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PREFACE. 


Nearly  twenty-four  yean  have  passed  dnce  the  last  edition  of  this  work  was  published;  a 
long  period,  and  one  in  which  the  science  of  Mineralogy  has  mude  very  rapid  progress.  In  fact» 
this  quarter-century  has  probably  been  a  time  of  more  active  mineralogical  investigation  than 
any  like  period  in  the  past.  A  strilcing  indication  of  this  is  given  by  the  many  new  periodicals, 
recently  started,  which  are  devoted  largely  if  not  exclusively  to  Mineralogy.  These  include: 
Groth*s  Zeitschrift,  started  in  1877,  of  which  the  19th  volume  is  just  completed;  Tschermak's 
MIttheilungen,  begun  in  1873;  the  French  Bulletin,  begun  in  1878;  the  English  Mineralogical 
Magazine,  begun  in  1876;  the  FOrhandlingar  of  the  Swedish  Geological  Society,  begun  in  1872; 
the  Italian  journals,  the  Rivista  di  Mineralo^  begun  in  1887,  and  the  Giomale  di  Mineralogia, 
bq^n  in  18^.  Further  the  St.  Petersburg  Mineralogical  Society,  which  published  nothing  for 
a  number  of  years,  commenced  again  with  a  new  series  in  1866  and  has  issued  an  annual  volume 
regularly  since  then.  Moreover,  the  always  valuable  Jahrbuch  f  Qr  Mineralogie  has  more  than 
doubled  its  size. 

This  catalogue  of  new  periodicals,  which  might  be  further  extended,  is  a  striking  proof  of 
the  activity  of  mineralogical  workers  since  1868.  Further  evidence  of  this  is  given  by  the  fact 
that  within  this  time  nearly  one  thousand  new  names  have  been  introduced  into  the  scieooe— * 
unfortunately  not  all  "  new  species,  *'  although  this  has  been  claimed  for  most  of  them. 

Still  again,  it  is  only  within  this  period  that  the  importance  of  the  optical  investigation  of 
minerals  has  been  fully  recognized  and  the  methods  and  instruments  for  optical  and  microscopical 
study  have  been  developed  and  brought  within  the  reach  of  all  mineralogical  observers.  New 
means  of  observation  have  not  only  increased  our  knowledge  of  the  optical  constants  of  many 
species,  but  have  developed  new  views  iu  regard  to  the  molecular  structure  of  crystals.  In 
Chemical  Mineralogy,  also,  there  has  been  rapid  pVogress;  on  the  theoretical  side,  in  the  way  of 
explaining  the  composition  of  complex  species  and  groups  of  species;  again  on  the  analytical 
side,  and  perhaps  even  more  by  the  development  of  the  synthetic  processes.  The  last  mentioned 
methods,  in  the  hands  of  skillful  chemists,  have  resulted  in  the  reproduction  in  the  laboratory  of 
most  of  the  prominent  mineral  species,  as  the  feldspan,  quartz,  the  pyroxenes  and  chrysolites, 
amphibole,  corundum,  etc. ;  thus  throwing  much  light  upon  the  composition  of  species  and 
their  formation  in  nature.    The  work  in  this  field  is  almost  all  of  recent  date. 

It  is  not  strange,  then,  that  this  volume  should  contain  more  than  half  more  matter  than  the 
former  edition;  indeed,  it  has  only  been  with  a  rigid  system  of  abbreviation  and  condensation, 
aided  by  an  increase  of  one-fifth  in  the  size  of  the  page,  tliat  it  has  been  kept  down  to  this  limit 

The  broad  and  solid  foundation  laid  in  the  previous  edition  has  made  it  possible  to  undertake 
here  a  greater  degree  of  thoroughness  and  completeness  than  was  possible  before.  The  careful  work 
on  the  history  of  mineral  species,  shown  In  the  tracing  out  to  the  original  source  of  their  many 
names,  was  so  well  and  fully  done  that  It  stands  now  essentially  as  it  did  in  1868.  In  other 
words,  the  list  of  synonyms,  with  references  to  the  firat  authority,  has  been  adopted  entire  from 
the  5th  Edition.  Such  additions,  however,  as  the  period  has  served  to  introduce  have  been  made, 
and  also  there  have  been  added  many  common  names  of  important  species  used  in  the  other 
prominent  languages  besides  English,  Gkrman,  and  French.  This  last  feature  it  is  hoped  will 
add  much  to  the  general  usefulness  of  the  work. 

The  crystal lographic  portion  of  the  subject  hns  called  for  more  than  a  mere  revision.  Here 
it  has  been  the  attempt,  in  the  first  place,  to  truce  back  to  the  original  observer  the  fundamental 
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angleB  for  each  species,— not  always  an  easy  task,— tben  the  axes  have  been  recalculated  from 
them,  and  finally  the  importtint  angles  for  all  common  forms  have  been  calculated  from  these 
axes.  In  view  of  the  too  common  practice  of  copying  angles  calculated  by  another  without 
noting  the  source  from  which  they  have  been  taken,  it  is  fair  to  state  that  every  angle  here  given 
has  been  calculated  anew  for  this  work  without  exception;  further,  where  there  has  been  no 
other  independent  means  of  verification  at  hand,  the  angles  have  in  most  cases  been  calculsted  a 
second  time  independently.  In  this  way,  it  is  hoped  that  a  fair  degree  of  accuracy  has  been 
attained,  although  the  author  is  keenly  aware  of  the  many  ways  in  which  errors  can  creep  in» 
particularly  in  the  case  of  a  work  which  has  so  slowly  and  with  so  many  interruptions  approached 
completion,  and  where  the  progress  of  the  science  has  made  new  calculations  and  new  lists  of 
forms  so  often  necessary. 

The  lists  of  forms  have  been  made  up  as  completely  as  possible  from  the  original  autboritlei, 
but  doubtful  forms  and  those  that  seem  to  be  merely  of  a  yidnal  character  are  usually  separated 
from  the  main  list.  The  forms  are  denoted  by  letters  in  all  cases,  and  the  symbols  are  given  on 
both  the  systems  of  Miller  and  Naumann,  though  the  preference  is  given  to  the  former,  which 
should,  indeed,  finally  supplant  the  others.  In  the  hexagonal  and  rhombohedral  systems,  the 
commonly  adopted  symbols  of  Miller-Bravais  are  employed,  instead  of  the  rhombohedral  symbols 
of  Miller. 

References  to  the  authors  are  given  freely;  and  it  is  intended  that  these,  with  the  others 
relating  to  the  history  of  the  names,  and  further  those  in  connection  with  the  lists  of  analyses, 
shall  present  a  fairly  complete  literature,  in  compact  form,  for  each  species.  Where,  in  the 
case  of  common  species,  the  literature  is  very  voluminous  and  has  been  carefully  worked  up  by 
some  author,  this  source  of  minuter  detail  is  also  indicated. 

Of  the  figures,  about  1400  in  number,  all  but  very  few  of  those  in  the  body  of  the  work  have 
been  made  anew.  A  large  part,  particularly  those  illustrating  American  species,  have  been 
drawn  from  original  data,  and  where  figures  are  taken  from  other  authors— as  is  done  freely — 
it  is  intended  in  all  cases  to  give  the  source;  In  these  cases,  too,  they  have  In  large  part  been 
redrawn  to  insure  uniformity  of  projection. 

The  habits  of  the  crystals,  methods  of  twinning,  and  the  physical  characters,  especially  those 
on  the  optical  side,  have  been  carefully  rewritten  and  in  general  are  given  with  much  fullness. 
In  regard  to  the  optical  constants,  however,  the  object  has  been  rather  to  give  standard 
determinations  than  to  overload  the  book  with  a  multitude  of  measurements  of  all  grades  of 
accuracy. 

In  regard  to  the  matter  of  classification,  chemical  formulas,  and  related  points,  reference 
may  be  made  to  the  explanation  given  in  the  Introduction  for  the  principles  adopted.  It  may 
be  stated,  however,  that  it  has  been  the  plan  to  develop  as  clearly  as  possible  the  successive 
groups  of  species  and  the  characters  belonging  to  them. 

In  the  lists  of  analyses,  the  plan  has  been  to  give  all  that  are  useful  for  a  complete  under- 
standing of  the  composition  of  each  species.  This  means  all  reliable  analyses  in  the  case  of  the 
nire  species  or  those  of  complex  composition.  In  many  cases,  however,  particularly  when  rare 
elements  are  involved,  the  olH  analyses  have  been  largly  superseded,  in  consequence  of  the  more 
accurate  results  of  new  chemical  methods;  for  them,  therefore,  the  reader  is  referred  to  the 
former  edition.  Still  again,  in  the  case  of  many  common  species  where  the  analyses  have 
developed  almost  indefinitely  (e.g.,  feldspars,  pyroxene,  garnet,  etc.).  the  aim  has  been  to  select 
recent  analyses  and  those  tiiat  best  represent  the  composition;  references  are  often  given  to 
other  sources  where  additional  analyses  may  be  found.  Analyses  which  are  of  purely  technical 
character,  as,  for  example,  those  showing  the  amount  of  impurity  in  iron  ores,  do  not  fall  within 
the  scope  of  this  work. 

The  clear  development  of  the  varieties  of  a  species  in  their  proper  relation  to  each  other 
and  to  the  main  species,  which  was  one  of  the  excellent  features  of  the  last  edition,  lias  been 
carried  through  as  far  as  possible  in  the  same  way.  In  regard  to  the  line  between  varieties  and 
species,  no  law  can  be  laid  down  and  individual  opinions  must  diifer.  The  author  believes, 
however,  that  while  a  small  percentage  of  a  foreign  element  does  not  give  the  variety  the  place  of 
a  species,  still  the  two  extremes  of  a  series,  between  which  many  gradations  exist,  it  is  well 
Co  regard  as  distinct,— eg..  Tetrahedrite  and  Tennantite, — and  this  principle  has  been  followed 
throughout.    At  the  same  time,  the  description  is  given  in  such  a  form  as  to  show  as  clearly  as 
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poMtble  their  mutual  dependence.  The  Garnets  are  made  subspecies,  like  the  forms  of  oomma» 
monoclinic  Pyroxene  and  Amphibole,  but  tbey  have  much  claim  to  be  regarded  as  distinct. 

The  line  between  well  defined  species  and  those  which  are  placed  in  a  subordinate  position, 
until  further  inTestlgated,  must  also  be  more  or  less  arbitrarily  drawn.  Many  so-called  species, 
which  have  long  been  so  regarded,  are  here  deprived  of  that  rank,  and  probably  more  might 
fairly  have  reodred  the  same  treatment.  Of  the  multitude  of  new  names  recently  introduced, 
but  few  comparatively  are  based  upon  complete,  satisfactory  investigations.  Certainly  now  that 
the  means  of  mechanical  purification  of  material  for  analysis  by  heavy  solutions  are  so  convenient 
and  accurate,  and  still  more  since  microscopic  examination  is  so  well  understood,  there  is  little 
excuse  for  loading  the  science  down  with  names  based  on  descriptions  faulty  and  incomplete. 
A  new  name  for  a  well  characterized  variety,  announced  as  such,  maybe  useful;  a  new  name  for 
what  may  with  reasonable  certainty  be  regarded  as  a  new  species,  even  if  at  the  time  the  material 
is  too  scanty  to  allow  of  analysis,  may  be  an  advantage.  But  names  hastily  given  to  imperfectly 
described  "species,"  based  often  upon  an  imperfect  analysis  of  material  of  more  than  doubtful 
purity,  are  a  serious  hindrance  to  science. 

The  subject  of  the  general  occurrence  and  association  of  the  species  has  been  considerably 
developed.  It  has  not  been  attempted  to  give  an  exhaustive  statement  of  localities,  however. 
To  have  done  this  would  have  been  to  have  doubled  the  size  of  the  volume.  The  localities  are 
given  with  much  fullness  for  this  country  and  are  to  be  supplemented  by  the  Catalogue  of 
American  Localities  at  the  end  of  the  volume,  which,  thanks  to  the  assistance  of  a  number  of 
gentlemen,  has  been  made  much  more  complete  and  accurate  than  heretofore.  For  foreign 
localities,  the  list  is  brief  but  is  intended  to  include  those  that  are  most  important  and  typical. 
The  parts  of  the  admirable  new  Mineralogy  of  Hintze  leave  little  in  this  direction  to  be  desired. 

All  crystallographic and  physical  data,  analyses,  etc.,  have  either  been  taken  direct  from  the 
original  authority  or  have  been  verified  from  it.  References  given  mean,  therefore,  authors 
actually  consulted;  this  Is  distinctly  stated,  for  the  practice  of  quoting  at  second  hand  while 
giving  the  original  reference  is  as  common  as  It  is  bad  in  its  results.  In  the  few  cases  where  the 
original  authority  has  not  been  accessible  this  is  often  given  in  brackets  [  ],  while  the  actual 
source  foUowa  The  only  limitation  to  the  above  statement  concerns  the  literature  connected 
with  the  synonyms,  where  the  references  are  reproduced  for  the  most  part  from  the  previous 
edition,  with  only  such  verification  as  the  most  important  have  called  for.  Other  points  in 
regard  to  the  methods  followed  will  be  found  explained  in  full  in  the  Introduction. 

In  the  spelling  of  foreign  geographical  names  the  author  has  attempted  to  follow  a  system, 
chiefly  that  laid  down  not  long  since  by  the  Royal  Geographical  Society  of  London,  in  which, 
briefly,  the  consonants  have  the  same  value  as  in  £nglish,  while  the  vowels  have  the  Continental 
(Italian)  so\iud8.  The  transliteration  of  Russian  names  has  been  the  most  diflicult  part  of  the 
matter,  and  here  the  author  most  gratefully  acknowledges  his  indebtedness  to  Mr.  J.  Sumner 
Smith  of  the  Tale  University  Library,  whose  valuable  advice  has  been  always  freely  given  and 
except  in  one  or  two  particularB  uniformly  followed.  That  a  reform  is  needed  in  this  direction 
is  most  obvious,  for  it  is  little  creditable  to  the  English  language  that  it  alone  should  have  no 
independence,  but  should  follow  now  a  French,  now  a  German  method  according  to  the  source 
from  which  the  word  has  been  absorbed — probably  both  methods  more  or  less  at  variance  with 
its  own  usage.  The  subject  is  a  difficult  one,  however,  and  it  is  doubtful  whether  a  system, 
latisfactory  in  all  respects,  can  be  devised.  Reference  may  be  made  here  to  a  paper  on  the 
subject  in  Nature  (Feb.  27,  1890)  which  throws  much  light  upon  the  subject. 

The  literature  of  the  science  has  been  freely  drawn  upon,  especially  that  of  the  past 
twenty-five  years.  No  better  acknowledgment  is  needed  to  the  many  faithful  workers,  who 
have  nuide  the  science  what  it  is  to-day,  than  the  frequent  references  to  their  names  which  are 
to  be  found  on  almost  every  page  of  this  work:  to  mention  them  individually  seems  quite 


The  published  works  of  many  authors  have  been  also  used  freely— among  these  no  one  has 
been  more  useful  than  the  Mineralogy  of  Brooke  and  Miller  (1852)  as  revised,  on  the  crystal- 
lographic side,  by  Prof.  W.  H.  Miller.  From  this  admirable  volume  many  hints  have  been 
taken.  The  Russian  Mineralogy  of  Koksharov,  the  Atlas  of  Schrauf,  the  Crystallography  of 
Sadebeck,  and  many  othen  have  been  used  constantly.  The  Index  of  Goldschmidt  has  been 
useful  in  the  verification  of  lists  of  forms,  though  these  were  made  out  (up  to  date)  before  the 
llist  part  appeared  in  1880.    On  the  optical  side,  use  ha3  been  made  particularly  of  Des  Cloizeaux'i 
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Mineralogy  Aud  his  other  extensive  memoirs,  also  the  recent  work  of  Ury  and  Lacroiz ;  bat 
miiny  oiher  authors  have  also  yielded  valuable  mateiial. 

In  the  chemical  part  of  the  subject,  Rammelsberg's  Mineralchemie  has  been,  as  before,  of 
great  value,  while  the  Tables  of  Groth  have  given  many  suggestions  as  to  the  formulas  and  chem- 
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EZTBACTS  FBOM  THE  PREFACES  OF  THE  FORMEB  EDITIONS 

OF  THIS  WORK  BY  JAMES  D.  DANA. 


FROM  THE  PREFACE  TO  THE  FIRST  EDITION  (1887). 

•  •  ^  ^  •  xhe  classification  of  the  mineral  species,  which  is  here  adopted,  is  strictly  a 
IfatuTdl  Anaugement.  The  superiority  of  this  method  is  exhibited  in  the  body  of  the  work, 
and  in  connection  with  the  remarks  on  Chemical  Classifications,  in  Appendix  B.  Although 
founded  by  Mohs  on  the  external  characters  of  minerals,  it  exhibits,  in  a  considerable  degree, 
the  chemical  relations  of  the  species;  and  those  who  are  accustomed  to  prefer  a  chemical 
arrangement  will  protMbly  perceive  that,  in  addition  to  such  qualities  as  appear  to  recommend 
the  chemical  metnod,  It  possesses  other  advantages  not  less  important. 

The  changes  wnich  have  been  made  in  the  nomenclature  of  minerals  appear  to  be  demanded 
by  the  state  of  the  science.  The  present  names,  excepting  those  proposed  by  Mohs,  are  utterly 
devoid  of  system,  unless  we  may  consider  such  the  addition  of  the  syllable  ite  to  words  of 
Tariotts  languages:  and  even  this  glimmering  of  system  has  been  capriciously  infringed  by  a 
French  mineralogist  of  much  celebrity— they  seldom  designate  any  quality  or  chamcter  peculiar 
to  the  mineral;  neither  do  they  exhibit  any  of  the  general  reUtions  of  the  species,  by  which  the 
mind  may,  at  a  glance,  discover  their  natural  assochitions,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and  often  worse 
than  unmeaning,  appellatives,  and  are  only  tolemble  in  a  very  unadvanced  state  of  the  science. 
As  H  necessary  consequence  of  this  looseness  of  nomenclature,  most  of  the  species  are  embar* 
rassed  with  a  large  number  of  synonyms,  a  fertile  source  of  confusion  and  diflSculty. 

Asa  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  constructed  on 
the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed  by  the  author  in  the 
fourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The  necessity  for  something  of 
the  kind  is  very  apparent,  and  the  author  trusts  that  it  will  net  be  considered  a  needless 
innovation.    ♦    •    •    ♦    ♦ 


FROM  THE  PREFACE  TO  THE  SECOND  EDITION*  (1844). 

The  natural  system  adopted  in  this  treatise  has  received  such  modifications  in  the  present 
edition  as  were  demanded  by  the  advanced  state  of  the  science;  and  the  systematic  nomenclature 
has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under  the  principal  element 
in  their  composition,  has  been  given  in  Part  VII;  and  various  improvements  on  the  usual 
chemical  methods  have  been  introduced,  which  may  render  it  acceptable  to  those  that  prefer 
thai  mode  of  arrangement.    •    •    •    •    • 


FROM  THE  PREFACE  TO  THE  THIRD  EDITION  (1850). 

This  treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alterations 
that  few  of  its  original  features  will  be  recognized.  The  science  of  Mineralogy  has  made  rapid 
progress  in  the  past  six  years;  chemistry  has  opened  to  us  a  better  knowledge  of  the  nature  and 

*  This  edition,  failing  to  find  a  publisher  in  New  York,  was  printed  at  the  expense  of 
tlie  author. 
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reladoDB  of  compounds;  and  philoeopby  has  thrown  new  light  on  the  principles  of  classiflcatioB. 
To  change  is  always  seeming  fickleness.  But  not  to  cliange  with  the  advance  of  science  is 
worse;  it  is  persistence  in  error;  and,  therefore,  notwithstanding  tlie  former  adoption  of  what 
has  been  called  the  Natural  History  System,  and  the  pledge  to  its  support  given  by  tbe  autbor 
in  supplying  it  with  a  Latin  nomenclature,  tbe  wbole  system,  its  classes,  orders,  genera,  and 
Latin  names,  have  been  rejected;  and  even  tbe  trace  of  it  which  tbe  synonymy  migbt  perbapa 
rigbtly  bear  has  been  discarded.  The  system  has  subserved  its  purpose  in  giving  precision  to 
the  science,  and  displaying  many  of  the  natural  groupings  which  cbemistiy  was  slow  to  recognize. 
But  there  are  errors  in  its  very  foundation,  which  make  it  false  to  nature  in  its  most  essential 
points;  and,  in  view  of  the  character  of  these  errors,  we  are  willing  it  should  be  considered  a 
relic  of  the  past. 

Tet  science  is  far  from  being  ready  with  an  acceptable  substitute.  Most  chemical  systems 
have  been  more  artificial  tban  the  "natural"  system;  and  doubts  now  hangover  some  of  the 
principles  of  chemistry  that  are  widest  in  their  influence  on  classiflcation.  In  view  of  tbe  diffi- 
culties on  either  side,  it  was  a  point  long  questioned,  wbetber  to  venture  upon  a  classification 
that  migbt  be  deemed  most  accordant  with  truth  among  tbe  many  doubts  that  surround  the 
subject;  or  to  adopt  one  less  strict  to  science,  that  might  serve  tbe  convenience  of  the  student 
for  easy  reference,  and  for  the  study  of  mineralogy  In  its  economical  bearings,  while,  at  the 
same  time,  it  should  exhibit  many  natural  relations,  and  inculcate  no  false  afilliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted; — the  classification  is  offered  simply  as 
a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affinities  of  species  in  the  highest 
sense  of  the  term.  Among  the  Silicates,  however,  it  will  be  perceived  that  the  groupings  in  the 
main  are  natural  groupings;  and,  throughout  tbe  work,  special  care  has  been  taken  to  inculcate, 
as  far  as  possible,  the  true  relations  of  species,  both  by  remarkfl»  and  by  an  exhibition  of  them 
in  tables.    •    ♦   ♦    ♦    • 


FROM  THE  PREFACE  TO  THE  FOURTH  EDITION  (1854X 

In  the  Preface  to  the  last  edition  of  this  treatise,  the  classiflcation  of  minerals  then  adopted 
was  announced  as  only  a  temporary  expedient.  The  system  of  Mobs,  valuable  in  its  day,  had 
subserved  its  end;  and  in  throwing  off  its  sbackles  for  the  more  consistent  principles  flowing 
from  recent  views  in  chemistry,  tbe  many  difficulties  in  tbe  way  of  perfecting  a  new  classifica- 
tion led  the  author  to  an  arrangement  which  should  "  serve  the  convenience  of  the  student 
without  pretending  to  strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of  the 
volume,  in  wblcb  the  Berzelian  method  was  coupled  with  crystallograpby  in  a  manner  calculated 
to  display  the  relations  of  species  in  composition  as  well  as  form,  and  prominently  "  exhibit  the 
various  cases  of  isomorphism  and  pleomorphism  among  minerals."  The  progress  of  science  has 
afforded  the  means  of  giving  greater  precision  and  simplicity  to  this  arrangement,  until  now  it 
seems  entitled  to  become  the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded 
from  a  physical  or  chemical  point  of  view,  the  groupings  appear  In  general  to  be  a  faithful 
exhibition  of  tbe  true  affinities  of  the  species. 

The  mind  uneducated  in  science  may  revolt  at  seeing  a  metallic  mineral,  as  galena,  side  by 
side  with  one  of  unmetalUc  luster,  as  blende;  and  some  systems,  in  accordimce  with  this 
prejudice,  place  tbese  species  in  separate  orders.  Like  the  jeweler,  without  as  good  reason, 
the  same  works  bnve  the  diamond  and  sapphire  in  a  common  group.  But  it  is  one  of  tbe 
sublime  lessons  taugbt  in  the  very  portals  of  chemistry,  that  nature  rests  no  grand  distinctions 
on  luster,  hardness,  or  color,  wbich  are  mere  externals,  and  this  truth  should  be  acknowledged 
by  the  mineralogist  rather  than  defied.  Others,  while  recognizing  tbe  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spatbic  iron,  smitbsonite.  and  dialogite), 
or  of  the  silicates  of  lime.  Iron,  manganese  (woUastonite,  augite,  rhodonite),  are  somewhat 
startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among  tbe  silicates  of  the  earths,  or  of 
otber  oxyds.  But  the  distinction  of  "useful"  and  "useless,*'  or  of  "ores  "and  "stones," 
altbough  bearing  on  "  economy,"  is  not  science.    •    ♦    ♦    ♦    • 
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FROM  THE  PREFACE  TO  THE  FIFTH  EDITION  (1868). 

The  large  siasc  of  this  volume  on  Descriptive  Mineralogy,  exceeding  by  one-half  the  cor> 
responding  part  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  interval  of  fourteen  years  has  elapsed  since  the  last  edition  was 
published,  and  during  this  period  the  science  has  made  great  progress.  Chemical  researches 
have  been  carried  forward  in  connection  with  almost  every  species,  and  analyses  have  been 
largely  multiplied;  and  it  is  the  plan  of  the  work  to  be  complete  in  this  department,  so  far  as  to 
include  all  analyses.  Crystallographic  investigations  also  have  been  numerous  and  important. 
Moreover,  the  number  of  species  has  been  mucb  enlarged,  and  every  part  of  the  science  has  had 
accessions  of  facts. 

In  addition,  a  new  feature  has  been  given  the  work,  in  the  systematic  recognition  and 
description  of  the  tarietiM  of  species.  The  first  edition  of  this  treatise,  that  of  1837,  was 
written  in  the  spirit  of  the  school  of  Mohs.  The  multitudes  of  subdivisions  into  subspecies, 
varieties,  and  subvarieties,  based  largely  on  unimportant  characters,  which  had  encumbered  the 
science  through  the  earlier  years  of  this  century,  and  were  nearly  smothering  the  species,  were 
thrown  almost  out  of  sight  by  Mohs,  in  his  philosophic  purpose  to  give  prominence  and  precision 
to  the  idea  of  the  species.  Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby; 
but  much  that  was  necessary  to  a  full  comprehension  of  minerals  in  their  diversified  states  was 
lost  sight  of.  In  the  present  edition  an  endeavor  is  made  to  give  varieties  their  true  place;  and 
to  insure  greater  exactness  with  regard  to  them,  the  original  locality  of  each  is  stated  with  the 
description. 

Further,  the  work  has  received  another  new  feature  in  its  historical  synonymy.  A  list  of 
synonyms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the  species,  and  often 
without  any  regard  to  the  original  describer  or  description.  Hausmann's  admirable  Handbuch 
(1847)  is  partly  an  exception.  Leonhard's  "  Oryktognosie  "  (1821,  1826),  following  the  method 
of  lieuss  of  the  opening  century,  contains  a  full  catalogue  of  references  to  publications  on  each 
species;  but  it  fails  of  half  its  value  because  the  references  have  no  connection  in  any  way  with 
the  synonymy.  In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is  often 
quoted  as  if  the  original  authority.  The  present  work  is  no  longer  open  to  this  criticism.  As 
now  issued,  the  first  author  and  first  place  of  publication  of  each  species,  and  of  each  name  it 
has  bdme,  and  of  the  names  of  all  its  varieties  are  stated  in  chronological  order,  with  the  dates 
of  all  publications  cited;  and,  besides,  remarks  are  added  in  the  text  when  the  subject  is  one  of 
special  interest.  The  facts  and  conclusions  have  been  derived  iu  almost  all  cases  from  the  study 
of  the  original  works  themselves;  and  this  treatise  has  become  thereby,  to  some  extent,  an 
account  of  ancient  as  well  as  modem  minerals.  These  historical  researches  added  a  third  to  the 
labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of  the  work  about 
a  year.  But  such  studies  are  endless,  especially  when  they  relate  to  past  centuries,  and  the 
work,  however  long  continued,  must  be  incomplete.    *    *    * 

*  *  *  In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  Not  a  page, 
and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  full  five-sixths  of  the 
volume  have  been  printed  from  manuscript  copy.  I  may  here  add  that,  notwithstanding  the 
impaired  state  of  my  health,  this  manuscript — the  paragraphs  on  the  pyrognostic  characters 
excepted — ^was  almost  solely  iu  the  handwriting  of  the  author,  or  in  that  of  a  copyist  from  it. 
Neither  the  consultation  of  original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of 
the  resalta  on  paper,  has  been  delegated  to  another.  And  being  now  but  half-way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  af[ord  another  opportunity  for  similar 

work. 

*  *  *  In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre- 
hensive view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of  nature,  the 
preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  the  third  to  the  different 
physical  characters.  The  author  believes  (after  having  tried  the  so-called  natural-history  system 
of  Mohs  for  two  editions)  that  light  from  no  source  should  be  shut  out  where  the  relations  of 
gpecies  and  groups  in  nature  are  to  be  determined.  As  in  the  preceding  edition,  the  method 
avoids  almoAt  AiPilrely  the  distinction,  iu  most  cases  wrong,  founded  on  the  fact  of  the  base  in 
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oxygen  ternaries  or  salts  being  in  the  protoxyd  state,  or  in  the  sesqaioxjd,  or  in  both  combined, 
and  proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  different  states  are 
mutually  replaceable  in  certain  proportions  determined  by  their  combining  power  with  oxygen. 
But  while  the  progress  of  chemistry  and  the  kindred  sciences  requires  no  modification  of  the 
general  plan  of  the  classitication.  but  gives  it  new  support,  it  has  rendered  many  minor  changes 
necessary,  and  some  that  are  of  much  importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  the  nomenclature 
of  miuemlogy  on  a  permanent  basis.  They  were  incident  to  a  search  after  a  reason  for  choosing 
one  name  rather  than  another  from  among  the  number  that  stand  as  claimants.  Part  of  the 
existing  diversity  is  due  to  national  partiality,  and  much  of  it  to  indifference.  It  has  become 
somewhat  common  for  authors  to  select  the  name  they  like  best  without  reference  to  authority, 
or  to  reject  an  old  for  a  new  one  on  no  other  ground  than  that  of  their  preference.  Increasing 
confusion  in  nomenclature  has  consequently  attended  the  recent  progress  of  the  science;  and  in 
view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  escape  the  confusion  by 
adding  one  more  to  the  number  of  names.  The  right  method  is  manifestly  that  which  has 
proved  so  successful  in  the  other  natural  sciences,  viz.,  the  recognition,  under  proper  restrictions, 
of  the  law  of  priority;  and  this  method  the  author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of  nomenclature, 
but  should  also  stand  by  it;  that,  accordingly,  the  termination  ine,  whioli  is  prominently 
chemical,  should  be  left  to  the  chemists,  and  that  other  miscellaneous  endings  should,  as  far  as 
possible,  be  set  aside,  or  be  made  to  conform  to  the  system.  With  this  in  view,  changes  have 
been  made  in  accordance  with  the  principles  explained  in  the  course  of  the  remarks  beyond  on 
Nomenclature.    •    *    * 


TABLE  OF   CONTENTS. 


PAOB 

Introduction xiii 

Crystal  lograpby xiv 

Physical  Mineralogy xzxiii 

Chemical  Mineralogy xxxvii 

Nomenclature xl 

Bibliography xlv 

Abbreviations Ixi 

Obhbral  Classification 1 

I.  Native  Elements 2 

II.  Sulphides,  Telluridbs,  Selenides,  Arsenides,  Antihonidbs 88 

I.  Sulphides,  Selenides,   Tellurides  of  the  Semi-metals:  Arsenic,  Antimony, 

Bismuth  ;  also  Molybdenum 88 

II.  Sulphides.  Selenides,  Tellurides,  etc.,  of  the  Metals 42 

III.  Sulpho-salts.— Sulpharsenites,  Sulphantimonitbs,  Sulphobibmutrites 109 

I V.  H aloi  ds  —Chlorides,  BRoinoES,  Iodides  ;  Fluorides 153 

V.  Oxides 188 

I.  Oxides  of  Silicon 188 

II.  Oxides  of  the  Semi-metals :  Tellurium,  Arsenic,  Antimony,  Bismuth ;  also 

Molybdenum,  Tungsten 197 

III.  Oxides  of  the  Metals 204 

A.  Anhydrous  Oxides 204 

B.  Hydrous  Oxides 244 

VL    OXTGEN-SALTS 261 

1.  Carbonates 261 

A.  Anhydrous  Carbonates 261 

B.  Acid,  Basic  and  Hydrous  Carbonates 298 

a.  Silicates 810 

A.  Anhydrous  Silicates 810 

I.  Disilicates,  Polysilicates 811 

II.  Metasilicates 341 

III.  Orthosilicates 423 

IV.  Subsilicates 584 

B.  Hydrous  Silicates 568 

I.  Zeolite  Division 56a 

11.  MicaDivision 610 

III.  Serpentine  and  Talc  Division 669 

IV.  Krtolin  Division 684 

V.  Concluding  Division 697 

Titano-Silicates,  Titauates 711 

a  mobates,  Tantalates. 725 

xl 


XU  TABLE  OF  CONTENTS, 

PAOB 

4.  Phosphates,  Arsenates,  Y anadates ;  Antimonates 747 

A.  Anhydrous  Phosphates,  etc 747 

B.  Acid  and  Basic  Phosphates,  etc 783 

C.  Hydrous  Phosphates,  etc. — Normal  Division 805 

Acid  Div isioii 826 

Basic  Division 834 

Antimonates;  Antimonites,  Arsenites 861 

Phosphates,  etc.,  \iilh.  Sulphates,  etc 866 

Nitrates 870 

6.  Borates 874 

Uranates 889 

6.  Sulphates,  Chromates 894 

A.  Anhydrous  Sulphates,  etc 894 

B.  Acid  and  Basic  Sulphates 923 

C.  Hydrous  Sulphates,  Normal  Division 928 

Hydrous  Sulphates,  Basic  Division 960 

Tellurates ;  Tellurites,  Selenites 979 

7.  Tungstfttes,  Molybdales 983 

VII.  Salts  of  Organic  Acids. — Oxalates,  Mellates 993 

VIII.  Hydrocarbon  Compounds 996 

Supplement 102') 

Catalogue  of  American  Localities 1053 

Appendices  I  and  II,  Completing  the  Work  to  1909 (Preceding  Index) 

Index • 1105 


rNTRODTJCTION. 


Ik  the  Description  of  Species  the  following  order  is  obserTed : 

1.  Mame^  followed  by  synonyms  in  historical  order  with  author,  original  reference,  and 
date ;  also  in  many  cases  the  common  names  in  the  forms  peculiar  to  the  French,  German^ 
Swedish,  Italian  and  Spanish.    See  further  on  the  subject  of  nomenclature,  p.  xl. 

2.  OrystaUine  Form  and  Stmoturei  including  (a)  system  of  crystallization  ;  (5)  axial  ratio 
and  angular  elements*  with  authority  ;  (c>  list  of  observed  forms ;  (d)  methods  of  twinning,  gen* 
eral  habit  of  crystals,  and  such  details  in  regard  to  the  character  of  individual  faces  as  are  of 
valae,  particularly  in  the  orientation  of  the  crystals.  Also  (e)  general  structure  of  crystalline, 
massive  or  amorphous  varieties.  Imitative  /onus,  and  so  on. 

3.  Physical  Oharaotwrs.— A.  Those  relating  to  Cohb&ion,  including  (a)  cleavage  and  part* 
ing;  (6)  fracture;  (e)  tenacity;  (d)  hardness  (H). 

B.  SPBcmc  Grayitt,  or  density  referred  to  water  (G). 

C.  Characters  relating  to  Light,  including  (a)  luster ;  (b)  color  and  streak,  pleochroism  and 
absorption;  (e)  «tegree  of  transparency;  (d)  special  optical  properties.  These  last  include  the 
positive  (+)  or  negative  (— )  optical  character;  the  position  of  the  axial  plane  and  bisectrix;  the 
axial  angle;  dtspersion;  also  the  refractive  indices,  etc. 

D.  Characters  relating  to  Hsat,  Elbctbicitt,  MAomrmM^ 

E.  Tastb  and  Odob. 

^4.  Ofiemical  Composition  (Oomp.).— The  chemical  formula  and  percentage  composition* 
foBowed,  or  sometimes  preceded,  by  a  description  of  the  recognized  varieties  based  upon  form» 
structure,  composition,  etc.  Then  the  analyses  (AnaL)  with  references  to  the  original  authorities. 

6.  P3^rognostio  characters,  or  those  determined  by  the  use  of  the  blowpipe  and  similar 
means;  also  other  related  chemical  characters  (Psrr^  etc.). 

6.  Obsenrations  (Oba.),  containing  a  general  statement  as  to  method  of  occurrence,  with  a 
more  or  less  detailed  list  of  important  localities,  associated  minerals,  etc. 

7.  Altered  forms  (Alt.). 

8.  Artificial  and  furnace  products  (Artll). 

9.  Reforenoes  (ReL).^A  final  paragraph  giTes  the  references  as  indicated  by  number  from 
the  preceding  description,  particularly  the  crystallographic  part.  Also  references  to  memoirs  of 
apectal  character  in  some  cases  not  otherwise  mentioned. 

In  order  to  aid  those  who  are  not  thoroughly  familiar  withxCxystallography,  Optical 


*  In  general  it  is  intended  tcf  give  the  values  of  the  axes  to  within  three  or  four  units  in  the 
fifth  decimal  place,  in  which  case  the  calculated  angles  should  be  correct  at  least  within  10". 
when  the  accuracy  of  the  fundamental  angles  seems  to  Justify  it,  a  greater  degree  of  exactness 
fa  employed,  sq  that  the  calculated  angles  may  be  correct  to  1".  It  is  obvious  that,  unless  in  very 
exceptional  cases,  to  give  the  axes  to  more  than  six  decimals  is  merely  playing  with  numbers. 

The  anjgular  elements,  which  are  intended  to  correspond  to  the  axes  in  degree  of  accuracy, 
mn  those  ox  the  unit  forms  in  the  pinacoid  zones,  from  which  calculations  may  most  readily  be 
made.  The  fundamental  angles  are  also  indicated  by  an  asterisk;  when  this  is  omitted  the  axial 
ntio  of  the  original  author  (often  deduced  by  method  of  least  squares)*  is  taken  as  the  starting 
polni.  The  calculated  angles  are  stated  in  general  to  the  nearest  minute,^  hut  the  half -minatew 
often  retained  when  the  neglected  seconds  are  near  8(K 
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INTRODUCTION. 


Mineralogy,  Chemiatry,  elc,  and  to  explain  the  special  methoda  of  notation,  abbreviationt. 
etc.,  adopted,  some  general  explanations  under  these  successiye  heads  are  given. 

For  fuller  information  on  many  of  these  points  the  reader  is  referred  to  the  author's  Text 
Book  of  Mineralogy,  also  to  kindred  works  whose  full  titles  are  given  in  the  Bibliography, 
thus  on  OryitaUography  and  PhyHeal  Minsralogy,  especially  to  the  works  of  Oroth,  Mallard, 
Liebisch,  Tschermak,  O.  H.  Williams  (Crystallography);  also  to  others  mentioned  beyond  under 
the  special  subjects. 

I.    ORTSTALLOaRAPBT. 

8Y8t«ms  of  Or78tallisation.^There  ara  six  systems  of  crystallization,  to  one  of  which  every 
crystal  may  be  assigned ;  these  are  distinguished  by  the  deeree  of  symmetry  characteristic  of 
each,  whicn  usually  finds  expression  in  the  statement  of  the  lengths  and  mutual  inclinations  of 
IcertaSn  axes  assumed  for  the  descriptlo'n  of  the  form.    These  systems  are : 

1,  IsoMBTRic;  2,  Tbtbaqonal;  8,  Hbzaqonal  and  Rhombohbdral;  4,  Orthobhombic: 
6,  MoNocLiNio;  6,  Triclinic. 

Other  names  which  are  or  have  been  in  common  use  are :  for  Isometric,  cubic,  regular;  for 
Tetragonal,  quadratic,  dimetric:  for  Orthorhombic,  rhombic,  trimetrlc;  for  Monocllnic,  mono- 
symmetric  or  oblique:  for  Triclinic,  asymmetric,  doubly  oblique,  or  anorthic. 

Some  general  explanations  applicable  to  all  systems  follow. 

Planes  and  8Ymix>l8.^11ie  position  of  a  plane  is  fixed  by  its  intercepts  on  the  ciystallo- 
l^phic  axes,  and  is  defined  by  its  iytnbcl  which  expresses  the  ratio  of  these  intercepts  to 
certain  assumed  unit  Unothf  of  the  axes. 

Thus,  Pig.  1,  let  OA,  OB,  00  be  taken  as  the  unit  lengths  of  the  axes,  and  be  represented 
by  the  letters  a,  d,  c;  the  position  of  a  plane  RNM  is  fixed  by  iu  intercepts  OR,  ON,  OM.  If 
OR  =  la,  OB  =  |d,  OM  =  80,  the  ratio  of  the  intercepts  to  the  unit  axes  may  be  written  for 
this  plane : 

1.       la  lib:  80. 

Por  the  plane  HKL  parallel  to  and  hence  ciystallographically  identical  with  RNM.  the 
ratio  is 

o        a     b    e 


H  Is  fonnd,  fn  general,  that  if  the  lengths  of  the  axes  for  any  one  phine  be  taken  as  the 
Onits,  the  ratio  of  those  of  every  other  plane  on  the  same  crystal  (written  as  in  2)  can  be 
expressed  by  rational  numbers  and  usually  the  whole  numbers  from  1  to  6  (or  by  0). 
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Tbe  two  forms 

la:|»:90     and     |:|:f 

tie  Identical,  8ln6e  the  rath  of  tbe  axei  la  all  that  Is  Importaot,  not  their  absolute  length.  Th^ 
farther  illostrate  the  STmbols  after  the  two  common  methods  in  use.  those  of  Kaamann  and  of 
Miller. 

With  Kaumann  the  expression  Is  always  written  in  snob  a  form  that  the  mnltiple  of  one 
of  the  kteral  axes  (osoally  a)  Is  unity  f  1)  and  the  symbol,*  written  In  the  Inverse  order  and  omit* 
Ung  the  axes,  after  Neumann's  method,  is  then 

d  :  1 : 1,     or  simply     84- 
Similarly  for  other  planes,  whose  Intercepts  written  in  the  two  methods  are.  Te8pectite]|y» 

X.  8. 

la:l(:8o  i.i.l 

i 

the  sjmbob  are  again,  after  Kaumann,  dropping  the  uni^  when  it  belongs  to  a  lateral  azis^ 

8:1:1,    or  simply  8. 
1:81."      ••       1-8. 

With  Miller  the  expression  is  always  taken  in  the  equivalent  form,  8  abover  where  the 
nnmerators  are  the  uidt  lengths  of  the  axes  and  the  denominators  are  whole  numbers;  these  three 
tntMrers  form  then  the  symM  of  the  plane^that  is.  in  the  three  examples  given  aboTOk  488* 
»1,  and  813. 

The  general  ^mbol  Is  hkk  corresponding  to  the  full  expression  for  any  plane 

5.   A    £ 

It  wHl  be  seen  that  the  symbols  of  Miller  are  essentially  the  reciprocals  of  those  of  Nan* 
mann.  The  minus  signs,  indicatinff  Intercepts  of  the  negative  lengths  of  the  axes,  are  placed 
over  Uie  numbers  to  which  they  belong.  The  symbols  employed  in  *he  hexagonal  system  are 
explained  on  a  later  page. 

Neumann's  symbols  are  farther  modified  by  writing  the  sign  for  infinity  oo  (in  this  book 
replaced  by  the  initial  letter  0,  and  the  omission  of  1.  Further,  the  lateral  axes  and  the  numbers 
referring  to  them  are  distinguished,  for  example  in  the  orthorhombic  system,  where  b>  a,lfj9L 
long  and  short  mark. 

Thus,  for  example : 


i 
\ 

Neumann 

MUler 

d:   S&:2i 

.becomes 

8-3 

or       8P3 

811 

d:   lS:2i 

«< 

8 

or       2P 

221 

d:Qo5:2J 

<« 

84 

or       2Bx> 

201 

d:   l5:oo0 

« 

/ 

or     00  P 

110 

d:   26:000 

t« 

i.2 

or     aoP2 

210 

Some  other  modifications  are  mentioned  in  their  proper  place.  It  must  be  remembered  that 
In  Neumann's  symbols,  as  stated  above,  the  natural  order  is  reversed  and  the  first  number  (or 
infinity  sign)  refers  alwajrs  to  the  wrtieal  axis. 

Other  systems  of  symI>ols.  besides  tbe  two  explained,  have  iilso  been  or  still  are  in  use,  as 
those  of  Weiss,  of  Mohs  and  Haidiuger,  and  of  Hausiimnn,  Levy,  Goldschniidt,  and  others.  Of 
thew  the  symbols  of  Weiss  are  essentially  tliosA  already  given  (uudor  1,  above)  which  abbrcvi* 

aied  iaiul  inverted  in  order)  were  adopted  by  Nftumiiun.    Tbe  symbols  of  Levy  n  re  •extensively 

— —  -  —  ^^_^^^^^^^^^^___^_^.^.^__^__^^^^^^^^^_^^^^-^^^^^^^^__^_^.^_^^^_^.^^^_^^_^__-^-_»^^.^^^^^^_^^_^^^^— ^.^-^^ 

*  Strictly  Neumann's  method  makes  this  2/^,  and  in  the  other  cases  below  2P,  P2— that  is. 
an  initial  P  is  Inserted  after. the  number  referring  to  the  vertical  axis  in  all  but  the  isometric 
aystem,  where  the  letter  0  takes  its  place. 
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UBed  by  the  French  school  of  mineralogists.  A  Tery  full  ezplanaiion  of  all  the  different  systems^ 
as  of  that  recently^  deyised  by  himself,  is  given  in  Qoldsehmidt's  Index  (1886-1891).  Tnins* 
formation  equations  (for  the  important  cases,  in  concise  form)  are  given  by  Oroth  (Fhys.  Krysi.)* 
Mallard  (Orist.,  voL  IX  Liebisch  (Eryst.).  and  others. 

A  farm  includes  all  the  similar  planes  comprised  in  one  general  qrmbol.  Thus  if  the  three 
axes  are  unequal  but  at  riffht  angles  (orthorhombic  system)  there  are  eight  shnilar  planes  included 
in  the  general  symbol  Ati;  (or  fi^  according  as  the  axes  are  plus  or  minua,  that  is  the  form 
Includes 


F<ffthefonn(811): 


Ml 


911 
211 


Sll 
2ll 


Sil 
311 


211 

2n 


If,  nowever,  the  axes  a  and  b  are  equal  (tetragonal  mtem)  the  plane  hH  and  khl  (or 
axnaimc  and  naiai  me)  are  similar  and  we  form  includes  16  planes;  further,  in  the  isometiio 
i^stem,  where  the  axes  (a)  are  all  equal,  a  form  may  include  48  planes,  while  in  the  triclinie 
system  it  can  include  only  2  planes.     This  is  further  explained  later  under  the  different  systems. 

The  Law  nf  EMMaina  requires  that  aU  the  planes  of  a  given  form  should  be  present^  that 
is  an  having  the  same  general  position  with  reference  to  the  axes. 
This  law  finds  exceptions  ms 

BmihtOiriMmy  where  only  half  of  the  planes  are  present,  but  half  selected  according  to  A 
daiinite  law;  and  in 

2Wano&«lfi9m,  where  only  one-fourth  of  the  possible  similar  planes  are  present 
A  full  explanation  of  these  subjects  is  impossible  in  thi87)lace,  but  they  are.treated  as  fidly 

as  is  Dracticable  under  tne  different  systems. 
2.  Some  technical  terms  applied,  in  the  description  af  ciystals  require 

explanation. 

PituiMUL  planei,  in  general,  are  those  which  are  parallel  to  two  of  the 
These  are  designated  in  this  work  by  the  same  letters  as  the  axes 
at  whose  extremity  tbey  lie.    Thus,  fig.  2,  a,  6,  c  are  the  plnacolds  having 
(in  the  orthorlioaibio  system)  the  symbols: 


n 


m 


MUlcr 

a     100 
b     010 

c      001 


Kaumann 

i-i  QoBo 
i-l  00PB6 
O      OP 


A  /V<m»1s  a  form  whose  planes  are  parallel  to  the  vertical  axis  and 
Intersect  both  the  horizontal  axes,  if  at  the  unit  lengths  it  becomes  the  unit  pritm  (having  tha 
symbol  J)  and  in  this  work  uniformly  denoted  by  ^e  letter  m.  In  the  several  flystcms  some 
sidditional  terms,  describing  the  different  prisms,  are  introduced. 


3. 


6. 


6. 


Basal  Pinacoid. 

Prism. 

Don 

les. 

(001.  0) 

(110,  J) 

(101, 1-i) 

(Oil,  14) 

(AAO,  ^11) 

(AOf,m-{) 

(OiU,fM) 

2>MMi  are  forms  whose  pUnes  are  parallel  to  one  only  of  the  lateial  axes.  Thevareroed^ 
named  (maaodomes,  dinodomes,  etc.)  in  the  different  systems  according  to  which  axis  they 
are  parallel.  • 

PgramiaM  are  forms  whose  faces  intersect  the  three  axes;  if  the  lateral  axes  at  their  unit 
lengths  they  are  unit  pyramids.  In  flg.  2,  above,  a,  ft,  c  are  pinaoolds ;  m  (110,  /)  and  •  <120,  %^ 
m  prisms;  d  (101.  li)  is  a  macrodome;  h  (Oil,  l-<)  and  ifc  (021,  2^Q  are  biachydomes.  and. 
9  (111*  i),/(121,  2*2)  are  pyramids:  cf.  also  figs.  8,  4,  6,  6. 
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A  «0JM  !a  a  aeries  of  planes  with  mutually  parallel  intersections,  since  their  parameters  have 
airr  constant  ratio  for  two  of  the  axes.  The, line  through  the  center  of  the  crystals  to  which, 
the  planes  are  parallel  is  the  won^-axU,  Familiar  examples  of  zones,  in  part  shown  in  fig.  3,  are 
those  of  the  prisms,  hkXi,  of  the  domes,  AO/  or  Qkl\  also  pyramids,  as  of  the  unit  series  hhl  (at 
112,  111,  221)  where  A  =  A ;  or  of  any  other  zone  as  211,  421,  etc.,  whereJi  =  2A;;  also  212, 111» 
121,  131,  where  A  =  2,  etc. 

SpheriecU  FrqjeeUon  —If  .the  center  of  a  crystal,  that  is,  the  point  of  intersection  of  the  thxee 
axes,  be  taken  as  the  center  of  a  sphere,  and 
normals  be-  drawn  from  it  to  the  successive 
planes  of  the  crystals,  the  points,  where  they 
meet  the  surface  of  the  sphere,  will  be  the  poles- 
of  the  respective  planes.  For  example,  in  f.  7 
the  common  center-otthe  crystal  and  sphere  is 
at  O,  the  normal  to  the  plane  b  meets  the  surface 
of  the  sphere  at  B,  of  ^  at  B%  of  d  and  «  at  D 
and  E  respectively,  and  so  on.  These  poles 
evidently  determine  theposition  of  the  plane  in 
each  case. 

It  is  obvious-thift'  the  pole  of  the  plane 
h'  (OlO)  opp^ite  b  (010)  will  be  at  the  opposite 
extremity  of  the  diameter  of  the  sphere,  and  so 
in  general,  (120)  and  (120).  etc.  It  is  seen  also 
that  all  the  poles,  or  normal  points,  of  planes  in 
the  same  zorks,  that  is,  planes  whose  intersection- 
Mnes  are  parallel,  are  in  the  same  great  circle, 
for  .instance  the  planes  b  (010),  d  (1 10),  a  (100), 
€  (110),  and  so  on. 

It  is  customary  in  the  use  of  the  sphere  to 
regard  it  as'  projected  upon  a  horizontal  plane, 
usually  that  normal  to  the  prismatic  zone,  so 
that,  as  in  f.  10,  the  prismatic  planes  lie  in  the 
circumference  of  the  circle,  and  the  other  planes 
within  it.     The  eye  being  supposed    to   be 
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situated  at  the  opposite  extremity  of  the  diameter  of  the  sphere  normal  to  this  plane,  the  greal^ 
circles  then  appear  either  as  arcs  of  circles,  or  as  straight  lines,  i.e.,  diameters. 

It  will  be  further  obvious  from  f .  7  that  the  arc  BI>,  between  the  poles  of  b  and  d,  measures 
an  angle  at  the  center  (BOD),  which  is  the  supplement  of  the  actual  interior  angle  bnd  betweeo 
the  two  planes. 

In  the  construction,  of  the  spherical  projection,  it  must  be  noted  that  the  poles  on  the 
circumference  are  fixed  directly  by  the  angles  measured  by  a  protractor. -fjrhile  the  positions  <if 
101  on  the  zone-drcljB  100,  001,  100  and  of  Oil  on  010,  001,  <)10  are  fixed  by  the  fact  that  the 
distances  to  them  from  the  center  of  the  circle  (here  001)  are  proportional  to  the  tangents  afhckff 
A«  anafM  of  001  A  101  and  001  a  Oil,  and  this  holds  true  in  general.  Furthermore,  it  must  be 
noticed  that  the  pole  111  is  situated  at  the  intersection  of  the  zone-circles  001  and  110, 100  and 
Oil,  010  and  101;  so  in  general  Kki  at  the  intersection- of  001  and  AAK),  100  and-OA;/,  010  and  AOt. 

HorimmM  Prqfectitmt.— In  addition  to  the  usual  perspective  figures  of  crystals,  projectioni 
esoally  on  the  basal  plane  (or  more  generally  the  plane  normal  to  the  prismatic  zone)  are  freely 
used,  and  in  these  the  succesisive  planes  are  indicated  by  accents,  passing  around  in  the  direction 
of  the  fLxeB  a,  b,  c,  that  is  counter-clockwise.  Thus  compare  the  figures  below,  8  and  9  and.th^ 
fl^erical  projection,  f .  10.  These  methods  are  modified  somewhat  to  meet  the  demands  of 'the 
difleient  systems. 

Anglsi  between  Plane$.^The  angles  given  in  this  work  are  always  the  normal  angles,  that  is 
the  angles  between  the  poles  or  normals  to  the  planes,  measured  on  the  arc  of  a  great  circle 
Joining  the  poles  as  shown  on  the  spherical  projection  (f.  7, 10).  These  normal  angles  are  the 
supplements  of  the  actual  interfacial  angles,  as  has  Just  been  explained. 

Furthermore,  by  reference  to  the  projection,  f.  10,  it  will  be  seen  that  the  angle  100  A  110» 
or  (f.  9)  am,  is  (in  the  orthorhombic  system)  half  the  angle  110  A  lIO  (tnm'%  Similarly 
010  A  120  ibs)  is. half  the  angle  120  a  120  (m');  again,  100  A  HI  iae)  is  the  complement  of  haft 
the  angle  111  a  HI  («^),  andf  010  a  HI  (be)  the  complement  of  half  the  angle  111  A  ill  i6€'% 

Further: 

100  A  010(06)  »100  A  110(am)  +  UfrA  190rmi)  +  190  A  010 (il) 
Also; 

101  A  010  (db)  =  101  A  111  ((fol^jj-lll  Al21  {tf)  +  121  A  010  (fbl 

Bere,  as  throughout  this  work,  the  sign  a  is  used  to  designate  the  angle  between  two  faces, 
aaaally  designated  by  letters. 

Methods  ef  Calculation,  ^Jn  general  tlie  angles  between  the  poles  can  be  calculated  by  the 
methods  of  spherical  trigonometry  from  the  trinugles  as  shown  in  the  sphere  of  piojeiM^  •«  ii> 
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TSTBODVaTION. 


i— which  for  the  most  part  are  rlght-uigled.  Certain  f andameotal  relatioaa  connect  the  axes  with 
the  elemental  angles  of  the  projection;  the  most  important  of  these  are  given  under  th^  indi- 
Tidoal  systems.  For  the  formulas  necessary  in  certain  cases,  reference  must  be  made  toWoika 
on  ciystallography. 


8. 
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The  only  relation  which  need  be  introduced  here  is  the  langeni  prindpU,  applicable  to  any 
zone  between  a  pinacoid  plane  and  a  plane,  90*  from  this,  in  a  zone  with  the  other  two  pinacoids. 
The  relation  and  its  application  to  such  zones  will  be  evident  from  the  following  simple 
examples: 


Also 


tan  (001  A  AO^  _h 
tan  (001  A  101)  *"  "V 

tan(010  A^0)_i^ 
tan  (010  A  110)""*^ 


or 


tan  (001  A  OJH)_lf 
tan  (001  A  Oil)"? 

tan  (100  A  7M) _k 
tan (100  A  110) "A' 


tan  (001  A  h^  __h   ^-^^^.^^^iw  tan  (001  a  hhl)     h    r 
tan  (001  A  HI)  ="  I    or  more  generally    j_^ggj__^  =  .  x-. 


etOt 


Order  nf  J^oniM.— In  the  lists  of  forms  under  each  species,  the  following  order  is  followed  s. 

1.  Pinacoids,  100,  010,  001; 

2.  Prisms,  commencing  with  the  form  (AM)  nearest  100; 

8.  Domes,,  commencing  with  the  forms  (A02  and  ^l)  nearest  to  001; 

4.  Pyramids  of  the  unit  series  in  a  like  order; 

6.  Other  pyramids  arranged  in  vertical  zones,  e.g.  from  001  to  210.  etc,  the  zones  being 
taken  in  the  sam^  order  as  that  adopted  above  for  the  prisms.  In  the  monoclinic  system,  the 
orthopyramids  are  given  before  the  clinopyramids. 

Tmn  Orystal9.—A  twin  crystal  is  one  in  whidvone  part  is  in  reversed  position  with  refer* 
ence  to  the  other,  as  if,  in  general,  it  had  been  revolved  through  180**  about  a  certain  axis. 
This  axis  of  revolution  is  the  twinning  cueia,  and  the  plane  normal  to  it  is  the  ivdnning-plane; 
either  the  twinning-axis  must  be  a  definite  crystallographic  line,  or  the  twinning-plane  a  possible 
plane  (usually  a  common  one) — except  in  the  inclined  system  both  statements  must  hold  true. 

The  plane  common  to  the  two  crystals  or  parts  of  crystals  in  a  simple  eontacUtmn  is  the 
eompoaition-ftice;  it  is  usually  the  same  as  the  twinnins-plane,  but  may  be  noimal  to  it.  In  a 
penetration-twin  the  parts  may  be  united  very  irregularly. 

Twinning  may  be  repeated,  giving  rise  to  three-fold,  four-fold7  etc.,  compound  crjrstals, 
called  trillings,  fourlings,  fivelines,  etc.  This  is  common  where  the  angle  between  the  axes  of 
the  crystals  m  the  twinning  position  is  more  or  less  closely  an  aliquot  part  of  180* ;  five-rayed, 
six-rayed.  etc. ,  star-shaped  twins  may  result  (cf .  marcasite  (p.  95)^  chrysoberyl  (p.  229),  rutlle 
(pp.  287,  238). 

Polysynthctic  twinning  is  repeated  twinning  in  the  form  of 'thin  Smells  alternately  in 
reversed  nbsition  with  reference  to  each  other;  this  usually  produces  fine  lines  or  striations  upon 
the  bounging  surfaces;  cf.  the  triclinic  feldspars,  p.  826  et  mo. 

In  twins  the  faces  of  the  reversed  part  are  denoted  by  a  fetter  with  a  subscript  line. 


INTBODUOTION. 


1.     XSOMETHZO   8T8TS1C 

In  the  Isoinetrlc  System  there  are  three  equal  axes  at  right  anglei  to  each  other.  It  is  chaN 
acterized  (in  the  holohedral  forms)  bv  three  principal  planes  of  symmetry,  all  equal.  The  lines 
hi  which  these  planes  of  symmetry  intersect  are  the  crystallographlc  axes.  There  are  also  six 
auxiliary  diagonal  planes  of  symmetry,  equal  amonc  themselyes^ 

There  are  seyea  holohedrai  types  of  form  in  Uiis  system,  that  Is  seven  In  which  aU  the 
similar  planes  comprehended  by  each  general  symbol  are  present  They  are,  in  order  of  sim* 
plidty,  with  their  ^mbols: 


1.  Cube 

Sl  Octahedron 

8.  Dodecahedron 

4.  TetrahexahedroB 

6.  Trigonal  Trisoctsbedron 


(100) 

(111) 
(110) 
(AAO) 
(hhl) 


6.  Tetragonal  Trisoctahedron,  or  Trapezohedron     (hUj 

7.  Hexoctahedron  QdO^ 

In  the  above  h>  k>  L 


i-i 

1 

i 

i-n 

m 

fB*f9l 


odOod 

o 

odO 

coOfK 
mO 

mOm 
mOn 


o 
d 
e  (210,  ^8) 

P  (221,  «) 
n  (211,  2-2) 

•  (821,84) 


These  forma  anr  shown  in  the  following  figures  with  the  symbols  after  both  Miller  and 
Haumann. 

IL  I2i  13.  14.  16. 


a  (100,  U) 

P  (111.1) 

d  {\\%  i) 

a,o 

a,Q,d 

16. 

17. 

18. 

10. 

20. 

•  (210,  ^2) 


P(221,2) 


n  (211,  2-2) 


The  following  letters  are  uniformly  used 
in  this  work  to  designate  the  most  commonly 
oocnning  forms,  via.  (chiefly  after  Miller): 

Cube  a.   Octahedron  o.  Dodecahedron  d, 

Tstrahezahedrons :  s  ss  210,  <*2;  /  =  810, 
#-8;  p  =r  820.  H:  A  =  410,  U. 

Tatrahezahedrons  :  k  s  020,  ir\i  I  ss  680, 
#.|.  «  =  480,  H. 

Trigonal  tnspctahedrons :  p  s  221,  2; 
f=881,8;r  =  882,|;p  =  441,4. 

Tetfagonal   trisoctahedrons :  m  ss  811. 


m(811,  8-8) 


91. 


•  (821,  H) 


84;  <  =  421. 


8^;  n  =  211,  2-2;  fl  ==  822;  M. 

Hezoctahedrons :   s  s  AT, 
4-2L 

F6r  other  forms  letters  are  used  indis- 
criminately. The  nherical  projection,  f .  21, 
shows  the  distribution  of  some  of  the  forms 
nf  thii  system. 

It  will  be  noted  tliat  the  planes  of  the 
Aexoctshedron  s  (f .  20)  in  the  right  upper 
octant  are,  in  order  (counter-clockwise):  821, 
281.*  18*3.  128.  218,  812.  Similarly  for  the 
tHsoctahedron  p  (f.  17),  221,  122,  212;  for  m 
(f.  18).  211, 121. 112. 


u  nrrsoLVOTiojf. 

Tbe  HBMiHVDRAi,  forma  «»  thow  la  which  only  ha^  the  Qonnal  number  ot  pUoei  uv 
preKnt.    The  common  iTp«a  ftre  : 

A.  ntraKedrai  or  fnelined  k»mih»dnmt.  Tetrahedron  trdll)  or  }  (1),  t.  23,  28.*  Heml- 
trifonnl  triaoctahedroD  k  (AAQ  or-Hm),  t.  24,  and  heDil-i«lnigo(iitl  triaoctaliedrau  tcihtti  or 
i  (m-m)  f.  2S;  herol-hexoctahedron  (faexaielrahedronj  k  (AjUj  or  l'(tn-n),  f.  86,    Also 

B.  The  Pyrilohtdral  or  ParaUal  hdmOadiwu.  Pyrilobedron  w  {hkO)  or  i  (»-n),  f.  27-80^ 
ftud  Dipltrid  IT  (AJJ)  or  i  (m-n),  f.  SI. 

There  are  alao  cerlAlu  gyrotdal  or  pbclhedral  hemibedrona  (e.g.,  aylTltej,  sod  furtlier 
tetartohedral  forms  wliich  need  not  be  explaTned  here. 

Id  general,  bemihedrona  may  be  plua  ^r  minus,  Kccordlng  to  which  let  of  pUsea  la 
preaent,  thos : 

Thejrfutetimhedionhaathe  planes  111,  III,  ill,  fll. 
Theminwf       "  Ill,  ill.  III,  Hi. 

Tbeae  ue.  Is  the  K-,.-       -_, 

■dIdus  or  Inveree  form  la  IndfcUed  by  a  BQbacript  accent,  tl 

and  dmIlArly  of  the  other  +  mi  —  hemlhednl  forma  In  thla  syatem. 


The  foUowlDg  Ublea  give  the  more  Important  aogles  (to  the  nearest  IB")  for  tbenrknu 
lorma  thus  Hi  obeerredt  iu  ihia  system. 
Interfacial  angles  tor  the 

Cube  Octahedron 

100  A  010  «■  =  111  A  ill  < 

W  V  V  70'  81'  44" 

M    =    100  A  111    =    S4-  W    8" 

«l    =    100  A  110    =    46*    0'    0" 

«d  =  111  A  110  =  ss°  15'  sar 

T&ffSAHXXABBDBOin. 


Dodecahedron 

dif  =  110  A  101 

eO"  0'  0" 


Edge  A 

M8.C 

Angle  oa 

Aigleoo 

Cf.  flg.  16 

SIO  A  Ml,  etc 

810  A  120.  M. 

a(100,«) 

0(111,11 

83 1'O.  ^83 

8°  81f 

80-SIH- 

1-47) 

m-asj' 

M-IO.  «» 

5  m 

88    SSi 

8    4S| 

(3     81 

lO-l-O.  «0 

8      4 

78    84| 

0   481 

60    481 

810,  » 

10    at 

75    40 

7     71 

41   881 

710.  (-7 

11    28f 

78    44J 

8      7| 

40    18 

■  In  the  list  of  planes  zlTcn  ncder  bemfhednl  q>ecte«,  these  bemlhedral  sign*  k  and  «,  flic 
mt  omitted,  and  almtlarJy  In  the  other  systems. 

f  A  number  of  doubtful  torma  are  included  in  the  lista,  also  some  forma  known  ootj  om 
Wtttdkl  ciTstala. 
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Tbtrauxzabsdrorb— CbfUtnuetf. 

Edge  A  Edge  C  Angle  od  Angle  on 

Cf .  fig.  16     210  A  201,  etc  210  a  120,  eta  a  (100.  ^t)  o  (111,  l) 

610.  i-t  13'  21'  71*  4i'  »•  27f  48*  21f 

17-3  0.^  14   6f  69  50  10  (^  48  1 

SIO,  i:-5  15  56i  67  28  11  18|  47  12^ 

220,^  17  38  64  56i  12  81}  46  27f 

18*8  0.^^1  18  17|  64  0|  12  58|  46  lOi 

410,  »4  19  45  61  56f  14  2}  45  88| 

ll-30.f-Ut  21  961  59  29i  15  15^  44  51} 

10*80,^  28  26}  56  86}  16  42  44  2} 

810,^8  25  50}  58  87}  18  26  48  5} 

520,  »4  80  27  46  28}  21  48  41  22 

12*50,^  81  88}  44  45}  22  87}  40  58} 

780,^  82  20}  48  86}  28  12  40  42} 

940.1-}  88  22}  42  4}  28  57}  40  21} 

210,  i.9  86  52}  86  52}  26  84  89  14 

950.^  40  10  81  58}  29  8}  88  16i 

740.  i.}  41  4}  80  80}  29  44}  88  1} 

580.  i4  42  40  28  4}  80  57}  87  87 

820.  H  46  11}  22  87}  88  41}  86  48} 

750,  »4  48  82  18  55}  85  82}  86  21} 

11*8-0,^  49  9  17  56}  86  1}  86  14} 

480,  ^  50  12}  16  15}  86  52}  86  4} 

970,  k(  51  27}  14  15  87  52}  85  58 

540,  #^  02  25}  12  40}  88  89}  85  45} 

870.  t^  65  80}  7  87}  41  11}  85  26} 

14-180,  i-}|  67  31}  4  14}  42  52}  85  19} 

1110  0.»>H  66  48}  6  27}  42  16}  85  21} 

2019-O.Hf  58  17|  2  56}  48  81}  85  17} 

41-40*0,  i-}}  59  10}  1  24}  44  17}  85  16} 


64-68-0.  HI       59  28}      0  54}      44  88       85  16 
^-95-0,  HI       59  86}      0  40}      44  40      85  lit 


EdgeB 
821  A  22l,  eta 

69*  41}' 
64  56} 
62  26} 
58  59} 
55  5ai 

50  28}  50  14}  10  1} 

47  41  49  42  11  25} 

45  58}  49  28}  12  16} 

44  0}  49  2  18  15} 

88  56}  48  11  15  47} 

81  85}  47  7}  19  28} 

26  81}  46  80}  22   0 

22  50}  46  7}  28  60} 

20   2}  45  52  25  14} 

16  6  45  88}  27  18 


IteOOHAL  TuaOOtAHEDBOKS. 

Edge  A 

Cf.  fig.  17 

221  A  212.  eia 

ttB5  64/}| 

0*  48}' 

10-10-9«4^ 

4   50 

776.} 

7     <tt 

S54,} 

9   59} 

448,1 

12   40} 

889,} 

17    20} 

885,} 

19    45 

558,} 

21    18} 

774,} 

22    55} 

221,2 

27    16 

562.} 

88    88} 

831,8 

87    51} 

772i} 

40    59 

441.4 

48    20} 

551^5 

46    89} 

Angle  on 

Angle  on 

a  (100,  ^0 

0  (HI,  1) 

64'  81f 

0*  25' 

58    22} 

2    471 

52    47} 

4     2} 

62      1 

5    46 

51    20} 

7    19} 

XZll 


nrmoDUOTiON. 


TbIGOMAL  TUfOCTAHBDRONB^Gmtf/ltMrf. 


Edge  A 

EdgeB 

Angle  on 

Angle  on 

Cf .  fig.  vt 

221  A  212,  «tc. 

221  A  22i,  eta 

a  (100,  i^i) 

P  (111.1) 

661.6 

48* 

58i' 

18? 

26*' 

45* 

28*' 

88- 

82*' 

771,7 

50 

281 

11 

82* 

45 

17* 

89 

89* 

681.8 

51 

40i 

10 

6* 

45 

18* 

80 

12* 

11  111,  11 

58 

57 

7 

81* 

45 

7 

81 

85* 

27-271,  27 

57 

82i 

8 

0 

45 

1* 

88 

45* 

40-401,  40 

58 

20i 

Z 

1* 

45 

0* 

84 

15 

FeTUAGONAL  TBISOOTAHBDROXTS  or  TBAFBZOHBDBOXn 

» 

EdgeB 

EdgeO 

Ancpbon 

Angle  on 

Cf.  fig.  18 

211a 

211.  etc 

211a 

121,  dtc     a  (100,  U) 

« (111.1) 

40-1-1,  40.40 

2* 

Mf 

87* 

6' 

2* 

1*' 

68* 

42*' 

861*1,  86-86 

8 

lOf 

86 

46* 

8 

15 

58 

2H 

1611.  16-16 

7 

8} 

82 

89 

5 

8 

49 

41 

15-1-1. 1W5 

7 

861 

82 

9 

5 

28* 

49 

21 

121-1.  12-12 

9 

29f 

80 

8* 

? 

48* 

48 

0* 

11-11.  IMl 

10 

20t 

79 

18* 

7 

18* 

47 

84* 

1011, 10-10 

11 

22 

78 

H 

8 

8 

46 

41* 

211.  2-9 

12 

86J 

76 

46 

8 

55* 

45 

48* 

811.  88 

14 

8* 

75 

4* 

10 

1* 

44 

48* 

16-2-2,  y-v 

15 

8i 

74 

8* 

10 

40* 

44 

8* 

711.  7-7 

16 

6 

72 

58* 

11 

25* 

48 

18* 

611,6-6 

18 

40* 

69 

69* 

18 

15* 

41 

88* 

611,5-5 

22 

llf 

65 

57* 

15 

47* 

88 

56* 

411,4-4 

27 

16 

60 

0 

19 

28] 

85 

15* 

888,  H 

88 

41* 

45 

67* 

87 

56* 

86 

47* 

722.  H 

80 

48* 

55 

50* 

82 

0 

88 

44 

811,8-8 

85 

6* 

50 

28* 

25 

14* 

89 

29* 

522.14 

40 

45 

48 

20* 

29 

29* 

85 

14* 

mn 

44 

m 

88 

51* 

82 

9 

82 

85 

11-5-5.  Jtfuy^ 

44 

57* 

87 

51* 

82 

44 

22 

0 

811,  2-2 

48 

11* 

88 

88* 

85 

15* 

19 

88J 

055.  H 

51 

48* 

28 

86* 

88 

8* 

J6 

84* 

744.  H 

52 

46* 

27 

16 

88 

56* 

15 

47* 

688,  H 

54 

27 

24 

54* 

40 

19 

14 

85* 

822.  H 

58 

8 

19 

45 

48 

18* 

11 

85* 

488.  H 

61 

55* 

18 

56* 

46 

41) 

8 

8 

655.  H 

65 

15* 

8 

44* 

49 

41 

5 

8 

Ebsoctahsdrors 

• 

Edge  A 

EdgeB 

EdgeO 

Angle  on 

Angle  on 

Cf.  fig.  20         821  A 

812.  etc  821  a 

821,  etc  821  A 

281,  eCc  a  (100,  i-i^ 

^(111,1) 

25-6-2,  V^ 

12' 

85}' 

8* 

5SD' 

62* 

47** 

14* 

i^r 

48*  88' 

12*8*3. 6-4 

6 

28i 

18 

22* 

61 

8 

16 

48* 

88    86 

821,84 

9 

46 

18 

49* 

61 

85* 

15 

87 

40     8 

21  •7-6,  V-8 

7 

81 

25 

27* 

51 

48* 

22 

16* 

88    54* 

882.44 

9 

141. 

26 

21 

47 

81* 

24 

15* 

81    18* 

10-4-8.  V-l 

7 

15 

81 

7* 

44 

86* 

26 

84 

88    86* 

521,54 

14 

50 

81 

2* 

4g 

84* 

24 

5* 

88    80* 

15-6-2,  Xfui 

20 

Of 

14 

6* 

46 

1* 

22 

51* 

85    80* 

782.  H 

10 

18i 

29 

251 

42 

6* 

87 

15 

88    82* 

T81.  74 

21 

18i 

14 

57* 

48 

18* 

84 

18f 

84    18* 

INTBODUOnOJSr. 

HiZOCTAHKDBOHS— (Vntfll1l€dL 

Edge  A  EdgeB  EdgeO  Angle  on       Angle  on 

Cf .  fig.  ao           821  A  818,  etc.  881  a  88l,  etc.  881  a  881,  etc.  a  (100,  U)      o  (HI.  1) 

l6-7'4,  i-V               18*  86'  25"  48*  41*  86*'  86'  44J'         88'  88' 

848.  H                     10    lOf  88    S7i  41    11»  86    85i          80    80i 

11-6  8,  V-V              18     8|  8768i  8961  8766f          88l8i 

846,  f  8                      7    64|  68    84f  88     8|  88    40)           16    41f 

10-6-8.  V-d               14     8  808i  8684  80    14|          868 

481.4-8                     17    46i  86    18i  86    67  89    18}          88     6i 

8418'6.V^             80    68|  81      6|  86    18}  88    86»          89    6H 

11-6-1.11^             8a  40i  9     7i  88    40i  88    66}          84    14 

18-7-6,  V^              10    84}  87    86  81    86}  88    89}          88    Hi 

18-10-6.  V-l             19    18}  87    17f  80    68  81    60|          86    67}- 

1810-1,18-1             86    67f  6    88f  81    61}  89   10}          86   41i 

13  7-6^V-V              10    69}  8986}  8748}  8688            80    18}- 

681.64                    87    89}  19    87}  87    89}  68   18|          88    88f 

868.  f  I                    16    86}  96    17  84    44f  86     6}          81     4} 

648,8-1                    10    88}  46    10|  80    61f  89   48}          16     8} 

821,8-1                    81    47}  81     0}  81    47}  86    48            88    18} 

10-7-8,  V-^/L             86     0}  87    87  18    86  87    17}          88    16} 

8014  8,  V-V            8668}  14     0}  19    68  8686            8948 

751, 7-i                    88     7}  18    16}  18    47f  86     4}          89   66} 

971,94                    ^81  10      1}  14    llf  88     9}          80    67} 

488,24                    16     6}  48    86}  16     6}  48     If          16    18} 

481.44                    88    12}  28   87}  16    66}  88    19f          86     4 

648.14                     11    28|  60    12}  11    28|  46     0            11    82} 

641,64                    88    12}  17    46}  12    81f  89    80}          87      t 

664,14                      9    14}  64    14}  9    14}  46    61f            9    16} 

651,64                     48      6}  14    85}  10    18}  40    81}           88    28} 

18-11-9,  V4t             886}  6642|  8    25}  47    88             826f 

876,  }4                     18    49}  60    22|  6    54  47     4}           10    85} 

986.  f4                    12     4  62    68}  6     1}  48     0}            9    14} 

64-681,6441           5826}  116{  064  4488}           8486} 

Farther,  the  angles  for  the  hemihedral  forms*  axe  as  follows: 

lV>r  the  tetrahedron          i>of  (111  a  111)  =  109*  28'  16'',  w>,  (111  A  ill)  -  70*  81'  44^ 

Inclined  Hemlhedrons. 

Hbmi-tbigohal  Trisoctahedronb. 

Edge  A  EdgeB  Angle  on  Angle  on 

Cf.  flg.  24          881  A  212,  etc.  221  a  123.  etc.  a  (100. 1'-i')  Q  (111.  1) 

564                     9*  59}'  108*    8}'  52*  1'                     5*  A* 

882                   17    20}  97    50}  50  14}                  10     1} 

885                   19    46  96     0}  49  42                    11    25} 

658                   21    18}  94    51}  49  28}                  12    16} 

774                   88    66}  93    81}  49  8                    18    15} 

821.                  27    16  90     0  48  11}                  15    47} 

562                   88    88}  84    41  47  7}                  19    28} 

831                    87    51}  80    55  46  80}                  22     0 

661                    48    58}  70    48}  45  28}                  28    82} 

1616-8              51      7  68    41}  45  15}                   29    52} 

881                   51    40}  68      9}  45  18}                  80    12} 


*  No  distinction  is  made  between  the  +  and  —  forms;  the  angles  are  the  same  obviottslT 
except  for  the  pyritohedrons  and  diploids,  where  the  angle  between  a  given  4- form  (e.g.,  210, 
981)  and  100  is  the  same  as  that  for  the  correspondiDg  -  form  (120.  281)  and  010.  The  symbols 
tmr  Nanmann  (many  of  them  given  in  the  table  above)  are  omitted  here. 


INTBODUOTIOjBr. 


HXMI-TBTRAOONAL  TBISOCTAHEDBONB. 


Edge  B 

EdgeC 

Angle  on 

Angle  on 

Cf.  fig.  25 

211  A  2ii, 

etc.      \ 

311  A  121,  etc. 

a  (100,  M) 

<>  (111.1) 

1811 

12*  25' 

80-  55' 

6'  12}' 

48' 

81} 

1211 

18    26i 

80      8} 

6    48} 

48 

Of 

17-2-2 

18    58i 

75    58} 

9    26} 

45 

17} 

18-2-2 

24    88 

71    as} 

12    16} 

42 

27} 

611 

26    8U 

69    59} 

18    15} 

41 

28} 

511 

81    85i 

65    57} 

15    47} 

88 

56} 

411 

88    56i 

60      0 

19    28} 

85 

15} 

722 

44      Oi 

55    50} 

22      0 

82 

44 

811 

50    28} 

50    28} 

25    14} 

29 

29} 

888 

55    52i 

45    57} 

27    56} 

26 

47} 

522 

68    59i 

43    20} 

29    29} 

25 

14} 

788 

62    26} 

40    25} 

81    18} 

28 

81 

914 

64    18 

50    25} 

82      9 

22 

85 

211 

70    81} 

88    88} 

85    15} 

19 

28} 

179-9 

78    88} 

80    58} 

86    49} 

17 

54} 

955 

76    18} 

28    86} 

88      9} 

16 

84} 

744 

77    58 

27    16 

25    50} 

15 

47} 

822 

86    87} 

19    45 

48    18} 

11 

25} 

HbMI  HEXOCTAHBDltONd. 

Edge  A 

EdgeB 

EdgeC 

Angle  on 

Angle  on 

Cf.  fig.  26       821  A 

812,  etc. 

82lA8l2.etc.    821  a  ^ 

381,  etc.        a(100,  t-O 

0  (111.  1) 

521 

14' 

'  50' 

45' 

84}' 

45" 

84}' 

24' 

5f' 

82*  80}' 

681 

24 

4} 

49 

17} 

86 

27} 

27 

47} 

81    89 

12  7'6 

10 

59i 

70 

9} 

27 

42} 

85 

38 

20    12} 

581 

27 

89} 

57 

7} 

27 

89} 

82 

18} 

28    88} 

821 

21 

47} 

69 

4} 

21 

47} 

86 

42 

22    12} 

758 

17 

51} 

76 

46 

17 

51} 

89 

47} 

18      5} 

1511-7 

16 

21} 

79 

88} 

16 

21} 

40 

41 

16    82} 

482 

15 

5} 

82 

4} 

15 

5} 

42 

1} 

15    18} 

481 

82 

12} 

67 

22} 

15 

56} 

88 

19} 

25      4 

8A1 

41 

11} 

59 

0} 

16 

10} 

87 

14} 

80    80} 

975 

18 

2} 

85 

55} 

18 

2} 

48 

42} 

18      8 

11101 

50 

84} 

62 

56A 

5 

26i 

42 

25 

81    81 

Parallel  Hamihedrona. 


Pyritohedroks. 


Edge  A 

EdgeC 

Angle  on 

Angle  on 

Cf .  figs.  27-80 

210  A  2i0,  etc. 

210  A  102.  etc. 

a  (100,  1 1') 

0  (111,  1) 

1010 

ir  25' 

84'*  19' 

5'  42}' 

50-  48}' 

910 

14    20} 

88    42 

6    201 

50    28} 

810 

14    15 

82    55« 

7      7} 

49    52} 

710 

16    15} 

81    57} 

8      7} 

49    18 

610 

18    55} 

80    40 

9    27} 

48    21} 

510 

22    87} 

78    54} 

11    18} 

47    12} 

920 

25      8} 

77    46} 

12    81 J 

46    27} 

410 

28      4} 

76    23} 

14      2} 

45    88} 

720 

81    53} 

74    41 

15    56} 

44    27} 

10-80 

83    24 

74      1} 

16    42 

44      2} 

l^TRODUQTIOJSt. 


Ptritohkdronb— 

Continued, 

Edge  A 

EdgeC 

Angle  on 

Angle  on 

Cf.  figs.  27-80 

210  A  210.  etc. 

210 

A  102.  etc 

\. 

a  (100.  i-i) 

«(111,  1) 

810 

86** 

52}' 

72" 

82}' 

18- 

26^ 

48'    5}' 

U-4-0 

80 

58 

71 

16 

10 

50 

42    16} 

S20 

43 

86} 

60 

40} 

21 

48 

41    22 

MO 

47 

55} 

68 

12} 

28 

57} 

40    21} 

210 

53 

7} 

66 

25} 

26 

34 

80    14 

lO'HO 

72 

46 

64 

28} 

86 

28 

86    10 

12-70 

60 

80} 

64 

12 

80 

15} 

87    51 

740 

50 

20} 

64 

28 

20 

44} 

88      1} 

680 

61 

55| 

• 

63 

40} 

80 

57} 

87    87 

820 

67 

221 

62 

80} 

88 

41} 

86    48} 

750 

71 

4} 

61 

46} 

85 

82} 

86    21} 

480 

78 

44* 

61 

10 

86 

52} 

86      4} 

MO 

77 

10} 

60 

48} 

88 

80} 

85    45} 

lli^O 

78 

841 

60 

80} 

80 

17} 

85    80} 

OTiO 

70 

861 

60 

82} 

80 

48} 

85    85} 

760 

81 

12} 

60 

28} 

40 

86 

85    80} 

15180 

81 

40} 

60 

20 

40 

54} 

85    28} 

870 

82 

22} 

60 

17} 

41 

11} 

85    26} 

980 

88 

16 

60 

181 

41 

88 

85    24} 

10  00 

88 

68} 

60 

11 

41 

50} 

85    22} 

11100 

84 

82f 

60 

0 

42 

16} 

85    21} 

Diploids. 

Edge  A 

EdgeB 

EdgeC 

Angle  on 

Angle  on 

Cf .  fig.  81      831 

A  821,  etc.    821  a  821,  etc. 

821  A  13 

2,  etc. 

a(lU0,  i-t) 

<>(111,  1) 

731 

ZV 

85i' 

15* 

38}' 

64'' 

47}' 

17**  48* 

88'  18' 

082 

86 

8 

23 

48} 

57 

8} 

21    50 

83    81} 

16-6*8 

40 

28 

10 

55 

57 

26} 

22    44} 

88    42 

15-6-5 

41 

88| 

84 

28} 

47 

Of 

27    80} 

27    25} 

tf31 

40 

49i 

13 

21 

61 

46} 

21     84 

86    21} 

942 

46 

54i 

22 

57} 

52 

7} 

26    25} 

80    20} 

11-52 

48 

Hi 

18 

47f 

54 

38 

26      5 

81    57 

12  6  5 

40 

88 

40 

52} 

87 

47} 

88      8} 

21    57} 

682 

50 

45i 

88 

12} 

42 

48 

31      0} 

24    52} 

421 

51 

45} 

25 

12} 

48 

11* 

20    12} 

28      6} 

841 

52 

46i 

12 

45} 

57 

H 

27    16 

88    20} 

lO-ol 

52 

54} 

10 

18} 

58 

56} 

27      1 

84    87 

12-61 

52 

58J 

8 

81} 

60 

11 

26    52} 

35    22i 

13-7-8 

55 

22} 

22 

68} 

48 

18} 

30    21} 

28    11} 

742 

57 

84} 

27 

51} 

48 

88} 

32    84} 

25    22} 

532 

58 

Ui 

87 

51} 

85 

20 

85    47} 

20    80} 

531 

60 

56^ 

10 

27} 

10 

27} 

32    18J 

28    38} 

10-61 

61 

40| 

0 

48} 

56 

18} 

81     18; 

38      0} 

851 

68 

86} 

12 

6 

58 

55} 

82    80} 

81    84 

2314-7 

6-3 

28 

80 

8} 

80 

48} 

85    25} 

28      0 

962 

66 

«f 

20 

67 

46 

2 

85    58} 

26    50i 

321 

64 

87} 

81 

0} 

i» 

12} 

86    42 

22    12} 

643 

61 

86} 

45 

10} 

27 

48 

30    48} 

16      8} 

125-9-6 

64 

18} 

41 

83} 

20 

28 

89    45} 

17      4} 

751 

70 

81} 

18 

15} 

51 

lU 

86      4} 

20    55} 

XXTJ 


nrrsoDUCTzoy. 


DrpLonn— Omflnuoi 

Edge  A  BdgeB  Edge  0  Angle  on 

Ct.flg.Sl  SaiA^I.eto.    8S1  A  asl,  etc.  821  A  13a,  etc.  adW.f^') 

483                    67°  43i'  *8°  ««J'  26"  17f  «*    U' 

431                     72     41  S3    871  48      8  88    19} 

1411-10             66    IH  S8    88i  14    30t  48    4S 

10  8-7                eo    28(  S7    ll4  14    48{  46    40 

548                    68    64  00    ISt  19    67  40     0 


Aoglcon 
o{lU,  1) 
IB-  18*' 


a.   Tbtbaoosal  ststbu. 

In  tlie  Tetragonal  Uyttem  there  are  three  axes  at  rlgbt  angles  to  eacL  otber;  two  of  ttaew 
)iTe  equal  la);  the  iliird,  tlie  vertical  azlB(^),  la  longer  or  ahurter.  The  system  Ib  clianicterized  hy 
three  axial  planea  o(  B^minetry,  two  of  which  are  equal  lo  each  other;  ihere  aro  also  two  Other 
auxiliary  plnnea  iDcllued  40*  to  the  other  pair. 

The  holohi'di'al  roims  la  thia  STStem  are: 

1.  Basal  pliine  (001)  6 

ft.  Diumtiral  pHsiii,  or  prtem  of  second  aeries    (100)  *-{ 

8.  Unit  prism,  or  prism  of  first  series  (110)  / 

4.  Dlteti-agoUNl  priatii  (hleO)  t-n 

5.  PytAmidsordiumetralomecondseriea  (MI)  >»•< 

6.  Uolt  pyramids  (hAl)  m 
1.  Dlteirugoual  pyramids  or  zirconoMs    '  {tiki)  ta-i 


OP  e 

oofbo         a 
ooP  m 

aiPn  ta    {310,  t-%) 

mP-a  as   «(10I,  1-<).  (201,2-)';,  etc 

mP  as  (in,  1),  (221.  2)  etc. 

mPn  as   (311,  a2|,  tSJl.  8-iJ,  etc. 


32. 


34. 


^Ll, .... 


•^(? 

■It 

i 

il' 

y 

3S. 


(901).  (100)    (001),  aio)     (001),  (ai(f) 


> \ A 


->"''' —  /  V  — '^ 

N.        Vai  an        / 

iiK  \    /  y^ 


=  (001),  a  =  (100).  m  =  {110),  A  =  1210).  <  =  (101),  r  =  {lll),  fs.(811). 
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41. 


These  forms  are  shown  in  f .  82-87,  and  in  combination  in  f.  88,  of  which  f .  89,  40  are 
projections. 

The  hemihedral  forms  are : 

A.  Sphenoidal  or  inclined,  represented  by  the  sphenoid,  or  hemi-unit  pyra- 
mid, f.  41.  analogous  to  the  tetrahedron  (f.  22)  and  the  tetragonal  scalenohedron. 
Cf.  figs,  on  pp.  ^,  81.  under  cbalcopyrite. 

B.  PffTamidal,  including  the  half-form  of  the  ditetragonal  prism  and  pyramid 
or  square  prism  and  pyramid  of  the  third  ieries.  Cf .  figs.  8,  6,  7  under  simeelite, 
p.  986,  and  f.  4S,  under  wulfenite,  p.  990. 

The  following  table  gives  the  important  angles  for  the  observed  ditetragonal 
prisms,  which  are  the  same  for  all  species.  The  angle  of  the  edge  X  (f.  84)  ia 
twice  the  angle  on  a  (100),  and  of  the  edge  Y,  twice  the  angle  on  m  (110). 


9  (HI) 


Angle  on 

Angle  on 

Angle  on 

Ang^e  on 

a  (100.  i-i) 

in(110, /) 

a  (100,  i-i) 

111(110,/) 

B10,hS 

7'7i' 

87*  62i' 

680,  f-l 

80"  671' 

14*   2J' 

710,  ».7 

S'  7f' 

86''52J' 

820,  f-l 

83'  41i' 

11*  181' 

920.14 

12'  Slf 

32"28i' 

750,  i-t 

85-82f 

9"27i' 

410,  i4 

14*  2i' 

80*  67f 

480,  »4 

86'  62f 

8*    7*' 

810,  f-8 

18*26' 

26"  34' 

640,  i>f 

88''89i' 

6'20f 

940.  H 

28'  67t' 

2V    2i 

660.  t-l 

89"48i' 

5*  11*' 

210.  p-2 

26*  34' 

18"  26'          ' 

870,  H 

4r  llf 

8*481' 

740,  *4 

29'44J' 

15'  15i' 

1418  0,  HI 

42*62}' 

2*   7i' 

The  vertical  axis  i  can  be  obtained  from  the  fundamental  equations. 

tan  (001  A  101)  =  i    or    tan  (001  A  HI) .  i  f5*=  *. 


3.  HBZAOOir AL  SYSTEM. 

•  • 

The  Hexagonal  System  includes  (1)  the  Hexagonal  System  proper,  and  (2)  the  Rhombo- 
HEDRAL  Division.  In  this  work  all  the  forms  arc  referred  to  four  axes,  three  equal  axes  (a) 
inclined  at  augles  of  60**  in  a  common  horizontal  plane  and  a  42. 

fourth  verticMl  axis  (^)  at  right  augles  to  them  and  either  . 

longer  or  shorter.  ' 

1.  In  the  Hexagonal  Stbtem  proper,  there  are  4  axial 
planes  of  syniineiry,  3  eaual  planes  iutersectiug  at  60% 
and  a  fourth  unequal  normaJ  to  them;  also  8  auxiliary  planes 
diagonal  to  the  first  set. 

The  general  symbol  for  hexagonal  forms  is : 


1.  Weiss-Nan  man  n 
pa  :  na:a  :mh 


2.  Miller-Bi-avais 
hkii 


These  symbols  correspond  to  the  symbols  1  and  2,  already 
explained  on  p.  xv.    It  is  to  be  added  that  here  p  =  — — r,  in 

the  first  form,  and  A  -{-  A;  —  /  =  0  in  the  second.    Special 
examples  of  these  symbols  are  given  in  the  list  of  forms 

below  beloDgingto  the  hexagonal  system.    Note  also  that  in  the  general  symbol  AJfeSf.  h<k<l; 
for  example  (1^1);  this  corresponds  to  the  axes  as  shown  in  f.  4&,  and  the  spherical  projection, 

f.  ^.     In  stating  the  form  (which  includes  12  planes),  it  is  customary  to  write  it  iM,  that  ii 
{2181),  and  so  in  other  cases. 

The  holohedral  forms  of  this  system  are : 


1.  Baaal  plane 

2.  Unit  prism,  or  prism  of  first  series 

8.  I>iagonBl  prism,  or  prism  of  second  series 

4.  Dihexagonal  piism 

5.  Unit  pyramids,  or  first  series  (quartzoids) 

6.  Diagonal  pyramids,  or  second  series 

7.  Dihexagonal  pyramids 


(0001)         o 

(loio)       / 

(1120)         ^2 
ikhlQ)  i^ 

(hOhi)         m 
(hh-2h'2i)  i»-2 


OP         e 
ooP         m 
coP2        a 

foPn  as(2l80,  ^1) 

mP  as  (1011.  1)    or  (90fil,  S) 

mPZ  as  (11^2, 1-2)  or  (ll3l,  Mfi 

mPn  as  (2131,  8D 


(khli)  tn-n 

These  forms  are  illustrated  by  figs.  48-47.  also  by  the  projections  figs.  48,  49. 
It  is  to  be  noted  that  the  symbols  of  the  planes  of  the  forms  p  (1011),  « (ll2l),  taken  in 
order  (f.  48,  49).  are  : 
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In  figs.  47,  48,  e  s  (0001).  m  =  (lOTO), 
a  =  (11^0),  p  =1  (lOll).  u  =  (30^1),  «  =  (llSl), 
n  =  (SUlX  «  =  2181. 

Tbe  kind  of  hemlbedrfBni  belongine  to  this  p«rt  of  lb*  avslem  Istbe  pf/ramid-il,  toA  the  Bpeclal 
forms  are  tbe  balf-funns  of  tbe  12-a<dMpriiiin  and  pymmla;  wblcti  are  llliiBtmted  by  tbe  epectes 
of  tbe  Apatite  Oroup.  pp.  T03-7T8  TIkm  balf-formB  nre.  respectively,  a  licxngooar  priim. 
and  bexagonal  pyTiimicI  of  ibe  tbird  scriesi  cf.  f.  4.  p.  768,  wbere  tbe  p  redo  ml  Dating  form, 
«  (3131).  ft  tills  pyrnmid. 

2.  The  Rhoubohkdral  Ditibioh  Includes  forms  wilb  only  three  planes  of  symmrtry 
intereerting  nt  angles  of  120°  in  the  vertical  aiU.  Tbe  forma  pcculmr  to  it  may  be  regarded  as 
balf-fonns  of  Ibe  corresponding  bexagonal  typf*  They  are  diBllngiiiphed  as  pins  and  inlniiB, 
as  in  gimilar  cnses  before  explained  (p.  ix).  Tbe  forms  peculiar  In  the  rbonibohedml  system 
are  ilie  rhombolieilron  and  scalenoliednin,  figs.  60-5S,  also  f.  54  and  tbe  man;  otber  figures  under 
calcite,  pp.  36-%  264,  tourmaline,  pp.  S61,  S^2,  etc. 

Tbe  symbols  for  tbe  seTerol  plane*  of  tbe  plus  unit  rbombohedron  <f.  00,  64),  alwajra 
denoted  by  the  letter  r,  are  : 


=  lOil 


=  ilOl 


=  Olll 


=  oin 


=  ioii 


=  iloi 


For  the  seal ennbed rem  in  general,  nbich  la  regarded  as  a  balf-form  on  tbe  aame  ayslem  of 
the  dibexngonal  pyramid.  Naiimann  modified  bis  symbols  by  referring  tbe  forms  to  the  rliom- 
bobedron  baving  tbe  same  lateral  edges.     Hia  symbols  read  : 

mRn,    in  this  book  written    m". 
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where  the  m  and  n  are  connected  with  the  correspondiDg  m%  and  m  of  the  dihezagonal  pyra^- 
mid  by  the  relaUons  : 


««(2  —  »•) 


»•  » —  n«  Ji  -f- 1 


Thus  1<3P|)  or  |(S-|)  is  equivalent  to  i2*  or  1*. 


50. 


62. 


63. 


61. 


r  =  (10il. +5).  6  =  (0111. 
a  =  (llSo,  ^2),  e 


R),  (/=a021. +  2i?).  « 
(0112,  -iiQ.  0  =  (0554, 


(3121,  1*).  also  m  =  (1010,  /), 
{R),  t  =  (2134,  J») 


The  hemihedral  forms  of  the  Rhombohedral  DivisioD,  "which  are  tetartohedral  to  the 
Hexagonal  DivisioD,  are: 

A.  Khombohedral.    B.  Trapezohedral. 

The  disttDCtive  form  of  the  rhomboliedral-tetartohedral  class  is  the  hemi-scalenohedron,  or 
rhombohedrou  of  the  third  series,  illustmted  by  tigs.  4,  5,  9.  under  phenacitc,  p.  462.  Cf.  also 
figs,  under  dioptHse,  p.  464,  ilmeuite,  p.  218,  dolomite,  p.  272. 

The  di^tiuctive  form  of  the  t7'ape90/i«(fni^  class  are  the  quadrilateral  trapezohedron  and  the 
nnsymmetrical  trigonal  prism,  illustrated  by  quartz  (pp.  184,  185)  and  cinnabar,  p.  66.  These 
furuLs  may  lie  either  right-  or  It-ft-handed,  as  shown  in  quartz,  where  their  connection  with  the 
phenomena  of  circular  polarization  is  explained.  The  plus  and  minus  forms  are  in  general 
designated  by  different  letters. 

There  are  also  hemimorpfiie  forms,  in  which  the  opposite  extremities  of  the  vertical  axis  are 
dissimilarly  moditied,  as  shown  in  tourmaline,  pp.  551,  552,  and  pyrargyrite,  p.  183.  Here  the 
unit  prism  becomes  a  trigounl  form. 

The  important  mathematical  relations  in  this  system  are 

i  =  tan  (0001  A  ll22),  i  =  tan  (0001  a  lOil) .  i  f^ 

Also  for  a  hexagonal  pyramid 

tan  i(10il  A  Olil)  =  sin  ^  ViT    where  tan  €  =  ^ 
and  In  general 

tan  iihOhl  A  Ohhl)  =r  sin  ^,  f^   where  tan  €,  s  -tA. 

For  a  pyramid  of  the  second  series 

2  sin  i(1122  a  12l2)  =  shi  ^       and        tan  4  »  ^ 
For  a  dihexagonal  prism.  khlO  (as,  2l80) : 

cot  (lOiO  A  AM))  =  ?*±^|A ; 


cot  (1120  A  khlO)  =  I 


k  +  h 


k-^h 


VK 


The  sum  of  the  above  angles  is  equal  to  80*. 
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For  a  rhombobedron 

sin  KlOil  A  ilOl)  =  sill  a  i/f^    nvbere  a  =  0001  A  lOll  ; 
iD  general 

sin  \{hm  A  AAO/)  =  sin  a.  Vf]    wberc  a,  =  0001  A  AOW. 

In  tbe  vertical  zone  of  pyramids,  rhombobcdrons,  etc.,  the  tangent  principle  holds 

tan  (0001  A  AOAQ  _  A  tan  (0001  A  llgl)  _  „ 

tan  (0001  A  lOil)  ""  I'  tan  (0001  a"ii52)  "    ' 

For  a  pyramid  v  (khlf)  (as,  2lSl)  in  tbe  zone  m  (1010),  t  (llSl),  p'  (Olll),  0^(1212),  in  which 
I;  s  I  (cf .  t.  49.  p.  xxviii),  we  have : 

.      .  .     ^    2ik  +  A 


\AJ^  v/*v   •-> 

iA»i  Tnjf   .  ^       . 

Tbe  angles  for  the  occurring  prisms  are 

given  by  the  following 

table : 

m  (1010.  /) 

a  (1120,  p-i 

isiifto 

Hi 

3^2* 

26*  48* 

isiilo 

Hi 

3*^401' 

26*  191' 

121  iSo 

•41 

3"  571' 

26*    2i' 

101  iio 

Hh 

4M3' 

25*  17' 

7180 

H 

6'85i' 

28*  24f' 

5160 

•1 

8*57 

21*     9 

4150 

H 

10=  53i' 

19*     6i' 

3110 

H 

13°  54' 

16°    6* 

53'?0 

H 

16'    6' 

13*  54' 

2l30 

»l 

19**    6i' 

10'  53i' 

9-5iJ0 

<^i» 

20*38' 

9*  22' 

8-5i9o 

i-yf 

22*  24|' 

7*  85^' 

8250 

H 

23*  24|' 

6*  m' 

54d0 

•  1 

26*  19i' 

3*  40i' 

The  Rhokbohsdral  Division  of  MiLiiSR. 

The  following  projection  (fig.  55)  is  added  in  order  to  show  the  rulalion  of  tbe  forms  in  the 

Hexagonal   and    Rhombohedral   Systems   as 
referred  by  Miller  to  three  equiil  oblique  axes 

Carallel  to  the  faces  of  the  f  undumeutai  rhom- 
ohedron.    The  forms  are  as  follows 

The  planes  having  the  indices  100,  001, 
010  are  those  of  the  (plus)  fundamental 
rhombobedron,  while  the  plane  111  is  the 
btise.  Tbe  planes  221,  121,  122  are  those  of 
the  minus  fuudanunlal  rhomhohedrun;  with 
the  planes  100,  OK),  001  they  form  the  unit 
hexHi^oual  pyramid. 

The  hexagonal  unit  prism,  /  =  (1010),  has 
the  symbols:  112,  211.  121,  112,  Sll.  M. 
The  second,  or  diagonal  hexagonal  prism, 
f-2  =  (1120).  has  the  symbols;  101,  110.  Oil, 
101,  110,  Oil 

The  dihexagonal  pyramid  embraces,  like 
the  simple  liexiigonal  pyramid,  two  forms 
(hkl)  and  (tfg);  the  symbol  (hkl)  hence  belongs 
to  the  plus  soalenohedron,  and  {efg)  to  the 
minnj.  In  this  as  in  other  cases  it  is  true 
that  ez=  -  h-\-2k+2l,  f=2h-k-\-2l, 
g  =  2?i  +  2k-  L 

The  dihexagonal  pri^^m  includes  the  six 
planes  of  the  form  (AA:0),  and  tbe  remaining 
dx  of  the  form  (^0) ;  corresponding,  respectively,  to  the  pyramids  (hkl)  and  {rfg). 
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4.   Obthobhombio  system. 

In  the  Orthorhombic  System,  there  are  three  unequal  axes  at  right  angles  to  eacb  other. 
These  axes  are  the  bracbydia^nal  d,  macrodiagoDal  b,  and  vertical  h ;  lu  statin e  the  axial  ratio, 
h  is  always  made  equal  to  unity.  There  are  three  planes  of  symmetry,  which  intersect  in  these 
axes,  but  which  are  all  different.    The  types  of  forms  in  this  system  are: 

Macropinaooid 

Brachypinacoid 

Basal  plane 

Unit  prism 

Macroprism 

Bracbyprism 

Macrodomes 

Bracbydomes 

Unit  pyramids 

Macropyramids 

Bracbypyramids 

These  forms  hardly  need  any  further  explanation  beyond  what  has  been  given  on  pp.  xv,  xv! 
Hemihedral  forms  iu  this  system  are  rare ;   hemimorphic  forms  are  leas  so,  but  nut  very 
oommon,  cf.  calamine,  p.  547,  struvite,  p.  806. 

The  axial  ratio  can  be  calculated  from  the  simple  relations 

<i  =:  tan  (100  A  HO), 
J  =  tan  (001  A  Oil), 

-  =  tan  (001  A  101). 

From  the  measured  angles  these  elemental  aneles  ran  be  calculated,  and  Hee  wna,  hy  the 
solation  of  spherical  triangles  on  the  sphere  of  projection  with  the  aid  of  the  tangent  principle. 
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(khO) 

h>k 
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mi) 

m-t 
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m-i 

(111) 
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{hkl) 

h>k 

m-n 

ikhl) 

h>  k 

m-n 

00  JnJo 

a 

00  PSb 

b 

OP 

e 

mP 

m 

ccPn 

as  (210,  i-2) 

ooA 

as  (120,  i-i) 

tnPoD 

as  (201,  2-i) 

mPBS 

as  (021,  24) 

m 

as  (111,  1) 

mPii 

as  (211,  2-^) 

rnPii. 

as  (121,  2-3) 

6.     BSONOOLXKIO   SYSTEM. 

In  the  Monocllnic  System  there  are  three  unequal  axes,  of  which  one  lateral  axis,  d,  ia 
foclined  to  the  vertical  axis,  h,  while  the  angles  between  i  and  S,  and  o  uud  d  are  right  angles. 
There  i*  one  plane  of  symmetry,  the  plane  of  the  axes  d,  h.  In  statiu^  the  axial  ratia  b  is 
always  taken  as  the  unit,  and,  in  the  majority  of  cases,  d,  the  clino-axis,  is  less  than  5,  the 
ortbo-axL» ;  this  is  not  necessarily  the  case,  however,  hence  the  long  mark  used  in  the  symbols 
is  conventional  only.  The  types  of  forms  and  the  special  terms  employed  are  shown  by  the 
following  list.    The  occurring  types  of  forms  are  as  follows : 


Orthopinacoid 

(100) 

irl 

Clinopinaooid 

(010) 

i-l 

Basal  plane 

(001) 

0 

Unit  prism 

(110) 

I 

Ortho-prism 

(AAO) 

i-n 

CHno-prism 

(khO) 

i-n 

Orthodomes 

hOl 

-flt-i 

m-% 

Clinodomeb 

Oki 

m-i 

Unit  pyramids 

ihhl 

—  m 
m 

Ortho  pyramids 

ihki 

Vhkl 

—  m^n 

Ciino-pyramids 

ikhi 
ikhl 

—  m-n 

m-n 

coPco 

a 

axP^ 

b 

OP 

e 

ooP 

m 

ot>/>5 

as  (210, 

<-2) 

ccPn 

as  (120, 

^) 

mPSb 

as  (101, 

-1-i) 

mPS> 

as  (101, 

1-i) 

iwPob 

as  (Oil, 

1-i) 

mP 

as  (111, 

-1) 

mP 

as  (111, 

1) 

mPn 

as  (211. 

-2-2) 

mPn 

as  (211, 

2-2) 

mpa 

as  (121, 

-2  2) 

mPn 

(121. 

2  2) 

Some  of  these  forms  are  illustrated  by  the  figures  of  gypsum  with  the  spherical  projection, 
giTeu  ou  p.  xxxvi ;  also  by  the  monoclinic  species  through  the  body  of  the  work. 
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Tlie  I'tilatiuns  connecting  axial  and  angular  elements  are  as  follows : 

d  =  ^£i^-lB       or       tan(100AllO)=«».«In/>:  0.) 

^  ^  tanJIOlA  Ml)       ^^       t«n(00lA011)=i.8lii/J;  (ft) 

Bin  p 


.  d .  tan  (001  A  101)  ^      .^.       ^^,,  i .  sin  /5 

sin  >tf  —  cos  ytf  .  tan  (001  a  101)  d  +  d  .  cos  y9 ' 


(8a.J 


or 


.  d .  tan  (001  A  lOl)  ^      ,^.       ,..,  ^  sin  /5  ^-.  ^ 

sin  /9  4-  cos  /^  •  to°  (001  A  101)  a  —  h  ,  cos  p 

These  relations  may  be  made  more  general  by  writing  in  the  seveitJ  cases— 

in(l)       AA;0forll0       and        ^aford; 

n 

(2)        0«  for  Oil        and       ^  for  h  ; 


Also 


and  more  generally 


Note  also  that 


(8)       hOl  for  100        and       \h  for  h. 


^  _  sin  (001  A  101)  _  sin  (001  a  101) 
a  ""  sin  (100  a  101)  ~  sin  (100  A  lOl)' 

A     ^  _  sin  (001  A  /tOQ  _  siu  (001  a  AOQ 
k'   a  ~  sin  (100  a  Ml)  ~  gj^  ^^qq  ^  /^q/)' 

tan  0  =  d       and        tan  C  =  ^  ; 


where  0  is  the  angle  (f.  63,  p.  zxxvi)  between  the  aM>ne-circles  (001,  100)  and  (001,  110),  also  { 
the  I'Jigle  between  (lOU,  001)  and  (100.  Oil). 

VL     TRIOLUriO  8T8TEM. 

In  the  Tricliiiic  System  there  are  three  unequal  axes  nnd  tbeir  intersections  are  all  oblique; 
there  is  no  plane  of  symmetry,  hence  the  system  is  often  called  the  Atymmetric  system.  Only 
two  planes  belong  to  any  given  form,  hence  the  prisms  are  hemi-prisnis.  the  pyraniids  tetnrto* 
pyramids,  etc.  The  axes  are  designated  a,J),  h,  in  which  a  is  usually  the  bracIydiHgonal  axis 
(then  written  d)  and  b  the  macrodiagonal  {b) ;  in  some  cases,  however,  a  is  the  longer  and  b  the 
shorter  lateml  axis.     The  axial  angles  are  . 

a  between  the  axes  b  and  h. 

/i       aand^. 

;'        '•        ••      **    avLUiXh. 

The  symbols  of  Naumann  are  hence  auniogous  to  those  of  the  ortborhombic  system,  but 
the  different  planes  are  distinguished  by  accents ;  thus : 

111  ill  .     ilt  lil 

y  .1  1. 

Also  110  -  i .    110  =  'I.    101  -=  1-r.    ioi  =  i-i .    on  =  i-i'.   oil  =  'l-».  stc. 
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For  Ulustradons  of  these  caaes,  cf.  figs.  66-68  of  chalcanthite,  also  many  other  tricUnio 
qMciea  in  the  body  of  the  work. 


68. 


67. 


010& 


In  the  figs  .  a  =  (100,  ^i).  b  =  (010,  i-l),  e  =  (001,  0),  m  =  (110,  /').  A  (190,  i-n  If  (liO.  'I), 
*(011,  1-V\  «  (021,  2-1').  J  (Oil,  '14).  10  (021,  '2.«).  p  (111,  V),  »  (121.  28'),  s  (121,  '2-S). 

In  the  spherical  proleclion,  the  spherical  angles  of  the  triangle  100,  010,  001  are  the  supple- 
ments of  the  axial  angles,  viz.:  the  anrfe  at  100  (A)  =  180  —  a.  at  010  (B)  =  180*  -  fl,  at 
OOi  (C)  =  180' -r. 

These  angles  A.  B,  C  can  be  calculated  from  the  angles  between  the  planes  100  A  001,. 
130  A  OiO,  001  A  010,  in  the  spherical  triangle  named  and  vice  wrsa.    Furtbeimore,  cf,  f.  68. 

sin  r  _  sin  r'  _^  a 
sin  o-  "~  gin  <r'  ~"  ft ' 

sin  r  _  sin  y*  _  i 
sin  >i  ~"  sin  >i'  ""  a  * 


sin  It      sin  7c' 


sin  p      sin  p' 


b' 


Here  A=:3r4-P.  B=t:y  +  /i,  C  =  r  +  a;  180*  —  A  =  jt'  +  p'  (in  adjacent  quadrant),  etc. 
These  relations  become  general  for  any  plane  hkl,  where  r,  <r^  are  the  corresponding  angles 
aod  we  have 


sin  r^  _    a 
sin  <r,  ""  A  -  ' 

ifc* 


etc. 


IV)r  other  mathematical  relations,  reference  must  be  made  to  works  on  Ciystallography. 


n.    FHTSIOAL  XAXNERALOOT. 


In  general  the  physical  characters  of  crystallized  minerals  conform  to  the  symmetry  of  the 
Vfsiem  io  which  the  crystals  beloug.  That  is,  the  cleavage  must  be  alike  in  all  airections  which 
are  ciystallogFaphically  similar  in  a  given  specien,  etc. 

llie  following  are  brief  ezplauauons  iu  regard  to  the  successive  physical  cfaaractcSI 
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A.     OHARAOTEBS  DEFENDINO  UPON  COHESION. 

Cleavage  ia  the  natural  fi-acture  of  a  crystallized  miDeral  yielding  more  or  less  smooth 
surfaces;  it  is  due  to  minimum  cohesion.  The  cleavage  is  characterized,  first  according  to 
direction,  as  cubic,  octahedral,  dodecahedral,  also  basal,  prismatic,  etc.;  in  general  |  a;,  or 
parallel  the  plane  x.  Also,  second,  as  to  the  ease  with  which  ii  is  obtained  and  the  character  of 
the  surfaces,  as  eminent  or  perfect,  imperfect,  interrupted,  etc. 

From  cleavage  is  to  be  distinguished  parting,  or  the  separation  into  laminas,  due  not  to 
minimum  cohesion  simply,  but  to  a  lamellar  structure  often  connected  with  tlie  presence  of 
twinning  lamins  and  sometimes  evidently  due  to  the  action  of  secondary  causes,  as  pressure 
(cf.  pyroxene,  p.  354,  titanite,  p.  718). 

Fracture  is  the  character  of  a  broken  surface  other  than  that  of  cleavage ;  it  may  be  even, 
uneven,  conchoidal,  hackly,  etc. 

Tenacity  defines  the  character  of  the  mineral  as  to  whether  it  is  brittle,  sectile,  malleable, 
flexible,  or  elastic. 

Hardness,  represented  by  the  letter  H. ,  is  the  resistance  offered  by  a  smooth  surface  to 
abrasion.    It  is  measured  by  reference  to  the  following  scale  of  Mobs : 

1.  Talc.  6.  Feldgpar. 

2.  Gypsum.  7.  Quarto. 
8.  (hUite.                                         8.  Topas. 

4.  Flu&rite.  9.  Sapphire. 

5.  ApaiiU.  10.  Diamond. 

B.     8PB0IFI0   ORAVITT  OB   DEN BITT. 

Specific  Gravity,  represented  by  the  letter  G..  is  the  density  compared  with  that  of  water . 
strictly  speaking,  with  water  at  4"*  C.  (89*2''  F.).  Practically  a  determination  of  specific  gravity 
need  not  take  into  account  the  temperature  unless  a  verj^  high  degree  of  accuracy  is  called  for, 
e.g.,  when  it  is  to  be  accurate  to  a  unit  in  the  third  decimal  place.  Inasmuch  as  the  materia^ 
available  is  seldom  faultless,  the  unavoidable  error  of  experiment  is  usually  greater  than  thr 
limit  of  accuracy  noted,  and  hence  temperature  may  be  nefi;lected. 

The  specific  gravity  of  a  mineral  varies  with  variation  in  composition,  sometimes  widely  (cf 
the  garnets,  pyroxene,  etc.).  When  the  composition  is  constant,  however,  the  specific  gravity 
carefully  taken  on  material  free  from  mechanical  admixture  is  nearly  constant.  Hence  the  wide 
variation  often  given  is  usually  due  to  faulty  observation  or  to  poor  material.  In  the  descrip- 
tions of  species  which  follow,  a  large  number  of  determinations  are  quoted,  particularly  with  the 
tables  of  analyses. 

C.     CHARA0TBB8  DBPEVDZna  TTFON   UaRT. 

(a)  Luster.— A.  The  kinds  of  lusteb  are : 

1.  Metallic :  the  luster  of  metals ;  if  imperfect  it  is  called  nUhmstaUie, 

2.  Adamantine :  the  luster  of  the  diamond. 
8.   VUreous :  the  luster  of  broken  glass. 

4.  Besinotts :  luster  of  the  yellow  resins. 

5.  Oreasy :  as  that  of  elaeolite. 

6.  Pearly :  like  pearl. 

7.  Silky :  like  silk  ;  it  is  the  result  of  a  fibrous  structure. 
B.  The  DEGREES  OF  INTENSITY  are  : 

1.  Splendent. 

2.  /fining. 

8.  Glistening. 
4.  Glimmering, 

[When  there  is  a  total  absence  of  luster,  a  mineral  is  characterized  as  duU.'\ 

ih)  Color.— Usually  the  color  by  reflected  light  is  given,  sometimes  also  by  transmitted 
light.    The  special  terms  employed  need  no  explanation. 

The  etreak  \&  the  color  of  the  fine  powder  when  scratched  by  the  knife  or,  better,  rubbed 
upon  a  surface  of  unglazed  porcelain.  The  streak  is  of  most  importance  in  the  case  of  minerals 
containing  the  heavy  metals.  It  is  usually  omitted  in  the  description  of  species  when  it  Is 
uncolored. 

Pleoehr(nsm,  or  the  difference  in  color  shown  by  many  crystals  for  light  transmitted  in  dif- 
ferent directions  through  them,  is  a  special  case  of  color-absorption,  but  is  more  oonvenientli 
treated  as  a  special  optical  property,  see  beyond,  p.  xxxvii. 

(e)  Diaphaneity,  or  degree  of  transparency. — Minerals  may  be  transparent,  sulhiransparent 
or  semi-transparent,  translucent,  suhtranslueeni,  opaque. 
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(d)  Special  Optical  PropertiM.— Isotrofic  Crtstals.— Transparent  iBometric  crystals  and 
amorphous  substances  (e.g.,  glass)  are  iiotropie  with  respect  to  light.  They  have  a  single  index 
of  refraction,  represented  by  the  letter  n,  and  further  defined  according  to  the  color,  as  n, orn^, 
etc. 

Crystals  of  all  the  other  systems  are  anuoiropic. 

Optical  Anomalies. — The  term  optical  anomalies  is  applied  to  the  optical  phenomena  exhlb* 
ited  iu  polarized  light,  particularly  by  many  crystals  of  the  isometnc  system,  which  are  so 
far  abnormal  or  anomalous  in  that  they  do  not  conform  to  the  external  crvstallographic  form. 
Here  belongs  the  double  refraction  of  boracite,  of  most  garnet,  also  analcfte,  etc.;  further,  the 
biaxial  character  of  much  beryl,  apophyllite,  etc.  This  is  a  subject  to  which  much  atten- 
tion has  beeu  given  of  late  yeai's,  particularly  since  the  publication  of  the  classical  paper  by 
Mallard  (1876).  Details  in  regard  to  it,  with  references  to  tbe  literature,  will  be. found  under  the 
species  named  and  many  others. 

In  this  connection  it  may  be  noted  that  the  term  pseudospmmetry  (also  pseudMsometric, 
etc.)  is  used,  first  of  crystals  belonging  to  one  system  but  approximating  in  angle  closely  to  one 
of  higher  symmetry  ;  thus  biotite  is  said  to  be  pseudo-rhombohedral.  Also,  second,  to  crystals 
whi(£  gain  an  apparent  symmetry  of  higher  grade  than  that  actually  belonging  to  them  by 
twinning ;  thus  aragonite  is  said  to  be  pseudo-hexagonal  by  twinning. 

Uniaxial  Crtbtals.— Tetragonal  and  hexagonal  crystals  are  uniaxial,  or  have  one  axis  of 
optical  symmetry  in  which  direction  a  ray  of  transmitted  light  suffers  no  double  refraction. 
Tills  optic  axis  coincides  with  the  vertical  crvstallographic  axis  in  the  position  of  the  crystals 
ordinarily  taken  and  here  followed.  Further,  they  have  two  indices  of  refraction ,  that  correspond- 
ing to  the  ordinary  ray  (represented  by  aa)  whose  vibrations  are  transverse  to  the  vertical  axis 
(J.^).  and  that  of  the  extraordinary  ra^  (6)  with  vibrations  parallel  to  this  axia  {[6).  The 
character  of  the  crystal  is  optically  positive  (-f )  or  negative  (— )  according  as  oo  <  e,  or  co>  e. 
The  double  refraction  is  strong  or  weak  according  as  to  whether  the  difference  co  —  e  (or  e  —  oa) 
Is  relatively  lar^e  or  small.  For  example,  it  is  strong  in  calcite,  where  <u  —  6  =  0*172,  but  venr 
weak  in  apophjrllite,  where  e  —  <o  =  0*002.  Crystals  of  these  systems  may  be  dieJircie,  accord- 
ing to  the  kind  and  degree  of  absorption  in  the  two  axial  directions  ±  h  and  |  b,  cf .  tourmaline, 
p.  558. 

Crystals  belonging  to  the  trapezohedral  (tetartohedral)  section  of  the  rhombohedral  division 
of  the  hexagonal  svstem  show  circular  polarization,  and  are  right-  or  left-handed  according  as  they 
rotate  the  plane  ofjpolarization  of  a  ray  of  light  passing  from  the  observer  through  the  crystal  to 
his  right  or  left.  The  amount  of  rotation  for  a  section  of  unit  thickness  (e.g.,  1  mm.)  vanes  with 
the  wave-length  :  cf .  quartz,  p.  186. 

Biaxial  Cbtstals.— Crystals  of  the  orthorhombic,  monoclinic,and  triclinic  svstems  are  biaxial 
and  have  three  axes  of  elasticity,  or  three  directions  at  right  angles  to  each  other,  in  which  tbe 
ela^iticity  of  the  light  ether  has  its  minimum  c,  maximum  a,  and  mean  value  b.  I'bey  have  also 
three  indices  of  refraction  for  a  given  wave-length,  a,  /?,  y,  for  rays  whose  vibrations  are  parallel 
to  the  axes  a,  li,  c,  respectively ;  here  a  <  fi  <  y. 

The  plane  of  the  matest  and  least  axes  of  elasticity  is  the  opiic  axial  plane  (usually  contracted 
Ax.  pl,\  since  it  contains  the  optic  axes  or  the  two  directions  of  no  double  refraction.  The  angles 
between  tbe  optic  axes  are  bisected  bv  the  axes  a  and  t.  The  axis  bisecting  the  acute  angle  Is 
the  aeuie  hiaedrix,  Bx^  or  simply  the  bisectrix,  the  other  is  the  obtuse  bieecirix,  Bxo.  The  crystal 
is  optically  positive   (+)  or  negative  (— )  according  ^^ 

to  whether  Bx^  is  the  axis  of  least  elasticity  (c)  or 
greatest  elasticity  (a).  The  double  refraction  is  strong 
or  weak  according  as  to  whether  the  difference  of  the 
refractive  indices  ^  —  a  is  relatively  large  or  small;  for 
example  it  is  strong  in  epidote  with  x  ~  ^  =  0*055 ;  but 
weak  in  zoisite  with  y  —  a  =  0*006. 

The  angle  of  the  optic  axes  is  designated  (cf .  f .  59) 
as  follows: 

2y  =  real  or  interior  angle  of  the  optic  axes ; 

2E  =  apparent  angle  "    "      "       "    in  air; 

2H  =        ••  •'  "    *•      ••       "    measured 

in  oil  or  some  other  medium  of  high  refractive  power.*  j 

The  distinction  between  tlie  acute  and  obtuse  axial  angle  j 

is  designated  by  2V^.  2Vo,  etc.,  and  the  angles  for  the  j 

different  colora,  usually  red.  yellow,  and  green  or  blue,  Ib' 

are  written  2V«.r.  2Va.y.  2Va.gr.  etc. 

In  Orthorhombie  crystals  the  axes  of  elasticity  coincide  with  the  rrystalloprnphic  axes,  or 
axes  of  symmetry;  accordingly  the  axial  plane  is  parallel  to  one  of  the  piuacoids  (|  a,  |  6,  or  |  e), 

•It  la  often  convenient  to  designate  this  angle  by  2K  when  measured  in  a  solution  of  mercuric 
Iodide  hi  potassium  iodide  (G.  =  8117,  «,  =  1*7176,  Gdt.);  also  by  2G  when  measured  in  ths 
glass  of  tbe  Adams-Schneider  polariscope. 
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and  the  bisectrix  U  normal  to  one  of  these  planes  (Bz  ±  e,  etc.).  Since,  however,  the  refmcttye 
indices  may  vaiy  for  mys  of  ditferent  wave-leugtb,  the  axial  angle  may  be  larger  for  red  than 
for  blue  rays  or  vice  versa,  and  this  dispersion  Is  characterized  as  p  >  «  or  p  <  «. 

lu  Manoelinic  crystals  one  axis  of  elasticity  coincides  with  the  orthodiagonal  axis,  S,  and  the 
others  lie  in  the  plane  of  symmetry  (parallel  to  the  pinacoid  h  (010,  i-%) )  normal  to  it.  Hence  the 
axial  plane  may  be  |  6  or  x  b\  if  the  latter,  its  position  must  be  further  detined  according  to  the 
angle  that  it  makes  either  with  the  normals  to  the  planes  a  or  c,  or  more  conveniently  with  the 
vertical  axis,  b. 

Three  ctises  are  possible: 

1.  Axial  plane  parallel  to  the  plane  of  symmetry  (Ax.  pi.  |  h)-.  the  position  of  the  bisectrices 
is  usually  indicated  by  reference  to  the  vertical  axis,  and  the  angle  formed  is  called  4-  or  — 
according  as  the  bisectrix  (BxJ  falls  in  front  of  or  behind  h  (the  middle  point  in  the  spliere  of 
projection,  f.  68),  that  is,  is  situated  in  the  obtuse  or  acute  axial  angle. 


60. 
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For  example,  gypsum  (f.  60-68)  is  optically  positive,  hence  the  axis  of  elasticity,  c,  Ib  the 
actite  bisectrix,  Bz^.  Further  (f.  62,  68),  the  position  of  Bx.  is  defined  (Des  Cloizeaux)  by  the 
angle,  Bz^  a  ^  =  +  52i^    But  since  the  azial  angle  ft  ot  ac  (001  a  100)  =  80^  42',  it  is  also 

true  that  the  normal  angles  between  c  or  s 
03.  and  the  planes  c,  a  are  as  follows: 


hm 


and 


cc  =  +  48'  12', 
tfC  =  +  87"  80'. 
ca  =  -  46"  48' 
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With  varying  positions  of  the  axes  a  and 
c  (the  bisectrices)  the  axial  planes  for  differ- 
ent colors  nuiy  be  more  or  less  inclined  to 
one  another  in  the  plane  of  symmetry,  and 
this  dispersion  of  the  bisectrices  is  hence 
called  inclined  dispersion. 

2  If  the  axial  plane  and  the  obtuse 
bisectriz  are  normal  to  the  |)laue  of  symme- 
trv  (Ax.  pi.  and  Bx^  j.  6),  then  the  position 
or  the  azial  plane  is  further  defined  by  that 
of  the  acute  bisectrix  in  the  plane  of  sym- 
metry, which  is  written  in  the  form  jusv 
explained  (Bx,  a  ^  =  ±  )•  The  dispersion  Oi 
the  bisectrices  iM)s.<iible  in  this  case  is  called 
horisonial,  in  consequence  of  the  relative 
position  of  the  axial  planes  to  each  other. 

8.  If  the  azial  plane  and  the  acute 
bisectrix  are  normal  to  the  plane  of  sym- 
metry (Ax.  pi.  and  Bx.  l  b)  the  position  of 
the  axial  plane  is  further  defined  bv  that  of 

the  oliinsf  bisectrix  (Bz^)  ±  with  reference  to  the  vertical  axis.    The  dispersion  of  the  bisectrices 

for  different  colors  which  may  be  present  in  this  case  is  called  crossed. 

In  the  Tridinie  System  there  is  no  necessary  relntion  between  the  assumed  crystallographic 
axes  and  the  azes  of  elasticity.  Hence  also  the  dispei-sion  may  be,  for  example,  both  horizonUil 
and  inclined.  Cf.  f.  58,  p.  xxxiH.  of  clmlcnnihite  (see  also  p.  944),  where  S  represents  approxi- 
mately the  position  of  Bx.,  or  in  other  words  is  the  pols  or  nrtrmal  to  the  plane  at  right  angles  to 
the  scute  bisectrix. 
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Ptooohioiflm  and  AbMiptioii.— Biaxial  cmtals,  haTioff  three  axes  of  elasticity,  may  show 
diflereut  degrees  or  kinds  of  absorption  iD  different  directions,  usually 
ssBumed  as  those  of  the  axes  of  elasticity.  The  degree  of  absorption  is 
designated  as  a  >  li  >  t,  etc.  ("urther,  according  to  the  kind  of  selective 
absorption,  the  crystal  may  be  dichroic  or  trichroic  (or  better,  in  geuerul, 
pleochroic),  in  which  cases  the  colors  corresponding  to  the  vibrations 
panllel  to  the  axes  of  elasticity  are  usually  given  (cf.  f.  64).  It  has 
been  shown,  however,  that  the  axes  of  absorption  do  not  necessarily 
coincide  with  the  axes  of  elasticity  (cf.  epidote,  p.  618). 

The  optical  characters  of  mineral  species  are  given  very  fully  in  the 
Minemlogy  (vol.  1,  1868,  and  2.  part  I,  1874)  and  in  certain  prominent 
memoirs  of  Des  Cloizeaux  (see  Bibliography);  the  results  of  eturlier  inves- 
tigations are  also  riven  by  Grailich.  Lang.  Scbrauf,  and  others;  further, 
iioer  by  Rosenbuscb  (Mlkr.  Phys.),  L6vy-Lacroix  (Min.  Roches),  etc. 
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D.  OHARAOTBBS  RBLATINa  TO  BEAT. 

Here  belong:  the  fusibility,  defined,  however,  under  the  pyrognostic  characters  (p.  xl) ;  the 
thermal  conductivity,  and  the  position  of  the  thermic  axes  (also  the  effect  of  heat  in  changing  the 
crystallographic  and  optical  constants);  further,  the  specific  heat. 

These  subjects  are  briefly  treated  under  the  different  species,  and  references  to  many  important 
memoirs  are  given.  Recent  determinations  of  the  specific  heat  have  been  made  by  Joly  (Proc. 
Roy.  Soc..  41,  250.  1887),  also  by  Oberg,  Ofv.  Ak.  Stockh.,  42,  Ko.  8,  48, 1885. 

B.  OHABAOTBBS  BBLATIira  TO  MAQirBTXSM  AVD  SLS0TRI0XT7. 

A  few  minerals  are  strongly  magnetic  and  sometimes  show  polarity,  e.g.,  magnetite, 
pyrrhotite,  iron-platinum.  Many  species  are  diamagnetic,  and  the  diamagnetlc  constant,  also  the 
magnetic  rotatory  power,  have  been  determined  in  a  few  cases,  e.g.,  calclte. 

The  electrical  properties  include  (1)  the  power  of  becoming  strongly  electrified  by  friction, 
e.g.,  amber,  p.  1002;  (2)  pyroelectricity,  or  the  state  of  electric  potential  (-f-sud  — )  developed  in 
crystallographically  disamilar  parts  of  a  crystal  (non-conductor)  by  change  of  temperature, 
also  by  pressure  (piezo-electricity),  or  by  direct  radiation  (actino-efectricity),  cf.  tourmaline, 
p.  553.  calamine,  p.  547,  quartz,  p.  186.  Also  (8)  thermo-electricity,  or  the  electromotive  force 
established  in  some  metallic  minerals  when  they  form  an  electric  circuit  with  another  conductor 
and  one  point  of  Junction  is  changed  in  temperature,  cf.  pyrite,  p.  85.  Further,  the  electrical 
conductivity  or  resistance  to  the  passage  of  an  electrical  current,  and  other  points. 

For  the  most  part,  these  charactera  coming  under  the  heads  of  Heat,  Electricity,  Maenetlsm 
are  so  far  special  that  they  are  treated  very  briefly— if  at  all — in  this  work  under  the  individual 
species;  references  are  given,  however,  to  many  important  papers.  Further,  the  student  is 
referred  to  the  works  on  Physical  Mineralogy  by  Groth,  Mallard,  Liebisch,  already  mentioned* 
Special  investigations  in  pyn>electricity  have  been  made  by  Hankel  (Abh.  Sficlis.  Ges.  Wiss., 
al^o,  Wied.  Ann.)  and  by  others.  A  recent  paper  on  thermo-electricity  is  given  by  BftckstrOm, 
Ofy.  Ak.  Btorkh.,  46.  553,  1888;  also  one  on  the  production  of  electrical  potential  by  the  action 
of  light  by  Elster  and  Geitel  in  Wied.  Ann.,  44,  722,  1891. 
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Ohemical  Oompodtion  (Oomp.)  and  General  Scheme  of  Classification.— The  classification 
adopted  in  this  work,  as  in  the  preceding  edition,  follows,  first  the  chemical  composition,  and 
second  crystallo^phic  and  other  physical  characters  which  indicate  more  or  less  clearly  the 
relations  of  individual  species. 

The  general  outline  of  the  chief  chemical  divisions  is  ^iven  on  p.  1.  As  seen  there,  the 
elements  are  placed  first;  then  compounds  in  which  the  acidic  part  is  taken  by  sulphur  and  the 
allied  elements,  selenium,  tellurium,  also  by  arsenic,  antimony,  bismuth;  these  include  in  part 
simple  Sulphides.  Selenides,  etc..  and  after  them,  the  Sulpho-salts.  Next  come  the  Haloids,  or 
compounds  of  the  inetals  with  chlorine,  bromine,  iodine,  fluorine;  after  these  follow  the  oxygen 
compounds;  first  the  Oxides  and  then  the  various  Oxygen-salts;  finally  the  Salts  of  Organio 
Acids  and  Hydrocarbon  compounds. 

Amon^  the  Oxygen -salts,  the  Carbonates  are  placed  first  (thus  dcvir.ting  from  the  order  in 
the  last  edition),  and  after  them  the  Silicates  and  Titnnates,  which  last  are  closely  connected  with 
the  Niobates  and  Tantalates.  Then  follow  the  Phosphates,  Ai'senntes,  etc.  After  (hem  are 
placed  the  Borates,  and  next  the  Uranates  (the  latter  might  properly  be  placed  after  the 
Tungstates):  then  come  the  large  class  of  Sulphates  with  the  allied  Chromates  and  Tellurates, 
and  finally  the  less  closely  related  Tungstates  and  Molybdates. 

In  order  to  understand  the  relations  of  these  chief  classes,  as  still  more  their  further  sub 
division,  down  finally  to  the  many  if&morphaus  groups — groups  of  species  having  analogous 
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oompoflHiou  and  closely  fltmiiar  furm->fhe  fiitidamental  relations  and  grouping  of  the  elements 
must  be  understood,  especially  as  developed  of  recent  years  and  sliowu  in  the  so^nlled 
Periodic  Law. 

.  -.  Although  the  subject  can  be  onl^  briefly  touched  upon,  it  will  be  useful  to  give  here  the 
general  distributiun  of  the  elements  into  Groups  and  Series,  as  presented  in  the  Principles  of 
Chemistry  (Engl.  £d.,  1891)  of  D.  Mendeleeff,  to  "whom  is  due  more  than  any  one  else  the 
development  of  the  Periodic  Law.  ^  A  few  remarks' are  added  on  the  grouping  of  the  elements 
as  illustrated  by  mineral  compounds;  artificial  compounds  show  these  relations  still  more  fully 
and  clearly.  For  the  thorough  explanation  of  this  subject,  more  particularly  as  regards  the 
periodic  or  progressive  relation  between  the  atomic  weights  and  various  properties  of  the 
elements,  the  reader  is  referred  to  the  work  above  mentioned  or  to  one  of  the  many  other  excellent 
modern  text-books  of  chemistry. 
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The  relations  of  some  of  the  elements  of  the  first  group  are  exhibited  by  the  isomorphism  of 
NaCl.  KCl,  AgCl  (p.  152);  or  again  of  LiMnPO^  and  NaMnPO*.  etc.  (p.  756).  In  the  second 
group,  reference  may  be  made  to  the  isomorphism  of  the  carbonates  (p.  261)  and  sulpliutes 
m.  894)  of  calcium,  barium  and  strontium;  while  among  the  sulphides,  ZuS,  CdS.  and  HfS  are 
doubly  related  (pp.  59,  66).  In  the  third  group,  we  find  boron  and  aluminium  often  replacing 
one  another  among  silicates.  In  the  fourth  group,  the  relations  of  silicon  and  titanium  are  shown 
in  the  many  titano-silicates,  while  the  compounds  TiO*.  SnOs,  PbOs  (and  MnO*),  also  ZrSiOi 
and  ThSiOi.  have  closely  similar  form  (pp.  233.  284).  In  the  fifth  group,  many  compounds  of 
arsenic,  antimony,  and  bismuth  are  isomorphous  among  metallic  compounds,  while  the  rehitious 
of  phosphorus,  vanadium,  arsenic,  also  antimony,  are  shown  amon^  the  phosphates,  vanadates, 
arsenates,  and  antimouates;  agtiin  note  the  mutual  relations  of  the  niobatesand  tantalates  (p.  725), 

In  the  sixth  group,  the  strongly  acidic  elements,  sulphur,  selenium,  tellurium,  are  all  closely 
related,  as  seen  in  many  sulphides,  selenides,  tellurides;  further,  the  relations  of  sulphur  and 
chromium,  and  similarly  both  of  these  to  molybdenum  and  tungsten,  are  shown  among  many 
artificial  sulphates,  chromates,  also  molybdates  and  tungstates. 

In  the  seventh  group  the  relations  of  the  halogens  are  too  well  understood  to  need  special 
remark.  In  the  eighth  group,  we  have  Fe,  Co,  Ni  alloyed  in  meteoric  iron,  and  their  phosphates 
and  sulphates  (pp.  928,  929)  are  in  several  cases  closely  isomorphous;  further,  the  rel.-iiion 
of  the  irou  series  to  that  of  the  platinum  series  is  exhibited  in  the  isomorphism  of  FeS«,  FeAsS, 
FeAsa.  NiAsa,  etc.,  with  PtAss  and  probably  RuSs  (p.  98). 

Formulas. — The  fact  that  the  formula  of  a  species  is  always  fiven  in  two  places,  first 
in  the  tabular  classification  of  each  group,  and,  second,  under  the  description  of  the  si)eciesiiself, 
affords  an  opportunity  to  vary  the  form  in  which  it  is  stated.    Thus  malachite  (pp.  298,  294),  a 
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biudc  capiic  carbonate,  bas  strictly  tbe  formula  Cus(OH)sCOa,  wbich  iDdicates  tbat  tbe  affinities 
of  one  atom  of  copper  are  satisfied  by  tbe  double  bjrdrozvl  group  2(0H),  and  tlie  otber  by  tbe 
group  COa.  It  is,  bowever,  often  convenient  to  think  of  this  as  if  it  were  made  up  of  cupric 
carbonate  and  cupnc  bydiate  and  accordingly  the  formula  (p.  295)  is  also  written  CuCOs.Cu(OU)s. 
To  tbe  latter  is  added  tbe  formula  after  tbe  old  dualistic  system,  2CuO.COi.HsO,  and  in  general 
tbe  composition  of  most  species  is  given  in  this  form.  It  is  interesting  to  note  tbat  tbe  last 
method,  generally  discarded  when  the  atomic  theory  was  adopted,  bas  come  back  again,  since 
in  the  case  of  complex  compounds  it  presents  the  composition  most  clearly  before  the  mind.  It 
is  to  be  noted,  however,  tbat  tbe  period  used  in  both  tbe  above  cases  (some  authors  employ  a 
comma)  is  merely  a  conventional  sign  and  does  not  indicate  tbat  the  different  molecular  groups 
separated  by  it  are  re^rded  as  present  in  tbe  substance  in  that  form.  When  it  is  intended  to 
express  this,  a  plua  sign  (-f )  is  employed,  as  NaCOi  -|-  IOH3O,  or  sodium  carbonate  with  ten 
molecules  of  water  of  crystallization. 

The  formulas  given  are  in  general  the  simple  empirical  formulas,  written,  where  possible  in 
brief  form,  so  as  to  suggest  the  actual  nature  of  tbe  compound.  Thus  (CaF)Ca4(P04)s  means  a 
lalt  of  orthophospbonc  acid  IXHsPO^)  in  which  tbe  9  hydrogen  atoms  are  replaced  by  the  4 
calcium  atoms  with  also  the  univalent  group  CaF. 

Tbat  the  formula  of  a  mineral  does  not  uecessarily  express  the  structure  of  the  molecule  la 
too  obvious  to  need  explanation;  not  only  is  the  atomic  grouping  often  uncertain,  but,  as  has 
been  repeatedly  remarked,  the  composition  of  tbe  actual  molecule,  for  exam^e,  of  corundum  is 
doubtless  expressed  by  nAUOa,  where  the  factor  n  is  as  yet  undetermined.  The  first  office  of  a 
mineralogical  formula,  however,  is  to  present  to  the  mind  as  clearly  as  possible  the  compc^tion 
of  the  species,  and  if  m  ith  that  an  indication  can  be  given  of  the  molecular  structure,  that  is  a 
decided  gain,  but  complex  structural  or  rational  formulas  are  in  a  work  like  the  present  entirely 
out  of  place. 

But  not  only  is  the  actual  molecular  structure  of  mineral  species  in  most  cases  doubtful,  but 
even  the  simple  empirical  composition  of  mauy  species,  often  common  ones,  is  still  unsettled. 
This  is  particularly  true  among  the  more  complex  silicates.  Analysis  bas  shown  in  many  such 
cases  that  no  single  formula  can  express  tbe  composition,  but  that  a  varying  basic  or  acidic 
character  may  belong  to  tbe  same  species.  In  such  cases  recourse  is  often  had  to  the  theory  of 
isomorphous  mixtures  which  has  thrown  so  much  light  upon  tbe  Feldspar  Group  (p.  814  et  seg.), 
but  the  extreme  or  end  compounds  assumed  are  often  hypothetical,  and  the  correctness  of  the 
views  which  have  been  proposed  needs  confirmation.  Clarke  has  shown  that  the  variation  in 
composition  within  tbe  limits  of  a  aiugle  species  may  be  often  explained  in  such  cases  by 
regarding  the  different  forms  as  derivatives  of  a  normal  salt  in  which  various  atoms  or 
molecular  groups  mny  enter.  Tbe  theory  thus  advanced,  supported  by  the  experimental  data 
which  tbe  same  author  is  accumulating,  promises  to  bring  useful  results. 

The  oxygen  ratio,  in  tbe  case  of  tbe  silicates,  is  the  ratio  of  tbe  oxygen  atoms  belonging  to 
tbe  different  groups  of  basic  metals  and  to  tbe  acidic  silicon,  as  seen  clearly  if  the  formula  ia 
written  in  tbe  dualistic  form.  Thus  for  garnet,  whose  formula  is  CaaAUSisOia  or  SCaO.AlsOt. 
SSiOs,  the  oxygen  ratio  for  Ca :  AU  :  Sfis  8:8:6  =  1:1:2;  tbat  is,  for  bases  to  silicon  1 :  L 
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This  ratio  is  the  same  as  tbe  quantivalent  ratio,  wbich  for  garnet,  Ha[H«]8isOia,  is : 

8XII:VI:8XIV  =  6:6:12  =  1:1:2. 

Although  not  strictly  in  accord  with  modern  chemical  principles,  the  oxygen  ratio  Is 
often  a  useful  way  of  expressing  tbe  general  nature  of  a  complex  compound. 

The  following  atomic  weights  have  been  accepted,  and  from  them  tbe  theoretical  composition 
of  each  species  has  been  calculated ; 


Aluminium 

Antimony  {BtOnum) 

Arsenic 

Bfiriura 

Beryllium 

Bismuth 

Boron 

Bromine 

Cadmium 

Cssium 

Calcium 

Carbon 

Cerium 

Chlorine 

Cbromiam 

Cobalt 

Colnmbluro,  see  Niobium 

Copper  {Cuprum) 


83rmbol. 

At.  Weight 

Al 

27 

8b 

120 

As 

74-9 

6a 

137 

Be  (or 

Gl)    9-1 

Bi 

207-5 

B 

10-9 

Br 

79-8 

Cd 

lU-7 

Cs 

132.8 

Ca 

89  9 

C 

12 

Ce 

141 

CI 

85-4 

Cr 

525 

Co 

68-7 

Cu 


68-2 


Symbol. 

At.  Weight 

Didvmium 
Erbium 

Di 

142 

Er 

106 

Fluorine 

F 

191 

Gallium 

Ga 

609 

Germanium 

Ge 

78-8 

Glucinum,  see  BerjfUiwn 

Gold  (Aurum) 

Au 

196-7 

Hydrogen 

H 

1 

Indium 

In 

118-4 

Iodine 

1 

126-5 

Iridium 

Ir 

192-5 

Iron  (Ferrum) 

Fe 

55-9 

Lanthanum 

Ia 

188 

Lead  {Plumbum) 

Pb 

206  4 

Lithium 

Li 

7 

Magnesium 

Mg 

24 

Manganese 

Mn 

54-8 

Mercury  {Hydrargyrum) 

l^g 

1998 
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Symbol. 

At.  Weight. 

Molybdenam 

Mo 

96 

Mickel 

Ni 

58-6 

Niobium 

Nb 

937 

Nitrogen 

N 

14 

Osmium 

Os 

191 

Oxygeu 

0 

16 

Piilladium 

Pd 

106-2 

Phosphorus 

P 

81 

Platinum 

Pt 

194*8 

Potassium  {Kalium) 

E 

39 

Rhodium 

Rh 

1041 

Rubidium 

Rb 

85-2 

Ruthenium 

Ru 

108-6 

Scandium 

Sc 

44 

Selenium 

8e 

78-9 

Silicon 

Si 

28 

Silver  (Argentutn) 

Ag 

107-7 

Symbol. 

At.  Weight 

Sodium  {Natrium) 

Na 

28 

Strontium 

Sr 

87-3 

Sulphur 

S 

82 

Taniiilum 

Ta 

182 

Telluriuui 

Te 

125 

Thallium 

Tl 

208-7 

Thorium 

Th 

282 

Tin  {^Stannum) 

Sn 

1174 

Titanium 

Ti 

48 

Tungsten  {Wo{framium) 

W 

188-6 

Unmium 

U 

240 

Vanadium 

V 

611 

Ytterbium 

Yt 

172  6 

Yttrium 

Y 

89 

Zinc 

Zn 

651 

Zirconium 

Zr 

90-4 

For  a  minute  discussion  of  the  many  analyses  and  other  points  involved  in  Chemical  Min- 
eralogy, reference  Is  .made  to  the  Mineralchemie  of  Rammelsberg,  also  to  the  works  of  Doelter 
and  Roth,  whose  titles  are  given  in  the  Bibliography  following.  On  the  views  of  Tschermak  in 
case  of  complex  species  and  groups  of  species,  see  the  Feldspars  (p.  825),  Scai)olite8  (p.  466), 
Micas  (p.  612),  Chlorites  (p.  648);  for  i*eferences  to  the  work  of  Clarke  and  his  memoirs,  see 
pp.  811,  612,  648  et  seq.  Hunt's  recent  volumes,  noted  in  the  Bibliography,  contain  his  views  on 
the  subject  of  mineral  classification,  especially  as  based  upon  what  he  calls  the  coefficient  of 
oondensation. 

P3rrognoBtic8  (P3rr.).— The  Blowpipe  Characters,  or  pyroffnoBticB,  include,  first,  the  fusibility^ 
in  which  the  followiue  scale  (von  Kobell,  cf.  p.  1084)  is  employed: 

I,  Stibuite.  2,  I^atrolite.  8,  Almonditc  gurnet.  4,  Green  actinolite.  6,  Orthoclase. 
6,  Brouzlte. 

Further,  they  include  the  behavior  of  the  mineral  as  to  flame  coloration,  on  charcoal,  in  the 
open  and  closed  tuljes  (tube  closed  at  one  end),  etc.  Here  B.B.  means  before  the  blowpipe; 
O.F.  is  the  oxidizing  flame  or  that  which  tends  to  give  oxygen  to  the  mineral  being  heated; 
R.F.  is  the  reducing  flame  which  tends  to  rob  it  of  oxygeu.  It  is  to  be  noted  that  the  use  of  the 
blowpipe  is  for  the  most  part  an  easy  method  of  qualitative  chemical  analysis. 

With  the  proper  blowpipe  characters  are  given  also  the  degree  of  solubility,  behavior  with 
acids,  etc.  On  blowpipe  analysis,  see  further  Brush,  Determ.  Min.  (1876),  also  the  excellent 
works  by  Plattner,  Cornwall,  and  others  (Bibliogniphy). 

Alteration  (Alt.).— Under  this  head  is  given  brief  mention  of  the  changes  to  which  the 
prominent  species  are  liable,  and  frequently  analyses  of  the  products  of  alteration.  With  this  if 
often  added  a  statement  as  to  the  species  from  whose  alteration  it  may  result  and  after  which  it 
may  accordingly  occur  as  a  pseudomorph. 

For  fuller  information  on  this  heaa  the  works  of  Blum  and  Roth  should  be  consulted. 

Artificial  Oompounda  (Art.). — ^This  head  states  some  of  the  results  as  to  the  formation  of 
chemical  compounds  occurring  as  minerals  either  in  the  laboratory  or  by  the  furnace.  Thif 
subject  which  has  been  largely  developed  of  recent  years,  especially  by  the  French  chemists,  if 
fully  discussed  in  the  works  of  Fouque-Levy,  Bourgeois,  and  Meunier;  also  earlier,  Fuchf 
and  others  (see  Bibliography). 


IV.    NOMBNOLATX7RS.* 

1.  The  termination  Us9  or  iiU  (the  original  of  ite)  was  used,  according  to  system,  among  th» 
Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it  bein^  one  of  the  regular 
Greek  suffixes.  It  was  added  (as  ite  in  these  recent  times)  to  the  word  signifying  a  quality^  eoi^ 
Btiiuent,  iise,  or  locality  of  the  stone. 

Some  of  the  examples  are  :  HmmaUies.  from  the  red  color  of  the  powder:  Chloritis.  from  the 
green  color;  St&iUtes,  from  the  greasy  feel;  Dendritia,  from  a  resemblance  to  a  tree  or  biiinch: 
Alahastritis,  for  the  stone  out  of  which  a  vase  called  »n  alabastron  was  made;  BtunniUs,  from 
the  word  for  touchstone;  Siderites,  from  the  word  for  iron;  Argyi'iti$,  from  the  Greek  for  silver; 
Syeniiig.  from  the  locality,  Syene  in  Egypt;  Memphitis  for  a  nmrble  from  Memphis  in  Egypt. 

2.  The  only  modern  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 
Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mineralogy.    The 

*  Reproduced  almost  entire,  and  without  much  change,  from  the  6th  Edition;  the  prindph-fl 
stated  are  followed  (but  not  quite  rigidly)  in  this  edition,  'llie  fact  that  Prehniie  probably 
antedated  Torberiiite  (cf.  6th  Ed.,  p.  xxix)  has  been  pointed  out  to  the  author  of  the  present 
edition  by  Prof.  A.  H.  Chester  of  Rutgew  College  (Feb.  1892). 
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earliest  example  was  probably  Prehnite  (before  called  chrysolite),  named  after  Col.  PrcliD;  this 
Diimc,  accorcliug  to  Werner's  statement  (Bergm.  J.,  1,  107.  1890),  whs  given  in  1783.  About  the 
same  time  he  imined  Torbemite,  after  Torbern  Bergmann,  and  Witherite  after  Dr.  Withering 
(ibid..  1,  108.  1790).  The  exact  date  of  the  former  name  does  not  appear;  the  first  mention 
found  is  that  by  Eai-sten  in  1793  (by  him  written  Torberite),  who  states  that  Werner  substituted 
ChiUoUte  for  it;  accepting  this  it  must  be  at  least  earlier  than  1788  (cf.  ibid.,  2,  503,  1788).  In 
1789,  Sage  protested  (J.  rhys.,  34,  p.  446)  against  the  name  Prehnitc  and  the  use  of  personal 
names  in  genenvl  as  trivial.  In  1790,  £8tuer,  a  mineralogist  of  Vienna,  issued  a  pamphlet  agiiinst 
the  Werner  school,  with  the  title  "  FreymQthige  Gedanken  tlber  Herrn  Inspector  Werner's  Ver- 
besserungen  in  der  Mineralogie,"  etc.  (64  pp.  16mo,  1790),  in  whicli  he  makes  lieht  of  Werner's 
labors  in  the  science,  and  under  the  head  of  PrehnUe  ridiculed  this  method  of  creiitmg  a  paternity, 
and  providing  the  childless  with  children  to  hnnd  down  their  names  to  posterity  (p.  25).  Such 
names  were,  however,  loo  easily  made,  too  pleasant,  as  a  geneml  thing,  to  give  and  receive,  and 
withal  too  free  from  real  objection,  to  be  thus  stopped  off,  und  they  have  smce  become  numer- 
ous, even  Vienna  contributing  her  full  share  toward  their  multiplication. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  Werner, 
when  it  was  proved  that  hts  chalcolite  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
trtie  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  Uranglimmer 
(Uranium  mica);  and  Karsten,  in  his  i-eply  to  Abbe  Estner  (Berlin.  1793,  80  pp.  12mo),  makea 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  as  the  latter  could  never  turn  out  erroneous  in  signiiicatiou. 

Werner,  in  an  article  written  in  defense  of  his  introduction  of  this  class  of  names  (Bergm.  J., 
1,  106,  1790).  mentions  the  case  of  Obsidian  (more  properly  Obsian)  as  a  precedent  from  JPliuy, 
Obsian  being,  as  Plinv  states,  the  reputed  discoverer  ox  the  substance  In  Ethiopia.  But  this  i» 
not  strictly  an  example.  For  Pliny  uses  Obtian  not  as  a  substantive,  but  as  an  adjective;  the 
mineral  was  not  Obsian,  but  Obsian  glass  or  Obsian  stone;  vitinim  obsianum,  lapis  obsianus,  and 
cbsiana  [vilral.  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termiiiatiou  iteto 
Obsian  would,  according  to  mineralogical  methcm,  make  a  name  equivalent  to  Pliny's  lapis 
sdsianus.  Names  of  persons  ending  in  an  (as  Octavian,  Tertullian)  were  common  among  the 
Romans;  and  this  is  so  far  i*eason  for  avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

8.  The  ancient  origin  of  this  termination  its,  its  adoption  for  most  of  the  names  in  modern 
mineralogy,  its  distinctive  character  and  convenient  appficatioh,  make  it  evidently  the  true  basis . 
for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under  system;  that 
is.  it  should  be  made  charactei-istic  of  a  particular  natural  group  of  species,  and  l)e  invariably 
emploved  for  the  names  in  that  gi'oup;  and  its  use  should  not  be  a  matter  of  choice  or  fancy 
with  describers  of  species. 

As  a  matter  of  fact,  several  other  terminations  are  in  use,  but  wholly  without  reference  to 
any  such  system.  The  most  common  of  them  is  ine;  but  it  has  not  been  employed  for  any 
particular  division  of  minemls,  und  it  could  not  now  be  so  restricted;  it  belongs  by  adoption 
and  long  usage  to  chemistry,  and  should  be  left  to  that  science. 

5.  In  order  then  that  the  acquired  un)formity  may  be  attained,  changes  should  be  made  in 
existing  names,  when  it  can  be  done  without  great  inconvenience 

Names  like  Quarts,  Oamei,  Oypsum,  Realgar,  Orpiment,  with  the  names  of  the  metals  and 
gems,  which  are  part  of  general  literature,  must  remain  unaltered.  Mica  and  Feldspar,  equally 
old  with  Quartz,  have  become  the  names  of  groups  of  minerals,  and  ai-e  no  longer  applied  to 
particular  species.  Fluor  was  written  fluorite  last  century  by  Napione.  Blemie,  although  one 
of  the  number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  ^nveii  place 
with  some  mineralogists  to  Sphalerite,  a  name  proposed  by  Haidinger  (because  blende  was 
applied  also  to  other  species)  in  1845,  and  signifying  deception,  like  Blende.  Galena  was  written 
Qalenite  by  von  Kobell  some  years  since.  Orthoclase,  Loxoclase,  Oligoclase  might  be  rightly 
lengthened  to  Orthoclasite,  etc.  But  the  termination  class  (from  the  Greek  for  fracture)  is  peculiar 
to  names  of  minerals,  and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the 
Feldspar  group.    Many  other  examples  will  be  found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  mineruls  was  taking  &liai>e,  and 
progress  in  chemistry  was  helping  it  foiward,  there  was  an  effort  on  one  side  to  inirodiice,  under 
the  influence  of  Linnaeus,  the  double  names  of  Botany  and  Zoology;  and  ou  the  other,  under  the 
influence  of  Cronsledt  and  Bergmunu,  names  expressive  of  chemical  composiiiou,  as  far  as  it  was 
ascertained;  and  the  two  methods  have  their  advocates  even  now.  But,  at  the  same  time,  the 
necessity  of  single  names  was  recognized  by  most  of  the  early  mineraloprists;  and  in  the  spirit 
of  the  system  which  had  made  its  appearance  among  the  Greeks  and  Romans  out  of  the  geuim 
of  the  Greek  language,  they  almost  uniformly  adopted  for  the  new  names  the  terniinntiou  ite. 

Thus  we  have  from  Werner  the  names  Torberite,  Chalcolite,  Gmphite,  Prehnite,  Witherite, 
Boractte,  Augite.  Pistacite,  Pinite,  Arugouite,  Apatite,  Leucite,  Cyanite  (Kyanite);  and  from 
other  sources  in  the  same  century.  Zeolite,  Actinolite,  Tremolite,  Coccolite,  Arendalit«,  Baikalile, 
Melanite.  Staurolite,  LepidoHte,  Cryolite,  Chiastolite.  Collyrite.  Agalmatolite.  Sonimite,  Moroxite, 
Pbarmacolite,  Strontianite,  Delphinite,  Titanite,  Ceylanite,  Gadolinite,  Rubellite,  balite,  Wcr 
oerite.  Scapolite,  Mellite,  etc. 
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The  termination  ine  was  also  adopted  for  a  few  names,  as  Tourmaline,  Olivine,  Mascagnine, 
Serpentine;  and  an  in  Vesuvian;  but  tiie  great  bulk  of  ibe  names  were  systematically  termi- 
nated MX  ite. 

With  the  opening  of  the  present  century  (in  1801),  HaQy  came  forward  with  his  great  work 
on  Crystallography,  and  in  it  be  brougbt  out  a  variety  of  new  names  that  defy  all  system,  having 
nothing  of  tbe  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Forgetting  that  the 
unity  of  law  which  he  hud  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave  to 
his  names  the  following  terminations : 

ane,  in  Cymophane;  om,  in  Euclase,  Idocrase,  Anatase,  Dioptase;  ctsie,  in  Pleonaste;  age,  in 
Diallage;  ene,  in  Disthene,  Sphene;  gene^  in  Amphigene;  ide,  in  Staurotide;  ims,  in  Analcime; 
oU,  in  Amphlbole;  ame,  in  Aplome,  Harmotome;  om,  in  Orthose;  ote,  in  Actiuote,  Epidote;  pre, 
in  Dipyre;  yp^.  In  Mesotype.  And  the  true  mineralogical  termination  iU  he  admitted  only  in 
the  few  following  :  Axinite,  Meionite,  Pvcnite,  Stilbite,  Grammatite. 

HaQy  had  commanded  so  great  ana  so  general  admiration  by  his  brilliant  discoveries  in 
crystallography,  and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  science,  that 
his  names  with  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  the 
limits  of  France,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some 
of  Werner's  names  were  among  the  rejected;  and  a  break  was  thus  occasioned  between  Qerman 
and  French  mineralogy,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  ntbatUutea  among  Hatly's  names  in  the  1st  Edition  of  his  Crystallography  (1801)  are  the 
following : 

Amphlbole,  for  Bbmblende  of  last  century  and  earlier. 

Orthose,  for  Feldspar. 

Pyroxene,  for  AugUe  of  Werner,  and  Voleanite  of  Delam6therie.  [Delam6therie  was  a  con- 
temporary of  Hatty  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez's  Manuel  du  Minera- 
logiete  (after  Bergmann's  Sciagraphia);  in  1797,  of  an  ambitious  speculative  work  entitled  Theorie  de 
la  Terre,  the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mineralogy;  in  1811,  1813,  of 
Lemons  de  Mineralogie,  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de 
Phyeique.  He  gave  offense  to  HafW  by  some  of  his  early  publications.  Hafly's  mineral 
Euclase  is  described  in  full  by  Delamethene  in  the  Journal  de  Phyeique  for  1792  (some  years  in 
advance  of  Hatly's  description  of  it),  without  crediting  the  name  or  anything  else  to  Hafly;  but 
Ave  years  later,  in  his  Theorie  de  la  Terre,  he  inserts  the  species  with  full  cr^t  to  Hafly.] 

Cymophane,  for  Chryeoberyl  of  Werner. 

Idocrase,  for  Veeuman  of  Werner. 

Pleonaste,  for  CeylanUe  of  Delam^therie. 

Disthene,  for  Oyanite  of  Werner. 

Anatase,  for  Oetahedrite  of  de  Saussure,  and  Oieanite  of  Delam^therie. 

Sphene.  for  TUanUe  of  Klaprotb. 

^pheline,  for  Sommite  of  Delam^therie. 

Triphane,  for  Bpodumene  of  d'Andrada. 

Ampliigene,  for  Leueite  of  Werner. 

Actinote,  for  AetiiwlUe  of  Klrwan,  and  ZiUerthUe  of  Delam6therie. 

Epidote,  for  Thallite  of  Delam^tberie,  DelphinUe  of  de  Saussure,  and  ArendalUe  of^Earsten. 

Axinite,  for  Yanolite  of  Delametberie. 

Harmotome,  for  Andreoliie  of  Delametberie. 

Grammatite,  for  Tremolite  of  Piui. 

Staurotide.  for  StauroliU  of  Delametberie,  and  Orenaiite  of  de  Saussure. 

And,  later,  Paranthine,  for  Scapolite  of  d'Andrada,  and  Bapidolite  of  Abildesard. 

Part  of  the  changes  were  made  with  good  reason;  but  otbers  were  wholly  unnecessary. 
Hatty  was  opposed  to  names  from  localities,  and  hence  several  of  the  displacements.  He 
objected  also  to  names  based  on  variable  characters,  and  characters  not  confined  to  the  species. 
Moreover,  as  his  pupil,  Lucas,  observes  (iu  giving  reasons  for  rejecting  tbe  name  Scapolite  and 
substituting  Paranthine),  **  le  vice  du  mot  Ute,  qui  s'appllque  A  loutes  les  pierres,  ne  pouvoient 
plus  convenir  H  cette  substance  du  moment  oil  elle  seroit  recouuue  pour  uu  esp^ce."  Hatty's 
own  names  are  remnrkuble,  in  generHl,  for  their  indefiniteness  of  siguitlcntiou,  which  makes 
them  etymologiciilly  nearly  as  good  for  one  mineral  as  another,  and  very  bad  for  almost  none; 
a9,  ft)r  example,  Diallage,  which  is  from  the  Greek  for  difference;  Analcime,  from  v)eakne$s  in 
Greek;  OrUioee,  from  straight  iu  Greek;  Epidote,  from  increase  in  Greek;  Anataee,  from  erection 
iu  Greek,  iiiierpreied  by  him  as  eauivlilent  to  UngUi;  Idocrase,  from  to  see  a  mixture  in  Greek,  etc. 
His  name  Pyroxene,  which  he  defines  Mie  ou  etrnnger  dans  le  domaine  du  feu,  is  an  unfortunate 
exception,  as  often  remarked,  the  iiiineml  being  the  most  common  and  universal  constituent  of 
igneous  rocks. 

Beudant  succeeded  Hatty,  aod  had  the  siime  want  of  system  in  his  ideas  of  nomenclature.  Find- 
ing occasion  to  name  various  mineral  species  which  till  then  had  only  chemical  names,  he  adopted 
HaQy's  metliod  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termination  ese, 
in  Apherese.  Aphanese,  Neoctese,  Acerdese,  Mimetese;  ise,  in  Leberkise,  Sperkise,  Harkise(only 
German  words  Gallicized).  Mehiconise,  Zinconisc,  Crocoise.  Stibiconise.  Uraconise;  ose,  in  Argy- 
rose,  Argyry  thruse,  Psaturose,  Aphthalose,  Rhodalose,  Siderose,  Elasmose,  Exunthalose,  Cyanose, 
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Heliuoee,  Disomofle;  dM,  in  Neoptase,  Dificmse;  ime,  iu  Ypoleime;  eU,  lu  Exitele;  while  nameB 
eudiDg  in  ine  are  greatly  multiplied. 

iu  Geruianj,  the  tendeucy  lia»  always  been  to  uniformity  through  the  adoption  of  the  termi- 
nation Ue,  Hieilhaiipi  hau  Ueen  sumewhut  lawless,  giving  the  scieuce  his  Piiuiau,  Aluuiian, 
hardiuian,  Asbolau,  eic. ;  his  Uubtor  and  Pollux;  Glaucodot,  Homichlin,  Orthoclase,  Xanthocou, 
etc. ;  ttiill,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidiuger's  many 
names  are  always  right  and  good. 

6.  In  forming  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  the  genitive 
form  after  dropping  the  vowel  or  vowels  of  the  lust  syllable,  and  any  following  letters.  Thus, 
ue'Aas  makes  fiiA.ayo^  {mektna$)  in  the  genitive,  and  gives  the  name  mela/nite.  The  Greek 
^nguage  is  the  most  approved  source  of  names. 

7.  In  compounding  Greek  words  the  same  elision  of  the  Greek  genitive  is  made  for  the  first 
word  in  the  compound,  provided  the  second  word  begins  with  a  vowel;  if  not,  the  letter  o  is 
inserted.  Thus,  from  nvp,  genitive  nvpoi  (puroa),  and  op6ds  {orihos),  comes  pyrortliite;  and 
from  the  same  and  ^eroi  {xenas)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  syllable,  and 
w;ben  done  with  judgment  it  is  not  objectionable;  thus  meUtcaniie  has  been  accepted  in  place  of 
fnelanoeoniie.  But  magnoferrite  (as  if  from  the  Latin  magnus,  great,  and  ferruui,  iro7i),  for  a 
compound  of  magnesia  and  iron,  or  ealeimangite  for  one  containing  lime  and  mangaTUse,  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  k  (k)  becomes  e,  and  the  v  (u) 
becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  ite  to  proper 
names  in  modern  languages  (names  of  places,  persons,  etc.),  or  names  of  characteristic  chemical 
constituents,  is  allowable;  but  making  this  or  any  other  syllable  a  suffix  to  common  words  in  each 
languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  of  Latin  are  objectionable;  but  names  that  are  half 
of  Greek  or  Latin  and  half  of  a  modern  language  are  intolerable. 

12.  Law  of  Priority. — The  law  of  priority  has  the  same  claim  to  recognition  in  mineralogy 
as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the  stability,  purity,  and 
perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  Vie  Law  of  Priority.— The  following  are  cases  in  which  a  name  having 
priority  may  properly  be  set  aside: 

a.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  of  earlier  date. 

b.  When  it  is  glaringly  false  in  signification;  as  when  a  red  mineral  is  declared  in  its  name 
to  be  black;  e.g.,  Melafiocnroite  {p.  014). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  description  so  iucorrect  that  a  recognition  of  the  minend  by  means 
of  it  is  impossible;  and  iu  consequence,  and  because  also  of  the  rarity  of  specimens,  the  same 
species  is  described  under  another  name  without  the  describer's  knowledge  of  the  mineral  bear- 
ing the  former  name.  When,  on  the  coulniiy,  a  badly  described  but  well  known  old  mineral  is 
redescribed  correctly,  there  is  no  propriety  iu  the  new  describer  ehnuging  the  old  name. 

e.  When  the  name  is  bused  on  an  uncharacteristic  variety  of  the  species,  Thus  Sagenite  was 
properlv  set  aside  for  Rutile. 

f.  When  the  name  is  bused  upon  a  variety  so  important  that  the  variety  is  best  left  to  retain 
its  original  name;  particularly  where  this  and  other  varieties  of  the  species,  introduced  originally 
as  separate  npecies.  are  afterwards  shown  by  investigution  to  belong  to  a  common  species.  Thus, 
the  earlier  name  Augite  is  properly  retained  as  the  name  of  a  variety,  and  HuQy's  later  name 
J^lfToxene  accepteii  f(»r  the  group. 

g.  When  u  name  becomes  the  designation  of  a  group  of  species:  as  Aficat  CJilorite. 

h.  When  the  name  is  badly  formed,  or  the  parts  are  badly  put  together:  as  when  the  ter- 
minal *  of  a  Greek  word  is  retained  in  the  derivative;  e.g.,  aphanese  from  dtpnyt'ii-.^Mtlaconise 
from  the  Greek  for  black  and  k6vi%\  Bhodalose  from  the  Greek  for  rose-colored  and  aAoS  (halos), 
the  genitive  of  aXs,  salt.  The  last  word  is  bad  not  only  in  termination  but  in  wanting  an  h 
before  the  a,  and  strictly  an  o  after  the  d.  Also  Siderose  (spathic  iron),  Argyrose  (silver  glance), 
Chaleasine  ((opper  glance),  from,  respectively. o-jiS 77/3 of,  txfjyvpo^,  ;faAK't;?.  The  ancient  Greeks 
showed  us  how  the  derivatives  from  these  words  should  terminate  by  writing  them  Sideritis, 
Argyritis,  Cftaleitis. 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders  under  any 
law  01  priority. 

I.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §g  10,  11,  as  Harkise,  from  the 
German  Haarkies  (hair-pyrites);  Kupaphrite,  from  the  German  Kupfer»chaum;  Bleinierite,  from 
the  German  Blei-Niere. 

j.  When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  its  claim  for  a  period 
of  more  than  fifty  years;  especially  if  the  later  name  adopted  for  the  species  has  become  intimately 
incorporated  with  the  structure  of  the  science,  or  with  the  nomenclature  of  rocks.  Thus, 
although  IhaUite  and  Delphiiute  antedate  Epidote,  it  is  not  for  the  good  of  Science  that  Epidote 
should  be  thrown  a.side.  But  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the 
law  of  priority  m«y  be  allowed  to  have  its  course. 
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k.  Where  the  adopted  system  of  nomenclature  in  the  science  is  not  conformed  to.  In 
accordance  with  this  hut  principle,  the  author,  belicTingthat  the  system  demands  that  the  names 
of  species  should  hare  as  far  as  possible,  as  above  explained,  the  common  termination  Ue^  has 
changed,  accordingly,  a  number  of  the  names  in  the  course  of  this  volume. 

14.  It  has  appeared  desimble  that  the  names  of  rocks  should  have  some  difference  of  form 
from  those  of  minerals.  To  secure  this  end,  the  author  has  written  tlie  final  syllable  ite  of  such 
names  with  a  y;  thus  Dtorite,  Eurlte,  Tonalite,  etc.,  are  written  Dioryie,  Euryie,  Tonalyte.  They 
is  already  in  the  name  TraeJtyte,  The  author  has  allowed  Granite  and  Syenite  to  remain  as  they 
are  ordinarily  written,  since  they  are  familiar  names  In  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  von  Kobell.  A  recent  discus- 
sion of  t  he  subject  has  been  given  by  Dr.  U.  Hugo  A.  Francke  (Ueber  die  mlneralogische  Nomen* 
clatur,  \%i  pp.  8vo.  Berlin,  1890). 

The  following  paragraphs  on  the  history  of  the  Silicates  (from  5th  Ed.,  pp.  204-206)  are  an 
important  addition  to  the  subject  of  mineral-nomenclature. 

Note  on  tfie  Hutoru  of  the  Silicate$.— In  the  work  of  the  Swedish  mineralogist  Wallerius,  of  1747,  silicates 
as  such  are  unreccgnlxed,  and  the  ooljr  species  of  those  now  so  allied  which  are  described  are  the  eenrs  that 
passed  under  the  mimes  of  *tmerald^  beryU  topcLZ,  hyacinth^  chryaolite,  garnet ;  claua  of  various  kinds  and 
namei  ;  mica,  taUst  terpentine,  amianthua,  eu^attu,  fvltlnpar,  and  the  convenient  pocket  for  various  undeter- 
mined heavy  stones,  named  Coi-nrus— the  Hnrnbdrg  of  the  Swedish  mineralogist,  and  Roche  de  Come  of  his 
Freiicli  translator,  and  which  embraced  Ski&rl  {Miorl  of  the  Germans)  as  a  proniiiient  part  of  it.  Quartz  (Kie- 
selsteii,  or  Silex)  in  its  many  varieties,  with  opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  science, 
occupying  30  pages  out  of  200.  Feldspar  is  plaoed  in  the  genus  2:>patum,  as  Spatum  pyrimcbctium  (or  scintillating 
spar)  aioinr!(iae  of  fluor,  Iceland  spar,  and  heavy  mar  ;  and  sapphire  and  the  other  pre<:ious  stones  are  in  the 
group  of  Gems.  All  of  these  species  excepting  feUlspar  had  special  names  in  Pliny's  time;  ond  feldspar  is 
distiuctly  referred  to  in  Agricola  as  "  Silez  ex  eo  ictu  ferri  facile  ignis  elicitur,  in  cubis  aliisque  figuris  Intersectis 
OOUMtauB"  (p.  814,  15»6). 

Cron9teat*8  work  of  175S  Includes  with  the  preceding  the  species  Zeolite,  a  recent  discovervof  his  own(17SS); 
but  adds  no  others.  He  shows,  however,  his  acumen  in  making  his  group  of  KieatUArter  (siliceous  minerals)  to 
include  not  only  the  varieties  of  quarts,  but  also  feldspar  and  toe  gems  above  enumerated  (and  his  adding  to  it 
the  diamond  is  not  surprising).  Garnet  and  schOrl  are  left  outside,  and  make  the  two  species  of  his  G'rfmat" 
Arter;  Mica  (Giiininer-A.rter)  and  Aabeatug  (Asbest-Arter),  with  Ler-Arter  (clay  minerals),  are  the  oth«r  inde- 
pendent gioup!i.  Transparent  tourmaliues  from  Ceylon  were  among  the  gems  of  tlie  d«y,  having  been  first 
latroduoed  into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Cronsiedt  or  WallerluH 

The  gro'ip  of  SchOrl  increased  in  its  varietiesfor  the  next  twenty-five  years,  and  after  that  became  prolific  in 
species,  and  much  of  the  history  of  mineralogy  is  involved  in  its  various  phases.  The  following  obher\'alicn8 
make,  thnrefore,  an  introductioa  to  the  svnonymy  nf  many  minerals  beyond. 

The  CbinetM,  or  Hornhdrg,  of  Wallerius  Includf*d  a  variety  of  hard,  cheap  or  worthleea  stones,  rather  heavy, 
mostly  of  dark  uolorsi  from  black  to  dull  green.  The  name  alludes  to  s  i-eseniblance  to  horn  in  the  affect  of 
some  of  the  kind^.  To  Ooraeus  aoliduM  belonged  the  massive,  compact,  fiiniv  rocksof  black  and  lighter  shades; 
al40  pecrosilttX  (or  AclZ/fyf^fUa  of  the  Swedes,  which  means  fnlte  Jiiut)  of  differeut  shades;  and  massive  horu- 
blHQde  (*'  granulls  c-xnpactis*').  though  the  name  hornblende  was,  hv  a  mistake  of  its  German  use,  given  by 
W&lleriuA  to  a  black  zino-bienae  alone.  His  Com^iit  fittsilig  embraced  lamellar  forms  of  hornblende  and  pyrox- 
ene, and  some  slaty  rocks.  While  Cornfua  cryatalliaatiia  was  his  Sikiorl,  wliich  comprised  opaque  tourmalines, 
and  other  prismatic  mineral<<  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  acttnolite,  and  perhaps 
pyroxene,  and  at  tlie  iiead  of  the  list  basalt,  and  basaniie  or  Lvdian  stone. 

Cronstedt's  Skdrl  made  up  his  genus  liaaaltea^  and  was  nearly  synonymous  with  the  Comeva  ery»talliaatu9 
of  Wallerius.  Its  varieties  were  better  defined;  and  to  massive,  lamellar,  and  columnar  hoinblende,  actinollte 
and  pyroxene  and  crystallised  opaqn:»  tourmaline  were  added;  and  in  an  appt-ndix  to  the  spt'cles,  cruciform 
staurotide.  Tlie  name  fiomblemlei*  applied  only  to  the  massive  vsriety  or  r«  ck  which  Cronstedt  made  a  6o/e, 
and  called  Bohu  indtirati*  particulia  aquamctaiM ;  it  probably  covered  other  similar  stones. 

J.  Hill  in  bis  work  on  Fossils,  published  In  Lominn,  and  according  to  the  tlrle-pSRe  In  1771  (thoueh  de  Lisle 
says  it  was  not  issued  imtll  177^1.  says  of  the  *'  Shirln,''  that  '*  as  to  size  we  hee  th«'m  from  that  of  bailey  com  up 
to  the  GUnt'rt  Causeway,**  and  the  columns  of  the  latter  he  calls  *'  Irish  t=^hirl,**  or  '*  Basaltes  Uiberaicus."  The 
group  coatalns  also  made  or  chloHtolite  from  Andalusia,  besides  tourmaline,  etc. 

In  tlie  Hdltions  of  VValleriim  of  1779  and  17T8  there  is  a  little  advance  beyond  the  first  as  regards  the  nnmber 
and  cUsAifieation  of  the  !sp«%cit«.  Cronstedt  is  followed  in  the  position  of  feldspar,  ai  d  in  the  name  **  BsMltes  ** 
for  the  schOrls;  and  Corneus  is  restricted  to  massive,  fibrous,  and  coarse  columnar  stonef,  among  which  staijda 
•'  hornblrtiide  *'  as  Cn'iieua  apathoana^  and  **  trapp  "  as  CorneuM  trapegiua. 

At  ch's  period  lie  Lisle  brought  crystallography  to  bear  on  the  subject.  But  while  making  known  new 
distiuctioQs.  he  did  not  appreciate  th**ir  full  value,  or  the  precision  required  for  thorough  work.  As  a  ccn* 
seqtience,  the  group  of  Schorls  (or  Schorls,  as  he  writes  the  word  In  his  Ister  treatlpe  of  17f8)  reached  its  greatest 
extension,  althouarh  in  a  partly  divided  slate.  He  early  pronounced  basaltic  columns  no  crystals,  and  dio)  ped 
off  this  excrescence.  He  showed  In  177S  that  the  gem  tourmaline,  his  7>tifi«|mrfiif  ^homboidal  tchirJ,  was 
ideatical  in  form  with  the  common  black  schorl.  But  still  he  made  the  latter  a  distinct  aperien.  his  O  "*p'^ 
rhomboidtU  aehorl^  and  included  in  it,  along  with  blsck  or  opaque  tourmaline,  crystals  of  hoinblende.  Mipjie. 
ootahedrite  fr.wu  Olsaas,  rutile  (needlen  in  qnixrtz).  and,  as  a  white  variety,  thin  tw'insof  slbSte.  whone  irlatioti 
to  feldspar  he  did  not  perceivn;  and  even  hnxagonnl  nephelire  from  Vesuvius  has  a  tmsslng  lemaik  under  this 
head.  Axialte,  then  a  novelty  from  Dauphinj*.  wns  made  a  short  lenticular  a  nnety  of  7'»oi»*7'o»eti/ t7«o»ii- 
boidal  nchorl,  or  tourmaline,  Its  rhomhoidal  planes  proving  to  his  eye  the  relationhhip.  The  msfsive  mineral 
called  H'nableii'le,  or  Roche  de  Come,  referred  by  Cransredt  to  Bole,  he  annexes  to  Schorl  asa  mossive  or  seml- 
crystalllzed  kind,  but  makes  it  a  separate  ftpecie«.  Srhorl  arqHe%iXs  although  apparently  apprecistingthat  it  waa 
tittle  entitled  to  the  distinction,  Srhorl  m>ci forme  was  his  last  species  In  the  group,  ancf  to  it  were  referred 
both  andaluslte  and  staurolite— the  latter  his  P/Vire  df  crm'x,  with  the  prismatic  angle  of  180»  by  his  measure- 
ment:^ and  Che  former,  Macle  baaaltique.  with  an  angle  of  WS*.  The  garnets  and  schorls  were  placed  in  a  coiii- 
moii  division,  as  done  by  Cronstedt.  and  irarnet  was  made  the  first  species,  with  tourmaline  the  second  and 
•* cruciform  schorl"  tlie  fifth.  Garnet  included  the  '*  whit*»  Brarnet."  as  it  was  called,  of  Vesuvius  Oeuclte),  flnt 
observed  bv  Ferber  In  ITW.  Resides  these  Rllloates,  de  LIsle's  work  has  Its  several  groups  of  Gems,  Feldspar, 
Argillaceous  Minerals  (embracing  mica,  ashesnis,  talc,  serpentine).  Zeolite,  and  OnarU.  Labradorlte,  from 
Labrador  (first  brought  to  Europe  about  1770),  stands  as  a  t-ariety  of  feldspar,  to  which  It  had  been  referredbv 
Werner;  idocrase,  of  which  many  figures  are  given  by  him  (first  described  and  fiernred  by  Oipneler  iu  IT&lQ, 
meionite  (hyacintes  hlanchc^s).  from  Sonima.  and  hartiiotome  from  Andreasberg  (his  hyacinte  hlnnthf  crtici- 
forme,  made  calcareous  spar  bv  v.  Born  in  ITTTS.  who  first  mentions  and  figures  it,  but  a  hyacinth-like  ailiceouM 
apecies  by  Bersrmann  in  1780),  are  placed  with  zircon  as  kinds  of  hyacinth. 

After  de  Lisle,  aa  chemistrr  and  crv.«tanography  made  progress,  the  dislnte?ratinn  of  the  gre^t  Schorl 
group  went  rapidly  forward,  until  the  only  thing  left  to  ic  was  common  tourmaline;  and  now  the  name,  once  bo 
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knportaiit,  bas  btfoome  a  mere  nitneralofffcftl  relic.  lu  Werner's  97Btem  of  1789,  as  pubUahed  by  Hoffmaim 
iBergm.  J..  1,  «»,  14  89),  Schfirl  iucluu««  only  tlie  specitjs  Tourmaline  as  Ik  now  stands.  The  Kit^arteti,  on 
Biliceous  species  (cuuiiiieiiciutc  with  ihe  diamond  still),  comprised  the  different  Reins;  among  which  stands 
ehrysoberyi  iibe  modern),  and,  as  distinct  species,  axiniie,  prennite,  hornblende  uf  various  icinds,  with  feldspar, 
mica,  chlorite,  the  clays,  etc.;  while  under  Talkarteii,  or  Magnesian  species,  Uiere  are  kyaniie,  aciinoiiie,  with 
asbestus,  talc,  serpenuuc,  nephrite,  etc.  ,,.w«  jiui.^ 

Silica  was  lirsi  proved  to  be  a  chemical  constituent  of  many  mineial  species  by  Bergmaun;  and  in  his  Opus- 
eula  (i;^)  and  his  ik:taicraphia  Regul  Mineralls  (\7n2)  he  distinguishes,  after  analyses  by  hiuiselt  uuaae  by  fusion 
wlUi  potash,  a  method  of  his  own),  the  following  minerals  as  siUceous  compounds  of  alumina,  with  or  without 
lime  or  magnesia,  namely,  topas.  emerald,  garnet,  sch6ri  ^black  tourmaline),  iiornblende,  mica,  seolite  from 
let* land.  MJspar.  and  the  clays;  and  as  essentially  magnesian  silicates,  containing  lime  and  a  little  iron,  and 
little  or  nu  alumina,  actinolite,  asbestus  (mountain  curk  and  mountain  leather),  amianthus,  steatite.  These 
were  the  Investigatioiist  that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  ITtttf  waa 
published,  many  other  analyses,  more  or  less  imperfect,  had  already  been  made  by  Wlegieb,  Klaproth,  Achard, 
Heyer,  Mayer,  HSpfner.  Pelletier.  and  other  chemists  of  the  day.  -,,....... 

The  word  :ichot'l  of  the  Germans  has  been  supposed  to  be  derived  from  the  name  of  a  locality  of  the  mineral, 
Schariau  (meaning  SchOrl-village)  in  Germany.  But  Prof.  Naumann  said  (in  a  letter  to  J.  D.  Dana,  1867)  that 
it  is  more  likely  that  the  name  u  a  miner's  term  of  unknown  origin,  and  that  the  village  got  Its  name  from  the 
occurrence  there  of  the  schdrl.  6oine  German  mineralogists  have  pronounced  it  of  Swedish  origin,  and  as  first 
uaed  by  Cronstedi.  but  it  occurs  in  Brtickmann's  Magualia  0ei,  published  at  Braunschweig  in  1787,  on  page 
175,  wher^  it  is  spelt  9chirL  It  exists  also  still  earlier,  as  the  author  has  found,  in  £rcker's  Aula  Subterranea, 
first  pnblfshed  in  1585.  ahwl  and  wolfram  being  spoken  of  as  among  the  rejected  material  in  auriferous  wash- 
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lapilli  *')  accompanying  tin  ore  and  gold,  especially  the  former;  and,  aM  thev  were  among  the  refuse  of  tha 
ore-waabings,  Adeiung  suggests  that  SohOrl  may  have  come  from  the  old  German  word  8chor,  meaning 
imputiiiatt  or  r«/u$e. 

V.    BIBUOORAPHT. 

The  following  catalogue  contains  the  titles  of  the  independent  works  and  of  most  of  the 
periodicals  which  are  referred  to  in  the  following  pages,  with  their  abbreviated  forms.  Some 
otles  also  are  added  of  works  consulted  but  not  referred  to. 

Titles  of  InaugurcLl  Distertatians  (chiefly  German)  are  not  specially  mentioned  in  the  Bibli- 
ogntpliy,  though  in  most  cases  the  orieiuais  have  been  iu  the  hands  of  the  author.  For  the 
beuent  of  those  who  have  not  access  to  these  and  to  the  rarer  porticm  of  recent  periodical  literature 
iu  eeneral,  it  may  be  noted  that  full  abstracts  are  usually  lo  be  found  in  tbe  Jahrbiich  ftlr  Min- 
eniTogie  (Jb.  Bflin.)  and  particularly  (since  1877)  in  Groth's  Zeitschrift  (Zs.  Kr.);  further,  abstrncts 
of  chemical  papers  are  generally  given  in  the  Jahresbericht  ftlr  Chemie  (JB.  Oh.),  also  in  the 
Journal  of  the  Chemical  Society  (J.  Oh.  8oc.)aud  elsewhere.  Many  more  titUs  could  have  been 
introduced  of  scientific  periodicals,  particularly  of  Scientific  Societies,  but  it  would  only  greatly 
overburden  an  already  long  list  if  they  were  all  included.  The  explanation  of  the  general 
system  of  abbreviations  adopted  is  so  full  that  references  will  be  intelligilile  even  when  the 
periodical  in  question  is  not  included  in  the  list.  In  this  connection,  attention  may  be  called  to  i  he 
excellent  Catalogues  of  scientific  periodicals  prepared  by  Scudder*  (1879)  nnd  by  Bolton  f  (18H5). 

In  the  references,  the  number  of  the  volume  is  uniformly  printed  iu  heavy-faced  type  (9). 
In  the  case  of  periodicals,  the  number  of  the  series  (in  the  last  edition  denoted  by  Roman 
numerals,  I,  II,  III,  etc.)  is  omitted  for  the  sake  of  brevity,  as  not  essential,  since  the  date 
is  always  given.  In  general  it  may  be  mentioned  that  the  addition  of  the  date  to  a  reference 
much  increases  its  value.  The  number  of  the  section,  e.g.  of  an  Academy,  to  which  the  publi- 
cation belongs  is  indicated  by  a  number  in  parentheses  following  the  volume,  as  Ber.  Ak.  Wien, 
60(1),  etc. 

Tile  statement  made  in  the  Preface  is  repeated  here,  that  authors  quoted  have  been  actually 
consulted  in  the  original ;  in  a  few  cases  when  the  original  source  was  not  accessible,  this  is  given 
in  brackets,  [  ],  while  the  authority  used  follows. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles  are  given  after  the 
Bibliography  (p.  1x1  el  seq.),  with  also  the  abbi-eviations  of  the  names  of  the  States  in  the  United 
States :  and  finally  the  abbreviations  of  proper  names. 

1.    PEBIODIOALS   NOT   ISStTED   BT   SOIENTIFIO   EOOIETIES. 

j&fh.  or  AfhandL    Afhandlingar  i  Fisik,  Kemi  och  Mineralogie,  etc.,  ulgifne  af  Hisingerft 

Bcntelius.    Vol.  1.  180«:   2,  W;   8.  10:  4.  '15;   5,  6.  '18. 
Am.  Oh.  J.    American  Chemical  Journal.    Edited  by  Ira  Herasen,  Baltimore  (Johns  Hopkins 

University).    Begun  in  1879.    One  volume  annually  in  6  numbers.  Yol.l,  1879;  12, 1891. 

Index,  vols.  1-10,  1890. 

*  Scientific  Serials  of  all  Countries,  including  the  Tmnsactions  of  Learned  Societies,  in  the 
Natural,  Physical,  and  Mathematical  Sciences,  1683-1876.  By  Samuel  H.  Scudder.  Cambridge, 
1879. 

t  A  Catalogue  of  Scientific  and  Technical  Periodicals.  1665-1882,  by  H.  Carrington  Bolton. 
Washington,  1885  (Smithsonian  Miscellaneous  Contributions,  514). 
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Am.  J.  So.    American  Journal  of  Science.     Ist  series  of  50  volumes,  8vo;  conducted  by  B. 

Sillimau,  1818-1839;   with  B.  Silliman,  Jr.,  from  1840.     Four  numbei-s  to  vol.  1,  and  two 

to  subsequent  vols.    Vol.  L,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  19;  No.  3.  Mar.,  19;  No.  4, 

June.  Itt;  vol.  2,  Ap  ,  Nov.,  '20;  3.  Feb.,  May,  '21;  4,  Oct..  Feb.,  '21,  '22;  5.  June,  Sept.. 

'22;  6,  Jan.,  May,  '23;   7.  Nov.,  Feb..  '28,  '24;   8.  May,  Aug.,  '24;  9.  Feb.,  June,  '25;  10, 

Oct..  Feb.,  '25,  '26;    11,  June.  Oct.,  '26;    12.  13,  Mar..  June,  Sept.,  Dec,  '27;    afterward 

regularly  on  the  first  of  April,  July.  Oct.,  Jan.;  vols.  14,  15,  in  '28,  '28-'29;  24,  26,  in  '33, 

•33-*34;   34.  35.  in  '38,  '38-'39;    then  regularly,  Jan.,  May,  July,  Oct.,  36,  37.  in  '39;   88. 

39,  in  *40;  48,  49,  in  '50;  50,  Index  volume. 

2d  ser..  by  the  same  and  James  D.  Dana,  until  1865.  after  which,  by  B.  Silliman  and 

James  D.  Dana;  from  1851,  aided  by  A.  Qray  and  W.  Gibbs,  and  later  by  other  co-editors. 

2  vols,  ann.;   1,  2.  1846;  11,  12,  '51;  21,  22.  '56;   31.  32,  '61;   41.  42,  '66;   whence,  49,  50. 

1870.    An  index  to  each  10  vols,  in  vol.  10,  20,  80,  etc 

3d  ser.  from  1871  in  monthly  numbers,  by  James  D.  Dana  and  B.  Silliman  until  1875; 

then  by  the  same  and  £.  S.  Dana,  and  from  1885  by  James  D.  and  E.  S.  Dana.    Vol.  1.  2, 

'71;   11.  12.  '76;   21.  22,  '81;   31,  32.  '86;   41,  42,  '91.    An  index  to  each  10  volumes  issued 

(sometimes  separately)  with  vol.  10, 20. 30,  etc.  The  title  was  "  American  Journal  of  Science 

and  Arts"  until  1880. 
Amer.  Oeol.    Tbe  American  Geologist.    8vo,  Minneapolis.    Vol.  1,  2,  '88;  7,  8,  '91. 
Amer.  Nat.  Tbe  American  Naturalist.     1  vol.  annually.    8vo.  Salem,  and  later  Philadelphia. 

Vol  1  '68*  25  '91. 
Ann.  Oh.'  Annales'de  Cbimie.      8vo,  Paris,  vols.  1-3.  1789;   4-7, '90;    8-11, '91;    12-15, '92; 

16-18.  '93;  19-24,  '97;  25-27.  '98;  28-31.  '1.9;  then  rtguJarly  4  v.  auu.;  32-35. 1800;  6*^55; 

'05;  72-75.  '10 ;  92-95,  96,  '15.    index  to  vols.  31  to  60  inclusive.     Continued  in  the  Ann. 

Ch.  Phys.  (q.v.). 
Ann.  Ch.  Pharm.    See  Lieb.  Ann. 
Ann.  Ch.  Phys.    Aunales  de  Ch^mie  et  de  Physique;  at  first  by  Gay  Lussac  et  Arago.    8vo. 

Paris;   3  vols,  ann.;    1-3,  1816;    16-18,  '21;  31-33,  '26;   46-48.  '31;  61-63.  '36;  73-75,  '40. 

Vols.  67-75  made  2d  ser.,  and  numbered  1-9.    3d  ser.,  1-3.  '41;   16-18.  '46;    31-33.  '51; 

46-48. '56;    61-68. '61;    67-69, '63.     4th  ser..  1-3.  1864;    16-18. '69;    28-30.  '73.     5th  ser., 

1-3,  '74;  22-24.  '81;  28-30.  '83.     6th  ser.,  1-3,  '84;  22-24,  '91. 

Index  1st  ser.  to  vols.  1-30;  31-60;  61-90.     To  2d  8er.,'l-30;  31-75.    To  3d  ser.,  1-30; 

81-69.    4tb  ser.,  1-30.     5th  ser..  1-30. 
Ann.  Mines.    Annales  des  Mines.    8vo,  Paris.     Begun  in  1816  as  sequel  to  Journal  des  Mines; 

1  vol.  a  year  until  1825.  and  subsequently  2  vols,  a  year.     Vol.  1,  1816;  6,  '21;  10, 11,  '2o; 

12,  13.  '26.     2d  ser.,  1,  2.  '27;    8,  last.      3d  ser.,  1,  2,  '32;    19.  20,  '41.      4tb  ser.,  1,  2,  '42; 

19.  20,  '51.     5th  ser.,  1.  2.  '52;    19.  20,  '61.     6th  ser..  1,  2.  '62;   19,  20,  '71.     7th  ser..  1.  2, 

'72;  19.  20.  '81.    8th  ser.,  1,  2,  '82;  19,  20,  '91.    Indexes  to  tbe  different  series. 
Ann.  Mus.  d'Hiat.  Nat.    Annales  du  Museum  d'histoire  naturelle  par  les  Professeurs  de  cet 

eiablissement,  MM.  HaUy,  Fouicroy,  Vauquelin.  Desfontaines,  A.  L.  de  Jussleu,  Geoffroy, 

Lacep^de,  etc.     4lo,  Paris;  vols.  1-20,  2  a  year,  1803-1815. 
ILnn.  Phil.    Annals  of  Pbilosophy.    2  vols,  ann.,  8vo,  Loudon.     1st  ser.  by  Thos.  Thomson; 

vols.  1.  2.  1813;  11,  12,  '18;  15.  16.  '20.    2d  ser.,  vols.  1,  2, 1821;  11, 12.  '26.    Tben  merged 

in  Pbil.  Mag.  (q.v.). 
Arch.  Math.  Nat.    Archiv  for  Mathematik  og  Naturvidenskab,  8vo,  Eristiauia.    Begun  in  1876. 
Arch.  8c.  phya.  nat.    See  BibL  Univ. 
B.  H.  Ztg.    Berg-  und  hnttenmflnniscbe  Zeitung.    4to,  Leipzig,  1  vol.  ann.     Begun  by  Hartmann. 

and  sometimes  called  Hartmann's  Zeitung.    Vol.  1.  1842;   4,  '45;   9,  '50;    14,  '55;   19,  '6U; 

24.  '65;  29,  '70,  etc. 
Baumg.  Zs.    Zeitscbrift  f.  Physik  und  Matbematik;  edited  by  Baumgartner  and  Eltingshausen. 

10  vols..  8vo.  1826-1832.  Vienna. 
Bergm.  J.    Bergmftnnisches  Journal;   ed.  by  A.  W.  EOhler.    12mo.  Freyberg.  Sax.     1,  2. 1788; 

1.  2,  '89;  so  to  '92;  1,  2,  '93,  by  KObler  and  Hoffmann.     Afterward.  Neues  Bergm.  J.,  of 

K.  &  H.;    1,  1795;    2,  '98;    3.  1802;    4,  '16.      Contains  papers  by  Werner,   Hoffmann, 

Klaproth.  and  much  on  mineralogy. 
Berz.  JB.     See  JB.  Oh. 
BibL  Univ.    Biblioth^que  Universelle  de  Geneve.     Begun  in  1816.    In  1846,  4th  series  of  86 

vols,  commenced,  and  the  scientific  part  of  the  Review  takes  the  title.  Archivea  des  Sdenees 

physiq^ies  et  naturellea.    5tb  series  commenced  in  1858.    Vols.  1-3,  '58;  31-33,  '68;   61-64, 

'78.    New  ser.,  1,  2,  '79;  15,  16,  '86. 
Bruce  Am.  Min.  J.    'The  American  Minemlogical  Journal;   conducted  by  Arcbibnid  Bruce, 

M.D.     Only  1  vol.,  8vo.     Begun  Jan.,  1810;  No.  1.  62  pp.,  1810,  and  2,  to  p.  126,  '10;   8, 

to  p.  190.  '11;  4,  to  end,  p.  270,  '13. 
Can.  Nat.    Camidiau  Nutui-alist  and  Geologist.     8vo,  Montreal.     Vol.  1,  1856;  5,  '61;  8,  '63;  2d 

ser..  vol.  1,  '64;  2,  '65;  3,  '66:  10,  '81-'83,  etc. 
Oan.  J.    Canadian  Journal  of  Industry,  Science,  and  Art.     Toronto,  Canada.    2d  ser.,  vol.  L 

1856;  5,  '60;  10,  '65;  11,  '66, '67;  15,  '76-78. 
Oh.  Qaz.    Cbemical  Gazette,  by  W.  Francis.    8vo,  London.    1  vol,  ann.  after  vol.  1,  of  1842 

17,  '59. 
Oh.  News.    Cbemical  News:    edited  by  W.  Crookes.     Sra.  4to,  London.    2  v.  ann.;   vols.  1,  d, 

1860;  11,  12.  '65;  21,  22,  '70;  41,  42,  '80;  61.  62.  '90. 
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OnSX^  Ann.    Chemische  Annalen;  by  L.  Crell.    40  vols.,  12mo,  Helmstadt  u.  Leipzig.    Vols. 

numbered  1,  2,  for  each  year,  from  1784  to  1803  inclu&ive. 
Slaglar  J.    Poljrtechnfsches  Journal;  by  J.  G.  &  £.  M.  Diogler.    8 vols,  aun.,  8yo,  Augsburg. 

Begun  in  1820;  vol.  187,  in  1868,  etc. 
Dublin  Q.  J.  Sc    Dublin  Quarterly  Journal  of  Science ;  edited  by  Rev.  S.  Haughton.    6  vols. 

8to.  1861-'66,  Dublin. 
Bd.  J.  Sc    Edinburgh  Journal  of  Science;  edited  by  D.  Brewster  (often  called  Brewster's  J.). 

8vo,  Edinburgh,  2  vols.  ann.    1st  ser.,  vol.  1,  1824;  2.  8,  '25.  6.  7,  '27;  10,  '29.    2d  ser.. 

vol.  1,  1829;  2,  3.  '80;  4,  5,  '81;  6,  '32.     Merged  in  Phil.  Mug. 
Bd.  PhiL  J.    Edinburgh  Philosophical  Journal;  edited  by  Brewster  and  Jameson.    8vo,  2  vols. 

ann.;  vol.  1,  1819;  %  8,  '20;  6,  7,  '22;  10,  '24;  edited  by  Jameson  alone,  11. 1824;  12.  18, 

'25;  14,  '26.    Becomes  Ed.  N.  Phil.  J.  (q.v.). 
fid*  N.  PhiL  J.    Edinburgh  New  Philosophical  Journal;  edited  by  Prof.  Jameson  (often  called 

Jameson's  Journal.    8vo,  2  vols.  ann.     1st  ser.,  vol.  1,  1826;  2,  8,  '27;  12,  18.  '82;  22,  23, 

'87;  82,  33,  '42;  42.  43,  '47;  52,  53,  '62;  56,  57,  '54.     2d  ser.,  vols.  1,  2,  1855;  11,  12,  '60: 

19,  20.  '64.     Here  ends. 
XSng.  Mng.  J.    Engineering  and  Mining  Journal.    4to,  published  weekly.    New  York.    Begun 

in  1866.     Vols.  51,  52.  1891.     Before  1872.  Am.  Journal  of  Mining.  Milling,  etc. 
Ehrman's  Arch.    Arcbiv  fllr  wissenschaftliche  Russlaud.    Begun  in  iSl;  1  vol.  ann.    Vol.  1, 

1841;  11,  '51;  21,  '61,  etc. 
Gkhlen*8  J.    Neues  allg.  Journal  der  Cbemie:  by  A.  F.  Gehlen.    6  vols.,  Berlin;  1.  1808:  2,  8, 

'04:  6,  '06.    2d  ser.,  under  the  title  Journal  fOr  die  Cbemie  und  Physik  und  Mineralogie, 

9  vols.,  Berlin:  1,  2.  1806;  5, 6,  '08;  9,  '10.    Afterward.  Schweigger's  Journal  (q.v.)  began 

at  Nuremberg. 
GkoL  Mag.    The  (^ological  Magazine,  or  Monthly  Journal  of  Geology.  In  monthly  numbers. 

London.    Begun  in  1864;  vol.  10,  1873;  Decude  II.  vol.  1,  '74;  10,  '83.    Decade  III,  vol. 

I,  -84;  8,  91.     Preceded  by  The  Geologist.  1858-63. 

Oilh.  Ann.  Annalen  der  Physik;  conducted  by  L.  W.  Gilbert.  8vo.  Leipzig,  30  vols.;  1st 
aeries,  1799-1808;  then  30  vols.,  2d  ser..  1809-'18;  then  Annalen  d.  Phys.  und  der  Pby- 
sikalischen  Cbemie.  16  vols.,  3d  ser.,  1819-'£3.  The  vols,  of  ihe  several  series  usuully 
counted  consecutively;  1.  2,  1799;  afterward  3  vols,  a  year,  8-6,  1800;  13-15.  '03;  28-30, 
'U8;  43-5.  '13;  58-60,  '18;  73-5,  '23;  76,  '24.  Afterward  continued  as  Poggendorff's 
Annalen,  see  Pogg. 

Oiom.  Bflin.  Giornale  di  Mineralogin,  Cristallografia  e  Petrografia.  diretto  dal  Dr.  F.  SansonL 
Milan.     Begun  in  1890;  vol.  2,  1891. 

Oroth's  Zeitachr.    See  Zs.  Kr. 

Haid.,  Nat.  Abh.  Wien.  Naturwissenschaftliche  Abhandlungen,  von  Haidinger.  4to.  Vols.  1-4, 
1847-'51. 

J.  BCinea,  or  J.  d.  M.    Journal  des  Mines.    8vo.  Paris.    In  monthly  nos.    2  v.  ann  ;  1,  2,  1797; 

II.  12,  1802:  21.  22.  '07;  81,  82,  '12:  37,  38,  '15.     Continued  in  Aunales  des  Mines  (q  v.).  ^ 
J.  de  Phys.,  or  J.  Ph3rs-    Journal  de  Physique.    4to,  Paris,  2  vols.  ann.    Ii<dited  by  Abbe 

Rozier  (and  hence  calleil  liozier's  J.),  for  vols  1-48  (for  a  time  with  also  Mongez,  Jr.); 

by  Delametberie  for  vols.  44-84;  and  afterwajtl  by  Blainville.    Two  introductory  vols. , 

1771.  1772:  vols.   1.  2.   1778;   11.  12,  78;   22,  23,  '83;   32,  33,  '88;   42,  43,  '93;  44.  45,  '94 

(French  lievolution);  46,  47,  '98;  56.  57,  1808;  66,  67,  '08;  76,  77,  '13;  86,  87.  '18;  94,  96, 

•22;  96.  1823. 
J.  Phys.    Journal  de  Physique.    Paris.    Begun  in  1872.     One  vol.  annually.    Vol.  1,  1872; 

10,  1881.     2d  ser.,  vol.  1,  1882;  10,  1891.    Distiu^iishcd  from  the  prececfing  by  the  date. 
J.  pr.  Ch.    Journal  fQr  prakiische  Cbemie.    8vo,  Leipzig,  8  vols.  ann.    Preceded  by  J.  f.  pr. 

und  Okonomische  Cbemie,  18  vols.  8vo,  3  vols  ann.,  begun  in  1828.     Begun  in  1834:  first 

edited  by  Erdmann  & Schweigger-Seidel  (see  Schweigger  J.);  from  1888  by  £.  &Marchand; 

from  1852,  by  E.  &  Werther.    Vols.  1-3,  1834;  19-21,  '40:  34-36,  '45;  49-51,  '50;  64-66. 

'55:  79-81.  '60;  94:-96.  '65;  10^111,  '70.    2d  ser.  begun  in  1870,  vol.  1,  2,  '70;  8,  4,  '71; 

23,  24,  '81;  43,44,  "91. 
Anb.         )  Arsber&ttelscr  om   framstegen  i    Kemi   ocb    Mineralogi,  af  Jac.   Berzelius.    In 
Jahreab.    [•     German,  Jahresbericht  Ul^r  die  Foitschriltc  der  Cbemie  und  Mineralogie.     8vo; 
JB.  Oh.     )     usually  designated  by  the  year.     Counuenced  with  1821.     Vol.1,   1821;  11. '31; 

21.  '41;  80.  1850;  the  last  three  vols,  by  Svanberg.     Continued  in  the  Giessen  Jalires- 

bericht.  i&sued  by  Liebig  &  Kopp.  from  1847  to  '56:  by  F.  Zamminer,  '57;  Kopp  &  Will, 

'58;  and  Will  alone  from  '63  on.    The  first  vol.  covers  the  years  1847,  '48. 
Jb.  Min.    Jabrbuch  ftXr  Mineralogie,  Geognosie,  Geologic,  und  Petrefaktenkunde;  edited  by 

K.  C.  v.  Leonhard  «fc  H.  G.  Bronn.    8vo,  Heidelberg,  1  vol.  ann.     1830-32, 4  Nos.  a  year; 

after  '32.  6  Nos.,  and  called  Neiies  Jahrbuch,  etc. 

Since  1880  two  volumes  of  three  numbers  each  annually,  the  abstracts  (Ref.)  wiih 

independent  paging.     Also  BeilageBand  (Beil.  or  BeU.-Bd.).  1,  1881,  7,  1890-91.     Index 

(Allg.  Repertorium),  1850-59,    1860-'69,  1870-'79,  1880-'89,  1880-'84,  and  Bcil.-Bd.  1.  2 

(1885);  1885-'89,  and  Beil.-Bd.  3-6  (1891). 

Arch  Min.    Archiv  fUr  Mineralogie.  Geognosie,  Bergbau  und  HQttenkunde.    26  vols. 

8vo.  1829-1855.  Berlin.    Edited  for  vols.  1-10  by  C.  J.  B.  Karsten ;  later  by  Karsten  & 

V.  Dechen. 
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Kastn.  Aroh.  Nat.    Archiv  fQr  die  gesamnite  Naturlehre  ;  edited  by  E.  W.  O.  KoBtner.    8to, 

NQrnberg.    27  vols.,  8  toIs.  ann..  1824-'85. 
KelL  A  Tiedm.    NordamcrikauiBcher  Monatsbericht  fQr  Natiir-  und  Heilkunde  ;  edited  by  Dr. 

W.  Keller  &,  Dr.  H.  TiedemaQn.    4  vols.,  8yo,  Pbiladclpbia.    Vol.  1.  1850 ;  2.  S.  '51 ; 

4,  '52. 
Ziempe's  Mag.    Magazin  ftkr  die  BergbaukuDde,  by  J.  F.  Letnpe.    8yo,  Dresden.    Vol.  1,  1785; 

2,  a  '8({;  4,  '87;  tben  1  vol.  anu.  till  11.  '94:  12.  '98;  18,  '99. 
Ideb.  Ann.     Annalen  der  Cbemie  und  Pliarmadc;  by  WOblcr  and  Liebig;  from  vol.  77,  by 

WOhler,  Liebig.  and  Eopo,  and  called  ruvi  series.    8vo,  Leipzig  and  Heidelberg,  4  vols. 

(and  later  4  to  6  or  7)  ann.    Vols.  1-4.  1882;  18-16.  '85;  88-86.  ^40;  58-56.  45:  78-76,  '50; 

98-96,  '55;  118-116.   '60;  188-186,  '65;  158-156,  '70;  191-194,  '78;  195-200,  '79;  255-260, 

'90.     Supplementbnnd,  1,  1861;  2.  '62,  '68;  8,  '64;  4.  '65,  '66;  7,  '70;  8.  '72. 

Witb  vol.  178  the  title  was  cbanged  to  Liebig's  Annalen  der  Cbemie  and  the  reference 

to  the  new  series  was  dropped.     Index  to  vols.  1-100,  '61;  101-116,  '61;  117-164,  '74. 
Linstitut.    L'Institut.  a  weeklv  Journal  in  small  foL.  Paris.  1  vol.  ann.;  begun  in  1882. 
Mag.  Nat.  Helvet    Magazin  i(lr  die  Naturkunde  Helveliens;  herausg.  A.  HOpfner,  ZQrich. 

Begun  in  1787. 
Min.  Mag.  8ee  p.  1. 
Min.  Mitth.    Mineralogische  Mittheilungen  iresammelt  von  G.  Tschcrmak.    Begun  in  1871  as 

Beilagc  zum  Jahrbuche  der  k.  k.  geol.  Ueiclisanstalt.    Since  1878  published  separately 

(in  smaller  form)  as  MinenilogiHche  und  Petrogmphische  Mittheilungen.    Vol.  1,  1878; 

11.  1890.     Index,  vols.  1-10,  1890.    Edited  since  1889  by  F.  Becke. 
Moll's  Bfem.    Efeineriden  der  Berg-  und  HOttenktmde;  edited  by  C.  E.  von  Moll.     5  vols.;  1, 

1805,  at  Ml\uchen;  afterward  at  NUruberg,  2.  '06;  8,  '07;  4.  '0«;  5,  '09.    Precedeti  by  v. 

Moll's  Jahrb.  f.  B.  H.,  Salzburg,  5  vols.,  1797-1801;  and  Annalen  id.,  Salzburg,  8  vols., 

1802-'04. 
Naturaleza.    La  Natumleza,  Periodico  cientifico,  Mexico.     Begun  in  1869;  vol.  7.   *84-*87. 

ad  ser.,  vol.  1,  '87-'91. 
Nature.    A  weekly  illustrated  Journal  of  Science.    London.    Commenced  in  Nov.  1869,  in 

weekly  numbers.     Vol.  1,  Nov.  '69-April  '70;  2,  May-Nov.  70:   10.  May-Oct.  '74;  20, 

May-Ocl.  '79;  80.  May-Oct.  '84;  40,  May-Oct.  '89;  44.  Mav-Oct.  '91. 
Nicholaon's  J.    Journal  of  Natural  PhiUisopby,  Chemistry,  ancf  the  Arts;  by  Wm.  Nicholson. 

Loudon.  1st  ser.,  5  vols.,  4to,  voL  1,  1797;  5,  1801.    2d  ser.,  86  vols.  8vo,  vol.  1,  1802; 

86,  1818. 
Nuovo  Oimento.    II  nuovo  Cimento;  gioruale  di  Fisica,  di  Chimica,  etc.    Vol.  1-2,  185&-'56. 

2cl  ser.,  vol.  1.  1869. 
Nyt.  Mag.    See  p.  1. 
PhiL  Mag.    Philosophical  Magazine.    8vo,  London.    1st  ser.  by  Tilloch,  2  or  8  vols,  a  year;  1, 

2,  1798;  8-5,  '99;  6-8.  1800;  21-28.  '05;  80-32,  '08;  88,  84.  '09  (thence  2  v.  ann.);  85,  86, 

'10;  45.  46.  '15;  55,  56,  '20;  65,  66.  '25:  67,  68,  '26. 

2d  ser.,  or  Philuaophical  Magazine  and  Annals  of  Philosophy,  2  v.  anu.;  1,  2,  1827; 

11    '82 
'  8d  ser ,  London  &  Edinburgh  Phil.  Mag.;  1,  1882;  2,  8,  '88;  12, 18,  '88;  22,  28,  '48; 

82,  88.  '48;  86,  87,  '50. 

4th  ser..  L.,  E.  &  Dublin  Phil.  Mag.,  1.  2,  1851;  11, 12,  '56;  21,  22,  '61;  81,  82,  '66; 

49,  50.  '75. 

5th  ser.  with  1876.  1.2,  '76:  11.  12.  "81;  21.  22,  '86;  81,  82,  '91. 
Pogg.  or  Pogg.  Ann.    Annalen  der  Physik  und  Cbemie;  edited  by  J.  C.  Poggendorff.    8vo, 

Leipzi>^,  3  vols,  aun      Preceded  by  Gilbert's  Annalen  (q.v.).    Vola  1,  2,  1824;   8-5.  '25 

11.  Index  vol  ;  18-20,  '80;  27-29.  '88;  80,  Index  vol.;  81-88,  '84;  84-36,  '85;  49-51.  '40 

68-66.  '45;   79-81,  '50;  94-96.  '55;  109-111,  '60;  124-126,  '65;  189-141.  '70;    157-159.  '76 

last  vol..  160,   77       Also  Erganzungsbd   (Erg.).  1.  2.  '48;  8,  '58;  4,  '54;  6.  '71;  6.  7.  '76 

8.  '78;  and  Jubelband,  1874.    OeneroT  Index  (Sachregister)  to  the  whole  series,  1824-1877, 

issued  in  1888 

Edited  since  1877  by  G.  Wiedemann  and  called  Wiedemann's  Annalen;  see  Wied. 

Ann. 
Q.  J.  Be.    Braudes'  Quarterly  Journal  of  Science.    8vo.  2  vols.  ann.  after  1819.    Published  by 

the  K«)yal  Institution.    Vol.  1,  1816;  2.  8,  '17,  '17-18;  4,  5,  '18;  6,  7,  8.  '19:  9,  10,  '20;  19, 

20.  '25:  27,  28,  '29. 
Rec.  Oen.  8c.    Re(*ords  of  General  Science;  by  Tho^.  Thomson.    4  vols.,  8vo,  Edinburgh. 

Vols.  1.  2,  18.15:  8,  4,  '80. 
Reviata  Minora.    Revista  Minera,  Periodico  cientificn  e  industrial  redactado  por  una  Sociednd 

de  Ingenieros.     2  vols.,  8vo,  Madrid.    Vol.  1,  1850;  2.  *51. 
Riv.  BSin.    Rlvista  di  Mineralogia  e  Criatallografia  Italiana  diretta  da  R.  Panebianco.    Padua. 

Begim  in  1887.    Vol.  1,  1887;  8.  9,  1891. 
Scherer'a  J.    Allgemeines  Journal  der  Cbemie;  conducted  l)y  A.  N.  Scherer.    10  vols.,  Leipzig 

und  Berlin;  1,  1798;  2,  8,  1799;  6,  7.  1801;  10,  '08.    Continued  as  Gehlen's  Journal  (q.v.;. 
Schw.  J.  or  Schweigg.  J.    Journal  fUr  Cbemie  und  Physik:  conducted  bv  J.  S.  C.  Schweigger. 

Nl\rnberg.  8vo.    Also  under  the  title  Jahrbuch  der  Cbemie  und  Physik.    3  vols,  a  year; 

1-8.  1811;  1<H8.  '16;  28-80,  '20:  afterward  issued  by  Schweigger  &  Meiueckc;  then  by  J. 
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B.  C.  Schweigger  &  Fr.  W.  Schweigger-Scidel ;   then  by  Fr.  W.  Schweigger-Seidel ;  81- 

38,  1821;  46-48.  '26:  61-63.  '31;  67-69,  '38     The  next  year  begau  ihe  J.  pr.  Ch.  (q.v.), 

by  ErlmaDD  &  Schweigger-Seidel. 

\e.    An  illustrated  JourualpiibliBbed  weekly.    Begun  Feb.  1883,  Cambridge,  Mass.    Vol. 

1,  Feb.-June  '83;  6,  July-Dec.  '85,  New  York. 
Tatcli.  Min.    Tascheubucb  fQr  die  geatimmle   Miueralogie,  von  C.  C.  Leonbnrd.     18  vols., 

12mo,  Frankfurt  a.  M.,  1  vol.  nnu.     Vol.  1,  1807;  4,  10,  9,  '15,  14,  '20;  18,  '24. 
Ttehermak's  Bffitth.    See  Min.  Mitth. 
Wiedi  Ann.    Anualen  der  Pbysik  und  Cbemie  herausgegeben  von  G.  Wiedenmnn,  successor  to 

Poggendorff,  Aunalen  (see  Pogg.  Ann.),  begun  in  1877;  3  vols.  ann.     Vol.  1,  2,  '77;  8-6, 

'78;  24-26.  '85;  42-44.  '91. 

Also,  connected  with  this,  Beiblfttter  zu  den  Annalen  der  Physik  und  Cbemie.  begun 

in  1S77.  1  vol.  ann.     Vol.  1.  '77;  9,  '85;  15,  '91. 

.    Zeitschiift  far  Krystallographie  und  Miueralogie,  berausffegeben  von    Paul  Groth, 

Leipzig.     Begun  in  1877;  vol.  19  closed  in  1891.     Index  \o  vols.  1-10,  1886  (Repertorium 

der  mineral,  u.  kryst.  Literatur,  1877-1885). 

2.  Tbjinsaotions,  etc.,  of  Soientifio  Societies. 

Abh.  Ak.  Berlin.    Abhandlungen  der  kOniirlicbeu  preuss.  Akademic  der  Wlssenschnften  zu 

Berlin.    4to.  Berlin.     Vol.  1  (for  1804^1811)  issued  in  1815. 
AbhandL  Senck.  Qes.  Frankfurt.    Abhandlungen  von  d.  Senckenbergischen  naturforschenden 

Gesellschaft  zu  Frankfurt.     Begun  in  1854.     Vol.  7  in  1868;  16.  m 
Act.  See.  Fenn.     AcUi  Societutis  scientiaium  Fennicie.      Helsingfors,  Finland.     Begun  in 

1842;  2-10.  '47-'75. 
Ak.  H.  Stockholm.    K.  Vet.-Akademiens  Handlingar,  Stockholm. 

Ak.  H.  Stockh.,  Bihang.    See  Ofv^.  Ak.  Stockh. 

r.  Assoc.    Proceedings  of  the  American  Association  for  the  Advancement  of  Science.    8vo. 

Vol.  1,  meeting  at  Philadelphia  in  1848;  2,  at  Cambridge  in  '49;  3.  at  Charleston  in  '50; 

4,  at  N.  Haven,  '50;   5,  at  Cincinnati.  '51;    6,  at  Albany,  'o2,    7,  at  Cleveland,  '53,    8,  at 

Washington,  '54;   9,  at  Providence,  '55;   10,  at  Albany,  '56:   11,  at  Montreal.  '67;    12,  at 

Baltimore,  '58:    13,  at  Springtield.  '59;    14.  at  Newi>ort,  '60;    15,  at  Buffalo,  '66:    16,  at 

Burlington,  '67;    and  annually  since  then,  40,  at  Washin^on,  '91. 
Lye.  N.  Hist.  N.  T.    Annals  of  the  Lyceum  of  Natural  History  of  New  York.    Begun  in 

1834.     Followed  by  the  Annals  of  the  New  York  Aaidemy  of  Science.    Vol.  1,  1879; 

3.  '82:  etc. 
Ann.  Mas.  Wien.    Annalen  des  K.  K  naturhistorischen  Hof museums,  redigirt  von  Dr.  Franz 

Bitter  von  Hauer,  Vienna.    Begun  in  1886;  one  vol.  annually;   vol.  6,  1891. 
Ann.  Soo.  O.  Belg.    Annales  de  la  Societe  geologiaue  de  Belgique.     Vol.  1,  '74-'75;  16,  '89. 
Anaeig.  Ak.  Wien.    Anzeiger  der  E.  K.  Akad.  d.  Wissenschaften.   8vo,  Vienna.   Begun  in  1864. 

1  vol.  ann. 
Att.  Ace.  liinc.    Atti  della  R.  Accademia  dei  Lincei.     Menioires,  3d  ^er.,  vol.  1,  1876-77;  vol. 

19, 1884.    4th  aer.,  vol.  1, 1884-^5.     Transiunii,  8d  ser.,  vol.  1,  1876-77;  8,  '83.     Followed 

by  ser.  4,  Rendicouti.  vol.  1.  1884-85;  vol.  7.  '91. 
Att.  Ace.  Torino.    Atti  della  Reale  Accademia  delle  Scienze.     Turin,  vol.  1.  1866;  26.  '90-'91. 
Att.  1st.  Veneto.     Atti  delle  Adunanze  dell'  R.  Istitutu  Venelo  di  Scifuze,  Lettere  ed  Arli. 

Begun  in  1840-41;  2d  ser..  1850,    3d  ser.,  1855-56;    4th  ser.,  1871-73:    5lh  ser.,  l»74-75 

6th  ser.,  1882-83. 
Att.  Soc.  Tosc.    Atti  della  Societti  Toscaua  di  Scienze  Naturali  Pisn.     Begim  in  1875. 

He  Berlin.    Monatsbfrichie  der.  K.  ])reuss.  Akad.  der  Wissenschaften  zu  Berlin.    8vo 

Begun  in  1836. 
Ak.  Munchen.     Sttzung&berichte    der  K.  bayerisclien   Akad.  der  Wiss.    zu   MQnchen 

(Munich).     8vo.     Begun  in  i860.      Since  1871  the  volumes  '*  der  malhematisch-physika- 

lischen  Claase"  numliered  consecutively.     Vol.  1.  1871;  10.  '80:  2(».  '90. 
Ak.  Wien.    Sitzungsberichte  der  K.  Akad.  der  Wiss.,  Wien  (Vit-nnaj.      Commenced  in 

ISi-^,  8vo.     Vol.  1.  •4H:    10,  11.  '53:   12-14,  '54:   15-18,  '65:   39-43.  '60.      From  '61  in  two 

sections.  2  vols,  esich:    51,  53.  '65:    61,  62,  '70.     From '72  in  three  sections,  and '88.  4 

sections.      Vols.  98.  99.  '90.      General  Index  to  vols.  1-10,  11-50.  51-60,  61-64,  65-75. 

76-«).  81-«5.  86-91),  91-96. 

insUngam.    iMathenuitische  und  Nnturwissenschaftliche  Bericlite  aus  Ungam.    Begun  in 

1883.     Vol.  1,  Oct.  *83  to  June '83      There  is  also  a  publication    called  **  Litei-arische 

Berichte  aus  Ungarn." 
r.  Ch.  Oea.    Berichte  der  deutschen  cliemischen  Gesellschaft,  Berlin.    Begun  in  1868.  vol.  1. 

'68:  5.  '72;  24,  '90.     General  Index  1868-77. 
B«r.  nied.  G^es.    Sitzungsberichte  der  niederrbeinischen  Gesellschaft  in  Bonn.     Issued  in  the 

same  volume  with  Vh.  Ver.  Rheinl.  (q.v.). 
Ber.  Sachs.  Oes.  Ijeipzig.    Berichte  der  K.  Sitclis  Gesellschaft  der  Wiss.,  Leipzig. 
BolL  Com.  Qw    R.  Comitato  Geologico  d'  Italia.  Bolletiuo.     Commenced  in  1869,  published  in 

yearly  volumes  of  12  numbers.     Vol.  32,  1891. 


1  INTRODUCTION. 

Bull.  Ao.  Belg.    BulletiD  de  la  Academie  Rojale  de  Belgique.    Vol.  1.  '8^*84.    2d  ser.,  1,  2; 

W;  49,  60,  '80.    8d  ser.,  1,  2,  '81;  21.  22,  '91. 
BulL  Ac.  St.  Pet.    Bulletiu  scientitique  de  TAcad.  Imperiale  des  Scieuces  de  St.  Petcrsb.    4to» 

St.  Petersburg.     Vol.  1,  1858;   10,  1867;  82,  8vo,  '88;  vol.  1  (38)  of  a  new  series  (8vo) 

iu  1890.     Preceded  by  the  two  Bulletins,  B.  pliysico-muthemntique,  17  vols.  4to,  aud  B. 

liistorico-pliilologique,  16  vols.  4to;  and  these  two  preceded  by  theoue  Bull.  Scieotifique, 

10  vols.  4to. 
BnU.  Mus.   Belg.     Bulletin   du  Musee  Royal  d'Histolre  I^aturelle  de  Belgique.    Brussels. 

Vol.  1.  1882 
BulL  Sec.  Oh.    Bulletin  mensuel  de  la  Societe  Cbimique  de  Paris.    8vo,  1  vol.  ann.    1st  ser., 

1857-64.    2d  ser..  vol.  1,  2,  '64;  15,  16,  '71;  35,  36,  '81;  49.  50,  '88.    3d  ser.,  vol.  1,  2,  '89; 

5,  6,  '90. 
BulL  8oc.  O.    Bulletin  de  la  Societe  Geologique  de  France.    8vo,  Paris.     1st  ser. ,  vol.  1 ,  1830-31 ; 

2.  '31-'32;    3,  '32-'88;    4,  '83-'34;  5,  '34;  6.  '34-'35;  7,  '35- '36;  12,  '40-'41;  14,  '42-'43.     2d 

ser.,  vol.  1.  '43-'44;   6,  '48-'49;  11,  '53-'54;  16,  '58- '59;  21.  '63-'64;  26,  '68-'69;  29.  '71-'72. 

3d  ser.,  vol.  1,  '72-'73;  15,  '86-'87.  elc. 
BulL  See.  Imp.  Nat.  Moscou.    Bulletiu  de  la  Soc.  Imperiale  des  Naturalisies  de  Moscou.    8yo. 
Boll.  Soc.  Min.    Bulletin  de  la  Societe  Mineriilogique  de  France.  Paris.    Begun  in  1878,  1  vol. 

annually:  vol.  14,  1891;   also  Index  to  vols.  1-10,  1888.     Since  1886  the  title  has  been,  La 

Societe  Franpaise  de  Mineralogie. 
O.  R.    Comptes  Reudus  des  Seances  de  I'Academie  des  Sciences.    4to,  2  vols,  ann.;  vol.  1, 1885; 

2,  3.  '^6:  12,  13,  '41;  22,  23.  '46;  32,  83,  '51;  42,  48,  '56;  52,  53,  '61;  62,  68.  '66;  72,  73.  '71; 

82.  83,  '76:  92,  93,  '81;  102,  103,  '86;  112,  113,  91.     General  Index  vols.  1-31.  32-61. 
Denkachr.  Ak.  Wien.    Denkschriften  dei  kais.  Akademic  d.  Wiss.  in  Wien;  Math.-Naturwiss. 

Classe.    4to,  Wien.     Begun  in  1850;  vol.  25  in  18ft6;  57.  '90. 
F51dt.  Ki>zL    Foldtnni  KOzlOny  (Geolo/jische  MittbeiiunereD),  Zeitscbrif t  der  ungariscben  geologi* 

scben  Gesellschaft,  zugleicb  amthcbes  Organ  der  K.  Ung.  geol.  Anstalt.    8vo,  Budapest. 

Begun  in  1872;  vol.  21.  1891. 
Forh.  Vid.  Selsk.  Ohriatiauia.    Foibandlinger  i  Vidcnskabs-Selskabet  i  Cbristiania.    8vo. 
Q.  Fbr.  Forh.     Geologiska  FOrenin^ens  i  Stockholm  Ftirhandlingnr,  Stockholm.    Begun  in 

1872;   vol.  1.  1872-74;   vol.  7.  1884-85.     Since  1885  one  vol.  annually:  vol.  13.  '91.    Index 

vols..  1-5. '82;  6-10. '90. 
OeL  Anz.  Munch.    Gelehrte  Anzeige  der  E.  bayerischen  Akad.  der.  Wiss.  zu  MQnchen.    4to. 

Vol.  1,  1835;  39.  '54. 
Haid.  Ber.    Berichie  tlber  die  Mittheilungen  von  Freunden  der  Wiss.  in  Wien;  edited  by  W. 

Hnidinger.    8vo,  7  vols.,  1846-51. 
J.  Ac.  Philad.    Jonrnnl  of  the  Academy  of  Natural  Sciences  of  Philadelphia.    Ist  ser.,  8vo.  7 

vols,.  1817-42.     2d  ser.,  4to.  begun  iu  1847. 
J.  Ch.  Soc.    Journal  of  the  Chemical  Society.     Ut  ser.,  called  Quarterly  Journal,  etc.     15  vols.; 

one  vol.  (of  4  Nos.)  a  year;  vol.  1.  1849:  6.  '54;  11.  '59:  15,  '63.     2d  ser.,  monthly,  begun 

in  1864.  the  vols.,  however,  generally  numbered  from  the  beginning:   vol.  28.  '75;   since 

1876  2  vols,  annuallv,  aud  beginning  with  '79  the  transactions  and  abstracts  separated. 

Vols.  29,  30,  76.  59,  60,  '91. 
J.  Ooll.  Sc.  Japan.    Journal  of  the  College  of  Science,  Im penal  University  of  Japan.    4to. 

Tokyo.     Begun  in  1888. 
J.  FrankL  Inat.    Journal  of  the  Franklin  Institute  of  the  State  of  Penn.«>ylvania.  etc.    Vol.  1,  2, 

1826;  131,  132.  '91. 
J.  Nat.  Hiat.  Best.    Boston  Journal  of  Natural  History.     8vo,  7  vols.,  1834-63. 
Jb.  O.  Reichs.    Jahrbucb  der  kaiserlich-kOniglicben  geologischen  Reichsanstalt,  Wien.    Begun 

in  1850,  I  vol.  ann.     Vol.  1,  1850:    11.  '60;    12.  '61-'62:   20.  '70;  30,  '80;  41,  '91.     General 

Index  to  vols.  1-10.  '63;  11-20,  '72;  21-30  (also  '71-'80  of  Vh.  G.  Reichs.),  '81. 
Jb.  Wett.  Qes.  Hanau.    Jabresbericht  der  wetterau'scbeu  Gesellschaft  fUr  die  gesammte  Katur- 

kunde.    8vo,  Hanau,  1850-53. 
Bffag.  Oes.  nat.  Fr.  Berlin.    Magazin  der  Gesellschaft  naturforschender  Freunde.     8  vols.  4to; 

1,  1807;  2,  '08;  H.  '09;  4.  '10;  5.  '11;  6.  '14:  7,  '16:  8,  '18.     Afterward  Verhandl.  ib. 
Mem.  Ace.  Torino.    Memorie  della  reale  Accadcmia  delle  Scienze  di  Torino.     4to,  Turin;  1st 

ser.   40  vols..  1815.-':^8:  2d  ser.  begun  in  1889,  and  vol.  22  iu  '65. 
Mem.  Am.  Ac.  Bost.    Memoirs  of  the  American  Academy  of  Arts  and  Sciences.     4to.  Boston. 
Mem.  Wem.  Soc.    Memoirs  of  the  Woruerian  Society  of  Natural  History.     8vo,  Edinburgh. 

Vols.  1-8.  1808-38. 
Bftin.  Mag.    Mineralogical  Magazine  and  Journal  of  the  Minenilogical  Society  of  Great  Britain 

and  Ireland.     London  and  Truro.     Begun  in  1877.     Vol.  1.  1877:  vol.  9.  1890-91. 
Nyt.  Mag.    Nyt  Magazin  for  Katurvidenskaberne;  udgives  (grundlaget)  af  den  pbysiciirraphiske 

Forening  i  Cbristiania.    8vo,  Cbristiania.     Begun  in  1838;   vols.  1,  2.  '38-'40;  29  30, 

'85-'86. 

btr.  Ak.  Stockh.    Ofversigt  af  E.  Vet.-Akad.  FOrhandlingar.  Stockholm.    Commenced  in  1844. 

1  vol.  ann.,  8vo:  vol.  48,  '91.     Also  a  series  of  supplementary  volumes.     Bihang  till  K. 

Svcnaka  Vetenskaps-Akademiens  FOrhandlingar.  vol.  1.  1873;  vol.  13.  1888,  etc. 
Overs.  Vid.  Selsk.  Copenk.    Overslgt  over  det  Kongelige  danske  Videnskabernes  Selskabs 

Foib.Midlmgi  r.     Copenhagen,  8vo. 


INTRODUCTION.  li 

PhiL  Trans.    TransactiouB  of  the  Royal  Society  of  Loudon.    4to.    Vol.  1  contains  transactions 

for  1665,  '66.    Vol.  182.  '91. 

Arb.  Fr.  Wien.    Pbysikalische  Arbeiten  der  eiutrftcbtigen  Freunde  in  Wien;  published 

in  Quartals;  1  qu.,  1788;  2  qu.,  '84;  8,  4  qu..  '85.    2d  voK.  1  qu.,  '86;  2  qii.,  '87;  8qu..  '88. 

Ac.  Philad.    Proceedings  of  the  Acad.  Nat.  Sci.,  Philadelphia.    8vo.    Begun  in  1841. 
Proo.  Am.  Acad.    Proceedings  of  the  American  Academy  of  Acts  and  Sciences.    8vo,  Boston. 

Begun  in  1846;  vol.  25,  90. 
Proc  Am.  Assoc.    See  Am.  Assoc 

Am.  PhiL  Soc    Proceedings  of  the  American  Philosophical  Society,  Philadelphia.    Vol. 

29.  '91. 

OoL  Boc.    Proceedings  of  the  Colorado  Scientific  Society,  Denver,  Colorado.     Begun 

in  18K3:  3  vols,  completed. 

Oryst.  Soc.    Proceedings  of  the  Crystal lological  Society.    8vo,  London.    Part  I.     1877; 

II,  188i. 
Proc  N.  Hist.  Soc.  Bost.    Proceedings  of  the  Nat.  Hist.  Society  of  Boston.    8vo.    Begun  in 

1841. 
Piroc.  Roy.  Soc.     Proceedings  of  the  Royal  Society  of  London.    8vo.  (Absti*acts  of  paper 

presented,  etc  )    Vol.  1.  1800-'14;  2,  •15-'80;  36.  '8a-'87;  4,  '87-'48;  5,  '48-'60;  10.  '59-'60; 

20.  71-72;  30.  '79-'80:  47.  '89-'90;  48,  '90;  49-50,  '9a-'91;  51,  '92. 
Proc.  Roy.  Soc  Rdinb.    Proceedings  of  the  R.  Soc.  of  Edinburgh.    8vo. 
Q.  J.  Ch.  Soc.    Si*e  J.  Oh.  Soc. 
Q.  J.  Q.  Soc.    Quurtcrly  Journal  of  the  (Geological  Society.    8vo,  London.    Begun  in  1845;    1 

vol   ann.;  vol.  47  '91. 
Rsc  O.  Surv.  India.    Records  of  the  Geological  Survey  of  India.    8vo,  Calcutta.    Begun  in 

1868;  vol.  20.  '87  (Index  vols.  1-20);  24.  '91. 
R«p.  Brit  Assoc.    Reports  of  the  British  Association  for  the  Advancement  of  Science.    Begun 

in  1831;  61st  meeting  at  Cardiff,  "91. 
Sch.  BCines  Q.    The  School  of  Mines  Quarterly.  Columbia  Colleffe,  New  York.    Becun  in  1880. 
S^izjft.  Oes.  nat.  Fr.  Berlin.    Schriften  der  Qesellschaft  natunorschender  Freunde  iu  Berlin. 

11  vols    8vo.  the  first  1  v.  ann.;  1.  1780;  5.  '84;  8,  '86-'87;  8.  '88;  9,  '89;  10.  '92:  11,  '94 

(vols    7-11,  also  as  1-5  of    Beobachtungen  und   Entdeckungen,  etc.).      Next,   Ncue 

Schriften,  etc.,  4  vols.  4to;  1.  1795;  2,  '99;   8,  1801;  4,  1808^.     Afterward  Magazin, 

etc.  (q.v.). 
ficfaviften  BCin.  0«s.  St.  P«t    Schriften  der  russisch-kaiserlichen  Qesellschaft  f Qr  die  gesammte 

Minernlogie.     1842.    For  continuation  see  Vh.  AUn.  Oes. 
Tech.  Q.     Technological  Quarterly  (published  by  the  Institute  of  Technology).     Boston. 

Begun  in  1887. 
Trans.  Am.  PhiL  Soc.    Transactions  of  the  American  Philosophical  Society.     4to,  Phila- 
delphia. 
Trans.  Roy.  Soc  BcUnh.    Transactions  of  the  Royal  Societv  of  Edinburgh.    4to. 
Vh.   Q.   Reicha.      Verhandlungen   der   kaiserlich-kOniglichen    geologischen    Reichsanstalt. 

Vienna.    Begun  in  1867. 
▼h.  BSin.  Oes.    Verhandluneen  d.  nissisch-kaiserlichen  mioenilogischen  Qesellschaft  zu  St. 

Petersburg.     1st  ser.,  1842-58.    2d  ser.,  vol.  1,  1866;  26.  1890. 
Vh.  nat.  Oes.  BaseL    Verhandlungen  der  naturforschenden  Qesellschaft  in  Basel.    Begun  in 

1854. 
Vh.  Ver.  Rheinl.    Verhandlungen  des  naturhistorischen  Vereiues  der  preussischen  Rlieinlande 

und  Westphalens.     Publitihed  at  Bonn.     Begun  in  1844.    Vol.  10,  '58;  20,  '63;  80,  '78;  40, 

'88;  48,  '91.     Index  1-40,  '44-'88. 
Zs.  O.  Oes.    Zeitschrift  der  deutschen  geol.  Qesellschaft.    8vo,  Berlin;  a  quarterly;  1  vol.  ann.. 

Vol.  1.  1849;  11,  '59:  21.  '69;  81.  '79;  41,  '89;  48,  '91. 
Zs.  Nat.  Balle,  or  Zs.  Ver.  Halle.    Zeitschrift  filr  die  gesammten  Naturwissenschaften,  von 

dem  nat.  Verein  f.  Sachsen  und  ThQringen  in  Halle.    Be^un  in  1858.    Vol.  68,  1890. 

Since  1888,  vol.  56,  the  title  has  been  Zeitschrift  fQr  Naturwusenschaften,  etc. 

3.     XVDEFEITDENT  WORKS. 

Achiardi,  X  MetallL    I  Metalli  loro  Minerali  e  Miniere,  by  A.  D'Achiardi.    Vol.  1,  402  pp.  8v6; 

vol.  2.  685  pp.    Milan,  1888. 
Achiardi,  Blin.  Tosc    Mineralogia  della  Toscana,  by  A.  D'Achiardi.    Vol.  1,  276  pp.,  1872; 

vol.  2,  402  pp.  8vo,  Pisa.  1878. 
Adam,  TabL  Min.    Tableau  Min^ralogique,  by  M.  Adam.     102  pp.  4to,  Paris.  1869. 
AgilCit  Ort.  Oans.  Snbt.    Qeorgius  Agricola,  de  Ortu  et  Causis  subterraneoruni;  preface  dated 

1548. 
Poas.    Id.,  de  natura  fossilium;  pref.  dated  1546;  and  De  veteribus  et  novis  metallis; 

pref.,  1546. 
'Berm.    Bermannus.  sive  De  re  metallica  Diallogus;  pref.,  1529. 
Agiicj  Interpr.     Interpretatio  Qermanica  vocum  rei  metnllics;    pref.,  1546.    The  edition  of 

Agricola's  works,  cited  beyond,  including  the  four  preceding  parts,  is  one  in  folio,  1  vol., 

Bttsiles  (Basel).  1558. 


lii  INTRODVCTJON. 

Anio^  MetalL    De  re  Metallica;  by  id.    Preface  dated  1550.    Fol.,  Basiles,  1657. 

Audn,  Min.    Manual  of  Mineralogy;  by  A.  Aikiu.    2d  ed.,  8vo,  London.  1815.    The  Ist  ed. 

appeared  In  1814. 
Albert.  Magnus,  Bflin.    Albertus  Magnus,  De  Mineralibus.    Written  after  1262. 
Alger-Phillips  Min.    Treatise  on  ^un.  bv  Wm.  Piiillips;  5tb  ed.  (from  the  4lb  London  ed.  by 

li.  Allan),  with  numerous  additions  by  F.  Alger.    8vo,  Boston,  1844. 
Allan, 


Argenville, 

Aristotle.    Aristotle's  works;  particularly  the  yfereoopnXoyiKd,  or  "Meteorology," and  Ilepi 

&avf4ixaia)y  atcovauarooy,  or  •*  Wonderful  Things  Heard  of."    Works  written  about 

the  middle  of  the  4th  centurv  b.c.     A.  born  about  ^  B.C.  and  tl.  822  b.c. 
Arppe,  Finsk.  BAin.    Analyser  tif  Finska  Mineralier;   by  A.  £.  Arppe.    Part  I,  1855.  from 

the    Act.  Soc.  Fenn.,  4,  561-578;   II.   1857.  ib..  6,  467  (paged  1-51);   III.  1859-1861, 

lb..  6,  580. 
B.  de  Boot.    Lap.  Gemmarum  et  Lapidum  Historia.    4to.  Jena.  1647:  the  1st  edit,  published  at 

Jena  in  16U9;  the  2d.  enlarged  by  A.  Toll,  Lugduni  Bat..  8vo.  1686. 
Ball,  QeoL  India.    A  Manual  of  the  Geology  of  India.    Part  III.  Economic  Geology;  by 

y.  Ball.  640  pp.    Calcutta,  1881. 
Bauer,  Min.    Lehrbuch  der  Miueralogie  von  Max  Bauer.    562  pp.  8vo.  Berlin  and  Leipzig, 

1886. 
Bauerman,  Min.      Text-Book  of  Systematic  Mineralogy;  by  Hilaiy  Bauerman.    867  pp.  12mo, 

London,  1881. 
Text-Book  of  Descriptive  Mineralogy;  by  id.    899  pp..  London.  1884. 
Baunh.^  Kryst.     Diis  licich  der  Krystalle  fQr  jeden  Freund  der  Natur.  insbesondere  fflr 

Alineraliensammler,  leichtfasalich  dargestellt;  by  H.  Biiumhauer.    864  pp.  8vo.  Leipzig, 

1889. 
Beck,  Alin.  N.  T.    See  Rep.  Blin.  N.  T..  beyond. 

L.,  Opusc.    Opuscula  of  Torbernus  Bergmann.    1780. 

Sciagr.    Sciagmphia  Kegni  Miueralis(in  Latin);  by  T.  Bergmann.    8vo.  1782;  reprint 

in  Loudon.  1783. 
Ben.,  N.  Byst.  Min.    Neues  System  der  Miueralogie;  translated  from  the  Swedish  by  Drs. 

Gmelin  and  Pfaff.    NQrnber^.  1816. 

Nouveau  Bysi^me  de  Mmeralogie  ;  by  J.  J.  Berzelius.    8vo.  Paris.  1819  ;  translated 

from  the  Swedish. 
Berz.,  I«5thr.    Die  Anwendung  des  LOthrohrs.  etc.    Germ.  Transl.  by  H.  Rose.    NUruberg, 

1821;  4th  eil..  1844.    American  ed.  by  Whitney.  1846. 
Bend.,  Tr.,  1824,  1832.    Traite  element  aire  de  Min.;   by  F.  S.  Beudant.    8vo,  Paris,  1824; 

2ded.,  2  vols.,  1832. 
Bischcfi^  Oh.  QeoL    Lehrbuch  de  chemischen  und  physikaliHchen  Gleologie ;  by  G.  Bischoff. 

2  vols.  8vo.     Bonn.  1847-54.     2d  ed.,  1863-66.     Also  an  English  edition. 
Blum,  Min.    Lehrbucii  der  Miueralogie  (Oryktognosie);  by  J.  Ueinhard  Blum.  I.  Abth..  4th  Ed., 

256  pp.  8v().  Stuttgart,  1878;  11.  Abth..  257-642  pp..  1874. 
Blum,  Pseud.    Die  Pseudomorphosen  des  Mineralndchs;  by  J.  li.  Blum.   Stuttgiirt,  1848.    With 

Nachtrftge,  1,  1847;  2.  Heidelberg,  1852;  8.  Erlangen.  1868;  4.  Heidelberg.  1879. 
Blumenbach.  Handb.    Handbuch  der  Naturgeschiclite.    8vo,  sth  ed..  GOttingeii.  1807. 
Bombicci,  Min.    Corso  di  Mineralogia.  Seconda  Edizione.    2  vols.  (vol.  2  in  two  parts).  1878- 

75.    Bologna. 
Boricky,  Oh.  Min.    Elemente  einer  neuen  chemisch-mikroskopisclien  Mtneiiil-  und  Gesteins- 

analyse;  by  E.  Boricky.    72  pp.  4to,  Prag.  1877. 
Bom,  Brief.  WftlschL    Briefe  aus  Wftlschland  (Italy);  by  I.  v.  Born.    8v().  Pir.gne.  1773. 
Bom,  Uthoph.     Lythophylacium  Bomianum;    Index   Fossiliimi  qiise  col  I  in  i*^  etc  ,   Ignatius 

8.  R.  1.  Equcsa  Born.    2  parts.  Pmgue;  part  1.  1772;  2.  *75.     A  descriptive  catalogue. 

but  without  notes. 
Bom,  Oat.  Foss.  de  Raab.    Catalogue  metliodique  et  ruisonne  de  la  collection  dcs  Fos.sile8  de 

Mile.  Eleonore  de  Raab;  by  id.     4  vols.  8vo,  Vienna.  1790 
Bonrgeois,  Reprod.  Bflin.    Reproduction  artiUcielle  dcs  MintM-nux;  by  Leon  Rourireois.  240  pp. 

8vo.  Paris,  1884.   (Encycl.  Chimique  by  M.  Fmny,  vol.  2,  Isi  Apjeinlix.) 
Bourn.,  Cat.     Catalogue  de  la  Collection  minemlogiquc  piuticuliere  du   Roi;    by  Comte  de 

Bournon.    8vo,  whh  Atlas  in  fol..  Paris.  1817. 
Bourn.,  Alin.    Trniie  de  Minemlogie;  by  Comte  de  Bournon.     8  vols.  4to.  180S. 
Bontao,  Diamant    Le  Diamant;  by  E.  Boutan.  328  pp.  8vo,  Paris.  1886.  (Encycl.  Chimique  by 

M.  Fremy.) 
Brackebnsch,    Min.   Argentina.     Lns   Especies  Minernles  de    la  Repiiblioi  Argentina;    by 

D.  Luis  Brackebnsch.    120  pp.  Buenos  Aires,  1879.    (Anal.  Soc  Cicntif.  Argentina.) 
Bravais,  Orist.    Etudes  Cristnllogniphiques.     Paris.  1866  (1849). 
Breith.,  Ohar.  1820.     Eurze  Chamkteristik  des  Mineral -Systems;    by  A.  Breithaupt    8yo, 

Freiberg.  1820. 
Breith.,  Ohar.  1823,  1832.    VollsiUndige  Char.,  etc.;   by  id.     8vo.  Dresden.  1828;  2d  ed., 

1832. 


INTBOBUCTION.  liii 

BraitlL.,  Uib.  1830.    Uibersicht  des  Mineral-System's;  by  A.  Breithaupt.    8vo,  Freiberg,  1890. 
Breith.,  Handb.    Vollstflndiges  Unndbuch  der  Miueralogie;  by  id.    8vo,  Dresden  and  Leipzifl;; 

vol.  1,  iutrodurt..  1836;  2.  '41;  8,  '47. 
Brochant,  AUn.    Traite  de  Min4ralogie;  by  A.  J.  M.  Brochant.     Paris,  1808;  an  earlier  edition 

in  isOO. 
Bromell,  BSin.    Herr  Magni  von  Bromells  Mineralogia.    2d  ed.,  16mo,  Stockholm,  1739.    1st 

ed.  pub'd  iu  1730. 
Brongn.,  Blin.    Traite  61ementaire  de  Min^ralogte;    by  A.  Brongniart.     2  vols.   8vo,   Paris, 

1807. 
Brongiu,  TabL    Tableau  des  Esp^ces  Min^rales;  by  id.    48  pp.  8vo,  Paris,  1888. 

;  bj    " 


I,  Cryst.    Familiar  Introduction  to  Crystal lograpby;  by  H.  J.  Bn)oi&e.  8vo,  London,  1828. 
B.  A  M.,  Min.     Introduction  to  Mineralogy,  by  the  late  Wm.  Phillips;    new  edition,  with 

extensive  nltenitions  and  additions,  by  H.  J.  Brooke  and  W.  H.  Miller.     8vo,  London. 

1852.    Prof.  Miller  is  the  author  also  of  a  Treatise  on  Crystatlograpliy,  8vo.  Cambridge, 

1839.  giving  the  elements  of  the  system  adopted  in  the  above  work,  a  system  first  proposed 

by  Whewell,  in  Phil. Trans,  for  1825. 
Bmckmann,  Magnalia  Dei  in  locis  subterraneis.    2  parts,  fol. ;  part  1,  1727;  2,  '80. 
Bmah,  Determ.  Min.    Manual  of  Determinative  Mineralogy,  with  an  Introduction  on  Blowpipe 

Analysis.     176  pp.  8vo,  New  York,  1875.    8d  Ed.  104  pp.,  1878. 
Bnchner,  Meteoxlten.    Die  Meteoriten  in  Sammluneen;  ihre  Geschichte.  mineralogische  und 

chcmische  Beschaffenheit;  by  Otto  Bnchner.    202  pp.,  Leipzig,  1863. 
Omiiu,  Min.    De  Mineralibus;  by  Bernardius  Caesius.    656  pp.  fol.,  Lugduni,  1636. 
OaL  Bflin.  Rep.    Aimual  Reports  of  the  State  Mineralogist  of  California.    1,  June  to  Dec. 

1880;  2,  Dec.  1880  to  Oct.  1882;  8,  1888;  4,  1884;  5,  1885;  6,  in  two  parts,  1886-67;  7, 

1887;  8. 1898:  9,  1889;  10,  1890. 
Oappeller,  CrUt.    Prodromus  Cristallographiae;  Marc.  Ant.  Cappeller.    4to.  Lucerne,  1723. 
Oat.  de  Dr^e.    Catalogue  des  huit  Collections  qui  composent  le  Musee  mineralogique  de  £t.  de 

Dree.    4to,  Paris.  1811.    Dufr^noy  speaks  of  it  as  the  work  of  M.  Leman. 
Chapman,  BSin.    Pmctical  Mineralogy;  by  E.  J.  Chapman.    8vo.  London,  1848. 
Oiiapman,  Ohar.  Min.    Brief  Description  of  the  Characters  of  Minerals;  by  id.    12mo,  London, 

1844 
deaveland,  Min.,  1816,  1822.    Treatise  on  Mineralogy  and  Geology.    8vo,  Boston,  1816;  2d 

cd.,  2  vols.  8vo.  Boston,  1822. 
Ctoheo,  Bamml.    Sammlune  von  Mikrophotographieen  zur  Yeranschauiichung  der  mikrosko- 

pischen  Structur  von  Mineral ien  und  G^teinen,  aufgenommen  von  J.  Giimni,  Oifeuburg; 

by  £.  Cohen.    Lief.  l-«,  Stuttgart,  1881-88. 
Ooniwall,  Blowpipe  AnaL    Manual  of  Blowpipe  Analysis,  qnalitativc  and  quantitative,  with  a 

complete  system  of  Determinative  Mineralogy;  by  H.  B.  Cornwall.     3ii8  pp.  8vo,  New 

York,  1882. 
Oronst.,  or  Oronat.  Min.,  1768,  1781.    Minenilogie:  eller  Minernl-RiketH  Up^talhjing:  by  A. 

Croustedt  (but  issued  anonymously)      12mo.  Mockholni.  1758:  liruiinifir.s  tMlit.  in  Dniiish, 

Copenhagen.  8vo,  1770;  2d  Swedish  ed.,  Stockholm.  178i;  Magellan'.^  edit  in  English, 

3  vols.  8vu.  London,  1788 
Sana,  Manual.    Manual  of  Mineralogy  and  Petrograph^y,  containing  the  elcnionis  of  the  Science 

of  Minerals  and  Rocks  for  the  use  of  the  praciical  Miueralogi&ii  .-tnd  Geologist  and  for 

in8tru<:tiou  iu  Schools  and  Colleges;  l>y  James  D.  Dana.      4lh  etiiliun,  iAl  pp.  12mo,  ^ew 

York,  1887.     Isl  ed.,  '50;  2*1  ed..  '57;  M  ed.,  1878. 
BSin.    This  work;  by  James  D.  Dana,  1837-1868.     Edition  1,  1837;  2.  1844;  8.  1850; 

4,  1854.  with  supplements  1  to  10  to  4th  edition  in  the  Am.  J.  Sc,  1855-1862,  the  last  three 

by  G.  J.  Brush;  5th  ed.,  1868,  by  James  D.  Dana  aided  by  G.  J.  Brush,  with  appendix  1, 

1872,  by  G.  J.  Brush;  2,  1875,  and  3,  1882,  both  by  E.  S.  Dana. 

Bfin.  Beaton.    Outlines  of  the  Mineralogy  and  Geology  of  Boston  and  its  vicinity;  by 

J.  Freeman  and  S.  L.  Dana.     8vo,  Boston,  1818. 

Text-Book.    A  Text-Book  of  Mineralogy,  with  an  extended  Treatise  on  Crystallography 

and  Physical  Mineralogy;  by  E.  8.  Dana,  on  the  plan  and  with  the  co-operation  of  James 

D.  Dana.    486  pp.  8vo,  "New  York,  1877;  2d  ed.,  1888. 
Ilaabenton,  TaU.    Tableaux  methodiques  des  Min^raux.     Paris,  1784    Only  a  classified  cata- 
logue.   Several  subsequent  editions  were  issued,  the  6th  in  1799. 
DavUa,  Cab.    Catalogue  syst.  et  niisonne  des  Curiosites  de  la  Nature  et  de  I'Art  qui  composent 

le  Cabinet  de  M.  Davila.    3  vols.  8vo,  Paris.  1767. 
Sechan,  Nntsb.  Bflin.     Die  nutzbaren  Mineral  ten  und  Gebirgsarten  im  deutschen  Reiche;  by 

H.  von  Dechen.    806  pp.  12mo.  Berlin,  1873. 
Pelamitth.,  Sciagr.    New  edition  of  Mongcz's  Sciagraphie  (Fr.  trl.  of  Bergmann's  Sciagr.,  with 

additions);  by  J.  C.  Delametherie.    2  vols.  8vo.  Paris,  1792. 
Delameth.,  T.  T.    Tlieorie  de  la  Terre;  by  id.    2d  ed.,  5  vols.,  Paris,  1797;  vols.  1,  2,  of  this 

edition  contain  his  Minenilogy. 
ZMameth.,  Min.    Lemons  de  Mineralode:  by  id.    8vo,  vol.  1,  1811;  2,  12,  Paris. 
Be  Ziiale,  Crist.,  1772.    Essai  de  Crista  I  logranliie:  by  Rome  de  I'lsle.    8vo.  Paris.  1772. 

Xiale,  Orist.,  1783.    Cristalloi^raphie,  ou  Description  des  formes  propres  H  tons  les  corps  du 

Begne  mineral;  by  id.    Called  2d  edition  of  the  preceding.    4  vols.  8vo,  Paris,  1788. 


liv  INTRODUCTION, 

Z>«meite,  Ijettref.    Lettres  siir  In  Mineralogie;  by  Dr.  Demeste.    2  vols.  16mo,  1779. 
Dioscor.     Dioscorides  Ilepi  v\rf%  iixrfjiKtfi  (Mnteria  Medica),  written  about  a.d.  50.    In  the 

mineral  part  treats  especially  of  tbe  medical  virtues  of  minerals,  but  often  gives  also  short 

descriptions.    Not  alluded  to  among  tbe  many  references  in  Pliny,  but  evidently  cited 

from. 
Doelter,  Allg.  Oh.  Min.    AUgemeine  chemische  Miueralogie;  by  C.  Doelter.    277  pp.  8vo, 

Leipzig,  1890. 
Domeyko,  Bun.,  1846, 1860,  1883.     Elementos  de  Mineralojia;  by  I.  Domeyko.    8vo,  Chill. 

Ist  ed.;  Serena,  1845.    2d  ed.,  Santiago,  18tK),  with  appendixes  1-6.    8d  ed.,  762  pp., 

1879;  also  appendix  1,  1881;  2,  1883. 
Domeyko,  Tratado  de  Bnaayea ;  by  id.    2d  ed.,  8vo,  Valparaiso,  1858. 
Dufr.,  Min.,  1844, 1866-1860.    Trait6  de  Mineralogie;  by  A.  Dufr^noy.    4  vols.  8vo  (the  last 

of  plates).  Paris,  1844;  2d  ed..  5  vols.;  1,  2.  8.  '56;  4,  '59;  5,  '60. 
Dz.,  Min.    Manuel  de  Mineralogie;  by  A.  Des  Cloizeaux.    572  pp.,  with  52  plates,  8vo.  Paris, 

vol.  1,  1862;  vol.  2,  ler  Fasc,  208  pp..  Paris,  1874. 
Dz.,  N.  R.     Kouvelles  Hecherches  sur   lea  Proprilt^s  optiques  des  Cristaux.  naturels  ou 

artificiels.  et  sur  les  variations  que  ces  propriet^s  §prouvent  sous  Tinflueuce  de  la  chaleur; 

by  id.    222  pp.  4to,  Paris,  1867.    (Memoires  prtent.  &  llnstitut  imperial  de  France, 

vol.  18.) 
Dx.,  Proptr.  Opt.  1.  2.    De  Temploi  des  proprietes  optiques  birlfringentes  en  Mineralogie;  by 

id.  1,  1857  (Ann.  Mines,  vol.  11.  pp.  261-842).    Also  2  (2e  Memoire);  by  id.,  1858  (ibid., 

vol.  14,  pp.  839-420).    The  third  memoir  of  this  series  is  given  in  N.  R.  above.    Still 

another  with  description  of  instruments,  methods,  etc. ,  was  published  in  1864— Memoire 

su  I'emploi  du  microscope  polarisant.  etc.   (ibid.,  vol.  6,  557-595,  1864). 
Dx.,  Quarts.    Memoire  sur  la  Cristallisatiou  et  la  Structure  int^rieure  du  Quartz;  by  A.  Des 

Cloizeaux.    212  pp.  4to,  with  5  folded  plates.  Paris,  1858. 
Bglaaton,  Min.  Syn.    Catalogue  of  Minerals  and  Synonyms  alphabetically  arranged,  1889  (Bull. 

U.  S.  JMat.  Mus.,  No.  88;;  by  Thomas  £gle8ton.    Also  republished,  enlarged.    878  pp.. 

New  York.  1891. 
Bmmerling,  Blin.    Lehrbuch  der  Mineralogie;  by  L.  A.  Emmerling.    8vo,  Giessen,  1st  ed., 

1798-'97;  2d  ed.,  '99,  1802. 
Broker,  Aula  Subt.    Aula  Subterranea  (on  Ores,  Mining,  and  Metallurgy);  by  L.  Ercker. 

Written  in  1574,  published  in  1595. 
firdmann,  Dannemora  Jemm.    Dannemora  JemmalmsfiUt,  etc.;   by  A.  Erdmann.      12mOf 

Stockholm,  1851.    Also  UtO  Jemm.,  1856. 
Brdmann,  BCin.    Lftrobok  i  Mineralogien;  by  A.  Erdmann.    8vo.  Stockholm,  1858. 
■stner,  Min.    Yersuch  einer  Mineralogie.    8  vols,  in  5  parts,  8vo,  Vienna.  1794-1804. 
Bstner,  tlber  Werner's  Verbesa.  in  Min.    FreyuiQthige  Gednnken  Uber  Herrn  Inspector  Wer- 
ner's Verbesserungen  in  der  Mineralogie,  neb.<it  einigen  Bemerkungen  nber  Herrn  Assessor 

Karstens  Beschreibung  des  vom  sel.  Leske  Miueralien-Cabinetts;    by  Abbe  £stner.    64 

pp.  18mo,  Wien,  1790. 
Bzner,  Unt.  H&rt    Untersuchungen  Qber  die  Hftrte  der  Krystallflftchen;   by  Franz  Exner. 

166  pp.  8vo,  Vienna.  18Ta. 
Fabrlcins,  Met.    De  rebus  metallicis  ac  nomlnibus  observationes  varise,  etc.,  ex  schedis  Gteorgii 

Fbbricil.    Tiguri,  1566.    Issued  with  an  edition  of  Gesner's  Foss. 
Faii^aa.  Vole.  Viv.    Recherches  sur  les  Volcans  6teints  du  Vivarais  et  du  Velay;  by  Faujas  de 

St.  Fond.    Fol.,  Grenoble  et  Paris,  1778.    By  tbe  same,  Mineralogie  des  Volcans,  8vo, 

Paris,  1784. 
Fiaoher,  Mikr.  Min.    Eritische  mikroskoplscb-mineralogische  Studien;  by  H.  Fischer.    64  pp. 

8vo,  Freiburg  i.  Br.,  1869.    Erste  Fortsetzung,  64  pp.,  1871.     Zweite  Fortsetzung,  96  pp., 

1873. 
Flaolier,  Nephrit.    Nephrlt  uud  Jndeit  nach  ihren  mineralogischen  Elgenschaften,  so  wie  nach 

ihrer  urgeschichtlichen  und  ethuographiscbeu  Bedeutung;  by  Heiurich  Fischer.    411  pp. 

8vo.  Stuttgart.  1875:  2te  Autiaire.  1880. 
Fora.,  Min.     Miuerogniphia;  by  Sigfrid  Avon  Forsius.     16mo,  Stockholm,  1648. 
Fouqntf-Ii^vy.  Min.  Micr.    Miueralogie  micrographique,  rocbes  erupt ives  Fnin9ai8es;  by  F. 

Fouque  aud  A.  Micbel-Levy.    509  pp  4to.  Paris,  1879. 
Fonque-Ii^vy.  Synth.  Min.    Synthase  des  Mineraux  ct  des  rocbes;  by  F.  Fouque  and  Michel- 

Levy.    423  pp.  8vo.  Paris.  1882. 
Frenzel,  Min.  Ijez.    Mineralogisches  Lexicon  f&r  das  EOnigreich  Sachsen;  by  August  Frenzel. 

880  pp.  12mo,  Leipzig.  1874. 
Fnoha,  Kiinst.  Min.    Die  kQnstlich  dargestellten  Mineralien.  etc. :  by  Dr.  C.  W.  C.  Fuchs.     174 

pp.  8vo,  Haarlem.  1872  (Nat.  Verbandelingen). 
Gkdlitsin,  Diet.  Alin.     liccueil  de  noms  par  order  alphabetique  apropries  en  Mineralogie;  by 

D.  de  Gallitzin      Sm.  4to.  Brunswick,  1801. 
Odt.,  Index.    Index  der  Krystallformen  der  Mineralien;  by  Dr.  Victor  Goldschmidt.    8  vols.. 

1886-1891,  Beriin. 
Gleaner,  FusB.    De  omul  rerum  fossilium  genere,  Gemmis,  Lapidibus,  Metallis,  etc.;   opera 

Conrudi  (k'sueri.    Tiguri,  1565. 


INTRODUCTION,  Iv 

0«iith,  Min.  N.  O.  The  Minerals  of  North  Carolinn.  BulletiD  of  the  U.  S.  O.  Surv.,  No.  74. 
119  pp.,  WnshiiigtoD,  1891.  Also  earlier,  Minerals  and  Mineral  Localities  of  North  Caro- 
lina.    122  pp,  Huleigh.  1881  (Geol.  N.  Carolina.  1881). 

Qenth,  BCin.  Rep.  Penn.  Preliminary  Report  on  the  Mineralogy  of  Pennsylvania;  by  F.  A. 
Genth,  with  an  appendix  on  the  Hydrocarbon  Compounds  by  S.  P.  sadtler.  2^6  pp., 
1875  (2d  G.  Surv.  Fenn.,  1874).    Second  Preliminary  Report;  81  pp.,  Harrisburg,  187tt. 

OmL  India.    See  Ball.  Oeol.  India. 

Q«ol.  Rec.  The  Geological  Record  for  1874:  an  account  of  works  on  Geology.  Mineralogy,  and 
Palaeontology  published  during  the  year;  edited  by  W.  Whitaker,  Loudon,  1875.  Also 
similar  volumes  for  1875, 1876.  1877.  1878,  1879;  for  1880-84  in  two  volumes. 

OmoiL  Rev.  Revue  de  Geologie  pour  I'anuee  1860;  by  M.  Delesse  and  M.  Langel.  Vol.  16  for 
1877-78. 

Olocker,  Handb.,  1831, 1839.  Handbuch  der  Mineralogie;  by  £.  F.  Glocker.  8vo,  Nam- 
berg,  1881;  2d  edit.,  1889. 

Olocker,  83rn.  Gtenerum  et  Specierum  Mineralium  secundum  Ordines  Naturales  digestorum 
Synopsis;  bv  id.    8vo,  Halle.  1847. 

OmeUn,  BUn.  £inleitung  in  die  Mineralogie;  by  J.  F.  Gmelin.  8vo,  NQmberg,  1780.  By  the 
same.  Gruudriss  einer  Min.    8vo,  GOtlingen,  1790. 

Oftmg  A  laettaom,  BUn.  Manual  of  the  Mineralogy  of  Great  Britain  and  Ireland;  by  R.  P.  Greg 
and  W.  G.  Lettsom.    8vo.  London,  1858. 

Qnrlt,  Kiinatl.  Min.  Uebersiclit  der  pyrogenneten  ktlnstlichen  Mineralien,  namentllch  der 
krystallisirten  HQttenerzeugnisse;  by  Dr.  A.  Gurlt.    8vo,  Freiberg.  1857. 

Gvoth,  Edelateinkiinde.  Grundriss  der  £delsteinkunde;  by  Paul  Groth.  165  pp.  8vo,  Leip- 
zig, 1887. 

Gvoth,  Min.-Samml.  Die  Mineralien-Saromlune  der  Kaiser- Wilhelms-Universit&t,  Strassburg; 
ein  Supplement  zu  den  vorhandenen  mmeralogischen  HandbUchern;  by  Paul  Groth. 
271  pp.  4to,  Strassburg,  1878. 

Otolh,  Phys.  Kryat  Physikalische  Krystallographie  und  Einleitung  in  die  kryrtallo- 
graphische  Itenntniss  der  wichtigeren  Substanzen;  by  Paul  Groth.  528  pp.  8vo,  Leipzig, 
1876.     2d  ed.,  710  po.,  1885. 

Orotli,  Tab.  Ueb.  Tabeilariscbe  Uebersicht  der  Mineralien  nach  ihren  krystallographisch- 
chemlschen  Beziehungen  geordnet;  by  id.  120  pp.  8vo,  Braunschweig,  1874.  2d  ed., 
134  pp.  4to,  1882.     8d  ed.,  167  pp.  4to,  1889. 

H^  Tr.,  1801,  1822.  Tmit6  de  Mineralogie;  by  C.  UaQy.  A  4to  ed.  of  4  vols.,  with  atlas  in 
fol.;  also  nn  8vo  ed.,  Paris,  1801;  20  ed.,  4  vols.  8vo,  with  fol.  atlas,  1822. 

H^  Orist.    Traite  de  Cristallographie;  by  id.    2  vols.  8vo,  1822. 

BL,  TabL  Comp.  Tableau  Comparatif  des  resultats  de  la  Cristallographie  et  de  I'analyse  chimique 
relativement  &  la  classification  des  Miniraux;  by  id.    8vo,  Paris,  1809. 

Haidi,  BCin.  Moha.  Treatise  on  Mineralogy,  by  F.  Mohs;  trl.,  with  considerable  additions,  by 
Wm.  Haidinger.    8  vols.  8vo,  Edinburgh,  1825. 

HaiiL,  BUn.    AufangsgrUnde  d.  Min.;  by  id.    8vo,  Leipzig,  1829. 

Haid.,  Handb.    Handbuch  d.  bestimmenden  Mineralogie;  oy  id.    8vo,  Vienna,  1845. 

Haid.,  Ueb.  Uebersicht  der  Resultate  mineralogischer  Forschungen  im  Jnhre  1848;  by  id. 
Eriangen.  1845. 

Handwdrterb.     HandwOrterbucli  der  Mineralogie  und  Geologie;   by  Hartmann. 
Leipzig,  1828.    Also  Handbuch  d.  Min.,  2  vols.    Weimar,  1848. 

Vennch.    Versuch  elnes  Entwurfs  zu  einer  Einleitung  in  die  Oryktognosie;   by 
J.  F.  L.  Hausmann.    8vo,  Braunschweig,  1805;  Cassel,  '09. 

Handb.,  1813,  1847.    Handbuch  der  Mineralogie;  by  id.    8  vols.  12mo,  GOttingen, 
1813;  2d  ed.,  1st  vol.,  introductory,  ^28;  2d,  hi  two  parts,  '47. 
\^  Min.  Not.    Mineralogische  Notizen.    4to  with  plates,  Frankfurt,  1-7,  with  Index  in  No. 
7,  1854-'68;  8,  '68;  9,  70;  10,  71;  11,  1878  (from  the  Abh.  d.  Senckenberg.  nat  Gesell- 
scfaaft,  Frankfurt). 

Beddle,  Min.  Chapter  on  Mineralogy  in  vol.  16  of  the  Encyclopsedia  Britannica  (pp.  846  to  481); 
by  M.  Forster  Heddle.     1888. 

Hflttokel,  Pyxit  Pyritologia,  oder  Eiess-Historie;  by  J.  Fr.  Henckel  (of  Saxony).  8vo,  Leipzig, 
1725. 

Foaa.    Foflsila  arranged  according  to  their  obvious  characters;  by  John  Hill.    8vo,  Lon« 
don.  1771.    (De  Lisle  savs  it  was  not  issued  till  1772.) 

Min.,  Oeogr.  Swed.    Mineralogisk  Gteografl  Ofver  Sverige;  by  W.  Hisinger.    8vo,  Stock- 
holm. 1808.    Also 
BCia.,  Qeogr.  Wdhler.    Versuch  einer  mlneralogischen  Geographie  von  Schweden,  tlber* 
setzt  von  F.  WOhler.    8vo,  Leipzig.  1826. 
.,  Handbok.    Handbok  fOr  Mineraloger  under  Resor  i  Sverige;  by  W.  Hisinger.    8vo,  Stock- 
holm. 1843. 
Bintse,  Min.    Handbuch  der  Mineralogie;  by  C.  Hintze.    Vol.  2,  Lief.  1-5,  pp.  1-800  (Sili- 

cates,  pt.),  Leipzig,  1889  to  1891. 
Hdfer,  Min.  K&mth.    Die  Mineralien  Eftmthens;  by  A.  HOfer.     84  pp.  8vo,  Elaeenfurt,  1870. 
Boff, Mag.     Magazin  fOr  die  ffefammte Min..  etc. :  by  K.  E.  A.  v.  Hofl.    1  vol.  8vo,  Leipzig,  1801. 
Bofmann,  BCin.    Handb.  d.  Mineralogie;  by  C.  A.'S.  Hofmaun.    4  vola.  8vo,  Freiberg.     Vol. 


Ivi  nfTRODUCTION. 

1.  1811;  2,  part  a,  12.  ft.  '15;  8.  parts  a.  ft.  '16;  4,  part  a,  '17,  h,  18.  Work,  after  2d  toI.. 
part  a,  isfiued  bv  Br«itliuupt,  Hofniauu  haviug  died  March,  1818.  Vol.  4,  part  6.  coDsisto 
of  notes  and  addilious  by  Breitliaupt,  and  includes  also  the  Letztes  Min.  Syst.  of  Werner 
(1817). 

Hunt,  Min.  Physiolonr.    Mineral  Physiology  and  Physiography:  a  second  series  of  Chemical 

and  Geological  Essays;  by  Thomas  Sterry  Hunt.    710  pp.  8vo.  Boston.  1886. 
Hunt,  Syst.  Min.     Systematic  Mineralogy  based  on  a  Natural  Classification;  by  T.  8.  Hunt. 

391  pp.  8vc),  New  York.  1891. 
Huot,  Min.    Manuel  de  Miueialogie;  by  J.  J.  N.  Huot.    2  vols  16mo,  Paris.  1841. 
Jameson,  Min.,  1804,  1816,  1820.    A  System  of  Mineralogy;  by  R.  Jameson.    8yo.  Edin- 
burgh; Ist  cd..  2  vols.,  1804:  2d.  3  vols  ,  '16:  8d.  3  vols..  1820. 

Published  also  a  Manual  of  Min.,  8vo.  in  1821.  and  Minei-alogy  according  to  the  Natural 

System  (from  Encvcl.  Brit  ),  in  1837;  also,  in  1805.  a  Ti-eatise  on  the  External  Characters 

of  Minerals.  8vo.  Edinburgh. 
Jaacha,  Kl.  Schrift.     Kleine  min.  Schriften;  by  C.  F.  Jnsche.    12mo.  Sondershausen,  1817. 
John,  Untersuch.     Chemische  Untersuchungen  mineralischer.  etc..  Substanzen;  bv  J.  Fr.  John. 

8vo.  Berlin.  Fortsetzung  d.  chem.  Laboratoriums,  Berlin,  which  makes  vol.  1  of  series; 

vol   2.  '10;  3.  '18:  4.  '16;  6.  '21. 
Karsten,  Mus.  Leak.    Museum  Lcskeanum,  Regnum  minerale;   by  D.  L.  6.  Earsten.    2  vola. 

8vo.    Leipzig,  1789. 
Karst..  Tab..  1791.    Tabellarische  Uebersicht  der  mineralogisch-einfachen  Fossilien;   by  id. 

Fol.,  Berlin,  1791. 
Kant..  Tab.  1800,  1803.    Mineralogische  Tabellen;  by  id.    Fol.,  Berlin,  1800;  2d  ed.,  fol., 

Berlin.  1808. 
Karat.,  Wem.  Verbesa.  Min.    Ueber  Herrn  Werners  Verbesfenin^en  in  der  Mineralogie  auf 

Veranlassung  der  freimOthigeu  Gedanken,  etc.,  des  Herrn  AbbeEstner;  by  id.     80  pp. 

12mo,  Berlin.  1798. 
Kbl.,  Ohar.    Charakteristik  d.  Mineralien;  by  Fr.  von  Eobell.    8vo,  NQrnberg,  Abth.  1,  1880? 

2.  1831. 

KbL,  Min.    GrundzQged.  Mineralogie;  by  id.    8vo,  NCtrnberg,  1838. 

Sbl.,  Taf.,  1863.    Tafeln  zur  Bestimmuug  d.  Mineralien ;  by  id.    5th  ed.,  Mtlnchen,  1858.    8th 

ed.,  1864;  11th  ed.,  1878. 
KbL  Min.-Namen.    Die  Mineral-Namen;  by  id.    8vo.  MOnchen,  1858. 
Sbl..  Oescli.  Min.    Geschichte  d.  Min.:  by  id.    8vo,  MUnchen,  1864. 
Kenng..  Ueb.     Uebersichte  der  Resultate  mineralogischer  Forschungen;  by  6.  Ad.  Kenngoti. 

For  the  years  1844-'49,  Wlen.  1852;   for  years  1850-'51,  Wien,  1853;   for  '54,  Wien,  1854; 

for  '68,  Leipzig,  1855;   for  '54.  ib.,  1856;   for  '55,  ib..  1856;   for  '56,  '57,  ib.,  1858;  for  '68, 

ib..  1860;  for  '59.  ib.,  1860;  for  '60.  ib..  1862:  for '61.  ib..  1862;  for  •62-'65.  ib..  1868. 
Kenng.,  Min,  1863.     Das  Mohs'sche  Mineralsystem;  by  id.    8vo.  Wien,  1853. 
Kenng.  Min.  Unt.     Mineralogische  Untersuchungen;  by  Q.  A.  Kenngott.     Part  1,  77  pp.  8vo, 

Breslau,  1849;  2,  pp.  77-156,  1850. 
Eirwan.  Min.    Elements  of  Mineralogy;  by  R.   Kirwan.     2  vols.  8vo,  London,  2d  editiuu, 

1794-^.     1st  ed.  was  issued  in  1784,  8vu. 
Ek.,  BAin.  Rusal.     Materialen  zur  Mineralogie  Russlands;  by  K.  v.   Koksharov.     8vo,  Si. 

Petersburg.    Vol.  1, 1853-54;   2,  •54-'57;  3,  '58;  4,  '61-'66;  6.  '66-'69;  6,  '70-74;  7,  '75-'77: 

8,  '7«-'«3;  9,  '84-'86:  10.  '88-'91.     Also  Atlas.  Tafeln  i  to  Ixxxvii. 

Also  by  same  author,  Vorlesungen  Qber  Mineralogie.     Vol.  1,  4to,  St.  Petersbui^, 

1865. 
Klapr..  Beitr.     Beitrftge  zur  chemischen  Kenntniss  d.  MineralkOrpers;   by  M.  H.  Klapit)tb. 

8vo.  vol.  1.  1795:  2.  '97:  8.  1802;  4,  '07:  5.  '10;  6,  '15. 
Klein,  Kryst.    Eiuleitung  in  die  Krystallberechnung;  by  Carl  Klein.    893  pp.,  8vo,  Stutigiirt, 

1875. 
Knop,  Anorgan.     System  der  Anorgraphie;  by  A.  Knop.    8vo.  Leipzig,  1876. 
Kopp,  Qesch.  Oh.    Geschichte  d.  Chemie;  by  H.  Kopp.    4  parts.  8vo,  Braunschweig,  1843-47. 
Kronitedt.     See  Oronatedt. 
Kunz,  Oema.  N.  A.    Gems  and  Precious  Stones  of  North  America;  by  G.  F.  Eunz,  836  pp 

8vo.     New  York,  1890. 
Kupffer,  PreiBschrift.     Preisschrift  fiber  genaue  Messung  der  Wiukel  der  Krystallen;     i35  |  > 

4to,  Berlin,  1825  (GekrOnt— K.  preuss.  Akad.  Wiss..  8  Juli.  1823>.    AUk>  by  id.,    Ifuiul 

buch  der  rechnenden  Krystallonomie.     St.  Petersburg.  1831. 
ItampadiuB,  Sanunl.     Sammlung  practisch-chemischer  Abltandlnugen;  by  W.  A.  T^SMm'^^Mis. 

8  vols.  8vo,  Dresden.     Vol.  1,  1795;  2,  1797;  :i  1800. 
Landaro.  Min.    Sinopsis  Minenil6gica  6  catdlogo  dcscripiivo  de  los  Minerales:  by  Carlos  F.  De 

Landero.    528  pp.,  Mexico.  1888-91. 
I«apparent  Min.     Coursde  Mineraloerle:  by  A.  de  Lnppa'»'nl      •'>«n  pp..  Pari.s,  1884. 
Lenz,  Min.     VerBUch  einer  vollstflndigen  Anieituug  zur  Kenntniss  der  Mineralien;  by  D.  G.  .1. 

Lenz.     2  vols.  8vo,  Leipzig,  1794.     By  the  same.  Tabelieu.  1781;  HaiHlbucli,  1791;  UiuimU 

riss.  1793;  Muslertafeln.  1794;  Tabellen.  fol..  1806;  System.  180u.  1809;  HnntlbiK  li.  Ib22. 
Leonh..  Syst.-Tab.     Svsiemalisch-iJibellMrische  Uebeisiclit  und   Clinr.  d.  Minernlkdrpcr;   by 

C.  C.  LeonU.ird.  K.  F.  Merz.  and  J.  H   Kopp.     Fol..  Fiaiikfuii  a.  M.,  1806. 


INTRODUCTIOJSr.  Ivii 

,  Oiykt.    Handbucli  der  Oryktogonosie;   by  K.  C.  Leoohanl.    8^0,  Heidelberg,  1821. 

Also  8d  ed..  8vo,  Heidelberg.  18*Jtf. 
L«oiili.,  topogr.  Min.     Uandwrvlerbuch  d.  topograpbiscbcn  Mineralogie:   by  G.  Leonbaid. 

Heidelberg,  1843. 
JAwjH  Henland  or  JA^rj  BCia.     Description  d*une  collection  de  Minenmx,  formee  par  M.  Henri 

Heulund,  et  appartenaut  ft  M.  Cb.  H.  Turner,  de  Rooksnest,  dans  le  comie  de  burrey  en 

Angleierre;  by  A.  Levy.     8  vols.  8vo,  witb  an  atlas  of  83  pi.,  London,  1887. 
JAwj-Jmx^  BCin.  Roches.    Les  Mineraux  des  Rocbes*.    by  A.  Micbel-Levy  and  Alf.  Lacioiz. 

884  pp.,  Paris,  1888. 
Z^bavim,  Alohem.    Alcbemia,  A.  Libaviae.    Frankfurt,  1597. 
lioUaoh,  Q«oiii.   Sryat.     Geomelriscbe   Krystallographie;    by   Tb.  Liebisch.     464  pp.  8va 

Leiprig.  1881. 
XJAbisoh,  Ph3rs.  Kiyat.     Pbysikaliscbe  Erystallocrapliie;  by  id.    614  pp.  8vo,  Leipzig.  1891. 
livsnidga,  Min.  N.  8.  W.     Tbe  Minerals  of  New  Soutb  Wales:  by  Archibald  Liversidge. 

First  published  in  Trans.  R  Soc.,  N.  8.  W..  Dec.  1874.     2d  ed.,  187  pp.,  Sydney.  1882 

(Min.  Prod.  N.  S.  W.,  pp.  66-199).    8d  ed.,  826  pp.  8vo,  London.  1888. 
Unii^  Syat.  Nat.     Systema  Niitune  of  Linnieus.     1st  ed..  1785;  lOtb  ed.,  T.  3.  1770. 
XiOcas,  Tabl.     Tableau  m6tbodique  des  Espdces  Mineraux;    bv  J.  A.  H.  Lucas.    Part  1,  8vo, 

1806;  2,  1813,  Paris.     Tbe  first  part  contains  brief  descriptions  taken  from  HaQy's  work, 

and  also  from  bis  subsequent  lectures  and  published  announcements  of  his  courses.    The 

second  includes  in  the  main  Hatty's  Tabl..  witb  many  additional  notes. 
Ludwig^  BCin^  or  Ladwig*8  Wem.    Huudbucb  d.  Mineralogie  nach  A.  G.  Werner;  by  C.  F. 

Ludwig.     2  vols.  8vo,  Leipzig.  1808,  '04. 
BCall*t|Miii.  India.     A  Manual  or  tbe  Geology  of  India.    Part  IV,  Mineralogy  (mainly  non- 
economic);  by  F.  R.  Mallet.    179  pp.  8vo.  Calcutta,  1887. 
ICanc,  OrywtalllRmde.     Gkschlchte  der  Crystallkunde;  byDr.  C.  M.  Marx.    8vo,  Carlsrube  and 

Baden.  1825. 
KatthMina,  Sarepte     Berg  PostilU,  oder  Sarepta;  by  J.  Mattbesius.    Fol..  NOmberg,  1562. 
Mmmier,  Mtfttforitea.     Meteorites;  by  Stanislas  Meunier.      532  pp.  8vo,  Paris,  1884  (EncycL 

Chimique.  by  M.Fremy). 
Mconlar,  Synth.  BCin.    Les  M&thodes  de  Synthase  en  Mineralogie;  by  Stanislaus  Meunier.    359 

pp.  8vo,  Paris,  1891. 
Min.  India.     See  Mallet,  Min.  India. 
Min.  Ras.  U.  S.    Mineral  Resources  of  tbe  United  States.    1,  2,  edited  by  Albert  Williams, 

for  1882;   2.   1888-84;   3-6  by  David  T.  Day;    8,  1885;  4,  1886;  5,  1887;   6.  1888;   7, 

1889-90  (in  preparation). 
lCin.-8anunl.  Straaaburg.     See  Qroth,  BUn.-Samml. 
Mld^  Orist.     Triiite  de  Cristnllographie  g^ometrique  et  physique;  by  Ernest  Mallard.    8vo, 

vol.  1,  872  pp..  Paris.  1879;  vol.  2,  Cristallographie  pbysique,  599  pp.,  1884. 
Mid.,  Opt.  Anom.    Explication  des  pbenomdues  optiques  anomaux,  que  pr^ntent  un  grand 

nombre  de  substances  cristallisees.      Paris,  1877.      Ann.  Mines,  7tb  ser.,  vol.  10,  pp. 

60-196,  1876  (Abstr.  Zs.  Kr.,  1,  309,  1877). 
Moha,  Noll  Kab.     Des  Herm  J.  F.  Null  Miueralien-Kubinet,  nnch  einem,  durcbaus  auf  aussere 

Kennzeicbeu  gegrQiideten  Systenie  geordnet;  by  F.  Mohs.    3  Abthl.,  8vo,  Vienna,  1804 
Moha,  Ohar.     Cbaracteristic  of  tbe  Natural  History  System  of  Mineralogy;  by  id.    8vo,  Edin- 
burgh. 1820. 
Moha,  Bfin^   1822.    Grundtiss  der  Minemlogie;   by  id.    8vo,  vols.  1,  2,  1822,  '24,  Dresden. 

(Translated  into  English  by  W.  Haidineer.     See  Haid.) 
Moha,   Min^   1839.     AnfangsgrQnde  der  Naturgeschicbte  des  Mineralreicbs;   by  F.  Mohs. 

Zweiter  Theil  bearlieitut  von  F.  X.  M.  Zippc;  8vo,  Vienna.  1839  (Erster  Tbeil,  intro- 

tory,  published  in  1886).     A  first  edition  of  this  work  in  1832. 
BSoBt.  A  Cov^  Min.      Prodromo  della  Mineralogia  Vesuviana;    vol.  1,   Orittognoaia.     8to, 

Naples,  1825. 
Hapiona,  BCia.    Elementi  di  Mineralogia;  by  Napione.    8vo,  Turin,  1770. 
Kanmmnn,  Kryat.      Lehrbiich  der  Krystallographie;  by  C.  F.  Naumann.     2  vols.  8vo,  with 

numerous  fiss.,  Leipzig,  1829.    Naumann  later  published  tbe  smaller  works,  Anfanga- 

grdnde  der  Kryst.,  8vo,  1854;  Elemente  der  theoretischen  Kryst.,  8vo,  1856. 
Hannumn,  Min.    Elemente  der  Mineralogie.     8vo,  Leipzig,  1st   ed.,  1846;   2d.  '50;  8d,  '52; 

4th.  '55:  5th.  '59;  6th,  '64;  7tb,  '68;  8th,  '70;   9th,  '73.     Later  revised  by  Zirkel.     See 

N.-Z.  Min. 

Naumann  published  also,  Lebrbuch  der  Min.,  8vo,  Berlin,  1828. 
Heckar,  Min.     Le  regue  mineral  ramene  aux  methodes  de  Tbistoire  naturelle;  by  L.  A.  Necker. 

2  vols.  8vo.  Paris.  1885. 
Hicol,  Blhi.     Manual  of  Mineralogy;  by  J.  Nicol.    8vo.  Edinburgh,  1849. 
Hdggerath,  Min.    Stud.  Oeh.  Niederrhein.     Mineralogische   Studien  tlber  die   Gebirge  am 

Niederrhein;  by  J.  J.  Nftgcerath.    8vo,  Fnmkfuri  n.  M.,  1808, 
A.  B.  Nd.,  Finl   Min.     Beskrifuin?  Ofver  de  i  Fiulnnd  fnnna  Minemlier;  by  A.  E.  Norden- 

skiftld.     8vo,  Helsingfors,  1855     Also  2d  ed.,  ib..  18«3. 
H.  Nd.,  Finl.  Min.     Bidnii^  till  nftrmare  Kftnuedom  af  Fiulauds  Minemlier  och  Geognosie;  by 

Nils  NordenskiOld.    8vo,  Stockholm.  1820. 


Iviii  INTRODUCTION. 

N.  Nd^  Ven.    Vertelchn.  d.  id  Finland  gef.  Min  ;  by  id.     Helsfnfffors,  1853. 

N.-Z.,  Min.    £1emente  der  Alinendogie  by  C.  F.  Maumuun.  10th  ed.  revised  by  F.  Zirkel,  714 

pp.  8vo,  1877.     nth  ed.  by  Ziikel.  735  pp.,  Leipzig.  1881.     12th  ed  .  782  pp.,  1885. 
Phillips,  Min.,  1823,  1837.    Elementary  Introductiun  to  Mineralogy.    8vo,  8d  ed.,  London, 

1823.    4th  ed.  by  R.  Allan,  8vo,  1887.     The  1st  ed.  appeared  in  1816:    and  this  was 

republished  in  New  York,  in  1818.    For  Alger's  Phillips,  see  Alsrer;  for  Brooke  &  Miller  s 

Phillips  (1852),  see  B.  A  M.  Min. 
Pisani,  Min.    Traite  elementuire  de  Min^ralogie  by  F.  Pisani.     415  pp.  8to,  Paris.  1875. 

2ded..  421  pp.,  1888. 
Plattner,  Probirk.    Die  Probirkunst  mit  dem  L5throhr;   by  C.  F.  Plattncr.     Edited  bv  T. 

Richter,  8vo,  1865.    (A  translation  by  H.  B.  Cornwall,  assisted  by  J.  H.  Caswell,  New 

York.  1872.)    5te  Auflage.  T.  Richter.  1877-78. 
Plin.    Historia  Naturalis  C.  Plinii  Secundi.    First  published  a.d.  77.    Latin  cd.  consulted, 

Sillig's,  in  8  vols ,  1851-58;  and  English,  that  of  Bostock  &  Riley,  5  vols.  12nio,  Loudon. 

1855.  Pliny  8  Natural  History  is  divided  into  xxxvii  Books;  and  these  into  short  chapters. 

The  numbering  of  the  chapters  differs  somewhat  in  different  editions:  that  stated  in  the 

references  is  from  the  English  edition.    The  last  five  books  are  those  that  particularly 

treat  of  metals,  ores,  stones,  and  gems. 
Quenatedt  Kryst.    Qrundriss  der  bestimmenden  und  rechnenden  Krystallographie  nebst  einer 

historischen  Einleitung;  by  Fr.  Aug.  Quenstedt.    443  pp.,  Tubingen.  1873. 
Quenatedt,  BUn.    Hnndbuch  der  Mineralogie;  by  F.  A.  Quenstedt.  8vo,  Tubingen,  1853.    Also 

2d  ed.,  ib.,  1868;  8d  ed.,  ib..  1877. 
Raimondi,  Min.  P6rou.    Mln^raux  du  P6rou  :  Catalogue  raisonne  d'une  collection  des  princi- 

Saux  types  mineraux  de  la  Republiqne;  by  A.  Raimondi.    Translate  from  the  Spanish 
y  J.-B.  H.  Maitinet.    386  pp.  8vo,  Paris,  1878. 
Raahleigh,  Brit.  Min.    Specimens  of  British  Minenils  selected  from  the  cabinet  of  Philip  Raah- 

leigh  (descriptions  and  colored  plates).    4to,  London.     Part  1.  1797;  2.  1802. 
Rep.  O.  Oal    Report  on  the  Geology  of  California:  by  J.  D.  Whitney.    Large  8vo,  San  Fran- 
cisco, 1865. 
Rep.  O.  Oan.    Annual  Reports  on  the  Progress  of  the  Geological  Survey  of  Canada:  by  Sir 

Wm.  E.  Logan.     Containing  reports  on  minenilogy  by  T.  S.  Hunt.    8vo,  1845- '59.    In 

1863  a  General  Report  for  the  yeara  1843-'63.    Also  Annual  Reports  for  later  years  with 

miner^ilogy  by  B.  J.  Harrington  and  G.  Chr.  Hoffmann. 
Rep.  O.  Mass.    Report  on  the  Geology  of  Massachusetts;  by  E.  Hitchcock.    1st  Rep.,  1888, 

8vo:  2d  ed.,  1885.    2d  Rep.,  1841.  4to. 
Rep.  O.  N.  T.    Reports  on  the  Geological  Survey  of  New  York.     Annual  Reports  in  8vo, 

1837-'41;  final  in  4to. 
Rep.  Min.  N.  T.    Report  on  the  Mineralogy  of  the  State  of  New  York;  by  L.  C.  Beck.    4to, 

1842. 
IS^        [The  many  Geological  Reports  published  both  for  the  general  government  as  also  for 

the  different  states  during  recent  years  cannot  be  mentioned  in  entail.     See,  however, 

n.  S.  O.  Sunr.] 
ReiiBs,  Min.    Lehrbuch  d.  Mineralogie;   by  F.  A.  Reuss.      8vo,  1801-05,  Leipzig.     Divided 

into  parts,  and  the  parts  into  vols.     Pt.  1  and  pt.  2,  vol.  1.  1801;  vol.  2,  '02;  vol.  8,  4,  '08; 

3d  pt..  vol.  1,  2,  '05;  4th  pt..  including  Index,  '06. 
Rg^  Handw.     HandwOrterbuch  des  chemischen  Theils  der  Mineralogie;  by  C.  F.  Rammels- 

berg.    8vo,  Berlin,  1841.     Supplement  1,  '43;  2,  '45;  8.  '47;  4,  '49;  5,  '58. 
Rg.,  Kr.  Oh.     Handbuch  der  krystallogi-aphisch-physikaliscben  Chemie.    Abtheilung  I :  Ele- 

mente  und  anorganische  Verbindungen.    615  pp.  8vo,  Leipzig,  1881.    Abth.  II :  Organ- 

ische  Verbindungen,  1882. 
Rg.,  Min.    J.  J.  Berzeuus's  neues  chemisches  Mineralsystem;  by  id.    8vo.  Nilrnberg,  1847. 
Rg.,  Min.  Oh.  1860,  1876.     Handb.  d.  Minetnlchemie;  by  id.    8vo.  Leipzig,  1860.    Do.,  2d 

ed.,  part  I,  136  pp.;  part  II,  744  pp.,  1875.     Ergflnzungshefl  (Erg.),  276  pp.,  1886. 
Rio,  Min.    Nuevo  Sistema  Minerale;  by  A.  M.  del  iiio.     Mexico,  1827. 
Rio,  Orykt.    Elementos  de  Oryktognosia.  6  del  Conocimiento  de  los  Fossiles,  dispuestos  segun 

los  principios  de  A.  G.  Werner;  by  id.    4to,  Mexico,  1795. 
Rio,  Tabl.  Min.    Tablas  mineralogicas  por  D.  L.  G.  Karsten;  by  A.  M.  del  Rio.    4to,  Mexico, 

1804. 
Robinson,  Oat.    Catalogue  of  American  Minerals,  with  their  Localities;  by  S.  Robinson.  8vo, 

Boston,  1825. 
Rose,  Reis.  Ural.    Reise  nach  dem  Ural,  dem  Altai,  und  dem  Kaspischen  Mcere;  by  Gustav 

Rose.     8vo.  Berlin;  vol.  1,  1837;  2,  '42. 
Rose,  Kryat.-Oh.  BAin.    Das  Erystallo-chemischen  Mineral-System;  by  G.  Rose.    8vo,  Leip- 
zig. 1852. 
Roae  Kryst.    Elemente  der  Krystallographie.    See  Rose-Sbk.,  Kryst.,  also  Sbk.  Ang.  Kryst., 

and  Websky,  Kryst. 
Rose-Sbk^  Kryst.    Gustav  Rose's  Elemente  der  Krystallographie,  8d  ed.,  vol.  1,  181  pp.^ 

1878. 
Rosenb.,  Mass.  Oest.    Mikroskopische  Physiogrophie  der  mnssigen  Gesteine;  by  H.  Rosen 

busch.    596  pp.  8vo,  Stuttgart,  1877.    2d  ed.,  877  pp.,  1886-87. 


INTRODUCTION.  lix 

ib^  BSikr.   Phyi.    Mikroskopisclie  Physiogrupbie  der  petrographtsch-wichtigen  Min^ 

ralien;  by  H.  Koseubusch.    398  pp.  8vo.  Stuttgart,  1878;  2d  ed..  664  pp.,  188o.     Also 

accompanied  by  Utllfsiabelleu  zur  mikroskopiscbeii  Mineral bi'stimniung,  Siiittgart,  18ii98. 
RoB«nbiiach-Iddings,  Micr.  Phys.    English  tiiuislation  and  abridgment  of  the  above  work. 

888  pp..  New  York,  1888. 
Botli,  Ob.  G.    Allgemeine  uud  chemische  Geologie:  by  Justus  Roth.    Vol.  1.  Bildung  u.  Um- 

bildungder  Miueralien,  etc.,  688  pp.,  Berlin,  1879.     2,  Petrographie,  695  pp..  1887. 
Sage,  Min.    Siemens  de  Miueralogie  docimastique;  by  B.  G.  Sage.    2d  ed.,  2  vols.,  1777.    1st 

ed.  appeared  in  1772. 
Sandb.,  Unt.  Erzgange.     Untersuchungen  Qber  Erzgftnge  von  Fridolin  Sandberger.    480  pp. 

8vo,  Wiesbaden.  1882-85. 
8aimiir«,  Voy.  Alpes.    Voyages  dans  les  Alpes,  par  H.  B.  Saussure.    4  vols.  4to.    Vols.  1,  3, 

1779,  '80;  8,  4,  '96. 
Sbk.,  Ang.  Kryst.     Angewandte  Erystallographie  (Ausbildun^der  Erystalle,  Zwillingsbildung, 

Erystallotektonik)  nebst  einem  Auhaug  Qber  Zouenlehre;  by  Alexander  Sadebeck  (Rose's 

Elemente  der  Krystallographie,  II.  Band).    284  pp.  8vo.  Berlin,  1876. 
Sblc,  Kryat.     See  Rose-Sbk. 
ScaccbifMem.  Blin.  eOeoL    Memorie  mineralogiche  egeologiche;  by  A.  Scacchi.    8vo,  Na- 

poll,  1841. 
Scaccbi,  Oriat.    Quadri  Cristallograflci,  e  Distribuzione  sistematica  del  miuerale;  by  id.    8vo, 

Napoli,  1842. 
Scacchi,  Mem.  O.  Oampania.    Memorie  geologiche  suUa  Campania;  by  id.    4to,  Napoli,  1849. 

By  the  same,  Memoria  sulla  Inceudio  Vesuviano,  1855.    I>iapoli,  1855.    Polisiinmetriu 

dei  CristallL    4to,  1864. 
Seaocbi,  Oontr.  BAin.    Contribuzioni  mineralogiche  per  servire  alia  Storia  dell'  Incendio  Vesu- 
viano, del  mese  di  Aprile.  187:$.    Part  I,  Naples,  1872;  Part  II.  Naples.  1874. 
Scacchi,  BCin.  Vesuv.     Catalogo  dei  Minenili  Vesuviaui.     Naples.  1887.     Also  Catalo^o  dei 

Minerali  e  delle  Rocce  Vesuviane  per  servire  alia  Storia  del  Vesuvio  ed  al  commercio  dei 

suoi  prodotti,  1889  (Att.  Accad.  Napoli,  4th  ser.,  vol.  1). 
Schranl  Atlas.     Atlas  der  Krystall  Formen  des  Mineralreiches.    4to,  vol.  1,  A-C.  Vienna,  1865- 

1877.     1  Lief..  Tf.  i-x,  1865;  2,  Tf.  xi-xx,  1871;  8,  Tf.  xxi-xxx,  1872;  4,  Tf.  xxxi-xl, 

1878;  6,  XLi-L.  1875. 
Sohraol  Sdelatainkiinde.    Handbuch  der  Edelsteinkunde;  by  Albrecht  Schrauf.    252  pp.  8vo, 

Vienna.  1869. 
SdhxmaS^'PhYM.  Min.     Lehrbuch  der  physikalischen  Mineralogie.     8vo,  vol.  1,  258  pp.,  1866; 

vol.  2,  426  pp.,  Vienna,  1868. 
Schumacher,  Vers.    Versuch  eines  Verzeichnisses  der  in  den  Dftnisch-Nordischen  Staaten  sich 

Undendeu  einfachen  Mineralien.    4to,  Copenhagen,  1801. 
Schnts,  Nordamer.  Foss.    Beschreibuu^  einiger   nordamerikanischen  Fossilien;   by  A.   6. 

bchntz,  of  Freyberg.    16mo,  Leipzig.  1791.    Contains  the  first  notice  of  eelestine,  a  min- 
eral named  by  Werner  from  Schdtz's  American  specimens. 
Sella,  Min.  Sarda.    Studii  sulla  Mineralogia  Sarda;  by  Quintino  Sella.    4to,  Turin,  1856. 
SeUe,  Min.    Cours  de  Mineralogie  et  de  Qeologie,  by  Albert  de  Selle.    Vol.  1,  Minei-alogie, 

589  pp.  8vo,  Paris.  1878. 
Senft,  BflUn.   Synopsis  der  Mineralogie  und  Geognosie;  by  F.  Senft.   Ite  Abtheiluug,  Mineralogie, 

981  pp.  8vo,  Hannover.  1875. 
UeiS  Min..  1832-1836,  1844,  1862,  1857.     Treatise  on   Mineralogy;    by  C.  U.  Shepard. 

lat  part,  1  vol.  12mo.  New  Haven,  1882;  2d  part,  2  vols..  New  Haven,  1835.    Also,  2d 

ed.  (with  only  the  1st  part  revised).  New  Haven,  1844.    Also,  8d  ed.,  8vo,  New  Haveu, 

No.  1, 1862;  No.  2,  '57. 
Shep.,  Min.  Oonn.    Report  on  the  Geological  Survey  of  Connecticut;  by  id.    8vo,  N.  Haven, 

1837. 
Sohiifilre,  Sryst    Entwickelung  einer  Theorie  der  Erystallstruktur ;  by  L.  Sohncke.  247  pp.  8vo, 

Leipzig,  1879. 

Handb.    Handb.  d.  Oryktognosie;  by  H.  Steffens.    8  vols.  18mo,  Halle;  vol.  1, 1811; 

2.  '15;  3,  '19. 

r,  Unt.    Untersuchungen  nber  die  Mischung  der  MineralkOrper,  etc.;  by  Fr.  Stro- 

meyer.  8vo.  GOttingen,  1821. 
TaU.  BCin.  See  Adam,  Tabl.  Min, 
TlMophr.    Theophrastus  Uefii  XiBaov  (on  Stones);  written  about  815  b.c.    Only  a  portion  of 

the  whole  work  is  extant,  but  sufficient  to  show  that  the  author  was  precise  in  his  knowl- 
edge of  minerals  and  careful  in  the  statement  of  facts.    T.  born  about  871  B.C.,  and  d, 

286B.C. 

Hioinaon,Min.,  1802,  1836.     Outlines  of  Mineralogy,  Geologv,  and  Mineral  Analysis;  by  T. 

Thomson.    2  vols.  8vo,  London,  1886.      A  treatise  on  Mineralogy  published  also  with 

preceding  editions  of  his  Chemistry,  the  earliest  in  1802. 
Tkvobe,  Min.  Sclileaiena.     Die  Mineral e  Schlesiens;   by  H.  Traube.    285  pp.  8vo,  Breslau, 

1888. 

Bfia.    Lehrbuch  der  Mineralogie,  von  Dr.  Gustav  Tschermak.    689  pp.  8vo,  Vienna, 
1885.     8ded.,  1888. 


Jx  nrntoDucTioK 

Xnimanii,  8yBt.-teb.  Ueb.    Systematisch-tabellarifiche  Uebenicbt  der  miu.-einfacben  Fofldlien; 

.  by  J.  C.  Ullmaun.    Small  4to.  Cassel  and  Marburg,  1814. 
Ulilch.  Oontr.  Alin.  Vict    ContributioDs  to  the  Mineralogy  of  Victoria;  by  O.  H.  F.  Ulrich. 

82  pp.  8vo.  Melbourne,  1870. 
n.  8.  O.  Surv.    United  States  Geological  Survey. 

Bnll.    Bulletins  1  to  81.    8vo.    A  catalogue  of  those  previously  issued  is  given  with  each 

number. 

Ann.  Rep.    Annual  Reports.    4to.    Vol.  1,  for  1880-81;  10  for  1888-89. 

— ^    Mon.     Moiiogmphs.    4  to.     Vols.  1  to  16. 

Vogl's  Joach.    Gftngverbflltnisse  und  Mineralreichthum  Joachimsthals;  by  J.  Fl.  Vogl.    8to, 

Teplitz.  1857. 
Volger,  Studien,  etc.    Studien  zur  Entwicklungsgeschichte  der  Mineralien;  by  G.  H.  O.  Volger. 

8vo,  ZQricb,  1854.    Other  works:  EntwickT.  der  Min.  d.  Talk-Glimmer  Familie,  ISSS: 

Arragonit  und  Ealcit,  1855;  Monograph le  des  Borazites.  Hannover,  1855;  Epidot  una 

GrHDiit,  Beobachtungen  Qber  das  gegenseitige  Verhftltniss  dieser  Krystalle,  Zarich,  1855; 

Krystallograpbie,  Stuttgart,  1854. 
WalL,  or  WalL,  Min.    Mineralogia,  eller  Mineralriket;  by  J.  G.  Wallerius.     12mo,  Stockholm, 

1747. 
WalL,  Tt.  Trl.    French  edition  of  Wallerius's  Min.  of  1747.    2  vols.  8vo,  Paris.  1758.    Pub- 
lished anonymously. 
WalL,  BCin^  1772,  i75.     Systema  Mineralogicum.    8vo.  Holmis.  vol.  1,  1772;  2,  '75. 
WalL,  Min^  1778.    Syst.  Min.    2  vols.  8vo,  Vienna,  1778. 
Waltersh.,  Vnlk.  Qest.    Ueber  die  vnlkanischen  Gesteine  in  Sicilien  und  Island  [Iceland],  und 

ihre  submarine  Umbilduug;  by  W.  Sartorius  v.  Waltershausen.    8vo,  GOttlngen,  1858. 
Watts,  Diet  Oh.    Dictionary  of  Chemistry ;  by  H.  Watts.     5  vols. ;  1  in  1868:  with  supplements. 
Two  volumes  (A— lu)  of  a  revised  edition  have  been  published,  1888,  '89,  edited  hj 

H.  F.  Morley  and  M.  M.  Pattison  Muir. 

Also  two  volumes  of  a  companion -work,  Dictionary  of  Applied  Chemistry,  edited  by 

T.  E.  Thorpe,  1890,  '91. 
Webeky,  Kiyst.    Anwendung  der  Linearprojection  zum  Berechnen  der  Erystalle;  by  Martin 

Websky  (Rose's  Elemenie  der  Krystullograpbie,  III  Band).    877  pp.  8vo,  Berlin,  1887. 
Websky,  Mm.  8p.  O.    Die  Mineral  Species  nach  den  fQr  das  specifische  Gewicbt  derselben 

angenommenen  und  gefundenen  Werthen;    by  Murtiu  Websky.      170  pp.  4to,  Breslau, 

18(f8. 
Weisbach,  83rnop8.  BAin.     Synopsis  Mineralogica,  systematische  Uebersicht  des  Mineralreichea; 

by  Albin  Weisbach.    78  pp.  8vo,  Freiberg,  1875.     2d  ed.,  18»4. 
Warn.,  Auas.  Kennz.  Fobs.    Von  d.  ftusserlichen  Keunzeicheu  d.  Fossilien;  by  A.  G.  Werner. 

8Vo,  Leipzig.  1774. 
Wem.,  Letxt.  Min.  Syst.    Letztes  Mineral -System.    8vo.  Freiberg  &  Wien,  1817.   A  Catalonia 

with  notes.     Werner  or  his  scholars  issued,  from  time  tu  time,  a  tabular  synopsis  of  nia 

Mineral  Svstem  i-evised  to  the  time  of  publication,  on  folio  sheets,  or  published  them  in 

other  works.    The  earliest  after  that  of  Werner's  Cronstedt  was  issued  by  Hofmann  in 

Bergm.  J.,  1789.  vol.  1,  p.  869     Emmerling's  Min.,  vol.  1.  1799,  contains  the  synopsis  of 

1798,  and  Ludwig's  Min.  contains  that  of  1800  and  1808.    Leouhnrd's  Tasch.,  vol.  8,  261, 

that  of  1809. 
Warn.,  Bliii.-Kab.  Pabet.    Verzeichniss  des  Mineralien-Kabinets  des  Herm  E.  E.  Pabst  Ton 

Chain;  by  A.  G.  Werner.    2  vols..  Freiberg,  1791,  '93. 
Wem^  Ueb.    Oronst.     Cronstedt's  Versuch  einer  Min.  Qbersetzt  und  vermehrt  von  A.   G. 

Werner.    Vol.  1,  part  1,  Leipzig,  1780. 
WMtmmb,  Kl.    Phya-Oh.  Abh.      Klelne  physikalisch-cbemische  Abhandlungen;   by  J.  F. 

Westrumb.    8vo.  Leipzig,  vol.  1,  1785;  2.  '87;  3,  '88;  4,  '89;  Hannover,  5,  6,  '98;  7.  '95; 

8,  '97. 
Whitney,  Lake  Snp.    Report  on  the  Geology  of  the  Lake  Superior  Land  District;  by  J.  W. 

Foster  and  J.  D.  Whitney.    8vo,  Part  1.  1850;  2,  '51. 
Whitney,  Met.  Wealth.     The  Metallic  Wealth  of  the  United  States,  described  and  compared 

with  that  of  other  countries;  by  J.  D.  Whitney.    8vo,  Philadelphia.  1854. 
Whitney,  Miss.  Lead  Region.     Report  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Ilegion;  by  id.     (Made  by  authority  of  the  Stale  of  Wisconsin.)    8vo,  1862. 
Whitney,  Rep.  G.  Oal.     See  Rep.  O.  Oal. 
Whitney,  Berz.  Blowpipe.     Berzelius  on  the  Blowpipe;  translated  by  J.  D.  Whitney.    8yo,> 

Boston,  1845. 
Withering,  Trl.  Bergm.  Sciagr.    Outlines  of  Mineralogy,  trl.  from  the  original  of  Bergmann; 

by  Wm.  Withering.    8vo,  1783.    (Reprinted  in  vol.  2  of  Mem.  and  Tracts  of  the  late  Dr. 

Withering.  London.  1822.) 
Wiik,  Min  -Kar.     Mineml-Karakteristik  :    En  Handledning  vid  BestAmmandet  af  Mineralier 

och  Bergarter;  by  F.  J.  Wiik.     218  pp.  12mo,  Helsinrfors.  1881. 
Williams,  Oryst.    Elements  of  Crystallography  for    Students   of   Chemistry,  Physics,  and 

Mineralogy;  by  G.  II.  Williams.     250  pp.  12mo,  New  York.  1890. 
Woodward,  Foaa.     Fossils  of  all  kinds  digested  into  a  Method  suitable  to  their  mutual  Relation 

and  Affinity.    8vo.  London.  1728. 


JNTBODUOTION. 


Izi 


Zspharovich,  Bfttn.  Ziez.    Mineralogisches  Lexicou  fQr  das  Raiserthum  Oesterreich;  by  V.  R. 

▼.  Zepbarovich.    8vo,  Vienua,  1859.     Vol.  2,  ibid..  1878. 
2iikttL  Mikr.  Besoh.    Die  mikroscopische  Beschaiieniieit  der  Mineiulien  uud  Gesteine;  by 

Fterdinand  Zirke).    d02  pp.  8vo,  Leipzig.  1878. 
See  alao  N.^.,  Min. 


The  works  in  the  above  catalogue  wbich  are  most  important  for  tbe  study  of  the  history  of 
mineral  species  are  the  following,  tbe  order  cited  being  that  of  time: 


wbich  tbe  autbor  alludes  lo  in  his  preface,  amoug  otber  Swedish  works  by  Forsius.  Hiseme, 
Bromell,  and  Sweden borg);  Oroustedt's  Mineralogy.  1757  (a  new  chemical  system);  Linnseus's 
Systema  Natune,  10th  ed..  1788;  Rome  de  Lisle's  Crystallography.  1772,  1^88  (tbe  hrst  sys- 
tematic effort  to  apply  tbe  principles  of  crystal lograpby  to  tbe  science);  Wallenus'K  Min.  of  1772. 
1778  (the  system  and  facts  are  little  changed  from  the  earlier  edition);  Werner  ou  tbe  External 
ChancterB  of  Minerals,  1774,  and  his  Oronstedt.  1780;  Bergmann's  Opusculn,  178U,  uud  Scia- 
gnpbia,  178'i;  Hofmuun's  exposition  of  Werner's  system  in  tlie  Bergni.  J.,  1789;  £mmerling*8 
Mineralogy.  1798-'97,  and  1799-18U2;  Leuz's  Mhieralogy.  1794;  Klaprotb's  BeitrUge,  1795-1810; 


Karsten's  Tabellen,  1800;  HaQy's  Treatise  on  Mineralogy,  1801;  Keuss's  Mineralogy.  1801-1806; 
ludwig's  Werner,  1808,  1804;  Mobs's  Null  Kab.,  1804;  Karsten's  Tabellen.  1808;  Lucas's 
Tableau,  part  1,  1806  (giving  views  of  HaQy  of  1801  to  1806);  Brougniart's  Miueralogy, 
1807;  Ually*8  Tableau  comparatif,  1809;  Hausmauu's  Handbuch.  1813;  Hoffmann's  Miuera- 
lo^e,  1811-1817;  Ullmann's  Uebersicbt,  1814;  Jameson's  Mineralogy,  1816.  1820;  Werner's  Last 
Mmeml  System  (Letztes,  etc.),  1817;  Cleavelaud's  Mineralogy.  1816,  1822;  Berzeliua's  Nouv. 
Bystdme.  1819;  Leonhard'sHandbucb,  1821. 1826;  Mohs's  Mineralogy,  1822;  Huidinger's  transla- 
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Min.  (1^9-^1).  five  parts  only  completed,  but  with  greater  detail  of  treatment  than  has  been 
be/ore  attempted.  To  tbe  above  list  are  to  be  added  tbe  earlier  editions  of  this  work  by  Jamea 
D.  i>ana,  1837.  1844.  1850.  1854,  1868. 


VI.    ABBRinriATZONS. 

1.    OBNBBAX.  ABBRB7ZATI0NS  USED  IN  TlTLBS,  ETO. 


Abh. Abhandlungen. 

Ac.  or  AoadL      .     .    •    .    Academy 
Accad.      ..••••    Accademie  (Ital.). 

or  Akad Akademie  (Gterm.). 

or  Amei.    •    •    •    •    American. 

/  Annals. 

•<  Aunales, 

(  Anualen. 

Alt. Altidtnl.). 

BO.         British  Columbia. 

(  Berichte  or 

(  Sitzungsbericbte. 

Bun.         Bulletin. 

Oaa.  <  Canada. 

(  Canadian. 

f  Chemistry, 

j  Chemical, 
^*- jClumie. 

tChimic,  etc. 
Danish. 


Bd.  or  Bdinb.   ....    Edinburgh. 

Bng. <  Engineers, 

(  Engineering. 

Erg. Ergflnzung. 

Pr ,  French 

O. Geological;  eta 

Oerm. German. 

Oes Gesellschaft. 

Inst. Listitute. 

Ital.       . Itolinn. 

J Journal. 

Jb.  or  Jahrb Jabrbucb. 

JB.  or  Jahreab.      •    •    •  Jahresbericht. 

Mag.    ...••..  Magazine. 

Mem. «  Memoirs. 

c  M6moires. 

/  Mineralogy, 
Blin.     .•••...  -j  Mineralogical. 

\  Mineralogische.eta 
BSitth. Mittbeilungen. 


Izii 


INTRODUCTIOISL 


Mng Miniug: 

Mon Mooogitipb. 

N.  A North  America 

N.  8 Nova  Scolia. 

N.  8.  W.  •    .    .    .  New  South  Wales. 

N.  Z New  Zealand. 

Ont Ontario. 

PWL ]  ^"l"^"!'?'' , 

(  Philosophical. 

Proo.    •••••••    Proceedings. 

Q.    •••••••.    Quarterly 


R«nd. liendiconti 

Rep Keport. 

8.  A South  Americft. 

8c Science. 

8oo Society. 

8pan. Spanish. 

Tran. j  Transactions. 

I  Transiunli  (ItaL^ 
Vh.  or  Verh.      ....    Verhaudlungeiu 

Zs Zeitschrift 

Ztg. Zeitung. 


2.    ABBBBVZATED  NAMES  OF  THE  X7NITED  8TATE8  (U.  S.)* 


Ala.      •••••..  Alabama. 

Ark Arkansas. 

Oal California. 

OoL,  Oolo Colorado. 

Ot,  Oonn. Connecticut. 

Dak .  Dakota. 

Del Delaware. 

Oa Georgia. 

HL Illinois. 

Ind. Indiana. 

Kan Kansas. 

Ky Kentucky. 

MaM Massachusetts. 

Md.      . Maryland. 

Me Maine. 

Mich. Michigan. 


Minn Minnesota. 

Mifls Mississippi. 

Mo Missouri. 

Mont. Montana. 

N.  Oar North  Carolina. 

N.  H.,  N.  Hamp.  .    .    .  New  Hampshire 

N.  J. New  Jersey. 

N.  Y New  York. 

O Ohio. 

Pa.,  Penn. Pennsylvania. 

R.  I Rhode  Island. 

8.  Oar South  Carolina^ 

Tenn. Tennessee. 

Va Virginia. 

Vt Vermont. 

Wiao Wisconsin. 


Ach. 


Baiunh. 
Bdg.  . 
Bgr.  . 
Bkg.  . 
Breith. 


Bid.      . 
E.  8.  D. 
J.  D.  D. 
Dbr.      . 
Dmr.    . 


Fsl. 
Qdt. 
Ghrl. 


3.    ABBREVIATIONS  OF  PROFEB  NAMES  USED  IN 

AND  IN  TITLES. 


A.  D'Achiardi,  Pisa. 
A.  Arzriini,  Aachen. 
H.  Baumhauer,  LQdinghausen. 
C.  Bodewig,  Cologne, 
W.  C.  BrOgger.  Stockholm. 
H.  Backing,  Strassburg. 
J.  F.  A.  Breithaupt  (1791-1878). 
H.  J.  Brooke  (1771-1857). 
A.  Brezina.  Vienna. 
£.  Bertrand,  Paris. 
£.  S.  Dana.  New  Haven. 
J.  D.  Dana,  New  Haven. 
H.  Dauber  (1823-1861). 
A.  Damour,  Paris. 
A.  Des  Cloizeaux,  Paris. 
P.  von  Eremeyev,  St.  Peters- 
burg (Oerm,  Jeremejew). 
A.  Frenzel,  Freiberg. 
V.  Ooldschmtdt,  Heidelberg. 
J.  Grailich  (1829-1859). 
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Hbg.     . 

.    .    Ft.  Hessenberg  (1810-1 874X 

Hkl.     . 

•    .    W.  Hankel,  Leipzig. 

Hkr.     . 

•    .    R.  Helmhacker,  Leoben. 

Sbl.      . 

.    .    Fr.  von  Kobell  (180a-l«82). 

Kenng. 

.    •    A.  Eenngotti  Zttrich. 

'"'. 

(  N.  von  Koksharov,  St.  Peters 
(     burg  {Qerm.  Eokscharow), 

Kin. 

.    .    C.  Klein.  Berlin. 

Knr.     . 

.    .    J.  A.  Ereuner,  Buda-Pesth. 

I«aap.    . 

.    .    H.  Laspeyres,  Eiel. 

IiCZ.      . 

.    .    A.  Lacroix,  Paris. 

Z^z.     . 

.    .    A.  voD  Lasaulx  (1839-1888). 

Mg.      . 

.    .    0.  Mttgge,  Hamburg. 

Mgc.    . 

.    .    Ch.  Marignac,  Qeneva. 

Bud.    . 

.    .    E.  Mallard.  Paris. 

Mir.     . 

.     .    W.  H.  Miller  (1801-1880). 

Ph.       . 

.    .    W.  Phi.lips<  1775-1828). 

INTRODUCTION. 


Ixiii 


Pfd. 
Rath. 

Rotenb 

Sbk. 
S1». 


S.  L.  Peofleld,  New  Haven. 
G.  vom  Rath  (1830>1888). 
C.  F.  Rainmelsberg,  Berlin. 
H.  Rosenbuscb.  Heidelberg. 
A.  Sadebeck  (1888-1880). 
J.  Scbabus,  Vienna. 


Sec.      ...  A.  Scacchi.  Naples. 
Sf.    .    .     .     .  A.  Scbrauf,  Vienna. 
Slg.       .    .     .  G.  Seligmann,  Coblenz. 
TBch.    .     .     .  G.  Tscbermak,  Vienna. 
Weisb.      .     .  A.  Weisbach.  Freiberg. 
Zeph.    ...  V.  Ton  Zepharovicb  (1830-1890) 


4.     MISOELLAIVEOUS  ABBREVIATIONS. 


References  are  given  below  to  the  places  in  the  preceding  pages  where  the  meaning  oX 
certain  general  terms,  symbols,  etc.,  is  more  fully  ezplamed. 


Alt 
Anal. 
Artil 
Ax.  pL 
B.  B.    < 


Oomp. 
O.  .  . 
H.  .  . 
Ob«.  . 
O.  P.  . 
O.  ratio 
pxiv.  contr. 

pt    .     .     . 


•I 


■\ 


Altered  forms,  p.  xl. 

Analyses. 

Artificial  forms,  p.  xl. 

Optic  axial  plane,  p.  xxxv. 

Before  the  blowpipe,  p.  xl. 

Bisectrix,   i.e.  acute   bisectrix 

or  first  mean  line,  p.  xxxv. 
Obtuse    bisectrix,    or    second 

mean  line,  p.  xxxv. 
Composition,  p.  xxxvii  et  teq. 
Specific  Gravity,  p.  xxxiv. 
Hardness,  p.  xxxiv. 
Observations,  p.  xiii. 
Oxidizing  flame,  p.  xl. 
Oxygen  ratio,  p.  -xxxix. 
Private  contributions  (i.e.   of 

unpublished  observations). 
Pftrt,  in  part. 


Ref. 


•  -i 


(  Pyrognostics  or  blowpipe  char- 
(     acters,  p.  xl. 

'References  (p.  xiii);  also  used 
of  abstracts  of  original  ar« 
tides  found  in  certain  jour^ 
nals,  e.  g.  J  b.  Mi  n . ,  Zs.  Kr . ,  etc 
R.  P.    .    .    .    Reducing  flame,  p.  xl. 
Tw.  axis  .     .    Twinning  axis,  p.  xviii. 
Tw.  pi.     .    .    Twinning  plane,  p.  xviii. 
Var.     .    .    .    Varieties. 

a,6,i.tf,5,etc.^^'^«^*"^^P^*^  *"«'  P-   **^ 

(     etseq. 

a,  d,  c.      .    .    Axes  of  elasticity,  p.  xxxv. 

^  (  Axial  angles,  p.  xxxii;  also  in 

'     '     '    *       (     dices  of  refraction,  p.  xxxv. 
2E.   2V,    2H,  j  Optic  axial  angle  in  air,  etc., 

2E,  2G,      .  i     p.  xxxv. 


1. 


The  following  signs  are  frequently  employed : 

Plus  and  minus,  as  defining 
the  optical  character  of  crys- 
tals, p.  xxxv. 
] Parallel  to,  nsax.  pi.  |  a. 

{Perpendicular   or  normal   to, 
as  Bx  1  c. 


',  — •  •     .     .-J 


A,    . 
if. 


All  temperatures  are  g:  ven  on  the  OenUgr€ute  icaU. 


)  Angle  between  two  forms,  as 
100  A  110  =  45'. 
( Mean  of  two  (or  three,  etc.* 
•  \     analyses;  also,  in  some  cases 
(     of  separate  determinations. 


Descriptive  Mineralooy. 


GENERAL  CLASSIFICATION. 


L  VATIVB  ItTiKMKIITg. 


EL  Sulphides^  Selbvidsb,  TsixinuDBii;  ABflBnBBi;  AsriMonim 


IIL  Sulpho-saltS.— 4(U£VHAB8EVITE8^   BlTLPHAIITmUJIIl'JM^    BroPHOBmiUMlIM, 

IV.  Haloids.— CHL0BIDS8,  BBOWODn,  lOBIDSB;    TlVOSIBSB. 

V.  OZIDSB. 

VL  Oxygren-Salts. 

1.  CASBOVATBa 

8.  SniCATEfl^  TnAVATBa 

8.  HlOBATEB,  TAVTALATEa 

4.  Phosphates,  Absehates,  Tavadatbs;  AHTiMcniAii&  Nit&atss. 
6.  Borates.    Vbavatbs. 

6.  Sulphates^  Chboxates,  Telluhaie& 

7.  tlthgstates,  koltbdatea 

VXL  Salts  of  Organic  Acids :  Oxalates,  Mellates,  etc. 

YIII.  Etbbocabbov  CoKPouimfi. 


2 


NATIVE  ELEMENTS. 


I.  NATIVE  ELEMENTS. 


L  Non-Metal8. 


n.  Semi-Metals. 


ni.  Metals. 


1.  Diamond 

2.  Graphite 


b  =  1-3859 


I.  Non-Metals. 

I.  Carbon  Group. 
0           Isometric 
0           Bhombohedral 

2.  Sulphur  Group. 

3.  Solphor  S  Orthorhombic  &\l\i  =  0*8131 : 1  :  1*9034 

4.  Selensnlphor         (Se>8) 

6a.  Selenium  (artif .)        Se  Monoclinic,  like  the  monoclinic  forms  of  sulphur. 

II.  Send-Metals. 

3.  Tellurium-Arsenic  Group.    Rhombohedral. 

rr'  0 

6b.  Selenium  (artif.)        Se  93*"  — 

6.  Selen-tellurium     {Te,Se)  —  — 

7.  Tellurium  Te  93^    3'  13298 


As 


94**  64' 


1-4013 


SbAs, 


8.  Arsenic 

9.  AUemontite 

10.  Antimony  Sb  '                                 92**  53'             1-3236 

11.  Bismuth  Bi                                    92°  20'             1-3036 

12.  Zinc  (only  artif.?)      Zn  93**  46'             1-3564 

Zinc  belongs  with  this  rhombobedral  group,  and  counects  the  semi-metalB  to  the  metala; 
it  is  also  stated  to  be  isometric  like  mercury. 


13. 

14. 
16. 
16. 
17. 


18. 


Gold 

Electrum 

SlLyer 

Copper 

Mercury 


Amalgam 

1.  Arquerite 

2.  Kongsbergite   Agj^TTg 

Lead  Pb 


in.  Metals. 

4.  Gold  Group.    Isomctria 

Au 
(Au,Ag) 

Ag 
Cu 

Hg 

AgHg,  Ag,Hg3,eta 
Ag»Hg 


19.  Tin  (cryst  only  artif.)  Sn  Tetragonal  ^    ^  =  0-3857 

Orthorhombic    *:  J  :  <J  =  0*3874  : 1 :  0-3557 
Tin  is  closely  related  to  lead. 

5.  Platinum-Iron  Group.    Isometric,  also  in  part  Bhombohedral. 

Isometzic.  RhonboliodraL 

20.  Platinum  Pt  with  Fe 

also  with  Ir,  Rh,  Os 
81.    Iridium  (Ir,  Pt)  82.  Iridosmine  (Ir,Os)  rr'  =95°  8' 

Platiniridium      (Pt,  Ir)  1.  Siserskite  i  =1*4105 

2.  Nevyanskite 


OASBOS  O&OUP—DTAMOSD. 


8S.     PalUdium  Pd 

26.     Iron  Fe  with  m.  Go,  also  Mn 

Avarnite  Fe  Ni, 

Sohreibersite,  Bhabdite,  eto. 


Bhombobednd. 
24.  AUopaUadlom     Fd 


1.  Carbon  Group. 

1.  DIAMOim.  Adanuw,  punctum  laptdiB  prellostor  muro,  ManHitt*,  Aitroo.,  4, 1.  098  (the 
earitest  dlsUsct  meatlon  of  true  diAmond).  Adtunas,  In  part,  FUa.,  37, 13.  DUmiuit  Qerm. 
Dtauumt  A-.    Diunaote  IlnU.,  Span. 

Isometric;  tetrabedral.     Observed  forms': 

a(100.  i-t)      /(SIO,  i-%)       d(4S0.  t-t)  0(S11,  tMQ       « (481 .  4-I) 

«(111,1)         1(310,  i.2)       ^(11-10-0,  Mt)       nCJll.3-2)       £  (nearo) 
d(]10,  i)         f(820.  i^)       pm\,  3)  «  (821,  8-|}       ^(DeardJ 

No  difltluctloii  can  be  made  between  the  -\-  and  —  tetrahedral  forms,  and  the  hemihedial 
chaiacMr  of  the  species  has  been  questio&ed. 


S  (541 ,  H> 
*  (6SL ,  H) 


Hg.  1,  S.  Africa.    3,  Haldtnger.    8,  7,  8,  Ibwe-Sadebecfa.    9,  Oroth. 


4  SATIVB  BLBMBNm. 

Twine:  tw.  pL  OTery  common, both  contact- and  penetration-twins;  tlie  fonner 
often  flattened  |  u\  also  tw.  tucis  u  cubic  axiB,  tue  twiiia  with  parallel  axes* 
symmetrical  to  a  cubic  plane,  and  interpenetrating  each  other.  Facea  commonlj 
much  cnrved,  and  oCten  striated,  most  frequently  ||  intersection  with  u.  Inverted 
triangular  depressions  common  ou  u  (f.  1),  also  others  of  diagonal  quadrilateral  form 
on  a;  octahedral  faces  built  up  of  successive  plates.  Crystals  distorted  into  elon- 
gated, pear-shaped  forms,  also  irregular;  and  in  groups.  In  spherical  forms  with 
radiated  structure  and  rough  estenor.     Harely  massive. 

Cleavage:  u  highly  perfect.  Fracture  couchoidal.  Brittle.  H.  =  10,  but  greater 
on  a  than  on  o.  G.  ^  a-516  —  3-5,i5  crystals;  3'4!)9  —  3-503  bort;  3-15  —  Z"Z9  car- 
bonado, E.  V,  Baumhauer.'  Luster  adamantine  to  greasy,  sometimes  dull.  Color 
white  or  colorless;  occasionally  various  pale  shsdes  of  yellow,  red,  oniuge,  green, 
blue,  brown;  Hometimes  black.  Usually  transparent;  also  translucent  and  opaque. 
Befractive  and  dispersive  power  high;  indices: 

»r  =  3-4185  n,  =  a-4igfi 

n,  =  a40645  Li     Jij  =  3-41738  ] 

Beoomee  phosphorescent  when  exposed  to  light  radiation  or  to  an  electric  discharge 
in  a  vacuum  tube.  Positively  electrified  by  friction;  a  non-conductor  of  electricity. 
Often  shows  abnormal  double  refraction,  rai-ely  distinctly  uniaxial;  also  occasionauy 
exhibits  asterism. 

Vnr.— 1.  Ordinary.  In  cryatalB  uBiiHlly  with  rounded  faces  uid  vftryiug  from  tbotie  which 
are  colorlese  und  free  from  flaws  {fir»t  woMr)  tbrougb  msn;  faint  shades  of  color,  yellow  Ihe 
nioBl  commOD  ;  ro«e.  greeu,  -and  blue  sLades  are  rare,  especially  the  laal ;  ofteu  full  of  llawi  and 
lieuce  of  value  only  fur  cuttiug  purposes. 

Tbt)  crystals  ofteu  contain  numerous  microscopic  cavities  (Brewster),  and  some  are  rendered 
nearly  black  by  their  Dumber ;  and  around  these  cavities  tbe  diamond  showa  evidence,  by 
pi>1nrlE»l  light,  of  comprESsioD.  Sometimes  crystals  bear  impresalunB  of  other  crystals.  Inclu- 
sinus  of  small  diamonds  ure  common  ;  also  othera  of  a  green  chloritic  mineral,  of  hematite,  of 
carbonaceous  matter,  of  rutile  (?i  have  been  noted. 

2.  Bart  or  Bocrt;  rounded  forma  with  rough  exterior  and  radiated  or  confused  crystalline 
,-  structure,   often   aggre^led   together,   or    euclosing   crystals.    Ko  distinct 

cleavage  obtainable.  BardneBO  greater  than  in  the  crystals,  and  spcclUo 
gravity  leas.  Luster  greaay.  Color  gisylah  to  blackish.  'I'mnslucent.  Ther« 
are  gradual  traasitious  from  the  perfectly  crystallised  diamond  through  tbe 
forms  imperfectly  cryatallized  or  made  up  of  several  individuals  to  tlie  true 
bort,  as  ngiiin  between  the  bort  and  carbonado.  Crystals  or  fragments  of 
crystals  useless  as  gems  are  also  called  bort  in  tbe  trade. 

S.   Carbonailo  or  Carbon  ;  black  diamond.    Massive  with  crystalline  struc- 
ture, sometimes  granular  to  compact,  without  cleavage.     Hardness  as  great  as, 
or  greater  than  with  the  crystals  and  less  brittle,  but  specific  gravity  less,  due  la 
Boar.  part  to  slight  porosity.    Luster  resinous  to  adamantine.    Color  black  or  gray- 

ish black.  Opaque.  Found  occasionally  in  large  masses  up  to  T81  caraia  (Bouiao).  The  true 
carboiiiido  seems  to  graduate  lato  the  aistinctly  crystallized  mineral.  It  is  obtained  chiefly 
from  Ihe  province  of  Bahia,  Brazil. 

Comp. — Pure  carbon,  except  in  the  anthracitic  variety,  carbonado,  from  which 
Rivot  obtained  on  combustion  an  aeh  varying  from  0-24  to  2-03  p.  c  (Dx.). 

Pyr.,  etc— Unaffected  by  heat  except  at  very  high  temperatures,  when  (In  an  oxygeo  aimi). 
fphere)  it  bums  to  carbon  dioxide  ;  out  of  contact  wfth  tbe  air  it  is  tmnaformed  into  a  kind  of 
coke.'     Not  acted  upon  by  acids  or  alkalies. 

Oba. — Tbe  diamond  occurs  chiefly  in  alluvialdeposilsof  grsvel,  sand  or  clay,  associnled  wIlD 
qusrtE.  gold,  platinum,  zircon,  ocuhedrite,  rullte,  brookile,  hematite,  llmenlte  and  also  anda,. 
luslle,  chrysoberyl.  topaz,  corundum,  tourmaline,  garnet,  etc.;  the  associated  minerals  being 
those  common  in  grnoillc  rocks  or  granitic  veins.  Also  found  In  quartzose  conglomeratea,  ana 
further  in  connection  with  the  laminated  granular  quartz  rock  or  quartzose  bydromica  schist, 
itaeatumste,  which  in  thin  alaba  is  more  or  leas  flexible.  This  rock  occurs  at  the  mines  of  Brazil 
and  the  Urals ;  and  also  In  Qeorgia  and  North  Carolina,  where  a  few  diamonds  have  been  found 
It  hns  been  reported  as  occurring  in  ii'fu  in  a  pegmatyte  vein  in  gneiss  at  Bellary  In  India 
(Cbiipcr'},  It  occura  Turlber  in  connection  with  au  eruptive  puridoiyte  In  South  Africa.  It  baa 
been  oiited  ns  grnyiah  particles  forming  one  |ier  cent  of  the  meteorite  which  fell  at  Novo-Ui«i, 
Govt.  Pensa.  Kiiss'a,  Bepl.  2S,  1886;  also  In  the  form  of  black  ilinmond  (H.  =  9)  in  the  meteorite 
of  CiiK'ote.  Chili'.  (Cf  iilso  Cliftonite,  p.  6.)  Diiiibr^  bus  pointed  out  the  analogy  existing 
belwei-ii  llie  iiccurrcme  of  Ihe  diamond  in  South  Africa  (see  below)  and  in  meteoriles,  C.  K  . 
110,  18.  IHM. 
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India  was  the  chief  ■ource  of  diamonds  from  very  early  times*  as  recorded  by  Sanskrit 
writers,  down  to  the  discovery  of  the  Brazilian  mines.  There  are  three  principal  localities. 
The  Urst  in  flouthem  India,  in  the  Madras  presidency,  embraces  the  districts  of  Eadapah  (or 
Cuddapah).  Bellary,  Karnul,  Kistna  and  Oodavari.  This  region  includes  the  famous  "  Gol- 
conda  mines.'*  the  name,  however,  as  stated  by  Ball,  being  to  some  extent  a  misnomer  since  it 
was  merely  the  mart  where  the  diamonds  were  bought  and  sold;  it  was  originally  applied  to  the 
capital  now  represented  onlv  by  an  abandoned  fort  near  Hyderabad,  and  was  thence  extended  to 
the  surrounding  district.  A  second  region  farther  north  covers  a  large  tract  between  the  Maha- 
nadi  and  Oodavari  rivers ;  It  includes  the  neighborhoods  of  Sambalpur  and  Wairagarh  80  miles 
southeast  of  Nagpur.  Connected  with  this  tract  there  are  also  two  or  three  localities  within  the 
province  of  Chutia  Nagpur,  where  diamonds  have  been  found.  A  third  region  is  in  Bundel- 
khand,  in  central  India,  especially  near  the  town  of  Panna.  In  addition  to  the  preceding  some 
diamonds  have  also  been  reported  as  obtained  from  a  hill  stream  near  Simla.  The  Indian 
diamonds  were  obtained  in  part  from  alluvial  washings,  in  part  from  a  quartzose  conglomerate  ; 
at  Panna  this  conglomerate  (Rewah  group)  appears  to  be  krgely  made  up  of  fragments  of  a  lower 
sandstone  (Semri  sandstone)  which  it  has  been  suffgested  may  represent  the  original  matrix. 
The  yield  of  the  Indian  mines,  once  so  large,  is  nowlnsignificant ;  it  is  mentioned,  however,  that 
one  stone,  weighing  when  rough  67  and  as  cut  25  carats,  was  found  in  1881  in  the  Bellary  district 
(Mallet). 

The  diamond  deposits  of  Brazil  have  been  worked  since  the  early  part  of  the  18th  centmy, 
and  have  yielded  very  largely,  although  at  the  present  time  the  amount  obtained  is  small.  The 
most  important  reeion  was  that  near  Diamantina  in  the  province  of  Minas  Gkraes.  It  is  situated 
along  the  crest  ana  on  the  flanks  of  the  Serro  do  Kspinha^o,  the  mountain  ridge  which  separates 
the  3ao  Francisco  river  and  its  branches,  especially  the  Rio  das  Yelhas  on  the  west,  from  the 
Jequitinhonha,  and  the  Doce  on  the  east.  The  diamonds  are  obtained  in  part  from  river  wash- 
ings {mrvieM  do  Ho),  as  conspicuously  those  of  the  bed  of  the  Jequitinhonha,  and  in  part  from 
mnairie  washings  (MreMcs  do  eampo)  as  on  the  high  ridffe  known  as  the  heights  of  Curralinho. 
The  river  deposits  (eascalho)  consist  of  rolled  quartz  pebbles,  mixed  with  or  cemented  by  a  ferru- 
ginous clay,  which  usually  rests  on  a  bed  of  clay.  The  most  common  associated  minerals  are 
rutile.  octahedrite,  brookite,  hematite,  martite,  ilmenite  and  magnetite,  with  also  quartz, 
cyanite,  tourmaline,  lazulite,  gold,  and  many  others  as  garnet,  zircon,  euclase,  topaz,  etc.  The 
diamonds  are  most  abundant  m  the  ealdeiroet^  which  seem  to  be  large  potholes  or  giant  kettles. 
In  the  upper  plateau  diggings,  the  diamond  occurs  in  part  in  a  sort  of  conglomemte  called  the 
ffurguiho,  consisting  of  quartz  fragments  which  are  less  rolled  than  those  of  the  cascalho,  as  are 
also  the  accompanying  minerals,  which  occur  too  in  less  abundance.  At  some  of  these  mines,  as 
those  of  Sfio  Joflo  da  Chapada,  the  diamonds  occur  in  clay  (barro)  which  has  been  regarded  as 
the  result  of  the  decomposition  in  ntu  of  veins  traversing  the  hydromica  schist  and  itacolumyte 
formation.  At  Grdo  Mogor,  farther  north,  diamonds  have  been  obtained  in  the  quartzose  schist 
(c:i]le<i  itacolumvte),  though  most  of  the  specimens  showing  this  association  are  fraudulent. 

Other  Brazilian  localities  are  those  of  Baga^em  and  Abaethe,  southwest  of  Diamantina; 
further  the  Len9fles  and  other  mines  of  the  provmce  of  Bah  la,  discovered  in  1844,  and  finally 
on  the  Salobro  and  other  branches  of  the  Rio  Pardo,  two  days'  journey  from  the  little  port  of 
Ouoavieirss,  discovered  in  1881. 

The  discovery  of  diamonds  in  South  Africa  dates  from  1867.  The  diamonds  occur  in  the 
gravel  of  the  Vaaf  river,  from  Potchefstroom,  capital  of  the  Transvaal  Republic,  down  to  its  junc- 
tion with  the  Orange  river,  and  thence  along  the  latter  stream  as  far  as  Hope  Town.  The 
principal  rwr  diggingt,  however,  are  along  the  Vaal  river  between  Klip  Drift  and  its  junctioo 
with  the  Hart  river.  These  have  yielded  well,  including  some  large  stones  (as  the  "Stewart," 
and  '*  Star  of  South  Africa"),  but  are  now  comparative^  unproductive,  and  have  been  nearly 
abandoned  for  the  dry  diggingg,  discovered  in  1871. 

These  are  chiefly  in  Griqualand-West,  south  of  the  Vaal  river,  on  the  border  of  the  Orange 
Free  State.  There  are  here  a  number  of  limited  areas  approxiniiately  spherical  or  oval  in  form^ 
with  an  average  diameter  of  some  200  to  800  yards,  of  which  Eimberley,  De  Beer's,  Du  Toiti 
Pan  and  Bultfontein  are  the  most  important  A  circle  8^  miles  in  diameter  encloses  the  four 
principal  diamond  mines. 

The  general  structure  is  similar :  a  wall  of  nearly  horizontal  black  carbonaceous  shale  with 
nptnmed  edges  enclosing  the  diamantiferous  area.  The  upper  portion  of  the  deposit  consists  of 
a  friable  mass  of  little  coherence  of  a  pale  yellow  color,  called  the  "yellow  ground."  Below 
the  reach  of  atmospheric  influences,  the  rock  is  more  firm  and  of  a  bluish  green  or  greenbh  color; 
it  is  called  the  "  blue  ground  "  or  simply  "  the  blue."  Tliis  consists  essentially  of  a  serpentinoua 
breccia:  a  base  of  bydrated  masnesian  silicate  penetrated  by  calcite  and  opaline  silica  and  enclos- 
ing fragments  of  bronzite,  diaJlage,  vaalite,  also  garnet,  magnetite,  and  ilmenite,  and  less  com- 
monly smaragdite,  pyrite.  zircon,  etc.  The  diamonds  are  rather  abundantly  disseminated 
through  the  mass,  in  some  claims  to  the  amount  of  4  to  6 carats  per  cubic  pird.  The  original  rock 
aeems  to  have  been  a  peculiar  type  of  peridotite  which  has  been  called  Kimh&rlyis,  These  areas 
are  believed  to  be  volcanic  pipes  and  the  occurrence  of  the  diamonds  is  obviously  connected  with 
the  eruptive  outflow,  whether  brought  up  from  underlying  rocks  (as  the  large  number  of  broken 
stones  suggests)  or  formed  by  the  action  of  heat  upon  the  carbonaceous  shales  is  uncertain. 

Since  the  dinrovcry  of  the  South  African  mines  in  1867,  up  to  1886,  it  has  been  estimated  that 
the  region  has  yielded  stones  aggrejpting  upward  of  80  million  carats,  of  a  value  of  from  200  to 
290  mSlion  dollars ;  the  yield  for  1§86  was  over  8  million  carats.   (Jb.  Min.,  2,  81, 1887.)  Another 
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estimate  (1889)  gives  as  the  amount  obtained  from  Kimberley's,  De  Beer's.  Du  Toit's  Pan.  and 
Bultfontein.  between  Sept.  1882  and  the  end  of  1888, 18  million  carats  valued  at  nearly  100  million 
dollars ;  further,  the  entire  production  of  the  18  vears  (1871-1889  incl.)  is  estimated  as  exceeding 
40  million  carats,  or  more  thtm  eight  ions.  The  smgle  mine  of  Kimbcrley  is  said  to  have  yielded 
from  1871  to  the  end  of  1885  about  17^  million  carats  (8i  tons),  while  the  total  amount  of  reef 
and  ground  excavated  exceeded  20  million  tons.  (J.  Soc.  Arts,  Oct.  4,  1889.)  In  1889  the  yield 
is  stated  to  have  been  8  million  carats  valued  at  over  20  million  dollars. 

Diamonds  are  also  obtained  in  some  quantity  in  Borneo,  associated  with  platinum,  etc. :  thus 
on  the  west  in  the  basin  of  the  Kapoeas  river  near  the  town  of  Pontianak,  and  also  in  the  south- 
east near  Bandjermassim.  In  Australia,  in  alluvial  deposits  near  Mud^ee  on  the  Cudgegong 
river  and  Bingera  in  the  valley  of  the  Horton  river  in  New  South  Wales.  Other  localities, 
chiefly  in  connection  with  gold-washings,  have  been  noted  in  Victoria,  Queensland,  and  South 
Australia. 

The  Ural  diamonds  were  discovered  in  1829 ;  they  occur  in  the  detritus  along  the  Adolfskoi 
rivulet  near  Bisersk,  where  worked  for  gold,  and  also  at  other  places. 

In  the  United  States  a  few  crystals  have  been  met  with  in  Rutherford  Co.,  N.  C,  and  Hall 
Co.,  Oa.;  they  occur  also  at  Portis  mine,  Franklin  Co.,  N.  C.  (Genth) ;  one  handsome  one,  over 
^  in.  in  diameter,  in  the  village  of  Manchester,  opposite  Richmond,  Ya.;  one  weighing  4i  carats 
was  found  in  1886  at  Dysortville.  McDowell  Co.,  N.  C. 

In  California,  at  Cherokee  ravine,  in  Butte  Co.  ;  also  In  K.  San  Juan,  Kevada  Co. ;  in  French 
Corral,  one  of  \\  carats;  at  Forest  Hill,  El  Dorado  Co.,  of  \\  carats ;  Fiddletown,  Amador  Co. ; 
near  Placerville.    Reported  from  Idaho  and  from  Oregon  with  platinum. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  (1676)  as 
in  possession  of  the  Great  Mogul.  As  flsured  by  him  it  had  the  form  and  size  of  half  a  hen's 
egg.  It  is  stated  to  have  weighed  originally  790  carats,  but  there  is  some  question  as  to  this 
amount,  and  it  may  have  been  much  less.  Some  authors  believe  that  the  Kohinoor  is  identical 
with  this  diamond,  perhaps  reduced  in  size  by  cleavage.*  The  Kohinoor  weighed  when  brought 
to  England  186  carats,  and  as  recut  as  a  brilliant,  it  weighs  now  106  carats.  Other  famous 
diamonds  are:  the  Orlov.  198  carats ;  the  Regent  or  Pitt,  187  carats ;  the  Florentine  or  Grand 
Duke  of  Tuscany,  188  carats  ;  the  Sancy,  68  carato.  The  "  Star  of  the  South,"  found  in  Brazil 
in  1853,  weighed  before  and  after  cutting  respectively  254  and  125  carats.  Also  famous  because 
of  the  rarity  of  their  color  are  the  green  diamond  of  Dresden.  40  carats,  and  the  deep  blue  Hope 
diamond  from  India,  weighing  44  carats.  The  history  of  the  above  stones  and  of  others  is 
given  in  many  works  on  gems. 

Of  more  recent  stones  from  South  Africa  may  be  mentioned  :  The  Victoria  (or  the  Imperial) 
from  one  of  the  Kimberley  mines,  which  weighed  as  found  457  carats  ;  it  was  reduced  to  280 
carats  by  cutting,  and  later  was  recut ;  is  now  said  to  be  a  perfect  brilliant  of  180  carats.  The 
Stewart  weighed  before  and  after  cutting  288  and  120  carats  respect! velv ;  the  Star  of  South 
Africa,  88  and  46  carats.  The  Tiffany  diamond,  of  a  brilliant  golden  yellow,  weighs,  cut  as  a 
double  brilliant,  125  carats.  The  colorless  Porter  Rhodes  diamond,  found  at  Kimberley  in  1880, 
weighed  150  carats  uncut.  The  Julius  Pam  diamond,  241^  carats  (uncut)  was  found  at  the  new 
Jagerfonstein  United  mine  in  1889. 

Artif. — Repeated  attempts  to  form  the  diamond  artificially  have  been  unsuccessful ;  further, 
its  method  of  formation  in  nature  is  a  matter  of  vague  hypothesis  and  speculation. 

Ref.— *  See  the  monograph  of  Rose-Sadebeck,  Abh.  Ak.  Berlin,  1876 ;  Zs.  G.  Ges.,  30.  605, 
1878.  Some  of  these  planes  (e.g.,  ^.  A,  u,  2)  must  be  regarded  as  doubtful  because  of  their 
rounded  faces.  Cf.  also  Hirschwald,  Zs.  Kr.,  1,  212,  1^7 ;  Groth,  Min.  Samml.  Strassb.,  4, 
1878 

»  Wied.  Ann.,  1,  462,  1877.  •  N.  R..  p.  7,  1867.  *  Wied.  Ann.,  22,  424.  1884.  »  On  the 
phenomena  accompanying  combustion,  see  Rose,  Pogg.,  148,  497,  1878;  SchrOtter,  Ber.  Ak. 
Wien.  63  (1),  462. 1871 ;  E.  v.  Baumhauer,  1.  c.  *  On  inclusions,  see  Goeppert,  Nat.  Yh.  Haarlem^ 
1864. 

^  On  the  occurrence  of  diamonds  in  India,  see  V.  Ball,  Geol.  India,  vol.  3,  pp.  1-50,  1881; 
Chaper.  C.  R..  98,  113,  1884.  In  Brazil,  of  later  writers,  Gorceix,  C.  R.,  93,  981,  1881  :  Derby. 
Am.  J.  Sc,  24,  84.  1882.  In  8(mtfi  Africa,  Dunn,  Q.  J.  G.  Soc,  30,  54.  1874,  33.  879,  1877, 
37,  609.  1881 ;  J.  A.  lioorda  Smit.  Arch.  Neerl.,  15,  61,  1880;  A.  MouUe.  Ann.  Mines,  7,  193, 
1885 ;  H.  C.  Lewis,  Proc.  Brit.  Assoc,  1887.  In  the  Ural,  Kk..  Min.  Russl.,  5,  878,  1866.  In 
New  SauthWales,  Liversidge.  Min.  N.  S.  W.,  116,  1888.  United Statee,  Kunz.  Gems  and  Precious 
Stones  of  North  America,  1890. 

*  Diamond  in  meteorites,  Erofeyev  and  Lachinov.  Yh.  Min.  Ges.,  24,  268,  1884;  Sandb., 
Jb.  Min..  2,  173,  1889 ;  Will  and  Pinnow,  Ber.  Ch.  Ges.,  23,  845.  1890. 

The  general  literature  contains  such  books  as  the  Edelsteiukunde  of  Kluce  (1871),  Schreuf 
(1869),  Groth  (1887);  Burnham  on  Precious  Stones  (Boston.  1886).  A  good  summary  of  all 
points  in  regard  to  the  diamond  is  given  by  M.  E.  Boutan,  Le  Diamant,  Paris,  1886,  323  pp., 
with  numerous  plates,  etc.;  pp.  812-820  give  a  very  full  bibliography^. 

Cliftonite.     Fletcher,  Min.  Mag.,  7,  121, 1887. 

In  minute  cubic  crystals,  sometimes  with  dodecahedral  faces,  or  with  those  of  a  low  tetra- 


*  A  discussion  of  this  subject  is  given  in  Ball's  Translation  of  Tavernler's  Travels  in  India» 
London,  1889. 


CARBON  QBOUP-^QBAPHITE.  7 

hexahedron.  No  cleavage.  Faces  often  depressed.  H.  =  2*5.  G.  =:  2*12.  Color  and  streak 
black.  CoMF.— Carbon,  like  graphite,  with  which  it  agrees  in  characters  except  form  and  hard- 
ness. From  the  Youndegin,  West  Australia,  meteoric  iron,  found  in  1884.  Named  after  R.  B. 
Clifton.  Professor  of  Physics  at  Oxford,  England.  Graphitic  crystals,  of  cubo-octahedral  form, 
occur  in  the  Cocke  Co.,  Tenn.  (Sevier)  iron. 

Haidinger  (Pogg. ,  67, 487, 1846)  described  graphite  crystals  from  the  Magura,  Arva  meteorite, 
regarded  by  him  as  peeudomorphs  after  pyrite,  but  suggested  by  Rose  to  he  pseudomorph  after 
diamond,  Beschr.  Meteor.,  40,  1864.  Brezina  has  stnaied  the  Arva  crystals  further,  identifying 
the  forms  (810,  820) ;  he  shows  that  they  and  the  cliftonite  are  to  be  regiurded  as  peeudomorphs 
after  diamond,  Ann.  Mus.  Wien.  4,  102, 1889. 

a.  aRAPHrm.  Plumbago,  Molybdaena.  Bly-Ertz,  Bromell,  Min..  58,  1789  [not  Plumbago 
Agric.,  Oetner].  Blyertz  pt..  Mica  pictoria  niera,  Molybdsena  pt.,  WaU.,  181,  1747.  Mica  dea 
Peintres.  Crayon.  Fr,  Trl,  Wall..  1758.  Black  Lead.  Reissblei  (=  Drawing-lead)  Oerm.  Molyb- 
denum Linn.,  1768.  Plumbago  Sehsele  (proving  its  carbon  nature),  Ak.  H.  Stockholm,  1779. 
Plombagine  de  Li$le,  Crist.,  1788.  Graphit  Wem.,  Bergm.  J.,  880.  1789,  Karst.,  Mus.  Lesk.,  2, 
889, 17^.  Melangraphit  Maid.,  Handb.,  518,  1845.  Per  carbure  Fr.  Graflte,  Pombaggine 
lial.    Grafita  Span. 

Bhombohedral.    Axis  6  =  1-3859;  0001  A  1011  =  ^58°  Kenngott'. 

Fomia*:  e  (0001,  O);  a (ll20, «);  r  (lOll,  R);  i  (2246,  |-2);  s  (1121,  2-2).  Angles :  ct  =  42*  44'; 
a  =  70' 10';  rr' =  94"  81'. 

In  six-sided  tabular  crystals  striated  ||  edge  c/r,  faces  rarely  distinct.  Com- 
monly in  imbedded  foliated  masses,  also  columnar  or  radiated;  scaly  or  slaty; 
granalar  to  compact;  earthy.    Barely  in  globular  coDcretions  with  radiated  structure. 

Cleavage:  Dasal»  perfect,  r  indistmct(?).  Thin  lamiusB  flexible,  inelastic. 
Feel  greasy.  H.  =  1-2.  G.  =  2-09-2-23;  2-239  Kenng.  Luster  metallic,  some- 
times dull,  earthy.  Color  iron-black  to  dark  steel-gray.  Opaque.  A  conductor  of 
electricity. 

Comp. — Carbon,  like  the  diamond;  often  impure  from  the  presence  of  iron 
sesquioxide,  clay,  etc. 

The  purest  forms  usually  yield  upon  combustion  a  little  ash,  from  a  fraction  of  one  per  cent 
upwards  (see  5th  £d.  p.  24).  The  specific  gravity  varies  with  the  amount  of  impurities.  Riun- 
melsberg  obtained  as  the  residue  upon  ignition  of  purified  graphite :  Ticonderoga  0*24  p.  c, 
Siberia  (Alibert)  0*60.  Arendal  0*64.  Upernavik  1*97.     Min.  Ch.,  1.  1875. 

J?jr^  etc — At  a  high  temperature  some  graphite  burns  more  easily  than  diamond,  other 
▼arieties  (e.g.  Ticonderoga)  much  less  so  (Rose,  cf.  Kg.  1.  c).  B.B.  infusible ;  fused  with  nitre 
in  a  platinum  spoon,  deflagrates,  converting  the  reagent  into  potassium  carbonate,  which  effer- 
vesces with  acids.    Unaltered  by  acids. 

Obs.— Graphite  occurs  in  beds  and  embedded  masses,  lamince,  or  scales,  in  granite,  gneiss, 
mica  schist,  crystalline  limestone.  It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the 
coal  of  the  coal  formation.  Sometimes  met  with  in  basaltic  rocks,  as  with  the  metallic  iron 
of  Ovifak,  Greenland.  It  is  often  observed  in  meteoric  irons',  either  in  nodules  or  in  veins; 
the  Sevier  iron  yielded  a  nodule  weighing  92  grams.    Cf .  also  Cliftonite. 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which 
occurs  in  clay  slate  ;  in  Glenstrathfarrar  in  Inverness-shire,  forms  nests  in  gneiss ;  at  Arendal  in 
Norway,  in  quartz ;  at  Pargas  in  Finland  ;  in  the  Urals,  Siberia,  Finland ;  in  various  parts  of 
Austria;  at  Passau  in  Bavaria ;  France ;  at  Craigman,  Avrshire,  it  occurs  in  coal-beds  which 
kav«  been  altered  by  contact  with  trap.  In  Irkutsk,  in  the  Tunkinsk  Mts.,  in  eastern  Siberia, 
the  Alibert  gmphite  mine  affords  some  of  the  best  graphite  of  the  world  and  in  large  quantities 
(Kk.  Min.,  4,  158,  1862).  Large  quantities  are  brought  from  the  East  Indies,  especially  from 
Ceylon. 

Forms  beds  in  gneiss,  at  Sturbridge,  Mass. ;  also  at  North  Brookfield,  Brimfield,  and  Hin» 
dale,  Mass. ;  in  Cornwall,  near  the  Housatonic,  and  in  Ashford,  Conn. ;  at  Goshen,  Sullivan 
Co.,  N.  H.;  also  in  Brandon,  Vt.;  at  Qrenville,  Pr.  O.,  associated  with  titanite  and  wollastonite 
in  granular  limestone.  Foliated  gmphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake 
(jreorge  ;  also  upon  Roger's  Rock,  associated  with  pyroxene  and  titanite.  Near  Amity,  Orange 
Co.,  N.  Y.,  it  is  met  with  in  white  limestone,  accompanying  spinel,  chondrodite.  hornblende, 
etc.;  at  Rossie.  St.  Lawrence  Co..  N.  T.,  crystallized  with  iron  ore,  and  in  gneiss ;  at  Hillsdale, 
Columbia  Co.,  K.  Y.;  at  Bloomingdale,  N.  J.;  at  Franklin,  N.  J.,  in  rounded  concretions 
radiated  within ;  in  Loudon  Co. ,  Va.:  in  Wake  Co.,  N.  C. ;  on  Tiger  River,  and  at  Spartanburgh 
Dear  the  Cowpens  Furnace.  8.  C. ;  also  in  Bucks  Co.,  Penn..  three  miles  from  Attleboro*.  nssoci- 
6ted  with  wollastonite,  pyroxene,  and  scapolite  ;  and  one  and  a  half  miles  from  this  locality,  it 
occurs  in  abundance  in  syenite,  at  Mansell's  black-lead  mine ;  also  at  Byers,  Chester  Co.  A 
graphitic  earth  is  mined  for  paint  in  Garland,  Montgomery,  Hot  Spring  and  Folk  Cos.,  Arkansas. 

In  California,  at  Sonora,  Tuolumne  Co.,  a  deposit  was  formerly  worked ;  occurs  also  ai 
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Summit  City.  Alpine  Ck>..  near  Fort  Tejon,  Keru  Co.,  Tejunga,  Los  Angeleg  Co.,  Boser  Hill» 
Frusiio  Co.,  and  elsewhere.  In  Humboldt  Co.,  Nevada;  Beaver  Co.,  Utuii ;  Albany  Co., 
Wyoming.     A  large  deposit  occurs  tit  Bt.  John,  New  Brunswick. 

In  tlie  United  States,  the  mines  of  llcouderogu  furnish  most  of  the  graphite  mined  contmer- 
ciiilly:  dJO.OOv)  lbs  were  produced  in  1888,  415.500  in  1880,  8:^8,000  in  1887;  also  the  lierou  mine 
Dear  Ruleigh.  N.  C.  yielded  20.0(K)  lbs  in  1887. 

The  nnuie  Uaek  lead,  applied  to  this  species.  Is  inappropriate,  as  it  conlaius  no  leud.  The 
name  grapbiie,  of  Werner,  is  derived  from  x/ja4>€ty,  to  write. 

Art  if. — A  common  product  in  iron  furnaces. 

Ref.— 'Ticouderogti,  Min.  Not ,  xiv.  10:  Ber.  Ak.  Wiin,  13.  1854.  Norden^kiOld  made  the 
graphite  from  Ersby  and  Storg&rd  muuoclinic,  I'o^g-,  ^^>  HO.  1855.  The- autlioi'x  dhservn lions 
on  Ticonderoga  crysttds  coutirm  Keungoit.  HI  bj(>gren  has  shown  thai  the  hpecies  must  be 
regarded  as  hexagonal,  Ofv.  Ak.  Slockh.,  41,  No.  4.  20,  1884.  -Cf.  Kenng..  1.  c— i>onie  doubt 
surrounds  the  measurements  and  planes  because  of  the  extraordinary  texibiliiv  of  the  material. 
Cf.  Dx..  Miu..  2,  28,  1874.  »Meunier,  Ann.  Ch.  Phys..  17,  40,  1809  ;  J.  L  Smith.  Am.  J.  Sc. 
11,  888.  488,  1876. 

TRBBfKNHifiBRrTB.  Piddinffton  Appears  to  be  impure  graphite,  or  is  between  coal  and 
graphite  ;  it  is  scaly  in  structure,  and  highly  metallic  in  luster.  Sent  from  Tenasserim  by 
Capt.  Tremenheere.     Cf.  Mullet,  Min.  India,  p.  11,  1887. 

GiiAPHiTOiD  from  the  mica  schists  and  phyllytes  of  the  Saxon  Erzgebirge,  is  a  form  of  com- 
bustible carbon,  burning  in  the  flame  of  a  Bunseu  burner.  Analysis :  C  99' 76.  H  0*24  =  100. 
Occurs  as  an  incrustation,  also  impregnates  the  rock  mass  in  fine  bands.  8nuer,  2a.  6.  Gcs.,  37, 
441,  1885. 

ScHTTNOiTB,  from  the  Olonets  Government,  Russia,  is  a  similar  amorphous  form  of  carbon 
intermediate  between  anthracite  and  graphite,  occurring  in  phyllite.  Named  (1884^  from  the 
locality  Schunga.  G.  =  1*98.  Contains  0*40  p.  c.  hydrogen.  InMtranUtee,  Jb.  Min.,  1,  97, 
1880;  1,92,188a 


2.  Sulphur  Group. 


3.  SUZiPHUR.     Schwefel  Oerm,     Svnfvel  8wed,    Soufre  Fr,    Solfo  lial.     Azufre  Span, 

Orthorhomic.     Axes  i\  :  5  :  6^  =  081 309  :  1  :  1  -90:^39  Koksharov'. 

100  A  no  =  39°  6'  51",  001  A  101  =  66°  52'  8",  001  A  Oil  =  62''  17'  1". 


Forms*: 
a  (100  ,     »-i) 
b  (010  ,     it) 
e  (001  ,      0) 

m(110,    /) 
1. 


A;(ld0, 

u  (108  , 
e  (101  , 

V  (018 , 


w  (028  ,  \A) 
n(011  ,  l-J) 
e(031  ,     8-i)» 


^(119 
<»(117 


i) 


nii5, 

«(118, 

.V(1P3, 
p(lll. 


6. 


«*«,^^ 

""     (• 

■^ 

r     8     \ 

ti 

P    ^ 

vV^ 


6. 


i) 

\)' 

1) 

i) 

1) 


6  (221  .  2)» 

r  (831  ,  8)» 

/5r(815,  {§)* 

a  (313,  1.8)« 

r(811.  8  8) 


^(844,  If) 

M185,  f-3) 

jr(138.  1-8) 

q  (181 ,  8-i) 


Figs.  1 — 5,  si u) pie  forms.    6,  Swoszowice,  Zcph.    7.  Phlegrcetm  Fields,  Sec. 


=    66' 

52* 

=    78*66' 

=  188' 

44 

=    'U' 

47' 

=  lUS' 

SI 

=  184" 

9f 

e* 

=  18' 

83- 

eon 

=  88° 

i8' 

€t 

=  81° 

64* 

eo 

=  87° 

a- 

et 

=  4.r 

1(X 

T 

=  M° 

28' 

ep 

=  71= 

m' 

eS 

==80" 

asi' 

BV 

=  88' 

■43- 

=  88= 

B4' 

=  48° 

SB* 

=  88° 

8' 

=  58= 

9- 

=  68° 

ar 

=  78° 

84' 

=  24° 

54' 

=  27° 

6»- 

=  80° 

H' 

2a^r 

=  108° 

Iff 

3IW 

=  1M' 

ly 

2H^„ 

=  106° 

16' 

8ULP3US  QROVB-81'LPHUR 

or     =    82°  IIH'  mg 

(•     =    5U°  6B'  q& 

en     =    64°    4i'  ^„ 

cq     =    80°  48'  *•.„ 

;^'=-86°40i'  "... 

«■     =    47°  16'  op" 

M-     =    66°  46'  /ilS- 

yy-    =    80°  85"  aa- 

pp    =  "M'  sa'  rr- 

i/J   =  65°  8(C  ««'     =    84°  IT 

Twins':  tw.  plsne  (1)  e  (101),  sometimea  as  Bym metrical  penetration  twins; 

(2)  Ml  mtiier  rare;  (3)  «(011).     Cryetals  comm  only  acute 

pyramidal  (figs.  1--4);  sometinieB  thick  tabular  ft.-,  hIbo 

■phenoidal  in   habit   (hemihedral?),  us  in   f.  6.     Also 

massive,  in  spherical,  reniform  abapeti,  iucmstiug,  atalao-. 

titicaiid  stalagmitic;  iu  j^^vder. 

Cleavage:  (.',vi, ;>impuriect.     Fracture concboidal  to 

noeren.  Ratherbritttetoimperfectly  eectile.  H.=l'5-2'5. 

O.  =  S-Oo-S'OO.    Luster  resinoiia.     Color  saiphnr-yellow, 

straw-  and  honey-yellow,  yellowish  brown,  greenish,  red- 
dish to  yellowish  gray,     btreak  white.      Transparent  to 

translacent.     A  non-coiidactor  ol  electricity;  by  friction 

natively  electrified. 

Optically  +,    Double  refraction  strong.    Ax.  plane 

Ih.    Bx  J_  c.     Dispersion  p  <  t.     Axial  angles,  Dx.':  Rabbit  Hole,  Ner-* 

/Sr  =8  029     .  .  3Vr  =69°    3' 
fir  =  2  048     ,-.  SVj  =  69°    6' 

>8M  =  ao8a    .■.avw  =  69°i8' 

Befractive  indices,  Schranf* : 

Na(Dliue)         a  =  VBHOil        /S  =  308833        t*  =  8  ■34058 

Conp.,  Tar. — Pure  Bulpbnr;  often  contaminated  with  clay,  bitumen,  and  other 
impurities. 

Someilmes  conUlnH  traces  of  To,  Se.  elc:  aii  orange-red  -vHrU'ly  from  Japan  {leltwtul- 
pkvr.  H.  CHrviU  Lewis)  gave  Divers  (Ch.  News.  48,  284,  1S83)  S  99-76,  Te  017,  8e  006, 
Aa  0-01  =  100. 

Sulphur  may  bIbo  be  oblHlned  in  tlie  Iftbumtory  in  oilier  allotropic  forms,  see  below. 

Pyr.,  etc.—HelU  at  108°  C,  and  at  870°  burns  with  b  bluish  Unme  yielding  siilpbur  dioxide, 
laioluble  in  water,  and  not  acted  on  by  the  acids,  but  soluble  in  otrbon  disnlphtde. 

Ohi — The  great  repositoriea  of  Bulphur  nrc  either  beds  of  gypsum  aui!  tlie  associate  rocks, 
or  the  regions  of  acllve  and  extinct  to  lean  oes.  In  Ihe  valley  of  Noto  nad  Hnzuiro,  in  Sicily; 
at  Conil,  near  Cadiz,  in  Spain;  Bex,  iu  SnlUerland;  Cracow,  in  Poland,  It  occurs  in  the  former 
■itnatioD;  near  Bologna.  Italy,  in  line  crystals,  embedded  in  bitumen.  Sicl.y  and  the  neighbor- 
fog  volcanic  lalesi  the  Solfataia,  near  Naples;  the  volcanoes  of  tbe  Pacific  ocean,  e.g.,  Kilauea 
OD  Hawaii,  etc.. are  localities  of  the  latter  kind.  Tbe  crystals  from  Girgeriti  in  Sicily  are  some- 
times two  or  three  Inches  in  diameter.  It  is  also  deposited  from  bat  springs  in  Iceland;  nod 
in  Savoy,  Switzerland,  Hanovtr,  and  other  countries,  it  is  met  willi  in  certain  metallic  veins; 
with  lead  ures  near  31Usen  and  similarly  at  Monte  Ponl,  Sardinia.  Near  Cracow  nnd  in  Upper 
Egypt  there  are  large  deposits,  and  in  the  islanii  of  Meios,  Abundant  in  the  Chilian  Andes: 
alio  obtained  from  China,  Jupuu.  India,  tbe  Philippine  islands,  etc. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc.,  sparingly;  in  many 
coal  deposila  and  elsewhere,  where  pyntes  is  undergoing  decomposition:  In  microscopic  crys- 
tals at  Rome  of  the  gold  mines  <il  Virginia  and  North  Carolina;  In  minute  crystals  on  cieavnge 
surfaces  of  galena,  Wbeatley  mine,  Pbenixviile,  Pa. ;  in  small  masses  in  limestone  on  the  Poto- 
mac, iweuty-flve  miles  above  Washington;  In  an  extensive  bed  at  Lake  ('hsrles,  Calcasieu 
parish.  La.;  Tom  Green  Co..  Texas. 

8<)7ne  of  the  more  important  deposits  In  the  western  U.  S.  are  the  following:  in  WyominK. 
In  Ihc  Uinub  His.,  80  miles  s.e.  of  Evnnston;  in  Nevnda  near  Humboldt  House.  Humboldt 
county:  also  In  the  snme  county  at  the  Itahblt  Bole  Springs;  Steamboat  Springs,  Washoe  Co  ■ 
Columbus,  Esmeralda  Co.  In  southern  Utah  in  large  deposits,  now  mined,  at  Cove  Creek, 
HHianl  county,  in  CaiiforDJa.  at  the  geysers  of  Napa  valley.  Sonoma  Co.;  In  9«nta  Barbara 
b  good  crystals:  nenr  Dieiir  lake,  Luke  Co..  a  Iiirge  deposil.  wiili  a  vein  of  e:nnabar  cutthig 
through  it    Id  the  Vehowslsnc  Park,  in  deposits  and  abont  the  fumaroles 
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Artiii— Sulphur  may  also  be  obtained  in  the  laborator}'  in  several  other  allotropic  fomui 
hh  given  by  Muthmann  "  they  are  as  follows  : 

d  \t :  h 
/5-sulphur    Monoclinic   0W576  :  1  :  0W»83       /?  =  84M4' 
r-nilphur  "  1  06094  : 1  :  070944       /C^  =  88''  IS* 

dfulp/iur  "  ? 

e-sulpfiur    Khom bohedral  ? 

/^-sulphur  is  obtained  from  fusion  in  prismatic  crystals,  often  acicular  or  flattened  1 100, 
with  100,  110,  210,  Oil,  111,  111;  110  A  HO  =  86**  28'.  This  form  was  early  studied  by 
Mitscherlichjo 

;^ -sulphur  is  obtained  from  fusion,  also  by  separation  by  chemical  means  from  hot  saturated 
solutions  of  various  compounds ;  habit  thin  tabular  |  010,  with  100,  210,  012,  111,  111. 

^-sulphur  obtained,  but  with  difficulty,  by  separation  by  chemical  means  at  low  tempera- 
tures in  thin  pseudo-hexagonal  plates. 

6-sulphur  is  the  black  sulphur  (schwarze  Schwefel  of  Magnus)  which,  it  has  been  suggested, 
may  belong  in  the  ffroup  with  metallic  selenium  and  tellurium.  Sulphur  is  also  obtained  in  an 
elastic  rubber-like  form  when  poured  in  the  molten  condition  into  water  ;  this  soon,  however, 
becomes  brittle. 

ReL — 1  M in.  Russl.,  6, 868, 1874,  on  crystals  from  German v,  Spain,  and  Lower  Eg3rpt.  Zephar- 
ovich  obtained  identical  results  on  crystals  from  Swoszowice,  Jb.  G.  Reichs..  19,  225,  1869. 
Accurate  measurements,  showing  some  variation  in  the  form,  especially  between  natural  and 
artificial  crystals,  have  also  been  made  by  Mitscherlich.  Ann.  Ch.  rhys.,  24,  264,  1828,  and  1.  c. 
below;  Scacchi,  Mem.  G.  Campania,  1849;  Schrauf.  Ber.  Ak.  Wien,  41,  794,  1860;  Brezina, 
ib.,  60  (1),  539,  1870;  Arzruni,  Zs.  Kr.,  8,  838.  1884;  Molengraaff,  ib.,  14,  48,  1888 ;  Busz,  ib., 
16,  616,  1889. 

*  See  Brezina,  1.  c,  for  early  authorities;  he  adds  oa,q,r,lon  artif.  cryst.  *  Friedlftnder, 
Min.-Samml.  Strassburg,  p.  262,  1878.  ^  Fletcher,  Phil.  Mag.,  9,  186,  1880.  *£.  8.  D.,  Rabbit 
Hole,  Nev.,  Am.  J.  Sc.,  32,  389, 1886.  •  Molengraaff,  Saba,  W.  I.,  1.  c.  '  Cf.  Rath,  Pogg.,  Erg., 
6,  349,  1873;  166,  41,  1875.    «  N.  R.,  93,  1867.    •  1.  c.    ><^  Abh.  Ak.  Berlin,  June  26,  182& 

11  Zs.  Kr.,  17,  336,  1890;  cf.  also  IRg.,  Er.  Ch.,  45,  1881. 

4.  SELBNSULPHUR.  Schwefelselen  Strameyer,  Schw.  J.,  43.  452, 1825.  Selenschwefel. 
Yolcanite  Adam,  Tabl.  Min.,  54, 1869.    Eolide  Bombied,  Min.,  2,  186,  1875. 

An  orange-red  or  reddish  brownish  mineral  containing  sulphur  and  selenium,  but  in 
unknown  proportions ;  occurs  in  crusts  with  sal  ammoniac  on  the  islands  Vulcano  and  Lipari. 
A  seleniferous  sulphur  occurs  at  Eilauea  (J.  D.  D.),  also  in  Japan. 

In  the  laboratory  mixtures  of  sulphur  and  selenium  have  been  obtained  in  crystallized  form. 
Muthmann  *  concludes  that  up  to  35  p.  c.  of  Se,  the  form  corresponds  to  the  ort^orhombic 
a-sulphur ;  between  85  and  66  p.  c.  to  ^-sulphur  ;  more  than  66  p.  c.  to  a-selenium,  which,  it  is 
suggested,  may  correspond  to  (5-sulphur.    Cf.  sulphur  and  selenium. 

Ref.— >  Zs.  Kr.,  17,  357,  1890,  also  earlier ;  Rathke,  Lieb.  Ann.,  162,  188,  1869,  and  Betten- 
dorfl  and  Rath,  Pogg.,  139,  329,  1870. 

5.  SBLBNIUM.    Selen  Oenn.    Selenio  lial, 

Del  Rio  has  stated  that  a  mineral  from  Culebras,  Mexico,  which  he  first  announced  as 
selenide  of  mercury  and  zinc  (riolite  of  Brooke),  was  later  found  by  him  to  be  a  mixture  of 
natiw  selenium  with  selenides  of  mercury,  etc.  No  confidence,  however,  can  be  attached  to  this 
conclusion.     Cf.  Phil.  Mag.,  4,  113,  1828 :  8,  261,  1836. 

In  the  laboratory  selenium  can  be  obtained  in  several  allotropic  forms.  As  given  by  Muth- 
mann, they  are : 

d  :b  :  6 
a-$elenium    Monoclinic  1*63495  : 1  :  1*6095       0  =  75**  58' 

P-selemum  "  1*5916    : 1  :  11352       fi  =  86"  56' 

y-selenium    Rhombohedral 

rr-selenuim  is  obtained  from  hot  saturated  solutions  in  carbon  disulphide,  crystals  thin  tabular 
I  001,  of  hexagonal  habit. 

/^-selenium  is  obtained  by  the  evaporation  of  cold  saturated  solutions  in  carbon  disulphide 
in  short  thick  prisms,  also  tabular  |  100  and  |  001 ;  this  form  was  earlier  measured  by 
Mitscherlich. 

X-selenium  or  metallic  selenium  is  rhombohedral,  isomorphous  with  tellurium  and  occurs  of 
similar  habit.  G.  =  4*5.  It  is  a  conductor  of  electricity,  but  its  resistance  varies  widely  under  the 
action  of  light. 

It  has  been  assumed  that  the  monoclinic  selenium  of  Mitscherlich  was  isomorphous  with  the 
early  known  monoclinic  sulphur  (Kg.,  Ej*.  Ch..  47,  65, 1881),  but  Muthmann's  measurements  fail 
to  show  apv  close  resemblance  in  anffle. 
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3.  Tellurium-Arsenic  Group. 

6.  SBLBN-TEZJiUBIUBS.    B.  S.  Dana  and  H.  L.  WeUa,  Am.  J.  Sc.,  40,    78, 1890. 

Massive^  with  indistinct  columnar  structure. 

Cleavage:  hexagonal  prismatic  perfect.   Brittle.    H.  =  2-2'5.    Luster  metallic. 
Color  blackish  gra}[.    Streak  black.     Opaque. 

Comp. — Tellurium  and  selenium  in  a  ratio  of  nearly  3  :  2. 

AnaL— H.  L.  Well8»  after  deducting  65*68  p.  c.  gaugue,  consisting  largely  of  quarU  with 
Bome  barite: 

Te  70-69  8e  29*81  =  100 

Pyr.,  etc — ^B.B.  on  charcoal  fuses  very  easily,  coloring  the  flame  blue  with  a  greenish  tinge, 
and  givin?  a  strong  characteristic  odor  of  selenium:  the  sublimate  near  the  assay  is  white,  and 
dull  reddish  at  a  distance.  In  the  closed  tube  a  nearly  black  sublimate  with  a  reddish  edge 
above  (8e),  and  below  drops  with  metallic  luster  (Te).  In  the  open  tube  a  grayish  sublimate  with 
a  reddish  fringe,  and  above  this  volatile  crjrstals  oi  SeO*;  and  below  near  the  assay  a  copious 
sublimate  of  TeO*.  fusing  into  colorless  drops. 

Obs. — ^Occurs  embedded  in  a  gangue  consisting  largely  of  quartz  with  some  barite  at  the 
£1  Plomo  silver  mine,  Ojojona  district,  Tegucigalpa,  Honduras. 

7.  TBIiLUKiUM.  Aurum  paradoxum  vel  problematicum  MuUer  «.  BekhentUin,  Phys. 
Arb..  Wien,  1.  1782.  Sylvanite  Kirwan,  Min.,  2, 824,  1796.  Gediegen-Tellur  Klapr,,  Beitr.,  3, 
2,  1802.    Tellur,  Oediegen  Sylvan  Germ.    Tellure  natif  auro-ferrif^re  JJ.    Telluric  lUU, 

Rhombohedral.    Axis  6  =  1-3298;  0001  A  1011  =  ♦SO*'  55f  Eose'. 

:  e  (0001,  0);  m  (lOiO,  /) ;  r  (1011,  R);ri  (Olll,  - 1).    Angles:  rr'  =  98"  8',  rri  =  49'  82. 


Crystals  minute  hexagonal  prisms  with  r,  or  both  r  and r^  and  then  hexagonal 
in  a^ect.     Commonly  massive,  columnar  to  fine  granular. 

Cleavage:  m  perfect;  c  imperfect.   Somewhat  brittle.   H.  =  2-2*5. 
O.  =  6*1-6*3.     Luster  metcdlic.     Color  and  streak  tin-white. 

Oomp. — Tellurium,  with  sometimes  a  little  selenium,  also  gold,  iron,  etc.  A 
specimen  from  Nasy^g  afforded  Petz  (Po^g..  67,  477,  1842):  Tellurium  97*215, 
and  gold  2'785,  witn  a  trace  of  iron  and  sulphur.  Another  from  Fa6zebaja  gave 
von  Foullon  :  Te  98'81,  Se  6*69=100,  after  deducting  pyrite  12*40  p.  c, 
quartz  110,  Vh.  G.  Reichs.,  269.  1884. 

Pyr. — In  the  open  tube  fuses,  giving  a  white  sublimate  of  telluriuLn  dioxide, 
which  B.  B.  fuses  to  colorless  tmnspareut  drops.  On  charcoal  fuses,  volatilizes 
almost  entirely,  tingeing  the  flame  green,  and  giving  a  white  coating. 

Ohs. — Occurs  at  the  mine  of  Maria  Loretto.  near  Zalathna,  in  Transylvania 
(whence  the  name  Syltan  and  SylvanUeY  in  sandstone,  accompanying  quartz, 
pyrite,  and  gold.    In  Boulder  county.  Colorado,  at  the  Red  Cloud  mine  ;  also  in       Artif.  cryst 
Magnolia  district  at  the  Keystone,  Dun  Raven,  and  other  mines  ;  in  the  Ballerat 
district  at  the  Smuggler  mine  ;  in  Centr^  district  at  the  John  Jay  mine  in  large  masses.    An 
impure  variety  from  the  Mountain  Lion  mine  has  been  called  LUmite  (Berdell). 

Rel— iRose,  Abh.  Ak.  Berlin,  84.  1849;  also  on  artif.  cryst.,  s  (1121  2-2).  Penfleld 
obtained  on  brilliant  artif.  crystals,  rr'  =  93''  lO'  (priv.  contr.) ;  von  Foullon,  on  Fadzebaja 
crystals,  mr  =  88°  6'  (1.  c). 

B.  AR8BNIO.  Gediegen  Arsenik,  Arsen,  Scherbenkobalt,  Qerm,  Arsenic  natif  Fr,  Ar- 
senico  nativo  Ital.,  Span, 

Rhombohedral.     Axis  b  =  1'4013;  0001  A  lOil  =  58^  17'  Zepharovich*. 

Forma:  r(10il.  R)\  also  artif.  cryst,  c  (0001,  0)\  «  (10l4,  +  \);    e  (0li2,  -  i):   h  (0832,  -  |). 
Angles  :rr'  =  "W  54',  <»  =  22^*  If,  c«  =  88°  58i',  ch  =  67^  86',  es'  =  37"  54',  ee'  =  66'  Of. 

Twins:  tw.  plane  e.  Natural  crystals  rare,  usually  acicular.  Generally  gran- 
ular massive;  sometimes  reticulated,  reniform,  and  stalactitic  (Scherbenkobalt 
GermX    Structure  rarely  columnar. 

Cleavage:  c  highly  perfect;  6  imperfect.  Fracture  uneven  and  fine  granular. 
Brittle.  H.  =  3-5.  G.  =  5  63-5-73.  Luster  nearly  metallic.  Color  and  streak 
tin-white,  tarnishing  soon  to  dark  gray. 
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C!omp. — Arsenic,  often  with  some  antimony,  and  traces  of  iron,  silver^  gold,  or 
bismuth. 

Ada).  Janovsky  (Ber.  Ak.  Wien,  71  (1),  276, 1875)  from  .ToachimBthal :  As  90  91»  8b  166. 
Nl  4-64,  Fe  207,  SiO«  0*55,  Mn,  8  ir,  =  99*78.  A  variety  from  ValtelUna,  with  G.  =  5*777,  con. 
tained  8  8  to  10*8  p.  c.  Sb,  Bizzarri  and  Campani,  2a.  Kr.,  12,  194,  1886. 

Pyr. — ^B.B.  on  chai'coal  volatilizes  without  fusing,  coats  the  coal  with  white  arsenic  trioxide, 
and  atlords  a  garlic  odor;  the  coating  treated  in  R.  F.  volatilizes,  tingeiug  the  flume  blue. 

Obs.— Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schists^ 
and  is  often  accompanied  by  ores  of  antimony,  ruby  silver,  realgar,  sphalerite,  and  other  metallio 
minerals 

The  silver  mines  of  Freiberg.  Annaberg.  Marienberg,  and  Schneeberg  afford  it  in  consider- 
able quantities;  also  Joachimsthal  in  Bohemia,  Andreasberg  in  the  Uarz,  Kapnikiind  Orawitza 
in  Huugary,  Kongsberg  in  Norway,  Zmeov  in  Siberia  in  large  masses,  and  at  St.  Maria  aux 
Mines  iu  Alsace;  also  Mt.  Coma  dei  Darden,  Valteilina,  Italy.  Abundant  at  the  silver  ininea 
at  Cbafiarvillo,  and  elsewhere  in  Chili;  at  the  argentiferous  mines  of  San  Augustin,  Hidalgo, 
Mexico,  and  Kapanea  gold  mine.  New  Zealand. 

In  the  U.  S.  at  Haverhill.  N.  H.,  in  thin  layers  in  dark-blue  mica  slate;  also  at  Jackson, 
N.  H.;  on  the  £.  flank  of  Furlong  Mtn.,  Greenwood,  Me.  In  nodules  in  a  silver  and  gold  mine 
near  Leadville,  Colorado.    Watton  Creek,  Fraser  R.,  British  Columbia. 

The  name  arsenic  is  derived  from  the  Greek  dpfjevitcoy  or  dfjaeviKoy,  moiculine,  a  term 
applied  to  orpimeut  or  sulphide  of  arsenic,  on  account  of  its  potent  properties. 

Alt.— Oxidizes  on  exposure,  producing  a  black  crust,  which  is  a  mixture  of  arsenic  and 
arsenolite  (AsaOs),  also  producing  pure  arsenolite. 

Re£— >  Joachimsthal,  Ber.  Ak.  Wien,  71  (1).  272, 1875.  Rose  gives  for  artif.  crystals,  rr'  = 
94"  56',  Abh.  Ak.  Berlin,  82,  1849 ;  Miller  gives  rr'  =^  94   19',  Miu.  p.  117.  1852. 

Arsenolamprite.— (7.  ffinize,  Zs.  Er.,  11,  606,  1886.  Arsenik-wismuth,  Werner/  arsen- 
glanz,  hypotypiiit,  BreitfiaupL 

Apparently  an  allotropic  form  of  arsenic.  Massive,  with  fibrous  foliated  structure,  showing 
one  cleavage.  H.  =2.  G.  =  58-5*5.  Luster  metallic,  brilliant.  Color  lead-gray.  Streak 
black  Composition,  nearly  pure  arsenic.  Werner's  mineral  contained  8  p.  c  bismuth  ;  a 
specimen  examined  by  Frenzel  (Jb.  Min.,  677.  1874)  gave:  As  95*86,  Bi  Mn,  Fe  101, 
8  0*99  =  99*47.  The  original  araenglam  is  from  Marienberg,  Saxony;  also  reported  from  Mnr- 
kirch  in  Alsace.  Hintze  obtained:  As  98*48,  Fe  1*00.  SiOs  0*05  :  his  mineral  was  f rom Copiupo, 
Chili.  Differs  from  ordinary  arsenic  in  structure,  softness,  lower  specific  gravity  and  bnlliant 
luster;  the  last  character  suggests  the  name  from  \aMnp6i  Ixuinms, 

9.  AIiIiBMONTITE.  Antimoine  natif  arsenif^re  IT,  Tr.  4, 281.  182'i.  Arsenikspiessglanz 
Zippe,  Vh.  Ges.  Mus.  BOhmeu,  1824,  102.  Arsenik-Autimon  Hdusm.  Arseuiure  d'Antimoioe 
Fr.  Antimon-Arsen,  Arsenantimon,  G'tfifTi.  Arsenical  Antimony.  Allemontit,  ifaul.,  Handb.. 
557,  1845 

Rhombohedral.  In  reniform  masses  and  amorphous;  structure  curved  lamel- 
lar; also  fine  granular. 

H  =  3-5.  G.  =  6*203,  Rg.  Luster  metallic,  occasionally  splendent  r  some* 
times  dull.     Color  tin-white  or  reddish  gray;  often  tarnished  brownish  black. 

Comp. — SbAs*  =  Arsenic  652,  antimony  34*8. 

Analysis,  Rg.  (Pogg.,  62,  187,  1844),  AUemont:  Arsenic  [62*15],  antimony  87*86  =  100. 

Pyr. — B.B.  emits  nimes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule,  which 
takes  lire  and  burns  away,  leaving  antimony  trioxide  on  the  charcoal. 

Oba.— Occurs  sparingly  at  Allemont;  Pribram  in  Bohemia,  associated  with  sphalerft?, 
antimony,  siderite;  etc. ;  Schladming  Id  Styria;  Audreasberg  in  the  Harz. 

Antimonial  Arsenic— An  antimonial  arsenic,  containing,  according  to  Schultz  (Rg..  Min. 
Ch.,  984,  1860),  707  p.  c.  of  antimony,  occurs  at   the  Palnibiium  mini*,   near  Marieuberff  la 


lUrUln.    IU     llllUJy    Ul JSiniUUt;,    nilU    SUUlCv«uai>    ii»tiiab«;vi,    iv^uituiin    iiiofX7c:n,     w/i.nrvvu    uu-rfunc    nuu 

iron-black  on  a  fresh  fracture,  but  grayish  black  on  tarnishing,  associated  with  arsenolite.  calcite» 
and  quartz. 

10.  ANTIMONT.  Gediget  Spitsglas  (fr.  Sahlberg)  v.  Swab.,  Ak.  H.  Stockh...  10.  100. 
1748.  Oronst.,  Min..  201,  1758.  Spiesglas,  Gediegen  Antimon  Oerm.  Antuonoine  natif  Fr. 
Antimonio  nativo  Ital.,  Span. 

Rhombohedral.     Axis  6  =  1-32362;  0001  A  1011  =  56**  48'  12"  Laspeyres*. 
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FomiB*:   e  (0001,  O);   r  (1011.  B),  «(10i4, +  i);   « (0112.  -  i);    also  on  ortlf.  crystato* 
a  (1120.  i^2;.  « (0221.  -  2),  x  (28S8,  -  J'). 


»»>» 


«  =  20^*55'  <J«  =  87"'3«'  fsr'=    36M'  «j' =   6-^27 

cr  =  56"  48'  es  =  71"  58*  w-'rr  *93"  53'  10"  «'  =  llO**  47^'. 

Twins*:  tw  plane  «,  in  complex  groups,  fourlings  and  sixlings,  also  polysyn- 
thetic.  (Tenerally  massive,  lamellar  and  distinctly  cleavable;  also  radiated;  some- 
times botryoidal  or  reniform  with  a  granular  texture. 

Cleavasje':  c  highly  perfect ;  e  distinct;  s  sometimes  distinct ;  a  indistinct. 
Fracture  uneven;  very  brittle.  H.  =  3-3-5.  G.  =  6 '65-6-72.  Luster  metallic. 
Color  and  streak  tin-vrhite. 

Comp. — Antimony,  containing  sometimes  silver,  iron,  or  arsenic. 

Pyr.— B.B.  on  charcoal  fuses,  gives  a  white  coating  in  both  O.  F.  and  R.  F.;  if  the  blowing 
he  iiiiermittfcd,  the  globule  continues  to  glow,  giving  oflf  white  fumes,  until  it  is  finally  crusted 
over  with  prismatic  crystals  of  antimony  trioxide.  The  white  coating  tinges  the  R.  F.  bluish 
green.     CrysUillizes  readily  from  fusion. 

Ocourein  lamellar  concretions  in  granular  limestone  near  8alain  Sweden;  at  Andreasberg 
in  the  Uarz;  in  argentiferous  veins  in  gneiss  at  Allemoat  in  Dauphine;  at  Pribram  in  Bohemia; 
in  Mexico;  Huasco,  Chili;  Sarawak  in  Borneo;  at  Warren.  N.  J.;  in  Kern  Co..  Cal.,  between 
Kernville  and  Havilah;  in  ardllyie  at  South  Ham,  Canada;  in  considerable  quantities  at  Prince 
William  phrisb,  York  Co.,  N.  Brunswick,  jf.  Kunz.  Am.  J.  Sc.,  30,  275,  1885. 

Alt.— Oxidizes  on  exposure  and  forms  valentinite  (Sb^Os). 

R©£— '  On  artif.  cryst.,  Zs.  G.  Ges..  27.  674,  1875;  Rose  obtained  rr'  =  93"  25'  and 
i=  1-3068.  Abh.  Ak.  Berlin,  78,  1849.  "Andreasberg,  described  by  ROmer,  Jb  Min..  810, 
1848,  but  shown  by  Rose  to  be  complex  twins^  with  tw.  plane  e.  '  Lasp.  1.  c.  *  Lasp.  1.  c,  alio 
Mgg..  Jb.  Min.,  2,  40,  1884,  1,  188,  1886. 


11.  BISMUTH.  Bisemutum,  Plumbum  cinereum,  Aoric.,  Foss..  489.  Interpr.  467.  Antl- 
monium  femininum.  Tectum  Argenti,  Alchsm,  Gediegen  W ismuth  Germ,  Bismuth  natif  F^. 
Bismuto  nativo  Hal,,  Span. 

Bhombohedral.    Axis  d  =  1-3036;  0001  A  lOil  =  56°  24^'  Rose*. 

Pormi* :  e  (0001.  0) ;    r  (1011,  B) ;    e  (0112,  -  i),    g  (0445,  -  |)».    « (0221.  -  2). 
Angles:  rr'  =  *92*  20',  c*  =  86'  58',  <^  =  SO''  18',  es  =  71"  87i',  ee'  =  62**  46',  gg'  =  88*  88*', 
ii'=110''83'. 

Twins:  tw.  plane  e,  sometimes  produced  by  pressure*.  Natural  crystals  rare 
and  usually  indistinct;  artificial  crystals  in  parallel  groups  of  cube-like  rhombohe- 
drons.    Usually  in  reticulated  and  arborescent  shapes;  foliated  and  granular. 

Cleavage:  c  perfect,  s  less  so;  e  indistinct.  Sectile.  Brittle,  but  when  heated 
somewhat  malleable.  H.  =  52-2-5.  G.  =  9-70-9-83.  Luster  metallic.  Streak  and 
color  silver- white,  with  a  reddish  hue;  subject  to  tarnish.     Opaque. 

Comp.,  Var. — Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium. 

Pyr.,  etc.— B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orange  yellow 
while  hot,  and  lemon-yellow  on  cooling.  Fuses  at  265*  C.  Dissolves  In  nitric  acid;  subsequent 
dilution  cau<tes  a  white  precipitate.     Crystallizes  readily  from  fusion. 

Obs.— Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  clay  slate,  accom* 
panying  various  ores  of  silver,  cobalt,  lead  and  zinc.  It  is  most  abundant  at  the  silver  and  cobalt 
mines  of  Siixony  and  Bohemia,  as  at  Schneeberg,  Altenberg,  Joachlmsthal.  Johanngeorgenstadt, 
etc  .  \vi»h  various  bismuth  minerals  at  Meymac,  Corrfeze,  France.  Also  at  Modnm  and  Gjelle- 
bak  in  Norway,  at  Falun  and  elsewhere  in  Sweden.  At  Schneeberg  it  forms  arborescent 
deHuecvtions  in  brown  iasper.  At  Wheal  Spamon,  near  Redruth,  and  elsewhere  in  Cornwall, 
aud  III  CarrtM'k  Fells  in  Cumberland,  it  is  associated  with  ores  of  cobalt;  formerly  from  near  Alva 
in  Stirlingshire;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire;  at  San  Antonio,  near 
Copiapc),  Chili ;  Mt.  Illampa  (Sorata)  and  Tazna,  in  Bolivia.  In  Victoria;  the  New  England 
district,  at  Glen  Innesa,  Kingsgate  and  elsewhere,  New  South  Wales. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolframite, 
acheelite.  galena,  sphalerite,  etc.,  in  quartz,  also  at  Booth's  mine,  Monroe;  occurs  also  at 
Brewer's  mine.  Chesterfield  district.  South  Carolina;  near  Cummins  City.  Colorado:  also  in 
the  placers  of  French  Creek,  Summit  Co.,  and  the  Las  Animas  mine,  Boulder  Co.  (EUindall). 

Rfl£— >  Abh.  Ak.  Berlin.  90,  1849.  *  Fletcher,  Phil.  Mag.,  9,  185.  1880.  *  Mgg.,  Jb.  Min., 
1.  183,  1886. 
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13.  ZINO.    Zlok  Oerm.    Ztoco  ItaL 

Rhombohedral.    Axis  <!  =  185643;  0001  a  1011  =  *67°  36'6'  WUltama  aod  Buitoa'. 

Poniu' :  e  (0001.  0),  q  (4047.  f},  i  (3038,  |),  r  (lOil,  £),  I  <803S,  |).  w  (OOfll,  6);  also  doubt 
fu'i  e  (S06a,  f),  u  (8068.  |),  « {40ll,  4),  y  (IS-Old'S,  V);  sIbo  the  coireapondiug  nej^tive  foimi 
fi  (Olil.  -  1),  elc.    Angles:  ej  =  41°  BC,  et  =  46°  14'.  e(  =  6«°  67',  ew  =  88°  68i',  rn  =  49°  Bl'. 
f^  =  08°  48'. 
jtained  a 
.     these  are  _ ^        „  „„    „ 

Zinc  also  Kppeara  to  crystallize  in  the  iaometrlc  system,  Kt  least  in  various  alloys' 

Cleavage:  e  perfect;  also  rhombohedral  (?).  Rather  brittle.  Percusston -figure  parallel  W 
edges  eraud  or,.  H.=  2.  O.  =  6'0-7-2.  Luster  melallic.  Color  and  streak  vhfte,  sUgllUy  gray- 
ish.   Ziuc  fuses  at  420*  C.  and  bulls  at  about  1000°  C. 

Ob«.~~NatfTe  zinc  has  been  reported  from  near  Melbourne,  AustTa]la(8ee  StbEd.  p.  17);  also 
from  Dortbeastern  Alabama.  Am.  J.  Be..  11,  334,  1876;  also  with  sphalerite  in  Shasta  Co.,  Cal. 
Its  existence  In  nature,  hovever.  needs  confirmation. 

Hat-' Am.  Ch.  J.,  11,  219.  1880.  Of.  also  Rose,  Pogg..  83. 12»,  1861.  '  NOggerath,  ibid., 
39.  82S,  1886.  Cf.  Rose,  lb..  85,  308, 1$52.  107,  448,  18M.  J.  P.  Cooke,  Am.  J.  Be.,  31,  IM, 
1861. 


4.  Oold  Oroup. 


Isometric.  Obserred  forms' : 

0(100,  i-ii  A  (410.  UY 

ii(110,  0  /(810,  iJif 

9(111,  1)  k<m,  Hf 


aOLD    aBOUF—GOLD. 
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Twine:  tw.  pi.  o,  often  flattened  Q  o;  also  repeated  and  in  complex  groupa'. 
Forms  d,  o  common,  also  m.     CryBtals  often  elongated  in      7^  g. 

direction  of  an  octahedral  axis,  giving  riae  to  rhombohe- 
dial  forms  (as  m  in  f.  7,  8),  and  with  parallel  gronping  to  a 
urborescent  shapes;  also  in  plates  flattened  ^  0,  and  Dranch- 
iiig  at  60°  parallel  either  to  the  edges  or  diagonals  of  an  0 
face.  Skeleton  crystals  common;  edges  often  salient,  or 
again  much  rounded  (f.  1,  4).  CiTstaJB  irregnlarly  dis- 
torted and  passing  iuto  filiform,  reticalated,  dendritic 
ghapes,  and  occasionally  spongiform.  Also  masBive  and  in 
thin  laminie;  often  in  flattened  grains  or  scales  and  rolled 
masses  in  sand  or  gravel. 

Cleav^  none.  Fractnre  hackly.  Very  malleable  and 
dnctile.  H.  =  2-5-3.  G.  =  15-6-19-3,  19-33  when  pure, 
Bose.  Luster  metallic.  Color  and  streak  gold-yellow, 
sometimes  inclining  to  silver-white  and  rarely  to  orange- 
red.     Opaque. 

Compn  Tar. — Gold,  but  asually  alloyed  with  silver  in 
varying  amonnU  and  sometimes  containing  also  traces  of 
copper  or  iron;  rare  varieties  with  palladium,  rhodinm 
and  bismuth  have  been  described. 


^Tcr  of  8 :  1  corresponds  to  15'1  p.  c.  sliveT. 

The  purest  gold  wblcb  has  been  described  Is  that  from  Mount  Mor^n.  in  QueenaUnd, which 
baa  yielded  99'7  to  99*8  of  Rold,  the  renuloder  being  copper  with  a  little  iron;  silver  Is  present 
only  M  a  minute  trace  {Leibius,  R.  Boc.  N.  S.  W.,  18,  87,  1684).  Qold  from  Maryborough, 
Victoria,  assayed 998  p.  c.  The  purest  Urallaa  specimen  analyzed  by  Boee  gave:  Au  98^, 
AgOie.  Cu085.  Fe  005  =  99-53,  with  a.  =1910. 

3.  ArgeiUiftroM;  Seetntm.  AevKoi  xo^'^'oi  Bwwt; 'HSetrrfjoi- ifomw,  StmJp,- Electrum 
Bin.,  33,  2S.  Oroche  Span,  Color  pale  yellow  to  yellowish- white:  O.  =  ISS-iao.  Ratio  for 
the  gold  and  siWer  o(  1:1  correspouds  lo  86  p.  c.  of  sIlTsr;  H:!,  to  36  p.  c:  3:1,  to  3t  p.  C; 
3t:l.  u  18  p.  c.  PI inv  says  that  when  the  proportion  of  allTer  in  tbe  gold  tsone-Bfth(=  20  p.  c.) 
it  ii  called  Aetram.  The  word  iu  Greet  me»na  also  amb«r;  and  its  use  for  this  alloy  probably 
arose  from  the  pale  yellow  color  it  has  aa  compared  with  gold. 

ISIeclrain  from  Verespatak  has  afforded  88-7  p.  c.  Ag,  from  the  Altai  88'4  p.  c,  from  New 
Oimaads  17  6  to  »5'l  p.  c.  from  Pern  20  p.  c.  Bee  Bth  Ed.  pp.  4,  IS.  The  Bodle  electrum  baa 
G  =  15  15,  and  contains  Au  S8-84.  Ag  3641  =  99-75.  (Hjuika.  4th  Cal.  Min.  Rep..  191,  1884.) 
A  specimen  from  Montgomery  Co..  Va.,  gave  Porcher :  Au  85-81,  Ag  [84-01],  Cu  014,  Fe  0-30, 
qoaru  0-S4  ^  100;  6.  =  15'46,  Ch.  News,  M.  189,  1881. 

8.  PaUadium-Ooiit.  Porpents  i'ili]M:i.  Avariety  from  "Poroez,"BrMdl,  oontalning  lOp,  C. 
of  palladiutn,  besides  some  silver,  color  pale  ;  also  fram  Jaculfnga  and  Coodonga  with  5  to  6 
p.  c.  Pd.  Piirpez.  however.  Is  pnibablv  a  corrupiiou  of  PompeO,  an  old  mining  settlement  near 
tiabani,  in  which  vicinity  palladium-gold  occurs  rather  abundantly  {Derby,  priv.  contr.).  A  speci- 
men from  Taguaril.  MiaikS  Ocraes.  inve  Seamon:  Au  91 '06.  Pd  6'31.  Ch.  News.  46,  S16.  1H83. 

4.  RAodiam-GiM.  BAodUd,  Adam.  Tat^.  Hin  .  08,  1869.  Contains  according  to  del  Rio 
(Ann  Ch  Pbys.,  39,  187,  1835),  S4-18  p.  c.  of  rhodium;  Q.  =  155-16-8.  Brittle.  Requires 
reexamination 

5.  BitmulA-OoU.  Black  gold  Austr.  flu'n«r«.  Haldonite  Ulrieh,  Contrib.  MIn.  Victoria, 
I87D.  Corresponds  to  Au.BI  =  Gold  65-6.  bismuth  84-5  =  100.  Newbeij  (I.e.)  found  Au  645, 
Bi  S5'5:  and  Mclvor  Au  6512,  BI  84-88  =  100,  Cfa.  Newa.  S6,  191,  1887.  Color  pinkish  stiver- 
while,  tamlsblng  on  exposure.  Luster  metallic.  Occurs  In  quartz  from  Nuegely  Reef,  Maidon, 
Victoria.     Shepaid's  doubtful  bumvihauril*,  or  biamuthic  gold,  may  be  similar. 

California  gold  la  mostly  from  87  to  89  per  cent  fine,  the  average  being  88  (IF.  B.  Mint); 
many  analyses,  however,  run  up  to  95  p.  c.  or  higher,  while  others  are  classed  with  electrum. 
The  gold  from  Chaudi^re.  Canada,  coulalna  10  to  15  p.  c.  allver.  that  of  Nova  Bcolla  is  nearly 
pure,  yorlho  Auatralian  gold  (Miller,  Liveraidge),  that  from  Victoria  contains  about  98  p.  c. 
gold.  8-5  silver,  and  O'S  of  other  metnls.  North  of  this  in  Hew  South  Wales  the  average  flne- 
iiess  is  93'5  gold,  S  p.  c.  ailver.  the  assays  ranging  mostly  from  90  lo  96.  In  Queensland  the 
average  Is  8725  p.  c.  gold  and  12  p.  c.  sliver,  and  for  Maryborough  86  p.  c,  gold  and  14  p.  c. 
lilver.  Farther  north  the  gold  becomes  richer  again,  that  from  the  Palmer  river  washings  con- 
taining hut  little  silver:  thai  of  Mt.  Morgan  <bh  noted  above)  is  Dearly  pure.  The  New  Zealand 
gold  of  Ibe  Otago.  or  southern  tlelds.  Is  said  to  contain  less  than  6  p.  c.  silver  with  a  little  copper, 
that  of  Nelson  10  to  14  p.  c.  silver,  and  that  of  tbe  Thames  or  northern  fields  over  80  p.  c.  sliver 
'fi.  H.  Cox,  Trans.  N.  Z.  Inst.   14, 446. 1881). 
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Rose  (1.  2.,  p.  101)  gives  the  following  determinations  of  specific  gravity  and  silver  percent* 
age  from  Uralian  specimens. 


G. 

Ag 

G. 

Ag 

G. 

Ag 

1910 

016 

17-59 

9  02 

16-87 

1819 

18*44 

5*28 

17-48 

10  05 

1706 

J«15 

17955 

8-85 

17-40 

1207 

14-56 

1838 

For  analyses,  see  5th  Ed.  pp.  4»  5,  and  authorities  there  mentioned,  especially  Rose,  Pogtr., 
23,  161,  1831;  Avdeyev,  ib.,  63,  153,  1841.  for  the  Ural.  Forbes.  Phil.  Mag.»  29.  l-,>9,  30,  142, 
1865;  and  Boussiugault.  Ann.  Ch.  Phys.,  34,  408,  1827,  for  So.  America;  also,  Domvyko.  Min. 
Chili.  E.  W.  Ward  (in  Clarke's  Researches  in  Southern  Gold  Fields,  Sydney,  1860,  p.  276)  for 
Australia,  also  Liversidge,  Min.  N.  8.  W.,  1888,  pp.  14-17.  Levol.  Ann.  Ch.  Phys  ,  27,  810. 
1849,  for  Africa.    O.  C.  Marsh,  Am.  J.  Sc,  32,  895.  1861,  Nova  Scotia. 

Pyr.,  etc. — B.B.  fuses  easily.  Not  acted  on  by  fluxes.  Insoluble  in  any  single  ncid;  soluble 
in  nitro-hydrochloric  acid  (aquaregia),  the  separation  is  not  complete  if  mure  than  20  p.  c.  Ag 
is  present  (Rose). 

Observations. — Native  gold  is  found,  when  in  situ,  with  comparatively  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metamorphic  rocks  thus  intersected  are  mostly  chloritic,  talcose,  and  argiilaceoua 
schist  of  dull  green,  dark  gray,  and  other  colors;  also,  much  less  commonly,  mica  and  horn- 
bleudic  schist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granite.  A  laminated  quartzyte, 
called  itacolumyte,  is  common  in  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and 
sometimes  specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or 
magnetite  in  c'raius.  A  quartzose  conglomerate  is  sometimes  richly  auriferous  as  in  Transvaal. 
Less  frequently  calcite  is  the  vein  material,  as  at  Minen<ville,  Trinity  Co.,  Cat.  (Diller),  and  at 
many  points  in  New  South  Wales  (Liversidge).  Gold  has  also  been  noted  in  scales  embedded 
in  serpentine. 

The  gold  occurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  are  sometimes 
an  agglomeration  of  crystals;  and  the  scales  are  often  invisible  to  the  naked  eye,  massive  quartz 
that  apparently  contains  no  ^old  frequently  yielding  a  considerable  percentage  to  the  assayer. 
It  is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  throuirh  the  maas  of  the  quartz,  and  in  its  cavities, 
the  larger  masses  and  the  finer  crystallizations  nininly  in  \\\v  hitter. 

The  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  gener- 
ally at/r»jfwau«/  next,  chaloopyrite,  galena,  sphalerite,  arsenopy rite,  each  frequently  auriferous; 
often  tetmdymite  and  other  tellurium  ores,  native  biamutli.  native  arsenic,  stibnite,  cinnabar, 
magnetite,  hematite;  sometimes  barite.  scheeliie,  apatite,  fluorite.  siderite.  chrysocolla.  The 
quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  from  the  more 
or  less  complete  dissippearance  of  the  pyrite  and  other  sulphides  by  decomposition;  but  below, 
it  is  commonly  solid. 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins  (the 
"  quartz  reefs"  of  Australia),  but  from  the  gravel  or  sands  of  nvera  or  valleys  in  auriferous 
regions,  or  the  slopes  of  mountains  or  hills,  whose  rocks  contain  in  some  part,  and  generally  not 
far  distant,  auriferous  veins:  and  such  mines  are  often  called  alluDial  waMngB;  in  California 
plaeer-diggings.  Pliny  speaks  of  the  "  bringing  of  rivers  from  the  mountains,  in  many  instances 
for  a  hundred  miles,  for  the  purpose  of  washing  the  debris,''  and  this  method  of  hydraulic 
mining  has  l)een  carried  on  in  California  on  a  stupendous  scale.  (See  Silliman,  in  Am.  J.  Sc.,  40. 
10,  1865.)  The  auriferous  gravel  beds  in  California  were  of  vast  extent;  those  of  the  Yuba,  an 
affluent  of  Feather  River,  varying  from  80  to  250  feet  in  depth,  and  averaging  probably  120  feet. 
Most  of  the  gold  of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such 
alluvial  washings.  At  the  present  time,  however,  the  alluvial  washings  are  much  less  depended 
upon,  in  many  regions  all  the  gold  being  obtained  direct  from  the  quartz. 

'The  alluvial  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size 
depending  partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to 
which  it  has  been  transported  Transportation  by  running  water  is  an  assorting  process;  the 
coarser  particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first, 
and  the  finer  {float  gold.)  being  carried  far  away — sometimes  scores  of  miles  A  cavity  m  the 
rocky  slopes  or  bottom  of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally 
proves  in  such  a  region  to  be  a  pocket  full  of  gold.  The  rolled  ma^^ses  when  of  .some  size  are 
called  nvggets  (pepitas,5paw.  8.  A.):  in  rare  cases  these  occur  very  large  and  of  great  value.  The 
Au.stralian  cold  region  has  yielded  many  large  nuggets;  one  of  these  found  in  185><  weighed  184 
pounds,  and  another  (1869)  weighed  190  pounds.  In  the  auriferous  sands,  crystals  of  zircon  are 
very  common;  also  garnet  and  cyanite  in  gniiiis;  often  also  monazite.  diamonds,  topaz,  corun- 
dum, iridosminc,  platinum.     The  zircons  are  sometimes  mistaken  for  diamonds. 

Besides  the  free  gold  of  the  quaitz  veins  and  gravels,  much  gold  is  also  obtained  from  aurif- 
erous sulphides  or  the  oxides  produced  by  their  alteration,  especially  pyrite,  also  arsenopyrite, 
•halcopyrite,  sphalerite,  marcasite.  etc.  At  Steamboat  Springs,  Nevada,  gold  is  being  deposited 
at  the  present  time  and  probably  from  solution  in  alkaline  sulphides,  together  with  sulphides  of 
arsenic,  antimony,  and  mercury,  and  other  compounds,  chiefly  sulphides.  (Cf.  Becker,  U.  B. 
Geol.  Surv..  Mon.  13.  1888.) 
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Gold  is  widely  distributed  over  the  elobe,  and  occurs  in  rocks  of  various  ages,  from  the 
Archean  to  the  Cretaceous  or  Tertiary.  The  schists  that  cotituin  the  auriferous  veins  were  once 
sedimeutary  beds  of  clav,  sand,  or  mud,  derived  from  the  wear  of  preexisting  rocks.  Through 
some  process,  in  which  heat  was  concerned,  the  latter  were  metamorphosed  mto  the  hard  crys- 
talline schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers: 
and  then  all  the  fissures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers, 
and  therefore  conforming  with  the  lamination)  became  filled  with  the  quartz  veins  containing 
gold.  The  quartz  was  broueht  into  the  intersecting  fissures,  and  the  interlaminated  open  spaces, 
from  the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a 
temperature  much  above  that  of  boiling  water,  having  CTeat  decomposing  and  solvent  power, 
aod  csirrying  into  cavities  whatever  they  can  gather  up  from  the  rocks).  Thus,  the  gold  of  the 
yeius  was  derived  from  the  rocks  adjoining  the  openings,  either  directly  ad joinine.  or  above,  or 
below  it;  aud  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they 
vere  cr3r8taUtzed  and  the  veins  were  made,  although  in  an  infinitesimal  quantity  in  a  Cubic 
;oot.  As  schists  with  auriferous  quartz  veins  were  made  in  Archean  time,  so  were  they  also  in 
P&leoz4>ic,  especially  at  the  great  mountain-making  epoch  which  closed  the  Paleozoic  era;  also 
later  in  the  Jurassic  period,  as  in  the  Sierra  Nevada;  and  still  later  in  the  Cretaceous  and  Ter- 
tiary periods,  as  in  the  Coast  Ranges  of  California.  But  whatever  the  oge  of  the  schists  and 
veins,  the  original  source  of  all  the  Paleozoic  and  later  gold  deposits  must  be  the  original  rocks  of 
the  globe,  as  they  are  the  great  source  of  the  material  of  the  shales  and  sandstones  of  subsequent 
ages,  excepting  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition. 
Auriferous  quartz  veins  are  in  no  case  igneous  veins — that  is,  veins  filled  by  injection  of  melted 
m<Uter  from  below. 

Gold  exists  more  or  less  abundantly  over  all  the  continents  in  most  of  the  regions  of  crystal- 
line rocks,  especially  those  of  the  semi-ciystalline  schists;  and  also  in  some  of  the  large  islands 
of  the  world  where  such  rocks  exist.  In  Europe,  it  occurs  with  silver  ores  in  Hungary  at 
EAnigi»l)erg.  Schemnitz,  Kapnik,  and  FelsObauya,  and  in  Transylvania  at  Verespatak,  often 
finely  crystallized,  and  Nagyag  chiefiy  with  tellurium  minerals:  it  occurs  also  in  the  sands  of  the 
Rtiine,  the  Keuss.  the  Aar.  the  Rhone,  and  the  Danube;  on  the  southern  slope  of  the  Pennine 
Alps  from  the  Simplon  and  Monte  Rosa  to  the  valley  of  Aosta:  in  Piedmont;  in  iSpain,  formerlv 
worked  in  Asturias;  in  man^  of  the  streams  of  Cornwall;  near  Dolgelly  and  other  parts  of  North 
Wales;  in  Scotland,  in  considerable  amount,  near  Leadhills,  and  in  Glen  Coich  and  other  parts 
of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  Sweden,  at  Edelfors;  in  Norway,  at 
Eonesber^. 

in  Asia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  500  miles,  and  is  especially 
abundant  at  the  Berezov  mines  near  Ekaterinburg  (lat.  56**  40'  N.);  also  obtained  at  Petn)pav- 
lovski  (60^  N.);  Nizhni  Tagilsk  (59^  N.),  Miask,  near  Zlatoust  and  Mt.  Ilmen  (55*"  N.,  where  the 
large^it  Russian  nugget  was  found),  etc.  Ekaterinburg  is  the  capital  of  the  miuing  district. 
The  Urals  were  within  the  territorv  of  the  ancient  Scythians;  and  the  vessels  of  gold  reputed, 
according  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  from  Uralian  nu|rgets. 
But  the  mines  were  not  opened  until  1819;  soon  after  this  they  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  in  California.  Siberian  mines  less  extensive 
occur  in  the  lesser  Altai,  in  the  Eolyvan  mining  region,  about  1500  miles  east  of  Ekaterinburg, 
near  long.  100"*  £  ,  between  the  Obi  and  Irtish,  and  1500  miles  west  of  the  other  great  Siberian 
miuing  region,  that  of  Nerchinsk,  which  is  between  185°  and  HO"*  £.,  east  of  L.  Baikal,  includ- 
ing the  ^ra  mines;  among  the  localities  are  Zmeinogorsk  and  Ziryanovski,  noted  for  afi^ording 
the  electrum  Asiatic  mines  occur  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Ceylon,  and 
Kalacca,  China  especially  in  the  Amur  district,  Corea.  Japan,  Formosa,  Suraatm,  Java.  Borneo, 
the  Philippines,  and  other  East  India  Islands  ;  at  numerous  points  in  British  India,  especially 
Mysore. 

In  Africa,  gold  occurs  at  Kordofan,  between  Darfur  and  Abyssinia;  also,  south  of  the 
Sahara  in  western  Africa,  from  the  Senegal  to  Cape  Palmas;  in  the  interior,  on  the  Somat,  a 
da^'s  journey  from  Cassen.  Also  in  Transvaal  in  southern  Africa,  at  Lydenburg.  both  quartz 
vems  and  alluvial  washings,  and  at  Eersteling;  recently  the  Kaap  gold  tields  in  southeastern 
Transvaal  have  become  very  productive:  the  chief  town  of  the  region  is  Bnrbertou.  The  quartz 
reefs  of  Witwatersrand  in  the  immediate  vicinity  of  Johannesburg,  farther  west,  have  also  some 
very  rich  mines;  here  the  gold  occurs  largely  in  a  quartzose  conglomerate. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual 
produce  of  the  world  was  obtained)  along  the  chain  of  mountains  nearly  parallel  with  the  coast, 
eBpeciallv  near  Villa  Rica,  and  in  the  province  of  Minas  Geraes;  in  the  U.  S.  of  Colombia,  at 
Antioqufa,  Choco  and  Giron;  Chili;  in  Bolivia,  especially  in  the  valley  of  the  Rio  de  Tipuani. 
east  of  Sorata;  sparingly  in  Peru.  Also  in  Central  America,  in  Honduras,  San  Salvador,  Guate- 
mala. Costa  Rica,  and  near  Panama;  most  abundant  in  Honduras,  especially  alon^  the  rivers 
Ouyape  and  Jalan,  in  Olancho,  while  found  also  in  the  department  of  Toro,  and  in  southern 
Honduras. 

In  Australia,  the  principal  gold  mines  occur  along  the  streams  in  the  mountains  of  N.  8. 
Wales  (S.  E.  Australia),  and  along  the  continuation  of  the  same  range  in  Victoria.  It  was  dis- 
covered in  N.  8.  Wales,  near  Bathurst.  in  the  spring  of  1851;  and  in  August  of  the  same  year, 
the  far  richer  deposits  of  Victoria  became  known:  up  to  the  present  time  these  have  yielded 
double  the  amount  from  the  remainder  of  Australia  with  New  Zealand  nnd  Tasmania  included. 
Also  obtained  largely  in  Queensland.  N.  Australia,  particularly  at  Mt.  Morgan,  Rockhampton 
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district.    Also  occurs  in  Tasmania.    In  New  Zealand  there  are  three  distinct  gold  fields^  as 
already  noted.    Found  also  in  New  Caledonia. 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  western  America, 
and  others  along  the  eastern  range  of  the  Appalachians  from  Alabama  and  G^rgia  to  Labrador, 
besides  some  in  portions  of  the  intermediate  Archean  region  about  Lake  Superior.  Th^  occur 
at  many  points  along  the  higher  regions  of  the  Rocky  Mountains,  in  Mexico,  in  New  Mexico, 
near  Santa  F6,  CeriUos*  Avo,  etc. ;  In  Arizona,  in  the  San  Francisco,  Wauba,  Tuma,  and  other 
districts;  in  Colorado,  abundiant,  the  gold  largely  in  auriferous  pyrites,  also  in  connection  with 
tellurium  minerals;  also  in  Montana,  the  Black  Hills  of  Dakota,  Idaho  especially  the  Coeur 
d'Alene  district,  also  Utah.  Along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the 
Humboldt  region  and  elsewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the 
mines  of  the  eastern  being  principally  silver  mines).  The  auriferous  belt  may  be  said  to  befin 
in  the  Californian  peninsula.  Near  the  Tejon  pass  it  eaters  California,  and  beyond  for  180  miles 
it  is  sparingly  auriferous,  the  slate  rocks  being  of  small  breadth;  but  beyond  this,  northward, 
the  slates  increase  in  extent,  and  the  mines  in  number  and  productiveness,  and  they  continue 
thus  for  200  miles  or  more.  Gold  occurs  also  in  the  Coast  ranges  in  many  localities,  but  mostly 
in  too  small  quantities  to  be  profitably  worked.  The  regions  to  the  north  in  Oregon  and  in  Wash- 
ington and  Alaska,  with  British  Columbia,  are  at  many  points  auriferous,  and  productively  so, 
though  to  a  less  extent  than  California.  The  Cariboo  region  on  the  Fraser  river,  and  the  Cassiar 
district  on  the  Stickeen  have  yielded  considerable  amounts.  The  Alaska  quartz  mines  have  been 
worked  to  some  advantage,  as  also  the  gravels  of  the  Yukon  river. 

The  mines  of  California  were  first  made  known  in  1819.  They  were  for  some  vears  solely 
alluvial  washings,  but  in  1852  quartz  mining  became  prominent,  and  of  late  years  placer  mining 
has  largelv  ceased.  The  quartz  veins  are  often  of  great  size.  Some  in  the  *'  Maxipoea  estate  ' 
average  12  feet,  and  in  places  expand  to  40  feet  in  breadth.  North  of  Mariposa  county,  the 
auriferous  gravel,  which  has  everywhere  been  a  principal  source  of  the  gold  thus  far  obtained,  is 
very  extensive.  The  thick  deposits,  often  seml-fndurated,  have  been  washed  down  by  vast 
streams  of  water  thrown  by  the  pressure'of  a  column  of  water  of  150  feet,  that  do  the  work  of 
running  off  the  earth  and  gravel,  and  gathering  the  gold  in  an  incredibly  short  time.  Much  of 
the  aunferous  gravel  formation  is  undisr  a  covering  of  volcanic  rock,  either  tufa  or  lavas,  which 
has  to  be  underworked,  in  one  way  or  another,  to  get  out  the  gold,  making  what  is  called  tabl^- 
mountain  mining;  the  flat  tops  of  hard  volcanic  material  giving  a  table-like  look  to  the  heights. 
See  J.  D.  Whitney's  Geol.  California  (review  in  Am.  J.  Sc,  41,  231,  851,  1866).  and,  by  the  same 
author.  The  Auriferous  Gravels  of  the  Sierra  Nevada  of  California,  Cambridge,  1880  (Mem. 
Mils.  Comp.  ZoOl.,  6.  No.  1).  Also  Precious  Metal  Deposits  of  the  Western  United  States,  by 
S.  F.  Emmons  and  Q.  F.  Becker,  1885;  and  Min.  Res.  U.  S.,  1882-1888. 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the 
California  discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  the  States 
of  Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  from  the  Rappahannock  to 
the  Coosa  in  Alabama.  But  the  region  may  be  said  to  extend  north  to  Canada;  for  gold  has 
been  found  at  Albion  and  Madrid  in  Maine;  Canaan  and  Lisbon,  N.  H.;  Bridgewater,  Vermont; 
Dedham,  Mass.  Traces  occur  also  in  Franconia  township,  Montgomery  Co.,  rennsylvania.  In 
Virginia,  the  principal  deposits  are  in  Spottsylvania  county,  on  the  Rappahannock,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest;  in  Stafford  county,  at  the  Rappahannock 
gold  mines,  ten  miles  from  Falmouth;  in  Culpepper  county,  at  the  Culpepper  mines,  on  Rapidan 
nver;  in  Orange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines;  in 
Goochland  county,  at  Moss  and  Busby's  mines;  in  Louisa  county,  at  Walton's  gold  mine;  in 
Buckingham  county,  at  Eldridge's  mine.  In  North  Carolina,  the  gold  region  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus,  Mecklenburg,  and  Lincoln.  'The  mines  of  Mecklen- 
burg are  principally  vein  deposits;  those  of  Burke,  Lincoln.  McDowell,  and  Rutherford,  are 
mostly  in  alluvial  soil;  the  LN&vidson  county  silver  mine  has  afforded  gold.  In  Georgia,  the 
Shelton  gold  mines  in  Habersham  county  have  long  been  famous;  and  many  other  places  have 
been  opened  in  Rabun  and  Hall  counties,  Lumpkin  county,  at  Dahlonega,  etc. :  and  the  Cherokee 
country.  In  South  Carolina,  the  principal  gold  regions  are  the  Fairforest  in  Union  district,  and 
the  Lynch 's  creek  and  Catawba  regions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in 
Pickens  county,  adjoining  Georgia.     There  is  gold  also  in  eastern  Tennessee. 

In  Canada,  gold  occurs  to  the  south  of  the  St.  Lawrence,  in  the  soil  on  the  Chaudi^re  (where 
first  found  in  1885),  aud  over  a  considerable  region  beyond,  having  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  S.  Hunt).  In  Nova  Scotia,  mines  are  vvorked 
near  Halifax  and  elsewhere.  Arsenopyrite  is  worked  for  gold  at  Deloro  near  Hastings,  Ontario. 
Gold  also  occurs  in  the  Port  Arthur  region,  north  of  Lake  Superior,  and  in  the  river-gravels  of 
the  Pacific  slope,  as  before  noted. 

The  world 'syield  of  gold  has  very  much  increased  in  amount  since  the  discovery  of  the  mines 
of  California.  The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt,  in  the 
early  part  of  the  century,  to  yield  annually  $11,500,000,  which  considerably  exceeds  the  present 
proceeds.  It  is  estimated  that,  between  1790  and  1880,  Mexico  produced  $81,250,000  in  gold. 
Chili  $18,450,000.  and  Buenos  Ayres  $19,500,000,  making  an  average  annual  yield  of  $16,050,000. 
The  Russian  mines  in  1846  produced  about  $16,500,000;  and  in  1851,  $15,000,000,  while  for 
1887  the  amount  is  $20,000,000.  The  yield  of  California  in  1849,  the  first  year  after  the  dis- 
covery of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  1858,  when  it  was 
nearly  $60,000,000.    Since  then  it  has  diminished,  and  in  1866  the  amount  was  but  $27,000,000. 
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and  from  1881  to  1888  it  has  varied  fmm  $18,200,000  to  $12,750,000.  Montana,  Colorado. 
Nevada,  Dakota,  Idaho,  etc.,  raise  the  total  from  the  United  States  for  the  year  1888  to  over 
$33,000,000,  with  $59,206,700  for  silver  in  addition.  The  silver  production  in  the  U.  8.  for  1890 
was  $70,485,714  (Leech).  Australia  produced  $60,000,000  for  a  numbers  of  years ;  but  for  1868, 
1864,  1865,  the  average  was  not  above  $30,000,000,  and  from  1884  to  1887  the  yield  (including 
New  Zealand  and  Tasmania)  has  varied  from  $28,284,000  to  $26,425,000. 

The  following  tables  are  taken  from  the  report  for  1891  of  tbe  Director  of  the  U.  S.  Mint, 
Edward  O.  Leech;  figures  for  recent  years  above  from  the  reports  of  James  P.  Kimball. 

World's  Production  of  Gold  for  1890. 


United  States $82,845,000 

Australasia. 80,416,500 

Russia 21,161.700 

Africa 9.887,000 

China 5.880,000 

Colombia 8,695.000 

Brilisli  India 2,000,000 

Dominion  of  Canada 1,495,000 

Chili 1,486,600 


Austria-Hungary $1,898,500 

Germany 1,280.000 

Venezuela 1,158,000 

Mexico 767,000 

Brazil 445,800 

Japan 254,000 

Italy 98, 000 

Peru 69.000 

Other  Countries* 2,822,300 


Total $116,00^,900 


United  States  Production  of  Gold  for  1890. 


Alaska $762,500 


Utah 
Washington. . 
N.  Carolina. . 

Georgia 

S.  Carolina. . . 
Michigan  . . . . 
Other  Statesf . 


68U.000 
204.000 
118,500 
100,000 
HJO.OOO 
90.000 
40,000 


California $12,600,000 

Coloi^o 4,150,000 

Montana 8,800.000 

Dakota,  South 8,200.000 

Nevada 2,800,000 

Idaho 1 .850,000 

Oregon 1,100.000 

Arizona 1,000.000 

New  Mexico 850,000 

Total $32,845,000 

Re£. — ^  See  Helmhacker  for  early  authorities  and  description  of  crystals  from  Sysertsk, 
Mtn.  Mitth.,  1.  1877.  Note  also  Rose,  Pogg.,  23,  196,  1881,  Reis.  Ural,  1,  198  et  al.,  1887,  and 
Rath,  Zs.  Kr..  1.  1,  1877.     Dx.  mentions  also  » (648). 

*  Lang,  artif.  cryst..  Phil.  Mag..  26,  485,  1868.  *£rem.  Orenburg  gold  sands,  Vh.  Min. 
6es.,  5.  402,  1870.  see  also  Zs.  Kr.,  16.  626,  1889.  «  Lewis.  Phil.  Mag..  3,  456.  1877.  »  Fletcher, 
Berezov.  ib..  9,  185, 1880.  «  Werner,  Jb.  Mln..  1,  1,  1881.  '  E  8.  D.,  California,  Am.  J.  Sc., 
32,  182.  1886:  Ro.se  suggested  the  symbol  19*11*1  for  this  form;  Naumann  wrote  it  15'9-1,  Pogg., 
24.  385.  1882.  *  See  Hath  and  Werner;  Helmhacker  loUowing  Avdeyev  assumes  inclined 
hemihedrism  to  explain  twins.    *  Am.  J.  Sc..  10,  102.  1850. 

Gold  Amalgam. — A  variety  of  gold  containing  57*4  p.  c.  mercury  has  been  reported  by 
Schneider  as  occurring  in  small  grains  with  the  platinum  of  Colombia,  J.  pr.  Ch.,  43,  817.  1848. 
An  amalirnm  from  California,  Mariposa  region,  gave  Sonnenschein  61  p.  c.  of  mercury  with 
G.  =  15*47.  Zs.  G.  Ges,,  6.  248,  1854. 


14.  SILVBR.    Luna  Alchem,    Gediegen    Silber  Oerm,    Gediget  Silfver  Owed,    Argent 
natif  Fr,    Argento  nativo  lUil.    Plata  nativa  Span, 

Isometric.     Observed  forms' : 


a (100,  ii) 
rf(110,  ») 
^(111,  1) 


A(410,t-4) 
/  (810 ,  »-8)» 


e  (210 ,  t.2) 
6  (740 ,  i-Vf 
/?(882,  |> 


;r(552.  *)• 

0(831,  8)« 
m(811,  3-8) 


n(211.  2-2)«.« 
y(751.   7.i)«.» 


Twins:  tw.  plane  o.  Often  in  groups,  branching  at  60°,  parallel  to  the  diag- 
onals of  an  octahedral  face\  Crystals  commonly  distorted,  elongatc^d  to  acicular 
forms,  often  in  reticulated  or  arborescent  shapes;  coarse  to  fine  filiform.  Also 
massive,  in  plates  or  superficial  coatings,  in  flattened  scales. 

Cleavage  none.  Ductile  and  malleable.  Fracture  hackly.  H.  =  2-5-t3. 
6.  =  lO'l-lll,  pure  10*5.  Luster  metallic.  Color  and  streak  silver-white,  often 
gray  to  black  by  tarnish. 

*  British  Guiana  $1,125,000,  Dutch  Guinna  541.000.  Pi-ance  266,000,  Central  Am'n  States 
150.000,  Argentine  R.  82,000.  Bolivia  5ft  800,  Sweden  .'»8,500.  Gt.  Britain  88.000,  Turkey  7,000. 
+  Alabama,  Marjluud.  Tennessee,  Virginia,  Vermont,  Wyoming. 


30  NATIVE  BLEMENTS. 

Comp.,  Tar. — Silver^  with  some  gold,  copper,  and  sometimes  platinnm,  anti- 
mony^  bismuth,  mercury  (Kougsberg,  0*4  p.  c.  Forbes). 

Var.  1.  OrdiJho/ry,    (a)  crystallized;  {f>)  liliform,  arborescent;  (c)  massive. 

d.  Auriferous;  KMsUu,  GUldisch-bilber  Hausm.,  Uandb.  104,  1818.  KUstelit  Breith.,  B. 
H.  Ztg.,  26,  169,  1866.  Contains  10  to  80  p.  c.  of  gold;  color  white  to  pale  brass-yellow.  There 
is  a  eradual  passage  to  argentiferous  gold  (see  Gold). 

The  name  KustelUe  was  given  to  an  ore  from  Nevada,  having  the  following  characters : 
H.  =  2-2'5;  G.  =  ll'82-18'10;  color  silver-white,  somewhat  darker  than  native  silver  on  a  freish 
surface;  Richter  found  in  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  the 
Ophir  mine,  Nevada,  in  bean-shaped  grains.    Named  after  Guide  KUstel. 

8.  Cupriferous,    Contains  sometimes  10  p.  c.  of  copper. 

Pvr-i  etc.— B.B.  on  charcoal  fuses  easilv  to  a  silver- white  globule,  which  in  O.F.  ffiveaa 
faint  dark  red  coating  of  silver  oxide;  crystallizes  on  cooling;  fusibility  about  1050**  C.  £>luble 
in  nitric  acid,  and  deposited  ^ain  by  a  plate  of  copper.  Precipitated  from  its  solutions  by 
hydrochloric  acid  in  white  curoV  forms  of  silver  chloride. 

Obs.— Native  silver  occurs  in  masses,  or  in  arborescent  and  filiform  shapes,  in  veins  trav- 
ersing gneiss,  schist,  porphyrv,  and  other  rocks.  Also  occurs  disseminated,  but  usually  invisibly, 
in  native  copper,  salena,  cbalcocite,  etc. ;  rurely  iu  volcanic  ashes  (Mallet). 

The  mines  of  Kongsberg,  in  Norway,  have  afforded  magnificent  specimens  of  native  silver, 
sometimes  in  very  large  masses.  One  in  the  collection  at  Copenhagen  weighs  upward  of  6  cwt. 
The  principal  SEaxon  localities  are  at  I^iberg,  Schneeberg,  and  Johanngeorgenstadt;  the 
Bohemian,  at  PHbram  and  Joachimsthal.  It  alM>  occurs  in  small  quantities  with  other  ores,  at 
Andreasberg  in  the  Harz;  in  Suabia;  Hungary;  at  Allemont  in  Dauphine;  in  the  Ural  near 
Berezov;  in  the  Altai,  at  Zmeov;  and  in  some  oi;  the  Cornish  mines. 

Mexico  and  Peru  have  been  the  most  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores»  while  in  Peru  it  occurs  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds;  and  one  from  southern  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt.  During  the  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  silver  were  afforded  by  the  mines  of  Guanajuato  alone.  In  Durango, 
Sinaloa.  and  Sonora,  in  northern  Mexico,  are  noted  mines  affording  native  silver. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines;  at 
Silver  Islet  and  at  Port  Arthur  on  the  north  side  of  L.  Superior.  It  has  been  observed  at  a 
mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for  silver;  at  the  Bridge* 
water  copper  mines,  New  Jersey;  at  King's  mine.  Davidson  Co.,  N.  C. ;  rarely  in  filaments 
with  barite  at  Cheshire,  Ct.  In  Idaho,  at  the  "Poor  Man's  lode,"  large  masses  of  native  silver 
have  been  obtained.  In  Nevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments:  at 
the  Ophir  mine  rare,  and  disseminated  or  filamentous;  in  California,  sparingly,  in  Silver  Moun- 
tain district,  Alpine  Co.;  in  the  Maris  vein,  in  Los  Angeles  Co. 

In  Colorado,  at  many  localities,  common  at  the  Caribou  mine,  Boulder  Co.;  Georgetown, 
Clear  Creek  Co.,  with  aigentiferous  ores;  rather  rare  at  the  Leadville  mines,  less  so  in  the  Ruby 
district,  Gunnison  Co.  In  Montana,  near  Butte,  Silver  Bow  Co.,  with  manganese  ores,  also  with 
pyrite  and  chal  copy  rite.  In  Idaho,  at  the  Jessie  Benton  mine,  AUanta.  In  Arizona,  common 
at  the  Silver  King  mine,  and  with  argentiferous  ores  elsewhere. 

Alt. — Pseudomorphs,  consisting  of  cerargyrite,  red  silver  ore,  argentite  and  stephanite. 

Ref.— I  See  Sbk.,  Min.  Mitth.,  1,  293,  1878;  also  Rose,  Pogg.,  23,  196,  1831.  ^Dbr..  artif. 
ciyst,  Lieb.  Ann.,  78.  68,  1851.  "Sbk.,  Kongsberg.  I.e.  -*  Groth,  Min.-Samml.  Strassburg, 
13,  1878.  » Fletcher,  Chili,  Phil.  Mag.,  9.  184.  1880.  •Rath,  artif.  cryst.,  Zs.  Kr.,  12,  545, 
*<W7.    »  On  the  various  methods  of  grouping,  see  Sbk.,  1.  c. ;  Rath,  Zs.  Kr..  3, 12, 1878;  Rose,  1.  c. 

15.  COPPER.    Acs  Cyprium  Pliny.    Venus  Alchem.     Gediegen  Eupfer  Oerm.    Gediget 
Koppar  «^«d.    Cuivre  natif  Fr,    Rame  native  Ital,    Cobre  native  Span. 

Isometric.     Observed  forms* : 

a  (100 ,  i'i)  f  (810 .  i-d)  8  (740 ,  t^)*  m  (811 ,  8-8)*  x  (12-8-2 ,  6-4)»  ? 

d  (110,1)  A;  (620.1-1)*  l{5dO,i-\)*  n  (211 ,  2.2)>  «(ll-6-l,  ll-VV 

o{in,  1)  e(730,  il)*  <»(51l,  5-5)*           <  (421 ,  4-2)  y(1810-5.  V-f)* 

h  (410 ,  %'i)*  «  (210 .  t.2)  A  (411 ,  4-4)^           «  (531 ,  S-f)* 

Twins:  tw.  pi.  o,  very  common  (f.  7);  often  flattened  in  direction  of  twinning 
axis,  also  elongated  ||  diagonal  of  twinning  plane  to  acute  spear-shaped  forms  (figs. 
9,  10, 11),  sometimes  to  thin  plates.  Forms  with  rhonibonedral  symmetry  auoat 
the  octahedral  axis  common  especially  with  twins  (f.  8).  Often  in  complex  groups 
branching  at  60°  in  the  direction  of  (1)  the  edges,  and  (2)  the  diagonals  of  the 
octahedral  face,  which  iu  usually  the  twinning  plane,  the  lower  side  then  in  twin- 
ning position  to  the  upper,  cf.  figs.  12, 13,  the  former  ideal;  also  grouped  after  more 
complex  methods;  sometimes  in  fiyelings\  In  parallel  groupings  of  simple  forms 
extended  in  the  direction  of  the  cubic  axes  (f.  14). 
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The  tetrahexahedroDB  e.  It,  k,  I,  the  most  common  forma  both  in  twins  and 
simple  crystals.  Crystuls  often  with  ciivemons  faces;  aim  with  elevntions,  eept^ciall; 
octahedral  plates  hexagonal  (e)  or  ecalenobedi-al  (A,  etc.)  in  form.  Crystals  often 
irn^nliirly  distorted  and  pnasing  into  twisted  bands  of  indistinct  form  and  thus  into 
wire-like  form^    Often  filiform  and  arborescent.     Massive;  as  sand. 


Copper  ciyat&ls  from  Lake  Superior'. 
Cleavage  none.    Fracture  hackly.     Hifflily  ductile  and  malleable.     H.  =  2*5-3. 
=  H'8-8-!),  8-838  Whitney.    Luster  metiillic.    Color  copper-red.     Streak  metallio 
ning.     Opaque.     An  excellent  conductor  for  heat  and  electricity. 


22  NATIVE  ELEMBNTB. 

€omp. — Pure  copper;  often  containing  some  silver,  bismuth,  mercury,  etc. 

Pyr.,  etc.— B.B.  fuses  readily;  on  cooliDg  becomes  covered  with  a  coatiug  of  black  oxid& 
Dissolves  readily  in  nitric  acid,  giving  oft  red  nitrous  fumes,  and  produces  a  deep  azure-blua 
solution  with  ammonia.     Fusibility  780**  C. 

Obs.— Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  especially  cuprite, 
malachite  and  azurite;  also  with  sulphides,  chalcopyrite,  chalcocite,  etc.  It  is  often  abundant 
in  the  vicinity  of  dikes  of  igneous  rocks;  also  in  cla^  slate  and  sandstone. 

In  Siberia,  and  on  Nalsoe,  one  of  the  Fflr5er,  it  is  associated  with  mesotype,  in  amygdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extreme  beauty.  At  Turinsk,  in  the  Ural,  in  fine  crystals;  also  at  !Nizhni  Tagilsk,  the  Bogoslovsk 
mines,  and  elsewhere.  In  Germany,  at  the  Fried lichssegen  mine,  near  Oberlahnstein.  ^Nassau;  at 
Rheinbreitbach  on  the  Rhine.  Common  in  Cornwall  at  many  of  the  mines  near  Redruth;  and 
also  in  considerable  quantities  at  the  Consolidated  mines^  Wheal  Buller,  and  others:  one  mass 
from  MuUion  weighed  three  tons.  In  serpentine  in  the  Lizard  district.  Brazil,  Chili,  Bolivia, 
and  Peru  afford  native  copper;  a  mass  now  in  the  museum  at  Lisbon,  supposed  to  be  from  a 
valley  near  Bahia,  weighs  2616  pounds;  north  of  Tres  Puntos,  desert  of  Atacama.  a  large  vein 
was  discovered  in  1859.  In  Bolivia,  at  Corocoro,  in  sandstone,  and  called  in  commerce  **Bar%Ua 
de  Cobre"  (copper  barilla).  Also  found  at  some  localities  hi  China  and  Japan.  In  South  Aus- 
tralia it  occurs  abundantly  at  Wallaroo  on  Yorke  Peninsula  and  other  mines  near  Adelaide;  at 
Bathurst  and  elsewhere  in  New  South  Wales. 

Occurs  native  throughout  the  red  sandstone  (Jura-Trias)  region  of  the  eastern  United  States, 
in  Massachusetta,  Connecticut,  and  more  abundantly  in  New  Jersey,  where  it  has  been  met  with 
sometimes  in  fine  crystalline  masses,  especially  at  New  Brunswick,  Somerville,  Schuyler's 
mines,  and  Flemington.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has 
been  traced  for  several  rods.  Near  New  Haven,  Conn.,  a  mass  was  found  in  the  drift  weighing 
nearly  200  pounds:  another  of  90  pounds  and  several  smaller  isolated  masses  have  also  been  dug 
up  at  different  times. 

The  Lake  Superior  copper  region,  near  Keweenaw  Point,  in  northern  Michigan,  is  the  mosi 
important  locality  in  the  world.  The  copper  is  obtained  practically  all  in  the  native  state,  and  is 
obtained  over  an  area  200  miles  in  length.  The  yield  of  native  copper  in  1887  from  this 
region  was  about  87,000  tons,  the  Calumet  and  Hecla  mine  yielding  much  moi-e  than  half. 
Masses  of  great  size  were  observed  in  this  district  near  the  Ontanagon  river,  by  Mr.  bchoolcraf t, 
in  1831.  (Am.  J.  Sc.,  3,  201,  1821.)  The  largest  single  mass  yet  found  was  discovered  in  Feb- 
ruary, 1857,  in  the  Minnesota  mine,  in  the  belt  of  conglomerate  which  forms  the  foot-wall  of 
the  vein.  It  was  45  feet  in  length,  22  feet  at  the  greatest  width,  and  the  thickest  part  was  more 
than  8  feet.  It  contained  over  90  p.  c.  cctpper,  and  weighed  about  420  tons.  This  copper  con* 
tains  silver,  sometimes  in  visible  grains,  lumps,  or  strings,  and  occasionally  a  mass  of  copper, 
when  polished,  appears  sprinkled  with  large  silver  spots,  resembling,  as  Dr.  Jackson  observes,  a 
porphyry  with  its  feldspar  crvstals.  The  copper  occurs  in  both  amygdaloidal  doleryte  and  sand- 
stone, near  the  junction  of  these  two  rocks.  It  is  associated  with  prehnite,  datolite,  analcite, 
laumontite,  pectolite,  epidote,  chlorite,  wollastonite,  and  sometimes  coats  amygdules  of  calcite, 
etc.,  in  amygdaloid.  Strings  of  copper  often  reticulate  through  crystals  of  analcite  and  prehnite. 
Pseudomorphs  after  scalenohedrons  of  calcite  are  sometimes  met  with.  Besides  this  occurrence 
in  the  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Keweenaw  region  distributed  widely  hi 
grains  through  the  sandstone,  especially  in  a  conglomerate  of  quartz  and  jasper  pebbles. 

Native  copper  occurs  sparingly  in  California;  at  the  Union  and  Keystone,  Napoleon  and 
Lancha  Plana  mines  in  Calaveras  Co.;  in  the  Cosumnes  mine,  Amador  Co.;  in  serpentine,  in 
Sta.  Barbara  Co.  Also  in  Arizona,  common  at  the  Copper  Queen  mine,  Cochise  Co.  In  Grant 
Co.,  N.  Mexico,  at  the  Santa  Rita  and  other  mines. 

Alt. — Native  copper  is  readily  altered  on  exposure  to  cuprite,  malachite,  sometimes  to  azurite. 
Pseudomorplis  of  native  copper  after  azurite  occur  in  Grant  Co.,  New  Mexico  (Yeates,  Am. 
J.  Sc,  38,  405,  1889);  also  replacement  pseudomorphs  after  aragoniteat  Corocoro,  Bolivia,  see 
Forbes,  Q.  J.  G.  Soc,  17,  46.  1861;  Domeyko,  6th  App.  Min.  Chili,  6,  1878. 

ReC—i  See  E.  S.  D..  Am.  J.  Sc.,  32,  418,  1886.  or  Zs.  Kr..  12,  569,  1887,  for  description  of 
Lake  Superior  crystals,  twinning,  methods  of  grouping,  etc. ;  also  for  authorities,  literature,  etc. 
Important  papers  are  the  following:  *  Rose,  Reis.  Ural,  1.  813.  401:  2,  453,  1887.  who  tirst 
described  the  complex  groups;   also  *  Rath,  Zs.  Kr.,  2,  169,  1878;  *  Fletcher,  Phil.  Mag.,  9 
180,  1880;  *  Lsx.,  Ber.  nied.  Ges.,  39,  95,  1882. 

• 

16.  BfBROURT.  Xvroi  apyvpoi  Theophr.  TdpaipyvpoS  ica^  iavrtfv  [native] 
Diascar.,  £,  ex.  Argentum  vivum,  Hydrar^yros,  Plin.  33,  82, 20,  41.  Quicksilver.  Mercurius 
AUhem.  (^ediegen  Quecksil ber  O'tfrtM.  Qvicksilf ver /^ecf.  Mercure  natif  .9V.  Mercuric /ta^.. 
Span, 

Liquid.     Occurs  in  small  fluid  globules  scattered  through  its  gangne. 
6.  =  13"596  Regnault.      Luster  metallic,  very  brilliant.     Color    tin- 
Opaque. 

Comp. — Pure  mercury  (Hg);  with  sometimes  a  little  silver. 


GOLD  QROUP— AMALGAM, 
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r^  •to. — B.B.  entirely  volatile,  vaporizing  at  350''  C.  Becomes  solid  at  —  40"  C,  crystal- 
Izing In  regular  octabedious  witli  cubic  cleavage;  G.  =  14  4.     Dissolves  readily  in  nitric  acid. 

Oba.— Mercury  in  the  metallic  state  is  a  rare  mineral;  the  quicksilver  of  commerce  is 
obtained  mostly  from  cinnabar.  The  rocks  affording  the  metal  and  its  ores  are  chietly  clay 
shales  or  schists  of  different  geological  ages.  Also  found  in  connection  with  hot  springs  in  New 
ZeiUand,  Iceland  (?),  and  in  California  and  Nevada. 

At  Cividale,  in  Venetian  Lombardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eocene 
nammulitic  beds.  Mercury  has  been  observed  occasionally  in  dr\ft;  and  near  Eszbetek,  in 
Transylvania,  and  also  Neumarkt,  in  Gralicia,  springs,  issuing  from  the  Carpathian  sandstone, 
sometimes  bou*  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in 
Camiola,  and  Almaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  clay  slate,  from 
which  it  is  obtained  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  MOrsfeld,  in 
the  Palatinate;  in  Carinthia,  Hungary,  Peru,  and  other  countries;  also  at  Peyrat  le  Chateau,  in 
the  department  of  the  Haute  Vienne,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar^ 
also  similarly  near  Montpellier  in  southern  France;  in  California,  at  various  cinnabar  mines, 
especially  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  quartz  geodes  have  been  found  con- 
taining several  pounds  of  mercury.  Occurs  with  gold  near  Johannesburg,  Transvaal,  8.  Africa; 
at  Fakaraka,  Bay  of  Islands,  New  Zealand. 

On  tbe  distribution  of  mercury  and  cinnabar  with  a  detailed  account  of  the  various  localities, 
aee  Becker,  U.  S.  Q.  Surv.,  Mon.  13,  1888. 


1. 


17.  AMAIiQAM.  Quicksilfwer  amalgameradt  med  gediget  Silfwer  (fr.  Sala)  Orontt.,  189, 
1758.  Natllrlich  Amalgam,  Silberamulgam,  Germ.  Amalgam  natif  de  LMe,  1,  420,  1788. 
Mercure  argental  H.    Pella  natural  Del  Rio,    Amalgama  liaL,  Span,    Plata  mercurial  Span, 

Arquerite  Berth,,  de  B.,  d  Ihtf,,  C.  R.,  14,  567,  1842,  in  Rep.  on  Art.  by  Ikmeyko,  Ann. 
Mines,  20,  268,  1841.  Bordosite  Domeyko,  Min.  Chili,  8d  £d.,  p.  862.  Eongsbergite  PUanu 
C.  R,  76. 1S74. 1872. 

Isometric.     Observed  forms* : 

a  (100.  iri)  d  (110,  i)  o  (111,  1)  /(310,  f-8)    t  (210,  i-%)  p  (221,  2)    n  (211,  2-2)    8  (321,  S-f) 

Crystals  often  highly  modified;  common  habit  dodecahedral.  Also  massive  in 
platesy  coatings,  and  embedded  grains. 

Cleayuge:  d  in  traces.  Fracture  conchoidal,  uneven. 
Rather  brittle  to  malleable.  H.  =  3-3-5.  G.  =  13-75-14-1. 
Luster  metallic,  brilliant.  Color  and  streak  silver-white. 
Opaque. 

Conip. — (Aff,Hg)^  silver  and  mercury,  varying  from 
Ag,Hg.  to  Ag„Hg. 

Percentage  composition  for  AgsHgt  =  silver  26*4,  mercury 
78-6  =  100;  AgHg  =  silver  850.  mercury  660  =  100.  Also  Ag»Hg, 
=  sUver 52-7;  Ag.Hg  =  silver  61  8;  Ag4Hg  =  silver  688;  Ag.Hg 
=  silver  76*4;  AgiaHg  =  silver  86*6;  Ag.cHg  =  silver  051. 

Vur. — 1.  Ordinary  amalgam,  AgaHgi  or  AgHg.  In  crystals 
often  highly  modified,  rather  brittle.  No  recent  analyses  have  been 
pabliahed.     Also  Ag»Hgt  (anal.  5),  etc. 

2.  ArqueriU,  AgnHg.    G.  =  10*8.    Malleable  and  soft.    Anal.  11-18. 

8.  KongabergOs,  AgtaHg  or  AgttHg.    In  crystals.    Anal.  16,  17;  anal.  18  gives  Agi«Hg. 

Anal^l,  Cordier,  J.  Mines.  12.  1.  1802.  2,  Klaproth,  Beitr.,  1,  182,  17y5.  3,  5.  7,  8.  10^ 
18, 15,  Domeyko.  Min.  Chili,  8d  Ed.,  1879,  anal.  15  by  M.  Silva.  4,  NordstrOm.  G.  FOr. 
F5rh.,  6.  715,  1881.  6.  Pufahl,  Zs.  G.  Ges.,  34,  817.  1882.  9,  14,  Flight,  Phil.  Mag.,  9,  146^ 
1880.  11.  H.  G.  Hanks,  Dana  Min.,  App.  iii,  4.  12,  16,  17,  Pisani,  1.  c  18.  Darapsky,  Jbi 
Mio.f  1,  67,  1888. 


Moschel  1  an  dsberg 
Levy-Schrauf. 


Ag 

1.  Allemont? 27*6 

2.  Moschellandsberg 86*0 

8.  Rosilla  mines.  Chili 43*6 

4.  Sala.  Sweden 4630 

5.  Rosilla  mines 58*3 

6.  Friedrichssegen,  G.  =  12-703  |  5670 

7.  Rosilla  mines 651 

8.  Bordos,  Chili,  BardosiU 69*21 

9.  Eong8))erg 75*90 

10.  N.  Chili 79*4 

11.  Br.  Columbia 8615 

12.  Konicsberg 86*3 


Hg 

=  100 
100 
100 

51*12  gangue  2*03  =  99'45 
[46*7]  =  100 
43-27  Cu  tr.  =  99  97 


[84-91  =  100 
•76  =  99-97 
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2806  insol.  0*49  =  99  45 
[20-61  =  100 

1190  SiO,  0*45  =  98-50 
13-7    =100 


24  NATIVE  BLEMENTS. 

Ag  Hg 

18.  Arqueros.  ArqueriU . .  865  18-8    =r  99-8 

14.  Eoiigsberg 9*2-45  702 gangue  1*50  =  99*97 

15.  Rodaito.  Chili 94*4  [5*6]    =  100 

16.  Konjs&htT^,  Kongti)ergUe {  94*94  '5*061  =  100 

17.  •'  "  I  95*36  "4 •74]  =  100 

18    Chili 95-8  8*6     =99*4 

Darapok>  I.  c.)  found  the  amount  of  mercury  to  vary  somewhat  widely  even  io  different 
samples  from  the  sume  specimen. 

Pyr.,  etc. — B.B.  on  charcoal  the  mercury  yolntilizes  and  a  globule  of  silver  ig  left.  In  the 
closed  tube  the  mercury  sublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  globules. 
Dissolves  in  nitric  acid.     Uubbed  on  copper  it  gives  a  silvery  luster. 

Obs.— From  the  Palatinate  at  Moschellandsberg,  in  tine  crystals,  and  said  to  occur  where 
the  veins  of  mercury  and  silver  intersect  one  another;  at  Friedrichsse^en  near  Oberlahnstein, 
Nassau  Also  from  Hosenau  in  Hungary.  Sala  in  Sweden.  Kongsberg  m  Norway,  Allemont  in 
Dauphiue.  Almaden  in  Spain.  In  S.  America,  from  the  mines  of  Arqueros,  Coquimbo,  Chili 
{mrqueriU  pt.):  Rodaito  near  Arqueros;  Rosilla,  prov.  Atacama;  Bordos  {bordatiUi).  From  Vitalle 
Creek,  Br.  Columbia  (arquerite). 

Artif. — Various  artificial  amalgams  are  known,  cf.  Rg.,  Kr.  Cb..  170,  188t. 

Ref.— 1  See  Schrauf,  Atlas,  Tf.  vi,  vii,  1864;  also  Gdt..  Index,  1,  181,  1886. 

18.  ZjBAD.  Plumbum  nierum  Plin..  34,  47.  SKiuruus  Alehem.  Oediegen  Blei  Oerm. 
Gediget  Bly  8wed.    Plomb  natir  Fr.    Piombo  nativo  Ital.    Plomo  metalico  ^n. 

Isometric.     Observed  forms' : 

a(100,  «-s)    ddlO,  0    0(111,1)    A(410,  >^)    9r(551,  5)    n  (211,  2-2) 

Twins:  tw.  pi.  o.  Crystals  rare^  octahedral  or  dodecahedral ;  usually  in  thin 
plates  and  small  globular  masses,  also  in  dendritic,  wire-like  forms. 

Very  malleable,  and  soniewhat  ductile.  H.  =  1*5.  G.  =  11'37.  Luster 
metallic.     Color  lead-gray.     Opaque. 

Comp. — Nearly  pure  lead;  sometimes  contains  a  little  silver,  also  antimony. 
The  crystallized  lead  from  the  Harstig  mine  gave  9971  p.  c.  Pb,  with  G.  =  11*372, 
Hamberg,  1.  c. 

Pyr. — B.B.  fuses  easily,  coating  the  charcoal  with  a  yellow  oxide  which,  treated  in  R.  F.. 
volatilizes,  giving  an  azure-blue  tinge  to  the  flame.  Fusibility  880''  C.  Dissolves  easily  in 
dilute  nitric  acid. 

Obs.— Occurs  usually  in  thin  plates  and  embedded  scales;  thus  in  a  compact  dolomitic  lime- 
stone with  hematite,  magnetite,  and  hausmannite.  etc.,  at  the  iron  and  manganese  mines  of  Pajs- 
berg,  flarstig,  and  L&ngban  in  Wermland,  Sweden;  similarly  at  Nordmark;  at  the  SiO 
mines,  Otebro,  in  a  mineral  resembling  neotocite.  Crystals  are  known  only  from  the  Harstig 
mine,  where  they  occur  in  cavities  associated  with  the  manganese  silicate,  caryopilite,  and  the 
arsenates,  sarkiniteand  brandtite.  Hamberg  regards  the  native  lead  to  have  been  reduced  by  the 
oxidation  of  arsenious  acid.  Found  also  in  the  gold  washings  of  the  Urals  at  Ekaterinburg  and 
in  the  AlUii,  also  on  the  Kirgbese  Steppes. 

Also  reported  (but  some  of  these  are  doubtful)  as  occurring  in  globules  in  galena  at  Alston- 
moor;  in  lava  in  Madeira;  at  the  mines  near  Carthaeena  in  Spain;  in  Carboniferous  limestone 
near  Bristol,  and  at  Keumare,  Ireland;  according  to  li.  P.  Greg,  Jr ,  in  thin  sheets  in  red  oxide 
of  lead  near  a  basaltic  dike  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Kautenberg,  in  Moravia;  in  the  district  of  Zomelahuacan,  in  the  State  of  Vera  Cruz  in  a  granular 
limestone,  containing  in  some  places  species  of  ammonites,  in  laminse,  in  a  foliated  argentiferous 
galena;  at  Huancavelica,  Peru. 

In  the  U  S.,  reported  from  near  Saratoga,  N.  Y.,  in  cr>'stallinc  limestone  (but  doubtful). 
At  Breckinridge  and  Gunnison,  Colorado.  Jay  Gould  mine.  Wood  River  district.  Idaho.  In 
the  gold  placers  of  Camp  (*reek,  Montana. 

Artif. — Metallic  lead  has  long  been  known  to  crystallize  in  the  isometric  system:  LchmanD 
has  obtained  elect rolytically,  besides  this  form,  another  in  plates  for  which  he  suggests  the 
monoclinic  system-. 

Ref.~i  Ofv.  Ak.  Stockh.,  45.  488,  1888.  Zs.  Er.,  17,  258.  1889.    *  Zs.  Kr ,  16.  274,  1889. 


19.  TIN.    Plumbum  candidum  Plin»,  34,  47     Jupiter  Alehem.    Gediegen  Zinn  Oerm. 
Gediget  Tenu  Siced.    Etain  natif  Fr.    Stagno  nativo  I(al.    Estano  nalivo  Span, 

In  irregular  rounded  crystalline  grains,  or  agfijregiitions  of  grjiins,  from  0"1  to 
I  mm.  in  size:  color  grayish  white.     Occurs  with  platinum,  iridosmine,  gold,  copper. 


PLATJNCM'IBON  QBOUP^PLATINUM.  3B 

oaflriterite,  oomndnm  in  washiiiffs  from  the  Aberfoil  and  Sam  rivers  (headwaters  of 
the  Clarenoe  river)  near  Ohau,  New  South  Wales.  Howell,  Oenth,  Am.  Phil.  Soc.> 
23,  30,  1885. 

llative  tin  has  also  been  reported  as  occurring  with  the  Siberian  gold;  in  tlie  Rio  Tipuani 
▼allev.  Bolivia  (probably  artificial,  Forbes);  in  Guanajuato,  Mexico,  under  bismutite  (Frenzel). 
Ail  these  are  doubtful. 

ArtiDcial  crystals  are :  (a)  tetragonal,  and  {p)  orthorhombic. 

(a)  Tetragonal.  Axis  h  =  0*8»d7,  Mir.*  In  prismatic  crystals  with  a  (100.  f-«\  m  (110,  i), 
«(101,  It),  '  (%n.  8 1),  p  (HI,  1),  r  (381,  8).  Angles  pp'  =  39*  36',  pp"  =  67»  13',  ee'  =  29**  29', 
«"  =r  4^M    .    Also  twins:  tw.  pi.  (l)p  (111),  and  (2)  r  (831). 

H.  =  2.  G.  =  7' 178,  after  fusion  7*293  Mir.  Somewhat  malleable.  Luster  metallic. 
Color  tin- while  Obtained  by  the  electrolytic  decomposition  of  tin  protocbloride.  Also  from 
fnsioo  in  oscillatory  pyramidal  fonns. 

ifS)  Orthorhombic.  Axes  d:b:h=z  0-8874  : 1  :  0  8557,  100  A  HO  =  2V  10^',  001  a  101 
=r  4*i*  884',   001  A  Oil  =  19"*  841',    Trechmann^     In  thin  plates  of  prismatic  crystals  with 


«(100,  t^i).  b  (010.  %i),  m  (110,  I),  r  (840,  i-if.  e  (120.  »-S),  k  (101,  l-i),  n  (021,  2-«),  d  (111,  1), 
»  (121.  2  2)».  Angles:  mm'  =  42^  21',  hm  =  *68"  49i'.  bn  =  54'*  84',  dd'  =  81*'  48',  dd'  =  29**  22'. 
M  =  ^Ib**  19'.     The  form  approximates  to  that  of  the  tetragonal  variety,  e.g.,  in  the  ratio  of 


a :  h. 

Cleavage :  b,  k  very  imperfect.  Brittle  to  mild.  H.  =  above  2.  G.  =  6 '54.  Luster  metnl- 
lie  Color  dark  gray  to  bluish  gray.  Streak  iron-gray,  shining.  Chemically^  nearly  pure  tin. 
Uhiained  from  cavities  of  an  arsenical  slug  produced  in  the  process  of  tin-making,  Cornwnl]. 

Het— 1  Min..  p.  127;  Phil.  Mag.,  22.  268,  1848.  *  Min.  Mag.,  3,  186,  1879.  "  Foullon.  Vh. 
G.  Keicbs.,  287.  1881;  see  also  Jb.  G.  Reicbs.,  867, 1884;  be  describes  both  the  dimorphous 
fonns. 


5.  Platinum-Iron  Group. 

20.  PIiATXNUBK.  Platina  (fr.  Choco)  UUoa,  Relac.  Hist.  Viage  Amer.  Merid.,  lib.  6.  c.  10, 
Madrid  1748.  Platinii  (fr.  Carthagena)  W.  Brownrigg  (who  received  it  in  1741  from  C.  Wood), 
Phil.  Trans.,  584,  1750.  Platina  del  Pinto  8di^er,  Ak.  U.  Stockh.,  269,  1752.  Polyxen 
//aiim..  Haudb..  97,  1818,  20.  1847. 

Gtdiegeu  Platiu  Oerm,    Platiue  natif  Fr,    Platino  Ital.    Platina  8pan. 

Isometric.     Observed  forms': 
a(100.  i-t)    d  (110,0    <'(111,  1)  /(310.  »-8)    0(210.  t-2)    i(680.  »{)    ^(320,  t'D 

Twins:  tw.  plane  o.  Crystals  rare,  cubes  most  common ;  often  distorted.  TJsa- 
ally  in  grains  and  scales,  occasionally  in  irregular  lumps  or  nuggets  up  to  20  pounds 
in  weight 

Cleavage  none.  Fracture  hackly.  Malleable  and  ductile.  H.  =  4-4*5. 
G.  =  14-19  native;  21-22  chem.  pure.  Luster  metallic.  Color  and  streak  whitish 
steel-gray;  shining.    Sometimes  magnetipolar. 

ComV. — Platinum  alloyed  w*th  iron,  iridium,  osmium  and  other  metals. 

Var. — 1.  Ordinary,  Non-magiietie  or  only  slightly  magnetic.  G.  =  16 -5-1 8  0  mostly. 
After  wa&hing  in  acid  a  distinction  can  be  made  between  silver-white,  gray,  and  iron- black 
grains. 

2.  Magnetic,  G.  about  14.  Here  is  included  Breilhaupt's  Iron-platinum  (Eisenplatin), 
described  as  PtFct  with  H.  =  6  and  G.  =  14*6-15*8.  Much  platinum  is  mngnciic.  and  occasion- 
ally it  has  polarity,  so  that  platinum  magnets  are  spoken  of.  comparable  in  power  to  the  lode- 
stone.  The  maffnetic  property  seems  to  be  connected  with  high  perceutu^re  of  iron,  although 
this  dmtinction  does  not  hold  without  exception.     Cf.  Daubree.  C.  ii.,  80.  5:.M».  1875. 

A  niekeltferoti*  magnetic  platinum  from  Nizhni  Tagilsk  gave  Terrell:  8' 18  Fe  and  0*75  Ni, 
C.  R.82.  1116,  1876. 

AnaL— 1-14.  Minchin,  Min.  Russl..  6.  184-190.  1866:  anal.  3-7  of  black  grains  washed  with 
acid  and  then  distinguished  by  color  us  given;  unal.  8-12,  ditto  white  grains.  15-17,  Berzelius, 
Ak.  H.  Stockh..  113.  1828.  18.  Clnus,  Kg..  Min  Ch..  p  10,  1860.  19,  BOcking,  Lieb.  Ann., 
9«.  248.  1855.  20-23.  Deville  and  Debmy.  Ann.  Ch.  Ph.vs..  56,  449,  1859.  and  others.  24-26, 
HoffmHnn,  Tmiis.  Roy.  So^^ ,  Caiuida,  6  (3).  p.  17.  1887.  anal.  24  of  whole  after  sepMmtion  of 
gold.  25.  26,  of  samples  sepamted  by  the  magnet.     27.  Collier.  Am.  J.  Sc  21.  123.  1881. 
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NATIVE  ELEMENTS, 


G 

1.  Goroblag.    rum- 

magnetic  17 '726 

2.  QtonMdig.  mctgn,  14*25 

3.  N.  Tagilsk  wh 

non-magn,  17*22 

4.  N.  Tagilsk  gry.    16*44 

5.  '*         bUc.     1414 

6.  N.  Tagilsk  gry, 

magn.  14*8*3 

7.  N.  Tagilsk  bVc,     18*35 

8.  N.  Tagilsk  wh,     17*21 

9.  **  non-magn,  16*54 

10.  "         •*  1352 

11.  K. Tagilsk  97ui^.  14*68 

12.  "  13*52 
18.  N.  Tagilsk 

14. 

15.  N.  Tagilsk  non-mctgn, 

16.  N.  Tagilsk  mo^n. 

17.  Qoroblag.  non-magn, 

18.  Goroblag. 

19.  Borneo 

20.  Australia 

21.  Choco 

22.  California 

23.  Oregon 


Pt      Fe     Pd    Rh     Ir     Os    Cu    Iridoe. 


88  49    8*98  1*94  317    tr. 
76*22  17*30  1*87  2*50    tr, 

81*34  11-48  0*30  214  2*42 
82*46  11*23  0  28  2*35  1*21 
70*15  18*90  0*20  3*61  103 

73*70  16  65  0*23  3*12  115 
68-95  18  93  0*21  3*80  1*34 
78*38  11*72  0  17  2*79  5*82 
82*16  11*50  0-25  2*19  1*00 
7120  17*73  018  3*46  115 
74  67  15  54  0*18  2*26  0*83 
71-94  15*79  014  2*76  1*18 
68*72  15-58  0*20  248  4  73 
77*14  12*13  0*22  2*74  5*10 
78  94  11*04  0*28  0*86  4*97 
73*58  12*98  0*30  1*15  2*35 
86-50  8*32  110  1*15 
85*97  6*54  0*75  0*96 
82-60  10*67  0-30  — 
61-40    4*55  1  80 


1-85 


0*98 
0*66 
110 


—  —  0*93  =  &8-61 

—  0*36  0  50  =98-76 

tr,  1-13  0*57  =99-38 

tr,  0-64  1*38  =99*50 

tr.  1*16  3-87  =98*92 

tr.  1*47  2-56  =98*88 

tr,  1*59  3*75  =98*07 

tr,  0*28  0*32  =98*98 

tr,  0-21  189  =99*20 

tr,  0-50  3*85  =98*07 

tr.  1*98  2*30  =97*76 

tr,  3*72  2-87  =  98*40 

tr,  0  30  6*36*  =  98-37 

tr.  0*34  0*98»  =  98  65 

tr.  0*70  1*96  =98-76 

tr.  5*20  2*80*  =  97*86 

tr.  0*45  1*40  =98*92 

0*54  0*86  2- 10*  =  98*70 

—  0*13  3*80  Au  0*20 

—  1*10  2600  Au  1*20 


86*20    7-80  0-50  1*40  0'85    — 
85-50    6*75  0*60  1*00  105    — 


=  98*86 
sand  1*20  = 

100-20 
0*60    0*95  Au  1  -00  sand  0*95  = 

100*26 
1*40    1-10  Au  0*80  sand  2*95  = 

101  15 
51*45    4*80  015  0*66  0*40    —   2*15  37*80  Au  0*85  sand  300  = 

100*25 
3-39  10*51  gangue  1*69  =  10015 
809  14*62  gangue  1*95  =  100*30 
3-89  3-77  gangue  1*27  =  99*97 
0-40     —     gangue  2*05  =  100*82 


24.  Br.  Columbia      16*656      72*07    8*59  0-19  2-57  1-14  — 

25.  "  mm-magn.  17017  f  68*19    7*87  0*26  3 10  1*21  — 

26.  •*  magn.         16*095  {  78*48    9*78  009  1*70  1*04  — 

27.  PlattsburgU          17*85       82*81  11  04  3  10  0*29  068  tr. 

*  Including  gangue. 

Vyr.^  etc. — ^B.B.  infusible.  Not  affected  by  borax  or  salt  of  phosphorus,  except  in  the  state 
of  fine  dust,  when  reactions  for  iron  and  copper  may  be  obtained.  Soluble  only  in  heated  nttro- 
hydrochloric  acid. 

Ob8.~Platlnum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium, 
osmium,  palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  the  river  Pinto,  in 
the  district  of  Choco,  near  Popayan,  in  the  U.  S.  of  Colombia,  South  America,  where  It  received 
its  name  platina  (platina  del  Pinto)  from  plata,  silver.  In  the  province  of  Antioquia,  in  Brazil, 
it  has  been  found  in  auriferous  regions  in  syenite  (Boussiugault,  Ann.  Ch.  Phys.,  32,  204,  1826). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  in  alluvial  material  in  the  Urals 
at  Nizhni  Tagilsk,  sometimes  in  nuggets  of  considerable  size;  also  at  Kushvinsk  in  the  Goroblag- 
odatsk  district  and  at  other  points;  m  Nizhni  Tagilsk  it  has  been  found  with  chromite  in  a 
serpentine  probably  derived  from  a  peridotyte.  In  the  sand  of  the  Ivalo  river,  northern  Lap- 
land, associated  with  diamond  and  probably  derived  from  a  serpentine  (altered  peridotyte)  con- 
taining chromite  and  diallage. 

Platinum  is  also  found  on  Borneo;  in  the  sands  of  the  Rhine;  at  St.  Aray,  Val  du  'Drac; 
county  of  Wicklow,  Ireland;  on  the  river  Jocky,  St.  Dominso;  according  to  report,  in  Choloteca 
and  Gracias,  in  Honduras.  Also  from  the  river  Tayuka,  in  New  Zealand,  from  a  region  charac- 
terized by  a  chrysolite  rock  (dunyte)  with  serpentine;  similarly  with  nickeliferous  metallic  iron 
(awaruite)  in  the  drift  of  the  Gorge  river;  also  from  cjuartz  lodes  in  the  Thames  gold  fields 
(J.  A.  Pond).  In  New  South  Wales,  reported  as  occui*nng  in  situ  in  the  Broken  Hill  district,  in 
a  feUlspathic  rock  with  iridosmine;  found  in  gold  washings  in  small  quantities  at  various  points. 

In  California,  in  the  Klamath  region,  at  Cape  Blanco,  etc.,  but  not  abundant,  in  the  gold 
washings  of  Cherokee,  Butte  Co.;  in  traces  with  gold  in  Rutherford  Co.,  North  Carolina;  at  St. 
Francois.  Beauce  Co.,  Quebec;  at  several  points^in  British  Columbia,  thus  on  the  Fraser  river 
near  Lillooet,  also  on  TranquiUe  river  and  on  Granite  Creek,  a  branch  of  the  Tulameen;  further 
on  the  tributaries  of  the  Yukon  river.  A  mass  weighing  104  grams,  with  G.  =  10*45,  and  con- 
sisting  of  46  p.  c.  platinum  (anal.  27)  and  54  chromite,  was  found  near  Plattsbur^h,  N.  Y. 

The  metal  platinum  was  brought  from  Choco,  S.  A.,  by  UUoa,  a  Spanish  traveller  in 
America,  in  the  year  1785,  and  from  Carthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica. 
Ulloa  speaks  of  specula  made  by  the  people  of  the  country,  of  a  peculiar  metal,  which  Brown- 
rigg  says  was  "platina,"  and  the  latter  mentions  a  "  pummel  of  a  sword/'  and  other  articles  of 
platinum,  received  by  him  from  Carthagena. 

Re£— 1  Cf.  Eremeyev,  Vh.  Min.  Ges.,  14,  155,  1879. 
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ai.  nUDIUM.  Gediegen  Iridium  Breiih.,  Ben.,  JB.,  14,  180,  1885,  Ak.  H.  Stockh..  84, 
18M.    Platiniridium  Btanbay,  Berz.  JB.,  16,  205,  1884. 

Isometric.     Observed  forms': 

0(100,  t-0  d(110, 0  0(111,1)  /(810,  »-8)  e(430.  ^1) 

Twins:  tw.  plane  o,  commonly  in  polysynthetic  groups.  Crystals  rare,  gener- 
ally cubes.    Usually  in  angular  grains. 

Cleavage:  cubic^  indistinct.  Fracture  hackly.  Somewhat  malleable.  H.  =  6-7. 
6.  =  22"65-22"84'.  Luster  metallic.  Color  silver-white,  with  tinge  of  yellow  on 
Bur&ce;  gray  on  fracture.     Opaque. 

Comp. — Iridium  with  platinum  and  other  allied  metals. 

AnaL — Svanberg : 

Pt  If  Pd  Rh  Fe  Cu  Os 

1.  N.  Tagilsk               19-64  7680  089         —  —  1*78  —    =  9911 

2.  BiazU                       55-44  2779  0  49  6*86  414  8-30  trace  z=  98'(Xi 

Prinsep  in  a  specimen  from  Ava  in  India  found  Ir  60,  Pt  20;  this  is  called  Avaite  by  Heddle, 
£nc.  Brit.,  16,  882,  1888. 

Oba. — OccuT8  with  the  platinum  of  the  Urals  and  Brazil;  perhaps  also  with  the  California 
gold;  Ava  in  Burma. 

Ref^-*  £rem.,  Yh.  Min.  Ges.,  14,  155,  1879.  *  Of  cubic  crystals  22'647-22*668,  of  octahe- 
dral 22-770-22-778  from  Sukho-Visim,  from  Nevyansk,  22 '805-22  886,  £rem.  1.  c. 


22.  IRID08MIMB.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  Wollaston,  Phil. 
Trans.,  816, 1805  (Metals  Iridium  and  Osmium,  first  announced  by  TennatUt  Phil.  Trans.,  411, 
1804).  Native  Iridium  Jameson.  Osmiure  d'Iridium  Berz.,  Nouv.  8yst.  Min.,  195,  1819. 
Osmium-Iridium  Leonh.,  Handb.,  1821.  Iridosmium;  Osmii-idium.  Newjanskit,  Sisserskit, 
HtUtL  Handb.,  558,  1845. 

Rhombohedral.     Axis  d  =  1-4105;  0001  A  lOil  =  58°  27'  Rose. 

Forma:  e  (0001,  0),  m  (1010,  /),  r  (1011,  /?)•.  t  (Olil,  -  1)*,  a; (2243.  f  2). 
Angles:  ex  =  *62%  »y  =  95"  8',  sex'  =  52°  24'. 

Rarely  in  hexagonal  prisms;  usually  in  irregular  flattened  ^ins. 

Cleavage:    c  perfect.      Slightly  malleable   to    nearly    brittle. 
Q.  =  19'3-21'12.     Luster  metallic.     Color  tin-white  to  light 
steel-gray.     Opaque. 

^mp..  Tar. — Iridium  and  osmium  in  different  propor- 
tions. Two  varieties  depending  on  these  proportions  have 
been  named  as  species,  but  they  are  isomorphous,  as  are  also 
the  metals  themselves  (Rose).  Some  rhodium,  platinum, 
ruthenium,  and  other  metals  are  usually  present. 

Var.— 1.  Nevyatukite.  Newjanskit  Haid.;  H.  =7;  G.  =  18*8-19*6.  In  flat  scales;  color  tin- 
white.    Over  40  p.  c.  of  iridium. 

2.  SuergkUe.  Sisserakit  Haid.  In  fiat  scales,  often  six-sided,  color  grayish  white,  steel-gray. 
G.  =  20-21*2.    Not  over  80  p.  c.  of  iridium.    Less  common  than  the  light-colored  variety. 

Anal^DeviUe  and  Debray,  Ann.  Ch.  Phys.,  66,  481,  1859. 


Ural,  Rose. 


1.  N.  Grenada 
2. 

3.  California 

4.  Australia 

5.  Borneo 
5.  Ural 
7. 
8. 
9. 

10.      " 


i< 


t< 


i< 


G.  =  18-9 
G.  =  18-8 
G.  =  20-4 
G.  =  20-5 


Ir 

70  40 
57-80 
58-50 
5813 
58  27 
77  20 
43-28 
64  50 
43-94 
70-36 


Rd 

12-30 
063 
2-60 
3-04 
2.64 
050 
573 
7-50 
1-65 
4-72 


Pt 

010 


015 
1-10 
0-62 
2-80 
0-14 
0-41 


Ru 

6-87 
050 
5-22 

0-20 
8-49 

4-68 


Os 

[17-20] 
3510 
43-40 
33-46 
38-941 
2100 
40-11 
'22-90' 
•48-85' 
23-01 


Cu 


006 

015 

tr. 
0-78 
0-90 
Oil 
0-21 


Fe 

--  =100 
0  10  =  10006 

—  =  100 

—  =100 

—  =  100 

—  =  100 
0-99  =  100 
1-40  =  100 
0-63  =  100 
1-29  =  100 


^  r^  6fta— At  a  high  temperature  the  siserskite  gives  out  osmium,  but  undergoes  no  further 
thange.  The  nevyanskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  niter, 
the  characteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  soluble  in  water,  from 
which  a  green  precipitate  is  thrown  down  b^  nitric  acid. 

Oba.— Occurs  with  platinum  In  the  province  of  Choco  in  South  America;  near  Ekaterinburg, 
ZlaUmst,  and  Kjrshtimsk,  in  the  Ural  mountains;  in  auriferous  and  other  drifts  at  various  points 
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aa  Bingera,  Bathurst.  etc.,  in  New  South  Wales,  Australia.  Rather  abuodant  in  the  auriferous 
beach-eands  of  northeru  California,  occurring  in  small  bright  lead-colored  scales,  someticmea 
six-sided.    Also  traces  iu  the  gold-washlnes  on  the  rivers  du  Loup  and  ries  Plantes.  Canada. 

ReL— 1  Abh.  Ak.  Berlin,  97.  1849;  Fogg.,  29,  462,  1888.  « Lax.,  also  a  more  acute  m-2 
pyramid,  Ber.  nied.  Ges.,  p.  W,  1882. 

23.  PALLADIUM.     WoUoiUm,  Phil.  Trans.  1808. 

Isometric.  In  minute  octahedrons^  Haid.  Mostly  in  grains,  sometimes  com- 
posed of  diverging  fibers. 

Ductile  and  malleable.  H.  =  4-5-5.  G.  =  11-3-11-8,  Wollaston.  Luster 
metallic.    Color  whitish  steel-gray.    Opaque. 

Comp. — Palladium^  alloyed  with  a  little  platinum  and  iridium. 

P3rr.,  etc— The  blowpipe  reactions  of  native  palladium  are  undescribed.  As  prepared  bj 
Deville,  it  is  the  most  fusible  of  the  platinum  metals.  Oxidizes  at  a  lower  temperature  than 
silver,  but  is  not  blackened  by  sulphurous  gases. 

ObB.~Palladium  occurs  with  platinum  in  Brazil  where  masses  of  the  metal  are  sometimes 
met  with;  reported  from  St.  Domingo,  also  from  the  Urals  (Breith.,  Berz.  JB.,  14, 181, 1885). 

24.  ALLOPALLADXUM.  SelenpalUidium  Zink&n,  Fogg.,  16,  496,  1829.  Eugenerite 
Adam,  Tabl.  Min.,  82,  1869. 

Bhombohedral.  In  small  six-sided  tables,  Zinken.  Cleavage:  basal  perfect 
Luster  bright.    Color  nearly  silver-white  to  pale  steel-gray. 

Comp. — Palladium  under  the  rhombohearal  system,  if  Zinken's  early  obserra- 
tions  can  be  relied  upon. 

Obs. — From  Tilkerode,  in  the  Harz,  in  small  hexagonal  tables  with  gold. 

26.  IRON.  Mars  Alchem,  Qediegen  Eisen  Oerm.  Jem  Bwed,  Fer  natif  JPV.  Ferro  HaL 
Hierro  Span, 

Isometric.  Usually  massive,  rarely  in  crystals,  a  (100),  o  (111).  Artificial 
crystals  usuaJUy  dendritic,  with  branches  parallel  to  the  cubic  axes.  Twins:  tw.  pL 
0,  as  penetration-twins  often  repeated  and  producing  embedded  lamellsB  parallel  the 
faces  of  the  trisoctahedron  jt?  (221). 

Cleavage:  a  perfect;  also  a  lamellar  structure  J  o  and  I  d.  Fracture  hackly. 
Malleable.  H.  =  4-5.  G.  =  7'3-7*8  Luster  metallic.  Color  steel-gray  to  iron- 
black.     Strongly  magnetic. 

Var.— 1.  Terregtrial;  2.  MeUarie, 

1.  Terrestrial  Iron.  Found  in  masses,  occasionallv  of  great  size  (up  to  20  tons),  as  well  as  io 
small  embedded  particles,  in  basalt  at  Blaafjeld,  Ovifak  (or  uifak),  Disco  Island;  also  at  Fortune 
Bay,  Mellemf Jord,  Asuk,  and  other  points  on  the  same  island,  and  at  I^iakomak,  Disco  Bay,  and 
elsewhere  on  the  coast  of  West  Qreenland. 

The  Disco  iron  was  discovered  in  1870  b^  A.  E.  Kordenski51d,  although  the  fact  that  native 
iron  was  used  by  the  Greenland  natives  for  knives,  utensils,  etc.,  was  known  much  earlier  (Captain 
Ross,  1819).  It  was  supposed  at  first  to  be  meteoric,  but  its  terrestrial  nature  has  since  been  placed 
beyond  doubt.  It  is  uncertain,  however,  whether  the  iron  was  brought  up  as  such  bv  the  basalt 
or  whether  it  was  reduced  by  the  action  of  the  carbonaceous  shales  through  which  the  basalt 
passed;  the  latter  seems  most  probable,  and  is  confirmed  by  the  presence  of  graphite  and  graphitic 
feldspar  in  the  basalt. 

The  iron  varies  in  character  from  the  exterior  or  oxidized  crust,  to  that  which  is  compact 
and  malleable;  for  the  most  part  the  iron  oxidizes  and  disintegrates  rapidly  upon  exposure,  in 
part  owing  to  a  deliquescent  iron  chloride.  Some  of  this  iron  exhibits  when  etched  a  crystalline 
structure  which  somewhat  resembles  that  common  with  meteoric  iron  (see  beyond). 

Besides  the  Greenland  irons,  some  other  occurrences,  usually  classed  as  meteoric,  may  be 
in  fact  terrestrial;  e.g.^  the  Santa  Catharina  iron  of  Brazil  discovered  in  1875. 

Anal3rs6s  of  various  Greenland  irons.  1-12,  Lorenzen^: 

G.         Fe       Ni      Co      Cu       S       C       P 

1.  Bhiafjeld,  Ovifak         6-87    91-71     V74    0  58    0*16   010   187    — 

2.  ••              *•  91  17  182  0-51  016  078  170  — 

3.  "              "  82-02*  1-39  0-76  019  008  1*27  — 

4.  "  '•  59-77»  leO  0-89  0-28  ?  1*20  — 
6.  Mellemfjord  7*5-79  93  89  2*55  054  0  83  020  028  — 
8.            "  6-90, 7-67    92-41  0*46  018  0*48     tr.  087  — 


SiO,*' 

insol. 

1-62 

2-89  = 

99*52 

2-58 

0-77  = 

99*49 

1*67 

808  = 

95-41 

4-18 

22-28  = 

89-60 

0-46 

1-48  = 

99-78 

1*50 

4-67  = 

100-46 
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O           Fe  Nl  Co  Cu  8  C       P     StO,^  IdwI. 

T.  Amk                            7-26  9S'19  084  0  06  0-U  —  OW    —      119  1-90=    99-74 

B.  ArTeprindwiuI&  WS  87  —  tr.J  0-06  0-09  I'M    —      1-40  1-09  =  100-28 

9.  NUkonuik                    7-39  93-46  1-9S  0-9S  0'16  069  S'll   0-07    QU  1-09  =  100*67 

10.  FonuDe  Bay,  DIs-       719  93-68  3-M  0-58  030  001  340    —      081  008  =    9860 

oa(18S3l 

11.  Fiskenues (1868)  7-00  9338  3-78  084  0-86  —  0-20  —  1-38  1'9B=  9968 
IS.  Ekftloit  9411     ZBti    1-07    0-38     —      —      —       —       0-61  =    S6-87 

■  In  part  oxidized.    ^  Wltb  AliOi. 
AnaljMs  18-16  J.  L.  Smith':   1,  eilerlor  portion;  3,  iron  ptirtlcl«a  from  interior  of  the  nme 
■■■,  sepaxsted  from  guguei  8,  malleftble  iron;  4.  Iron  in  ineguUr  romided  muaea. 
G.  Fe       Nl      Co      Cu       S        C        P       CI     Fe.O,    H.O 

IB.  OrUak    60         16-56    108    0  48    0-08    113    1-86    014     tr.     7631    4W  =  101-88 

14.  '■         043       98-16    3-01    060    013    041    384    0-83    0-03  =  9918 

15.  '•        7-46       90-17    6-80    0-79    0-18     —       _       —       —    BiO,  1-54  =  99-18 

16.  "         6  80       88-18    3-lS    107    0-46    0'86    388    0-35    006 sUiuUa 430  =  99-08 
For  other  uialyies  lee  the  authon  quoted*. 

A  nickellferoiu  metallic  Iron,  called  avamiU  Bkey,  (Traiis.  N.  Zeal.  luet..  18.  401, 1888.) 
oocDis  Id  the  drift  of  (he  Gorge  river,  which  emptiea  Into  Awarua  Bay  on  the  west  coaat  of  tin 
nuth  island  of  New  Zealand.  It  b  anoclated  with  gold,  platinum,  canlterite,  cbromlte,  and 
mBgnedte,  and  hat  probably  been  derived  from  a  partially  Mrpentlnlzed  peridotyte.  It  has 
B.  =  8,  O.  =  8-1.  Compoaitlon  FeNi.  =  Iron  S3'8,  nickel  67-7  =  100.  Compare  anal.  14,  p.  80. 
Analyiia  by  W.  Bkey  yielded; 

G.  =  81      Fe  81-08      Nl  67-«8      Co  0-70     8  0-33      810,  048  =  100 

Native  Iron  alto  occurs  fparinglv  In  tome  bawlta  (Andrews  et  al.);  tn  pyrile  nodules  in  a 
Keuper  llmeatoDe  at  H&hlhaueen  in  Thurlngta;  in  the  Pianerkalk  at  Chozen  in  Bohemia  (ancient 
meteorite  T)  Also  reported  from  |^ld  or  pl^inum  wsshlngs  at  various  points,  but  they  are  not 
tU  free  from  doubt:  thus  in  the  Urals,  Brazil,  Montgomecy  Co.,  Va.,  Burke  Co.,  K.  C.,  Camp 
Creek,  Honiana.  Reiwrted  from  shale  near  New  Brunswick,  New  Jersey.  Masses  of  metallw 
Iron  locally  reduced  Rom  clw  Ironstone  by  the  burning  of  a  lignite  bed  have  been  noted  70  mQea 
above  Edmonton  on  the  North  Saskatchewan  river.  Alberta. 

Bahr  liat  observed  grains  of  native  Iron  in  a  fragment  of  petrified  wood.  The  iron  was 
miied  with  llmonile  and  organic  maiter,  and  It  supposed  to  have  been  produced  by  the  deoxlda- 
tion  of  a  salt  of  iron  by  the  organic  matter  of  the  wood.    He  calls  the  Iron  tiderqftrrUe. 

SlDKSAZOT  0.  aOBttlri.  Fogg.  Ann..  1G7,  105,  1876.  Stlrettrite  A.  DAeJtiardi,  I  Metalli, 
3.  84.  1888.  A  product  of  volcanic  eruption,  observed  at  Ht.  Etna  after  the  eruption  of  Aug., 
1874,  aa  a  very  thin  coating  on  lava-  Non-cryslalllne.  Luster  metallic,  resembling  steeL 
Slowly  attacked  by  adds.  An  analysis  gave:  N  914,  Fe  9086  =  100,  which  correspond!  to 
FeiN,  which  requires:  Nitrogen  9-11,  Iron  90-89  =  100.  Thit  U  the  composition  (Fr^y)  of  the 
STtiOdAl  Iron  nitride. 

a.  MetMilo  Iron.  Native  iron  also  occurs  In  most  meteorites,  forming  In  some  cases  (a)  the 
eotire  maaa;  alao  (A)  as  a  spongy,  cellular  matrix  In  which  are  imbedded  grains  of  cbrytoUte  or 
other  silicates;  le)  In  gnlnt  or  scalei  disseminated  more  or  less  freely  throughout  a  stonymalrix. 
Rarelv  a  meteorite  consists  of  a  single  crystalline  Individual  (Braunau)  wltb  numerous  twinning 
kmellR  1 0  (cf .  above). 

Cubic  cleavage  sometimes  observed;  also  an  octahedral,  test  often  dodecshedral  lamellar 
Hmcture.     Etching  with  dilute  nitric  acid  (or  Iodine)  com-  ^ 

monly  develops  a  crystalline  structure*' '.  usually  consUting 
of  lines  or  tmnds  crMsing  at  various  angles  according  to  the 
direction  of  the  section,  at  60°  if  |  0,  90'  |  a.  etc.  These 
figures  (f .  1)  are  called  Widmaiuldtlen  fyura,  because  first 
deKTribed  by  WldmanstStteo  In  1806.  Tliey  are  formed  by 
the  edges  of  crysislllne  plates  of  the  nlckellferous  iron  in 
different  conditions,  at  shown  by  the  fact  that  they  are  dif- 
ferently attacked  by  the  acid  (see  also  analyses  below). 
These  plates  are  usually  parallel  to  the  octahedral  faces. 
Reicbenhach  named  litem  "  Balkeneisen"  or  kamaritt,  from 
Kauai,  pou  or  lArffl.  "  Bandelsen"  or  taniU,  from  raivia, 

taad,  and  "  Falldsen"  or  p^Mnte,-  the  Brat  forms  the  broader  i 

plates  marking  the  structure,  supposed  to  be  of  purer  iron 
and  hence  more  readily  attacked;  the  second  forms  thin 
plates  bounding  the  first,  rich  in  nickel,  appearing  also  In 

Ibin  lamellK;  the  third  is  the  ground-moss.     Enclosed  in  „,     .        ..,     -.,  _  u     ■ 

the  "  Balkeneisen"  arc  sometimls  areas  of  a  white  iron,  re-  Glonela  Mt.,  New  Mexic-,., 

tttfbg  acids,  and  having  a  brilliant  luster;  this  Is  Reichenbach's  "  Olanzeisen"  or  lamprtts,  from 
lauitooi  ttitrvu.  Irons  with  cubic  stnicture  and  with  twinntne  lamellffi  {t.g..  Braunau)  have 
a  series  of  fine  lines  corresponding  to  these  developed  by  etching  (Neumann  Une>).  A  damascene 
faster  la  al»)  produced  in  tome  cases,  due  to  quadrilateral  depressions.    From  the  distinctly  octahe- 
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dral  iron,  showing  the  figures  most  perfectly,  there  are  many  gradations  to  the  Irons  which 
show  no  distinct  crystalline  structure  at  all  upon  etching. 

The  exterior  of  masses  of  meteoric  iron  is  usually  more  or  less  deeply  pitted  with  rounded 
thumblike  depressions,  and  the  surface  at  the  time  of  fall  is  covered  with  a  film  of  iron  oxide  in 
fine  ridges  showing  lines  of  flow  due  to  the  melting  caused  by  the  heat  developed  by  the  resistance 
of  the  air;  this  film  disappears  when  the  iron  is  exposed  to  the  weather. 

Oomp. — Meteoric  iron  is  always  alloyed  with  nickel,  which  is  usually  present  in  amounts 
Taryinff  from  5  to  10  p.  c;  small  amounts  of  other  metals,  as  cobalt,  manganese,  tin,  copper, 
chromium,  are  also  often  present.  Occluded  gases  can  usually  be  detected.  ^' right  obtained 
from  the  Arva  iron  44  volumes  of  mixed  gases  by  heating  up  to  low  redness^. 

Analyses  of  typical  irons.~l,  Holger,  &umg.  Zs.,  7,  188,  1880.  2,  Berzelius,  Ak.  H. 
Stockh..  163,  1834.  8,  Taylor,  Am.  J.  Be,  22,  874,  1856.  4,  Fickentscher,  Buchner,  Mete- 
oriten,  144.  5,  Backing,  Lieb.  Ann.,  96,  246,  1856.  6,  Holger,  1.  c.  7,  Silliman  and  Hunt, 
Am.  J.  8c.,  2,  370,  1846.  8,  Berzelius,  Ak.  H.  Stockh.,  106,  1882.  9.  Bergemann,  Pogg.,  100, 
254,  1857.  10,  Id.,  ibid.,  p.  266.  11,  Duflos  and  Fischer.  Pogg.,  72,  170,  475,  1847;  73,  690, 
1848.  12.  Rube,  B.  H.  Ztg.,  21,  72,  1862.  18,  Gentb,  Am.  J.  Sc.  12,  73,  1876.  14,  Taylor,  ib. 
24,  293,  1857.  15,  Damour,  C.  R..  84.  478,  1877.  16,  J.  L.  Smith,  Am.  J.  Sc.,  13,  218,  1877. 
17,  Id.,  ib.,  19, 468, 1880.  18,  Kinnicult,  Peabody  Mus.  Arch.,  3,  883, 1884.  19,  Riggs,  ib.,  30, 
312,  1885.  20,  Mackintosh,  ib.,  30,  238.  21,  D.  Fisher,  ib.,  34,  381,  1887.  22,  Mackintoah, 
ib.,  33.  225.    23,  Whitfield,  ib.,  33.  499,  1887. 

Fe      Ni      Co    Cu   Mn 

1.  Agram,  May  26,  1751  83*29  1184  126   —    0*64  X 297=100 

2.  PalUuIron,  1749  8804  10'78  046  007  013  C004,  8<r.,  X0-53=100 

3.  Toluca,  1784  9072    8*49  0*44   —     —    P  018,  X  0-63=100-46 

4.  Bemdego,  1784  G.=7-781  91  90    5-71    —     —     —    X  0-46=9807 

5.  Cape  of  Good  Hope,  1798  81  30  15-28  201    ir,     —    P008,  Sir.,  Sch.  0-88, 

Sntr.  =99-60 

6.  Lenarto,  1814  8504    812  3-59   —    061  X  264= 100 

7.  Red  River,  1814  9091    846   —     —     —    X  050=99  87 

8.  Bohumilitz.  1829  98*78    3-81  021    —     —    X 2*20=100 

9.  Sevier  Iran,  1S40  G.  =7-26  9010    6-52  0*33   —     —    P  0  02,  X  2*23=99*20 

10.  Arva,  1840  8211    711  0*36    —     —    C  1*54,  P0*34,  Sch.  6*56, 

Gr.  2*00=100-0» 

11.  Braunau,  July  14,  1847  91*88    5*52  0*53      207       C,8  «r.=100 

12.  Rittersgrtln,  1847  87*31    9-63  0*58   —     —    P  1-37,  X  1-38=100  27 
J3.  Pittsburg,  1850                           G.=7-74  92-81    4'67  039  003  014  S  004,  P  0*25=98  38 

14.  Octibbeha  Co.,  Miss.,  1857  37-69  5969  040  0*90   —    P  010,  X  0-41=9919 

15.  St.  Catharina,  1875  G.  =7-76-7-84  63-69  33-97  148   —     —    C  020,  S  016,  P  006 

=99-56 

16.  Bates  Co..  Mo.,  1876  G.=7-72  8912  1002  0  26  001    —   P012=99*53 

17.  Estherville,  Iowa,  May  10, 1879  92-00    710  0*69   tr.     —    P  0*11=99-90 

18.  Turner  Mound,  Ohio,  1883     G.  =7*894  89  00  10*65  0*45   tr,     —    insol.  0*09=10019 

19.  Grand  Rapids,  Mich.,  1883  88*71  10-69   —    007   —    C  006,  S  0*03.  P  0*26 

=99*88 

20.  Glorieta  Mt..  N.  M..  1884         G.=7'66  87-93  1116  0'38  —     —    P  0-86=99'77 

21.  St.  Croix  Co.,  Wis..  1884  G.=7*60-7-70  89-78    7*65  1-33    tr.     —    C^r.,P0*51,Sn«r.=99-27 

22.  Mazapil,  Nov.  27,  1885  91*26    7*85  0  65—     —    P  0*30=10006 

23.  Cabin  Creek,  Ark.,  Mch.  27,  1886  91*87    6*60   tr.     —     —    C,S  0*54,  P  0*41=99-42 

X  =  silicates,  insol.,  etc.    Sch.  =  Schreibersite.    Gr.  =  Graphite. 

The  Octibbeha  iron  or  ocUbbehUe  (anal.  14,  supposing  this  correct)  is  exceptional  in  the 
amount  of  nickel  present;  it  approximates  to  the  terrestrial  awaruite  (p.  29).  The  Santa  Catha- 
rina iron  (anal.  15)  is  also  remarkably  rich  in  nickel,  but  this  is  regarded  by  some  as  of  terrestrial 
origin. 

The  coinposition  of  the  portions  of  the  meteoric  iron  to  whose  separate  formation  the  struc- 
ture of  the  WidmansULtten  figures  is  due  has  been  only  partially  determined.  Meunier  assigns  to 
kamacite  the  formula  FeMNi  with  G.  =  7  652;  to  teenite  FccKi  with  G.  =  7*880;  and  to  plessite 
FcioNi  with  G.  =  7  850.  Reichenbach  assic^ned  to  plessite  the  formula  Fea^Nit.  Analyses:  1, 
2,  4>  Meunier,  Meteorites,  48-50,   1884.  3,  fteichenbncb.  Jr,Pogg.,114.258, 1861.  See  also  p.  1037. 

Fe        Ni 

1.  -ffomo^Vd.— LaCaille       G.  =  7-652       91*9       7  0  =  98*9 

2.  ••  Charcas  920        7'5  =  99-5 

8.  r«ntto.— Cocke  Co. .  Tenn.  85-71    1322    Co  0-56    8  0*28    P 0*29  =  100 

4.        **         La  Caille  85*4      14-0      Co  tr.  =  9*90 


Weinschenk  obtained  for  thin  lamells  from  the  Arva  iron:  Fe  71  50,  Ni  26*82.  Co  1  _ 
=  100,  corresponding  to  FeB(Ni,Co)9  and  approximating  to  the  edmonsonite  (see  below)  of  P^^^^* 
He  thinks  these  taenite  lamellae  are  really  made  up  of  two  compounds,  FcfNi  and  Fe»Nit.  The 
subject  obviously  requires  much  more  investigation. 
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The  following  are  other  more  or  less  well  defined  iron  compoundB  from  meteoric  irons: 

Edmottsonite  W.  Flight,  Phil.  Trans.,  888.  1882. 

An  iron-nickel  alloy  forming  fine  lines  in  the  Widmanstfttten  figures  of  the  Cranhoume, 
Victoria,  meteoric  iron.  Analysis:  Fe  7014,  Ni  39-74  =  9988.  Flight  identifies  this  with  the 
meUorin  of  Abel,  see  Zimmermann,  Jb.  Min.,  657,  1861,  Named  after  George  Edmonson,  Head 
Haster  of  Queenwood  College,  Hampshire. 

Chalypitk  Skepard,  Am.  J.  8c. ,  43,  28.  1867. — A  compound  of  iron  and  carbon  found  by 
Forchhaniiuer  as  a  leading  constituent  of  the  Kiakomak  iron.  The  carbon  varied  from  7-11 
p.  c.  Meunier  uses  the  name  (Ann.  Ch.  Phys.,  17.  86,  1869;  cf.  also  Meteorites,  p.  52).  and 
introduces  another.  Caropbellite,  for  a  compound  with  C  =  1  '50  p.  c,  assumed  by  him  as  present 
in  the  Campbell  Co.,  Tenn.,  meteoric  iron,  which  was  analyzed  by  J.  L.  Smith,  Am.  J.  8c.» 
19,  158,  1855. 

CoHENiTB  E.  Weituehenk,  Ann.  Mus.  Wien,  4,  94,  1889. 

In  crystals,  probably  isometric  but  distorted.  Brittle.  H.  =  6'5-6.  G.  =  6*977.  Luster 
metallic.  Color  tin-white,  becoming  bronze-yellow  on  exposure.  Composition  (Fe,Ni,Co)sC. 
Analysis,  after  deducting  a  little  schreibersite:  )  Fe  89'88,  Ni(Co)  8*71,  C  6*41,  8n,  Cu  <r.=100. 
Kamed  after  Dr.  £.  Cohen  of  Greifswald. 

ScHBKiBERSiTE  Haiitf. .  Haid.  Ber.,  3,  69, 1847.    Phosphomickeleisen  Oerm, 
Crystallized;  also  in  steel-gray  folia  and  grains.    In  some  cases  brittle;  again  in  flexible 
folia.    H.  =  6-5.     G.  =  701-7-22,  Haid.    Magnetic. 

A  phosphide  of  iron  and  nickel,  (Fe,Ni)tr,  in  part  Fe^NiP  =  Phosphorus  15*4,  iron  55*5, 
nickel  29*1  =  100.  Analyses:  1,  Patera,  Haid.  Ber.,  1.  c.  and  Am.  J.  Sc.,  8,  489,  1849.  2, 
Fisher,  Am.  J.  Sc.,  19,  157.  1855.  8-5.  J.  L.  Smith,  lb.  6,  Meunier.  Ann.  Ch.  Phys.,  17,  48, 
1869.    7,  W.  Flight,  Phil.  Trans.,  892,  1882.    8,  Cohen,  Jb.  Min.,  1,  219, 1889. 

P       Fe      Ni     Co 

1.  Ami  7-26  87*20    4*24  —    =98'70 

2.  Braunau  11*72  55*48  25*02   —   C  1  16.  Cr  2*86.  SiO,  0*98=9716 

8.  £.  Tennessee         13*92  57*22  25*82  0*82,  Cu,  Zn  ir„  CI  018,  SiO.  1*62,  AltO.  1'68=100'60 

4.  "  G.= 7*027  «ndJ<.  56*04  26*48  0*41.  Cu  tr. 

5.  "  14*86  56*58  28*02  0*28,  Cu  tr. =99*69 

6.  Toluca,G. =7103  1501  5711  28-85    tr.    Mgrr.=100*47 

7.  Cranboume       i  18*50  56*12  29*18   —    =98*80 

8.  8.  Juliao  de 

Moieira  i  15*74  69*54  1486   —    =10014 

Flight  gives  analyses  of  other  compounds  corresponding  nearly  to  Fe»Ni«P4  and  (Fe,Ni)4P. 
An  iron-nickel  phosphide  from  the  Deesairon  gave  Veunier:  P  10*29.  Fe  60*00,  Ni  26*75=97*04. 

Schreibersite  is  named  after  Director  Carl  Fr.  A.  von  Schreibers  of  Vienna  (1775-1882). 
On  Schreibersite  of  Shepard,  see  p.  79. 

Rhabditb  Hose. — A  phosphide  of  iron  and  nickel,  occurrinc^  in  minute  tetragonal  prisms 
distributed  parallel  to  the  cubic  edges  in  the  meteoric  irons  of  Braunau,  Seelftsgen,  Misteca. 
A  similar  compound  occurs  in  the  Cranboume,  Australia,  iron,  in  brittle  square  prisms,  with 
6.  =  6  3^-6-78.    Analysis,  Flight,  Phil.  Trans..  891,  1882: 

I  P  12  93  Fe  49*34  Ni  38*24  =  100*53 

An  iron  phosphide,  formed  by  combustion  in  the  coal  mines  of  Commentry,  France,  it 
referred  here  by  Mallard.  Tetragonal.  Axis  h  =  04880.  Forms:  a  (100),  m  (110).  e  (101); 
001  A  101  =  26*  1';  me  =  •71*  56'.  ee'  =  36"  8'.  Hard.  G.  =  714.  Luster  metallic.  Color 
iteel-gray.  Brittle.  Magnetic.  Analysis,  Caruot:  P  1210,  Fe  84*28,  As  1*65,  81*75,  C<r.  =99*78. 
Bull.  Soc.  Min.,  4.  230,  1881. 

Appendix.— Meteorites  are  usually  classified  according  to  the  amount  of  iron  they  contain, 
as  follows: 

(a)  MeUcrie  iron  proper,  sidaritea  or  holonderitea  of  Daubree,  consisting  of  iron  alone  with 
only  occasionnl  veins,  grains  or  nodules  of  troilite.  carbon  as  grapbite  or  diamond  (cf.  clifton- 
iie,  p.  6).  schreibersite,  dnubreelite.  etc.  Iron  protochloride,  lawrencite.  is  often  present,  and 
exudes  forming  drops  of  FeCls  on  the  surface  and  often  leading  to  rapid  disintegration  of 
the  mass. 

Upward  of  one  hundred  localities  of  these  have  been  noted,  and  in  a  few  instances  they  have 
been  seen  to  fall.*    Some  of  the  masses  are  very  large;   the  Butcher  irons  of  the  Bolson  de 
Mapini  in  the  States  of  Chihuahua  and  Coahuila.  Mexico,  include  several  masses,  one  estimated  • 
to  weigh  5  tons.     The  Red  River.  Texas,  iron  (anal.  7)  weighs  1635  pounds. 

(b)  8idero^ie$  or  tyaeideriies  of  Daubree,  consisting  of  a  more  or  less  continuous  spongy  mass 
of  iioii  with  embedded  grains  chiefly  of  chrysolite,  like  the  Pallas  Iron  of  Krasnoyarsk.  Siberia 

*  The  mo&t  important  cases  are  Agram,  Croatia,  May  26,  1751;  Charlotte,  Tenn.,  Aug.  1, 
1835;  Braunau.  Bohemia.  July  14,  1847;  Tabarz.  Saxony.  Oct.  18.  1854;  Rowton,  Shropshire, 
England,  April  20,  1876;  Mazapil,  Mexico,  Nov.  27,  1885;  Cabin  Creek,  Johnson  county, 
Arkaoaas,  March  22,  1886. 
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(hence  called  by  Rose  pallaiite$),  which  was  brought  to  St.  Petersburff  by  Pbllas  in  1773  and 
which  weighed  origiually  1(MX)  pounds.  Masses  of  a  meleorite,  closely  resembliug  the  Pallus 
Irou.  were  fouud  iu  Kiowa  Co.,  Kansas,  in  March,  1890;  tliey  aggregated  from  1000  to  1200  lbs. 
The  sideroUics  graduate  through  the  kinds  in  which  the  iron  is  more  scattered  (me»(mderiU§  of 
Rose),  though  forming  a  large  part  of  the  whole,  to  the  meteoric  stones. 

(e)  Meteoric  stone$,  ipor<uUmderiie»  of  Daubree.  in  which  iron  is  more  or  less  disseminated 
through  the  mass,  mcludmg  as  named  by  Daubree  the  poly $iderite8,  oligosiderites  and  eryptomderitm. 
Those  stones  which  contain  no  iron  are  called  by  him  anderiUs. 

Meteoric  stones  have  also  been  cUuBsified  according  to  the  silicates  present  in  largest  amount, 
and  a  large  number  of  names  introduced,  chielly  taken  from  the  names  of  localities,  by  Rose, 
Shepard,  Tschermak,  Meunier,  Wadsworth  and  others.  Manv  stones  are  characterized  by  the 
presence  often  to  large  extent  of  ehondrules,  or  small  spherical  grains  from  the  size  of  a  cherrr 
down,  consisting  usually  of  chrysolite  or  enstatite  (cf.  these  species),  the  latter  often  witL 
eccentric  radiated  structure — these  stones  are  hence  called  chondritea. 

Specimens  of  two  hundred  and  fifty  independent  occurrences  of  meteoric  stones  have  been 
preserved,  and  for  most  of  them  the  date  and  often  the  circumstances  of  the  fall  are  known. 
In  some  cases  large  numbers  of  stones  are  the  result  of  a  single  fall,  as  that  of  Pultusk,  Poland, 
in  Jan.  80,  1808.  Of  the  Estherville,  Iowa,  meteorite  (siderolite)  in  addition  to  lar^e  masses 
weighing  450,  200.  95  lbs.,  and  others,  about  60  pounds  of  minute  individuals  were  picked  up. 
mostly  weighing  less  than  an  ounce  and  the  smallest  of  the  size  of  shot,  these  last  chiefly  iron. 
Another  fall,  remarkable  for  the  number  of  small  stones  fotmd,  was  that  of  Winnebago  Co., 
Iowa,  on  May  2. 1800. 

Bef.— 1  On  the  Greenland  irons,  see  KordenskiOld,  Ofv.  Ak.  Stockh..  1058, 1870,  and  1, 187U 
or  Geol.  Mag..  9.  1872;  Nordstrom.  Ofv.  Ak.  Stockh.,  458.  1871;  Nauckhoff,  ib..  Biliang.  1, 
April.  1872  (or  Min.  Mitth..  109.  1874);  Daubree,  C.  R.  74,  1541.  1872,  and  75.  240,  1872,  and 
84,  66.  1n77;  WOhler.  G5tt.  Gelehrt.  Anzeig..  197,  1872,  and  Jb.  Min..  832.  1879;  Tschermak, 
Min.  Mitth..  165.  1874;  Steeustrup,  Yed.  Medd.  Copenhagen.  1875,  Nos.  16-19  (or  Zs.  G.  Ges.. 
28,  225,  1876);  TOrnebohm.  Ofv.  Ak.  Stockh..  Bihang.  1»78;  Meunier  C.  R.,  89.  215,  1879; 
J.  Lawrence  Smith.  Ann.  Ch.  Phys.,  16,  452,  1879;  J.  Lorenzen,  Medd.  GrOnlnud,  1888,  also  In 
Min.  Mag.,  6,  14.  1884 

*  On  the  crystalline  structure  of  iron  In  general,  see  Tschermak,  Ber.  Ak.  Wien.  70(1).  449, 
1874.  who  also  given  the  early  litemture  of  the  subject.  Also,  *on  the  Widmanstfttteu  and 
related  figures,  see  Breithaupt,  Schweig.  J.,  62,  172,  1828,  who  gives  the  history  of  the  name; 
also  Neumann,  Nat.  Abh.  Haid.,  3.  pt.  2,  45,  1850;  Reichenbach,  Pogg..  114.  99,  250.  264,  477, 
1861;  Rose,  see  below;  Brezina.  Denksohr.  Ak.  Wien,  43,  1880,  44,  1881;  Huntington, 
Proc.  Amer.  Acad..  May  12,  1886,  or  Am.  J.  Sc..  32,  284,  1886. 

*  On  the  gases  occluded  in  meteorites,  see  Graham,  Proc.  Roy.  Soc.,  16.  502.  1867; 
Mallet,  ib..  20,  365.  1872;  Wright.  Am.  J.  8c..  9.  294.  459.  10,  44,  1875;  Flight,  Phil.  Trans., 
1882;  Ansdell  and  Dewar,  Proc.  Roy.  Soc.  40.  549.  1886. 

*  On  the  classification  of  meteorites  and  the  subject  in  general:  Reichenbach,  Pogg..  107, 
I')'),  1859;  liose,  Beschn-ibung  imd  Etntheilung  der  Meteoriteu,  etc.,  Abh.  Ak.  Berlin.  23, 18GH; 
DHubree.  C.  li ,  66.  60.  1^67;  Shepard.  Am.  J.  Sc,  43.  22,  1867  <and  others  earlier); 
Tschermak.  Ber.  Ak.  Wien,  71  (1).  1875.  76  (1).  1877,  88  (1),  1883;  Brezina  (see  below).  Also  Die 
mikroskoptsche  Bescbalfenheit  der  Meteoriten.  1888  et  seq.  S.  Meunier.  Meteorites,  532  pp.. 
Paris  1884(Eacycl.  Chem.,  vol.  2,  Fremy):  Wadsworth,  Lithological  Studies,  Mem.  Mus.  Zool.. 
Cambridge  11,  1884.  who  gives  many  observations  on  microscopic  structure,  also  tables  of 
analyses. 

On  the  spectra  of  meteorites,  discussion  of  origin,  etc.,  see  Lockyer,  Nature,  1889;  also  on 
the  latter  subject,  Newton,  Tschermak  and  others. 

See  also  Kg.,  Min.  Ch.,  901,  952.  1860,  and  Die  chemische  Natur  der  Meteoriten,  Abh.  Ak. 
Berlin.  75,  1870,  1,  1879;  Buchner.  Die  Meteoriten,  etc..  202  pp..  Leipzig,  1868;  Daubree, 
l^riides  synthetiques  de  geologic  experimentale.  Paris;  Early  papers  of  importance  inchide 
those  hj  Chladni.  Howard.  B  ot.  Carl  von  Schreibcrs,  Haidinger,  etc.;  also,  later,  T.<!chermak, 
Daubree,  Mjiskelyne,  Brezina,  J.  L»iwrence  Smith  (collected  in  Original  Researches,  etc,  18M); 
W.  Flight  (collected  »n  *•  A  Chapter  on  Meteorites,"  1887).  and  many  others. 

For  a  liH  of  meteorites  with  localities,  dates,  etc.,  see  the  catalogues  of  the  Vienna  collection 
(Brezina.  .Ih.  G.  Hcich.s..  151-276.  1885),  of  the  British  Museum  (Fletcher.  1888).  of  the 
Museum  d'Histoire  Naturelle.  Paris  (Daubree.  1889),  and  others.  A  catalogue  of  the  Tale 
collection  (E  S.  D.)  is  given  in  Am  J.  Sc,  32.  appendix,  1886;  one  of  the  Harvard  collectioa 
by  O   W.  Huntington  in  Proc.  Am.  Acad.,  23,  1887. 


n. 


•i:ni)>^; 


SEuanDES, 

▲NnMONIDES 


•  1)^; 


11)^: 


The  sulphides  fall  into  two  Groups  according  to  the  character  of  the  positive 
element. 

L  SolphideSi  Selenides,  Tellurides  of  the  Semi-Metals. 

n.  SolphideSi  SelenideSi  Tellurides,  Arsenides,  Antimonides  of  the 
Metals. 


L  Snlphidesi  SelenideSi  Tellurides  of  the  Semi-Metals,  ArseniOy 

Antimony,  Bismuth;  also  Molybdenum. 


1.  Realgrar  Group.    RS.    Monoclinic. 


S6.    Bealgar 


AsS 


1-4403  ':  1  :  u-9729 


27.    Orpiment 


2.  Stibnite  Orouii.    B^,.    Orthorhombic. 


28.    Stibnite 

Metastibnite. 
29«    Bismuthinite 
SO.    Onanajuatite 


31.  Tetradymite 

32.  Joseite. 

34.   Kolybdenite 


A8.S. 


Sb,S, 

BiS. 
Bi,Se, 


0-9046  :  1 : 1'OOU 

0-9926  :  1  :  1-0179 

0-9679  :  1 :  0-9850 
1  :  1  approz. 


J       Bi,Te. 
\  2Bi,Te,.Bi,S, 


Rhombohedral 

33.    WehrUte. 
3.  Molybdenite  Group.     RS,. 


rr 

98°  58' 


MoS. 


Hexagonal  or  rhombohedral  (?) 


66°  5^ 


c 
1-5871 


1.  Realgar  Group. 

26.  RBAZXS^AR.  2av6apaKTf  Theophr.,  325  b,c.  SavdapaxTf  Diosear.,  SO  a,b,  8an- 
daracha  PUn.,  36,  6,  77  a.d.  Sandaracba  Oerm.  lieuscbgeel.  Kosgeel,  Agric.,  444,  etc.,  1529» 
Interpr.,  468,  1546.  Rauschgelb  pt.,  Arseuicum  sulpbiire  mixtum.  Risigallum  pt.,  Realgar, 
Araeoicum  rubrum,  Wall.,  3•^4.  1747.  Arsenic  rouge  Fr.  TrL  Wall..  406,  1753.  iiealgai' 
natif,  Rubine  d'Arsenic  de  LUU,  3,  83:^.  1783.  Red  Siilpburet  of  Arsenic.  Rotbes  Rauscbgelb^ 
Germ.    Arsenic  sulfure  rouge  Fr.     Risigallo  Ital.     Rejalgar  Span. 

Monoclinic.     Axes  a\i:i  =  1-4403  :  1  :  0-9729;    /?  =  ♦66°   5'  =  001  A  100 
Marignac  \ 

100  A  110  =  52°  47',  001  A  101  =  40°  22^',  001  A  Oil  =  41°  39' 
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Forms*: 

a  (100,  »-i) 
b  (010,  t  i) 
c  (001,  0) 

A  (610,  »6)» 
i  (410,  »4) 
r  (810,  t-3)* 


^  (520,  i^l) 
^  (210,  »-2) 
/^  (8*^0,  »-|)» 
w  (480,  »-][) 
e  (650,  if)* 
fi»(110,  /) 
h  (670,  !-})» 
«  (280,  H) 

1. 


/I  (120,  /-S) 
6  (250,  i-iY 

^  (101,-l-i)» 
X  (101.  l-i) 
«  (201,  2i) 

r  (012.  l-i) 
<  (084.  fiy 


5  (Oil,  14)      /  (212,-1-2) 


y  (082,  l-i) 
-X(052,  fV 

<>(il2.  i)» 

«  (ill,  1) 

n  (221.  2)M 
(7(214,-0) 


A(i5M6,  1-15)» 
8  (616.  1-6)* 
7/  (612,  8-6) 
o-  (414.  l-4)» 
d  (4l2,  2-4) 
r  (214,  1-2) 
n  (212,  1-2) 


fi(211,  3-S)« 

«  (421,  4-2) 

JP(484,  !-})• 

0  (482,  2-f)* 

A:  (282.  H) 

F(i21.  2  2)« 

0(i41,  4-4)' 


2. 


Nagy£g. 


Binnenthal,  Hbg. 


Nagyag?,  Mir. 


if" 

1^ 

86=26' 

rr'" 

— 

47"  231' 

i^f^" 

— 

55"  38 

U" 

^^ 

66"  43' 

mm'" 

r= 

♦105"  84' 

w 

— 

53"  48' 

ae 

; 

66"    5' 

c^ 

~"- 

25"  52' 

a'x 

t:^ 

73^  321' 

C8  = 

a'z  = 

rr'  = 

qq'  = 

yy'  = 

C0  = 

Ctf  = 

0111  = 


69" 

53' 

♦44" 

2' 

47* 

5r 

83* 

81' 

106* 

17' 

82" 

6' 

56" 

9' 

104* 

12' 

en 


ae  = 

«/  = 

ar   = 
a'n  = 
o  d  =  47* 
a'u  =  41* 


80"  51' 
46"  20' 
70*  59' 

78"    8' 


43*  141' 
68"  154' 
75"    7^ 


bf 
bn 
be 
bd 

ff 


=  72*38* 

=  64"  59' 

=  46*59' 

=  71*  la 

=  84"  53' 


4' 
8' 


e^    =  86*    2' 

uu'  =  71*  29* 
nn'  =  50*  1' 
d(f  =  87*23' 


Crystals  short  prismatic.  Faces  in  prismatic  zone  striated  vertically.  Also 
granular,  coarse  or  nne;  compact;  as  an  incrustation. 

Cleavage:  b,  rather  perfect;  c,  a,  ?>/,  less  so;  also  Z  (Dx.).  Fracture  small 
conchoidal.  Sectile.  H.  =  1*5-2.  G.  =  3*556.  Luster  resinous.  Color  aurora- 
red  or  orange-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.  Optically  — .  Double  refraction  strong.  Ax.  plane  I  b, 
BxA  i-  +  11°.  Dispersion  inclined,  strong.  2Hr  =  96°  20',  2Hy  =  92''  58% 
Dx.*; 

Comp. — Arsenic  monosulphide,  AsS  =  Sulphur  29*9,  arsenic  70*1  =  100. 

Tyr^  otc. — Id  the  closed  tube  melts,  volatilizes,  and  gives  a  transparent  red  sublimate:  in 
the  open  tube  (if  heated  very  slowly)  sulphurous  fumes,  and  a  white  crystal  Hue  sublimate  of 
arsenic  trioxide.  6.6.  on  charcoal  bums  with  a  blue  flame,  emitting  arsenical  and  sulphurous 
odors.     Soluble  in  caustic  alkalies. 

Oba. — Often  associated  with  orpiment;  occurs  with  ores  of  silver  and  lead,  at  FrUnhnnya 
and  Kapuik  in  Hungary,  Nagyag  in  Transylvania,  at  Joachimstbal  in  6ohemiH.  at  Schneeberg 
in  Saxony,  at  Andrcnsberg  in  the  Harz;  at  Tajowa  in  Hungary,  in  beds  of  clay;  Binnenthal, 
Switzerland,  in  dolomite;  at  Wiesloch  in  Baden,  in  the  Muschelkalk;  on  quartz  in  phyllyte  at 
Kresevo,  Bosnia:  near  Julamerk  in  Kurdistan;  in  Yesuvian  lavas,  in  minute  crystals,  and  the 
flolfataras  near  Naples;  also  in  the  trachytic  region  of  Tolfa  near  Rome,  in  the  calcite  veins  of  a 
micaceous  sandstone.  Strabo  speaks  of  a  mine  of  sandaraea  (the  ancient  name  of  this  species) 
at  Pompeiopolis  in  Paphlagonia. 

In  the  U.  S.,  in  seams  in  a  sandy  clav  beneath  the  lava  in  Iron  county,  Utah;  also  in  Cali- 
fornia, 40  miles  from  the  Needles.  &in  Bernardino  Co.,  and  in  Trinity  Co.,  in  calcite;  Norris 
Geyser  Basin,  Yellowstone  National  Park,  where  it  occurs  with  orpiment  as  a  deposition  from 
the  hot  waters. 

The  name  realgar  is  from  the  Arabic  Rahj  al  ghar.  powder  of  the  mine. 

Alt.— Changes  on  exposure  to  light  to  orpiment  (AsaSs)  and  arsenolUe  (AsaOt). 

Artif. — Obtained  in  monoclinic  crystals  by  Senarmont,  C.  R..  32,  41  x,  1351. 

..1  Quoted  by  Dx.,  Ann.  Ch.  Phys.,  10,  422,  1844;  with  Naumann  the  vertical  axis 
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has  one-half  this  length.    'See  Hbg.,  Min.  Kot.,  1,  14,  1856;  3.  8,  1860;  also  Mir..  Mhi.  177, 
1852,  and  earlier  Sec,  Mem.  G.  Camp..  110,  1849;  Levy.  Min.  Heul..  3,  277,  1887. 

'  Hbg. ,  1.  c. ,  all  Binnenthal  except  h  and  H  from  Berezov.  *  Groth,  Binnenthal.  Min.  Samml. , 
90.  1878.  ^  Fletcher.  Phil.  Mag.,  9.  189,  1880.  •  Knr.,  Kre&evo,  Bosnia,  FOldt.  K5zl..  13.  888, 
1888.     ^  Vrba,  Kr^TO,  Zs.  Kr.,  16,  460,  1889.    *  Propt.  Opt.  2,  68,  1868;  N.  R.,  166,  1865. 


2.  Stibnite  Group. 

27.  ORPIMBNT.  ^AfipeviKov  Thwphr.  ^ApaevtKov  Dioscar.  Auripigmentum,  Arrhe- 
nicum.  Plin.,  33,  22,  34,  56.  Auripigmentum.  Germ.,  Operment,  Agric,,  Interpr..  463,  1546. 
Orpiment.     Rauschgelb  pt..  Risigallum   pt.,  Arsenicum  H&Yum,  JWall.,   224,   1747.     Arsenic 

elbe  Arsenblen " 
lulphure  jaune  j^.    Orpimento  Ital,    Oropiment  Span,      Yellow  sulphuret 


urpiment.  JiauscngeiD  pc.  itisigaiium  pt.,  Arsenicum  navum.  wall.,  z'Oi,  1747.  Arsenic 
{aune  FrJrl.  Wall..  1,  406.  1758.  Gel  be  Arsenblende,  selbes  Rauschgelb,  Germ.  Arsenic 
lulphure  iaune  j^.    Orpimento  lial,    Oropiment  Span,      Yellow  sulphuret  of  Arsenic. 


Orthorhombic.     Axes  a  :  5  :  <5  =  0-60304  :  1  :  0-67427  Molis  \ 

100  A  110  =  31°  5J',  001  A  101  =  48**  11^',  001  A  Oil  =  33°  59^'. 


i> :  a  (100,  a),  b  (010.  1 1),  t  (710,  i-T/,  9  (820,  »-D.  m  (110,  J),  u  (120,  tS);  o  (101,  l-i), 
p(lll,  1);  p  (282,  H)S  «a2l.  2-5)-. 


mT"  =  48*48' 
mm"  =  •62*'  11' 
««'  =  79"  20' 
oa'      =  ♦96*  23' 


PP 


it 


f*t 


-  85^0* 
=  105"  6' 
=    48*244' 


Pfi  =  76*21' 
fits:'  =  112*  58' 
fip'"  =    67*  59' 


w' 


lit 


=  67*20' 
=  120*  84* 
=    88*56' 


Crystals  small  and  rarely  distinct.     Usnally  in  foliated  or  columnar  masses; 
sometimes  with  reniform  surface. 

Cleavage:  h  highly  perfect,  cleavage  face  vertically  striated;  ^ 


H 


m 


m 


u 


Color  lemon-yellow  of  several  shades ;  streak  the  sanie^  but  paler. 
Subtransparent — subtranslucent.  Optically  +.  Ax.  pi.  ||  c.  Bx 
JL  a.     Ax.  angle  large,  Dx.' 

doinp. — Arsenic    trisulphide,  As,S,  =  Sulphur  39*0,  arsenic 
61-0  =  100. 

Pyr.,  etc. — In  the  closed  tube,  fuses,  volatilizes,  and  gives  a  dark  yel- 
low sublimalc;  other  reactions  tlie  same  as  under  realgar.  Dissolves  in 
aqua  regia  aud  caustic  alkalies. 

Obs.— Orpiment  in  smaU  crystals  is  embedded  in  clay  at  Tajowa,  near  Neusohl  in  Upper 
Hungry.  It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at 
Moldawa  in  the  Bauat;  at  Kapnik  and  also  FelsObanya  in  Hungry  it  exists  in  metalliferous 
veins,  associated  with  realgar  and  native  arsenic;  at  Kreiievo,' Bosnia,  on  quartz  crystals  in  a 
micaceous  phyllyte;  at  Hall  in  the  Tvrol  it  is  found  in  gypsum;  at  Wiesloch  in  Baden  in  the 
Muschelkalk;  at  St.  Gothard  in  dolomite;  with  calcite  in  a  micaceous  sandstone  in  the  trachytic 
region  of  Tolfa.  near  Civita  Vecchia  Italy;  at  the  Solfatara  near  Naples  it  is  the  result  of  vol- 
canic sublimation;  in  Fohnsdoi^,  Styria,  found  in  brown  coal.  Near  Julamerk  in  Kurdistan 
there  is  a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with 
at  Edenville.  Orange  Co.,  N.  T..  on  arsenical  iron.  Occurs  with  realjpir  in  seams  in  compact 
cUy  beneath  lava  in  Iron  county.  Utah.  Occurs  among^the  deposits  of  the  Steamboat  Springs, 
Nevada  (Becker);  also  with  realgar  in  the  Yellowstone  Fark. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  auripigmentum,  "^(^/^^n  t>a»n<,'* 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

ArtiL — A  common  artificial  product,  sometimes  called  King's  yellow  (KOnigsgelb  Germ.). 

H«L— »  Min-.  2,  613.  1824;  some  authors  make  w  =  120,  with  Groth  m  =  320.     «  Phillips 

five*  a  doubtful  prism  g  with  gii  =  2"  6'  (6180?).  Min.,  277,  1828:  for  /3  he  gives  fio  =  34'  10'. 
Mir.  Min..  176. 1852.    *  Knr.,  FOldt.  K6zl.,  13,  881,  1888.     *  Bull.  Soc.  Min.,  6, 108,  1882. 

DiMORPHTTE.    Dimorfina  A.  Scaeehi,  Mem.  Gteol.  Campania.  Napoli,  116,  1849. 

Minute  (to  \  mm.)  orange-yellow  crystals  with  adamantine  luster.  H.  =  15.  G.  =  8*58. 
A  sulphide  of  arsenic  (As^St  suggested).  From  a  fumarole  of  the  Solfatara,  Phlegrsean  fields. 
Described  as  occurring  in  two  types.  Type  A  with  &\l\  h  =  0  896: 1 :  0*776,  and  the  formt 
C (100),  jB (010).  -1(001).  0(110).  <>2 (120),  « (Oil)  m(lll).  Type  B with  (i :  5:^  =  0-907:1 : 0-608, 
and  the  forms  (7  (100),  5(010).  <>2  (120).  i(lOl).  «(011),  m  (111).  In  the  positions  taken  th« 
blerml  axes  are  nearly  equal,  while  the  vertical  axes  are  as  9 :  7  (or  5 :  4  or  4  :  3  approx.).  Type  A, 
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however  (sec  4th  ed.  p.  82),  Ib  near  orpiment  in  habit  and  angles  and  probably  identical  with  it 
This  id  seen  when  tlie  crystals  are  placed  so  tbat  V.  B,  A,  o,  o2,  e,  m  currespuud  to  a,  001,  b,  0, 
102.  021.  V.  Then  d:b:S  =  0*5705:  1 :  a0441.  The  angles  for  dimorphite  (bcc..  meas.)  and 
orpimeut  icalc.)  are  respectively:  00'  =  *m'  20',  90^  8J':  102  a  102  =  58"  19,  ob"  28  ;  6  a  021 
=  m'  5V  80-  32';  av  =  56"  87',  56"  19 .  bv  =  ♦49"  20',  48"  2'. 

The  relations  of  type  B  are  less  clear;  in  the  position  corresponding  to  the  above,  the  planes 
C,  B,  cri.  t,  e,  m  may  perhaps  be  a,  b,  102,  250,  052.  252.  The  angles  are  then  for  dimorphite 
(Sec.  meas.)  and  orpiment  (calc.)  respectively:  102  A  102  =  58"  12',  58°  28';  OlO  a  052  =  81**  9'» 
80°  89'.  etc. 

Or  if  placed  so  that  e  dimorphite  (ee  =z  62**  18')  corresponds  torn  orpiment  {mm'"  =  62°  17'i 
then,  118  shown  by  Keung.  (Jb.  Min.,  587,  1870).  the  planes  become  001,  6,  088,  408,  m.  448. 
In  the  latter  case  the  correspondence  of  angle  is  closer. 


28.  STIBNITE.  'Zvi^fii,  ^Ttflt,  nXarvo^aX^or,  Diateor.  Stimmi.  Stibi.  Stibium, 
Plin.,  33,  88.  84.  Stibi.  Spiessglas,  Basil  Valentine  (who  proved  it  to  contahi  sulphur).  1480. 
Lupus  metallorum  Akk&m.  Spiess-Glass-Erz  Bruekmann,  Berkwerke,  1727.  Spitsglasmalm, 
Minera  Antimonii,  Antimonium  Sulpbure  mineralisatum.  Wall.,  287,  1747.  Grauspiessglaserz, 
Qrauspiessglanzerz,  Antimonglanz,  Germ,  Antimoine  suifure  Fr.  Bulphuret  of  Auiimouy; 
Gray  Antimony;  Antimony  Glance.  Stibina,  Antimonio  grigio  Itai,  Antimouio  gris  Qpan, 
Slibine  JS^ud..  Tr.,  2,  421,  1882.  Antimonit  Eaid,,  Handb.,  568,  1845.  Stibnite  Dana,  Miu. 
1854. 


Orthorhombic.    Axes  i:l:t  =  0-99257  : 1  : 1-01788  E.  S.  D/ 

100  A  110  =  44°  47'  11",  001  A  101  =  45°  43'  16",  001  A  Oil  =  45°  30'  28". 


Fonna*: 
a  (100,  i-i) 
b  (010,  i-l) 

«(ooi,  oy 

h  (810.  »-8) 
n(210,   1-2) 
I  (820,  i.|)* 
*  (480,  I-}) 
m(llO,  /) 
K  (560,  i-\Y 
r  i840.  »-f ) 
d  ;280,  14) 
;(850.  i-i) 

o(r.»o,  1-3) 

X  (2.">0.  i-l) 
9(180.  tS) 
«(140,  »4) 
<(150,  t5) 

e(i60.  i-iy 


hh'    = 

nn"'^^  = 
mm"  = 
00'  = 
qg        = 

LL'    = 


2'    = 


rr 

xx' 

iOT' 

uu' 

QQ 


86"  87' 

52"  47' 
89^  84' 
58"  28' 
87"    8' 

37"  45' 

54"  17i' 
68M3' 
9r  26f 

37"  29' 
53°  57' 
68"  19' 
91"  1' 
107"  14' 


e(170.  i-fy 

i?(106,  H) 
L  (108,  H) 

y  (102.  i-i) 

2  (208.  f -i)* 

f  (101,  l-i) 

^  (901,  9-i)« 

r  (018,  M) 

« (012,  i-i) 
i\r  (028,  i-i) 
«(011,  l-l) 
Q  (048,  l-i) 
J(06».  j-l) 
77(021,  2-1)* 
J  (081,  84)   . 

r(04i,  uy 

9  (092,  \-\f 
t  (8-817,  A)» 


g  (8-818.  A)* 
fi  (114.  i)^ 
f  (5-519,  A)» 
y  (227.  f  )* 
$  (113,  i) 
^  (112,  i) 
<T^  (228,  f  )* 
n  (445,  !)• 
9  (9-910.  A)* 
Pdll.  1) 
^  (881.  8) 

y(829,  H)* 
if  (418.  i-l) 
(Ti  (629.  f-9)« 

Ai  (818,  uiy 

«i  (528,  H)* 
r(521,  6-1)* 
/(214,  i-S) 
<r(218,  ^2) 


777r    =  127"  41' 

64"  17' 
54"  9' 
46'  4' 
84"  41' 
12"  59i' 

85"52i' 
49"    7' 
71"  24*' 
62"  37i' 
♦55'    1' 
48"89f 
51"  85' 
85"  24' 


ms  = 

mil  = 

mat  = 

mp  = 

m^  = 

«'  = 

jfjr'  = 

pp*  = 

TT  = 

7777'  = 

W'  = 

(UsUs'  = 

w'  = 


n  (211,  2-S) 

A,  (828,  l-D* 

a  (484,  1-1) 
X(481,  4-1)* 
A,  (656.  l-D* 

6(878,  1-f) 

Z(910-8,  V-i?)* 
/jr  (676,  }.» 
6  (4-5-12,  A-*>* 
r  (846,  i^r 

r  (848,  l-i) 
JE  (15  2016.  f  !)• 
2>  (15-20-8,  V4)* 
0-,  (288,  14)* 
Tr(20-80-9,  V4)* 
^(1015-8,  64)* 
«.  (588,  f-f )* 
V  (858,  14)* 
jP'(15  25-6»  V4)* 

=    16"    6' 
=    81"  85' 


." 


.'» 


PP         = 


,'t 


rr        r= 


— /> 

bw 

boot 

bo- 


n 


51"  26' 
110"  88' 
119"  6' 
126"  28' 
150"  80' 

54"  86' 
46"  88' 
40'  1(H' 
35"  8' 
25"  8' 
30'  16' 
74"  21' 


0(128,  f-2) 
0-4  (248,  1-5)* 

0(121,  2-3) 
tf  •  (5  10*8,  ^-iy 

A  (861.  6-i) 
i»4  (511-8,  V-V)* 

IT  (255,  H)* 

<r,  (258.  I-D* 

t  (188.  l-i)' 

a.  (268,  24)* 

to  (181,  8-i)* 

F(10-80-9,  ^y 
<r,  (278.  f  D* 

^  (146,  f  4) 

(?(144,  l4)* 

0(148,  |4) 
cr,  (288,  t-iy 

P  (158,  1-6) 
<r,  (212  8,  44)* 

*<r,        =   60*44|: 


jrjr"' 

i«"" 

fpfp'" 

<r,<r,'' 

rr'" 


&5"86' 
48"  44' 
70"  48' 
22"  89 

43*  aj* 

87"  60' 
8r  18' 
58"  31* 
86"  55' 
•99"  SO* 
119*  2a 


BTISmTB  QR0UP—8TIBNJTB. 


Crystals  prismatic,  often  acutely  terminated;  Tertical  planes  striated  or  deeply 
furrowed  lougitadinally ;  crystals  often  curred,  bent  in  knee-sbitped  forms  or 
twisted,  especially  in  the  axial  plane  h  :  i.    ComtnoD  in  coufased  aggregates  of 


f^Z^ 


California.  Hungary.  Japan.  Eapnlk,  Knr.       FelBttb&Dya,  Kot. 

acienlar  crystals,  also  in  radiating  groups;  massive,  coarse  or  fine  colnmnar,  less 
often  granalar  to  impalpable.  _ 

CleaTage :  b  highly  perfect,  the  face  often 
striated  or  oent  transversely;  also  a,  m  imperfect; 
c,  J_  to  cleavage,  a  gliding-plane*.  Crystals  flexible 
under  moderate  pressure  in  the  plane  o:  i.  Slightly 
sectile.  Fracture  small  gnbconchoidal.  H.  =  3. 
G.  =  4*52-4'62,  Luster  metallic,  highly  splendent 
on  cleavage  or  fresh  crystalline  sorfaces.  Color  and 
streak  lead-gray,  inclining  to  steel-gray:  subject  to 
blackish  tarnish,  sometimes  iridescent. 

Comp. — Antimony  trisnlphidc,  Sb^,=  Sulphur 
£3'6,  antimony  71-4  =  100.  Sometimes  anriferoiie, 
also  argentiferous. 


greenub  blue. 

timonUI   (Sb|Oil  tumeg.'the   lalter  rondeaslDg  bh  awbite 

MbUmnLe  which  B  B.  is  DOD-voIatlle.     Od  charcoal  f  uies,  spreads  out.  gif  ea  aiilpbi 


,       _    .  fiimea, 

anil  coats  Ihe  cua]  while  wlih  aQlimony  trioxide;  tbla  coatiug  Ireatt^  In  It.F.  vnlalilizM  and 
lioeea  the  flame  greeniati  blue.  When  pure  perfectly  sol u hie  Id  hydrochloric  acid;  iu  nitric 
add  decompoMd  wUb  sepatstion  of  antlmonf  pentoxide. 

Obm. — Occura  with  quariz  in  beds  or  velna  iu  Eianlte  and  gneiss,  often  mrompnnlcd  with 
variom  other  antimoDj'  minerals  produced  by  its  alteration.  Also  associated  in  meliilliferoua 
deposits  with  iiphaleiite,  ealena,  cinnabar,  barite,  quartz:  soinetime*  scconiptuiics  native  gold. 

Met  with  in  veins  al  Wolfaberg.  In  the  Har7;  at  Brftunsdorf,  nenr  Fieiherg;  iil  PKbmm; 
al  Catparizeche.  ni-arAmsberg,  Westphalia;  Fetstib^nya,  Scbemnllz,  and  Eremniiz,  iu  Hungary, 
whtre  il  often  occurs  in  diverging  prisms,  aeveral  inches  long,  nccompiuied  liy  crysliils  of  liravy 
spar  and  other  mineral  species;  at  Pereta,  In  Tuscany,  in  crjs'als;  In  Eiialeriiiburg.  Id  the  Ural; 
In  Dumfriess  shire,  fibrous  and  laminated;  In  Comwnll,  abundant  near  Padsinw  and  TintaKel; 
also  crystallized  at  Wheal  Boys;  at  Hare  Hill,  in  Scotland;  In  Pcrlhshire  Alw  found  iil  dIBer- 
eot  H«ilcan  mines.  In  Algeria.  Also  abundant  In  Borneo.  In  Victoria  and  New  South  Wales. 
Msgniflcent  croups  of  splendent  crystals  up  to  20  Inches  In  length  have  been  brought  from  Ibe 
extensive  antimony  mines  in  the  Province  of  Ivo,  island  of  Sliikoku.  Japan. 

In  the  United  Slates  it  orciirssparingly  atCarmel,  Penobscot  Co.,  Me.:  at  Cornish  and  Lyme, 
N.  H.;  at  '■  Soldier's  Delight."  Md  ;  as  a  vein  of  considerable  extent  in  Sevier  countv.  Ark.: 
abundsnt  iu  California  at  Ban  Emigdio,  Kern  county,  otid  near  Alta,  Benito  Co.;  also  with 
cinnabar  at  the  Siaylon  mines,  the  Enoxvillc  district  and  elsewhere;  in  the  Humlioldt  mining 
region  in  Nevada,  and  usually  argentiferous;  also  In  the  mines  of  Aurora,  Esmeralda  Co.. 
Nevada:  In  Iron  county. southern  Utah:  flne  sranulnr  and  onmpact  in  Cteur  d'Alene  Mts.,  Sho- 
shone county,  Idaho,  Also  found  in  New  I4runawlclt  In  Prince  Willlnm,  York  county,  20  m. 
ai  Fredericton;  in  Rawdon  township,  Hants  Co.,  N.  8.;  Foster's  Bar,  Fmser  river.  B.  C. 

This  ore  was  employed  by  the  nnclents  for  colorinK  the  bair.  eyebrows,  etc.,  to  increase  the 
apparent  size  of  iIk-  eye;  whence  they  called  the  ore  platyophthalmon  (iiXaivo^iHaXitov),  from 
lAarvi,  broad,  and  u'iphaXiioi,  tue. 


88  SULPHIDBa,  8ELENIDES.   TELLUBIDE8,  ETC. 

Alt — Changes  on  exposure  by  partial  oxidation  to  kermesite  (2Sb«Ss.SbsOs),  and  \j 
further  oxidation  to  vdUntiniU  (SbsOs).    Anivnwny  odire  also  results  from  its  alteration. 

Artil— Obtained  ^n  crystals  by  several  methods,  cf.  Fouque-Levy,  fciynih.  Min..  817,  188d, 
Re& — *  Japan.  Am.  J.  Sc.,  26,  214,  18b8.  *  See  Erenuer  for  early  authorities,  etc.,  and 
many  new  planes,  Ber.  Ak.  Wien,  61,  486,  1865;  also  Gdt.,  Index,  1,  221,  1886,  for  a  careful 
revision  and  correction.  '  Slg.,  Arnsberg,  Jb.  Min.,  1,  185,  1880.  *  E.  b.  D.,  Japan,  1.  c. 
•  Enr.,  Japan,  FOldt.  EOz].,  13,  804,  1888.  •  Brun.  Bibl.  Univ.,  11,  514,  1884.  ^  Eoort.  Inaug. 
Diss.,  Berlin,  1884;  he  adds  also  numerous  new  planes  for  the  stibnite  of  Wolf sbere  and  Arns- 
berg, but  for  the  most  part  they  are  very  doubtful,  cf.  Gdt.,  1.  c,  and  GrUnling,  Zs.  Kr.,  12,  78, 
1886.    •  Cf.  Mgg.,  Jb.  Min.,  2,  19,  1888. 

Mbtabtibnite  Q.  F.  Becker,  Am.  Phil.  Soc.,  26, 168,  1888.  U.  B.  G.  Surv.,  Monograph  13, 
pp.  848,  889,  1888.  An  amorphous  brick-red  deposit  of  antimony  trisulphide,  SbtSs .  occurring 
with  cinnabar  and  with  sulphide  of  arsenic  upon  siliceous  sinter  at  Steamboat  Springs,  Washoe 
Co.,  Nevada. 

29.  BZSBffXTTHZMini.  Yisimutum  Sulphure  mineralisatum  (fr.  Riddarhyttan)  Onrnti,, 
198,  1758.  Wismuthfflanz  Oerm.  Bismuth  sulphure  Fr,  Sulphuret  of  Bismuth.  Bismuth 
Glance.  Bismuthine  £(9ud.,  Tr.,  2,  418,  1882.  Bismutholamprite  Qloek.,  Syn.,  27,  1847.  Bis- 
mutina  ItcU. 

Orthorhombic.    Axes  Ail  it  —  0-9679  :  1 :  0-9850  Groth*. 
100  A  110  =  44°  4',  001  A  101  =  45°  30',  001  A  Oil  =  44°  34'. 

Foxmsi :  a  (100,  %rl\  b  (010.  i-{);  m  (110. 1),  e  (180,  t-S),  r  (101,  l-i).  Angles:  f7if?i"'=«88*  8', 
m'  =  88%  rr'  =  *91%  On  artif.  cryst.  see  Phiilipe*  and  Rose';  the  latter  observed  a,  b,  m.  also 
410,  120,  140,  with  mm!"  =  89**  20'. 

In  acicular  crystals.     Usually  massiye,  with  a  foliated  or  fibrous  structure. 

Cleavage:  b  perfect ;  o,  m  imperfect.  Somewhat  sectile.  H.  =  2.  G.  =  6*4-6 -5. 
Luster  metallic.  Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish 
or  iridescent  tarnish.     Opaque. 

Comp. — Bismuth  trisulphide,  Bi,S,  =  Sulphur  18-8,  bismuth  81*2  =  100. 
Sometimes  contains  a  little  copper  and  iron. 

Analyses  see  6th  Ed.,  p.  80.    Forbes  gives  for  the  Bolivia  mineral  G.  =  7*2. 

Pjrr.,  etc. — Fusibility  =  1.  In  the  open  tube  sulphurous  fumes,  and  a  white  sublimate 
which  B.B.  fuses  into  drops,  brown  while  hot  and  opaque  yellow  on  cooling.  On  charcoal  at 
first  gives  sulphurous  fumes;  then  fuses  with  spirting,  and  coats  the  coal  with  yellow  bismuth 
oxide;  with  potassium  iodide  a  bright  red  coating  of  bismuth  iodide  is  obtained.  Dissolves 
readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  dilutingwith  water. 

Obs. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill,  Carrock  Fells,  in 
Cumberland,  having  a  foliated  structure;  near  Redruth;  at  Botallack,  near  Land's  End;  at 
Herland  Mine,  Gwennap;  with  childrenite,  near  Callinffton;  atLanescott  mine,  near  St.  Austell. 
In  France  at  Meymac,  Corrdsse;  at  Johanngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone; 
atWittichen,  Baden;  with  cerium  ore  at  Riddarhyttan,  Sweden:  at  the  San  Baldomero  mine, 
near  Sorata,  Bolivia,  foliated,  massive,  and  acicular;  also  from  Cerro  de  Tazna. 

Occurs  with  gold,  pyrite,  and  chalcopjrrite  in  Rowan  Co.,  N.  Cat  the  Bamhardt  vein. 
Reported  by  Shepard  to  have  been  found  with  chrysoberyl  at  Haddam.  Ct.  Sparingly  at  Wil- 
limantic.  and  Portland.  Conn.,  in  part  altered  to  bismuth  carbonate.  Abundantly  with  alman- 
dine  garnet  and  barite  in  the  Granite  mining  district,  Beaver  county,  Utah;  also  at  Oasis,  Mono 
Co.,  and  in  northeastern  Fresno  Co.,  Cal. 

Alt.— Occurs  altered  to  anhydrous  bismuth  carbonate,  cf.  bismutosphserite,  290. 

Artif.— Obtained  in  crystals  by  Senarmont  et  cU,.  cf.  Fouque-Levy,  Synth.  Min.,  818,  1882. 

Ref.— 1  Tazna,  Bolivia,  Zs.  Er.,  6,  252,  1880.  «  Phil.  Mag.,  2,  181,  1827.  *  Pogg.,  91,  401, 
1854. 

BoLiviTE  Domeyko,  6th  App.  Min.  Chili,  p.  19.  1878.  Described  as  a  bismuth  oxysulphide, 
BitOs  with  BiaSs.  It  is  derived  from  the  ozioation  of  the  sulphide  bismuthiulte.  and  is  of  very 
uncertain  composition.  The  description  would  apply  to  a  mixture  of  the  oxide  with  the  original 
sulphide,  which  is  enclosed  in  it.  The  uncertain  cliaracter  of  the  mineral  seems  to  have  been 
later  accepted  by  Domcyko,  for  in  the  3d  Ed.  of  his  Mineralogy  (1879.  p.  804)  the  occurrence  is 
only  mentioned  briefly,  and  without  any  name.  Locality,  mines  of  Tazna,  in  the  province  of 
Chorolque,  Bolivia. 


30.  QUANAJnATITZI.  Una  nueva  especie  mineral  de  bismuto  CaetiUo,  Naturaleza  2, 
274.  1878;  Jb.  Min..  225.  1874.  Guanajuatite  V,  Fernanda,  "La  Republica"  of  Guanajuato, 
July  18,  1878.  Selenwisniuthglfinz  Frentel,  Jb.  Min.,  679,  1874.  Frenzelite  2nd  Append. 
Diina's  Min..  22.  1875.     Castilliie  Dameyko,  Min.  Chili,  p.  810.  1879. 


TBTRADTMITE.  30 

Orthorhombic,  isomorphons  with  stibnite;  mm"'  ^  90°  approx.  In  acicular 
prismatic  crystals,  striated  loDgitudinully,  often  forming  semi-compact  masses. 
Also  massive  with  granular,  foliated  or  fibrous  structure. 

Cleavage:  b  distinct.  Somewhat  sectile.  H.  =  2*5-3*5.  O.  =  6*25-6*62. 
Luster  metallic.    Color  bluish  gr^J-     Streak  ^y,  shining. 

Comp. — Bismuth  selenide,  Bi,0e,  =  Selenium  36*3,  bismuth  63*7  =  100;  a  small 
part  of  the  selenium  is  replaced  by  sulphur. 


,  Frenzel.  Jb.  Min..  679, 1874.  2,  Mallet,  Am.  J.  8c.,  16,  294. 1878,  after  deducting 
6*72  p.  c  haUoysite  and  0*56  SiOi. 


Se 

6 

Bi 

1. 

2418 

6*60 

67-88  =  9811 

2. 

84-88 

0-66 

65-01  =  100 

Pyr.— B.B.  on  charcoal  fuses  with  a  blue  flame,  ffiving  a  strong  odor  of  selenium;  with 
potasfliam  iodide  oo  charcoal  a  red  coating  of  bismuth  iodide.  Decomposed  by  aqua  regia  on 
alow  heating. 

Oba.— From  the  Santa  Catarina  mine,  Sierra  de  Santa  Rosa,  near  Guanajuato,  Mexico. 
Associated  with  native  bismuth  and  pyrite. 

SiUkONiTB  V.  FemandM  and  8.  Navia,  "  La  Repdblica,"  Guanajuato,  Mexico,  Dec.  25,  1878. 
A  massive,  bluish  gray  mineral.  H.  =  2*76.  G.  =:  6*48-6-45.  Described  as  having  the  com- 
position Bi»8e.  Shown  subsequently  by  Fernandez,  and  also  by  H.  D.  Bruns  (Chem.  News,  38, 
109, 1878),  to  be  a  mixture  of  guanajuante  and  native  bismuth,  and  not  a  homogeneous  mineraL 


31.  TBTRADTMini.  Ore  of  Tellurium  (fr.  Tellemark)  Emark,  Tians.  G.  Soc.,  3.  418, 
Jone  1, 1815.  Tellurwismuth  (fr.  Riddarhyttan)  Ben,,  Ak.  H.  Stockh.,  1828.  Telluric  Bis- 
muth. Tetradymite,  Rhomboearische  Wismuthglanz  (fr.  Schubkau)  HaidL,  Baumg.  Zs..  9,  129, 
1831.  Bismuth  tellur6,  Tellure  selenl^  bismuthif^re  Fr,  Bomine  Beud.,  Tr..  2,  588,  1882. 
Bismuthotellurites  pt.  Qloeker,  Syn.,  19, 1847.    Tellurbismuth  Bakh,  Am.  J.  Sc.,  36,  99,  1868. 

Rhombohedral.     Axis  i  =  1-5871;  0001  A  1011  =  61°  22|'  Haidinger'. 

Fomjit  «(0001,  O),  0(0112,  -i)astw.pl.,  / (20Sl,  2),  ^(04il,  -4).  Angles:  00  =  42*  80', 
^=  74**  44i',  CM  =■  82'  14',  rr'  =  OS**  58',  ff'  =  118"  20',  fifi'  =  118'*  12'. 

Twins:  tw.  pi.  e;  cc  =  ♦95*';  in  fourlin^  Crystals  small  and  rarely  distinct; 
acute  rhombohedral,  resembling  hexagonal  prisms;  rhombohedral  faces  horizontally 
striated.    Also  in  bladed  forms  and  foliated  to  granular  massive. 

CleaTBge:  basal  perfect.  Laminae  flexible;  not  very  sectile.  H.  =  l'5-2;  soils 
paper.  G.  =  7"2-7*6.  Luster  metallic^  splendent.  Color  pale  steel-gray.  Thermo- 
electrically  positive  in  part,  also  sometimes  negative'. 

Comp.,  Tar. — Consists  of  bismuth  and  tellurium,  with  sometimes  sulphur  and  a 
trace  of  selenium;  the  analyses  for  the  most  part  afford  the  general  formula ^i,(Te, 8).. 
Some  authors  regard  the  species  as  an  isomorphons  compound  of  bismuth  and  tel- 
lurium, and  place  it  in  the  group  of  the  rhombohedral  metals. 

Vtae^^l.  F^ee  from  sulphur.  BitTes=Tellurium48'l,  bismuth  51*9;  analyses  1-4.  0.=  7-868 
from  Dahlonega,  Jackson;  7*642,  id.,  Balch. 

2.  SulphurauM,  2BitTei.BisSt  =  Tellurium  86'4.  sulphur  4*6,  bismuth  59*0  =  100.  This 
includes  tetradymiU  Haid.  from  Schubkau,  whose  crystals  yielded  the  above  data;  also  other 
varieties  analya^  by  Gtenth.  The  name  Bcrnine,  after  von  Born,  was  given  by  Beudant  in  1882^ 
and  Wehrle's  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

Anal.— 1,  Qenth,  Am.  J.  Sc..  19,  16, 1855.  2.  Id.,  ibid.,  31.  868,  1861.  8,  Balch,  ibid.,  36, 
99.  ia5a  4,  Genth,  ibid.,  46,  817,  1868.  5,  Wehrle,  Baumg.  Zs..  9,  188,  1881.  6.  Berzelius, 
Jahresb.,  12,  178, 1888.  7,  Hruschauer,  J.  pr.  Ch.,  46,  456,  1848.  8,  C.  T.  Jackson,  Dana's 
Min..  712,  1850.  9,  Oenth,  Am.  J.  Sc.,  16.  81.  1858.  10,  Id.,  ibid.,  46.  817,  1868.  11,  12,  Id., 
Am.  Phil.  Soc.  Philad.,  14,  224,  1874.  18,  Id..  Am.  J.  Sc.,  40,  114, 1890.  14,  Frenzel,  Jb. 
Min.,  799,  1878. 

YariOif  1.  without  sulphur.  Te       Bi 

L  Fhivanna  Co.,  Ya.  I    48*85    52'80    Se  tr.  =  101*15 

2.  Dahlonega,  Qa.  i   4778    50*90    Se  tr.,  Fe  0*21,  Cu  0*06,  Au,  SiOt,  etc.,  0*76 

=  99*66 
8.  "  "      G.  =  7*642    I   48*50    51*51     =10001 

4.  Highland.  Montana.  47*90    50*48    Fe,Oi  0*90.  SiO,  0*78  =  10001 
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Variety  2,  containing  sulphur.       Te        8       Bi 

5.  Schubkau  G.  =  7*500  85*24    4*92   50  84  Se  ir.  =  100 

6.  "  86-05    4-82   58  80  Se  <r..  gaDgueO'75  =  00'42 

7.  '*  85  8      4*«     59  2    =99*6 

8.  Whitehall,  Va.   *  85  05    8*65   58*80  Au.  Fe,0. .  SiO,  2*70  =  100*20 

9.  David80uCo..N.C.,    G.=7  287   88*84    5*27    61  85  8e  <r  =  liK)'46 

10.  Cabarrus  Co..  N.  C.  80  28    5*01«  5770  F«}  0'54.  Cu  0*41  =  9994 

11.  Montana  G.  =7*88  184-901  4*20    60*49  Se^r.,  AuU*21,  Cutr.,  FeOOO,  SiO.O'OS 

=  100 

12.  **  G.  =  7*54  [84*41]  5*16    59  24  Se  014,  Cu  0*47,  SiO,  0  58  =  100 
18.  Yavapai  Co.,  Arizona.  88  25    4*50   62-28=  99  98'> 

14.  Orawitza  85*92    4*26   59*88  =99*51 

»  S  4*40  after  deducting  115  pyrite.    "  Deducting  15*6  %  quartz,  1*8  FesO.. 

Pjrr. — ^In  the  open  tube  a  >vhite  sublimate  of  tellurium  dioxide,  which  B.B.  fuses  to  color- 
less drops.  On  charcoal  fuses,  gives  white  fumes,  and  entirely  volatilizes;  tinges  the  R.F.  bluish 
green;  coats  the  coal  at  first  white  (TeOs),  and  finally  orange-yellow  (BitOs);  some  varieties  give 
sulphurous  and  selenous  odors. 

Obs. — Occurs  at  Schubkau  near  Schemnitz;  at  Rezbanya;  at  Orawitzii  in  the  Banat;  at  Tel- 
lemark  in  Norway :  at  Bastnaes  mine,  near  Riddarhyttan,  Sweden. 

In  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  Spottsvlvanla  Co.,  at  Monroe 
mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold;  in  North  Carolina. 
Davidson  Co.,  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  masses  with 
gold,  cfaalcopyrite,  magnetite,  epldote,  limonite,  etc.;  and  at  the  Phoenix  mine,  Cabarrus  Co., 
and  in  gold  washings  of  Burke  and  McDowell  counties;  in  York  distrirt.  So.  Carolina;  in  Geor^ia» 
Lumpkm  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  and  Spaulding  counties. 
In  the  gold  washings  of  Highland,  Montana,  and  at  Uncle  Sam's  Lode.  Rare  at  the  Red  Cloud 
mine,  Colorado.  In  quartz  with  gold  at  the  Montgomery  mine.  Uassayampadistr.,  Arizona-, 
also  near  Bradshaw  City,  Yavapai  Co.,  in  bladed  crystals  in  quartz. 

Named  from  rerfjddvuoi,  four-fold,  in  allusion  to  the  twin  crystals. 

Ref.— 1  Schubkau,  Baumg.  Zs.,  9,  129,  1881.  cf.  also  Pogg.,  21,  595,  1881.  *  From  Schub- 
kau and  Orawitza,  positive;  from  Georgia,  negative,  Schrauf  and  Dana,  Ber.  Ak.  Wien,  69  (1), 
151,  1874,  or  Am.  J.  Sc.»  8,  262,  1874. 


32.  JOSBXTB.  Tellurure  de  Bismuth  Damaur,  Ann.  Ch.  Phys.,  13,  872,  1845.  Borning. 
Tcllure  bismuthifdre  du  Bresil.  Dufr.  [not  Boruine  Beud,]    Joseit  Kenng.,  Min.,  121,  1858. 

In  laminated  masses  with  perfect  cleavage  resembling  tetradymite.  Soft. 
Fragile.     G.  =  7'924-7-936.     Luster  metallic.     Color  grayish  black,  steel-gray. 

Comp. — Bismuth  and  tellurium  with  some  sulphur  and  selenium;  the  formula 
doubtful. 

AnaL— 1,  2,  Damour,  1.  c.    8,  Genth,  Am.  Phil.  Soc.  Philad.,  23,  81,  1885. 

Te       S       Se       Bi 

1.  San  Jos6,  Brazil        15*98    815    1*48    7915    =   99*71 

2.  "  "  15-68         4-58         78-40    =   98*66 
8.         "             "           14*67    2-84    1*46    81*28    =100*20 

Rammelsberg  obtained  from  an  allied  mineral,  from  Cumberland,  England  (Min.  Ch.,  5): 
Tellurium  6*78,  sulphur  6*48.  bismuth  84*88  =  97*49. 

Pyr.—B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  an  open  tube  it  gives  off  some 
sulphur,  then  white  fumes  of  tellurium  dioxide,  and  then  affords  a  decided  odor  of  selenium ; 
ana  in  the  upper  part  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  theseleniumi 
and  a  yellowish  residue  below,  due  to  the  bismuth  oxide. 

Obs. — Found  in  granular  limestone  at  San  Jose,  near  Mariana,  province  of  Minas  Gcrae*, 
Brazil,  and  first  brought  to  France  by  Mr.  Claussen. 

33.  WBHRUTB.  Argent  molybdique  de  Born,  Cat.  de  Raab.,  2,  419,  1790.  Wasserblei- 
silber,  Molybdan-silber.  Wern.,  Letztes  Min.  Syst.,  18.  48,  1817.  Molybdic  silver.  Wismuth- 
glanz  Klapr.,  Beitr.,  1, 254, 1795.  Tellurwismuth  Ben,,  Ak.  H.  Stockh.,  1823.  Wismuthspiegel 
Weiss.  Spiegelglanz  Breith.  Tetradymite  pt.  many  auitwrs,  Wehrlite  Huoi,  Min..  1,  188, 1841. 
Pilsenit  Kenng.,  Min.,  121,  1858. 

In  foliated  masses  with  perfect  cleavage  resembling  tetradymite.  Thin  folia,  % 
little  elastic.  H.  =  1-2.  G.  =  8'37-8-44.  Luster  metallic,  bright.  Color  tiik- 
white  to  light  steel-gray. 
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Gomp. — Bismuth  and  tellnrium  with  some  sulphur;  a  little  silver  is  present, 
probably  as  silver  sulphide. 

AoaL— 1.  Wehrle,  Baumg.  Zs.,  9,  144,  1881.    2,  8,  SipOcz.  Zs.  Er.,  11,  212,  1886. 

G.  Te       8        Bi       Ag 

1.  Deutach-Pilsen     8*44       29*74    2*88    61  15    207    =   95*29 

2.  "  "         8-868      85-47     —      5947    487    =    99-81 
8.        "  "  28-52    1-88    70*02    048    =100-86 

Axial3's{8  2  oorresponds  to  AgBlTTef.  and  8  to  BigTetS,  or  Bi»Tei,  excluding  AgiS. 
Pyr.,  etc — Like  tetradymite. 

Obi. — From  Deutsch-Pilsen,  in  Hungary.    First  reported  as  an  ore  of  silver  and  molyb- 
denum.   Named  after  Mining  Commissioner  Wehrle,  of  Hungary. 


3.  Molybdenite  Group. 

34.  XOXiTBDBNITE.  Not  Molybdiena  [  =  product  fr.  partial  reduct.  and  ozid  of 
Galena]  IHo9eor„  Plin.,  Agric.  Biyertz,  Molybaenapt.  [rest  graphite]  Wall,,  181,  1747,  Linn,, 
1741).  1768.  Sulphur  ferro  et  stanno  saturatum  (fr.  Bastnaes,  etc.).  Wasserbley  pt.,  Molybdena 
pt.,  Vroml.,  189,  1758.  Scheele  Opuscula,  1,  1778.  Molybdsena  (with  discov.  of  metal)  JSelm, 
Ak.  H.  Stockh.,  1782,  1788-1798.  Wasserblei  Wem.  Molvbdftnglanz  (?0rfi».  Molybdena  JTtrv., 
Min..  1796  (calls  the  metal  Molybdenite).  Sulphuret  of  Molybdena.  Molybdenite  Bronffn.,  2, 
82, 1807,  citing  Eirwan  as  authority. 

Hexagonal  (?).  Crystals  hexagonal  in  form,  tabular,  or  short  prisms  slightly 
tai)ering,  ex  =  75  Renfrew,  resembling  some  mica.  Prismatic  planes  horizontally 
striated;  on  the  base  sometimes  striae  normal  to  the  edges.  Commonly  foliated, 
massive  or  in  scales;  also  fine  granular. 

Cleavage:  basal  eminent.  Laminae  very  flexible,  but  not  elastic.  Sectile. 
H.  =  1-1-5.  G.  =  4  •7-4-8;  4-708  Biellese,  Cossa.  Luster  metallic.  Color 
pure  lead-grav;  a  bluish  gray  trace  on  paper,  c  \  porcelain  slightly  greenish. 
Opaque.    Feel  greasy. 

Comp. — Molybdenum  disulphide,  MoS,=Sulphur  40*0,  molybdenum  60-0=100. 

Pyr.,  etc.— In  the  open  tube  sulphurous  fumes  and  a  pale  yellow  crystalline  sublimate  of 
moljbdcDum  trioxide  (MoOs).  B.B.  in  the  forceps  infusible,  imparts  a  yellowish-green  color 
to  the  flame;  on  charcoal  the  pulverized  mineral  eives  in  O.F.  a  strong  odor  of  sulphur,  and 
coats  the  coal  with  crystals  of  moljrbdic  oxide,  which  appear  vellow  while  hot,  and  white  on 
coolinj^;  near  the  assay  the  coating  is  copper>red,  and  if  the  white  coating  be  touched  with  an 
intermittent  R.F.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  acid,  leaving 
a  white  or  grayish  residue  (molybdic  oxide). 

Oba. — Generally  occurs  embedded  in,  or  disseminated  through,  granite,  gneiss,  zircon- 
syenite,  granular  limestone,  and  other  crystalline  rocks.  At  Numedal  in  Sweden,  Arendal, 
Belba,  and  Tellemarken  in  Norway,  Nerchinsk  in  Eastern  Siberia,  and  Auerbacli  in  Saxony,  it 
has  been  observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  Ehrenfriedersdorf  in 
Saxony;  Schlackenwald  and  Zmnwald  in  Bohemia;  Rathausberg  in  Austria;  near  Miask, 
Urala;  Bastnaes,  etc..  Sweden;  in  Finland;  Laurvik  in  Norway;  Ohessy  in  France;  in  Piedmont, 
Italy,  at  Traversella  and  Biellese;  Peru;  Brazil;  Calbeck  Fell,  Carrock  Fells,  and  near  the 
source  of  the  Caldew  in  Cumberland,  associated  with  scheelite  and  apatite;  several  of  the 
Cornish  mines;  in  Scotland  at  East  Tulloch;  at  Mount  Cory  by  on  Loch  Creran,  etc. 

In  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  large  crystallizations;  also  at  Brunswick, 
Bowdoinham,  and  Sanford,  but  less  interesting.  In  Conn.,  at  Haddam  and  the  ad  join  ins  towns 
on  the  Connecticut  river,  in  gneiss  in  crystals  and  large  plates;  also  at  Saybrook.  In  J^rmont, 
at  Newport,  with  crystals  of  white  apatite.  In  N,  Hampshire,  at  Westmoreland,  four  miles 
south  of  the  north  village  meeting-house,  in  a  vein  of  mica  slate,  abundant;  at  Llandaff  in 
resular  tabular  crystals;  at  Franconm.  In  Mom,,  at  Shutesburv,  east  of  Locke's  poud;  at  Brim- 
field,  with  iolite.  In  N.  York,  two  miles  southeast  of  Warwick,  in  inegular  plates  associated 
with  rutile,  zircon,  and  pyrite.  In  Penn.,  in  Chester,  on  Chester  Creek,  near  Reading;  near 
Concord,  Cabaniis  Co.,  N.  C.  with  pyrite  in  quartz.  In  (Jal^ornia,  at  Excelsior  gold  mine,  in 
Excelsior  district  and  elsewhere.  In  Canada,  at  Balsam  Lake,  Terrace  Cove.  Lake  Superior; 
north  of  Balsam  Lake,  on  a  small  island  in  Big  Turtle  Lake,  with  scapolite,  pyroxene,  etc.,  in  a 
vein  of  quartz  intersecting  crystalline  limestone;  at  St.  Jerdme,  Quebec;  at  Seabeach  Bay,  near 
Black  River,  N.  W.  of  L.  Superior  (48°  46'  N.,  87"  17'  W.).  In  large  crystals  (1  to  2  inches 
across)  in  Renfrew  county,  Ontario,  also  in  Aldfield  township.  Pontiac  Co.,  Quebec. 

Named  from  uoXvfildo^  lead;  the  name,  first  given  to  some  substances  containing  lead, 
later  included  graphite  and  molybdenite,  and  even  some  compounds  of  antimony.  The  distinc' 
tioQ  between  graphite  and  molybdenite  was  established  by  ScLcele  in  1778-79. 
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Artii—Obtained  crystallized  by  Schulten  by  melting  together  potanium  carbonate,  aolphnr 
and  molybdic  oxide  in  a  platinum  crucible,  G.  =  6*06,  G.  FOr.  F6rh..  11,  401, 1889. 


IL  Sulphidesi  Selenidesy  Tellurides,  AnenideSi  Antimonidei  of  the 

Metals. 

A.  Basic  Division. 

B.  Honosulphides. 

1.  Galena  Group.    Isometric^  holohedral. 

2.  Chalcocite  Group.    Orthorhombic. 

3.  Sphalerite  Group.    Isometric,  tetrahedraL 

4.  Cinnabar— Wurtzlte—Millerlte  Group.    Hexagonal  and  rhombohedraL 

C.  Intermediate  Division. 

Embraces  Polydymite  Ni^S^  ?,  Melonite  Te,S^  etc. ;  also  Bornite  3Gn,8.Fe,8^ 
Linnaeite  CoS.Co,S„  Chalcopyrite  Cu,S.Fe,8„  etc. 

D.  Disulphides,  Diarsenides,  etc. 

1«  Pyrite  Group.    Isometric,  pyritohedraL 

2.  Marcasite  Group.    Orthorhombic. 

3.  Sylvanite  Group. 


n.  Snlphidei I  Selenldei ,  Telluridei ,  eto.,  of  the  Bletala. 

A.  Basic  Division.  Dyscrasite  Group. 

85.  Dywrasite  Ag.Sb,    Ag,Sb,  etc.        0-5775  : 1  *:  0-6718 
Arsenargentite,  Hnntilite       Ag^As? 

36.  Eonfordite  Cu.Sb 

37.  Domeykite  Gn,AB 

38.  Algodonite  Gu.As 

39.  Whitneyite  Gu^As 

40.  Chilenite  Ag.Bi? 

6 

41.  Stfttate  Ag^Te?        Hexagonal?  1-2530 

36.  DTSORASim.  Argentum  natiTuin  antlmonio  adunatum  Bergm.,  Sclagr.,  169.  1788. 
Spiesglanz-Silber  Selb,  Lemjpe  Mag.,  3,  5,  1786.  Silberspiessglanz,  Spiesglas-Silber,  Antimon* 
Silber  Germ,  Antimonial  Silver.  Argent  Antimonial  Fr,  Diflcraae  Beud.^  2,  618, 1882.  I>i» 
crasit  Frobelt,  Prodr.  6t6chiolith.  1887. 

Orthorhombic.    Axes  &:i  :  d==  0*5775  : 1  :  O'S*^^  8  Hausmann*. 
100  A  110  =  30°  OY,  001  A  101  =  49°  19',  001  A  Oil  =  33°  53|*. 


Fcnni': 
a  (100,  *-i) 
b  (010,  i-f) 

e  (001,  0) 
m  (110,  I) 
n  (120,  i-H) 

q  (130,  f-8)               e  (Oil,  1-Q 
r  (160.  U)              p  (021.  2-«) 
d  (101,  l-«)               f  (112,  i) 

y(ni.  1) 

<(188,  1-S) 

mm'"  =  60"  r 
nn'     =  81'*  46' 
g^      =  59'  69' 
rr'      =  88"  12' 

deP  = 

ee'   = 

PP'  = 
ec    = 

98"  38'               ep   =    68-20' 

67"  4r                e$    =    37' 48' 

106"  41'                Cf'    =    67"44i' 

88"  68'                1^  -  *88"  0' 

M'     =    35"  41' 
«"'   =:    82"28' 
yy"'  =  •4r  18' 

V'"  =  64"  r 

DT8CRASITB  OR0UP—DY8CRA8ITE,  43 

Twins:    tw.   pL   tn,   prodncing  stellate  fonns,  pseudo-hexagonal.     Planes  c 
striated  |  b.     Also  massive,  granular  fine,  or  coarse  and  foliated.  ^^ 

Cleavage:  c^  e  distinct,  m  imperfect.  Fracture  uneven. 
Sectile.  H.  =  3-5-4.  G.  =  9-44-9-85.  Luster  metallic.  Color 
and  streak  silver-white,  inclining  to  tin- white;  somtimes  tar- 
nished yellow  or  blackish.     Opaque. 

Comp. — A  silver  antimonide,  including  Ag,Sb  =  Antimony 

27-1,  silver  72-9  =  100,  and  Ag.Sb  =  Antimony  15-7,  silver 

84*3  =  100,  and  perhaps  other  compounds. 

ne  conforming  also  to 
d  2  a«n-ee  with  AsiSb. 

Andreasberg  ?,  Mli. 


137,  877,  1869. 


Bb  Ag 


1.  Andreasberg       erya.    G.  =  9-78-9-77       [27*56]       f  7244  =  100 

2.  Wolfach  ertfst.    O.  =9'611  f  2720  71*52  =  98-72 
a         <*            fine  gran.    G.  =  10027            15*81  88*85  =  99*66 

Another  fragment  of  the  crystal  analyzed  by  Rammelsberg  (1)  gave  (I)  Ag  =  74*79,  with 
G.  =  9*851.  A  coarae  granular  form  from  Wolfach  gave  Petersen  Sb  28  06,  Ag  76*65,  As  Ir. 
=  99*71,  with  G.  ==  9*9^.  Petersen  calls  the  compound  AgsSb,  siHrio-iriargentite,  and  AgcSb, 
9tibia-hsxarffentiU, 

Because  of  the  similarity  of  form  with  chalcocite,  etc.,  it  has  been  urged  that  the  true  com- 
position is  AgsSb,  and  that  the  variation  is  due  to  mechanical  admixture,  cf.  Kenngott*.  Groth'. 
The  analoicy,  however,  of  the  copper  arsenides  and  still  more  of  artificial  compounds  ^Cooke*) 
of  zinc  and  antimonv  (Zn.Sb),  which  latter  are  near  dyscrasite  in  form,  speak  afainst  this. 

Domeyko  mentions  silver  ores  with  only  4  to  6  p.  c.  antimony.  A  silver-white  mineral  from 
ChaSarcillo  conforming  approximately  to  the  formula  Ag4(8b,As)i  has  been  called  ehallareUUte, 
(6th£d.,  p.  86,  1868.) 

Pvr.,  etc — B.B.  on  charcoal  fuses  to  a  globule,  coating  the  coal  with  white  antimony 
trioxide  and  finally  giving  a  globule  of  almost  pure  silver.  Soluble  in  nitric  acid,  leaving  anti- 
mony trioxide. 

Oba. — Occurs  in  the  Wenzelgane  near  Wolfach,  Baden,  where  it  is  the  chief  silver  ore  (cf. 
Sandb.,  1.  c);  it  is  crystalline,  and  In  part  fine  granular,  in  part  coarsely  foliated;  the  latter 
forming  masses  in  concentric  layers,  varying  in  structure  and  somewhat  in  composition;  also  at 
Witticben  in  Suabia,  and  at  Andreasberg  iu  the  Harz,  commonly  associated  with  other  ores  of 
silver,  native  arsenic,  galena,  etc.;  also  at  Allemont,  Is^re  in  France,  Casallu  in  Spain,  and  in 
Bolivia,  S.  A.  Named  from  SvatCfjaaiSy  a  bad  alloy,  Chaiui/reUliU,  from  Chufiarcillo,  is  a 
aiWer- white  ore  for  which  Domeyko  gives  Agt(A8,8b)» ;  5th  Ed.,  p.  86. 

Alt. — Occurs  at  Wolfach.  altered  to  pyrargyrite  and  native  silver,  cf.  Sandberger,  1.  c. 

ReCi — *  Handb.  Mln.,  p.  57.  1847.  &indberger  adds  a  pyramid  probably  8^.  Unt.  Erzg., 
a,  298, 1882.  *  Ber.  Ak.  Wien,  9,  548,  1852.  '  Tab.  Ueb.  20,  1882.  *  Am.  J.  Sc.,  18,  229, 
1854;  flO,  222,  1855:  cf.  Rg.,  1.  c.  p.  628. 

Absekical  Silver.  AnenikmXber,  from  Andreasberg,  analyzed  by  Elaproth  (Beitr.,  1* 
183, 1795),  and  DuMenil  (Schweig.  J.,  34,  857, 1822).  is  regarded  by  Rammelsberg  as  a  mixture 
perhaps  of  arsenopyrite.  arsenical  iron,  and  dyscrasite  (Pogg.,  77,  262.  1849,  and  Mln.  Ch.,  27, 
1875).    Called  pyriolamprite  by  Adam,  Tabl.  Min.,  89,  1869. 

MACFARLANrrE,  Hunthjtb,  Animikitb.  The  ores  from  Silver  Islet,  Lake  Superior,  appar- 
ently contain  a  silver  arsenide  {hurUilite)  and  perhaps  also  a  silver  antimonide  ianimikiU),  the 
latter  related  to  or  identical  with  dyscrasite.  The  name  maefarlanite  was  given  by  Sibley  to  the 
complex  ore  consisting  of  a  reddish-brown  sectile  metallic  mineral  mixed  with  silver  and  other 
species;  this  has  been  investigated  by  T.  Macfarlane  (Can.  Nat.,  Feb.  1,  1870:  Trans.  Am.  Inst. 
Mng.  Eng.,  8,  286,  1880).  The  name  huntilitc,  after  Dr.  T.  Sterry  Hunt,  was  given  by  Wurtz 
(Eng.  Mni;.  J..  27,  55,  1879)  to  the  supposed  silver  arsenide,  stated  to  be  dark  gray  to  black  and 
massive,  G.  =  7*47;  also  slate-color  and  cleavable.  Semi- malleable.  G.  =  6*27.  The  analyses 
were  made  on  too  impure  material  to  allow  of  any  decision  as  to  the  composition.  AgsAs 
(=  As  18-8,  Ag  81*2  =  100)  is  sugested.  Compare  Koeuig,  Proc.  Acad.  Philad..  276,  1877. 
AnimikUe,  Wurtz,  1.  c.  p.  124,  occurs  on  huntilite.  Structure  fine  granular.  Somewhat  sectile. 
O.  =  9*45.  Color  white  to  grayish  white.  The  formula  AgaSb  is  proposed,  but  very  doubtful. 
Named  from  animike,  thunder,  whence  Thunder  Bay.  For  analyses,  etc.,  see  further  Min.  5th 
Ed.,  App.  in,  71,  1882. 

Arsbnargbntitb  J.  B.  Hannay,  Min.  Mag.,  1,  149. 1877.  Stated  on  the  basis  of  a  partial 
examination  of  a  single  specimen  of  doubtful  source  (Freiberg  ?)  to  be  AgtAs.  occurring  in 
^rtborhombic  acicular  crystals  in  native  arsenic.  G.  =8*825.  Analysis:  As  [18*48],  Ag  81*87 
-» 100.    Needs  confirmation. 
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36.  HOR8FORDXTB.    A.  Laist  and  T.  H.  Norton,  Am.  Ch.  J.,  10,  60»  188& 

Only  known  massive. 

Brittle.  Fracture  uneven.  H.  =  4-5.  G.  =  8 '812.  Luster  metallic;  brill- 
iant, but  tarnishing  easily.     Color  silver-white.     Opaque. 

Comp. — A  copper  antimonide,  probably  Cu,Sb  =  Antimony  24*0,  copper  76  "0 
=  100. 

AnaL— Laist  and  Norton: 

f  Sb 26-86  Ou  78-87  =  10028 

Pyr. — B.B.  fusibility  1*5.    Reacts  for  antimony  and  copper. 

Obs.— Occtirs  as  a  large  deposit  in  Asia  Minor  not  far  from  Mytilene. 

Named  for  E.  N.  Horsford.  formerly  Rumford  Professor  of  Chemistry  in  Harvard  University. 

ArtiL— On  octahedral  crystals  containing  CUiBb,  see  Brand.  Zs.  Er.,  17,  264^  1889. 

37.  DOMBTKTTB.  Arsenikkupfer  (fr.  Copiapo)  2Xnken.  Ponrg.,  41,  650,  1887.  Arseniure 
de  cuivre  Domeyko,  Ann.  Mines,  3,  8.  1848;  Cobre  Blanco  id.,  Miu..  1^,  1845.  Weisskupfer 
Hautm.  Cuivre  arsenical  Fr,  Arsenical  Copper.  Domeykite  Haid.,  Handb.,  562,  1845.  Con- 
durrite  W,  PhUlipt,  Phil.  Mag.,  2,  286.  1827. 

Reniform  and  botryoidal;  also  massive  and  disseminated. 

Fracture  uneven.  H.  =  3-3*5.  G.  =  7"2-7'75.  Luster  metallic,  but  dull  on 
exposure.  Color  tin-white  to  steel-gray,  with  a  yellowish  to  pinclibeck-brown,  and 
afterward  an  iridescent  tarnish. 

€omp. — A  copper  arsenide^  Cu.As  =  Arsenic  28*3,  copper  717  =  100. 

AnaL— 1,  Domeyko,  after  deducting  2'55  gangue,  Ann.  Mines,  3,  0,  1848.  2.  8.  Field,  J. 
Ch.  Soc,  10.  289.  18.>7.  4,  Frenzel,  Jb.  Min.,  26.  1878.  6.  Forbes,  Q.  J.  G.  Soc.  17,  44.  1861. 
6,  Genth.  Am.  J.  Sc,  33, 198,  1862.    7,  8,  Frenzel,  1.  c.    9,  Winkler,  Jb.  Miu.,  2,  255,  1882. 

As       Cu 

1.  Coquimbo  (Calabozo),  Chili  28*86    7164=100 

2.  *  *•  28-26    71-48  =99  74 
8.  Copiapo                            "                           28-44    71 -56  =  100 

4.  *'        (S.  Antonio)      *'    O.  =6*70       25*89    70*16  Fe,Mn 850.  80*49, insol. 0*45  =  100-49 

5.  Corocoro,  Bolivia  28*41    71*18  Ag  0*46  =  100 

6.  L.  Superior.  Portage  Lake   G.  =  7*75       29*25    70*68  =  99  98 

7.  ••  G.  =7-207     28-29    72  02=100*81 

8.  Cigazuala,  Mexico  O.  =  7*547     2710    72*99  =  100*09 

9.  Zwickau  H.  =  5.    G.  =  6*84      26*46    65  08  Fe  0*64,  Ni  0*44.  O  2*49,  gangne  8  84 

=  9894 

Pyr.,  etc.— In  the  open  tube  fuses  and  gives  a  white  crvstalline  sublimate  of  arsenic  triozide. 
B.B.  on  charcoal  arsenical  fumes  and  a  malleable  metallic  globule,  which,  on  treatment  with 
soda,  gives  a  globule  of  pure  copper.  Not  dissolved  in  hydrochloric  acid,  but  soluble  in  nitric 
acid. 

Obs.— From  the  Chilian  mines  of  Algodones  in  Coquimbo,  in  Illapel,  San  Antonio  in 
Copiapo.  etc.    Also  from  Zwickau,  in  Saxony,  in  porphyry. 

In  N.  America,  found  on  the  Sheldon  location,  Portage  Lake;  and  mixed  with  niccolite  at 
Michipicoten  Island,  in  L.  Superior. 

Domeykite  is  named  for  the  Chilian  mineralogist,  Ignacio  Domeyko. 

Cdndurrite  is  a  mixture,  the  result  of  alteration  (of  tennantite?,  Rg.).  It  is  black  and  soft, 
soiling  the  fingers.  It  has  been  investigated  by  Rammelsberg  (Pogg.,  71,  805,  1847)  and  Wink- 
ler (B.  H.  Ztg..  18,  888,  1859).  also  earlier  by  Faraday,  Blyth  and  Kobell.  Cf.  5th  £d..  p.  87. 
From  the  Condurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Cambrae,  near  Redruth. 
Cornwall. 

Orilbyite  D.  WakUe,  Proc.  Asiat.  Soc.  Bengal,  p.  279.  September,  1870. 

Massive.  H.  =  5*5.  G.  =  7*843-7  428.  Color  steel-gray  on  fresh  fracture  with  purplish 
tint.  Luster  metallic  Streak  dark  gray.  Analysis,  D.  Waldie:  As  88  45,  8b  0*54,  Cu  1218, 
Fe  4313.  X  619.  Insol.  0*12  =  9955.  X  =  oxidized  matters  soluble  in  dilute  hydrochloric  acid 
=  Cu0  131.  Fe0  1*97.  PbO  1*89.  As,0,  1*12  =  619  Soluble  in  nitric  acid.  From  Burma, 
but  exact  locality  not  known.  Named  after  Mr.  O'Riley,  Deputy  Commissioner  of  Martaban, 
Burma. 

The  analysis  corresponds  approximately,  as  shown  by  Mallet  (Min.  Indhi,  14,  1887),  to 
(Cus,Fe)t  (As.'Sb),.  which  if  confirmed  makes  the  mineral  allied  to  domeykite. 
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38.  Ai:.CK>DONITB.    F,  Field,  J.  Ch.  Soc.,  10,  289.  1857. 

In  incrustations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

Fracture  subconchoidal,  affording  a  granular  surface.  H.  =  4.  ti.  =-  7*62, 
Chili,  Genth.  Luster  metallic  and  bright,  but  becoming  dull  on  exposure.  Color 
steel-gray  to  silver-white,  the  latter  on  a  polished  surface.     Opaque. 

Comp. — Cu.As  =  Arsenic  16'5,  Copper  83'5  =  100. 
.—1.  F.  Field,  1.  c.    2-4.  Genth,  Am.  J.  So.,  33, 192,  1862. 


As 

Cu 

Ag 

1.  Chili 

2.  "       G.  =  7-608 
8.  L.  Superior 

4.           " 

1  16-28 

1  16-95 

15-30 

16-72 

88  80 
82-42 
84-22 
82-85 

0-31 

ir. 

0-82 

0-30 

=  99-84 
=  99  87 
=  99  84 
=  99  87 

Id  aDalysis  8.  a  little  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage 
of  copper  (Geiith). 

Pyr. — The  same  as  with  domevkite,  but  less  fusible. 

Obs.— In  Chili,  at  the  silver  mine  of  Algodones,  near  Coquimbo,  In  the  Cerro  de  los  Seguas, 
Department  of  Rancagua;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported 
mass  of  mixed  whitneyite  and  algodonite,  weighing  95-100  lbs.,  was  found  on  St.  Louis  R. 
The  color  is  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyite. 

39.  WHITNXITITB.  Qenik,  Am.  J.  Sc.,  27. 400, 1859,  33, 191, 1862.  Darwinite/).  Fcrbm, 
Phil.  Mag.,  20,  428,  i860. 

Massive.     Crystalline;  very  fine  granular. 

Malleable.  H.  =  3*5.  G.  =  8'4-8"6.  Luster  dull  and  sub-metalUc  on  surface 
of  fresh  fracture,  but  strong  metallic  where  scratched  or  rubbed,  soon  tarnishing. 
Color  pale  reddish  to  grayish  white,  pale  reddish  white  on  a  rubbed  surface;  becom- 
ing yellowish  bronze,  brown,  and  brownish  black  on  exposure.  Sometimes  iridescent. 
Opaque. 

Comp.— Cu,As  =  Arsenic  11*6,  copper  88'4  =:  100. 

AnaL— 1-3,  F.  A.  Genth,  1.  c.    4,  Id.,  Am. « .  K     46,  806, 1868.    6,  D.  Forbes,  L  o. 

As 

1.  Michigan  G.  =  8  408   |    1161 

3.  "  12-28 
8.         "         G.  =8-47          12-28 

4.  Sonora  11*46 

5.  Chili         G.  =8-64     J   1158 

Pyr. — Less  fusible  than  alc^odonite;  otherwise  as  in  domeykite. 

Ohs.— In  Houghton  Co.,  Michigan,  coated  with  red  copper.  A  loose  mass,  weighing  about 
15  lbs  ,  luid  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  ro.  from  Han- 
cock viUage  Portage  L^ke;  also  found  in  place  on  the  Sheldon  location,  near  Houghton,  Mich.; 
rtated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  vein  4  inches  wide; 
also  Ht  the  Minnesota  mine:  also  in  Sonora  (Genth),  near  La  Laguna.  a  ranch  on  the  road  to 
LibtTiad,  Gulf  of  California.  86  m.  fr.  Saric;  reported  also  from  the  Lane  and  Fuller  mine, 
Austin  Nevada  Darwinite  (anal.  6)  is  stated  to  occur  near  Polrero  Grande,  sou-hetist  of 
Copift|x»,  Chili. 

Named  after  Prof.  J.  D.  Whitney  of  Cambridge.  Maas.,  formerly  State  Geologist  of  Call- 
foniia. 

A  mineral  related  to  whitneyite,  from  Fortuna  di  Paposa.  Chili,  gave  Bertram^  7*5  p.  c.  As, 
Ann.  Mines.  1,  418,  1872. 

40.  OHILBNITZI.  Aleacion  de  plata  con  bismuto  Domeyko,  Min.,  187,  1845.  Plata  bit* 
mutal  Id.  ib    185.  1860.    Chilenite  Dana,  Min..  1868.  86. 

Amorphous;  granular. 

Soft.     Silver- white,  but  tarnishing  easily  to  yellowish. 

C»mp.— Contains  bismuth  and  silver,  perhaps  Ag.Bi  =  Bismuth  18  8,  silver  86*2.  Domeyko 
obuined:  Bi  101,  Ag  60  1.  Cu  6"8,  As  2  8,  gangue  190,  corresponding  to  Bi  144.  silver  85-6. 
Alio  (Ann.  Mines.  6.  456.  1864)  Bi  15'8.  Ag  84-7.  For  the  last  the  materUl  was  separated  from 
a  mass  couViining  8  to  10  p.  c.  of  it  diasemmated  in  small  points. 

Obt.--Frora  the  mine  of  San  Antonio,  Potrero  Grande,  in  Copiapo. 

For  tP4  bismuth  silver  of  Schapbach,  see  p.  122. 


Cu 

Ag  &  insol. 

» 

8813 

0-40 

=  10014 

87-48 

0  04 

=    9980 

87  87 

008 

=:    9968 

88*54 

tr. 

=  100 

8814 

028 

=  100 
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41.  Stiitzite.    Tellureilbcrblende  Sehrairf,  Zs.  Er.,  2.  241  1878. 

Hexagonal,  or  pseudo-bezagooal.    If  hexagonal,  axis  h  =  1*2580;  0001  A  1011  =  55"  21'. 

Foxma:   e  (0001.  0);   a  (1120,  ^2),    m  (1010,  /),   A  (2l80,  H)*    <  (^1^>  ^f)*   ^  (10i4,  i), 

/(10i2,i),    ^  (lOil,  1),    s  (8082,  f);   m  (1126,  i-2),    f  (1124,  ^-2),    y  (ll52,  1-2),  a;  (llSl,  2-2); 

•'  (21S2,  H).    o  (8142,  2-1).     Angles:   <sr  =  85**  68',    C8  =  65°  16 ,    <»  =  82°  4',    <^  =  51*  24i', 

M  =  68°  15'. 

Schrauf  prefers  a  monoclinic  parameter,  yIz,  d  :  S  :  ^  r=  1*78205  : 1 :  1*25820,  /S  =  89°  88'. 
A  similarity  in  form  to  dyscrasite  (as  also  to  chalcocite)  is  apparent,  and  it  may  be  ortborbombic 
and  pseudo-bexagonai  life  tbem. 

Crystals  bigbly  modified.    Faces  mostly  brilliant;  m  horizontally  striated. 

Fracture  uneven  to  subconcboidal.  Luster  metallic.  Color  lead-gray,  witb  reddisb  tinge. 
Streak  blackisb  lead-gray. 

Oomp.— A  silver  telluride,  perhaps  Ag^Te  =  Tellurium  22*5,  silver  77*5  =  100.  The  silver 
percentage  determined  approximately  with  the  blowpipe  in  two  trials  72  p.  c.  and  77  p.  c. 

Pirr.— Easily  fusible  to  a  dark  bead,  from  which  a  silver  globule  is  obtained  by  reduction 
with  soda;  yields  tellurium  dioxide  in  the  open  tube. 

Obs.— Identified  on  a  single  specimen  m  the  collection  of  the  Vienna  University;  locality 

Srobably  'Sagy&g,  Transylvania.    Associated  with  gold  and  hessite  on  quartz.    Named  after 
tQtz.  who,  in  1808,  described  a  tellurium  mineral  from  Nagy6g,  which  is  regarded  by  Schrauf 
as  probably  identical  with  this. 


B.  Honosulphides,  Selenides,  TellurideSi  etc. 

1.  Galena  Group.    BS.    Isometric^  holohedraL 
MonosnlpliideB,  etc.,  of  silver,  copper,  lead  and  mercury. 


42. 

Argentite 

Ag.S 

Jalpaite 

(Ag,Cu),S 

43. 

Hessite 

Ag,Te 

44. 

Petzite 

(Ag,Au).Te 

46. 

Galena 

PbS 

Cuproplnmbite, 

Aliaonite    (Pb,Cu.)S,  (CnpPb)S 

46. 

Altaite 

PbTe 

47. 

Claosthalite 

PbSe 

48. 

Hanmannite 

(Ag„Pb)Se 

49. 

Berzelianite 

Cu,Se 

60. 

Lehrbachite 

(Pb,Hg.)Se 

61. 

Encairite 

Cu,Se.Ag,Se 

62. 

Zorgite 

(Pb,Cn„Ag,)Se? 

63. 

Crookesite 

(Cu,Tl,Ag),Se 

Massiye 


Massive 
<t 

a 
i€ 
a 

42.  AROBNTITI].  Argentum  rude  plumbei  colons  et  Oalenie  simile,  cultro  difBnditur, 
dentibus  compressum  dilatatur,  Agrie.,  488,  1529;  Oerrn.  Qlaserz,  Agrie.,  Interpr.,  468,  1546; 
Uenckel,  Miu..  1784  (proving  it  a  sulphur  compouud).  Silfverglas,  Minera  argenti  vitrea, 
Argentum  sulphure  niiuenilisatum  WalL,  806,  1746;  Sa^e,  Ann.  Ch.,  2,  250,  1776  (with  earliest 
anal.).  Glanzerz,  Silberglus,  Silberglanz,  Schwefelsilber,  Weichgewftchs,  Oenn.  Vitreous 
Silver,  SulphuFet  of  Silver,  Silver  Glance.  Argent  sulfuri  Fr.  Argyrose  Beitd.,  Tr.,  2,  892, 
1832.  Argenlit  Haid.,  Handb..  565,  1845.  Argyrit  Oloek.,  Syn.,  23,  1847.  Argirose  Ital. 
Plata  sulfurea  Span,     Petlanque  nero  Span.,  8,  A. 

Isometric.    Observed  planes  ' : 

a(100,  f-t)  /(810,  t.3)«  p(221.  2)  «(822.  H) 

(f(110.  t)  c(210.  i'2)  m(811,  3-3)  a?  (433.  H)' 

o  (111.  1)  ff  (320.  t-l)  n  (211,  22)  a  (533,  |-t) 

Penetration-twins:  tw.  plane  o.  Forms  a,  d,  o  most  common;  crystals  often 
distorted,  frequently  grouped  in  parallel  position  making  reticulated,  arborescent 
forms;  also  filiform.     Massive,  embedded  or  as  a  coating. 
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Cleavage:  a,d  in  traces.  Fracture  small  subconchoidal.  Perfectly  sectile. 
H.  =  2-2-5.  G.  =7-20-7-36;  7-296  Freiberg,  Dbr.  Luster  metallic.  Color  and 
streak  blackish  lead-gray;  streak  shining.     Opaque. 

Comp.— Silver  sulphide,  Ag,S  =  Sulphur  12-9,  silver  87*1  =  100. 

Pyr.,  etc — In  the  open  tube  gives  off  sulphurous  fumes.  B.B.  on  charcoal  fuses  with  intu- 
meaoenoe  in  O.  F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 

Obs.^ — Found  at  Freiberg,  Annabere,  Joachimsthal  oi  the  Erzgebirge;  at  Schemnitz  and 
Kremnitz  in  Hungary;  in  Norway  near  Kougsberg;  in  the  Altai  at  the  Zmeiuogorsk  mine;  in 
the  Urals  at  the  Blagudatsk  mine;  in  Comwafl;  in  Bolivia;  Peru;  Chili;  Mexico  at  Guanajuato, 
Zacatecaa,  Catorce,  San  Pedro  del  Potosi,  etc. 

Occurs  in  Nevada,  at  the  Comstock  lode,  at  different  mines,  along  with  stephanite,  native 
gold,  etc.;  in  the  vein  at  Gold  Hill;  common  in  the  ores  of  Reese  river;  probably  the  chief  ore 
of  silver  in  the  Cortez  district;  in  the  Eearsarge  district,  Silver-Sprout  vein.  At  ihe  Silver  King 
mine,  in  Arizona.  At  mines  near  Port  Arthur  on  noiUi  shore  of  Lake  Superior.  Occurs  with 
native  silver  and  copper  in  northern  Michigan. 

Acanthite  (p.  58)  may  be  only  argentUe  in  distorted  crystals  with  orthorhombic  symmetry, 
Erenner. 

Alt.— Native  silver,  at  Joachimsthal.    Also  a  mixture  called  silver-black  (Silberschw&rze 

Ret— >  Cf.  Schrauf.  Ber.  Ak.  Wien,  63  (1).  165,  1871,  and  Atlas,  Taf.  xxUi.  •  Groth,  Min. 
Samml.,  Strassburg,  50,  1878. 

Jalpaitb  BreUhaupt,  B.  H.  Ztff.,  17,  85, 1858.— A  cupriferous  argentitefrom  Jalpa,  Mexico. 
Isometric    in    cleavage,  and    mafleable    like  ordinary  argentite;    color   blackish    lead-gray; 

0.  =  6-877-6-890.    Composition  according  to  T.  Richter  (I.e.):  8  14-86,  Ag  7151,  Cu  18*12, 
Fe  0-79  =:  1^*78.  affording  the  formula  SAgtS.Cu.S. 

Bertrand  obtained  for  a  brittle  mineral  from  Tres  Puntas,  Chili,  associated  with  argentite: 
8 14-02,  Ag  71-68,  Cu  13-06,  Fe  0  57  =  99*28;  Ann.  Mhies,  1,  418,  1872.    Cf.  stromeyerite. 

43.  BBSSTTB.  Tellursilber  G,  Bote,  Pogg.,  18,  64,  1890.  Savodinskite  Euot,  Min.,  1, 
187, 1841.    Telluric  Silver.    Hessit  Frobel,  Grundz.  Syst.  Eiyst.,  49, 1848.    Tellursilberghuui 

Isometric.    Observed  forms* : 

a  (100,  «);  d  (110, 1);  Q  (111,  1);  /(810,  i-8).  e  (210,  *.2)»;  p  (221,  2),  q  (881,  Kf;  m  (811,  8.8)». 
n  (211,  2.2)«,  f  (322.  f  |)«. 

Crystals  sometimes  highlv  modified,  and  often  much  distorted.  Also  massive, 
compact  or  fine-grained;  rarely  coarse  granular. 

Cleavage  indistinct  Fracture  even.  Somewhat  sectile.  H.  =  2 '5-3. 
G.  =  8*3 1-5 -45;  8*89.     Luster  metallic.    Color  between  lead-gray  and  steel-gray. 

Comp.— Silver  telluride,  Ag  Te  =  Tellurium  36-7,  silver  63-3  =  100.  Gold 
is  often  present,  replacing  part  oi  the  silver;  it  thus  graduates  toward  petzite. 

AnaL— 1,  Rose,  1.  c.  2,  Petz,  Pogg.,  67,  467,  1842.  8.  Becke,  Min.  Mitth..  3,  801,  1880. 
4.  5,  Genth,  Am.  J.  Sc,  46,  811,  1^.  6-8,  Id.,  Am.  Phil.  Soc,  14,  226,  1874.  9,  Raht 
(blowpipe),  quoted  by  Qenth,  ib.,  17,  115.  1877. 

Te      Ag      Au 

1.  Savodinski,  Altai  G.  =  8-41-^-66    }  86  98   62-87    —    Fe  0*87  =  99*67 

2.  Nagyag  O.  =  881-8  46      [87'76]  61*56    069  Fe  Pb,  S  <r.  =  100 
3w  Bot&,  Transylvania      G.  =  8-818  87*22   6069    1 -87  SiO,  0*40  =  99*68 

4.  StanisUus Mine,  Cal.  [89*641  55*60    822  Ni  164  =  100 

5.  "  ••        '«  44-45   46-84    8  28  Pb  1-65.  Ni  4*71  =  100*48 

6.  Bed  Cloud  Mine,  Col.  G.  =  8*178  87*86   59*91    0*22  Fe  1*86.  Pb  0*45,  Cu  017=99-96 

7.  "        "         '«        "     G.  =  8*789  }  87 17    59*75    8*88  Fe   0*18,    Cu   006,    SiO,   0 15 

=  100*64 
a    "       "         "        "     a  =  8*897  84-91    50*56  18*09  Fe    0*86.  'Cu    007.    Pb    0 17, 

Zn  015,  SiO,  0*70  =  10001 
9.  Kearsage  Mine,  Utah  uitdet.  58*79    0*10 

Pyr.— In  the  open  tube  a  faint  white  sublimate  of  tellurium  dioxide  which  B.B.  fuses  to 
colorless  globules.  On  charcoal  fuses  to  a  black  globule;  this  treated  in  R.F.  presents  on  cool- 
ing white  dendritic  points  of  silver  on  its  surface;  with  soda  gives  a  globule  of  silver. 

Obt. — Occurs  in  tbe  Savodinski  mine,  about  10  versts  from  the  rich  silver  mine  of  Zyrianov- 
skt  in  the  Altai,  in  Siberia,  in  a  talcose  rock,  with  pyrite,  black  sphalerite,  and  chalcopyrite. 
Specimeos  in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at 
^^Sy'^  io  Transylvania,  and  in  highly  modified  crystals  at  the  Jacob  and  Anna  mines,  Botes 
Mt.,  between  Zalathna  and  Verespatak:  also  at  Rezbanya,  Hungary.    In  Chili,  near  Arqueros, 


48  aULPHWBS,  SELENIDES,   TBLLUBWES,  ETC. 

Coquimbo.  A  silver  telluride  (hessite  or  petzfte)  has  been  DOted  at  the  Maria  minCp  Karangahak^ 
New  Zeuland. 

lu  the  U.  S.,  at  the  Stanislaus  mine.  Calaveras  Co.,  Cal.  Sparingly  at  the  Red  Cloud  mine, 
Boulder  county,  Colorado;  also  at  the  Eearsarge  mine,  Dry  Cation,  Utah. 

Named  after  G.  H  Hess  of  St.  Petersburg  (180^1850). 

Re£— >  Schrnuf,  Rezbanya.  Zs.  Er.,  2.  242,  1878;  aIso*Enr.,  Bot^.  Transylvania,  ibid.,  4, 
'i42,  1880.  '  Becke  (1.  c.)  concludes  from  irregularity  in  angles,  earlier  noted  by  Schrauf,  that 
tlie  crystals  are  tricUnic.  Eenngott  referred  crystals  to  the  orthorhombic  system,  Ber.  Ak. 
Wien,  9,  20,  1858;  Hqss  to  the  rhombohedral,  Pogg..  28,  407,  1888;  cf.  Schrauf,  1.  c. 

44.  PBTZTTB.    Tellursilber   Petz,    Pogg.    67,    470,    1842.      Tellurgoldsilber  Hauim. 
Handb.,  2,  51,  1847.    Petzit  Hcud.,  Handb.,  556,  1845. 

Massive;  fine  granular  to  compact. 

Fracture  subconchoidal.  Slightly  sectile  to  brittle.  H.  =  2"5-3.  6.=8'7-9'02. 
Luster  metallic.     Color  steel-  or  iron-gray  to  iron-black;  often  tarnishing. 

Comp. — A  telluride  of  silver  and  gold  (Ag,Au),Te,  if  Ag  :  Au  =  3:1  = 
Tellurium  32'5,  silver  42-0,  gold  25*5  =  100. 

Anal.— 1,  Petz.,  1.  c.    2,  8,  4,  Genth.  Am.  J.  Sc.,  46.  810,  1888.    5,  6,  Id.,  Am.  Phil.  Soc 
14,  226,  1874. 

Te       Ag      Au 

Nagyfig  G.  =  8-72-«-83      [34  98]  4676  1826  Fe,Pb.S  <r.  =  100 

Stanislaus  Mine.  Cal.  |  [82*28]  42  14  25*68  =  100 

Golden  Rule  Mine,  Cal.  82*68   41  86  25*60  =  10014 

[3416]  40  87  24*97  =  100 
Red  Cloud  Mine.  Col.      G.  =  901  33*49   40  78  24*60  Bi  0  41.  Pb  026.  Zn  005,  Fe0*78, 

SiO,  (»'62  =  100*44 
G.  =  9020  [32*97]  40*80  2469  Zn  021.  Pe  1*28.  SiO,  005 c  100 

Pyif.^^Like  hessite,  but  yields  a  globule  containing  both  gold  and  silver. 
Obs. — 0(!cur8  at  Nagy&g,  Transylvania.    In  the  U.  S.  at  the  Red  Cloud  mine,  Boulder  Co., 
Colorado;  at  the  Stanislaus  and  Golden  Rule  mines,  California. 
Named  after  W.  Petz. 
Groth  suggests  that  petzite  may  be  orthorhombic  and  hence  belong  to  the  chalcocite  group. 

46.  OALBNA,  or  Galbnitb.  Galena  Plin.,  33,  31  [not  Galena  or  Molybdoena  (=  litharge- 
like product  from  the  ore),  Plin.,  34,  47.  531.  Molybdoena  pt.,  Plumlmgo  pt..  Galena,  Pleiertz, 
Plei  Glanz  Agrie.,  1546.  Plumbago  pt..  Blyglauts,  Galena,  Plumbum  sulphure  et  argenio 
miueralisatuni,  Wall.,  292,  1747.  (>on9t.,  167,  168.  1758.  Galenit  wn  Khl,,  Min.,  201,  1858. 
Lead  fi;lance.    Lead  sulphide.    Bleiglanz  Germ.    Blyglans  8wed.     Gal6iie,  Plomb  sulfure  Fr. 

Plumbago,  Pleischweis  ?  ^^ric.,  Interpr..  467,  1546.  Bleischveif,  Plumbago.  Plumbum 
sulphure  et  arsenico  niineralisatum,  Wall.t  294,  1746.  Steinmannite  Zippe,  Verb.  Gcs.  Mus. 
BOhmen.,  1833,  39.  Targionite  Bechi,  Am.  J.  Sc,  14.  60.  1852.  Supersulphuretted  Leiid 
Johnston,  Rep.  Brit.  Assoc.  572,  1833;  Thonuon,  Min.,  1, 552. 1836;  Johnstonite  Oreo  dt  LeU$om, 
Min.,  448,  1858. 

Isometric.     Observed  forms* : 

adOO.  i-»)  u(554,  {)  c  (86  ll.  36-36)'  r  (15*2*2.  V-V)*    /^  (822,  H) 

d(110.  t)  r(774.  J)  C  (1611.  16-16)»  £  (Oil,  6-6)  « (433,  H)« 

0(111,1)  p(221.  2)  X  (15*11,  15.15)*  fi>(511.  5-5)? 

(5  (15-1  0,  |.15)»  q  (331,  3)  6(121-1.  12-12)  /i  (411,  4  4)"  ^  (821.  8-4) 

^(lO-l-O.  |.10)»  K(772.  i)«  ;t(lll  1.  ll-n)»  »»(311.  3-3)  ar(10-5-3.  J^-2)» 

/(310.  t8)  f)  (441.  4)  or  (101*1.  10-10)»  n  (211.  2-2)  y(5*n.  5  |)* 

A  (1010*9.  JjV  i2(40*401,  40)»      0(911,  9-9)*  $(533,  |-i)«  « (321.  3-|) 

Twins:  tw.  pi.  o,  both  contact-  and  penetration-twins,  sometimes  repeated;  twin 
crystals  often  tabular  1  o.  Also  tw.  pi.  p  (441)",  m  (Sll)*,  and  a  (331)**  as  seen  in 
polysynthetic  tw.  lamellae  often  giving  rise  to  striations  on  a  cleavage  surface;  in 
some  cases  these  are  secondary  and  due  to  pressure.'*  Commonly  in  cubes,  or 
cubo-octaliedrons,  less  often  habit  octahedml.  Also  in  skeleton  crystals,  reticu- 
lated, tabular.  Massive  cleavable,  coarse  or  fine  granular,  to  impalpable;  occasion* 
ally  fibrous  or  plumose. 

Cleavage:  cubic,  highly  perfect;  less  of  ten  octahedral.    Fracture  flat  snbcon- 
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ehoidal  or  even.  H.  =  2-5-2-75.  G.  =  7*4-7-6.  LnBter  metallic.  Color  and 
streak  pure  lead-gmy.  Omqae.  Thermo-electricalljr "  positiTe,  Sardinia, 
0.  =  7-428;  also  negative,  Pfibnim,  G.  =  7*575. 


4,  Ober'abT,  Scbrauf. 


Ownp.,  Tar.— Lead  Bnlphide,  PbS  =  Sulphur  13-4,  lead  86*6  =  100.  Containa 
ralver,  and  occasionally  seteniuin,  zinc,  cadmium,  antimony,  biamnth,  copper,  as 
Hnlphidee;  besides,  also,  Bometimes  native  silver  and  gold;  and  even  platinum  bai 
been  reported  as  occurring  in  a  galena  from  the  Dept.  of  Gharente,  France. 

Tar.— I.  Ordinary,  (a)  CryslalllEed,  (b)  Bomenliat  fibrouH  aud  plumose;  («} cleavable,  gran- 
nbr  coarte  or  IJue;  {d)  cry plocrystal line. 

The  variety  witb  oclabedml  cleavMge  is  rare;  Ihe  followlD); cHsea  bavc  been  noted:  LaDcaster 
Co..  Penn..  wltb  G.  =  7-63:  Habacb,  Saliburg.  G,  =  TW.  Bi.8,  =  1  B7;  Gkdev  Lcachanl. 
Mont  Blanc,  wiih  G,  =  7'67  aud  BI,S,  =  1  p.  c:  Nordmark.  Sweden,  Q.  =  7-509,  BI,Si  0  91. 
In  ibete  canes  the  usual  cubic  cleftVHge  la  ofatalued  readily  afler  bcHiiii)!  lo  :2D0' cir  S(>0°  (Ibeu 
G.  =  7475  Nordraarkt,  tf.  Cooku.  Torrey.  Am.  J.  8c.,  36,  136,  1863;  2eph,  Zs.  Kr.,  1,  156. 
1877;  Briiu.  Bull.  Soc.  Mio.,  4.  36ii.  1881;  H.  Sj.,  G.  FOr.  POrh.,  7.  VM.  ISM.  It  bas  been 
■uggvsieil  that  Ibe  peculiarity  uf  cJL-Hvage  may  be  rounetleil  witb  tlie  bistnutb  usunily  present. 

3,  Argentiferota.  All  );iileaa  la  more  or  lew  xrgeDtiFeTDUS,  and  no  exterunl  ciiiiracters  serve 
lo  diitingulsli  tbe  kiuds  ibiit  are  raucli  so  from  Ihiise  that  are  not.  Tbe  silver  is  detected  by 
cupellalio'i,  and  intiy  amount  from  a  few  tbousaiidtlis  or  oue  per  cent  lo  one  per  cent  or  more; 
wlicD  mltied  for  silver  U  ranks  as  a  titter  ore. 

S  C<i>i*J^lning  arsenic,  or  aiitimouy,  ot  a  compound  of  these  metals,  as  fn:|:..rllv.  Here 
beloi'g  tbe  following,  wliicli  appear  to  lie  merHy  impure  galena.  Bleiidivieif  from  Claiistbal 
wiiL  3-23  Zn.  0-34  Fe.  0-32  Sh  (Rg.);  targionile  from  Argentlera.  Tuac«U¥,  with  5-77  Sb,  1-77  Fe, 
I'll  Cu,  1-33  Zn,  0-7^  Ag  (Becbi);  and  ttei'nmunuife  from  Pribram,  with  both  arsenic  and  outt- 
mony.  SiiperiuipAareOeii  lotd  of  Johnston  and  otliei'S  (or  JohnglonUet  coDtailis  an  excess  of 
nilpbur  owing  to  a  decomposition  of  n  portion  of  the  mass,  setting  part  of  thu  sulphur  free. 

Pyr.—In  the  open  tulie  gives  Rulpburous  fumes.  B.B.  on  charcoal  fuses,  emits  stilpliuroui 
fumn.  coats  tbe  coal  yellow  near  the  assay  (PbO)  and  white  witb  a  bluLsb  border  at  a  distance 
(PbSOii,  and  yields  a  globule  of  metallic  lead.  Decomposed  by  strong  nitric  ucid  with  tbe 
•epBiation  of  some  sulphur  and  tbe  formtition  uf  lead  sulphate. 

Obs.— One  uf  tbe  most  widely  distributed  of  tbe  metallic  sulphides.  Occurs  In  beds  and 
veins,  both  in  crystnlllne  and  uncrystalline  rocks.  It  is  often  associated  with  pyrite,  marcaslte, 
lohalerile,  chalcopyrite,  nrsenopyrite,  etc..  in  a  gangue  of  quiirtz,  calcile,  baiite  or  fliior,  etc; 
aln  witli  ceruBsite.  anglesite.  mid  otber  salts  of  lead,  which  are  frequent  resu)  i  of  its  ilteratlott 
It  ia  alio  common  with  gold,  and  in  veins  of  silver  ores. 

At  Freiberg  in  Snzony  it  occupies  veins  in  gneiss;  in  Bpain,  lu  graoiu:*   uuwrn-  ■.■<•  «ui- 
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in  Cataloniftt  Grenada,  and  elsewhere:  at  Clausthal  and  Neudorf  in  the  Harz,  and  at  PHbram  In 
Bohemia,  it  forms  veins  in  clay  slate;  in  Styria  it  occurs  in  the  same  kind  of  rock  in  beds;  at 
Sala  in  Sweden  it  forms  veins  in  CTanular  limestone;  through  the  graywacke  of  Leadhills  and 
the  killas  of  Cornwall,  in  veins;  filling  cavities  in  the  Subcarboniferous  limestone  in  Derbyshire* 
Cumberland,  and  the  northern  districts  of  England:  also  in  Bleiberg,  and  the  neighboring  locali- 
ties of  Carinthia.  In  the  English  mines  it  is  associated  with  calcite,  pearl  spar,  fluorite,  barite, 
witherite,  calamine,  and  sphalerite.  Other  localities  are  Joachimsthai,  where  it  is  worked  prin- 
cipally for  the  silver;  in  France,  at  Poullaouen  and  Uuelgoet,  Brittany,  also  Villefort,  Lozdre*, 
in  Spain,  in  the  Linares  district;  in  Catalonia;  in  Sardinia;  in  Nerchinsk,  East  Siberia;  in 
Algeria;  near  Cape  of  Good  Hope;  in  Australia;  Chili;  Bolivia,  etc. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and 
Wisconsin.  The  ore  occurs  not  in  veins  but  filling  cavities  or  chambers  in  stratified  limestone, 
of  different  periods  of  the  Lower  Silurian,  especially  the  Trenton,  also  in  part  Subcarboniferous, 
It  is  associated  with  sphalerite,  smithsonite  {**  dry-lK>ne"  of  the  miners),  calcite,  pyrite,  and  often 
an  ore  of  copper  and  cobalt.  The  lead  of  Missouri  was  first  noticed  in  1700  and  1701,  and  redis- 
covered in  1730  by  Francis  Renault  and  M.  la  Motte;  the  mines  are  situated  in  the  counties  of 
Washington.  Jefferson,  and  Madison  and  others.  Good  crystals  are  obtained  at  Joplin,  Jasper  Co. 
The  upper  Mississippi  lead  region  embraces  62  townships  in  Wisconsin,  8  in  Iowa  and  10  in  Illinois 
(Owen).  The  productive  lead  district  is  bounded  on  the  west,  north,  and  east  by  the  Mississippi, 
Wisconsin,  and  Rock  rivers.  From  a  single  spot,  not  exceeding  fifty  yards  square,  1,500  tons 
of  ore  have  been  raised. 

In  lUinou,  at  Cave-in-Rock,  associated  with  fluorite.  In  New  York,  at  Rossie,  St.  Lawrence 
Co.,  in  veins  from  one  to  three  or  four  feet  in  width,  the  crystals  often  very  large,  with  calcite, 
and  chalcopyrite,  and  some  sphalerite  and  celestite;  near  Wurtzboro,  Sullivan  Co.,  in  a  larse 
vein  in  millstone  grit,  with  sphalerite,  pyrite,  and  chalcopyrite;  at  Ancram,  Columbia  Co. ;  in 
Ulster  Co.  In  Maine,  veins  of  considerable  extent  exist  at  Lubec,  where  the  ore  is  associated 
with  chalcopyrite  and  sphalerite;  also  less  extensively  at  Blue  Hill  Bay,  Bingham,  and  Parsons- 
ville.  In  New  Hampshire,  at  Eaton,  with  sphalerite  and  chalcopyrite;  and  also  at  Haverhill, 
Bath,  and  Tamworth.  In  Vermont,  at  Thetford.  In  QmneeUeut,  at  Middletown.  in  a  vein  in 
argillvte,  massive  and  crystalline.  In  McusaehtueUs,  at  Southampton,  Leverett,  Newburyport, 
and  Sterling.  In  Pennsylvania,  at  Phenixville  and  elsewhere.  In  Vkyinia,  at  Austin's  mines 
in  Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places.  In  Tennessee,  at  Brown's 
Creek,  and  at  Haysboro,  near  Nashville,  with  sphalerite  and  bajrite.  In  Michigan,  in  the  region 
of  Chocolate  river  and  elsewhere,  and  Lake  Superior  copper  district;  on  the  N.  shore  of  L. 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bav. 

In  Oaltfornia.  at  many  of  the  gold  mines.  In  Nevada,  abundant  in  the  Eureka  district,  and 
at  Steamboat  Springs,  Washoe  Co.  In  Aruuma,  in  the  Castle  Dome,  Eureka,  and  other  districts. 
In  Colorado,  at  Leadville  there  are  productive  mines  of  argentiferous  galena,  also  at  Georgetown 
and  in  the  San  Juan  district  and  elsewhere.  Mined  for  silver  in  the  Coeur  d*Alene  region  in 
Idaho;  also  at  various  points  in  Montana. 

The  name  galena  is  from  the  Latin  galena  {yaXtfyrf),  a  name  given  to  lead  ore  or  the  drof 
from  melted  lead.    In  Spanish  South  America,  galena  is  called  came  de  vaea,  when  showin 
broad  crystalline  surfaces;  when  presenting  small  surfaces,  soroche;  when  giBiiiikr,  aeeriUa;^ 
of  a  fibrous  structure,  frangilla.    Galena,  coarsegrained  and  in  lumps  large  enough  to  be  us^ 
to  glaze  potters'  ware,  is  sometimes  called  potters*  ore/  also  called  Glasurerz  Oerm,,  alquifoux 
Fr,,  archifoglio  Ital, 

Alt.— Minium,  anglesite,  cerusslte,  pyromorphite,  wulfenite,  tetrahedrite,  chalcocite, 
rhodochrosite,  quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as 
pseudomorphs  after  galena,  partly  from  alteration,  and  partly  through  removal  and  substitution. 
A  change  to  the  carbonate  (cerusslte),  with  the  setting  free  of  sulphur  which  is  sometimes  found 
in  crystals,  i%  the  most  common. 

Galena  also  occurs  as  pseudomorph  after  pvromorphite  (Blaubleierz  Oerm,)  at  Bemkastel 
on  the  Mosel  and  elsewhere.  Breithaupt  called  ft  plumbeine,  or  one  species  of  his  SexanguUtes, 
regarding  this  lead  sulphide  as  crystallized  in  hexagonal  prisms,  and  not  a  pseudomorph. 

Fourneiite  of  Cb.  M^ne  (C.  R.,  61,  463,  1860),  supposea  to  be  near  tetrahedrite,  is  pronounced 
by  Fouruet  (C.  R.,  64,  1096,  1862)  a  mixture  of  galena  with  copper  ore. 

Artif. — Galena  is  sometimes  a  furnace  product.  It  has  been  made  in  crystals  by  heating 
oxide  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz);  also  by  suspending  lead  sulphate  in  a 
bag  in  water  saturated  with  carbon  dioxide,  and  in  which  putrid  fermentation  is  kept  up  (as  by 
an  oyster  in  the  water),  there  resulting  an  incrustation  of  galena  upon  the  shells  (ua^es,  Brit. 
Assoc.  206.  1863).  Cf.  Doelter,  Zs.  Kr..  11,  33,  41,  1886.  also  Fouque-L6vy,  Synth.  Min  ,  tiOR, 
1882,  and  Weinschenk,  Zs.  Kr..  17,  407,  1890.  Occurs  as  a  recent  formation  on  coins  at 
Bourbon  n  el  es-Bains,  Daubree.  It  has  been  deposited  as  a  specular  film  b}"  means  of  a  thiocur 
bamide  (Reynolds). 

Ref.— •  See  Schrauf,  Atlas,  xxxiv-v;  also  Sbk.,  Zs.  G.  Ges.,  26, 617,  1{^74.    •  Klein.  Jb.  Min. . 
311, 1870.    3  D'Achiardi.  Bottino,  Boll.  Com.  G.,  2, 160, 1871.    *  Grolh,  Freiberg,  Min.-Samml. 
48.  1878.     *  Schimper,  Derbyshire,  ib.,  p.  49.     *  Frenzel-Arzruni,  Portugal,  Min.  Mivth.,  3,  GOr., 
1880;  also  other  doubtful  forms.     •»  Traube,  Bottino,  Jb.  Min.,  2,  253, 1868.     "  Sbk. ,  I.  c.    •  Zeph 
Habach,  Salzburg,  Zs  Kr.,  1,  155.  1877.     '»  W.  Cross,  Colorado,  Proc.  Col.  Soc.  2.  171,  1887, 
"  Stefan,  Ber.  Ak.  Wien,  61  (1),  260,  1865;  Schrauf  &  E.  8.  D.,  ib.,  69  (1).  V^,  1374,  and  Am. 
J.  Sc.,  8,  264,  1C74. 
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"  On  percusBion-figuies,  see  Weiss,  Zs.  G.  Ges..  29,  209,  1877;  on  gliding-planes,  etc.,  Bauer. 
Jb.  Min..  1.  188,  1883,  1.  191.  1886;  on  etching  figures,  Becke.  Min.  Mitlh..  6,  237,  1884,  9, 
16,  1887. 

HuASCOLiTE  Dana,  Min.,  42,  1868.  Galena  blendosa  Domeyko,  Min.,  168,  1860.  Sulphide 
of  lead  and  zinc  D.  Forbes,  Phil.  Mag.,  26,  110,  1868.  The  characters  are  mostly  those  of 
galena.  It  has  a  granular  or  saccharoiaal  structure,  a  lead-gray  color  rather  paler  than  ordinary 
salena,  but  little  luster,  and  is  apparently  homogeneous  and  without  any  mixture  of  sphalerite. 
Domeyko  obtained  (1.  c.)  S  19'2,  Pb  48'6,  Zn  25*6,  gangue  81;  which  corresponds  nearly  to 
PbS.  li  ZnS.  It  comes  from  Ingahuas,  in  the  province  of  Huasco,  where  it  forms  large 
aggregated  masses  or  nodules  in  the  lower  part  of  the  vein. 

A  massive  mineral  having  a  bluish-gray  color  is  referred  to  huascolite  by  Baimondi  (Min. 
Perou,  p.  2U2.  1878).  He  obtained  after  deducting  14*50  p.  c.  gangue:  S  27*76,  Pb  26*86.  Zn  44'50» 
Fc  0*88  =  100;  from  the  Poderosa  mine.  Province  Dos  de  Mayo,  Peru,  where  it  is  called 
'^umbe  bianco  or  pavonado  bianco,  Domeyko  describes  a  mineral  from  Morochocha,  Peru,  cor- 
responding in  composition  to  PbS.(Zn,Fe)8.  with  Zn  =  16*59  p.  c;  another  from  Corocoro, 
Bolivia,  atforded  5  p.  c.  ZnS  (6th  App.  Min.  Chili,  p.  17,  1878). 

Another  similar  mineral  occurs  in  the  East  Ovoca  district,  county  of  Wicklow.  Ireland,  and 
also  in  Anglesey;  it  has  been  called  kUmaeooiie,  after  the  district  called  Kilmacoo,  and  is  locally 
known  as  blufiane.  It  is  hard,  with  tine-grained  saccharoidal  structure.  G.  =  4*786.  Color 
steel-gray.  According  to  C.  U.  C.  Tichbome,  who  characterizes  it  as  an  "argentiferous 
galenitic  blende."  it  consists  of  ZnS  87*68  p.  c,  PbS  29*07,  AgaS  0*275.  8c.  Proc.  R.  Dublin 
boc.,  4,  300.  1885. 

Ctproplumbite  Breith,,  Pogg.,  61,  672,  1844.  Kupferbleiglanz  Germ,  Galena  cobriza 
Dom^ko,  168,  1860.  Alisouite  Irleld,  Am.  J.  Sc.,  27,  887.  1859.  Plumbocuprite  Adam,  Tabl. 
Min..  56.  1869. 

Cuproplumbite  is  a  massive  mineral  varying  in  structure,  color,  and  luster  from  those  of 
Bfalena  to  nearly  those  of  chalcocite  and  covellite;  the  color  a  little  darker,  and  passing,  to  iron- 
grey  and  indigo-blue;  the  luster  generally  feeble  and  sometimes  almost  wanting.  The  specimens 
contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua),  Chili. 
%Uner*s  analysis  (1  below)oorre8ponds  to  CutS.2PbS. 

AHiwoite  (DBined  after  U.  £.  Aiison)  Is  also  massive  with  a  deep  indigo-blue  color  quickly 
ilclBhiDg;  the  analysis  (2)  corresponds  to  SCuaS.PbS;  from  Mina  Grande,  near  Coquimbo, 
Jhili.     Ulrich  mentions  a  similar  mineral  from  Victoria,  Australia. 

Analysis  4,  corresponding  to  2Cu9S.PbS.  is  of  a  massive,  dark  bluish  gra^  mineral  from  an 
abandoned  mine  at  St.  Maurice  in  the  Yal  Godemas,  Hautes  Alpes;  it  is  associated  with  chulco* 
pyrite,  sphalerite,  galena,  and  an  argentiferous  tetrahedrite. 

Anal.— 1,  Plattner.  Pogg.,  61,  671,  1844.  2,  Field,  1.  c.  8,  Id.,  J.  Ch.  See.,  14, 160,  I860. 
4.  Lodin,  Bull.  Soc.  Min..  6,  178.  1888. 

8         Pb       Cu     Ag 

1.  OuproplumbiU  G.  =  6-41-6*48    [151  ]  64*9     19*5     0*5    =  100 

2.  AU^nite  G.  =  6*10  1700   28*25   58*68     --    =  98 88 

3.  ••  17*69    28*81    58  28     —    =  99*78 

4.  Yal  Godemas   G.  =  6*17  17*54   85*87   44*52   0*11  Sb  0*62,  As  <r.,  Fe  0*79,  SiO,  0*26 

=  99-70 

Whether  all  the  above  minerals  represent  definite  homogeneous  compounds,  or  only  ill- 
defined  alteration  products,  is  uncertain,  and  if  so  it  is  not  clear  whether  they  should  be  classed 
with  isometric  galena  or  with  orthorhombic  chalcocite.  It  mav  be  noted  that  an  artificial  com- 
pound, cr3rstallizing  in  the  isometric  system,  consists  of  CuaS.PbS  and  FcaS  according  to  Brand, 
Zs.  Er.,  17.  264,  1^. 

46.  AXiTATTB.  Tellurblei  G.  Base,  Pogg.,  18,  68.  1880.  Elasmose  i7«<?<. .  Min..  1,  1841; 
0.  d'BdUoy,  Introd.  &  la  Geol.,  1888  (not  of  Beud.  Tr.,  1832),  etc.  Altait  Haid.,  Handb.,  556. 
1845.    Plomo  teiural  Domeyko, 

Isometric.    XJsnally  massive;  rarely  in  cubes. 

Cleavi^:  cubic.  Fracture  subconchoidal.  Sectile.  H.  =  3.  G.  =  8"16, 
G.  Rose.  Luster  metallic.  Color  tin-white,  with  a  yellowish  tinge  tarnishing  to 
bronze-yellow.     Opaque. 

Comp.— Lead  telluride,  PbTe  =  Tellurium  37-7,  lead  62-3  =  100. 
AoaL— 1,  2,  Genth;  1,  Am.  J.  Sc,  46,  812.  1868;  2,  Am.  Phil.  Soc.  Philad..  14,  225,  1874. 

Te  Pb 

1.  Stanislaus  Mine,  Cal.        87*81        6071    Ag  117.  Au  026  =  9945 

2.  Red  Cloud  Mine.  Col.      88*48       61*52    =  100 

Pyr. — In  the  of>en  tube  fuses,  gives  fumes  of  tellurium  dioxide,  forming  a  white  sublimate. 
which'B.B.  fuses  into  colorless  drops.  On  charcoal  in  R.F.  colors  the  flame  bluish,  fuses  to  a 
/(h/bule.  coats  the  coal  near  the  assay  with  a  lustrous  metallic  ring  of  lead  telluride,  outside  of 
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which  it  is  brownish  yellow,  and  in  O.F.  stiil  more  yellow.  Entirely  volatile,  except  a  trace  of 
silver. 

Obfl. — From  the  Savodinski  mine  near  Zyrianovski,  in  the  Altai,  with  hessite.  Also  in 
Coquimbo.  Chili,  at  the  Ck)ndorriuco  mine. 

In  California  at  the  Stanislaus  mine,  and  the  Golden  Rule  mine,  Calaveras  Co.;  in  Colorado 
at  the  Red  Cloud  mine,  Boulder  county,  with  native  tellurium,  sylvanite,  p3rrite,  siderite.  quartz. 
North  Carolina,  at  the  King's  Mountain  mine,  Gaston  Co ,  in  saccharoidal  quartz  with  gold, 
galena,  pyrite.  tetrahedrite.  and  rarely  nagyagite. 

Named  after  the  original  locality. 

Hrnrtit£  Efidlieh,  £ng.  Mng.  J.,  Aug.  29,  1874.  An  impure  altaite,  containing  admixed 
pyrl^e  ((Jeuth). 

47.  OLAUSTHAUTE.  Selenblei  ZinJIcen,  1828,  Fogg.,  2.  415,  1824,  3,  271:  K  Bote,  lb., 
2,  415,  3.  281.    Plomb  selenie  Fr,    Clausthalie  Betid,,  Tr..  2,  581.  1882.    Clausthalite. 

Kobalt-Bleiglanz  Hauam,,  Nordd.  Beitr.  B.  H.,  3.  120.  Kobaltbleierz  Hauem.,  Handb., 
188,  1818;  id.  8tnm.  dk  Hauam.,  GOtt.  gel.  Anz.,  829,  1825.  Selenkobaltblei  K  Base,  Fogg.,  3. 
288.  290.    Tilkerodite  ffaid.,  Handb.,  566.  1845. 

Isometric.      Occurs    commonly  in    fine    granular    masses;    some  specimen! 
foliated. 

Cleavage:  cubic.     Fracture  pranular.     H.  =  2"5-3.     G.  =  7-6-8"8.      Lustei' 
metallic.     Color  lead-sray,  somewhat  bluish.     Streak  darker.     Opaque. 

€omp.,  Van— Lead  selenide,  PbSe  =  Selenium  27*7,  lead  72*3  =  100. 

Tilkerodite  Haid.,  is  a  cobaltiferous  variety;  it  gave  Rose  8*14  p.  c.  Co.  Analyses  6th  Ed., 
p.  48. 

Pyr.— Decrepitates  in  the  closed  tube.  In  the  open  tube  gives  fumes  of  selenium  and  a  red 
sublimate.  B.B.  on  charcoal  a  strong  odor  of  selenium;  partiiuly  fuses.  Coats  the  coal  near  the 
assay  at  lirst  gray,  with  a  reddish  t^rder  (selenium),  and  later  yellow  (lead  oxide);  when  pure 
entirely  volatile;  with  soda  gives  a  globule  of  metallic  lead.  The  tilkerodite  yields  a  black 
residue,  and  gives  a  cobalt-blue  bead  with  borax. 

Obs. — Much  resembles  a  granular  gidcna.  Found  bv  Zinken,  near  Harzgerode.  in  the 
Harz  with  hematite,  at  Clausthal,  Tilkercxie,  Zoree.  and  Lehrbach;  at  Reinsberg,  near  Freiberg* 
in  Saxony;  at  the  Rio  THnto  mines  near  Seville,  Spain;  Cacheuta  mine,  Mendoza,  S.  A. 


48.  NAUMANNTTE.  Selensilber  O.  Rm.  Pof$:*>  1^>  ^'^l*  l^^-  Selenbleisilber,  Selen- 
silberglauz.    Seleniure  d'Argent  Fr,    Kaumannit  HatS,,  Handb.,  565,  1845. 

Isometric.     In  cubes.    Also  massive,  granular,  and  in  thin  plates. 

Cleavage :  cubic,  perfect.     H.  =  2*5.     G.  =  8*0.    Luster  metallic,  splendent. 
Color  and  streak  iroTi-blacR. 

Comp. — A  selenide  of  silver,  or  of  silver  and  lead,  (Ag„Pb)Se.     If  pnre,  AgJ3e 
=  Selenium  3G-8,  silver  73-2  =  100. 

AnaL— 1,  Rose,  I.  c.    2,  Rg.,  Min.  Ch.,  84,  1860. 

1.  Tilkerode       G.  s=  80       Se  [29-58]       Ag 65*56       Pb   4-91  =r  100 

2.  <*  26*52  11-67  6015=:    98*84 

No.  2  corresponds  nearly  to  Ag3Se.5PbSe  and  approximates  to  clausthalite.  Domeyko 
rC.  R..  63,  1064,  1866)  obtained  for  an  ore  from  Cacheuta:  Se  80  0,  Ag  21*0,  Pb  48*5,  Cu  1.8, 
Co  0-7,  Fe  2-2  =  992.    Adam  calls  this  eaeheutaite,  Tabl.  Min.,  52, 1869. 

Pyr.,  etc. — B.B.  on  charcoiil  mi;lts  easily  in  the  outer  flame;  in  the  inner,  with  some  intu* 
mescence.     With  soda  and  liorax  yields  a  bead  of  silver. 

Obs. — Occurs  at  Tilkerode  in  the  Harz. 

Named  after  the  crystal lographer  and  mineralogist,  C.  F.  Naumann  ^797-1878). 

According  to  Del  Rio.  another  selenide  of  silver  occurs  at  Tasco  in  Mexico,  ctystallized  ill 
hexagonal  tables.     Beud.,  Tr.,  2, 585, 1882. 

49.  BBRZHLIANrm.  Selenkupfer  Berz,,  Afh.,  6,  42,  1818.  Cuivre  8§16ni6  Fr.  Betw 
i«linc  Beud.,  Tr.,  2.  534,  1832.     Berzelianite  Dana,  Min.,  509, 1850. 

In  thin  dendritic  crusts  and  disseminated. 

Soft.     6.  =  6*71.   Luster  metallic.   Color  silver-white,  soon  tarnishing.    Streak 

Bhining. 

Comp. — Copper  selenide,  Cu,Se  =  Selenium  38*4,  copper  61*6  =  100. 
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.fiaaL— NordenskiOld,  Ofv.  Ak.  8tockh.,  23,  864, 1866. 

8e  Cu  Ag         Fe  Tl 

1.  89-85   58*14   4*78   0*54   0  88  =  96-64 

2.  88  74   5215   8-60   0*85    tr,   =99  74 

KordeoskiOld  remarks  that  the  varying  percentage  of  the  silver  is  possibly  due  to  an  admix- 
ture of  eucairite.  and  that  the  amount  of  thallium  in  the  analyses  is  probably  too  low. 

Pyr. — In  the  open  tube  gives  a  red  sublimate  of  selenium,  with  white  crystals  of  selenium 
dioxide.    B.B.  on  charcoal  fumes  of  selenium,  and  with  soda  yields  a  globule  of  copper. 

Oba. — Occurs  at  Skrikerum  in  Sweden  disseminated  through  calcite  as  a  black  or  blackish- 
Uue  powder,  also  in  crusts;  also  near  Lehrbach  in  the  Harz. 

Named  after  the  Swedish  chemist,  J.  J.  Berzelius  (1779-1848). 

60.  ZiBHRBAOHTTB.  Selenblei  mit  Selenquecksilber  H,  Rose,  Pogg.,  2,  418.  1824,  3, 
197,  1825.  Selen-Quecksilberblei  Leonh.,  Handb.,  592,  1826.  Lehrbachite  B,  d  M.,  Min.. 
163, 1852.    Lerbachite. 

Massive,  granular. 

Brittle.     G.  =  7-804-7-876.    Color  lead-gray,  steel-gray,  iron-black. 
Comp. — Selenide  of  lead  and  mercury,  PbSe  with  HgSe. 
AnaL—l,  Hose,  1.  c.    2,  8,  Schultz,  Rg.,  Min.  Ch.,  1011,  1860. 

8e  Pb  Hg 

1.  Tilkerode  2497        5584        16'94=  9775 

2.  "         G.  =  7089    27-88        6170         8-83.  S  080.  FcaO,  064  =  99'15 
8.  "         G.  =  8  104    24-41        1698       6552,  S  110  =  9796 

Pyr.r-In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  mercury  selenide:  with 
soda,  a  sublimnte  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  selen- 
ium, and  a  sublimate  of  selenate  of  mercury  condensing  in  drops.    On  charcoal  like  clausthalite. 

Oba.— From  Tilkerode  and  Lehrbach,  in  the  Harz. 

51.  EUCAISITB.  Eukairit  Ben.,  Afh.  6,  42,  1818.  Cuivre  s^l^nie  argental  ff,  Selen- 
kupfersilber  Oerm. 

Isometric  Massive  and  granular;  also  in  black  metallic  films,  staining  the 
calcite  in  which  it  is  contained. 

H.  =  2-5.  G.  =  7*50.  Luster  metallic.  Color  between  silver- white  and  lead- 
gray.    Streak  shining. 

Clomp. — A  selenide  of  copper  and  silver,  Cu,Se.Ag,Se  =  Selenium  31*6,  copper 
25-3,  silver  43-1  =  100. 

Analyses  by  Berzelius  and  NordenskiOld  agree  rather  closely,  5th  Ed.  pp.  89,  707. 

Pyr.,  0to. — ^B.B.  gives  copious  fumes  of  selenium,  and  ou  charcoal  fuses  readily  to  a  gray 
metallic  fflobule,  leaving  a  bead  of  silver  selenide.  With  borax  a  copper  reaction.  Dissolves  in 
boiling  nitric  acid. 

Oba. — Occurs  in  small  quantities  in  the  Skrikerum  copper  mine  in  Sm&land,  Sweden,  in  a 
kind  of  serpentine  rock,  embf^dded  in  calcite.  In  Chili  at  Aguas  Blancas.  near  Copiapo,  and  at 
the  mines  of  Flamenco,  a  few  leagues  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  on 
the  east  side  of  the  Andes  of  Chili,  in  the  province  of  San  Juan,  where  it  occurs  in  a  narrow 
vein  (10-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easily,  and  is  partly  granular,  and 

Srtly  very  imoerfectly  lamellar;  at  the  Cacheuta  mine,  in  the  province  of  Mendoza,  Argentine 
»pab..  with  other  selenides.  Domevko  has  examined  the  selenides  from  Cacheuta  in  the 
province  of  Mendoza  (C.  R.,  63.  1064,  i806),  and  considers  them  to  consist  of  mixtures  or  com- 
mnationsof  three  selenides:  (A)  A  compound  analogous  to  eucairite;  (B)  a  selenide  of  cobalt  and 
iron;  and  (C)  a  selenide  of  lead.    See  5th  £d.  p.  798,  cf .  Kauraannite. 

Named  by  Berzelius  from  evtcatpoo?,  opportunely,  because  found  by  him  soon  after  the 
discoveiy  of  the  metal  selenium. 

62.  ZORQITE.  Selenblei  mit  Selenkupfcr  ff.  Boae,  Pogg.,  2,  415  1834  Selenkupferblei, 
Selenbleikupfer.  Base,  ib..  3,  293,  294.  290.  Zorgite  B.  dt  M  158,  1852.  Raphanosmit  Kbl, 
Taf..  6, 1858.     Glasbachite  Adam,  Tabl.  Min  ,  52. 1869. 

Massive,  granular,  like  clausthalite. 

Brittle.  H.  =  2-5.  G.  =  7-7-5.  Luster  metallic.  Color  dark  or  light  lead- 
gray,  sometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tamisb. 
8treak  darker. 


54  SULPHIDES,  SELENIDES.   TELLUBLDES,  ETC. 

Comp. — A  selenide  of  lead  and  copper  in  varying  amounts;   perhaps  only  a 
mixture  of  clausthalite  with  other  ingredients. 

AnaL— 1,  2,  H.  Rose.  Pogg.,  3,  290,  1825.  8,  4,  Eersten,  lb.,  46,  265,  1889.  5,  BiUandoU 
J.  Ch.  Soc.,  42,  1269.  1882. 

8e       Pb       Cu       Ag 

1.  Tilkerode       84 26    47-48    1545    1-29  Pe,0„PbO  2*08  =  10051 

2.  •'  29-96    59-67      786      —   Fe  077 (Pb),  inaol.  100  =  99-26 

8.  Glasbach         8000    58*74      802    0-05  FctO,  200  S  tr.,  quartz  450  =  98-81 

4.  '*  29-85    68-82      400    007  Fe.8  tr„  quartz  206  =  99*80 

5.  Argentine  R.  80  80    410      150       —   Hg  1*66,  Fe  60,  sand  46  =  9906 

No.  1  is  Rose's  BeUnbleikupfer,  No.  2  his  Selenkupferblei, 

Pyr.— Like  clausthalite,  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usually, 
when  cupelled,  a  trace  of  silver. 

Obs.— Occurs  uuder  similar  circumstances  with  clausthalite  at  Tilkerode  and  Zorge  in  the 
Harz:  at  Glasbach  near  Gabel  in  Thuringia,  in  argillaceous  schist  with  galena,  chalcopyrite, 
malachite,  in  a  gaugue  of  calcite,  siderite.  fluorite,  and  quartz.  With  azurite,  malachite,  chiy- 
socolla  at  Cacheuta.  Mendoza,  Argentine  Republic. 

Other  analyses  of  the  South  American  selenides  by  Pisani  (C.  R.,  88,  891,  1879),  and  by 
Heusler,  Elinger  and  Wittkopf  (Ber.  Ch.  Qes.,  18,  2556,  1885),  show  a  varying  composition  due 
to  admixture.    Analyses:  1-4,  Pisani.    5-8.  H.  &  K.    9,  10,  Wittkopf. 

Se         Pb         Cu        Ag 


1.  G.  =  6-5 

48-4 

80-6 

20-6 

.. 

gangue  1-2  =  1008 
Co  0-8.  Pe  0.8,  gangu 

2.  G.  =  6*88 

87*8 

400 

16-7 

1-2 

8.  G.  =  7-55 

29-7 

621 

6-7 

^ 

Co  0-2.  Fe  0-8  =  990 

4.  G.  =  6*26 

42*5 

18-9 

42-8 

._ 

Co  0-8.  Fe  0-4  =  99*9 

5.  Light  eoL 

82-77 

85*70 

12-48 

19*20 

Co  tr,  =  100-10 

6. 

29*54 

17-10 

25-40 

27  49 

Co  0-89  =  99*92 

7.  Dofrkeol, 

46*25 

[164]* 

86-80 

15*81 

=  100 

8. 

86-00 

15*93 

9. 

41-58 

[8-79] 
8*45; 

85*41 

19*22 

=  100 

10. 

41-62 

85-77 

19*16 

=  100 

•Incl 

I.  Co 

Pisani  calls  the  locality  the  Peruvian  Andes,  but  (as  noted  by  H.  &  E.)  the  specimens 
probably  came  from  Cacheuta,  Mendoza,  Argentine  Republic,  like  those  examined  by  Domeyko, 
5th  Ed.  p.  798  (cf .  also  Naumannite).  They  consist  in  part  of  a  light-colored  nearly  silver* 
white  mineral  and  another  dark  and  lead-colored.     Caefieutaiie,  Adam,  belongs  here. 

53.  OROOEB8ITB.    A.  E.  Nordmskidld,  Ofv.  Ak.  Stockh.,  23,  865,  1866. 

Massive,  compact;  no  trace  of  crystallization. 

Brittle.    H.  =  2-5-3.    G.  =  6*90.    Luster  metallic.    Color  lead-gray. 
Comp. — A  selenide  of  copper  and  thallium  with  a  small  amount  of  silyer, 
(Cu,Tl,Ag).Se. 

AnaL— NordenskiOld : 

Se  Cu  Ag  Fe  Tl 

1.  [88*27]  46-11  1-44  068  18  55  =  100 

2.  80  86  46*55  504  0*86  16*27=    99*08 
&            82*10            44-21           5-09           1*28  16*89=    99*57 

P3rr.,  etc. — ^B.6.  fuses  very  easily  to  a  greenish  black  shining  enamel,  coloring  the  flame 
strongly  green.    Insoluble  in  hydrochloric  ackl;  completely  soluble  in  nitric  acid. 

Obis. — From  the  mine  of  Skrikerum  iu  S^*r'rlen.  Formorly  regarded  as  copper  selenide  or 
berzelianite.    Named  after  Wm.  Crookes,  the  discoverer  of  the 'metal  thallium. 

The  Galena  Group  also  includes  the  silver  sulpho-selenide,  Aguilariie,  AgtS.AgiSe,  from 
Guanajuato,  Mexico.    See  p.  1025. 


CHALCOCITE  OBOUF-CHALCOCITB. 


2. 

Chalcocite  Oronp. 

ES. 

Orthorhombic 

H    Clialsooito 

Cu.S 

0-5822  :  1  :  0-9701 

65.    Btronsysritfl 

Ag,8.Cu,8 

0-5822  :  1  :  0-9668 

56.    Sternber^te 

Ag^.Fe.S. 

0-5832  : 1  :  0-8391 

Frieaeite 

0-5970  •.  1  :  0-7352 

ArgjTopyrite,  Argentopjrite. 

57.    Aoanthite  Ag,S  0-6886  : 1  :  0-9944 

The  supposed  orthorhombic  Ag,S,  acanthite,  may  be  only  a  distorted  argentite. 


54.  OHALOOCrm.  ^snideplumbeicolorlflpt.,  Oerm.  Etipferglaserz,  4me.,I[iterpr., 
«1,  1546.  Kappar-Qlas  pt.,  Cuprum  viireuin,  Wall..  282,  1747.  Culvre  vilreux  Pr.  Trl.  Wall., 
1,  GO0.  1753.  Koppannalm,  Cupniui  sulptiiire  minenillBBtiim  pt..  Crontt.,  174,  1758.  VUreoui 
Dipper,  Sulphiiret  of  Copper.  Cuivre  aiilfure  Fr.  Kupferglaoz  Oerm.  Copper  Qlaoce.  Ch&l- 
OMine  Bead..  Tr..  2,  40S,  183'^.  Cjprit  Olcek..  Byii.,  1»47.  Redrutlilte  Kito:.  Mia.,  184B. 
Supreio  BreitA..  B.  B.  Ztg.,  33.  85,  18«3.     Cobre  siitfureo  Span.     CalcoBioa,  Knme  vetrow  Itai, 

Digenit  Breia.,  Pogg.,  61.  673,  1844.     Carineulte  if  Ilahn.B.  U.  Ztg.,  24,  86,  1865. 

Orthorhombic,  Axes  &  :  I :  i  =  0  5822  :  1 :  0-9701  Miller'. 
100  A  110  =  30°  12i',  001  A  101  =  59°  IJ',  001  A  Oil  = 
Fonwi'-'!  m(110,  /)  /(012,  fi)  *(053,  H) 

a<100,  f-i)  n  <3S0,   H)  «  (023.  i-i)  (1(031.  3-i) 

4(010,  i-i)  I  (180,  1-8)  ff  (Oil.  1-i)  1(118,  i) 

«(001.  0) 
mm"  =  •60"  26'  py"  =     88'  16'  *c  ^  48°  57' 

**■  =    116°  83'  '^  =S^I?5*' 

Af  =  •125''  S8' 


JT' 


=  «7''44' 

=  59°  35' 

=  61°  45' 

=  86°  4r 


tm  -  8J°  37' 

fe'  =  65°  48' 


ra°48' 


pp 


e{U2 

p(lll 
x(441 

1) 
4) 

=  100° 

18' 

=    31° 

=  40° 
=    68° 

84- 
52' 
8** 

Joachimstbal.  TrlM. 


Bristol,  J.  D.  D. 


Twins:  (1)  tw.  pi.  m,  producing  pseu  do -hexagonal  stellate  forms,  sometimes 
drillings;  (2)  (033)  cruciform  twins,  crossing  at  angles  of  11 1° 
and  69°;  (3)  v  (112).  Simple  crystals  often  hexagonal  in 
aspect  Faces  c  stnated  P  edge  b/v;  also  *-■,  il  in  oscilliitory 
combination.  Also  masBive,  stmctare  granular  to  compact 
and  impalpable. 

Clearage:  tn  indistinct.  Fracture  conchoidal.  Itather 
brittle.  H.  =  2-5-3.  G.  =  5-5-5-8;  5-702  Thomson;  5-6^8 
Ural,  Erem.  Lnster  metallic.  Color  and  streak  blackish  iead- 
gi»y,  often  tarnished  blue  or  green,  dull.     Opaque. 

Oay. — Cuprous  sulphide,  Cn,S  =  Sulphur  20-2,  copper 
79-8  =  100. 

Uoit  ualjses  (Sih  Ed.  pp.  52,  53)  agree  closely  wiib  tlits  formula; 
■ameUmes  iron  iu  amall  amoimt  1«  present,  also  a  little  Bilver. 


66  8ULPHIDKS,  SKLENIDEa,    TELLUBWES,  ETC. 


m,  J  A,  etc. — Yields  nothing  volatile  in  the  closed  tube.  In  the  open  tube  gives  off  sulphoroufl 
fumes.  B.B.  on  chni*co«il  melis  to  a  globule,  which  bolls  with  spirting;  the  hne  powder  roasted 
at  a  low  temperature  on  charcoal,  then  heated  in  K.F.,  yields  a  globule  of  metallic  copper. 
Soluble  in  nitric  acid. 

Obs. — Cornwall  affords  splendid  crystals  where  it  occurs  in  veins  and  beds  with  other  ores 
of  copper,  and  especially  in  the  districts  of  tiaint  Just,  Camborne,  and  Redruth  {redruthiie).  It 
occurs  also  at  Fassnetburn  in  Uaddingtonshire,  in  Ayrshire,  and  in  Fair  Island.  Scotland.  Id 
crystals  (f.  2)  at  Juachimsthal,  Bohemia.  In  Tellemarken,  Noi*way.  The  CK>m]iact  and  massive 
varieties  occur  in  Siberia,  Uesse,  Saxony,  the  Banat,  etc.;  Mt.  Catini  mines  in  Tuscany;  Mexico, 
Peru.  Bolivia.  Chili.     Near  Angina,  Tuscany,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

In  the  United  States,  comimct  varieties  occur  in  the  red  sandstone  at  Simsbury  and  Cheshire^ 
Conn.;  also  at  Schuvler's  mines.  N.  J  Bristol.  Conn.,  has  afforded  large  and  brilliant  crystals. 
In  Virginia,  in  the  united  States  copper  mine  district.  Blue  Kldge.  Orange  Co.  Between  New- 
market and  'I'aneytown,  Maryland,  east  of  the  Monocacev,  with  chalcopvrite.  In  Arizona,  near 
La  Paz;  in  N.  W.  Sonora.  In  Nevada,  in  Washoe,  Humboldt.  Churchill  and  Nye  counties.  In 
Montana,  massive  at  Butte  City.  In  Canada,  with  chalcopvrite  and  bomiie  at  the  Acton  mines 
and  elsewhere  in  the  province  of  Quebec;  at  the  Canada  West  mines,  L.  Huron  and  Prince's 
location.  L.  Superior.    In  Nova  Scotia,  in  nodules  in  sandstone. 

The  Argent  en  epia  or  Cuimre  npidfcrme  of  HaQy,  which  is  merely  vegetable  matter  impreg- 
nated with  this  ore,  occurs  at  Fraukenbei^  ic  Hessni,  and  also  Mahoopeny,  Penn. 

Under  the  name  Capreina  (coperite  JJomeyko),  Breithaupt  separated  the  larger  part  of  the 
specimens,  referred  to  chalcocite,  on  the  ground  alleged  that  they  were  hexagonal  instead  of 
orthorhombic.  and  had  a  lower  specific  gravity,  but  his  conclusions  were  doubtless  erroneous. 

Alt. — Occurs  altei*ed  to  chalcopyrite,  bornite,  covellite,  and  melaconite. 

Specimens  are  often  penetrated  with  the  covellite,  or  indieo- copper,  resulting  from  the 
altei-atiou.  J)igemts  of  Breithaupt  (1.  c.)  is  probably  a  mineral  of  this  kmd.  Carmentte  of  Hahn 
from  Carmen  island,  in  the  Gulf  of  California,  approaches  digenite.  It  is  an  Impure  chalcocite, 
containing  visibly  much  covelite.  LindstrOm  has  analyzed  a  mineral  of  apparently  the  same 
nature  from  Sannerskog,  G.  POr.  FOrh..  7,  678. 1885 

Harrisitb  of  Shepard  from  Canton  mine,  Georgia,  and  the  Polk  Co.  copper  mines  in 
East  Tennessee,  is  chalcocite  with  the  cleavage  of  galena,  and,  as  Genth  has  proved,  is  pseudo- 
morphous  after  calena.  Unaltered  ^lena  has  been  observed  within  crystals  of  harrisite  both  at 
the  Georgia  and  Tennessee  localities.  Its  color  is  dark  lead-gray  and  bluish  black.  Named 
for  W.  F,  Harris.     See  further  on  the  above  in  6th  Ed.  p.  58. 

Arti£— Chalcocite  has  been  formed  by  Durocher  by  the  action  of  sulphuretted  hydrogen  gas 
on  vapors  of  copper  chloride.  Cf.  Doelter,  Zs.  Er.,  11,  84. 1885,  also  Fouque-L6vy,  Synth.  Min., 
294.  1882.  Formed  as  a  recent  product  on  Roman  coins  at  Bourbonne-les- Bains  (Daubr^)  and 
elsewhere. 

The  artificial  Cu^S  belongs  in  part  to  the  isometric  system,  Mitsch. 

Ref.— 1  Min.,  159,  1852.  *  J.  D.  D.,  Min..  46.  ia54.  52.  1808:  for  the  twin  (2)  the  angles 
given  correspond  to  (082).  not  (048).  On  Joachimsthal  crystals  (f.  2)  rf.  Vrba,  Zs.  Kr.,  16,  208. 
1888;  on  those  from  the  Tugrinsk  copper  mines  in  the  Ural,  £rem.,Vh.  Min.  Ges.,  25,  815, 1389. 

65.  STROBSSTERITS.  Silberkupferglanz  JIausm.  d  Strtm.,  Gel.  Anz.  GOtt.,  2.  1219, 
1816;  Schw.  J..  19,  825.  1817.  Argent  et  cuivre  sulfure  Btmrnon,  Cat.,  212,  1817.  Sulphuret 
of  Silver  and  Copper.  Argentiferous  Sulphuret  of  Copper.  Kupfersilberglanz  Oertn.  Cuivre 
sulfure  aigentifdre  Fr.    Stromeyerine  Beud.,  Tr.,  2, 410, 1832.     Stromeyerite  8hsp.,  2, 211,  188S. 

Orthorliombic.     Axes  df :  5  :  (5  =  0*5822  :  1  :  0-9668  Rose'. 

100  A  110  =  30**  12i',  001  A  101  =  58**  56|',  001  A  Oil  =  44°  2\ 

Porms* ;  b  (010.  i-i),  e  (001,  0);  m  (110.  /):  u  (012,  i-i),  e  (021,  24);  w  (114,  i).  p  (111,  1). 

Angles:  :nm"  =  •60"  25'.  eu  =  25'  48',  bu  =  •64°  13',  ee  =  62*  39',  cw  =  25"  89f , 
cp  =  62   30',  WW'  =  43'  67'.  ww'"  =  25''  10'. 

Twins':  tw.  pi.  7W.  Form  prismatic,  m,  J,  with  ?/,  w,  resembling  an  hezngonal 
prism  with  low  terminal  pyramid.     Also  massive,  compact. 

Fracture  subconcljoidal.  H.  =  2*5-3.  O.  =  G'15-6'3.  Luster  metallic 
Color  and  streak  dark  steel-gray.     Opaque. 

Comp. — Suli^hide  of  silver  and  copper,  (Ag,Cu),S,  or  Ag,S.Cu,S  =  Sulphur 

15'8,  silver  53*1,  copper  31*1  =  100.     The  ratio  of  Ag  :  Cu  often  varies  slightly 

from  1:1;  most  analyses  show  a  little  iron. 

AnaL— 1,  Stromeyer,  Schw.  J.,  19,  825.  1817.  2.  Sander,  Pogg.,  40,  818, 1837.  8,  Bieweiti 
Min.  Mitth.,  251.  1873.    4,  G.  A.  Eoenig,  Proc.  Ac.  Philad.,  281,  1886. 

S        Ag        Cu 

1.  Siberia           mau.    G.  =  6*26  1578  5227  80*48  Fe  0-38  =  fi8-86 

2.  liudelstndt     cri/at.  lo'O'i  5271  30*95  Fe  0-24  =  99-82 

3.  Arirrntine  Republic  G.  =  6-17  14-38  52-m)  31-61  iiisol.  1-07  =  99-66 

4.  Zaculecas                    G.  =  6*280  15*81  5018  3369  insol.  0*26  =  99*94 
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P3rr«ieto. — Fuses,  but  fflves  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulpburous 
fumes.  &.B.  on  charcoal  lu  O.F.  fuses  to  a  semi-malleable  globule,  which,  treated  with  the 
fluxes,  reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  silver  globule.  Soluble  in 
nitric  acid. 

Oba. — Found  associated  with  chalcopyrite  at  the  Zmeinogorsk  mine,  near  Koly  van  in  Siberia: 
at  Rudelstadt,  Silesia;  also  in  Chili;  at  Combavalla  in  Peru;  on  the  Hoyada,  province  of  Cata- 
marca,  Ar|^entine  Republic,  with  chalcopyrite  and  ^lena;  Zacatecas.  Mexico;  at  the  Heintzel- 
man  mine  m  Arizona.  Reported  from  the  Black  Pnnce  mine,  Summit  Co.,  Colorado,  and  the 
Yankee  Girl  mine,  Ouray  Co.;  cf.  also  p.  5^5. 

Named  after  Fr.  Stromeyer  (177&-1885),  Professor  of  Chemistry  at  GOttingen,  who  first 
analyzed  and  established  the  species. 

—1  Pogg.,  28,  427,  1888.    *  Min.,  p.  158,  1853;  Rose  says  twins  as  with  chalcocite. 


56.  8TBRNBEROITB.  BaicUnger,  Trans.  Roy.  Soc,  £d.,  11,  1.  1827.  and  £d.  J.  Sc.  7, 
IMS,  1827.  Silberkies  Breith.,  Schw.  J.,  68,  289,  18H8.  Argyropyrrhotin  Blonutrand.  Ofv.  Ak. 
Btockh.,  27,  26,  1870.     FHeseite  Vrba,  Zs.  Kr.,  2,  158,  1878. 

Orthorhombic.     Axes  a  :  2 :  (5  =  0-5832  :  1  :  0-8391  Haidinger". 

100  A  110  =  ^30°  15',  001  A  101  =  ♦55°  12',  001  A  Oil  =  40**  0'. 


i':    ft  (010),    c(001,  0);   fii  (110,  7)  tw.  pi.;  w  (801,  8-i);  tf(021,  2-Q,   «  (O'lOl.  10-0; 
*ail,l).  «(221.  2).  cf  (121,  2-2). 


mm"'  =  60"  80' 
Wftt  s=  153"  55' 
66'  r=  118"  25' 
Ktt'      =  166'  24' 

Twins:  tw.  pi.  m.  Crys- 
tals tabular  |  c.  Faces  e 
striated  |  edge  c/w;  pyra- 
mids striated  I'  intersec- 
tion with  c.  Commonly 
in  implanted  crystals, 
forming  rose-like  or  fan- 
liice  aggregations. 

Cleavage:  r,  highly  per- 
fect Thin  laminffi  nex- 
ible,  like  tin-foil.  Leaves 
a  trace  on  paper  like 
graphite      H.    =   1-1-5. 


«  =  59'  1' 
ev  =  78°  ir 
<xf  =  65^40' 


at'  rr    05' 84' 

OT*  =  111"  89' 
iltfs    72^45' 


M'"  =5rii' 

w"'  =r  57"  42' 
da"  =  87'  82' 


Stembeigite,  Haid. 
3. 


Frieseite,  Vrba. 


Sternbergite,  Hold. 


G.  =  4*215    Haid.,  4*101  Breith.      Luster  metallic,  of  c  most  brilliant.     Color 

Sinchbeck-brown,  occasionally  a  violet-blue  tarnish  on  some  faces.    Streak  black, 
paque. 
For  7RIESEITE,  axes  d:l:h  —  0*5970  : 1 :  0*7852  approx.  Vrba*. 

100  A  110  =  80'*  50J',  001  A  101  =  50'  5.H',  001  A  Oil  =  86"  19i'.  Observed  forms:  b,  e,  w; 
also  r  (102,  i-t).  y  (101,  1-t).  q  (082,  l-l)?,  t  (181.  8-8). 

Angles:  »  =  'Ol'  40^',  rr'  =  63^  15',  yy'  =  101**  51',  vw>'  =  149*  48',  ew  =  •74"  51f , 
W'  =  9^  26', 'et  =  68*  24',  tt'  =  58"  54i',  W"  =  108*'  88'. 

Twins:  tw.  pi.  m.  Crystals  thick  tabular  |  c;  faces  e  striated  |  edge  e/r,  a  featber-like  stria- 
tion  on  twins.  Cleavage:  c.  perfect.  Laminae  flexible.  H.  =r  2*5.  G.  =  4  212-4'220.  In  very 
thin  plates  dark  greenish  gray,  translucent. 

Gomp.,  Tar. — Sulphides  of  silver  and  iron. 

1.  Sternbergite,     AgFe,S,  or  Ag,S.Fe,S,  =  Sulphur  30-4,  silver  34*2,  iron  35*4 
=  100. 

2.  Frieseite.     Physical  characters  as  above;  analyses  4,6  below,  corresponding 
to  Ag,Fe.S,  =  Sulphur  34-1,  silver  28-7,  iron  37*2  =  100. 

AniL— 1,  Zippe.  Pogg.,  27,  690. 1888.  2.  Rg.,  Min.  Ch.,  66,  1875.  3,  Janovsky,  Zs.  Er« 
3,187,1878.    4.  5,  Preis,  ibid.  ^»  n 

8  Ag  Fe 

1.  Joachimsthal,  Btemhergile       80  0         88*2         860    =s    09*2 

2.  **  "  2910        85-27       8597  =  10084 

3.  ••  «  88-87        80-69        85-44  =  100 

4.  *•  FrieMiio  38  0         291  874    =    99*5 

5.  •'  ••  aaO         2T-6         37-3    =    988 
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r^  eto. — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  gives  off  sulphur  and 
fuses  to  a  magnetic  globule,  the  surface  of  which  shows  sepurated  metallic  silver.  The  washed 
mineral,  treated  with  the  fluxes,  j!;ives  reactions  for  iron;  on  charcoal  yields  a  globule  of  metallic 
silver.     Soluble  in  aqua-regia  with  separation  of  sulphur  and  silver  chloride. 

Gbm.^8iernbergiU  occurs  with  ores  of  silver,  particularly  pyrargyrite  and  stephanite.  at 
Joachimsthal  in  Bohemia,  and  Johanngeorgenstadt  in  ISaxony,  also  at  Scbneeberg  (Breith.). 
Named  after  Count  Caspar  Sternberg  of  Prague. 

The  FUxilUe  silver  ore  (Argent  suture  JlSeibie  Bourn.,  biegeamer  SUberglan*  Germ.)  from  the 
HimmelsfQrst  mine,  near  Freiberg,  is  referred  here. 

Frie&eUe  occura  with  dolomite,  proustite,  and  pseudomorphs  of  '*  Silberkies"  (see  below, 
Tsch.)  on  massive  marcasite  at  Joachimsthal;  the  crystals  of  frieseite  and  "  Silberkies"  some- 
times in  parallel  position. 

Ret— >  Min..  p.  180,  1852;  see  earlier  Haid..  1.  c,  or  Pogg.,  11,  483,  1827.  •  L.  c.  and  Zs. 
Kr.,  6,  426,  1881;  for  q  the  symbol  (043)  and  angle  given  do  not  agree,  viz.,  cq  =  47''  28'  meas. 

Argbntoptrite.    Silberkies  8,  v,  Waltantimtmn,  Nachr.  Ges.  GOtt.,  9,  66. 1866. 

Described  as  monoclinic;  in  six-sided  twin  crystals.  No  cleavage.  Fracture  uneven. 
Brittle.  H.  =  3*5-4.  G.  =r  6*47(?).  Luster  metallic.  Colorsteel-gray  to  tin -white;  tarnishing. 
Analysis  (6)  below.    From  Joachimsthal. 

Tschermak'  later  described  pseudomorphs  in  small  hexagonal  crystals  consisting  of  argentite, 
marcasite,  pyrrhotite  and  pyrargyrite,  which  he  regarded  as  being  the  argentopvrite  of  v.  Wal- 
terahausen.  Schrauf ',  however,  sustained  the  latter  species  making  it  orthorhombic,  but  pseudo- 
hexagonal  by  repeated  twinning. 

Axes  a  :  5  :  j  =  0*5812  : 1  :  0*2749,  or  near  that  of  stembergite  if  h  be  multiplied  by  8.  Forms: 
*,  c,  w,  n  (180),  y(Oll).  a?  (021),  p  (111),  ar  (421).  Angles:  mm'"  =  •60*'  20',  <y  =  15°22, 
bx  =  *61"  12,  cp  =  28''  45'  (=     A  110  stembergite).    Silver  =  22-8  p.  c. 

Streng*  has  also  described  a  ' '  Silberkies"  from  Andreasberg.  occurring  in  prismatic  crystals, 
pseudo-hexagonal  b^  twinning,  with  the  planes  m,  n,  x  (as  above).  No  cleavfus^.  Fracture 
uneven.  Rather  brittle.  H.  =  8*5-4.  G.  =  4*18.  Luster  metallic,  brilliant.  Color  bronze- 
yellow,  tarnishine  on  surface.  Weak  magnetic.  Analysis  (7)  below.  Weisbach^  has  described 
a  similar  mineral  from  Marienberg,  like  the  above  in  form.  Brittle.  G.  =  4*06-4*12.  Also 
another  from  the  HimmelsfQrst  mine,  Freiberg,  similar  in  form  but  with  cleavage  |  e\  crystals 
often  grouped  in  hemispherical  forms.  Not  brittle.  G.  =  4*206.  Color  on  fresh  fracture 
bronze-yellow.  Analysis  by  Winkler  (8)  below.  To  these  varieties  the  name  argtroptritb 
was  attached. 

AnaL— 6,  Waltershausen,  1.  c.    7,  Streng,  1.  c.    8,  Whikler,  Jb.  Min.,  908,  1877. 

S  Ag  Fe 

6.  Joachimsthal,  Argeniopyrite       [34*2]        26*5         89*8    =  100 

7.  Andreasberg.  **  BOberkies  "  30*71       32*89        35*89  Cu  019  =  99*68 

8.  Freiberg,  ArgyropyriU  32*81       29*75       86*28  =  98*84 

The  relations  of  the  above  minerals  are  yet  uncertain.  It  seems  probable  that  there  may  be 
two  independent  species:  1,  SUmbergite  (including  frieseite)  usually  in  tabular  crystals,  cleava- 
ble,  soft,  flexible;  and  2,  Argeniopyrite  usually  in  prismatic,  pseudo-hexagonal  forms,  without 
cleavage,  harder,  brittle.  The  fact  that  the  two  forms  occur  together  seems  to  point  to 
this.  The  '*  argyropyrite"  from  Freiberg  seems  to  be  intermediate  between  them.  The  vari- 
ation in  composition  is  probably  more  api>arent  than  real.  Streng  suggested  the  formula 
AgaS  -|-  pFenSn-i  for  the  group  (i.e.  acanthite  -{-  pyrrhotite),  but  no  simple  numerical  relation 
exists  and  pyrrhotite  is  yet  to  be  shown  to  be  other  than  true  hexagonal  in  form. 

Ret— ^Ber.  Ak.  Wien.  54  (1),  842,  1866.  *  lb.,  64  (1),  192,  1871.  '  Jb.  Min.,  785,  1878. 
*  lb.,  906,  1877. 

67.  AOANTHITZI.    Akanthit  Kenng.,  Ber.  Ak.  Wien,  15,  238,  1855,  Pogg.,  96,  462,  1855. 
Orthorhombic.     Axes  d:h:i  =  0-6886  :  1  :  0*9944  Dauber*. 
100  A  110  =  34°  33',  001  A  101  =  55°  17f ',  001  A  Oil  =  44°  50i'. 

Forms:  m  (110,  /)  e  (301,  3-1)  ;r  (214.  i-2)  m  (122,  1-2)  oo  (141.  44)« 

a(100,  t-i)  a(l20,f-2)  ^  ^jj   j  jv  n  (211.  2-2)  A:  (121,  2-2)  /i^  (152.  f-S) 

6(010,1-1)            ^.jQi   i.^v                    '  ^(534.H)  « (241. 4-2)  ^  (161, 6-«)« 

c  (001,  0)  ^  '^  5  .;  *  (118»  i)  .  .125   .  5x  •  (131.  3-8)  O  (163.  2^) 

r  (210.  .2  u  m.  ii!  ^  '^:  II  r  S^  {Ij         ^  <1«'  »-^)  ^  ^^^^  t  «> 

Also  doubtful  0(508,  f-i).  <(203,  fi),  f(506,  ft),  ^(801.  8.i),  y{61S,  |-5),  o-(1415-13,  if  HX 

g  (8-20-1.  20-J). 

Krenner  sbows  the  close  correspondence  between  the  angles  of  arantbite,  as  given  by 
Dauber,  and  those  required  by  tbe  isometric  system,  and  argues  from  this  that  the  crystals  of 
uctanthite  are  simply  aistorted  forms  of  argentite.  This  conclusion  seems  plausible  (cf.  gold, 
silver,  also  hessite),  but  cannot  be  regarded  as  proved,  cf.  Zs.  Kr  ,  14,  88^^.  1888 
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TT'"    =    88'    0' 

ee'   =154"    (T 

<jr    =    89*20' 

m'      =    49M8i' 

mm"  =    69''    6' 

drf  =    89"  41' 

ek   =    67°  62' 

l>p"'  =    59'*  2' 

aa'     =    7r58' 

ca;   =    30M8' 

jRp'  =    9r  21V 

nn'"  =    36''  8' 

00'       =  110''  86' 

cp   =    60M8' 

nn'  =  127**  57' 

A*'"  =    97"  6' 

uu'     =  UV  48' 

en  =    71^*62' 

kk'  =    65**  57' 

m"    =  119*'  r 

Twins:    tw.  plane  o.    Habit  prismatic,  crystals  nsnally  slender;  sometimes 
monoclinic,  in  development  of  planes. 

Cleavage  indistinct.  Fracture  uneven.  Sectile. 
H.  =  2-2-5.  G.  =  7-2-7-3;  7-196,  Freiberg,  7-246, 
Joachimsthal,  Dbr.  Luster  metallic.  Color  iron-black. 
Opaque. 

Comp. — Silver  sulphide  like  argentite,  Ag,S  =  Sul- 
phur 12-9,  silver  87-1  =  100. 

Pjn^.— As  for  argentite. 

ObB.— At  Joachimsthal,  with  pyrite,  argentite,  and  calcite,  a 

usually  OD  quartz;  also  at  the  Him  meNfi'irsi  and  other  mines,  near  Freiberg,  Dbr. 

Freiberg  in  Saxony,   along  with  argentite  and  stephanite.    A 

specimen  found  in  1860  shows  brilliant  crystals  22mm.  long.    At  Schneeberg  with  native  silver 
and  argentite. 

Named  from  atcavBa  iliorn,  in  allusion  to  the  shape  of  the  crystals. 

Rel— 1  Ciystals  from  Himmelsf Qrst  mine,  Ber.  Ak.  Wien,  39.  685,  1857.  <  Groth,  Anna- 
berg,  crystals  with  marked  monoclinic  symmetry,  Min.  8amml.,  51,  1878. 

ArtiL — A  silver  sulphide,  AgaS,  in  acicular  crystals  resembling  acanthite  has  been  obtained 
by  Weinscheuk,  Zs.  Kr.,  17.  497,  1890. 

DALEMiNzriE  BreWi.,  B.  H.  Ztg.,  21,  98,  1862.  22,  44,  1863.  Silver  sulphide  (AgaS)  in  an 
orthorhombic  form  regarded  as  distinct  from  acanthite;  crystals  short  prisms  with  010,  001,  110, 
121,  with  mm"  =  64".  G.  =  7"049.  It  may  be  a  pseudomorph  after  stephanite,  cf.  Frenzel. 
Min.  Lex.  Sachs.,  76,  1874.  Found  in  1858  at  the  Himmelfahrt  mine  at  Freiberg  with 
iigentite. 


3.  Sphalerite  Group.    BS.    Isometric,  tetrahedral. 


58.  Sphalerite 

59.  Metacinnabarite 

Guadalcazarite 

60.  TiemanxLite 

ZnS 
•    HgS 
(Hg.Zn)S 
HgSe 

61.  Onofrite 
92.  C«loradoite 
63.  Alalmndite 

Hg(S,Se) 

HgTe                M 

MnS 

64.  Oldhamite 

65.  Pentlandite 

CaS 

2FeS.NiS 

Massive. 


68.  BPHAZjBRITII  or  Blende.  Galena  Inanis,  Germ.  Blende,  Agrie.,  Interpr.,  465b 
1546.  Bl&nde,  Pseudo-galena,  Zincum  S,  As,  et  Fe  mineralisatum,  WaU.,  Min.,  248,  1747. 
Zincum  cum  Fe,  S  mineralisatum  Bergm.,  Sciagr.,  1782.  Sulphuret  of  zinc.  Zinc  sulfure  Fr, 
Zinc  Blende.  Sphalerit  Oloek.,  Syn.,  17,  1847.  Black- Jack.  Mock-Lead,  False  Galena  JS^/ f/. 
Minerg,    Blende  or  Zinkblende  Germ.    Blenda  Ital,,  Span.    Chumbe  Spafi.  8.  A. 

Cleiophane  NuUal.  Cramerite.  Marmatite  (fr.  Marmato)  Bauasingauli,  Pogg.,  17,  899, 
1829.  Przibramite  ffuot,  Min..  298,  1841.  Marasmolite  Sheph.,  Am.  J.  Sc,  12,  210,  1851. 
Christophit  Breiifi.,  B.  H.  Ztg.,  22.  27.    Rahtite  Sheph.,  Am.  J.  Sc,  41,  209,  1866. 


BUZPBWSa,  BBLBKIDKB.   TBLLUBn>E8.  STa 


iBOmetrio;  tetr^tedral.    Obeerred  fonna^; 
»(911,  t^ 


•  »».«) 

<aio.  0 

J(«M,  »■ 

•  ail.  1) 

.(Ml,  •)• 

•,(in,-« 

ft(ia-l-l.  12-1B)< 

a  (810.  t9^ 

*  («1.  M) 

«mo.  M) 

rma,  H)" 

»(3-I0.  (-8) 

mffll.  «-8) 

,(8»,  H) 

/>■(»,  H) 

P.  (881.-8) 
9,  <8St.  -8) 
#,  (BS8.  -»)• 
*,  (66i.-f)» 


^,  {4il.-W) 
',  Crt8.-H)* 
m.  (Ml,  -  8-8) 
,<r,  (883,,-H)' 
/S,  (:fi2.-H) 

I,  Oil, 


•-(Wl.  H)" 
t.  (SSl,  -  84)> 
*,  0S8.-H)' 

«,  (453.  -  9-4)* 
>,  (4fii.  -  H) 


f.tow, -ir        »,  (an, -8-2)'  "'JX     7:;. 

i.m-Ms;     '^^  "*^  «, (11101.-11 


Becke*  statM  that  the  pMltive  octanta  nn  poor  fn  pluiM.  the  ftoei  area,  or  striated  wftb 
■tntght  lina;  m  li  luuall;  poattlTe.    Id  the  negative  ocianta  the  KCODdary  planes  are  mora 

:,  facea  often  rounded  or  with  vicinal  elevations.    The  etching  figures  on  o  (+  1)  and 

9  deep  depressions;  on  o,  (—  1)  and  on  d  they  an  acute  elevauona    In  geneiml  tbv 
■ a — .-_-j  •-■--;»  to  the  positive  octants.    The  rice  and  Inster  of_tbe  hcesdoea 

— «B"~   —  j™"M™  "nd   nBmitl* 

<otlnl7  agree  vith  the  abore*. 


Vif.  1,  Botdno.  Beoke.    9,  St.  Agnej.  Id.    8,  Schemnitz,  Sbk.    ^  Lockport.    6,  Freiberg,  Bbk. 


Twina:  tw.  pi.  o,  th'e  oomp.  face  nanally  |  o,  bntslsoXo.  Twinning  often 
repeated,  and  sometimes  producing  narroT  polysynthetic  lamellte.  Crjst&b 
frequently  highly  complex  and  distorted,  sometimes  resembling  rhombohedral 
forms;  the  faces  d,  m  often  rounded  together  into  a  low  conical  form.  Commonly 
masaiTo  cleavable,  coarse  to  fine  granular  aud  compact;  also  foliated,  sometimea 
fibrons  and  radiated  or  plumose;  also  botryoidsl  and  other  imitative  shapes. 
Cryptocry  stall  in  e  to  amorphous,  the  latter  sometimes  as  a  powder. 

Cleavage:  dodecahedral,  highly  perfect.  Fractare  conchoidal.  Brittle. 
H.  =  3-5-4.  G.  =  3'9-41;  4*063  white,  N.  J.  Luster  resinous  to  adamantine. 
Color  commonly  yellow,  brown,  black;  also  red,  green  to  white,  and  when  pnr» 
nearlv  colorless.  Streak  brownish  to  light  yellow  and  'white.  Transparent  W 
translucent.    Refractive  indices,  Bamsay": 

n,  =  2-34165  Li    n,  =  2-36923  Na    b^  =  2-40069  TI 

Sometimes  shows  abnormal  donbte  refraction.  Fyro-electrio,  polar  in  tfa* 
direction  of  tho  trigonal  axes,  Friedel ". 
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_jino  snlpliide,  ZnS  =  Salphnr  33,  zinc  67  =  100.  Often  containing 
nonand  manganefle,  and  sometimes  cadmium,  mercury  and  rarely  lead:  and  tin. 
Also  sometimes  contains  traces  of  indiuin,  gallium  and  thallium;  may  be  argentifer- 
ous and  auriferous. 


▼ar.^1.  Ordinarjf.  Ck>ntainiDg  little  or  no  iron;  colors  white  to  yellowish  brown,  sometimes 
black;  G.  =  4-0-41.  The  pure  white  blende  of  FranJdlD.  N.  J.,  is  the  deiophana  (anal.  1). 
A  kind  oocurrin|^  at  Kordmark,  Sweden,  in  snow-white  crystals,  consists  of  pure  2^8  with 
neither  Fe  nor  Mn.  The  red  or  reddish  brown  transparent  a^tallized  kinds  ore  sometimes 
called  ni^jf  blende  or  rubv  tine. 

The  massive  cleavable  forms  are  the  most  commoh,  vaiyibtf  from  coarse  to  fine  gmnular; 
also  cnrptocrystalline.  Bchalenblende  (Germ.,  also  ZAerblende)  te  a  closely  compact  variety,  of  a 
pale  liver-brown  color,  occurring  in  concentric  layers  with  reniform  surface;  galena  and 
marcasite  are  often  interstratified^  The  fibrous  forms  {/aseriffe  ZinkHUnde  Germ.)  are  chiefly 
wurtziie  (p  70).  Rarely  occun  as  a  soft  white  amorphous  deposit,  resembling  the  ^nc 
solphide  precipitated  by  hydrogen  sulphide  in  the  laboratory,  cf .  below. 

3.  Ferr^erous;  Marmatiie,  Gontaining  10  p.  c.  or  more  of  iron;  dark-brown  to  black: 
Q.  =  8*lM-05.  The  proportion  of  FeS  to  ZnS  varies  from  1 :  5  to  1 :  2,  and  the  last  mtio  ts  that  o( 
the  ehrittophiie  of  Breithaupt,  a  brilliant  black  sphalerite  (anal.  11)  from  St.  Christophe  mine,  at 
Breitenbnmn,  near  Johanngeoreenstadt,  having  G.  s=  8*91-8*928.  A  similar  variety  from  St. 
Agne^,  Gomwall,  gave  Oollins  26  p.  c.  Fe,  Hin.  Mag.,  3,  91, 1879. 

8.  Oadmffermu;  FHbramUe,  PnSbramUe.  The  amount  of  cadmium  present  in  any  sphalerite 
thus  far  analyzed  is  less  than  5  per  cent. 

4  Mereurial,  A  specimen  from  Aviles,  Asturia,  yielded  Soltsien,  0186  p.  c.  Hg,  Jb.  Mln.» 
fl,  873  ref.,  1887;  other  sphalerites  (Sweden,  Rhine)  have  given  0*02  p.  c. 

5.  Blawn^erauM.    Specimens  of  the  black  sphsXerite  from  Freiberg,  with'  12-18*4  p.  c.  Fe  and 
Q.  =s  8iM^'99,  yielded  006-0*69  p.  c,  Sn,  present  as  sulphide,  also  some  cassiterite  as  impurity 
Cf.  Stelzner  and  Schertel,  Zs.  Kr.,  14,  898, 1888. 

AbsL— 1.  Heniy,  Phil.  Mag.,  1,  28, 1861.  2,  8.  7,  9,  P,  K.  Caldwell,  priv.  ooptr.  4r^B. 
L.  S^iOcz,  Zs.  Kr.,  11, 816, 188C 


Zkg.,  22,  27, 1868. 


10,  Becht  Am.  J.  Sc,,  14,  61^  1862.     11,  Heinichen,  B.  B. 


Q 

8 

Zn 

Cd 

Fe 

Un 

L  Franklin  Furnace,  wA. 

4*068 

82*82 

67*46 

tr. 

.» 

-   e  99*68 

2l  Pioos  de  Europe,  jrw. 

4*098 

88-60 

66-59 

.. 

0-16 

—    e  100*85 

8.  Joplin,  Mo.,  yw. 
4.  Scbemnitz,  y». 

4*098 

82*98 

66-69 

— 

042 

—    =100-04 

4-109 

82*79 

66-24 

1-62 

0*47 

—    =100*02 

6.  K^^nik,  |fip.-6rfiu 

4*098 

82M 

64*92 

1*05 

0-57 

0*87  Pb  0*05.  Cu  006, 
Sb  0  04,  As  If. =100-04 

6.  Kagyig,  hm. 

4-064 

88*47 

68*76 

0*14 

1*87 

1-56  Pb  006.  Cu  «r.. 
Sb0*06,  As  <r.  =100-44 

7.  (Boxbnry  Ct,  thti 

4*078 

88*86 

68*86 

-. 

8*60 

—   =100-82 

8.  Rodna,  blk. 

4*002 

88-49 

6210 

1*51 

12-19 

0-87  =  99-66      . 

9.  Felsdbauvft.  Uk. 
10,  Bottino.  ifarmaUU     . 

4*080 

88*26 

60*02 

0-80 

16-44 

—   Pb  1-01  =  100  02 

88*65 

4811 

tr. 

16-28 

—   Cu  <r.  =  97*99 

11.  Brdtenbrunn,  Orittephae 

8*92 

88*57 

44-67 

0-28 

18-25 

2*66  Sn  tr.  =  99*48 

On  the  sulphides  of  lead  and  zinc  which  aro  probably  to  be  regarded  as  mixtures  of  gal6&S 
and  sphalerite,  see  huascolite,  kilmacooite,  p.  51.  The  brass-ore,  Messingerz  O^rm.,  oz  early 
mineralogists  is  a  mi^cture  of  sphalerite  and  chalcopyrite.  Shepard's  marasmoUte  is  a  partially 
deoompoied  sphalerite  containing  some  free  sulphur. 

Pyr^  etc« — ^In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
coal, in  R.F.,  some  varieties  ffive  at  first  a  reddish  brown  coating  of  cadmium  oxide,  and  later 
a  coating  of  zinc  oxide,  which  is  yellow  while  hot  and  white  after  cooling.  With  cobalt  solu* 
tioD  the  zinc  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting, 
five  with  borax  a  reaction  for  iron.  With  soda  on  charcoal  in  Ii.F.  a  strong  green  zinc  flame. 
DilBcuUly  fusible. 

Dissolves  in  hydrochloric  acid  with  evolution  of  hydrogen  sulphide.  Some  specimens 
phosphoresce  when  struck  with  a  steel  or  by  friction. 

Oba.— Occurs  very  commonly  in  both  crystalline  and  sedimentary  rocks,  and  as  a  frequent 
SModate  of  galena;  also  associated  with  chalcopyrite.  barite,  fluorite,  siderite;  common  in  silver 
mines.  It  often  forms  beds  of  considerable  magnitude  filling  cavities  in  limestone.  Crystals  of 
q»halertte  have  been  observed  associated  in  parallel  'position  with  tetrahedrite,  also  wilh  chal* 
copyHte  (cf.  Becke,  Min.  Mitth.,  6.  881,  1888). 

Some  of  the  chief  localities  for  crystallized  sphalerite  are:  Alston  Moor  in  Cumberland, 
black  variety;  Derbjrshire,  St.  Agnes  and  elsewhere  in  Cornwall;  Oberlahnstein  iu  jNassau, 
Sms,  red:  Andreasberg,  yellow  and  brown,  Keudorf  in  the  Harz,  Freiberg.  Breitenbrunn  and 
oUier  localities  in  Saxony,  black  and  brown;  Pribram,  green  or  yellow,  and  Schlackcnwald  in 
Bohemia,  black;  Kapnik  in  Hungary,  green  or  yellow;  Kagv&g  in  Transylvania,  brown; 
Bodna,  black;  the  Binnenthal  m  Switzerland,  isolated  crystals  of  great  beauty,  yellow  4o  brown 
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tn  color,  in  cavities  of  dolomite;  Sala  in  Sweden;  Kordmark,  black,  brown  and  also  snow- 
-wbite.  A  beautiful  transpai-ent  variety  yielding  large  cleavage  maases  is  brought  from  Pioos  do 
Buropa,  Province  of  Santander»  Spain,  where  it  occurs  in  a  brown  limestone.  Fibrous  varieties 
(see  wurtzite)  are  obtained  at  Pfibram,  Geroldseck  in  Baden,  Raibel-;  also  in  Cornwall.  The 
original  Marmatite  is  from  Marmato  near  Popayan,  Italy.  Large  beds  occur  at  Ammeberg 
on  liake  Wetter  in  Sweden.  The  new  element  gallium  was  first  identified  in  the  sphalerite 
of  the  Pienefltte  mine.  Valine  d'Argel^s.  Pyrenees,  L.  de  Boisbaudran.  C.  R.,  81,  4d8, 1876. 

Abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In  y,  York,  Sulli- 
van Co.,  near  Wiirtzboro',  it  constitutes  a  large  part  of  a  Ickd  vein  in  millstone  grit,  and  is 
occasionally  in  octahedrons:  in  St.  Lawrence  Co.,  occurs  at  Cooper's  Tails;  at  Mineral  Point 
with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with  iron  and  copper  pyrites 
traversing  serpentine;  at  the  Ancmm  lead  mine  in  Columbia  Co.,  of  yellow  and  brown  colors; 
in  limestone  at  Lockport  and  other  pl&ces,  in  honey  and  wax-vellow  crystals  often  transparent; 
with  galena  on  Flat  Creek,  two  miles  south-west  of  Spraker's  Basin.  In  Mau.,  at  Sterling,  of  a 
cheny-red  color,  with  ealena;  also  yellowish  brown  at  the  Southampton  lead  mines;  atJUat- 
field,  with  galena.  In  if.  Hamp.,  at  the  Eaton  lead  mine;  at  Warren,-  a  large  vein  of  black 
blende.  In  Maine,  at  the  Lubec  lead  mines;  also  at  Bingham,  Dexter,  and  Parsonsfield.  In 
Conn.,  yellowish-green  at  Brookfield;  at  Berlix^  of  a  yellow  color;  brownish  black,  sometimes 
finely  crystallized  at  Roxbury,  and  yellowish  brown  at  Lane's  mine,  Monroe.  In  If,  Jeney,  a 
white  variety  {eleiophane  of  Nuttall)  at  Franklin  Furnace.  In  Penn.,  at  the  Wbeatlcy  and 
Perkiomen  lead  mines,  in  handsome  crystallizations;  near  Friedensville  Lehigh  Co.,  a  juhile 
waxy  var.  In  Virginia,  at  Walton's  gold  mine,  Louisa  Co.,  and  more  abundantly  at  Austin's 
lead  mines,  Wythe  Co.,  where  it  occurs  crystallized,  or  in  radiated  crystallizations.  In  Mu!hiffan\ 
at  Prince  vein,  Lake  Superior,  abundant.  In  lUinoie,  near  Rosiclure,  with  gatena  and  caldte; 
at  Marsden's  diggings,  near  GaleDa,  in  stalactites,  some  6  in.  or  more  through,  and  covered  witii 
cryst.  marcaslte.  and  galena.  In  WiecoTisin,  at  Mineral  Point,  in  fine  ctystals,  and  many  of 
larffe  size  (8  in.  through,  or  so),  altered  to  smithsonite.  In  Tennessee,  at  Haysboro',  near  Nash- 
ville. In  Misaauri,  in  beautiful  crystallizations  with  galena,  marcasite  and  calcite  at  Joplin  and 
other  points  in  the  southwestern  part  of  the  state;  the  deposits  here  occur  in  limestone  and  are 
of  great  extent  and  value.  The  original  sphalerite  in  places  has  been  removed  and  redeposit^i 
as  calamine  or  smithsonite,  or  again  as  sphalerite,  usually  in  crystals.  A  variety,  formed  by 
reprecipitation,  occurs  as  a  soft  white  powdery  mass  in  Galena,  Cherokee  Co.,  southeastern 
Kansas,  adjoining  the  zinc  region  of  Missouri;  the  deposit  as  first  exposed  extended  for  80  feet 
with  a  thickness  of  at  least  4  feet.  *  (Am.  J.  Sc,  40,  160,  1890.) 

Named  Uende  because,  while  often  resembling  galena,  it  yielded  no  lead,  the  word  in 
German  meaning  blind  or  deeetving,    SpfialeriU  is  from  a'0cx\€p6^,  treacheroue, 

Alt«^Sphalerite  by  oxidation  changes  to  the  zinc  sulphate,  goslarite.  Calamine,  smith- 
tonite,  and  liinonitc  occur  as  pseudomorphs. 

Ajrtif. — Made  in  crystals  from  a  solution  of  sulphate  containing  some  putrifying  animal 
matter;  in  an  experiment  by  Gages,  using  oysters  for  the  animal  matter,  the  shells  were  turned 
partly  into  carbonate  of  zinc  and  selenlte,  and  some  sphalerite  incrusted  them.  Also  may  be 
made  by  subjecting  heated  oxide  or  silicate  of  zinc  to  vapors  of  sulphur.  Cf.  further  Fouqu^ 
L6vy,  Synth.  Min.,  297,  1882. 

Bdmle  Shepard  is  an  impure  uncrystalline  sphalerite,  with  G.  =  4*128,  containing  iron  and 
capper,  see  5th  Ed.,  p.  50. 

Ref.— 1  See  Sbk.,  Zs.  G.  Ges.,  21,  620,  1869;  24,  180.  1872;  30,  573,  1878;  also  earlier  Hbg.» 
Hin.  Not.,  1,  28,  1856,  Kapnik  with  h  and  //;  6,  7,  1864,  Cumberiand  and  Schemnitz;  Rath, 
Binnenthal,  with  u,  Pogg.,  122,  896,  1864.  Later  Becke,  Min.  Mitth.,  5.  457, 1883.  The  dis- 
tinction between  the  planes  of  the  -f  and  —  octants  was  made  out  by  Sbk.,  and  revised  and 
extended  by  Becke  on  the  basis  of  etching  experiments;  the  results  of  the  latter  (sec  above)  are 
followed  here.    Someplanes  are  in  doubt  as  between  the  +  and  —  position. 

*  Klein,  Kapnik,  Jb.  Min.,  492;  1871.  » Id.  Binnenthal,  ibid.,  897,  1872;  Klein  called  it 
722,  but  Becke's  etching  makes  the  prominent  tetrahedron  for  this  locality  (111)  and  reverses  the 
position  taken  by  other  authors.  *  Sbk.,  I.  c.  *  Groth,  Min.  Samml ,  23,  1878.  <  Becke.  1.  c. 
'  Hintzc,  Striegau.  Zs.  Kr.,13,  161.  1887  *  Flink,  Nordmark,  Bihang.  Ak.  H.  Stockh.,  13.  (2), 
No.  7,  15,  1885.    •  FOldt.  K6zl.,  18,  151.  1888.  • 

^^  Santauder,  Picos  de  Europa,  Zs.  Kr.;  12,  .218,  1886.  On  effect  of  change  of  temperature, 
etc.,  on  indices  of  refraction,  see  Calderon,  Zs.  Kr.,  4,  504;  and  Voigt,  lb.  5,  113.  1880: 
"  Friedel,  Bull.  Soc.  Min.,  2.  32.  1879;  Id.  and  Curie,  6.  191,  1883. 

On  the  effect  of  heat  on  molecular  structure.  Mid.,  Bull.  Soc.  Min..  5,  235,  1882,  cf.  also 
Hautefeuillc.  C.  R..  93.  774.  1881.  Experiments  in  hardness,  Exner,  Unt.  Hftite  Kr.,  p  88, 
1878. 

69.  MBTAOINMABARXTB.    Q.  B.  Moore  J.  pr.  Ch.,  2.  819,  1870;  Am.  J.  8c..  8,  SQL 

1872.    Mctaziunobcr  Qenn. 

Jsometric;  tetrahedral.    Observed  forms* : 

0  (111.  +  1)    o,  (lil,  -In  (211.  22)    /y{822,  ff)    ^  (^5.  H) 
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Twiiu:  tw.  plan«  0,  oommon.  Habit  tetmbedml,  faces  rongh  and  nnpoliehed. 
AlsomassiTe;  amorplious. 

Fracture  sabconi^idal  to  uneven.  Brittle.  H.  =  3.  G.  =  7'81,  PJd.,  crjBt ; 
7-70l-7'748,  Moore,  amorpfaone.  Lnstor  metallic,  Oolor  grayiBh  black.  Streak 
bisck.    Opa(ia%. 

C«Bp.— Ueroorio  enlphide.  like  cinnabar,  H^S  =  Snlphar  13*8,  memuT 
86-8  =  100. 

AnaL— Hoote,  1.  e. 

S  Hg  Fa  Quartz 

1.  18-79  8568  083  0-36      =  10007 

2.  ISH  89.80  0-40  024      =  100-4S 
Ptt.— See  cionabar 

Ota.— From  ibe  Reddlngiou  mine,  Ii&ke  comty,  California,  witb  cinnabar  Id  actcnlar 
cryHtBlB,  aiiartz  tiud  murcaslte.  Also  at  tbe  Baker  mine  near  Knozvllle;  some  toas  bave  been 
found  ot  New  Idris,  Fnsuo  Co  (Becker).  At  BuUeuco,  Mexico,  In  pseiidomorpba  of  clnnabir 
after  BtibnltelSHudb.)  ALtbe  mercury  mines  In  tbe  Palallnaie.  Alia  reported  from  Berma. 
doff  near  Waldeuburg,  Slleain  iTrnube).  Probably  at  Pakaraka,  Bay  of  lalaLdi,  Mew  Zealaod, 
whare  Button  in  167U  noted  ihe  occurreuce  of  native  mercury  and  a  "  black  ore  of  mercury 
a  sulphide  coDiaintng  some  iron."    B.  =  6.  G.  =9-884(?)  Tnws.N.  Z.Iutt..  3,  868.1870. 

Meiadnnabarite  Is  tlie  equivalent  of  tbe  black  mercuric  sulphide  of  tbe  laboifttory,  also 
called  jBlhiept  mineral  (Quecksllber-Mqhr  Oerm.). 

R«£.->Pfd.,  Am.  J^  Sc,  39  468,  1860.  MeMlle  baa  ^Mcribed  crystab,from  New 
AlmadeD,CBl.,  which  be  regards  as  rbombohedral  and  bemtmorphlc,  with  0001  A  1011  =  Id"  19', 
Am.  J.  Sc.,  40,  291  1890.  and  p.  1041. 

Qdadalcaiahits  acbw^elselenquecksilber  CatOOo  and  BurUtart,  Jb.  Hln.,  414, 1868. 
Onadalcazite  A^m.  Tabl.  Hiii.,  p.  69, 1869.  Ouadalcaxarite  PUertm.  Hln.  Mltth.,  69,  1872; 
BwUiart,  Ibid.,  94& 

Near  mclacinaabartle,  bui  contalna  a  little  zinc.  Occurs  maniTC,  with  cinnabar,  barlle, 
qnaiti  ^  Guadalcanr.  Mexico.    H.  =3.    O.  =  719.    CastUlo  mentiona  rhombobedra]  lorma 

Anal^l.  Petersen.  1.  c    2,  Bg.,  Mln.  Cb.  p.  79,  187S. 

8  Be  Hg  Zn  (U  Fe 

1.    a  ±:  7-15  UnS  1 08  79''ra  4-2S  tr.  tr.  =  90-68 

3.  14  01  tr-  saw  3-00  —  —  =  100 

The  raUo  of  Hg  :  Zn  =  6  .  1  In  anal.  (1),  and  19  :  1  in  (9). 

LnnGUANiix  D'Aehiardi,  Att.  80c,  Tcac.,  3, 112,  1876.  Slated  to  be  a  ferrlferou*  Tarlety 
of  guadalcazariie  (metnclnnnbarile):  but  not  fully  examined.  Prom  the  mercury  mtnea  of  ' 
IiCTlgliaDl,  near  Beravczza  In  tbe  Apuaa  Alps,  Italy, 

flO,  TIBHANIfTrXI.  Selenquecksilber  Marx,  Schw.  J.  G4,  228,  1828  BelenmCTCur. 
Tlemannit,  Naumann.  Hln.,  420,  18S5. 

Isometric;  tetrahedral.     Obwrved  forma': 

a  (100.  i-i);  o  (111,  I),  o  (ill,  -  1);  m  (611,  6'6),  m  (811,  S'8),  4>  (788,  \-\)\  m.  (8ll,  -  8.^. 
AIM)  doubtfuU  (18-1-1),  « (17-3-2;,  e  (18'3'2}. 


Utab,  Penfleld. 


Tvins:  tw.  pi.  0.  Crystals  tetrahednil  in  habit,  0  usually  dull,  0^  brvht; 
■one  ab  e  t<a  <p  striated  \  intereectioo-edgeB;  also  m  striated  (  edge  mja.  (^m- 
moDlv  maesive;  compact  granular, 

CleaTage  none,  fracture  uneven  to  conchoidaL  Brittle.  H.  ^  2-5.  Q.  =  8*19 
Utah,  cryst. :  8'30-6'47  Claustbal*.  Luster  metallic.  Color  steel-gray  to  blackish 
lead-graj.     Streak  nearly  black.     Opaque. 
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Comp«— Mercuric  selenide,  HgSe  =  Selenium  28-3,  mercury  717  g=  lOOL 
AnaL— 1,  Penfleld,  1.  c    2,  Petersen,  JB.  Ch.,  919, 1866. 

1.    Utah 
8.    Claiuthal 

Earlier  analyses  (6th  Ed.,  p.  66)  were  made  on  more  or  less  impure  material. 

P3rr.— Decrepitates  in  the  closed  tube,  and,  when  pure,  entirely  subiimes,  giving  a  black 
sublimate,  with  the  upper  edge  reddish  browD ,  with  soaa  a  sublimate  of  metallic  mercuiy.  In 
the  open  tube  emits  the  odor  of  selenium,  and  forms  a  black  to  reddidi  brown  sublimate,  with  a 
border  of  white  selenate  of  mercury,  the  latter  sometimes  fusing  iuto  drops.  On  dharooal 
volatilizes,  coloring  the  outer  flame  azure-blue,  and  giving  a  lustrous  metallic  coating. 

Obs.— Occurs  with  chalcopyrite  near  Zorge  in  the  Harz;  at  Tilkerode;  near  Clauslhal.  In 
California,  in  the  vicinity  of  Clear  lake.  Near  Marysvale,  Piute  Co.,  in  southern  Utah,  with 
barite,  manganese  oxide  and  calcite  in  a  vein  in  limestone,  the  ore  in  jMut  4  feet  In  thicknesk 
Of.  Becker,  U.  S.  O.  Surv.,  Mon   13,  1888.    Named  after  the  discoverer,  Tiemann. 

Rf&— 1  Pfd.,  Am.  J.  So.,  29.  449,  1886.  *  Ibid.,  p.  468;  earlier  determinations  with 
G.  as  7'l-7'87  were  probably  made  on  impure  material. 

61.  ONOFRXTB.  Selenschwefelquecksilber  SI  BMe,  Pqgg..  46,  816^  1889.  Merkur- 
Qlanz  Breith,,  Cbar.,  816, 1888.    Onofrite  Haid,,  Handb.,  666, 1»S. 

Massive;  fine  gi^ular. 

Cleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  2-5.  G.  =  7'98-8-09,  Pfd.« 
Luster  metallic.    Color  and  streak  blackish  gray.     Opaoue. 

Comp. — Sulpho-selenide  of  mercury,  Hg(S,Se),  witn  S  :  Se  =  6  : 1,  Brush,  or 
4  : 1,  Rose.     The  first  requires:   Sulphur  11*5,  selenium  4*7,  mercury  83*8  =  100; 
the  second:  Sulphur  10-6,  selenium  6*6,  mercury  82*8  =  100. 
AnaL— 1,  H.  Rose.  1.  c.    2,  Comstock,  Am.  J.  8c.,  21,  814. 1881. 
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2.    Utah 

i  11-68 

4-68 

8198 

0-64 

0-69  =::  99-48 

P3rr.— In  the  closed  tube  decrepitates  and  then  gives  reactions  for  sulphur  and  mercuiy, 
coating  the  tube  grayish  black  and  leaving  a  slight  non- volatile  residue.  In  the  open  tube  gives 
sulphurous  fumes  and  sublimates  of  mercury  and  sulpho-selenide  of  mercuiy.  On  charcoal 
gives  copious  fumes  with  selenium  odor  and  a  sublimate  with  metallic  luster  which  touched  by 
R.F.  disappears  tingeing  tbe  flame  azure-blue.    Gives  faint  zinc  and  mancanese  reactions. 

Obs.---Occurs  with  calcite  and  baurlte  at  San  Onofre,  Mexico.  With  the  pure  mercuric 
selenide,  tiemannite,  forming  a  seam  4  inches  wide  in  limestone  near  Marysvale,  southern  Utah. 

Rat— I  Am.  J.  Sc,  29,  468,  18861 

Del  Rio  early  called  attention  to  a  sulpho-selenide  of  mercunr.  He  mentions  two  ores 
occurring  in  limestone  at  Culebras,  Mexico  (Phil.  Mag.,  4,  118,  18lfo),  one  red,'  tbe  other  gray. 
These  were  called  eulebriie  and  rioUte  (also  rionite  other  authors)  by  Brooke,  ib.,.  8,  861,  1886. 
No  confidence  can  be  placed  in  Del  Rio's  chemical  determinations.    Of.  native  selenium,  p.  10. 

62.  OOLORADOTTB.    F.  A.  OmUh,  Am.  PhU.  8oc.,  17, 116, 1877. 
Massive;  granular. 

Oleavage  none.    Fracture  uneyen  to  snbconchoidal.    H.  =  8^.    G»  =s  8'627. 
Luster  metallic.    Color  iron-black,  inclining  to  gray. 

Comp. — Mercuric  telluride,  HgTe  =  Tellurium  38'5,  mercury  €1'6  =  100. 

The  material  analyzed  (see  Appendix  III.  6th  Ed.,  p.  29  for  analyses)  was  very  impure. 

Pvr.— In  the  tube  sliehtly  decrepitates,  fuses  and  yields  mef  alHc  mercury  as  a  sublimate^ 
also  tellurium  dioxide  in  drops,  and  next  to  the  assay  metallic  tellurium.    Soluble  in  nitric  add. 

Obs.~Occurs  very  sparingly  at  the  Keystone,  Mountain  Lion,  and  Smuggler  mines,  in 
Colorado,  with  quarts,  gold,  native  tellurium  and  eylvaiiile ;  it  sometimes  has  a  columnar 
structure  due  to  alteration  from  sylvanite. 

6d.  ALABAMDITB.  Schwarse  Blende  (fr.  Transylvania)  MW»r  e.  BdehefuUin,  Fbys. 
Arb.  Fr.  in  Wien,  1.  2nd  Quart.,  86.  1784;  Bindheim.  Schrift.  Ges.  Nat.  Fr.  Berl..  6.  468, 1784 
(making  it  comp.  of  Mn.  S,  Fe.  Ag).  Schwsrzerz  Klapr.,  Beitr  ,  3,  86.  1802.  Braunateinkies 
XsDnA.,  Tab..  70.  1806  Braunsteinblende  J'^  Msnganblendel  Blumenhheh,  Hsndb.,  1,  70%  1807. 
^nganglanz  Karat,  Tab..  72.   1806.     Manganto  sulfur^  H.,  Tab.,   3.    1809.      Schwtfel 


OZDHAMITE-'PBNTLANDITS.  65 


Vtogan  Oerm.    Alabaadliie  BnkL,  TV.  %  899,  1888.    BlumenbachU  BnUh..  B.  H.  Zig.,  8% 
19811866. 

iBometrio;  tetrahedral  \  In  cubes  or  dodecahedronB  with  tetrahedral  planes; 
also  n  (211,  2-2).  Twins*:  t^.  pL  o;  sometimes  repeated,  consisting  of  five 
octahedrons.     Usnally  granular  massive. 

Oleayage:  onbio,  pm!ect.  Fracture  uneven.  Brittle.  H.=:3'5*4.  G.=3*95*4*04f^ 
4036,  Mexico.  Luster  submetallic.  Color  iron-bkck,  tarnished  brown  on  exposure* 
Streak  green. 

Gomp. — Manganese  sulphide,  MnS  =  Sulphur  36*9,  manganese  63  '1  =  100. 

Pyr.— Unchanged  in  fhe  closed  tube.  In  the  open  tube  sujphurous  fumea^  Roasted  on 
charcoal,  the  aflsay  is  converted  into  the  oxide,  which,  with  the  fluxes,  gives  the  reactions  of 
nanmiese.    Soluble  in  dilute  hydrochloric  acid,  with  evolution  of  hydrogen  sulphide. 

^Obs.— Occurs  in  veins  in  the  gold  mines  of  Nagyig,  in  Transvlvama;  also  Kapnik  and 
Offenbanya  in  Hungary,  associated  with  tellurium,  rhodochrosite,  ana  auartz;  at  Gersaorf,  near 
Treiberg,  a  variety  containing  a  trace  of  arsenic;  in  Mexico,  at  the  mine  Preciosa  in  Puebla, 
with  tetrahttirite.  From  the  Horococba  mines,  Peru.  Crystallized  and  massive  on  Snake 
Biver,  Summit  countv,  Colorado,  with  rhodochrosite,  galena,  argentite,  pyrite. 

Kamed  from  Alabanda  la  Caria,  Asia  Minor. 

Artit— Cf.  Doelter,  Zs.  Kr.,  11.  83, 1885.  and  C.  R.,  106, 187%  1887;  also  Weinscbenk,  Zs» 
Kr.,  J7,  SCO.  1890. 

•'  Peters,  Jb.  Min..  CCS,  1861.    *  Schrauf .  Nagyfig,  Pogg.,  127.  848, 1888. 


64.  OLDBAMITE.    Matkdyne,  1882;  PhU.  Trans.,  London,  185. 1870. 
Isometric.     In  smUi,  nearly  round  spherules,  generally  coated  by  calcium 
sulphate  as  result  of  alteration. 

Cleavage:  cubic    H.  =  4.    G.  =  2*58.    Color  pale  chestnut-brown,  transparent 
when  pure.    Isotropic. 

Comp. — Calcium  sulphide,  GaS  =  Sulpl^ur  44*5,  Calcium  55*5  =  100. 
iUisL— After  deducting  foreign  matter  (enstatite,  etc.): 

Oldhamite.  Incrustation. 


1. 

CaS 

89-87 
90-85 

MgS 

8  85 
826 

CaSO« 

8-95 
419 

CaCO. 
8*48 

troilite 
2^ 

= 

100 
100 

Kaskelyne  suggests  that  the  MgS  may  be  considered  either  as  a  mechanically  mixed  fogrs* 
dlent,  or  as  a  constituent  of  the  mineral. 

Pyr.— Beadily  dissolved  in  acid  with  the  evolution  of  hydrogen  sulphide  and  deposition  of 
■nlphur. 

Ohs.— Found  embedded  in  enstatite  or  augite  in  the  Busti  meteorite,  and  apparently  also  tft 
that  of  Bishopville,  South  Carolina.  Named  after  Dr.  Oldham,  Director  (18fe)  of  the  Indiaa 
Geological  Survey. 

OsBOBinTB  Matkdyne,  Phil.  Trans.,  198, 1870.  Small  golden  yellow  regular  octahedrons 
CGCurrlng  in  oldhamite  and  in  augite  in  the  meteorite  from  Busti,  India*  It  is  supposed  to  be  a 
sntphide,  or  an  ozysulphlde,  of  calcium  and  probably  titanium.  Kamed  af  tei:Mr.  George  Osboma 

66.  PBNTXJkRDXTB.  Sisen^Nickelkies  Behmrer,  Vogg,.  68,  815,  1848.  Pentlandlte 
Ih^ ,  Min.,  a,  549, 1856.  Nloopyidte  Ship.,  Min.,  807. 1857.  LiUhammerit  WMnuh,  Synops. 
Min..  57,  1875. 

Isometric.    Masaivey  in  granular  aggregates. 

Oleavage  ootahedraL  Fracture  uneyen.  Brittle.  H.  =:  3*5-4.  O.  >=  4*60« 
Lnater  metdlic  Color  light  bionie-yaliow.  Streak  l^U  bionae-browii.  Opaque. 
Not  magnetic. 

denp.— A  sulphide  of  iron  and  nickel,  (Fe^i)S.  In  part,  2FeS.NiS  =  Sut 
phur  36*0,  iron  42*0,  nickel  22*0  =  100. 

8,  Sdieerar,  Lc    8^  J.  K.  Maokenrisb  priv.  contr. 

8  Fe  Ni  Cu 

1.  Lfflehammer  86-45         49-70  18*86  1*16  =   98*66 

2.  ••  86-64  40*21  8107  1*78=   99*70 
a  Bodlmiy                   84*85          85*81          89*85*          0*84  s  100-16 

•With  Co  It. 
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An  analyslf  of  the  Sudbaty  nickel  ore  by  Clarke  and  Catletl  ^ves  8  40*80.  Fe  15*87. 
lTi41*96,  CuT)'62.  SfOt  103  -=  00*97.  G.  =  4*541;  this  oOrrespondt  to  IlisFeS^,  or  thegeDeral 
formula  otpolydjrmite  (p.  75),  Am.  J.  8c.,  37,  073, 1800.    Cf.  alao  pyrrhotite. 

Pyr«— In  the  open  tube  Bulphuroua  f umee.  The  powdered  mineral  roasted  on  charcoal 
gives  with  the  fluxes  reactions  for  nickel  and  iron. 

Ohs. — Occurs  with  cbaldopyrite  in  a  hornblende  rock  near  Lillehammer  in  southern 
Norway.  The  mineral  from  Sudbury,  Ontario,  (anal.  8)  is  mined  extensively  for  nickel;  it 
carries  a  little  platinum  (O'OOO  to  0*024  p.  c)  probably  as  Bperrylite,  Clarke  and  Catlett.  Pent- 
landite  was  named  after  Mr.  Pentland. 

The  Sudbury  mineral,  examined  by  Pen^eld  (priv.-coDtr.),  show^  distinct  octahedral  cleav* 
age  (or  parting)  which  ideDtifies.it  with  the  original  penUandite. 


4.  CiBnabar-Wurtzite-Millerite  Group.    Bhombohedral  or  HexagonaL 


66.  Cinnabar 

67.  CoveUite 


HgS 
CuS 


Trapezohedral 


68.  Oreenockite       GdS 

69.  Wnrtzite  ZnS 


Hemimorphic 


i 
1*1453 

1-1466 

d  6 

0-8109  or  0-9364 

0-8175        09440 


0*8194 
b-8586 


0-9883 
0-9462 
0*9915 


70.  Millerite  NiS 

71.  NiccoUte  NlAs 

72.  Breithanptite  NiSb 

Arite  Ni(Sb,A8) 

TroiUte  FeS 

Pyrrhotite         Fe,iS,v  etc. 

If,  as  suggested  by  Groth,  the  prominentjpyramids  of  wurtzite,  gFeenockite,  etc.,  be  made 
pyramids  of  me  second  series  (e.g.,  x  =  1123,  instead  of  1011),  then  the  values  of  h  in  the 
eecond  column  are  obtained,  which  correspond  to  millerite.  The  form  of  several  of  these 
species,  however,  is  only  imperfectly  known.  A  rhombohedral  form  for  greenockite  has  been 
suggested  but  not  proved. 


73. 

74. 


0*8701        1-0047 


66.  CINNABAR.    KivvciBapt%  (fr.  Spain)  Theophr,   'Afifitor  JHnmeor.   Minium  Ffilmt.» 
Jl^.    Minium  ndtivum,  Qerm.  Bergzinober,  Agric.,  Interpr..  466. 1646.    Cinnabarite. 

Zinnober.    BchwefelquecksUber,  Herkur-Blende  Qerm.     Cinnober   Swed,     Cinabre   JK 
Cinabro  tuU.    Cinabrio  ^n, 

Bhombohedral ;  trapezohedral  like  qaartz. 
s  *62°  54'  15"  Schabus'. 


Axis  i  =  1*14526;   0001  A  lOljL 


Forms*: 

e  (0001.  0) 
m  (lOlO,  /) 
4i(llS0,  f-2)* 

« (l-0il5,  A)' 

t (loi  12.  A)' 
a  (1017,  ♦)' 

r  (I0i5,  \Y 

9  (80-810,  A)'   ^-^^^^  ^®  ''•  V 


/?  (8085.1)* 
h  (2038. 1) 
r  (7079.  If 
t(4045.  if 
r(10il,  R) 

e  (100i6-9,V> 
V  (6085,  \f 
I  (40i3,  if 


y  (18  0 


d  (1018.  J) 

/(2055.  f) 

a  (40J9.  if 

9  (10I2,  i) 


m  (9095, 1)' 

n  (20Sl.  2) 

fi>  (8031.  dr 

e  (lo-o  i6-8.  W 


f(io<)iH».«>'«;2'j^^ 

D  (5089, 1)'  ^  '*^*'  *' 


A  (SOBl.  6)« 
n  (6u8l.  6)« 
p  (7071.  7)« 

u  (10  oifii,  10)* 

b  (16018-1, 16)' 

^  (0119.  -  \f 
6(0118,-4) 

R.  ^Qii4.  -  i) 

t  (0^,  - 1) 

X  (0225,  - 1) 

g,  (0li2.  -  \) 

h,  (0228.  - 1) 

X,  (0445,  -  I) 

J(Olil,  -1) 

A(0654. -J) 

I  (0448.  - 1) 


n,  (0221,  -  2)  y  (22l8.  f  9  r.  !>• 

ip  (0562.  -  |)«         «  (llSl.  2-8) 
<»(088l, -8)*  e  (2241.  4.2)* 

^.(0441.-4)  2)(2l87,H)« 
A,  (0551.  -.  5)*  ^21  j2  mj. 

il,(0992,-|)  Ki^yXf 

.(0;16.I8-8,.V);^;XhJ 


i(08Si.  -^d) 

r  (Ollii  1,-11)* 

5(nS-20,  A-2)' 
{7(1126,  J.2)' 
J^(ll24,  J-2r)« 
P(llS8.  |.2r)« 
2  (2245.  12)* 
(7  (7-7-i418,  l-2>' 


Wfc. (Oiei8-»,-V)  .^(5-5i6-8.  t.2)« 


/i (6-4i6-28,  iM)^ 
Z  (6157.  H  V 
d  (8-8'5l8,  fri  1)* 
Ai(4l6»17.-H4iy* 

£r(i-8-4io, -H)^ 

JR  (18i2,  -2^)* 

C(i64i. -Hn» 


CINNABAR. 


87 


tK 

€i 
el 

en 


ISMS' 
27*  58' 

=  46°  8r 
^eO'26J' 
=  «9'  17^ 
=:  75'  51* 
=  79°  18' 


di 

eft 

et 

dd 

^^ 

M' 


81*24' 

9°  28* 

58*50' 

84*86' 

8^88' 
40*584' 
47*46) 
57*4' 
69*  58' 
78*  OJ' 


rf    = 
W     = 

<|}09'  = 

1^-z 


87*28* 
97*45' 
108*  12' 
114*  14* 
116*  88' 
117*  48' 
16*  14' 
95*38' 
119' 
82' 


=  119*  74' 
=   82*  r 


rJ 

=  47*  Of 

nn, 

=  55*  46' 

99. 

=  58*  51' 

eu 

=  66*25' 

e^ 

=  77*  41' 

ev 

=  81*  48' 

uu* 

=  54"  83' 

«e 

=  58*29* 

w' 

=  59*19' 

Twins:  tw.  axis  S,  often  penetration-twins^  with  also  tw.  pi.  a,  sometimes  like 
Ihe  **  Brazil  twins ''  of  quartz  .  Crystals  usually  rhombohedral  or  thick  tabular  in 
habit,  rarely  showing  trapezohcdral  planes;  also  acicular  prismatic.  In  crybtalline 
incrustations^  gmnular^  massive;  sometimes  as  an  earthy  coating: 

I.  2.  3.  4i 


/CiX 


#n»" 


1 


m 


m 


Almaden?,  Sbs. 


Mt.  Avala,  Schmidt.        California. 


Mt.  Avala,  Scbmidt 


Cleavage:  m  perfect.  Fracture  subconchoidal,  uneven.  Somewhat  sectile* 
H.  =  2>2'5.  O.  =  8*0-8*2;  8*090  O.  E.  Moore.  Luster  adamantine,  inclining  to 
metallic  when  dark  colored,  and  to  dull  in  friable  varieties.  Color  cochineal-red, 
often  inclining  to  brownish  red  and  lead-gray.  Streak  scarlet.  Transparent  to 
opaque.  Optically  +.  Indices:  aur  =  2*854,  6^  =  3*201,  Dx*.  Polarization  ciiv 
cular,  chiefly  left  handed;  twins  sometimes  showing  Airy's  spirals\ 

Var.— 1.  Ordinary:  either  {aYcrystalliged;  {b)  massive^  grauulur  eu) bedded  or  compaciS 
bright  red  to  reddish  brown  in  color;  {e)  earthy  and  bright  red. 

3.  HspaUe.  Quecksilberlebererz  and  Qiiecksilberbranderz,  Oerm.  Intiammable  cinnabar* 
Of  a  liver- brown  color,  with  sometimes  a  brownisli  streak,  occasionally  slaty  in  structure, 
though  commonly  granular  or  ^compact.  Cinnabar  mixed  with  ^n  organic  substance  called 
idruSiTie  (q.y.)  occurs  at  Idria.  'The  coralUnert  of  Idria  is  a  curved  lamellar  variety  of  hepatic 
cinnabar. 

Comp.— Mercuric  sulphide,  HgS  =  Sulphur  13*8,  mercury  86*2  =  100.  Usually 
impure  from  the  admixture  of  clay,  iron  oxide,  bitumen. 

Pyr.— In  th*.  closed  tube  alone  a  black  sublimate  of  mercuric  sulphide,  but  with  sodium 
carbonate  one  of  meuillic  mercury.  Carefully  heated  in  the  open  tube  gives  sulphurous  fumes 
and  metallic  mercury,  whicli  condenses  in  minute  globules  on  the  cold  walls  of  the  tube. 
fi.B.  on  charcoal  wholly  volatile,  but  only  when  quite  free  from  gangue. 

Obs.->Occurs  chiefly  in  veins  in  slate  rocks  and  shales,  and  rarely  in  granite  or  porf^hyry*. 
It  has  been  observed  in  veins,  with  ores  of  iron.  The  Idria  mines  ai-e  in  the  Carboniferous 
formation;  those  of  NewAlmaden,  California,  in  partially  altered  Cretaceous  or  Tertiary  beds. 
It  sometimes  occurs  in  connection  with  hot  springs  as  the  result  of  solfataric  action.  Pyrite 
and  niarcasite,  sulphidesiof  copper,  stibnite.  realgar,  gold,  etc.,  are  associated  minerals;  calcite 
quartz  or  opal,  also  barite,  fluonte,  are  gangue  mioerals;  a  bituminous  mineral  (cf.  napalite)  is 
common. 

Tiie  most  important  European  deposits  are  at  Almaden  in  Spain,  and  at  Idria  in  Carniolar 
where  it  is  usually  massive.  .^Oobsiderable  amounts  are  now  obtained  at  Bakhmut  in  southern 
Kussia,  where  it  occurs  as  an  impregnation  of  a  bed  of  Carboniferous  sandstone  from  14  to 
17  feet  in  thickness.  Qood  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolf- 
^ein  io  the  Palatinate.  Also  found  at  Reichenau  in  Upper  Carlnthia;  in  gray  wacke  at  Wiudiscb 
Kappel;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvania;  in  fine  crystals  at  the  recently 
reopened  mines  of  Mt.  Avaia.  near  Belgrade,  Servia;  at  Neumarktel  in  Caruiola;  at  Ripa  iii 
Tuscany;  at  Schemnits  in  Hungary.  In  the  Urnls  and  the  Nerchinsk  region  in  TrausbaikaL 
At  the  miiies  of  Kwd  Chaw  in  uhioa  abundantly,  and  in  Japan.    In  Guadalcazar.  Huitzuco,  Saa 
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Onofre  and  elsewhere  in  Mezloo;  at  HuancaTellca  lo  louthera  Peru,  abandant;  in  the jproTfnoii 
of  Coquimbo  and  Copiapo  in  Chili.'  Also  inlfew  South  Wales,  New  Zealand,  and  Transraal, 
8.  Africa. 

In  the  tj.  8.  forms  extensive  mines  in  California,  in  the  Coast  Ranges  at  many  diffelenC 
points  from  Clear  Lake  in  the  north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  Santa 
Mfhara  Co.  in  the  south;  important  mines  are  at  New  Almoden  and  the  Ticinity.  in  Santa  Clam 
Co..  about  60  m.  8.S.E.  of  San  Francisco.  It  is  now  forming  by  solfataric  action  at  Sulphur 
Bank.  Cal.,  and  Steamboat  Springs,*  Nevada.  Also  occurs  in  southern  Utah;  in  Idaho,  6ut  only 
as  rolled  masses.  In  Douglas  Co.,  Oregon.  In  British  Columbia,  sparsely  disseminated  througa 
%  ciystalliiie  limestone  at  the  Ebenezer  Mine,  Hector  (Kicking  Horse)  Pass,  Rocky  Mts. 

.The  name  cinnabar  is  supposed  to  come  from  India,  where  it  is  applied  to  the  red  resin, 
dragon's  blood.  The  native  cinnabar  o\  Theophrastus  is  true  cinnabar;  he  speaks  of  its  aii^ord* 
ing  quicksilver.  The  Latin  name  of  cinnabar,  minium',  is  now  given  to  red  lead,  a  substance 
which  was  early  used  for  adulterating  cinnabar,  and  so  ffot  at  last  the  name.  It  has  been  said 
(Kiug  onTrecious  Stones)  that  the  word^nt'iM  (minlera,  lial,)  and  mineral  come  from  the  Latin 
for  quicksilver  mine,  miniaria  (Fodina  miniaria). 

Alt.— Pseudomorphs  after  pyrite,  tetrahedrite,  dolomite  have  been  described  (Blum,  Pseud.. 
Nachtr.,  2,  K8.  124,  3,  262):  also  after  stibnite  (Sandb.).  Heated  nearly  to  the  point- ot 
aublimation  and  suddenly  cooled  cinnabar  is  changed  to  the  bbu>k  sulphide.  HgS;  cf.  meta- 
cinnsbarite. 

ArU^St  Claire  Deville  and  Debray  have  obtained  rbombohedral  crystals  of  cinnabar  by 
aublimation.  see  Fouqu6-L6vy,  Synth.  Min.,  p.  818,  1882;  also  Weinschenk,  Zs.  Kr.,  17,  408* 
1890. 

Rat— I  Ber.  Ak.  Wien,  6,  68, 1851:  angles  confirmed  by  Koksharov,  Min,  Russl.,  6,  257, 
1870.  *  See  She..  1.  c.  for  early  literature,  new  planes,  etc.;  also  later  Mgg.,  Jb.  Min  ,  2,  28, 
1882.  The  distinction  between  +  and  —  forms  is  not  always  surely  made,  cf.  Schmidt*. 
*  D'Achiardi,  as  a  trigonal  prism,  tetartohedral.  Ripa,  Tuscany,  Boll.  Com.  Q  .  2,468.  1871. 
Min.  Tosc.,  2,  282,1878.  *  Mgg  ,  Almaden.  Spain,  1.  c.  •  Tsch.,  Nikitovka,  Min.  Mitth..  7, 
861, 1886.  •  A.  Schmidt.  Mt.  Avala,  Servia.  FCldt.  KOzl.,  17.  555. 1887.  and  Zs.  Kr.,  13.  488, 
1887;  no  attempt  is  made  to  distinguish  between  -fand  —  rbombohedrons.  nor  between  r  and  I 
trapezohedfons.    *  Tiraube,  Mt.  Avala,  2^^  Kr.,'14,  568.  1888.    *  Propr.  Opt.,  1,  77,  1857. 

«  On  the  genesis  of  cinnabar  deposits,  see  Phillips,  Q.  J.  O.  Soc,  187^;  Christy,  Am.  J.  8c  , 
17.  458.  1879;  also  LeConte,  ib..  24,  28.  188*3:  26,  424.  26,- 1.  1888;  Becker.,  ib.,-^3. 190.  1887, 
and  Mon..  13,  U  8.  O.  Surv.,  1888.  Id  the  latter  there  is  eiven  a  full  description  of  the  occur- 
rence of  cinnabar,  especially  in  California- and  also  throughout  the  world.  Becker  concludea 
that  the  cinnabar,  pyrite  and  gold  of  the  quicksilver  mines  of  the  Pacific  Slope  reached  their 
present  position  in  hot  solutions  of  double  sulphides  leached  from  the  adjacent  granite  or  tha 
masses  underlying  it  (p.  449). 

Kthiopsitb  Adam,  Tabl.  Min.,  59,  1869.  Black  mercurous  sulphide,  HgtS;  it  Is  aa 
unstable  compound,  not  known  to  occur  in  nature. 

67.  OOVBLLITB.  FteieiUben,  Oeoflm.  Arb.,3. 129(fr.  Sangerhausen);  Kupferlndig BnAA^ 
In  HofEm.  Min..  4.  2.  178,  1817.  Bi-solfuro  di  rame  che  formasi  attualmente^nel  Vesuvio 
QfteUi  (1826).  Att.  Ace.  Napoli,  4.  9,  1889.  Indigo-Copper;  Blue  Copper.  Covelline,  Sulfure 
decuivreduV^ve,  .B^<(.,  2,  409.  1882.  Breithauptite  Chapm.,  Min.  125^  1848.  CadlODita 
Pratt,  Am'.  J.  Sc..  22,  449.  1856,  23,  409, 1857.    Cobre  afkilado  Span.  £.  A 

Hexagonal   or  rhombobedral.     Axis  i.  =  1-1466;   0001  A  1011  =  6S^  56^' 

Kenngott, 

Forms:    6(0001.0),    a  (ll90.  ^2).    « (1132.1-2),    y  (22il.- 4-2). 

Angles:    €»  =  48*  54'.    <y  =  7r  42'.    «' =  44*  1«',    ytf^fXTW.    ^^s^^WW 

Rarely  in  hexagonal  crystals  with  &ces  m  and  x.  horizontally  striated.  Oom- 
monly  massive  or  epheroidal;  ^rface,  sometimes  crystalline. 

Cleavage:  basal,  perfect  Flexible  in  thin  leaves.  H.  =  l'5-2,  (J.  =  4-590, 
4*636  crystfOa,  Zeph.    Luster  of  crystals  submetallic,  inclining  to^  reeinous,  a  little 

Sarly  on  cl6aTage-&ce;  subrednous  or  dull  when,  maasiye.    Color  incligo-blne  or 
rker.    Streak  lead-gray  to  black,  shining.    Opaqne. 
Conp.— Cupric  sulpnide,  CnS  =  S^lphnr  33'6,  copper  66*4  m  100.    Analysea* 
5th  Ed.,  p.  84. 

Pyr.— Id  tbe  closed  tube  gives  a  sublimate  of  sulphur;  in  the  enen  tube  sulphurous  fumes. 
B.B.  on  charcoal  bums  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  ftises  to  a  globule^ 

which  reacts  like  chalcocite.  ..     .^.^  ,  .^.* 

Obs.— With  other  copper  ores  near  Baden weiler .in  Baden;  at  Leogauff  in  Sabiburg  with 

ehalcopyrite,  sometimes  in  small  crystals;   at  Kielce  in  Poland;    Sangerhausen  in  Sazonys 

Mansfeld,  Thuringia;  Vesuvius,  on  lava;  common  hi  Chili. 

Named  after  N.  Covelli  (1790-1829).  the  discoverer  of  the  Vesuvian  oovellite. 
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Oovelllte  ii  a  mult  Of  the  alteration  of  other  ores  of  copper,  and  Is  often  miied  witk 
cbilcocitc,  from  which  it  has  been  deriTed.    (See  DigmtUs  and  darmenUe,  p.  (MS.) 

Artil— Formed  at  low  lemperAmree  (to  900*  C.)  from  CuO,  while  at  higher  temperaturei^  at 
too  from  Cu,0^  chalcocite  (CutS)  resolta^  Doelter,  Ze.  Kr.,  11.  84,  1885;.  also  WeinachQ|ik«  la 
cryiCaU.  ib  ,  17.  407, 1800. 

Ra£<—  >  Leoganff,  Ber.  Ak.  Wien,  12,  20. 1854;  the  suggestion  of  Groth  as  tor  position  ia 
here  followed,  since  it  shows  the  probable  relation  to  cinnabar. 

Cantonitb  is  covellite  from  the  Owton  mine,  Georgia.  oci3urriilg  in  cubes^  with  a  cubical 
cleavage.  It  is  associated  with  harrUite  (pseudomornhs  of  chalcocite  after  galena,  see  p.  00)^ 
and  is  regarded  by  Genth  as  a  pseudomorph  of  coyellite  after  the  harrisite. 

68.  OBEBNOOSXTS.  .Greenockite  JamitotK  Ed.  K.  Phil.  J..  2B.  800. 1840.  Bulphuret  of 
Cadmiam  Oonwl,  ib..  808.    Cadmium-blende.    Cadmii}i|^  sulfur6  JPV*. 

Hexagonal;   hemimorphic.    Axis  i  s  0*81001;   0001  A  lOll  9  IS"*  7^  8^^ 
Mugged 

'"TlJSii   n^  *  ^^^^^'  ♦>  '  (»H  I)  y  (7054..1)  r  (5051.  5) 

« iwui,  u)  ^  (8-0-8-80.  A)     •  (ion.  1)  t  (8081.  8)  t  (6061,  6) 

m  (1010.  D  ar  (1.0i5,  i)  p  (40ft,  |)  u  (809l.  8)  ^  ^^^^^'  ^^ 

a (llSO.  «)  i (1012.  i)  9 (8085.  f)  w (lOO-ift-O.  V) 

k  C8180.  H)  p  (8088.  f)  0  (508R  |)  e  (4041.  4) 

Of  the  above  forms  y,  «.  p  have  been  observed  only  at  the  lower  extremity  of  the  crystala* 
The  form  of  greenockite  is  near  that  of  the  other  hemimorphic  species,  iodyrite  and  zincite. 

m=   rvr  €pzs    6VW  «»  =  78*14'  «'=:89''68' 

er  =r   8*   O'  «9  =    56*  ir  oe  =  75"  8'  si*  =  53'  20** 

iwr  =  10'864'  4»=   5r8r  er  =  TT  56*'  e«'  =  57'46J' 

e^  =  25*   5^  ly  s    58*  86'  «<  ss  79"  54V  m'  »  80*  28U 

«p=:8r581'  M  =  «HI1*58'55"  ei  =  58*  201'  fiw  =  42*  80^' 

d  =  85*   5'  eu  =r    70*  24'  «*  =  24*  2^  «»'  =  70*  1' 

Crystals  hemimorphic,  •  terminated  by  c,  ex   or  cynpx  below,  above  mare 
oomjjlez;   the- pyramidal  Imqs  often  striated  burizontallyy 
and  in  oscillatory  combination. 

Cleavage:  a  distincty  Fdl.;  e  imperfect.  Fracture 
oonchoida»L  Brittle.  H.  =  3-3*5.  Q.  =  4'9-5*().  Luster 
adanoAntine  to  resinous.  Color  honey-,  citron-'br  orange- 
yellow;  also  bronze-yellow,  gtreak-powder  between  orange- 
K^low  and  brick-red.  Nearly  transparent.  Optically  -f. 
uble  refraction  weak,    co  =:  2*688  Mir. 

Gomp.— Cadmium    sulphide,    CdS  =  Sulphur    22 '3, 
cadmiam  T7'l  ^  100. 

Fyr.,  eta—In  the  closed  tube  assumes  a  carmine-red' color  while  hot.  fading  tP  the  original 
yellow  on  cooling.  lo  the  open  tube  rives  sulphurous  fumes.  B.B.  on  charcoal. -either  aJonei 
or  with  soda,  eives  iu  R.F.  a  reddish-brown  coatiug.  Soluble  in  hydrochloric  acid,  affording 
hydrogen  sulphide. 

Obs.— Occurs  in  short  hexagonal  crystals  at  Bishopton.  in  Renfrewshire.  Scotland;  in  a 
porphyrUic  trap  and  amygdaloid,  associated  with  prehoiTC;  also  at  Bowline  near  Old  Kilpiitrick. 
aod  at  the  Boylestone  quarrv.  Barrhead  near  Glasgow.  At  PHbram  in  Bohemia,  as  a  coMiug 
especially  on  sphalerite;  similarly  elsewhere  not  uncommon,  as  atBleiberg.  Carinthia,  Pierrentte* 
BsflMs  IVrenees,  Laurinm.  Greece;  so  too  in  the  U.  S.  at  the  Ueberoth  zinc  mine,  near  FHedeoa* 
▼iUe.  Lehigh  Co..  Pa.,  and  in  the.zinc  region  of  southwestern  Missouri;  in  flCarion  Co.,  Ark., 
occurs  coloring  smithsonite  bright  yellow. 

Named  after  Lord  Greenock  (later  Earl  Cathcart).  The  ffrst  crystal  was  found  aboQt 
1810  by  Mr.  Brown  of  Laufyne,  and  was  taken  by  him  for  sphalerite.  It  was  over  haK  att 
inch  across. 

Artll— Obtained  by  Hautefeuille  in  hemimorphic  crystals  resembling  the  "natural  onesb 
C.  R.,  93,  $24. 1881.    Kot  an  uncommon  furnace  product. 

Bel— 1  Jb.  Min..  2.  18. 1880;  for  first  description  of  crystals  see  Breith..  Fogg.,  51.  607» 
1840:  he  calls  attention  to  the  relations  of  the  group  of  hexagonal  (and  rhombobedrai)  sulphidesL 
Qreg  and  Lettsom.  and  Mir.  give  only  eamiiBBV.  Kk.  gave  in  1871,  h  =  0*81257.  Bull.  Acad, 
8t.  Pet.  16,  219;  later  also  a  =  0*817247.  Min.  8.  129.  1881.  Schttler  regarded  arUf.  cryat 
cxamioed  by  him  as  rhombohedral.  Lieb.  Ann.,  87.  40. 1868. 
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69.  WUHrZITAI.  a  Friedd,  C.  R.,  62,  988, 1861.  Spiauterit  BreUh.,  B.  H.  Ztg..  21,  98, 
1882,  26,  108.    I^aserige  Blende,  Bchalenblendept. 

Hexagonal;   hemimorphia     Axis  d  =  0*81747;  0001   A  lOll  =  43''  20|' 

Prieder. 

FormiM  6(0001,  0);    m  (1010,  1\    a(ll20,  ^2);   t;(40i5,  {),   paOll,  1),    o&m,  % 
Angles:  ca?  =  8r  81',    et?  =  •62'  6'-4,    «'  =  8(r  4',   i?pr  =r  40*  2*.    oo*  =  da**  27. 

Natural  crystals  quartzoids  (p)  with  also  m,  botk  planeB  horizontally  striated, 
llso  fine  fibrous  or  columnar,  tnassive. 

Cleavage:  a  easy;  c  difficult.      H.  =  3*5-4.    6.  =  3*98.    Luster  resinous. 

Color  brownish  blacW.    Streak  brown.    Optically  +.    Double  refraction  weak. 

Var.— 1.  Crystals,  hemimorphic  likegreenockite..  2.  Massive,  fibrous,  including  the  varieties 
of  "  Schalenblende"  having  a  fine  columnar  structure  (Noelting). 

Comp. — Zinc  sulphide,  ZnS  =  Sulphur  33,  zinc  67  =  100. 

Pyy. — Same  as  for  sphalerite. 

Onk— From  a  silver-mine  near  Oruro  in  Bolivia.  Also  from  Albergaria  Velha  in  Portuffal; 
f roni  Quesbesita,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  ciystab  i 
Inch  across.  In  fine  pyramidal  crystals  with  sphalerite  and  quartz  at  the  "  Original  Butte '^ 
mine,  Butte  City,  Montana. 

The  massive  fibrous  forms  of  "  Schalenblende''  occur  at  PHbram,  Liskeard,  etc.  Other 
forms,  from  Stolberg.  Wiesloch,  Altenberg,  are  in  part  wurtzite,  in  part  sphalerite. 

Named  after  the  French  chemist.  Adolphe  Wurtz. 

Artit^First  made  by  St.  Claire  Deville  and  Troost  by  fusing  zinc  sulphate  with  CaF«  and 
BaS  in  equal  parts  (C.  R,  62,  920,  1861);  also  in  crystals  by  a  long  and  high  heating  of 
amorphous  sphalerite  (Sidot,  C.  R.,  62,  090,  1806);  or  by  subliming  the  sphaleriteln  a  current  of 
sulphurous  oxide,  long,  transparent,  colorless  hexagonal  prisms  have  been  formed  (lb.,  63, 
188,  1866).  Of.  also  Hautefeuille;  also  Noelting  (InauR.  Diss.,  Kiel,  1887).  who  ti-aces  out 
the  relations  of  sphalerite  and  wurtzite,  and  shows  that  the  latter  has  often  been  produced  in 
nature  from  the  former. 

ReL— >  On  artif.  cryst.,  C.  R.,  62,  1002, 1866;  Foerstner  obtained  h  =  0*8002,  Zs.  Er.,  6, 
868,  1881.    *  On  nat.  cryst,  Bolivia,  only  c,  m,  a,  o,  I  c. 

Ertthbozikcitb  Da/mcurt  Bull.  Soc.  Min.,  3,  156,  1880.  Probably  a  manganesian  variety 
of  wurtzite.  Occurs  in  thin  plates.  Optically  uniaxial,  positive  (Dx.,  ib.  4,  40,  1881).  Soft 
Color  red.  Streak  pale  yellow.  Translucent.  Contains  sulphur,  zinc,  manganese.  In  veins 
of  lapis  lazuli  from  Siberia.     . 

70.  BdLLBRITB.  Haarkfes (as a  var.  of  Schwefelkies)  Wem,,  Bergm.  J.,  888,  1789  (fr. 
Johanng.);  Hofmann,  id.,  175, 1791.  Fer  sulfurS  capillaire  (as  a  var.  of  Pyrite)  H.,  Tr.,  4.  180L 
Capillary  Pyrites.  Ge'diegen  Nickel  Klapr,,  Beitr.,  6.  281,  1810.  Schwefelnickel  Bgn.;  Aff- 
vedaan,  Ak.  H.  Stockh..  &r,  1822.  Harkise  Betid,,  Tr.,  2,  400,  1882.  Capillose  Chapman,  Min., 
185,  1848.    Miilerit  Haid,  Handb.,  661,  1845.    Trichopyrit  Oloek.,  Syu.,  43,  1847. 

Nickelkies  Oerm.  Sulphuret  of  Nickel.  Nickel  sulfur^  Fr.  Sulfuro  di  Nickel,  Archisa 
lial.    Sulfuro  de  niquel  Span. 

Rhomhohedral.    Axis  6  =  0-9883;  0001  A  lOil  =  48^  46i'  Miller'. 

Formsi;  m(10iO.  I),  a  (1120,  ^2),  A;(2lS0,  i-ih  r(1011,  R);  also  as  cleavage-faoes: 
€  (1016,  i).  '  d  (1013.  J):    «,  (0ll6,  -  J),    rf,  (Oils,  -  J). 

Angles:  e^  =  18*'  87i',    dX  =  •SS'  62'.    1^  =  81'  17',    dd,  =  20**  29'. 

Usually  in  very  slender  to  capillary  crystals,  often  in  delicate  radiating  groups; 
sometimes  interwoven  like  a  wad  of  hair.  Also  in  columnar  tufted  coatings,  partly 
semi-globular  and  radiated. 

Cleavage:  e,  e^,  d,  d^,  all  perfect,  Mir.  Fracture  uneven.  Brittle;  capillary 
crystals  elastic.  H.  =  3-3-5.  G.  =  5-3-5-65;  5-65  fr.  Saalfeld,  Rg.  Luster 
metallic.  Color  brass-yellow,  inclining  to  bronze-yellow,  with  often  a  gray 
iridescent  tarnish.    Streak  greenish  blacK. 

Comp.— Nickel  sulphide,  NiS  =  Sulphur  35-3,  nickel  64*7  =  100. 

Pjrr**  etc.— In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  fuses  to  a  globule.  When 
roasted,  fives  with  borax  and  salt  of  phosphorus  a  violet  bead  in  O.F.,  becoming  gray  in  R.F. 
from  renuced  metallic  nickel.  On  charcoal  in  R.F.  the  roasted  mineral  gives  a  coherent 
metallic  mass,  attractable  by  the  magnet.  Most  varieties  also  show  traces  of  copper,  cobalt,  and 
lion  with  tbe  fluxes. 

Obs. — Occurs  commonly  in  capillary  crystals,  in  tbe  cavities  and  among  crystals  of  other 
minerals.    Found  at  Joachimsthal  in  Bohemia:  Jolmnngeorgenstadt;  PHbrom;  Ricchelsdorf: 
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/Lndreasbei^:  Himmelfahrt  mine  near  Freiberg  and  Marienberg  In  Saxony;  at  Mteheroiur, 
Belgium:  Cornwall;  near  Merthyr  T^dvil,  at  Dowlais,  occupies  cavities  in  nodules  of 
siderite. 

Occurs  at  the  Sterling  mine,  Antwerp,  K.  Y.,  in  radiating  groups  of  capillary  crystals  with 
snkerite  in  cavities  in  hematite;  in  Lancaster  Co.,  I^.f  at  Gap  mine,  with  pyrruotite,  in  thin 
coatings  of  a  radiated  tibrous  structure,  often  with  a  velvety  surface  of  crystals,  or  tufts  of 
mdiated  needles.  With  calcite,  dolomite  and  fluorite,  forming  delicate  tangled  hair-like  tufts, 
iu  «K)de8  in  limestone,  often  penetrating  the  calcite  crystals,  at  St.  Louis,  Mo.;  similarly  near 
Milwaukee,  Wis. 

Stated  to  occur  in  considerable  deposits  in  (quartz  near  Benton  in  Saline  Co.,  Arkanaaa 
(Min.  Res.  U.  S.,  128.  -1887).  Sparingly  present  with  pyrite  and  marcasite  atone  of  the  cinnabar 
inin'.ss  iu  Pope  Valley,  Mi^acmas  di8.tr.,  Cal.  With  a  green  ehromiferpus  garnet  in  Orford 
Township,  Quebec,  aiascminated  iu  grains  in  calcite. 

Identilied  in  the  nickeiiierous  metallic  iron  of  Santa  Catarioa,  frazil  (Meunier). 

Artll— Obtained  in  groups  of  aclcular  crystals  by  Weinscheuk,  Zs.  Kr «  17,  500, 1800;  also, 
earlier  by  Baubign}',  Fouque-Lcvy,  Synth.  Min..  806,  1882. 

'i*he  eapiUary  psfrites,  Haarkies,  of  Werner  was  true  millerlte,  from  Johaungeorgenstadt, 
ftccording  to  Hofmaun,  Min..  4,  168, 1817.  But  capillnry  pyrite  and  marcasite  have  sometimes 
gone  by  the  same  name. 

R«C—>  Phil.  Mag.,  6,.  104, 1885;  or  Pogg..  36,476, 1885,  and  Min;,  p.  168, 1852.  Cf.  Breith., 
Pogg..  Bl,  511. 1840 

Jaipuritb.  Sulphuret  of  Cobalt  MiddleUm,  Phil.  Mag.,  2B,  ^52. 1846.  Syepoorite/.  2fMk 
HiQ..  45S,  1840.  Jeypoorite  .A»m,  Proc.  Hoy.  Soc,  21,  292,  1873.  Jaipurite  F.  B.  MdUa, 
Records  Geol.  Surv.  India^  14.  pt.  8,  190,  1880,  and  Min.  India,  16,  1887.  Rutdnite  Adam, 
Tabl.  Min.,  55,  1869.  KotMltsulfuiet  pt.,  Schwefelkobolt  pt.,  Kobaltkies  pt.,.OraukobBlter^ 
Kobsltblende  Oerm. 

Described  as  a  simple  cobalt  sulphide  (CoS),  occurring  massive,  witb'O.  t=  5'45,  and  of  a 
steel-gray  color,  stated  to  have  been  found  at  the  Khetrimines,  Jaipur  (Syepoore,  Jeypoor), 
Riiput&na,  India,  and  to  be  *'  used  by  Indian  Jewelers  for  staining  golq  of  a  aellcate  rose  color." 
Vulet  0.  c.)  questions  the  existence  of  the  mineral,  he  having  found  only  cobaltite  and-danalte 
U  the  locality.  Moreover  the  cobalt  ore  from  the  Khetri  mines,  sold  to  Indian  enamelers  under 
the  name  of  "  sehta. "  is  used  in  enameling  in  different  shades  of  blue  (not  red)  on  gold  and  silver. 

It  is  to  be  noted  here  that  Weinschenk  describes  an  artificial  cobalt  monosuiphJde,  CoS,  in 
tfai-white  Crystals  resembling  those  obtained  of  the  nickel  sulphide,  millerite.  See  Zs.  Kr.,  17, 
900^  1890. 


7L  MIOOOUTB.  Kupfemlckel  SSdims,  Anledn.  Malm  og  Berg.,  76,  1694.  Cuprum 
Nicolai  [misUken  trl.]  J.  Woodward,  Foss.,  1728.  Eupfernickel,  Arsenicum  sulphure  et  cupro 
mineralisatum,  aeris  modo  rubente.  Wall,,  228, 1747.  Niccolum  ferro  et  cobalto  arsenitetis  et 
sulphuratis  min.  (fr.  Saxony)  CronaU  Ak.  H.  Stockh.,  1751,  1754  (first  discov.  of  metal);  Min., 
818, 1758.  Cuprum  min.  arsen.  fulvum  Linn,,  1768.  Mine  de  cobalt  arienicale  tenant  cuivre 
&M.  Min.,  58. 1772;  de  JMe,  Crist.,  3, 185, 1788  NiccoTimi  nativum  Bergm.,  Opusc.  2,  440^ 
1780  Rothnickelkies,  Arseniknickel,  Germ.  Copper  Nickel,  Arsenical  Nickel.  Nickelina 
Bead.,  Tr..  2,  586.  1882.  Arsenischer  Pyrrotin  BreUh,,  J.  pr.  Ch..  4,  266, 1885.  NiccoliteJDaiMH 
Niquel  rojo  Span, 

Autimonarsennickel  Peienm,  Pogg.,  137,  896, 1869.  Aarite  AOam,  Tabl  Mhi.»  40,  .1869L 
Ante  Pitani,  C.  R.,  76,  289,  1878. 

Hexagonal    Axis  d  =  0-8194;  0001  A  lOil  =•  ♦43*'  25'  Breithaupt'. 
Fonna:    e  (0001,  0).    m  (lOlO.  /);  x  (lOil,  1).    Angle:  aaT  =  4(^  12'. 

Crystals  rare.  Usually  massive,  structure  nearly  impalpable;  also  reniform 
with  a  columnar  structure;  also  reticulated  and  arborescent 

Fracture  uneven.  Brittle.  H.  =  5-5*5.  G.  =  7*33-7 '67.  Luster  metallic 
Color  pale  copper-red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish  blaek. 
Opaque. 

Co»p.— Nickel  arsenide,  NiAs  =  Arsenic  56*1,  nickel  43-9  =  100.  Usually 
contains  a  little  iron  and  cobalt,  also  snlphtir;  sometimes  {Mtrt  of  the  arsenic  la 
replaced  by  antimony,  and  then  it  graduates  toward  breithanptite*.  The  intermediate 
varietiQS  haye  been  called  ante, 

AaaL— 1,  Petersen,  Pqgg.,  134,  82.  1868.  2,  Wiokler,  Jb.  Min..  818.1872.  8.  L.  QipdCE, 
Zs.  Kr..  11.  215.  1885.  4.  (lentb.  Am  Phil  Soc.,  20.  403.  1882.  5-7.  BertBler,  Ann*  Mines,  ^ 
467. 1819:  ibid.«  7.  587, 1885.    8,  Petereen.  Pogg.,  137,  896, 1869.    9,  Plsani,  I  c. 
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1.  QrdintHr$. 

As        8b        8      Ni      Fe 

1.  Wittichen                           0.^7*896  68*40  —  118  48-86  0  67  610-54  =  91^4 

8.  Telhadella  m&e.  Portugal  G.  =  7  88  50*78  —  8  85  42-41  140  8iO«  165  =  100-09 
a  Dobfiina                                G.  =  7518  58*88  208  2*80  42*65  017  Bi  O'lO  =  100-58 
4  Silver  ClifP,  Col.                  Q.ss  7*814  46*81  2*24  2  52  44*76  0*60  Cu  169     Co  1*70 

=  100  23 
'  2.     AnUmmUaL 

6.  AUemont  48*80      8*00      2*00   80-94    <r.  Co 016  =  9890 

6.  Balen  82*8       28*0       2*5     84'5      1*4  8iO«  20  =  100*7 

7.  •*  880     [27-8]      2.8     880      1*4  SiO,  20=100 
6.  WolfacH                               G.  ^7-50     8006     2822     1-77    89-81    0*96  Co  ^r.= 100*82 

9.  Ante  G.  =  7*10      11*5      48 6       1*7     87 8      Zn 24  =  101*5 

IPjr^  •to.—U  the  closed  tube  a  faint  white  crystalline  sublimate  of  arsenic  trioxide.  lu  the 
open  tube  a  sublimate  of  arsenic  trioxide,  with  a  trace  of  sulphurous  fumes,  the  assay  becoming 
yellowish  greeh.  On  charcoal  fives  arsenical  fumes  and  fuses  to  a  globule,  which,  treated  with 
borax  glass,  affords,  by  succeBsTve  oxidation,  reactions  for  iron,  comlt,  and  nickel;  the  antimo« 
iiial  varieties  give  also  reactions  for  antimony.    Soluble  in  aqua  regis. 

Obs.— Accompanies  cobalt,  silver,  and  copper  in  the  Saxon  mines  of  Annnberg,  Scbneeberff, 
etc.:  also  in  Thunngia,  Hesse,  and  .Styria,  and  at  AUemont  in  Dauphin^:  at  the  Ko  mines  in 
Kordmark,  Sweden;  at  Balen  in  the  Basses  Pyr6n6<M  {arit^;  occasionally  in  Cornwall,  as  al 
Penffelly  and  Wheal  Chance;  formerly  at  the  Hilderstone  Hills^  Scotland;  at  Chafiarcillo.  near 
Copuipo;  and  at  Uuasco,  Chill;  abundant  at  Mina  de  la  Rioja,  Oriocha.  in  the  Argenthie 
Republic. 

Found  at  Chatham.  Conn.,  In  gneiss,  associated  with  smaltite;  sparingly  at  Franklin 
Furnace,  N.  J.  (Koenig);  -Silver  Cliff,  Colorado;  Tilt  Cove,  Newfoundland. 

Named  from  tbe  contained  metal.  The  name  of  the  species  should  be  formed  from  tlie 
ZAtin  word  for  nickel,  niccolum,  proposed  by  Cronstedt,  and  hence  should  be  written  nieeoUne^ 
or  better  nieeolUe,  in  place  of  Beudant's  nidmiM* 

ReC— >  L.  c,  Fogg.,  61,  515, 1840. 

72.  BRBrrHAUPTITB.  Antimonnickel  mrmeuer  A  Bourn.,  Gel.  Ans.  GOtt.,  2001, 
1888.  Autimonial  Nickel.  Hartmannite  Chapman,  Min.,  1848.  Breithauptit  Haid.,  Handb.» 
559, 1845. 

Hexagonal:    Axis  6  =  0*8586;  0001  A  lOll  =  44""  45^'  Breithaupt'. 

Forms:    6(0001,  O),    m'(10iO,  /);    «(1012,  i),    10  (8032.  |),    e  (2021,  2)*. 
Angles:    a  =  26*  22',    ow  =  *56*  5',    es  =  68' 14',    u"  =  25*  40',    fMo'  =  49*2. 

Crystals  thin  tabulari  rare;  also  hexagonal  prisms  (artif.*).  Arborescent  and 
disseminated,  massiye. 

Fracture  uneven  to  small  subconchoidal.  Brittle.  H.  =  5*5.  0.*=  7*541 
Breith.  Luster  metallic,  splendent.  Color  on  the  fresh  fractured  light  -copper-red, 
inclining  strongly  to  violet.     Streak  reddish  brown.    Opaque. 

Comp.— Nickel  antimonide,  NiSb  =  Antimony  67*2,  nickel  32*8  ■  100. 
Arsenic  is  sometimes  present;  compare  analyses  5-9  under  niccoUte. 

Pyr.— In  the  open  tul>e  white  antlnionisl  fumes.  On  charcoal  fuses  in  RF.,  gives  off  anil- 
monial  fumes,  ai>i  coats  the  coal  white;  if  lead  is  present,  a  yellow  coating  near  the  assay; 
treated  with  soda  fhe  odor  of  arsenic  may  be  distinguished  in  most  specimens. 

Obs.— Found  in  the  Harz  at  Andreasberg,  with  calcite,  galena,  and  smaltite.  Has  beeu 
observed  as  a  furnace  product,  crystallized,  cf.  ref.*  below. 

Named  after  the  Saxoti  mineralogist,  J.  F.  A.  Breithaupt  (1791-1878). 

asL— >  Pogg.,  61,  512, 1840.    '  Brand,  on  artif.  cryst.,  Zs.  £r.,  12,  284, 1880. 

73.  TROIUTB.    Pyrrhotite  pt    Troilit  Eaid.,  Ber.  Ak.  Wien,  47(2),  288, 1868. 
Usually  massive. 

H.  =  4-0.    G.  =  4*75-4*82.    Color  torn  back-brown.    Streak  black. 

Co]np.—Iron  sulphide,  usually  accepted  as  FeS  =  Suli)hnr  nt)-4,  iron  63'6=100j 
It  may,  however,  be  jdenticiil  with  pyrrliotite,  as  urged  by  Meuni(T. 

Anal.~l,  J.  L.  Smith.  Am.  J.  Sc.  19,  156,  1855.  2,  Id..  C.  U..  81.  976, 1875.  slso  Rg.,  1.  c. 
3,  Rg.,  Miu.  Ch.,  53,  1875,  cf.  also  Po^g..  74,  443.  1848.  122,  865.  1864.  4,  E.  Ooinitz.  JU 
Hin..  008.  1876.    5.  6.  Meunier.  Ann.  Ch.  Phys.,  17.  86.  1869. 


PTSSaOITTK 


t.  "nttewoll  Co.,  Tenn. 

80-87 

8S-S8 

0-8S 

Cu  ir.  SiO.,  CaO  0-M 

l  SerietCo-.TeBn.      O.  =  4-818 

88-31 

68  48 

=  w-s» 

8.  &eeU>g«a                   O.  =  4-787 

88-m 

68'SB 

=  M-a6 

87  86 

88  82 

=  101 18 

S,  Toluo                       O.  =  4'TW 

40-08 

M-01 

0-14 

Ou  (r.  =  M-18 

&  CbftTcaa                      G.  =  4-780 

80-ai 

00-3» 

810 

=  96-60 

len  ipuiiiglv  tbrougb 
(lie  mus.  also  In  d&itow  velna  usually  separated  from  the  tron  by  a  thin  layer  of  graphlta. 

It  Is  assumed  by  Rose  that  the  Iron  sulDhlde  ot  meteoric  iron  Is  trollile,  that  of  meteorio 
ll0D«t  (lOnietltaeacryitBllisedliBpyiThotlte.but  .     .    .  .. 

Named  after  Domlnlco  Troill.  who,  Id  176( 
Albareto  In  Modeoa.  which  contains  this  species 

ArtU-- Hw  simple  iron  moDoeulptalde  is  a  common  Isboralory  product.  Weinschenk  haa 
obtained  tt  in  crj^Ia.  small  hexagonal  tables,  ahowLng  the  basal  plane  and  pyramids  (or  rhom- 
bcAedrons),  Zs.  Kr..  17,  4W.  18W. 


SIS.  1747.     Fyrllesen  prlsmeshexagODaleg  Fortt.,  Cat.,  1773;  , 

ITBS.  Hagnetlscber-Eies  Wern..  fiergm.  J.,  888,  1769  Magnetic  Pyrites  Kitvaa,  170S. 
Kaguettc  Sulpburet  of  Iron.  Msgueikies  0«rm.  Fer  sulfur^  magn^Ique  Fr.  Leberkles  pt, 
Otm.  Leberkles  Laon/i..  Handb.,  660,  1626.  LeberkUe  Beud..  Tr.,  3.  404.  1832.  Magneto, 
pyrlte  Qlodttr,  Urundr.  1686.  Pyrrotlu  pt.,  Hagnetltcber  Pyrrotln,  Brtith,,  J,  pr.  Co.,  4, 
345, 1685.     )[agneikls  Stoad.    PIrrotiun  Ilai.    Pirita  magn£tlca  Span. 

Hexagonal     Axis  A  >=  0-8701 ;  0001  A  lOll  =  45°  7^'  Boae'. 
FortBB*:  e(0001,  O),     m{lDlO,J1,     aniio.  i-$},    »(VAU1).    c  (8(^1,  9),     (i<40ll,  4L 
«(80dl.6)'T    y(aO-0'iM-8,  V)*:    «  (ll3l,  8-3). 

et  =«•&  «i»  =  80'88'  *•■    =    4r80i'  w*  =  SV  gr 

a  =6883  <v=81'8(H'  as'    =  *SS' 11  at    =41*30' 

CB  =  76*  ff  ee  =  OO"   7'  w  =    68'   8  m*'  =  69°  18' 

Twiqa:  tw.  pi.  $,  with  vertical  axes  newly  at  right  angles  (f.  2).  Diatinot 
crystals   rare,   cotnmODJy  tabular;  i,  3. 

MOO   acDte   pyramidal    with    faces  — 

■triitteU  horizontally.  Usually  mas- 
Bire,  with  granulur  structure. 

Parting:  c  sometitnes  (!istii]ct; 
a  less  BO.  Fractare  'ineven  to  sub 
coDchoidol.  Brittle.  H.  =:  3-5-4-5. 
G.  =  4-58-4-64.      Luster  metallic 

Color  between  broni^yellow    and  Cyclopcw  U..  Slg.  Elizabelhtown'. 

oopper-red,  and  subject  to  speedj  j     r  -o 

tarnish.  Streak  dark  grayish  black.  Hagnetio,  bat  varying  mnob  in  inteneitf ; 
■ometimes  possessing  polarity. 

CoB^— A  sulphide  of  iron,  often  containing  also  nickel;  formnla  chiefly 
P8„S„,  which  is  also  the  composition  of  the  artificial  componnd  (Doelter). 
Analyse!,  howeTer,  vary  from  Pe,S,  np  to  Fe„S,„  while  conforming  to  the  general 
formnla  FonSn  4. ,.  Percentage  composition  Pe^.S,,  =  Sulphur  38-4,  iron  61*6  =  100; 
Fb,S,  =  Sulphur  39-6,  iron  60-4  =  100;  Fe.S.  =  Sulphur  39-2,  iron  60-8  =  100. 

The  nunlyscs  collected  and  labulaiad  by  LlndslrOm,  and  later  with  sildltloDS  by  Habermehl, 
show  nvariuilon  from  Fe:  B  =  1 : 1-1903,  oorreaponding to  Fe.8..  to  1 :  10610  or  Fe,.8,,.  The 
nutpri.il  insy  not  In  all  cases  have  been  homogeneous.  Habermebl  obtained  front  the  Bodenmala 
pynhotiie,  Fe  =  90  57,  as  the  mean  of  14  detenninattons,  ten  of  them  essentially  identical,  on 
portions  separated  succeaaiTely  from  the  fine  powder  suspended  in  water  by  a  strong  mugnet; 
the  mitcrinl  was  thus  proved  to  be  bomogeaeous  and  to  conform  closely  to  FeiSi,  On  the 
otlier  band  Bodewlg  aad  also  Doeiter  have  obtained  FenSn.  The  FeS  of  anal  4  needs 
eoDflmiailon. 

For  a  discussion  of  the  (»mpoeitlon  seeRg.,  Pogg.,  191,  887,  I894i  LindstrOm.  Ofv.  Ak. 
Stockb..  32,  No.  2.  35, 187S:  Habermebl.  Ber.  Oberheas.  Qtm.,  IS.  88,  18T9;  Bodewlg.  Zs.  Kr., 
1.  IT4. 1883;  Doelter,  MIo.  Hltth.,  7,  58S.  1866. 
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SULPHIDES,  SBLBNIDES.  TBLLUBIDES,  BTO. 


AnaL— 1-3,  Bodewig.  1.  c.  4,  Giitkneclit,  Jb.  Min.,  1,  164.  1880.  6,  Doelter.  T.  a 
6-11.  LlDdstrOm,  1.  c.  12,  Nilsson,  Ofv.  Ak.  Stockh..  41,  No.  9,  89,  1884.  18-15^  17,  J.  F. 
Mackenzie,  prlv.  cootr.  16,  Harrington,  Am.  J.  Sc.,  11,  887,  1876.  18,  19,  Rg..  L  d 
20,  Fiinaro.  Att.  8oc.  Tosc.,  172, 1881.    21,  Mutschler,  Lieb.  Ann.,  186,  208, 1877» 


1.  Ordinary, 

1.  Schreiberahaa 

2.  Pallanza 
8.  Bodenmais 
'4.  Tavetschthal 
8.  Schneeberg 

6.  Freiberg 

7.  UtO 

8.  Eongsberg 

9.  Tammela 

10.  BmOi-vik 

11.  Adolf sgrufva 
12  Vestr.  Silfberg 
18.  Monroe,  Conn. 

14.  Brewster,  N.Y. 

15.  Fort  Montgomery, 

Putnam  Co.,  N.T   G.  =:4-64 
16a.  "  pt,  magmHc 

166.  '*  pt,  non-magneUe 

16.  Elizabethtown  0.  ==  4*622 


8        Fe 


0.  s4 


G.  =  4*642 
G.  =  4-627 
G.  =  4-684 


G.  =  4-85 
G.  =  4 


88-56 
88-76 
88*45 
86*85 
8910 
88  88 
88  22 
88-89 
89-74 
88  77 
87-77 
87-76 
88  22 
87*98 


61-88 
60*59 
61*58 
68-15 
61-77 
6018 
60-91 
60-20 
59  76 
59'40 
60-&5 
6160 
61-65 
61-84 


Co  0-29  =  100-18 

Co  0  68  s=  99*97 

=  99*98 

=  99*50 

Coir  =100'87 

Cu  Ir.,  SiOt  0*57,  GaCO,  0*80  =  90*98 

Cu  tr,  8iOf  etc.,  097  =  10010 

8iO«  0-98  fi=  100-07 

Ni  0  09,  Cu  0  12,  8tO«  0*45  =  10016 

Ni  0-51,  Cu  tr.,  8iO«  122  =  99*90 

NIO  04,  Cu  ir..  810.  1  91  =  100*87 

=  99  86 

=  99*87 

Ni  0-25  =  100-07 


89  28  60-08  Ni  0'^78  =  100*09 

88-99  60-04  Ni  102  =  10006 

89-85  68*78  Ni  t-58  =  10011 

89-02  60-56  Ni0*ll.CoMn,Cu0-81 


:i=100 


2.  Niekelif9nmi, 


17.  SudbuiT 

18.  Hllaen 


G. 
G. 


19.  Gap  Mine.  Pa.  G. 

^g 
81.  Todtmooa 


80 


ido 


4*51 

4-577 

4-548 


G  =4*12-4-^ 


8 

88*91 

[40*27] 

[88*59] 

87-59 

40-46 


Fe  Ni 

66*89  4*66  =99-96 

66*57  8*16  =100 

65*82  5  59  =100 

65-16  8-06  Cu  tr..  8iO«  6-90 

56-68  1-82  CuO'54,  Co 048 


100-71 
99-88 


G. 

8 

Fb 

Ni 

1. 

4-50 

88-01 

50-66 

11-88 

8. 

4-60 

87*99 

50'87 

1001 

Forbes  (Phil.  Mag.,  35, 174,  180, 1868)  has  described  a  sulphide  of  iron  and  nickel  from 
Scotland,  which  sennas  to  lie  between  pyrrhotite  and  pentlandite. ,  Massive,  stronglv* magnetic. 
Occurs  near  Inverary  Outle,  Argyleshire,  anal^  1,  after  deductins  impurities;  also  from  the 
Cnlgmuir  miDe,^ht  miles  below  Inveraiy,  anal.  8.  In  both  the  n&Uo  of  Fe :  Ni  =  6 : 1  nearly, 

Co,Cu  «r  =  100 

Co  102,  As 001,  Cu f»*.  =  98!98 

This  is  called  inwrariU  by  Heddle,  Enc.  Brit.,  16,  892, 1888 

Pyr.,  eta— Unchanged  in  the  closed  tube.  In  the  open  tube  gives  sulphurous  fumes.  On 
charcoal  in  R.F.  fuses  to  a  black  magnetic  mass;  in  O.F.^is  converted  into  red  oxide,  which 
with  fluxes  gives  only  an  iron  reaction  when  pure,  but  many  Varieties  vield  snoall  amounts  of 
nickel  and  cobalt.    Decomposed  bv  bvdrochloric  acid,  with  evolution  of  hydrogen  sulphide, 

ObB«— Occurs  at  Eongsberg,  Modum,  8narum.  Hilsen,  in  Norway;.  Klefva  and  Fablun  in 
Sweden;  Anareasberff  and  TroBebiirg,  Harz;  Bodenmais  in  Bavaria;  Breitenbrunn,  Saxony; 
Joachimsthal.  Bohemia;  Nizhni  Tagfisk;  Minas  Geraes  in  Brazil,  in  large  tabular  crystals;  the 
lavas  of  V^uvius;  Cornwall;  Appin  in  Argyleshire. 

In  N.  America  in  Jfotn^,  at*  Standish  in  crystals  with  andalusite;  in  Vermont,  at  Stafford, 
CorinUi,  and  Shrewsbury.  In  many  parts  of  Mcus^ichtueUs.  In  Connecticut,  at  Trumbull  with 
topazrin  Monroe,  and  elsewhere.  In  N,  York,  1\  m.  N.  of  Port  Henry,  Essex  Co. :  near  Natural 
Bridge  in  Diana,  Lewis  Co. ;  at  O'Neil  mine  and  elsewhere  in  Orange  Co.  In  N,  Jereey,  Morris 
Co.,  at  Hur^stown,  cleavable  massive.  In  Penneylwinia,  at  the  Gap  mine,  Lancaster  Co., 
niccoliferous.  In  Tenneeeee,  at  Ducktown  mines,  abundant  In  Canada,  in  large  veins  at  St. 
J6r6me,  Elizabethtown,  Ontario;  at  Sudbury  ^anal.  17),  etc. 

IVrrhotite  is  often  present  in  disseminated  particles  orcrystals  in  meteoric  stones;  the  Iroii 
sulphide  of  meteoric  irons  (p.  29)  is  generally  referred  to  troilite  (Rose,  1.  c,  cf.  troilite). 

Named  from  nvfifioriji,  reddieh, 

Alt— Occurs  altered  to  pyrite  (G.  Rose,  Z8.  G.  Ges.,  10,  96, 1858);  also  to  limonite  an4 
dderite. 


orthorhombic  form'  for  pyrrhotite  has  been  suggested  but  not  confirmed,  cf.  8treng.  Jb.  Min. 
799.1878,1,188,1882.  * 


POLTDTMITB.  75 

'  Rose  observed  e,  a,  m.  b,  «»  «;  Bournon  early  gave  figures  and  measurements  from  which 
Rom  deduces  2Q21  and  1122  (cf.  Ph.,  Min..  213,  1837).  8Ig.  gives  c.  m,  s,  v.  ^D'Achiardi. 
fiouino.  Att  8oc.  Tosc.,  2,  114,  1876.  «  £.  S.  D.,  Elizabethtowo.  Ontario,  Am.  J.  Sc,  11, 386. 
1876: 10  and  y  may  be  identical,  the  measured  angles  given  are  80^"*  and  81^**  respectively. 

Krobbkrite  D.Fcrbea,  Phil.  Mag.,  29,  9, 1865.  Kroeberite  is  a  strongly  magnetic  mineral 
in  copper-colored  crystals,  not  yet  analyzed,  which  Forbes  says  '*  appears  to  be  prmcipallva  sub. 
sulphide  of  Iron."  The  reasons  for  this  opinion  are  not  stated.  Named  after  P  Iiroeber,  It 
is  from  between  La  Paz  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

HoRBACHiTB,  Kuop,  Jb.  Min.,  521,  1873.  In  crystalline  masses,  showing  an  imperfect 
cleavage  direction.  H.  =  4*5.  G.  =  4*48.  Color  resembling  pyrrhotlte  but  dai-ker,  pinchbeck* 
brown  to  steel  gray.     Streak  black.    Analysis,  Wagner,  1.  c. 

S 1 45*87  Fe  41*96  Ni  11*98        =        99*81 

This  corresponds  pretty  nearly  to  4FetS3.NiiSi.  If  confirmed,  it  would  belone  in  the  fol- 
lowing section  An  earlier  analysis  by  Rg.  gave  different  i*esults,  viz..  8  40*03.  Fe  55*96,  Ni 
886  =  99*85,  G.  =  4*7;  the  latter  called  it  simply  pyrrhotite.     Pogg..  121,  861,  1864. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iron  and  nickel 
vitriol.  Occurs  with  chalcopyrite  in  irregular  masses  in  the  serpeutlnized  gneiss  at  Horback 
near  St.  Blasien.  in  the  Black  Forest. 


C.  Intermediate  Divisionp 

Group  J.« 

76.    Polydymite  Ni^S^  Isometrio 

76.  Beyrichite  Ni,S, 

Polydymite  and  Beyrichite  may  prove  to  be  the  same  species. 

77.  Mclonite  Ni,Te, 

75.  POIiTDTBfflTB  E.  Laspeyres,  J.  pr.  Ch.,  14,  897,  1876. 

Isometric.  In  octahedrons;  frequently  in  polysyuthetic  twins  with  tw.  pi.  oi 
often  tabular. 

Cleavage:  cubic,  imperfect.  H.  =  4'5!  6.  =  4'54-4*81.  Luster  metallic, 
brilliant  on  the  fresh  fracture.  Color  light  gray  to  steel-gray;  easily  tarnished. 
Opaque. 

Comp. — A  nickel  sulphide,  perhaps  Ni^S^  =  Sulphur  40*6,  nickel  59*4  =  100. 
AnaL— 1.  2.  Laspeyres,  on  0*28  and  0*2  gr. 

8  Kl  Co         Fe         Sb         As 

1.  Grttnau    G.  =  481  40*27       68-51        061        884       051        104    =    99*78 

2.  ••  5J9-20  6313  412        115       230    =    9990 

After  deducting  impurities  (gersdorfflte,  ullmannite  5  p.  c),  anal.  1  becomes:  S  41 '09. 
Ni  54-30.  Co  0  63,  Fe  8-98  =  100. 

Pyr.,  etc.—Iusoluble  in  hydrochloric,  soluble  in  nitric,  acid,  with  separation  of  sulphur. 
B.B.  decrepitates,  in  the  closed  tube  gives  a  sulphur  sublimate  and  fuses  to  a  dark-green 
magnetic  bead. 

Obs. — Occurs  intimately  mixed  with  gersdorfflte,  ullmannite,  millerite,  sidcrite,  quartz, 
sphalerite,  galena,  bismuthiuite,  and  other  minerals,  at  GrUuau,  in  Sayn-Altenkirchen. 
Westphalia. 

A  nickel  ore  from  Sudbury,  Ontario,  analyzed  by  Clarke  and  Catlett  (Am.  J.  Sc,  37,  372, 
1889,  cf.  p.  65)  corresponds  to  NiaFeS*.  conforming  to  the  general  formula  of  polydymite; 
another  Sudbury  ore  agrees  with  peutlandite  (cf.  p.  65).  and  still  another  is  a  nickeliterous 
pyrrhotite  (p.  74). 

Named  from  itoXvi  many,  SiSvjiioS  <ioi'»,»  because  observed  in  polysynthetic  twinned  forms. 

Grunauitu.  Nickel wismuthglnuz  Kbl ,  J.  pr.  Ch ,  6.  332,  1835.  Bismuth  Nickel. 
Omnauite  NicoL,  Min.,  458,  1849.  Saynit  Kbl.,  Taf  ,  13»  1853.  Wismuthnickelkies,  Wismuth* 
nickclkobaltkies  Oerm, 

Dntcribcd  as  iwmctric.  with  octahedral  cleavage.  H.  =  4*5.  G.  =  5'13.  Luster  metalHa 
Color  lii^ht  HtecUgmy  to  silver  white,  often  tarnished.  Streak  dark  gray.  Analyses:  1,  Eobell» 
I.  c    2.  3.  Schnabel.  Rg  .  Min.  Ch.,  106.  I860. 
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8 

Bl 

Nl 

Fe 

Co 

Cu 

Fb 

88-46 
81-99 
88-10 

14-11 
10*49 
1041 

40-66 
82-08 
28-78 

8-48 
6*55 
6-06 

0-28 
11*24 
11-78 

1-68 
11-59 
11-56 

1-58 
711 
4-86 

»    100-24 
=    100 
=    100 

1. 

2. 
8. 

Found  at  GrUnau,  in  Sayn-Altenkirchen.  with  quartz  and  chaloopyrlte.  According  to 
LaBpevres  this  supposed  species  is  a  polydymite,  impure  through  the  admixture  of  bismuthinite. 
also  cnalcopyrite,  and  galena. 

76.  BBTXaOBTFE.    Feiher;  K.  Th.  LUbe,  Jb.  Min..  840, 1871. 

In  complex  prismatic  crystals  longitudinally  striated,  grouped  radially  or 
twisted  screw-like.  Terminated  by  a  sinde  plane  (cleavage)  with  another  plane 
inclined  SI"*  to  vertical  axis,  and  a  third  SB"*  to  this. 

H.  =  3-3*5.    G.  =  4*7.     Luster  metallic.    Color  lead-gray. 
Comp.— Perhaps  Ni,S,  or  2NiaNiS,  =  Sulphur  42-1,  nickel  57*9  =  100. 
Analysii.— Liebe,  1.  c. 

S  42  86  Fe  2*79  Ni  54*28  =  99*88 

Pyr^  etc— B.B.  in  the  closed  tube'  decrepitates  and  gives  a  sublimate  of  sulphur,  on 
charcoal  fuses  to  a  brass-yellow  magnetic  globule.  Soluble  in  aqua  regia,  yieMing  an  emerald- 
green  solution. 

Obs«— From  Loramerichskaul  mine  in  Westerwald,  where  it  is  associated  with  mlllcrite,  and 
into  which  it  is  believed  to  change  readily. 

Artit— An  artificial  nickel  sulphide,  having  the  composition  Nii84>  has  been  obtained  by 
86narmont,  Ann.  Ch.  Phys.,  32, 165,  1851. 

77.  MBLONira  Owth,  Am.  J.  8c.,  45,  818,  1868.  Tellumickel  Bg ,  Min  Ch.,  17. 
1875. 

Hexagonal,  with  eminent  basfd  cleavage.    Generally  in  indistinct  granular  and 

foliated  particles. 

Luster  metallic.      Oolor    reddish    white,  rarely    tarnished  brown.     Streak 

dark  gray. 

Comp. — ^A  nickel  teUuride,  perhaps  Ni.Te,  =  Tellurium  76*2,  nickel  28-8  =  100. 

AnaL— Genth,  1.  c,  after  deducting  22*2  p.  c.  quartz  and  8*26  gold: 

Te  78 48  Ki  20-96 (Co  <r.)  Ag  406  Pb  0-72  =  9921 

Genth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hessite,  1-17  altaite.  2*29  native 
tellurium,  and  89*25  melonite. 

Pyr.,  etc— B.B.  in  the  open  tube  gives  a  sublimate  fusing  to  colorless  drops,  laaving  a  gray 
mass;  on  charcoal  bums  with  a  bluish  flame,  giving  a  white  volatile  coating,  and  a  greenish  gray- 
residue;  in  R.F.  with  soda  a  gray  powder  of  magnetic  metallic  nickel.  Soluble  in  nitric  acidf, 
Sivine  a  green  color,  and  on  evaporation  yielding  a  white  crystalline  powder  of  tellurium 
ioziae. 

Obs.— Found  with  other  tellurium  minerals  at  the  Stanislaus  mine,  California.  Probably 
also  at  the  Forlorn  Hope  mine,  Boulder  Co..  Colorado  (Hillebrand). 

Group  2. 

The  species  here  included  are  sometimes  regarded  as  Sulpho-salts:  Sulpho* 
ferrites,  etc.    Cf.  Oroth,  Tab.  Ueb.,  25^  1889. 

78.    Bomite  3Gu,S.Fe.S.  Isometric 


79. 
80. 
81. 
88. 

Linnssite 
Daubreelite 
Cnbanite 
CarroUito 

ChalcopTrita 

Bamhardtite 

Btannite 

CoS.Co,S, 
FeS.Cr,S, 
CuS.Fe,S^ 
OuS.Co,S, 

Isometrio 
Massive 
Massive 
Isometrio 

83. 

Oi^S.FeJ3. 

Tetragoni 

84. 

Ou.S.Fe8.8nS. 

Massive 

0*9658 


BORNFTB. 
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78.  BORNim.  Eupferkles  pt,  Eupftfr-Lazul  ^nekel,  Pyrlt.,  1725.  Lefvenlag,  Bma 
Koppannalm,  Minera  Cuprl  Hepatica.  Cuprum  sulfure  et  ferro  miDerali«atum,  WiM.,  286,  1747. 
Curm  yitreuse  violette  Jfr.  Tri  Wall.,  1768.  Koppar-Lazur,  Minera  Cupri  Lazurea,  Orontt.t 
175,  1758.  Buutkupfererz  Wern.  Purple  Copper  Ore  Kirw.  Variegated  Copper  Ore. 
Cuirre  pyriteux  hepatique,  K  Cuivre  panachd  ^.  Phillipsite  Btud.,  Tr..  2,  411,  1889. 
Pyrites  erubeacena  nana,  Min..  408,  1887;  Poikilopyritea  Oloek.,  Grundr.,  828.  1889.  Borail 
aUd. ,  Handb. ,  562. 1845.  Poikilit  Brmth.  Erubeecite  Dana,  Min. ,  510, 1850.  Cobre  abigarrado, 
Cobre  panaceo,  Pecho  de  paloina.  Span,  8.  A,  Peacock  ore  pt.  JSng,  Minen,  Brokig  koppar* 
malm  Swd,    Chalcomiklit  BUm$titand,  Ofv.  Ak.  Stockh.,  27,  24, 1870. 

Isometric.    ObBerved  forms: 

a  (100,  iri)       d  (110,  i)       o  (111,  1)       n  (211.  2-2) 

Twins:  tw.  pi.  o,  often  penetration-twins,  hexagonal  in  form.  Habit  cnbiOi 
(aces  often  rongh  or  curved.    Massive,  structure  granular  or  compact 

Cleavage:  o  in  traces.  Fracture  small  conohoidal,  uneven.  Brittle,  H.  =  3. 
0.  =  4*9-5*4.  Luster  metallic.  Color  between  copper-red  and  pinchbeck-brown 
on  fresh  fracture,  speedily  iridescent  from  tarnish.  Streak  pale  grayish  black. 
Opaque. 

Comp.,  Var, — A  sulphide  of  cop{)er  and  iron,  but  varying  in  the  proportions  of 
these  metals.  The  crystallized  mineral  agrees  with  Cu^FeS,  =  Sulphnr  28'!, 
copper  55  5,  iron  16-4  =  100;  this  may  be  written  3Cu,S.Fe,S,  (Groth)  or 
Cn,S.euS.FeS  (Eg.). 

Analyses  of  massive  varieties  give  from  50  to  70  p.  c.  of  copper  and  16  to  6*5  p.  c.  of  iron. 
The  variation  is  due,  in  part  at  least,  to  mechanical  luimixture,  cniefly  of  chaloocite;  this  com- 
monly accepted  view  has  been  confirmed  by  Baumhauer  by  microscopic  examination.  Zs.  Kr.» 
10.  447,  1885. 

AnaL— 1.  Plattner.  Pogg.,  47,  851,.  1889;  akK>  other  analyses.  2,  Chodnev.  P6gg.,  61,  806^ 
1844.    3,  Bechi,  Am.  J.  8c..  14,  61.  1852.    4,  Collier.  Dana  Min..  p.  45,  1868.    5,  Ch.  Staaf» 


15,  Eatzer.  Min.  Mltth.,  9,  404, 1887.    16, 17.  Plattner,  1.  c. 


OrtftiaUked, 

1.  Oondurra  Mine,  Comwali 

2.  Redruth  " 

JfiMlfW. 

8.  Mte.  Catini 

4.  Bristol,  Ct. 

5.  Norben; 

6.  Vestanfors 

7.  Tunaberg  O.  =  5-071 

8.  Nummedal  O.  =  4*288 

9.  D&lsland  O.  =  5-060 

10.  Svappavaara  O.  =  4*99 

11.  Ranavaara  O.  =  5'05 

12.  Falun  O.  =  4*81 
18.  Ragisvaara  G.  =  5*248 

14.  Aardal  O.  =  5*425 

15.  Woderad     .  O.  =  4*91 

16.  Stngerhausen 

17.  Eisleben 


8 

Cu 

Fb 

28*24 

56*76 

14-84 

«  99-84 

26-84 

57  88 

14*94 

gangue  0*04  =  99*Tt 

24*98 

55  88 

18*08 

=  98-94 

25  88 

61*79 

11*77 

Ag  tr.  =  99-89 

25-49 

68*78 

10*78 

=  100 

24-70 

68*88 

11-80 

=  98-88 

25-87 

62-84 

11*46 

=  100-17 

25-84 

62*76 

11*64 

=  99-74 

25.55 

62-90 

11*14 

=  99*59 

26  08 

63-40 

11*77 

=  100*25 

25-79 

62  84 

12-18 

=  100*81 

26*08 

6104 

12*81  . 

.  =  99*88 

2416 

67-14 

8*48 

=  99  73 

28*87 

68*75 

8-60 

=  100-72 

28*76 

59*85 

15*62 

insol.  1-28=100*46 

22*58 

7100 

6-41 

=  99*99 

22*65 

69*72 

7-54 

=  99*91 

Many  an^lpes  of  the  massive  mfaieral,  as  urged  by  Clever  ame  closely  with  OuftFeftt 
or  5CatS.Fea8t  ^  8ulphur  25-5»  copper  68*8»  iron  11*2.  Other  analyses  deviate  more  wideljr 
from  the  above  formula,  cf .  5th  Ed.,  p.  45. 

Fyr.,  flito.^In  the  closed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  open  tube  yields 
salphorous  fumes,  but  no.  sublimate.  B.B.  on  charcoal  fuses  in  R.F.  to  a  brittle  magnetic 
globule.  The  roasted  mineral  cives  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
soda  a  metallic  ji^lobule.    8olubie  in  nitric  acid  with  separation  of  sulphur. 

Obi.— Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varieties 
are  found  in  Cornwall,  and  mostly  in  the  mines  of  Tincroft  and  I>olcoath  near  Redruth,  where 
it  is  odled  bv  the  miners  "hone-flesh  ore."  Other  foreign  localities  of  maasive  varieties  are  at 
Ross  laland,  Killamey.  in  Ireland;  at  Monte  Catini,  Tuscany;  in  cupriferous  shale  in  the- 
Maatfeld  district,  Germany;  in  the  Ardennes;  in  Norway,  8weden  (see  above  anal.  5  to  15)» 
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Siberia.  Silesia,  nnd  Hungary.  It  is  the  priDcipal  copper  ore  at  some  Cliilian  mines^  especially 
tkosc  of  Taronya  and  Sapos;  also  common  in  Peru,  Bolivia,  and  Mexico. 

At  tbc  copper  mine  in  Bristol,  Conn.,  abundant,  and 'often  in  fine  crystallizations.  At 
Cbesbire  sparingly  in  cubes,  witb  barite,  malachite,  and  cbatcocite.  Massive  at  Mahoopeny, 
near  Wilkesbarre,  Pcnu.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  associated 
in  small  quantities  with  chalcocite:  also  in  granite  at  Chesterfield,  Mass.;  in  New  Jersey.  A 
common  ore  in  Canada,  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m..  between 
L.  Meniphremagog  and  Quebec.    Howe  Inlet,  Br.  Columbia. 

Named  after  Ignatius  von  Bom,  a  distinguished  mineralogist  of  the  last  century  (1742-1791) 
The  name  phillipsite  has  a  prior  use  for  another  species. 

Artif.~Ct  Doelter,  Zs.  Er..  11,  86,  1885. 

Castillitb  Rg,,  Zs.  Ck  Qes.,  18,  28,  1866.  A  massive  mineral  from  Guanasevi,  Mexico, 
resembling  bomite  in  color  and  tarnish.    H.  =  8.    O.  =  5'19-5'24.    Analysis,  Rg.: 

S  25-65       Cu  41*11        Zn  12*09       Pb  1004       Ag  4*64       Fe  6*49  =  100*02 

Rammelsberg  writes  the  formula  (Cu,Ag)>S.2(Cu,Pb,Zn,Fe)8,  but*  it  can  hardly  be 
regarded  as  other  than  a  mixture,  probably  an  impure  bomite. 


79.  ZiINNJEmi.  Kobolt  med  Jem  och  Svafel^yra  (fr.  Bastnaes)  O.  Brandt,  Ak.  H. 
Btockh.,  119,  1746.  Kobalt  med  fOrvswafiadt  Jftrn,  Cobaltum  Ferro  Sulphurato  mineralisatum, 
CroMt.,  218, 1758.  Cobaltum  pyriticosum  Linn,,  1768;  de  Bam,  Lithoph.,  1,  144,  1772.  Mine 
de  Cobalt  sulfureuse  de  Li$le,  3,  184,  1788.  Kobalt-Glanz  pt.  Wem,,  Kinoan,  etc.  Svafelbunden 
Kobolt  Hmnger,  Afh.,  3,  816.  1810.  Kobaltkies  Hawm.,  Handb..  158.  1813.  Schwefelkobalt. 
Sulphuret  of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfur6  Fr,  Eoboldine  Beud.,  Tr..  3,  417. 1882. 
Linneit  HcM .  Handb.,  560, 1845.  Kobaltnickelkies  [not  Kobaltkies]  Bg,  Siegenite  (fr.  MOsen) 
Dana,  Min..  687,  1850.    Koboltkis  Bwd,. 

Isometric.  Commonly  Iti  octahedrons.  Twins:  tw.  pi.  octahedral.  Also 
massive,  granular  to  compact. 

Cleavage:  cubic,  imperfect.  Fracture  uneven  to  subconchoidal.  Brittle. 
Etching  figures  similar  to  those  of  maj^etite'  H.  =  5*5.  6.  =  4*8-5.  Luster 
metallic.    Color  pale  steel-gray,  tarnishing  copper-red.     Streak  blackish  gray. 

CompM  Tar. — A  sulphide  of  cobalt^  Co.S^  =  CoS.Co,S,  analogous  to  the  spinel 
group.  This  requires:  Sulphur  42*1,  cobalt  57'9  =  100.  The  cobalt  is  replaced  by 
nickel  and  to  some  extent  by  iron  and  copper  in  very  vailing  proportions. 

The  niccoliferous  variety  has  been  called  siegenite;  Dana,  Min.,  p.  687,  1850  The  name 
Unnmte,  after  Linnieus,  was  given  by  Haidinger  to  the  Bastnaes  mineral. 

AnaL— 1.  Wertfekinck,  Schw.  J.,  39,  806.  1828.  2.  Schnabel,  Rg:  Min.  Ch..  110,  1860. 
8,  Ebbinffhaus,  ib.  4.  Rg.,  J.  pr.  Ch.,  86.  840,  1862.  5-7.  Genth,  Am.  J.  8c.,  23,  419,  1857. 
8,  9.  P.  f.  Cleve,  G.  FOr.  FOrh.,  1,  125,  1872. 

8        Co       Ni       Fe     Cu 

1.  MOsen  4100    43-86      ^      5*81    4'10    gangue  0*67  =  94*94 

2.  "     Sieg.  O.  =4*8         41 '98    22*09    88'64    229     -^      =100 

8.  "     Sieg,           O.  =  50         4280    1100    42*64    4*69      -      =  100*68 
A         •(  48'04    40*77    14*60     0*49    =  98*90 

5.  Mineral  Hill.  Sieg.  89  70>  25*69    29*56    1*96    2*28    insol.  0*45  =  99*59 

6.  *'  Sieg.  4115        [50*761         8*20    8*68    insol.  1*26  =  100 

7.  Missouri. /Su^.  41*54    2184    80*58    8*87     tr,     Pb  0*89,  8b  ir.,  insol.  1*07 
a  Bastnaes                G.  =4*755      41*88    44*92      019    4*19    8*22    =99*85  [=98*24 

9.  Gladhammai  G.  =  4  825     42-19    89*88    12:88    4*Sl9    2  28    =  100*42 

*  A  portion  lost 

Hisinger  obtained  14*4  p.  c.  Cu  in  the  Bastnaes  mioeral.  but  it  is  not  certain  that  it  all 
belonged  to  the  pure  linnseite. 

Z^.,  etc.— The  variety  from  Mtlsen  gives,  in  the  closed  tube,  a  siilshur  sublimate;  in  the 
open  tube,  sulphurous  fumes,  with  a  faint  sublimate  of  arsenic  triozide.  B\B.  on  charcoal  gives 
sulphurous  (and  arsenical)  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  gives 
with  the  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  acid,  with  separation  of 
sulphur. 

Obs.— In  gneisd,  with  chalcopyrite,  at  Bastnaes,  near  Riddarhyttan,  Sweden,  also  at  Glad- 
hammar;  at  Mflsen,  near  Siegen,  in  Prussia,  with  barite  and  siderite;  .at  Siegen  (tiegenite).  in 
octahedrons:  at  Mine  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo- 
octahedral  crystals;  and  at  Mineral  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  with  chalco- 
pyrite, bornile,  sphalerite,  pyrite,  etc. 

Alt.— Occurs  altered  to  yellow  earthy  cobalt  ea-called  {gelb  Brdkobalt),  which  is  a  mixture  of 
erythrite  and  pitlicite. 

Ref.-'  Becke.  Min.  Mitth..  7.  225.  1885. 
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80.  BAUBRESIJTB  J.  L,  Smith,  Am.  J.  Sc.,  12, 109, 1876;  16,  870, 1878. 
Massive;  somewhat  scalj,  structure  crystalline. 

Cleavage  in  one  direction.  Brittle.  Fracture  uneven.  G.  =  5*01«  Luster 
metalliCy  bnlliant.    Color  black.    Streak  black.    Not  magnetic. 

Comp:— FeS.Cr,S,  =  Sulphur  44-3,  chromium  36-3,  iron  19-4  =  100. 
Anal-— -Smith,  I.  c.  |  S  42'60    Or  8591    Fe  80-10  =  9870 

P3nr. — B.B.  infusible;  loses  luster  and  (R.F.)  becomes  ma^etic.  With  borax  reacts  for 
chromium.  Not  attacked  by  cold  nor  by  hot  hydrc*chIoric  acid,  but  completely  dissolved  io 
nitric  acid,  without  the  liberation  of  free  sulphur. 

Obs.— Occurs  associated  with  tioilite,  on  the  borders  of  troilite  noduies,  or  as  minute  veins' 
runDidg  across  them,  in  the  meteoric  irons  from  Cohahuila,  Mexico.  Also  identified  In  the 
irons  of  Toluea,  Mexico^  of  Sevier,  Tenn.,  and  of  Cianboume,  Australia.  Named  after  M. 
Daubree,  of  Paris. 

The  name  sehrHbersUe  waa  given  by  Shepard  to  a  supposed  chromium  sesquisulphide, 
occurriiig  in  the  Bishopville  meteorite  (Am.  J.  Sc,  2,  888.  1846).  It  is  not  contained  to 
Shepard's  list  of  meteoric  minerals  (ibid.,  43,  28),  published  in  1867. 

81.  OXTBAIOTE  Weisskupfererz  pt.  Cuban  Bmth.-,  Pogg.,  69,  825,  1848.  Cubauite 
Chapman, 

Isometric.     Massive. 

Cleavage:  cubic,  and  rather  more  distinct  than  in  ordinary  pyrite,  Breith* 
Color  between  bronze-  and  brass-yellow.  Streak  dark  reddish  bronze,  black, 
H.  =  4.     G.  =  4-0?6-4-04J8  Br.;  4-169  Booth. 

Comp.— CnFo,S,=  C.uS.Pe,S,  =  Sulphur  35-4,  copper  23^3,  iron  41-3  =  100. 

Anal.— 1 ,  Eastwick,  Dana,  Min.,  p.  68,  1864.  2.  Magee,  ib.  '  8.  Stevens,  ib.  4,  Scheid- 
fasuer,  t^ogg.,  64.  280,  1845.  6,  J.  L.  Smith,  Am.  J.  Sc,  18,  881,  1851.  6.  7.  8,  Carlio,. 
Brodin.  Lfudstrdm,  O.  FOr.  fOrh..  1, 105/1878. 

1.  Cuba 

2.  •• 

3.  •• 

4.  " 

5.  ••  O.  =  4 180 

6.  Tunaberg    G.  =  408 
7. 
8.:  Eafveltorp 

Fyr.— In  the  closed  tube  a  sulphur  sublimate;  In  the  open  tube  sulphur  dioxide.  B.B.  on 
charo^  gives  sulphur  fumes  and  fuses-  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper 
and  iron  with  the  fluxes;  with  soda  on  charcoal  gives  a  globule  of  metallic  irOn  with  copper. 

Obfl.— From  Barracauao,  Cuba;  Tunaberg  and  Eafveltorp,  Sweden. 

CHAiiCOFTRRaoTiTB.    Chalkopyrrhotiu  Blomstrand,  Ofv.  Ak.  Stockh..  27,  38,  1870. 

Hassive.  Color  like  that  of  pyrite  with  a  tinge  of  brown.  H.  =  8*5-4.  G.  =  4*28. 
Aoalyaia:  f  S  8816,  Fe  48  23,  Cu  1208,  residue  074  =  100  10.  which  gives  the  formula 
Fe«CuS<.  Occurs  at  Nya  Kopparberg,  Sweden,  In  small  Imbedded  portions  with  magnetite, 
sphalerite,  calcite,  and  chondrodite. 

A  **  Weisskupfcrerz"  (cf.  p.  96)  from  HalzbrUcke.  near  Freiberg,  gave  Frenzel:"B  44*88, 
Fb 40-47,  Cu  10-75,  Co 2-61  =  0866.  Jb.  Min.,  785.  1878^ 

82.  OARROIiUTB.    Faber.  Am.  J.  Sc.,  13,  418.  1852. 
Isometric.     Rarely  in  octahedrons.     Massive. 

Fracture  subconchoidal  or  uneven.  H.,  =  5*5.  G.  =  4-85.  Luster  metalKc 
Color  light  st^el-gray,  with  a  faint  reddislj  hue. 

Comp. — A  sulphide  of  copper  and  cobalt,  CuCo,S^  or  CuS.Co,S,=  Sulphur  41:6, 
cobalt  38  0,  copper  20-5  =  100. 

Anal.-lr8,  Smith  and  Brush,  Am.  J.  Sc.,  16,  867,  1858*    4.  Genth,  ib.,  23,  418. 1857. 

S  Co  Ni         Fe  Cu      As 

1.  Patopeco  mine       41*08       87*25       1*64       1*26       17*48    tr.  •=    99*46 

2.  "  40*94       88*21        154        1*65        X7-79    ir,  =  10004 
8.             "  40*99       87*65       1*54        1*40       19*18    tr,  =  10076 

4.  "  41*71        88-70^     1*70        0*46        17  55,  quartz  0  07  =  100*19 

Pyr.^Like  siegenite,  except  that  the  roasted  mineral  reacts  for  copper  with  the  fluxes. 
Oba.-^In*  Carron  Co.,  Hairland,  at  the  Patapsco  mine,  near  Finksburg;  and  also  at  the 
SprtDgfield  mine,  associated  ana  mixed  with  chalcopyrite  and  chalcocite. 


s 

Cu 

Fb 

SiO, 

89  01 

19*80 

88*01 

2-80     =    9912 

89*85 

21*05 

88-80 

1*90     =  101*10 

89*05 

2012 

88*20 

2-85     =  100*31 

84*78 

22*96 

42-51 

Pb  tr,  =  100*25 

89*57 

18*23 

8710 

SiCFciO,  4-23  =  W*18 

85-86 

23*82 

40-04 

=  99  22 

84*77 

24*68 

40*26 

=  99-71 

84  62 

22*69 

40*71' 

Zn  1*11,  insol.  0*88  =  99*51 

flO  SULPHIDES.  BELENIDBS,   TBLLUSEDBB.  BTa 

83.  OBALOOPTBTTB.  ?  Xakieirti  (fr.  GTpnu)  ArUUitle.  J  XaXxtrti,  Dvpirtft  pt« 
ZMmcvt.,  IChiixAtea  pt,  Fjrltas  pL,  Plin.  Pyiitei  brmub  pi.,  PrriM  Kino  colon,  Oow. 
GeelklB  o.  KupCerkli  Apie.,  212,  Interpr.,  407,  1646.  PjrriUB  pt.,  d«nn.  Eupfcrkleg,  Otmer. 
PoH.,  loeo.  I^tea  flaviiB,  ClulcopTrltes,  Benekel.  Pjrlt,  I72S.  Qui  Eopp&nDslm.  Cuprum 
tulphure  et  ferro  mlneralUnium,  Clwlcopyritra,  tToJI.,  284,  1747.  Cuivre  jauue,  Pyrlie  cdIt. 
reiw,  .n-.  2VI.  Wall.,  2,  514,  175a  Copper  PrrlUa.-  Pyiitous  Cooper.  CbalcopyriW.  B«ud_ 
a,  413.  1882.    Towuiita  B.  A  M.  Hln..  183,  1^52. 

Eupterld«s  Q«fm.  Cuivre  Dviiteux  Fr.  EoppArkli  Sued.  Eobberkta  Dan.  Calcoptrib^ 
Bame  eullo,  Plrite  dl  nine  ilalT^Gobre  amaiillOt  Bionze  unarlUo,  Bronze  de  cuivre  Span. 
"Bmooa.  onpt.  {when  tomlahed). 

f^tragonal:  ephenoidal.    Axis  d  =  0-98526;  001  A  101  =  44°  34j' Haidinger* 


ff(203,  fO  p(Ul,  1)  r,  (869,-1) 

0(001,  0)     a(l-f,  101)  r(833,  |)  f,  (2Sl,  -  S) 

o  (100,  «)    *  t*®-  •-'>      '  ('^l-  ^  "'  (**^'  -  ^ 

■  {Uol/)      «(201.  IW)  rf{il4,_j)     I {301-40, VaO)' 

ttCSlO,  Ml)    <iai4.i)  «,(ll8, -i)  B{23-4'ff,  V-V)* 

«(iia.  i)  p,  (lii,  - 1)   '(Sia,  to)» 


i;(511,  0-5) 
E  (885,  H)* 
f  (818,  l-8)> 
■  («-8-ia,  l-S)* 
ff{647,  H)* 
/H8a8»  H)?« 


e»(57e,H)'' 
•,(8^-1-8) 
r.  (4S8.  -  i-tf 

*,(l08-ll',^tH)* 


1,  Freiberg,  Hdd. 

B,  Romberg,  Dudei 

1,  8bk. 

4,  BllenTlUe,  Id 

1.     S,  Comwan. 

Fletcher  (a  =  p.  «  = 

P.).     7. 

Heudorf,  Sbk. 

«'    =    45*  41' 

Od.    =      36*  54' 

•,»/ 

=    49*4»i' 

01     =48'-ie*' 

Sr    =    S»°804' 

w  =  71*  isr 

pp,    =      W    71' 
{?•;    =      79'  lu' 

«,»; 

'  =  189'  89' 
=    TO*    V 
=    78°  441' 

ak  =  16°  M' 
dl     =  89*  8»i' 

M*    =    78*  11' 

«,=      88*87 

(ji 

av  =  46*  68l' 
a«    =  04*    4)' 

«"  =    06°  88' 

die    =      88'  85- 

<v 

=    40*    fi- 

Sf'   =    89*    »• 

n»'   =      69'  44' 

ee, 

=    ar  261' 

He'  =  65*  sr 

JU"  =  111*  50' 

W    =  -lOe*  40' 

=    50*  as* 

M'  =  58*  or 

»"  =  120*  ir 

W    =    128*  W 
<r      =    140*  8)- 

•  ap 

w  =  8r  sr 
i'v;  =  88*  4r 
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Twins':  (1)  tw.  pi.  p  (111),  comp.-fBce  tisnally  ;>,  f.  6,  and  M5  a.  penetration* 
twin,  also  _L  ^;  eometimeti  repeated  aa  a  fireling,!.  7.  (3)  Tw.  pi.  and  comp.-face  <, 
f.  5,  often  in  repeated  twins,  (3)  Tw.  pL  m,  tw.  axis  c,  complementary  penetr»- 
tion-twins.     Barely  by  twinning  (f.  13)  psendo-rhombohedral  in  symmetry. 

Gryatalg  commoniy  tetrahedral  in  aEn>ect,  the  sphenoidal  faces  p  large,  dnll  in 
loster  or  oxidized,  and  diagonally  striated;  while  p,  are  email,  brilliant,  not 
oxidized,  not  striated;  acalenohedral  faces  often  prominent  and  often  striated 
I  intersection  with  p.  Sphenoidal  and  other  faces  aleo  striated  as  In  figs  8-15 
Often  masBivC  compact. 

Cleavage: jr,  sometimea  dittinot;  c,  indistinct.  Fracture  nneven.  Brittle, 
fl.  =  3'5-4.  Q.  =  4  1-4'3.  Lnster  metallic  Color  brass-yellow;  often  tarnished 
•r  iridescent    Streak  greenish  black.    Opaqne. 

Caaip.— A  snlphide  of  copper  and  iron,  CnFeS,  or  Cn,S.Ee,S,  =  Sulphur  351X 
cop|»er  34'5,  iron  30'5  =  100.  Analyses  often  show  variation  uvm  this  formulc 
due  in  moat  cases  certainly  to  mechanical  admiitore  of  pyrite. 


tigs.  8-IS,  IVench  Creek,  Penn.,  Penlleld. 


■  BUriferoua  and  krsentlferoiu  {Quajda  Span.  B,  A).    Tr&ces  of  selenium  bsTt 


tacn  noticed  by  Keiaton  In  an  ore  irom  Seiuberg  neu  Freiberg;  and  that  from  RamnieltbeM 
Bear  Goakr  must  contain  tbe  same,  it  beloc  one  of  the  furnace  products  (Rg.,  MId.  Ch.,  ISI^ 
IMO).  Tballiom  la  also  present  In  some  kinds,  and  more  frequently  present  In  tbis  ore  than 
bmite. 

Pyr.,  vtc— Id  tbe  cluud  tube  decrapltates,  and  gives  a  sulphur  subllmnte,  In  the  open  tubs 


lluaet.  DiseoWcs  in  nitric  ncld,  excepting  the  sulphur,  and  forms  a  green  solution;  ammonia 
in  excess  cliangcs  tbe  greeu  color  to  a  deep  blue,  aud  precipitates  red  ferric  hydroxide. 

Oba.— A  widely  (flsscratuated  mineral  In  metallic  veins  and  nests  in  gneiss  and  crystalline 
•dilM^  also  in  serpeptlne  rocks;  often  Iniimatelv  associated  with  pyrlle,  also  with  slderlte,  tetra- 
bediite,  etc.,  wmettraes  with  nickel  and  cobalt  sulphides,  pyrrbottte,  etc.  Observed  coated 
with  tetrahedrile  crystals  Iti  parallel  position,  also  as  a  coetloK  over  the  latter. 

Chalcopyrite  la  the  prlocipnl  ore  of  cupper  at  tlw  Cornwall  mines;  it  Is  there  associated  with 
CMdterite,  galena,  bnmile,  chnlcoclte,  tetral;edrito,  sphalerite.  The  capper  beds  of  Falun  In 
Sweden  are  composed  principally  of  this  ore,  which  occurs  In  large  masses  surrounded  by  a 
coating  of  aeipentlDe,  and  embedded  In  guciis.  Ai  Rnmmelsbcrg.  near  Qoslar  in  tbe  Han, 
It  fonas  a  bed  Id  argillaceous  schist,  and  is  associated  with  pyrile,  galeaa,  ipbalerite,  and  mlauta 
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portions  of  silyeritaid  gold;  associated  with  nickel  and  cobalt  ores  in  the  Kupferschiefer  of 
Ifansfeld.  The  Kurprinz  mine  at  Freiberg  affords  well-defined  ciystals;  also  Horhausen,  Dillen- 
Imrg,  Neudorf,  Mtksen;  Schlackenwald  in  Bohemia.  It  occurs  also  in  the  Banat,  Hunnry,  and 
Thuringia;  in  Scotland  in  Kirkcudbrightshire,  Perthshire  and  elsewhere;  at  Mte.  Catmi  in 
Tuscany:  at  New  South  Wales;  in  South  Australia.  Extensively  worked  in  Namsaualand,  Q. 
Africa;  In  line  crystals  at  Cerro  Blanco,  near  Gopiapo,  Chili,  and  elsewhere  in  large  deposit^. 

In  Maine f  at  the  Lubec  lead  mines;  at  Dexter.  In  N.  Samp.,  at  Franoonia,  in  eneiss;  at 
Unity,  on  the  estate  of  Jas.  Neal;  Warren,  on  Dttvis's  farm;  at  Eaton,  2  in.  K.E.  of  Atkins's 
tavern;  Lyme,  E.  of  E.  Village;  Haverhill,  etc.  In  Verftumt,  at  Stafford,  Corinth,  Waterbuiy. 
Shrewsbury.  In  Man.,  at  the  Southampton  lead  mines;  at  Turner's  falls  on  the  Connecticut* 
near  Deerheld,  and  at  Hatfield  and  Sterling.  In  OonneeUeut,  at  Bristol  and  Middletown,  some- 
times in  crystals.  In  N&w  York,  at  the  Ancram  lead  mine;  five  miles  from  Rossie,  beyond 
De  Long's  mills  at  the  Rossie  lead  mines,  in  crystals;  in  crystals  and-  massive  near  Wurtzm>ro'» 
Sullivau  Co. ;  very  large  crystals  (f .  4)  and  msBslve  at  Ellenville,  Ulster  Co.  In  Penmylvania, 
at  Phenixville;  at  the  French  Creek  mines,  Chester  Co.,  with  pvrite,  maenetlte,  byssolite, 
calclte,  etc..  sometimes  In  large  skeleton"  sphenoidal  crystals  formed  by  parallel  grouping;  also 
in  small  isolated  crystftls  embedded  in, chlorite  (figs  8-15).  In  Maryland,.  In  the  Catoctin  Mts.; 
'between  Newmarket  and  Taneytown:  .near  Finksburv,  Carroll  Co.,  abundant  (Patapsco  and 
other  mines),  'v^ith  bemite,  carroUite,  and  malachite:  In  VirffMa,  at  the  Phenix  copper  mines, 
I>Viuquier  Co.,  and  the  Walton  gold  mine,  Louisa  Co.  In  N.  OaroUna,  -near  (ireensboro', 
abundant  massive  (Fenress  or  NortSi  Carolina,  and  Macculloch  mines),  along  with  slderite  in  a 
Quartz  gangue.  In  Tentieue$,  80t  milea  iram,  CleveUmdi.  in  Polk  Co;  (Hlwassee  mines).  In 
JHuaurt,  with  sphalerite  at  JopHn,  Jasper'Co.* 

In  CaL,  in  different  mines  along  a  belt  between  MaripqsaCo.  and  DeK  Norte  Co.,  on  w'eftt 
aide  of ,  and  parallel  to,  the  chief  gold' l)eh}  <  occurring  massive  in  Caliiveras  Co.',  at  Union, 
Keystone,  Empire,  Napoleon,  Campo  Secb,  and  Lancha  Plana  mines,,' and  in  crystals  on 
Domingo  Creek;  in  Mariposa  Co.,  at  the  La  Yictoire  and  Haskell  claim's,  and  on  thcOhow<» 
chillas  river;- in  Amador  Co.,  at  the  Newton  mine;  in  £1  Dorado  Co.,  at  the  Cosumnes,  Hope 
Valley,  Bunker  Hill,  El  Dorado,  Excelsior  mines;  in  Plumas  Co.,  at  the  Genesee  and  Cosmo* 
politan  mines.  Abundant  in  Montana,  near  Butte,  with  bomite,^pyrite,  etc..  also  at  other  points, 
and  often  argentiferous  and  auriferous.  In  Cohrado  abundant  in  Qilpin.  Bouldeii'  Chaffee, 
Gunnison  Counties,  etc. ;  commonlv  associated  with  pyrite,  tetrahedrite,  sphalerite,  and  often 
liighlv  argentiferous;  well  crystallized  and  sometimes  coated  with  tetrahedrite  in  the  mines 
near  Central  City  Also  mined  in  Arizona.  Utah,  but  in  most^cases  chiefiy  for  silver  i  and  gold. 
Grant  Co.,  New  Mexico. 

In  Canada,  in  Perth  and  near  Sherbrooke  and  at  many  points  in  the  eastern  part  of  the 

Srovince  of.  Quebec;  in  the  Nipissing  dlstr.,  On1ai*lo,  at  various  points:  extensively  mined  at 
udbury;  at  t^e  Bruce  mines,  on  Lake  Huron;  at  Point-au-Mlnes  ana  elsewhere  on  Lake  Superior. 

Alt. ^Changes  on  exposure  with  moisture,  especially  if  heated,  to  ;i'  sulphate.  Malachite, 
ooveUlte,  chrysocolla,  melaconite,  chalcoclte.  and  iron  oxide  are  other  forms  into  which  it  is 
sometimes  altered;  also  to  tetrahedrite. 

Named  from  x(xXk6?\  brau,  and  pyritei,  by  Henckel,  who  observes  in  his  Pyritology  (172(n 
that  chalcopyrlte  is  a  good  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of 
Cyprus  ehalcUis;  and  Dioscorides  uses  the  same  word;  but  what  ore  was  Intended  is  doubtful. 
There  Is  no  question  that  Copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the 
name  pyriles  (q.v.,  p.  86). 

Artil— Obtained  in  crystals  by  the  action  of  HtS  upon  amixture  of  2CuO,FeiOt  sllehtly 
heated  in  a  glass  tube,  Doelter,  Zs.  Ex.,  13,  85, 1885.  Has  been  observed  as  a  fumace-proauct: 
Occurs  as  a  recent  formation  at  Bourbohne-les-Bains  (Daubr^e). 

Ret— 1  Mem.  Wem.  Soc.,  4, 1, 1828,  also  Ed.  J.  8c.,  3,  66,  1825.  Haldinger  first  correctly 
determined  the  system  to  which  the  crystals  belong,  gave  accurate  measurements  (confirmed  by 
Sbk.,  and  Ek.,  Mln.  RussL,  6,  277).  &&d  described  the  threer  twinning  iaws^ 

'Mir.  Min.,  p.  182,  1852;  Sbk.,  monograph.  Zs.  G.  Qes.,  20,  595,  1868.  *  Sbk.,  1.  a 
^  Scbimper,  Min.-Samml.  Strassbu'rg,  58, 1878.  *  Rath,  Anxbach,  Ber.  nled.  Qes.,  Jan.  9,  1882. 
•  Mayer,  Holzheim,  Zs  Kr.,  13,  47;  1887.  '  Pfd.,  Am.  J.  Sc.,  40.  207,  1890.  •  Of.  Fletcher, 
Phil.  Mag.,  14,  276,  1882;  Zs.  E>:.,  7,  821,  1882. 

Barkhabdtitb  Oenih,  Am.  J.  Sc.,  19,  17,  1855;  28,  247,  1859.  Compact  massive. 
Fracture  concholdal,  ui^even.  Brittle.  •  H.  =  8*5.  G.  =  4*521.  Luster  metallic.  Color 
bronze-yellow*  Streak  grayish  black,  slightly  shining.  Tarnishes  easily,  giving  pavonine 
tints,  or  becoming  pinchbeck-brown. 

AnaL— 1,  W.  J.  Taylor,  Am.  J.  Sc.,  19«  18, 1855.  2,  F.  A,  Genth,  ibid.  8,  P.  Keyser. 
ibid.    4.  Higglns,  ibid..  46,  819, 1868, 

8  Fe  Cu 

47-61  Ag  tr.  =  99-24 

46-69  =98-86 

48-40  =99-98 

50-41  =99-81 

Occurs  in  K.  Carolina  with  other  copper  ores,  on  Dan  Bamhardt's  land.  Pioneer  HHIl 
Fhenlx  mine,  and  Yanderburg  mine,  in  Cabarrus  Co.;  also  near  jCharlotte.  Mecklenbuzg.COk 


1. 

Bamhardt's  Land 

29-40 

22-29 

2. 

Pioneer  Mills 

29-76 

22  41 

8. 

«<          1* 

80-50 

2108 

4. 

Bill  Wmiams'  Fork 

28-96 

20-44 

BTANNITE,  83 

It  Bill  Wflllams*  IV>rk,  in  California,  with  clialcopyrite,  etc.    It  may  be  a  chalcopyrite,  partly 
altered  to  chalcoclte,  aa  would  be inlerredf rom  Gentii'ff  later  obaervationB. 

HoftxcHLiN  Bre&haupt,  B.  H.  Ztg.,  17,  885,  424, 1868;  18,  65^  821. 1859.  Closely  related  to 
the  preceding,  and  may  be  chalcopyrite  pfl^ly  altered  to  bomitc.  Occurs  in  tetragonal  octa- 
hedral cryatfSs,  but  mostly  madsive;  H.  =  4-6;  O..  =  4*472^'480:  color  more  bronze-like  thaa 
la  chalcopyrite;  streak  black.    Analyeia  by  Richter,  ibid.,  18, 831: 

8  80-81       Fe  25*81       On  48*76  =  99*78 

Occun  with  malachite  and  other  copper  ores  at  Plauen  in  VoigUand;  also  aaid  to  occur,  by 
Bieithaupt,  in  Bavaria,  Hesse  and  Nassau,  Silesia,  the  Uarz,  at  IQieinbreitbach  on  the  Rhine^ 
in  Algeria,  in  Chili  at  Bemolinoa  and  TocopUla,  and  in  Japan. 

DuCKTOWNiTE  Bhspord.  A  blackish  copper  ore  from  Ducktown,  Tenn.  G.  J.  Brush  Ima 
shown  that  it  is  not  homogeneous,  and  only  a  mixture,  graina  of  pyrite  being  yisible  througb 
ib§  mass,  and  also  a  softer  gray  mineral,  which  is  probably  chalcoclte.  See  Rep.  on  Mt.  Pisgah 
Copper  Mine,  N.  Haven,  1869,  and  Aih.  J.  So.,  28, 129, 1859. 

84.  BTANNXTS.  Gesohwefeltes  Zinn  (fr.  Cornwall)  ZUipr.,  Schriften  Nat.  Fr.  Berlin,  7. 
169, 1787,  Beitr..  2,  257, 1797,  6,  828, 1810.  Zinnkiea  Wem..  Bergm.  J.,  1789.  885,  897.  Tin 
Pyrites  ftrv.,  2,  800,  1796.    Bell  Metal  Ore.    Etain  sulfur^  1V-.    Stannine  Biud.,  It.,  A  41(^ 

lAn. 

MassiY^,  granular^  and^iflseminated'. 

Cleavage:  cubic,  indistinct.  Fracture  uneven.  Brittle.  H.  =  4.  Q,^  4*3* 
4-522;  4  506,  Zinnwald,  Bg.  Luster  metallic.  Streak  blackish.  Color  steel-gray 
toiron-blaok,  the  former  when  pure;  sometimes  a  bluish  tarnish;  often  yellowisn 
from  the  presence  of  chalodpyrite.    Opaque. 

Gomp. — A   sulphide  of   tin,  copper,    iron   and    sometimes    zino,    perhaps 

Cu,S.FeS^SnS,  =  Sulphur  29-9,  tin  27-5,  copper  29-5,  iron  13-1  =  100. 

AimL^-1,  Kudematsch^  Pogg.,  39, 146.  1886.    2^  Mallet,  Am.  J.  8c.,  17,  88. 1854.    8»  Rff-, 
.  P^.,  88.  607,  1868.     4a,  Adger,  Oh.  ISffiWB,  26,  859,  1872.     4b,  deducting  insol.    AlsQ 
Eli^roth,  1810;  Johnson,  1889;  see  5th  Ed.,  p.  68. 

8        8n        Cu       Fe      Zn 

l  Wheal  Rock  29MM  25-55  29*89  12  44  177  gyingue  102  =  99*81 

d.  8t.MichaersMt.Q.=:  4*628  29*46  26*85  29*18  6'78  7*26  gangue  016  =  99*64 

S.  Zinnwald  29*05  25*65  29*88  6  24  9*68  =  100 

ia.  ComwaU             0.=r4*46  27*94  2204  27*77  12*75  8*62  insOl.  6*89  -  100*51 

Id.          "  29  68  28*42  29*50  18*55  8*85  =  100 

Psrr.,  etc^In  the  closed  tube  decrepitates,  and  gives  a  faint  sublimate:  in  the  open  tube 
fOlphuroufi  f umeg.  B»B.  on  charcoal  fuses  to  a  globule,  which  in  O.F.  ffives  off  sulphur,  and 
coats  the  coal  with  tin  dioxide;  the  roasted  mineral  treated  with  borax  giyes -reacticms  for  iron 
sod  copper. 

De(x>mposed  by  nitric  acid,  affording  a  blue  solution,  with  separation  of  sulphur  and  tin 
dioxid& 

Obs«— Formerly  found  at  Whesl  Rock,  Cornwall,  and  at  Cam  Brea,  where  it  constituted  * 
considerable  vein,  and  was  accompanied  by  pvrite,  sphalerite,  and  other  minerals;  more  recently 
in  constderable  quantity  in  granite  at  St.  Michael's  Mount;  also  at  Stenna  Gwynn,  6t  Stevensi 
and  at  Wheel  Primrose.  Whesl  Scorrier,  and  occsdonally  at  Botallack  mine.  St.  Just;  also  at 
the  Crdoebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  the  Erzgebirffe.  with  sphalerite  and 
gilena.  It  f  requentiy  has  the  appearance  of  bronze  or  bell  metal,  andihence  the  name  bel^ 
meUUore. 

RsC— 1  Usually  accepted  ss  tstrahedral,  upon  the  authority  of  Breithaupt;  this,  hpweyer.  is 
Stated  by  Weisbach  (priy.  obntrib.)  to  be  a  mistake,  the  observations  having  been  made  upon  a 
qMdmen^  tetrahedrite  from  South' America,  not  upon  stannite. 
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89 
90. 
91. 
9& 


D.  Disulphides,  Dlarsenides.  etc. 
1.  Pyrtte  Group.   BS^BA8,3Sb^    Ijaometric,  pyritohediaL 


86.  Pynte. 

86.  Hftnerite 

87.  Smaltite 

88.  CUoanthite 


FeS. 
MnS, 
Go  As, 

NiAs. 


Species  87,  88  are  united  by  many  intermediate  oompoonds,  (Co^i)A4 
and  (Ni,Co)As, 

Cobaltite  GoS,.CoAs, 

Oersdorffite  NiS,.NiA8, 

Corynite  NiS,.Ni(As,8b). 

mimannite  NiS,.NiSb, 

Also  in  part,  tetrabedral. 

Sperrylite  PtAs, 

9i.    Lanrite  BnS.? 


95.    Skntteraditt 


Co  As. 


Isometric,  pyritohedral. 


86.  FTRTTB.  Sirivoi  Theophr.  HvptTTfi  pt.  ZHtmoor.,  £.  143.  Pyrites  pt  FUh,,  M 
80.  Pyrites  pt.»  Arab.  Msrchssita,  Oerm,  Kis,  AaHc,,  884,  481,  467,  ISdO,  1546.  Pyrites  pt, 
Harcbasita  (=  cryst.  Pyr.)  Henekel,  Pyrit.,  1726.  Kiespt..  SvafelKies  pt..  Pyrites  pt.  (k  mass 
and  Dodular  Pyr.).  Marchasita  (=  cryst.  Pyr.).  WaU„  208, 211, 1747.  iTritespt.  (=  glob.  Tar., 
etc.);  Mfbcasite  (=  ci^st.  Pyr.),  Miindic  (=  massive  var.)  Bill,  Fobs.,  »34-882, 1771.  Xantha 
pyrites  Oloek^  Handb..  814. 1889; 

Scbwefelkies,  Eisenkies,  Oerm,   Svafvelkis  SiMd.  Svovlkis  Dan.  Iron  Pyrites.  BIsulpburei 
of  iron.    Fer  sulfur6  Fr,    Pirite  IttU,    Pirita,  Pirita  amarilla,  Bronoe  Sjpa^.  and  Span.,  a,  A. 

Isometric;  pyritohedral.    Observed  forms' : 


a  (100.  i-i) 
d  (110,  i) 
c  (111,  1) 


h 
e 
6 
a 
h 

Y 

€ 

i 

k 

V 

e 


(910.  i-dy 

(710.  iVf 
(610.  »6)\" 

(0'^,  i-i) 
Ki-l) 


(410. 
(720.  i-i) 
(10-80,  i^y 
(810,  ^8) 

(ll-4  0,»"V) 
(620,  i-t) 

(040,  a) 

(210.  u2) 
A  (12-70. i^) 
/    (580.  ^|) 


g  (820.  t-.|) 

r  (750.  I' I)? 
S  (19  140, tf4f) 
e  (480.  t-J) 
B  (540.  I-I) 
A  (1190,^) 
y  (650.  ».|) 

^.(101lO.-i--«)^ 
i  (890,  -  tiy^ 
n,  (780.  -  f|) 
p.  (18  150,-ihH)«? 

y,  (560,  -  i\) 
K.  (450.  -  f  I) 
e,  (840.  -  »4) 
g.  (280.  -  if) 
i>.  (470.  -  t4) 


y  (488 


/2(15- 


e,  1(190,  -  ••.2)"      /?  (822. 
A.  (250,  -/.I) 
A.  (140,  -  M)» 
^.  (180,  -  isy 

r  (882.  I) 
r  «85.  !)• 
p  (221.  2> 
?  (831.  3) 
^  (661,  6f 

0(911,  9-9) 
^(511.  5-5)»« 
/I  (411.  4^) 
m  (811.  8-8) 
o>  (522.  4-f ) 
*  (944.  1 1)  . 

*(li-5-5.V-V) 
n  (611,  2-2) 


(822.  |4)» 
(488.  f  |)».« 
(655,  I-I)'? 


§(18-7-8,  V  W 


8,V 


7-|)« 
6.8)«' 


«  (781. 
i**  (621.  .  ^, 
2^  (982.  1-8) 
f   (16  6-8. V-}) 
^•65.  84)* 


Z  (581,      ., 

7  (10-61.  10.|> 

IT (851.  8-}) 

V  (2214  7,  V-¥)* 

f    (821.  8-1) 

P  (18-9  6,  V-V)* 

if  (751.  74)* 


tt  (682,-8-2) 
t    (421.  4-2) 
w  (841,  8-2) 
T  (10  5  1,  1Q.2) 
8  (18-6  1.  12-2)« 
« (742.  H)' 


Jf(482   2,, 
L  (10  8  7,  V-f) 
A- (14  11  10,  il- 


«> 


O.  (458.  -  M) 
i/.  (842.  -  24) 
fi,  (841.  -  44) 
f  (281.  -  8-1) 
<,    (241.-4-2) 


Twins:  tw.  ax  a,  usually  penetration-twins  (f.  11)  with  parallel  axes;  rai*ely' 
contact-twins.  Cube  and  tlie  pyritohedi'on  e  (210)  most  common  forms,  the  faces 
of  both  often  striated  in  one  direction  ||  edge  a/e,  the  striation  due  to  oscillatory 
combination  of  these  forms  and  tending  to  produce  rounded  faces  (f.  5);  pyritohedral 
faces  also  striated  J.  to  this  edge;  octahedron  also  common.  Crystals sometimea 
acicular  by  elongation  in  direction  of  a  cybic  axis;  also  abnormally  developed  with 
tetragonal  or  oilhorhombic  symmetry  (f.  7,  &).**  Also  frequently  massive^  fine 
granular;  sbmetimes  subfibrous  radiated  ;  renirorm,  globular,  stalactitic. 

Cleavage:  a,  0  indistinct    Fracture  conchoidal  to  uneven.  Brittle.  H.  =  6-6*Sl 
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0.  =  4-95^*10;  4-967  Traversella,  5-027  Elba,  Bg.  Lnster  metallic,  SDlendent 
to  glistening.  Color  a  pule  brass-yellow,  nearly  uniform,  j^treak  greenish  black  or 
brownish  black.  Opaque.  Shows  both  +  and  —  varieties  thermo-electrically'% 
Paramagnetic. 

Gomp^  Tar.- Iron  disalphide,  FeS,  =  Sulphur  53*4,  iron  46-6  =  100. 

Nickel,  cobalt,  and  tballium,  aud  also  copper  in  very  small  quantities,  sometimes  replace 
fmrt  of  the  iron,  or  else  occur  as  mixtures.  Gold  is  sometimes  V>re8ent,  distributed  invisibly 
through  it,  auriferous  pyrite  being  an  important  source  of  gold.  Tballium  occurs  in  traces  in 
mudi  pyrite.  showing  its  presence  often  m  the  chimneys  of  furnaces  where  pyrite,  or  ores  con- 
taining it,  are  roastea  A  yariety  from  near  Ribadeo  In  Qnlicia,  from  which  tin  and  zinc  were 
obtained,  has  been  called  haUMUirfmU,  after  Lopez  Ballesteros.  8chulz  and  Paillette.  Bull.  O.  FT, 
9, 16. 1849.    Pyrite  sometimes  contains  traces  of  selenium. 

Arsenic  is  rarely  present,  a  variety  In  octahedm)  crystals  from  French  Creek,  Penn.,  gave 
Bamburger  (cf.  Geuth,  Am.  J.  8c.,  40, 114, 1890): 

8  MOB    As 0  20    F% 44*94    Co  1*75    KiO-18    Cu  0  05  =  100  50 

For  analyses  of  pyrite,  see  Mdne,  C.  R,  64^  867, 1867,  also  Qirard  and  Morln,  Ann.  Ch. 
Fli^»  7,  898,  1876. 


1. 


3. 


6. 


7. 


8. 


figs.  1-6,  Simple  forms.    7,  8,  French  Creek,  Pfd.>< 

Psrr^  sto*— In  the  closed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue*  B.B.  on 
diarooal  gives  off  sulphur,  bumine  with  a  blue  flame,  leaving  a  residue  which  reacts  like 
pyrrhoUte.    Insoluble  in  hydrochloric,  but  decomposed  bv  nitric  acid. 

Obs.— ^rrite  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalline  to  the  most 
Iscent  allnyUl  deposits.  It  usually  occurs  .in  small  cubes,  pyritohedrons,  or  in  mor^  highly 
modified  forms;  also  in  irregular  spheroidal  nodules  and  in  veins,  in  clay  slate,  argillaceous 
sandstones,  the  coal  formation,  etc. 

Crystals  have  been  observed  associated  in  parallel  position  with  those  of  marcasite,  also  with 
sisenopyrite. 

Cubes  of  gigantic  dimensions  have  been  found  in  some  of  the  Cornish  mines;  pyritohedrons 
and  other  forms  In  great  variety  occur  with  hematite  on  the  island  of  Elba,  sometimes  five  to 
•txfaehes  in  diameter;  also  with  magnetite  at  Traversella  In  Piedmont,  and  at  Urosso  in  fine 
iRTBtals.  Other  localities  for  crystals  are  Mflsen  near  Siegen;  Freiberg.  Saxony;  Sclmeeber^; 
Waldenstein  -in  Carinthia;  PHbram,  Bohemia;  Schemnitz,  Hungary;  large  octahedral  crystals 
an  found  at  Persberg  fn  Sweden.  Magnificent  crystals  come  from  Peru.  Alston-Moor,  Derby- 
shire, Falun  and  lAnffban  in  Sweden,  ^ngsberg  in  Norway,  are  well-known  localities  The  clay 
at  Ylotbo  near  Mincten,  Westphalia,  and  the  chalk  at  llewes  in  Surrey,  have  afforded  soma 
laaiarfcable  compound  crystals.    It  has  also  been  met  with  in  the  Vesuvlan  lavas. 

In  ifotiM,  at  Corinna.  Peru.  Waterville,  and  Farmington,  in  crystals;  at  Bingham  (saw- 
mills). Brooksville.  and  Jewell's  Id.,  massive.  In  N.  Bafnpthin,  at  Unity,  massive.  In  ifiut., 
at  Heath,  in  oyst.;  at  Rowe.  Hawley  and  Hubbardston,  massive.  In  Vernumt,  at  Shoreham, 
In  limestone,  crystals  abundant;  Hartford,  in  cubes  3-4  im  In  .Oimn,,  at  Lane's  mine,  Monroe, 
tn  octahedrons:  Orange  and  Milford.  In  cubes  in  chlorite  slate;  Middletown  lead  mine,  some- 
times adciiinr;  Rozbuiy,  finely  crystallized:  at  Stafford,  In  mica  slate;  masrive  at  Colchester, 
Aahford,  Tolland,  Stafford,  and  Union.  In  N,  T&rk.  at  Rossie,  fine  crystals  (dodecahedral, 
IL 14*  occur  at  the  lead  mine  in  green  shale;  at  Schoharie,  a  mile  west  of  the  court-house,  in 
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single  and  compotind  cryElalB,  often  biglily  polished  and  abundsnt;  in  IntereKtiiiE  crjatalB  at 
JoLasburgh  aod  Cbcster,  Wurreu  Co.;  iu  gaeiBS  near  Yookers;  la  Orange  Co.,  at  Warwiclc  and 
Deerpark;  In  Jeflersoa  Co.,  In  Cbampion  and  near  Oxbow  on  tbe  banu^  of  Vrooman's  lake,  in 
modilied  ocl«bedroDs;  massive  in  Fituiklia,  Putuam,  and  OrauKe  Cos.,  etc.  In  Ptnntylvania, 
in  cp'Blals  at  Little  Britain,  Lancaster  Co. ;  at  Chester,  Deiuware  Co. ;  in  Carbon  and  Tork  Cos. : 
at  Knauertown,  Clieater  Co. ;  at  French  Creek  mines,  octahedrons  and  other  forms,  sometimes 
tetragonal  or  ortborbombic  in  Bymmetry.  In  Corawall,  Lebanon  Co.,  in  lustrous  cubo-oct&- 
hedruns,  with  a  steel  tamish:  In  JV.  Car,,  near  Greensboro',  Ouilford  Co.,  in  cryatals.  In 
CoioTado  In  fine  complex  crystals  In  mines  near  Centra]  City,  Gilpin  Co.,  and  elsewhere. 
Auriferous  pyrite  is  common  at  the  mines  of  Colorado,  and  many  of  those  of  California,  as  well 
as  la  Virginia  and  the  Slates  south. 

Id  Canada,  3  miles  M.  W.  of  Brockrille,  Ontario,  a  cobaltlferous  var.,  in  the  Laurentlan; 
on  the  river  Assumption,  selgnory  of  Dalllebout,  and  at  Escott,  a  nlccolifeious  var.,  containing 
also  some  cobalt. 

Large  quantities  of  massive  pyrite  are  mined  al  the  Rio  TJoto  and  other  mines  In  Spido, 
also  In  Portugal.  Among  important  depoidts  In  the  U.  6,  are  those  at  Rowe,  Mass.;  Herman, 
St.  Lawrence  Co.,  and  Ellenville,  Ulster  Co.,  N.  T.;  Tolenville,  Louisa  Co.,  Va.;  Dallas 
Paulding  Co.,  Qa. 


Gilpin  Co.,  Col ,  AyiMs.  10,  Elba.  11,  Tlotho,  Westphalia,  Sbk.  13.  Elba,  Bvr.  U.  Rosale. 


The  name  pyrite  is  derived  from  Jtvp,  firt,  and  alludes  to  the  sparks  from  friction,  Pllnj 
nentiong  several  things  as  included  under  the  name  (36,  30):  (I)  a  stone  used  for  grindstones; 
;3)  a  kind  which  so  readily  flres  punk  or  sulphur  that  be  dlslingulsbea  It  as  pyrita  vimu,  and 
which  may  have  been  flinl  or  a  related  variety  of  quartz,  as  has  been  supposed,  but  more  proba- 
bly was«tn«ry.  since  he  describes  it  as  the  heaviest  of  all;  (8)  a  kind  resembling  brass  or  c<pppcr: 
|4)  a  porous  stone,  perhaps  a  sandstone  or  buhistone.  The  brassy  tiind  was  in  all  probabllltT 
our  pyrite.  But  with  it  were  confounded  copper  pyrites  (chalcopyrite),  l)esides  marcaeite  and 
pyrrholite.  although  these  three  kinds  of  pyrites  fall  of  the  scintillatious.  In  fact,  Diuscoridea 
calls  pyrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  n« 
copper;  nud.  moreover,  he  stales  that  the  mineral  gives  sparks.  This  confounding  of  iron  nnd 
copper  pyrites  is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  and  copper) 
by  Pliny  and  other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more 
than  fifteen  centuries  after  Pliny,  as  is  even  now  apparent  in  the  prlDCipal  languages  of  Europe; 
KupfeneoMMT  (copper- water)  of  the  Germans  being  the  copperas  of  the  Eugllsh  and  couperose  of 
the  Frtinctu  It  is  quite  protiable  that  atppera*  and  eoupero»e  are  in  fact  corruptions  of  the 
German  word,  Instead  of  derivatives  from  euprota  or  cupnmua,  as  usually  stated,  for  the  I<atiD 
u  would  not  have  become  ou  in  French. 

Under  the  name  fTtareatiU  or  mardianU.  of  Spanish  or  Arabic  origin,  the  older  mlneralo^sta 
Hcnckel.  Wallerius,  Linnieus.  etc.,  included  disiinciively  crystallized  pyrite,  the  cubic  preemi. 
iienily:  the  nodular  and  other  varieties  bclug  called  pj/Hte«,  and  the  less  yellow  or  brownish  and 
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softer  kindB,  tDOiaerkieB,  this  last  indudinf^  our  marcarite  and  pyrrhotUs,  and  some  true  pyriU' 
Werner  first  made  pyrrhoUie  a  distinct  species.  The  *'  marcasite  "  used  for  personal  ornaments  in 
tlie  last  centurv  was  p^rite. 

Alt. — Pyrite  readily  changes  to  an  iron  sulphate  by  oxidation,  some  sulphur  beinj;  set  free. 
Also  to  limonlte  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  earring  off  the  sulphuric  acid  as  change  proceeds,  and  from  limonite  to  red  iron 
oxide.  Green  vitriol,  limonite,  g5thite,  hematite,  quartz,  graphite,  ochreous  clay,  occur  as 
pseudomorphs  after  pyrite.    Cf .  also  marcasite  on  the  relative  stability  of  the  two  compounds. 

Artil— May  be  made  bv  the  slow  reduction  of  ferric  sulphate  in  presence  of  some  carbonate. 
Also  by  heatiiw  together  iron  sesquioxide,  sulphur,  and  sal  ammoniac  (W5bler),  the  crystals 
obtaincMl  seemed  to  have  a  teirahedral  form;  cf.  Weiuschenk,  Zs.  Kr.,  17, 487, 1890.  Sec  further 
Fouque-Levy.  Synth.  Min.,  821.  1882,  and  Doelter,  Zs.  Kt.,  11.  80,  1885. 

Pyrite  has  been  observed  as  a  recent  formation  at  Bourbonne-les-Bains,  Daubr^.  C.  R.,  80, 
605,  1875. 

Ra£^i  SeeStrUver,  Mem.  Ace.  Torino,  26, 1860,  and  Att.  Ace.  Torino,  6,  874,  1871.  for  list 
of  planes  with  early  authorities,  and  many  new  forms;  also  Helmhacker.  Min.  Mitth.,  13,  1876. 
Koksharov  adds  (963)  from  A.  NordenskiOld,  whose  3-f  is,  however,  an  obvious  misprint  for  8-4. 

*  Zeph.,  Lolling  Ber.  Ak.  Wien,  60  (1),  814,  1869.  >  Hkr.,  Waldenstein,  I.  c.  *  Qroth, 
Min.-Samml.,  81,  1^.  *  Zeph..  B(k:kstein,  Salzburg,  Lotos.  1878.  •  Websky,  Zs.  6.  Ges.,  31, 
232, 1879;  these  forms  are  uncertain.  *  Vrba,  PHbram,  Zs.  Kr.,  4.  867,  1^.  ■  Brugnatelli, 
Brosao,  Piedmont,  Att.  Ace.  Torino,  20,  808,  1885.  *  Jackson,  Calaveras  Co..  Cal.,  Cnl.  Acad.. 
No.  4,  p.  865, 1886.  »  Flink.  Mngban,  Ak.  H.  Btockh.,  Bih.,  13,  (2),  No.  7. 5, 1888.  "  Hoofer, 
Rdtzgraben,  Styria,  Min.  Mitth..  10,  157,  1888.  ^*  E.  F.  Ayres,  Colorado,  Am.  J.  8c. ,  37,  286. 
1889.  >*  Cathrein.  Monzoni,  Mhi.  Mitth..  10,  895,  1889.  ^*  Pfd.,  French  Creek,  Am.  J.  8c. 
37,  209.  1889. 

*^  Thermo-electrical  character,  Frieda,  Ann.  Ch.  Phys.,  17,  79,  1868;  Bms,  Pogg.,  142,  1. 
1871;  flbAratcf  and  Dana,  Ber.  Ak.  Wien,  69  (1),  145,  157,  1874;  Curie,  Bull.  Soc.  Min.,  8,  127. 
1885. 

On  elasticity.  Voigt,  Nachr.  Ges.  GOttingen,  310,  1888.  On  etching  experiments  set 
Becke,  Min.  Mitth.,  8,  289,  1886,  9,  2.  1887. 

86.  HAUXaUTB.  Hauerit  Haid.,  Nat.  Abh.  Wien,  1, 101.  107,  1846,  or  Pogg.,  70,  148, 
1847. 

Isometric;  pyritohedral.    Observed  forms: 

a(100,  ».»)    d(110.  t')    0(111.1)   /(810.  i^)    e{%\^u2)    f  (821.  8*|) 

C/ommonly  in  octahedrons;  sometimes  in  globular  clusters. 

Cleavage:  cubic,  imperfect.  Fracture  uneven  to  subconchoidal.  Brittle 
H.  =4.  O.  =  3*463.  Luster  metallic-adamantine.  Color  reddish  brown,  browir- 
ish  black.    Streak  brownish  red. 

€om]i. — Manganese  disulphide,  MnS,  =  Sulphur  53*9,  manganese  46*1  =  100. 

AoaL— 1,  Patera,  quoted  bj  Haid.    2.  £.  Scacchi.  Reud.  Accad.  Napoli.  April  1890. 


8 

Md 

Fe 

1.  Kalinka 

58  64 

42-97 

130 

SiOs  1-20  =  9911 

2.  Sicily     G.  =  8  866-8-411 

68-76 

46-05 

— 

=  99-81 

Pyr. — In  the  closed  tube  a  sublimate  of  sulphur;  in  the  open  tube  sulphurous  fumes,  and 
becomes  green.  On  charcoal  sulphurous  fumes;  the  roasted  mineral  reacts  for  manganese 
vith  the  fluxes. 

Obs.— From  Kalinka,  Hungary,  in  clay  whb  gypsum,  sulphur,  and  realgar  in  a  region 
like  a  aolfatara:  trachvtic,  and  other  eruptive  rocks  decomposing  and  adding  to  the  clay,  and  the 
sulphur  given  off  at  tne  same  time  makmg  depositions  oi  sulphur  and  sulphides.  One  crystal 
found  measured  14  inches  through.  The  hauerite  crystals  are  sometimes  coated  with  pyrite;  an 
uokDown  flesh-red  or  greenish  mineral  t*l»o  accompanies  it.  Also  in  the  crystalline  schists  of 
the  Wakalipu  district.  New  Zealand  (Cox,  Trans.  N.  Z.  Inst..  14.  426.  1881).  At  Uaddusa. 
Oatania,  Sicily,  in  octahedral  crystals  at  a  depth  of  50  meters  embedded  in  a  clay  carrying  layers 
of  sulphur,  ^psum  and  calcite. 

Artil— Synthetic  experiments  partially  successful.  Doelter,  2a.  Kr.,  11.  82,  1885. 

87,  88.  SBflALTITB-OHLOANTHITfi. 

Smaltite.  ?Cobaltum  cineraceum  Agrie.,  459,  1529.  Koboltmalm,  KoboUglants.  Minera 
Cobalti  cinerea.  Coboltum  arsenico  mtneralisatum.  pt.  (Cobaltite  here  included).  Wall.,  281. 
1747.  TCobaltum  Ferro  et  Arsenico  mineralisatum.  Olants-Cobalt  (fr.  Schneeberg).  Orofisi,,  212, 
1758.  Mine  de  Cobalt  grise  De  Lisle,  Crist..  883.  1772;  Mine  de  Cobalt  arsenicale  De  IMe,  3, 
128b  1783.  Weisser  Speisskobold,  Grauer  Speisskobold,  Wern,  Gray  Cobalt  ore  Kino,,  1796. 
Tlnwbite  cobalt.    Speiskobalt  Hauem,,  Handb.,  155.  1818.     Smaltine  Beud.,  Tr.,  2.  584.  1852. 
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Ohloanthite  Breith,,  Pogg..  64,  184,  1845.  Weissnlckelkies,  Weissnlckelerz  pt.  Weiner 
Kupfernickel,  Arseuikuickel,  Bg.  iiauiiuelsbergit  Haid.,  Handb.,  600,  1845.  Chathamite 
Shepard,  Min.,  158,  18^14;  Am.  J.  Sc,  47,  851,  1844. 

Isometric;  pyritohcdral,  Groth*.    Observed  forms*: 

a  (100,  M);  dUlO.  »);  0(111,  1);  »(21l,  2-2);  e  (lO'lO.  ^10),  «  (510.  1-6),  /(SIO,  t^S); 
0(831,  8-1)  ? 

Penetraticn-twins* :  tw.  pi,  o,  comp. -face  211,  normal  to  o;  often  in  complex 
and  distorted  forms.    Also  massive,  and  in  reticulated  and  other  imitative  shapes. 

Cleavage:  o  distinct;  a  in  traces.  Fracture  granular  and  uneven.  Brittle. 
H.  =  5'5-6.  G.  =  6*4  to  6*6.  Luster  metallic.  Color  tin-white^  inclining,  when 
massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from  tarnish.  Streak 
grayish  black.     Opaque,     Shows  both  -|-  and  —  varieties  thermo-electricall^  . 

Comp. — Smaltite  is  essentially  cobalt  diarsenide,  CoAs,  =  Arsenic  71*8, 
cobalt  28-2  =  100.  Chloanthite  is  nickel  diarsenide,  NiAs,  =  Arsenic  71*9, 
nickel  28-1  =  100. 

Cobalt  and  uickel  are  usually  both  present,  and  thus  these  two  species  |fi*aduate  into  each 
other,  and  no  sharp  line  cau  be  urawu  between  them.  Iron  is  also  present  m  varying  amount; 
the  variety  of  chioanthile  containing  much  iron  has  been  called  eliaUiamiU,  a  name  given  by 
tihepard  to  tlie  mineral  from  Chatham,  Conn.  Further  sulphur  is  usually  present,  but  only  in 
small  quantities.     Sometimes  argentiferous,  anal.  20. 

Many  amilyses  do  not  conform  even  approximately  to  the  formula  RAst,  the  ratio  rising 
from  less  than  1:2  to  1 :  2*5  and  nearly  1 :  3,  thus  showing  a  tendency  toward  skuttenidite 
(RAss),  perhaps  due  to  either  molecular  or  mechanical  mixture.  Part  of  the  variation  is  due  to 
want  of  homogeneity  in  the  substances  analyzed.  Baumhauer  has  shown  that  even  the  crystals 
often  have  a  zonal  structure,  Zs.  Er.,  12,  18,  1886.  Moreover,  Volkhardt  has  analyzed  such 
crystals,  and  shown  that,  after  being  acted  upon  by  hydi*ochloiic  acid  and  |)otassium  chlorate,  a 
part  containing  less  arsenic  went  into  solution,  and  the  residue  was  richer  in  arsenic  than  the 
original  (76*19  p.  c.  and  73*46  in  one  case).  Similarly  the  same  autlior  found  skutterudite 
(RAsa)  to  be  more  difficultly  soluble  than  smaltite  and  chloanthite.    Zs.  Kr..  14,  407,  1888.* 

Much  that  has  been  called  smaltite  (speiskobalt)  is  shown  by  the  high  specific  gravity  to 
belong  to  the  species  saffiorite,  p.  100.  Without  the  determination  oi  either  the  form  or 
specific  gravity  the  classification  is  uncertain. 

An^— 1,  McCay,  Inaug.  Diss.,  p.  44,  1888.  deducting  10*62  p.  c.  quartz  and  1*44  Bi. 
2,  Id.,  ib.,  p.  81,  see  below.  3.  Petersen,  Pogg..  134,  70,  1868.  4,  van  Qerichten,  Ber.  Ak. 
MQnchen,  187,  1878.  5,  Rg..  Zs.  G.  Ges.,  26.  284,  1873.  6,  Smith,  Gillis  Exped.,  2.  102. 
7.  lies,  Am.  J.  Sc,  23,  880.  1882. 

8,  Booth.  Am.  J.  Sc,  29.  241, 1836.  9.  Rg..  Min.  Ch..  23,  1860.  10, 11,  Bull,  Rose,  Kr  -Oh. 
Syst.,  52.  1852.     12.   18,  McCay.  1.  c.  pp.  39.  40.      14.  Berthier,  Ann   Mines.  11,  501.  1837. 

15.  Rg..  J.  pr.  Ch.,  65.  48rt,  1852.  16.  Id..  Zs.  G.  Ges.,  25.  288.  1873  17.  Koenig.  Proc.  Ac. 
Philad.,  184. 18S9.  18.  Genth.  Dana  Min..  5!2,  1854.  19,  Ebl.,  Ber.  Ak.  MUuchen,  402,  I86a 
20,  Hillebrand,  Proc.  Col.  Sc  Soc,  3,  46,  1888.    See  further  5th  £d..  pp.  70.  71. 

1.  Smaltite. 

G.  As       8      Co       Ni      Pe    Cu 

1.  Schneeberg  6*11  71*53    1-88  1807    102    7*31  001  ~  99*82 

2.  *'         ClieleuUie  6*30      |  76*00    132  12*61    3  05    5*22  160  =  99*80 

3.  Wittichen  6  272        69*70  4-7110  11  8*52    505  094  Bi0  97.Sbrr.=10000 

4.  Bieber  74*84  1*70    8*28  8*50    4*45  3*24  =  101  01 

5.  Usseglio  6*498        76  55  0*75    7*31  4-37    7*84  0  22  Sb    082,     Zn     411 

6.  Atucama  70  85  0  08  24*1:^  1-23    4*05  0*41  =  100*75    [=  10147 

7.  Gunnison  Co.,  Col.  63  82  1*55  11*59  ir.    15*99  016  Pb    205.     Bi    118. 

SiO,2*60,Ag<r.=98*89 

2.  C?iloanihite. 

8.  Riechelsdorf  6*6  72*64     —      8*37  2074    3*25    —    =  100 

9.  ••  6*374       60-42    211  10  80  2587    n-80    —    =  100 

10.  *•  7609     —      4*56  12*25    6*82    —    =  99*72 

11.  Schneeberg,  Sldngelkobalt  6*587        75  85     —      3*32  12  04    6*52  094  =  98.67 

12.  "  ••  6*54         75*40    0*73    3*42  11  90    7*50  0  39  =  9«  34 

13.  ••  6*45  68*40    106    4*20  24*95    0  69    —   Bi  0*21  =  99*51 

14.  Val  d'Aunivlers  [65-02]  2*90  3-93  26*75    1*40  —  =  100 
l").  Allemout  6*411        71*11  2*29  tr.    18  71  6  82  —  =98  93 

16.  Annabeig  [76*38]  Oil  1*60  18*96  2*30  —  Sb  0  31,  Bi  0-84=10rt 

17.  Fmnklin  Furnace  6  83  70*66  154  6*37  18  63  2  31  —  Zn   tr.,    CaCO,   089 

18.  Clmtlinm.  Chathamite  7011  4*78  3  82    944  llSo  ^.  =  100  [=  100*40 

19.  AndruMsluMir  6*6  7200  0*43  194    7*00  17*39  —  =98  76 

20.  Grant  Co..  N.  M,  6  644        7404  0 13         19*5-2*  0*44  0*04  Ag   4*78,     Pb    0-03 

=?  9e»-98 

•  Ni :  Co  =  3 :  1  approx. 


PYRITE  QBOUF—aOBALTITE.  89 

AnalydB  2  by  McCay  Is  of  the  Schneeberg  ore  called  WitmutJikobalten  by  Eersten  (Schw. 
J..  47.  d65»  18*26).  and  from  which  he  obtHined :  (})  As  77*96,  8  102,  Co  9'89,  Ki  111.  Fe  4*77. 
Cu  1*80,  Bi  8*89  :=  99*94.  Breithaupt  called  it  cheleutite  (cf.  McCay,  p.  25).  It  is  isometric, 
with  cubic  habit  and  cleavage;  H.  =  5;  color  slate-grav.  McCay  shows  that  the  bismuth,  of 
which  he  obtained  0*78  p.  c,  is  an  impurity:  the  ratio  of  R :  A8=  1 :  2*80,  which  with  the  cubic 
cleavage  shows  it  to  be  closely  allied  to  skutterudite. 

Pyr^  etc— In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
sablimate  of  arsenic  trioxide,  and  sometimes  traces  of  sulphur  dioxide.  B.B.  on  charcoal  gives 
an  arsenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  borax-glass, 
affords  reactions  for  iron,  cobalt,  and  nickel. 

Oba.— Usually  occurs  in  veins,  accompanying  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
co|rper;  also,  in  some  instances,  with  niooolite  and  arsenopyrite;  often  having  a  coating  of 
annabergite. 

Occurs  with  silver  and  copper  at  Freiberg.  Annaberg,  and  particularly  Schneeberg  in  Saxony; 
at  Joachimsthal  in  Bohemia,  the  reticulated  varieties  frequently  found  embedded  in  calcite;  also 
at  Wheal  Spamon  in  Cornwall;  at  Riechelsdorf  in  Hesse,  in  veins  in  the  copper  schist;  at  Tuna- 
berg  in  Sweden;  Allemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in  Chili, 
but  only  in  small  quantities. 

At  Chatham,  Conn.,  the  chloanthite  {chaihamite)  occurs  in  mica  slate,  associated  generally 
with  arsenopyrite  and  sometimes  with  niccolite.  At  Franklin  Furnace,  N.  J.,  at  the  Trotter 
sine  mine  in  octahedral  crystals  (anal.  17)  with  traces  of  a  pyritohedron  (20*1*0)?. 

Alt.— Occurs  altered  to  erythrite  (arsenate  of  cobalt),  a  change  due  to  the  oxidation  of  the 
anenic  and  cobalt  on  exposure  to  moisture. 

Re&— 1  Qroth,  Pogg.,  162.  249, 1874;  Min.Samml.  Strassburg,  p.  48, 1878;  Kaumann,  Fogg., 

7.  887, 1826,  31.  687, 1881    *  Rath,  Zs.  Ex.,  1,  8, 1877;  cf.  Groth,  Min..Samml..  p.  44. 

89.  COBAIi'ri'i'u.  Cobaltum  cum  ferro  sulfurato  et  arsenicato  mineralisatum.  Giants 
Eobolt  pt.  (fr.  Tunaberg).  Onnut.,  218,  1758.  Mhie  de  Cobalt  blanche  de  LUU,  Crist.  834.  1772. 
Mine  de  Cobalt  arsenico-sulfureuse  de  IMs,  Crist..  3,  129,  1788.  Glanz-Kobold  Wem,  Kobalt- 
Glanz  Germ,  Cobalt  gris  pt.  ff.  Glance  Cobalt:  Bright- White  Cobalt.  Glanzkobaltkies  Oloek., 
Orundr.,  1881.    Cobaltine  Beud.,  Tr.  2,  450,  1882.    Koboltglans  Sued.    Sehta  Indian  Jetoelen. 

Isometric;  pyritohedral.     Observed  forms': 

a (100,  i-i)  0  (111.  1)  e  (210,  i2)  to  (522,  ff)  •  (^1.  H) 

d(110,  »)  A(410,  ».4)  p(221,2)  ;r(488,H)  y(482.  2-}) 

Commonly  in  cubes,  a,  or  pyritohedrons,  e,  or  combinations  of  these,  with  faces 
striated  as  in  pyrite  (cf.  f.  1-5,  p.  85);  also  with  o.     Also 
lamellar,  granular  massive  to  compact. 

Cleavage:  cubic,  rather  perfect.  Fracture  uneven. 
Brittle.  H.  =  5  5.  G.  =  6-6*3.  Luster  metallic.  Color 
silver-white,  inclined  to  red;  also  steel-gray,  with  a  violet 
tinge,  or  grayish  black  when  containing  much  iron.  Streak 
grayish  black.  Shows  both  +  and  —  varieties  thermo- 
electrically.' 

Gomp.— Snlph-arsenide  of  cobalt,  CoAsS  or  CoSj.CoAs, 
=  Sulphar  19-3,  arsenic  45-2,  cobalt  35-5  =  100.  Indm,  i^iallet. 

Iron  is  present,  and  in  the  "r&nety  ferroeobaUite  in  large  amount;  this  is  the  so-called  Btahl- 
hfbaU,  Hg  4th  Suppl..  116,  5th.  148,  185:^;  ferrocoballine,  Dana  Min.,  58,  1854. 

AnaL— 1.  Stromeyer,  Schw.  J  ,  19.  336.  I8l7.  2-5.  Schnabel,  Rg.  Min.  Ch.,  60,  1860.  6, 
McCay,  Inaug.  Diss  ,  p.  41.  7,  Flink.  Ak.  H.  Stuck h,  Bihang  12  (2),  No.  2,  5. 1886.  8,  Mallet. 
Rec.  O.  Surv.  India,  14,  190.  1880. 

As        8         Ck)       Fe 

1.  Skmterud  G.  =  6*281        48-46    20  08    88  10      828  =  9987 

2.  Siegen.  mamw  45-81    19*85    83-71      1*68  =  100 

8.  "  -  44  75    1910    29-77      6*38  =  100 

4.  •'      plumose  42*58    1998      8  67    25  98  Sb  2  84  =  100 

5.  ••  •*  42-94    20  86      8*92    28  08  =  100  75 

6   Schlndming         G.  =  5*722        43*12    18  73    2920      5  30  Ni  3  20  =  99  55 

7.  Nordmark  44  77    20  23    2917      4  72  Ni  168  =  100*57 

8.  Khetri.  India      G.  =  600         48  87    19  46    28.30      7 83  Ni,  8b.  tr.  gangue  0*80  =  100*26 

The  mineral  analyzed  by  McCay  had  H.=  5,  and  gave  in  the  closed  tube  a  distinct  sublimate 
of  arsenic  sulphide  and  metallic  arsenic,  like  arsenopyrite. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube  gives  sulphurous  fumes,  and  a 
crystalline  sublimate  of  arsenic  trioxide.    B  B.  on  charcoal  gives  oil  sulphur  and  arsenic,  and 
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fuses  to  a  magnetic  globule;  with  borax  a  cobalt-blue  color.  Soluble  iu  warm  dUHc  acid,  with 
the  separation  of  sulphur. 

Obs.— Occurs  at  Tunaberg,  Riddarhyttan,  and  HakansbO,  in  Sweden,  in  lar^e,  splendent, 
well-delined  crystals;  at  the  Ko  and  Bjelke  mines  of  Nordmark;  also  at  Skutterud  in  Norway. 
Other  localities  are  at  Querbuch  in  Silesia;  Schladming,  Styna;  Sie^en  in  Westphalia  (from  the 
Uamberg  mine  the  feiToeobcUliuy.  Botallack  mine,  near  St.  Just,  m  Cornwall;  Khetri  mines, 
Rajputana,  India,  called  Beliia  by  the  Indian  jewelers,  who  use  it  for  giving  a  blue  color  to  gold 
ornaments,  cf.  p.  71. 

ReC^i  Sec  Phillips,  Min.  278, 1823,  also  Naumann,  Fogg.,  16,  486,  1829.  Groth,  Min.* 
Somml.,  41.  1878;  Zs.  G.  Ges.,  23,  661,  1871.    ^  Cf.  references  under  pyrite,  p.  87. 


90.  GERSDORFFTTE.  Niccolum  Ferro  et  Cobalto  Arsenicatis  et  Sulphuratis  minerali- 
satum,  Kupfemickel,  pt.  {whUe,  var.  fr.  Loos),  Oronst,  218,  1758,  Ak.  H.  Slockh.,  1751.  1754. 
[The  species  later  taken  for  Kupfernickel  and  Cobalt  ore.  until  1818.1  Nickelglanz.  Weissea 
Nickelerz,  I^aff,  Schw.  J.,  22,  260,  1818;  Ben,,  Ak.  H.  Stockh..  251,  1820.  Sulfo-arseniure  de 
nickel  Beud.,  1824.  Nickelarsenikglanz,  Nickelarsenikkies,  Arseniknickelglanz,  Oerm.  Nickel 
Glance.  Disomose  Beud,,  Tr..  2,  448.  1882.  Tombazite  pt.  Breilh,,  J.  pr.  Ch..  16,  830,  188& 
Gersdorffit  (fr.  Schladming)  pt.  Lowe,  Fogg.,  66,  508,  1842.  Amoibit  pt.  KbL,  J.  pr.  Ch.,  33, 
402,  1844.     Dobschauite  (fr.  Dobschau). 

Isometric;  pyritohedral.     Observed  forms : 

a(100,  t.»)    0(111,1)    «(210,  f.2) 

Also  lamellar  and  granular  massive. 

Cleavage:  cubic,  rather  perfect.  Fracture  uneven.  Brittle.  H.  =  5'5.  G. 
=  5 '6-6 -2.  Luster  metallic.  Color  silver-white  to  steel-gray,  often  tarnished  gray 
or  grayish  black.    Streak  grayish  black.     Oi)aque. 

Comp. — Essentially  a  sulpn-arsenide  of  nickel,  NiAsSor  NiS,.NiAs,  =  Sulphur 
19*3,  arsenic  45*3,  nickel  35 '4  =  100.  Iron  replaces  the  nickel,  often  to  consider- 
able amount;  also  sometimes  cobalt. 

With  normal  gersdorffite  are  classed  a  number  of  minerals,  in  part  doubtless  mixtures,  which 
have  yielded  different  results,  many  of  them  approximating  toward  chloanthite.  The  analyses 
below  include  some  of  these;  see  further  5th  £a.,  p.  73.  Anal.  9  corresponds  to  KiSs.2NiA8t, 
the  mineral  had  cubic  cleavage. 

AnaL— 1,  Berzelius,  1.  c.  2.  Rg  ,  Fogg.,  68,  511,  1846.  8,  Schnabel,  Rg..  Min.  Ch.,  62, 
1860.  4,  Id. ,  Vh.  Ver.  Rheinl.,  8,  307,  1851.  5,  Bergemann,  J.  pr.  Ch.,  76,  244,  1858.  6, 
Heidingsfeld.  Rg.,  Min.  Ch.,  62,  1860.  7.  9,  Sip5cz,  Zs.  Kr.,  11,  218.  214,  1885.  8,  Genth, 
Am.  Ch.  J..  1,  824,  1879.  10,  L6we,  Pogg.,  66,  505.  1842.  11,  12,  Pleas,  Lieb.  Ann.,  61,  250, 
1844.    13,  Kobell,  1.  c.    14,  15,  Forbes.  Phil.  Mag..  36.  181,  1868. 
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6.  Lobenstein 

5*954 

7.  OrawitZA 

6  20 

8.  Benahanis 

5-856 

9.  Dobsina 

6-514 

10.  Schladming 

6-7-6 -9 

11. 

6-64 

As 


8       Kl      Ffe       Co 


12. 


<( 


PlessiU 


13.  Lichtenberg,  Amoibiie  6*08 

14.  LochFyne  5-49-5-65 


15. 


t< 


«( 


45-37    19-34  29  94    4  11  092*  SiO«  0  90  =  100*68 

44-01    18  88  30  30    6  00  —     Sb  0*86  =  100 

460-3    18-94  32*66    238  —     =  100 

88-92    17-82  35-27    4-97  223  Cu  275  =  10196 

45  02    1904  8418    102  027  Sb  061  =  10014 

46-12    18-96  3304    1'81  060  Cu  Oil,  Sb  0  38  =  100*97 
44-35    18-20  29-22    099   675  6i  0-]  I  _-  9962 

89-71    22-01  24-83    112  1254  Cu  0  25  =  10046 

5683    10-93  29-54    175  214   =  10119 

I  42*52    14-22  88  43    2  09  tr. 

8904    16-35  19-59  11  13  1412 

39-88    16*11  27  90  1497  083 

[39  40]  16  91  28-62  1219  288 

[45*34]  14-00  37-34    2*50     tr,     _.. 

34-45    20-01  21-59  1312  6*32  Mn  0-33,  Mg  0  66.  inaoL 

12-71  =  99-19 

85-84  19  75  2316  11  02  664  Mn  0-38,  Mg  0*66.  insol. 

[2*60  =  loe 


SiO,  1-87  =  99*12 

=  100-23 

=  99-69 

=  100 

Pb  0  82  =  100 


P3rri  etc. — ^In  the  closed  tube  decrepitates,  and  gives  a  yellowish  brown  sublimate  of  arsenic 
trisulphide.  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenic  trioxide. 
B.B.  on  charcoal  gives  sulphurous  and  garlic  fumes  and  fuses  to  a  globule,  which,  with  borax- 
glass  gives  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  the  flux,  cobalt  and 
nickel  are  successively  oxidized. 

Decomposed  by  warm  nitric  acid,  forminij  a  green  solution,  with  the  separation  of  sulphur 
Obs.— Occurs  at  Loos  in  Heisingland.  Sweden;  LempalA,  Finland;  in  the  Albertlne  mine, 
Aear  Harzgerode   in  the  Harz,   with  chalcopyrite,   galena,   calcite,   lluorite,  and   quartz:   af 
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SchladmiDg  in  Styria;  Kamsdorf  io  Lower  ThuriDgia;  Haueisen,  near  Lobenstein,  Voigtland; 
at  the  quicksilTer  mine  and  at  Plingstwiese,  near  Ems.  At  tbe  Craigmuir  mine,  Locb  Fyue, 
Sooiland.  Also  found  as  an  incrustation  of  cubes,  on  decomposed  galena  and  spbalerite,  at 
FhenlxTille,  Pa. 

SoMMARUGAiTE  is  Stated  to  be  an  auriferous  gersdorfflte  from  Uezbanya,  Hungary.    BulL 
So&  Min..  1, 143,  1878. 

ToMBAZiTE  according  to  Zerrenner,  is  pyrite,  from  Lobenstein. 

91.  COKTNrrB.    Korynit «.  Zephanmeh,  Ber.  Ak.  Wien,  61  (1),  117,  1865.  Arsenantimon* 
aickelglanz  pt.  Qerm, 

Isometric.    In  octahedrons,  with  convex  faces.     Also  in  globular  groups. 

Fracture  uneven.  H.  =  4-5-5.  G.  =  5*994;  5-95-6  029  Zeph.  Luster 
metallic.  Color  silver-white^  inclined  to  steel-gray  on  fresh  fracture.  Streak  black. 
Opaque. 

Gomp. — ^EssentiaUy  a  sulph-arseuide  of  nickel  like  gersdorfflte,  but  with 
antimony  replacing  part  of  the  arsenic,  and  thus  connecting  it  with  the  arsenical 
varieties  of  uUmannite;  formula  Ki(As,Sb)S. 

AnaL— Payer.  1.  c: 


6.  =  5-994 


As 
87-88 


8b 
18-45 


8 
1719 


Ni 
28-86 


Fe 
1-98  =  99-81 


Pyr.,  etc. — In  the  open  tube  affords  sulphurous  fumes  and  a  crystalline  white  sublimate  of 
arseDic  trioxide.  In  the  closed  tube  also  finally  a  narrow  yellowish-red  and  a  broader  yellow 
zone.  B.B.  on  charcoal  fuses  easily  at  surface,  yielding  sulphurous  and  arsenical  fumes.  With 
borax-glass  reactions  for  iron,  cobalt,  and  finally  nickel,  with  an  arsenical  odor. 

Oba.~From  Olsa,  in  Carinthia,  with  bournonite;  ciystals  about  2i  mm.  through. 

Named  from  Kopvvrf,  a  club. 


92.  UUiBCANinTE.  Nickelspiesglaserz  (fr.  Siegen)  Ullmann  (bis  discov.  in  1808).  Syst- 
Tib.,  166,  379,  1814.  Nickelspiessglanzerz  Hauim.,  Handb.,  192,  1813.  Antimonnickeklanz, 
Kickelantimonglanz,  ADtimon-Arseniknickelglanz,  Arsenantimouuickelglanz  pt.  Oerm.  Nickel 
Stibiae;  NickeTiferous  Gray  Antimony.  Antimoine  sulfure  nickelif^re  H.,  1822.  Ullmannlt 
F^oM,  1843. 

Isometric:  pyritohedral/  Elein;  tetrahedral,  Zeph.*    Observed  forms: 
a (100.  *.!),  d  (110,  0,  o  (111.  1).  e  (210.  i.2).  p  (221,  2).  q  (881,  8).  4  (881,  8),  n  (211,  84). 

1.  a. 


iSarrabus,  Kleiu. 


L?)lling.  Zeph. 


In  crystals  from  Sarrabus*  with  a,  d,  e  and  rarely  q  with  pyritohedral  striations  on  a  (f.  1\ 
Also  from  the  LOlling*  in  tetrahedral  crystals  with  d,  o,  o,  n,  n,.  p,  4:  also  in  tetrabedrite-like 
twins  with  parallel  axes  (f.  2).  These  two  varieties  bave  the  same  composition  (anal.  4,  5)  and 
their  relation  is  somewhat  uncertain,  cf.  Klein*.  It  may  be  noted  that  artificial  crystals  of 
pyrite,  of  apparent  tetrahedral  form,  have  been  described. 

Also  massive,  structure  granular. 

(Heavage:  cubic,  perfect.  Fracture  uneven.  Brittle.  H.=5-5'5.  G.=6*2-6'7. 
Luster  metallic.     Color  steel-gray  inclining  to  silver-white.     Streak  grayish  black. 

Comp.— Sulph-antimonide  of  nickel,  NiSbS  or  NiS,.NiSb,  =  Sulphur  15"2, 
antimony  57*0,  nickel  27'8  =  1(X).     Ai'senic  is  usually  present  in  small  amount. 
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AnaL— 1.  H.  Rose,  Pogg.,  16,  688,  1829.  2,  Rg..  Fogg..  64,  189,  1845.  8,  Lill,  Vh.  G. 
Relchs.,  181, 1871.  4,  5.  JaoDasch,  Jb.  Min.,  2,  169,  1887;  also  earlier,  ibid.,  1,  186,  188a 
6.  Qintl,  Ber.  Ak.  Wien.  60  (1),  812,  1869.  7,  Behrendt,  Rg.,  Min.  Ch.,  41,  1875.  8,  UUik 
Ber.  Ak.  Wien,  61  (1),  17,  1870;  also  otlier  analyses  on  less  pure  material. 

Sb       As        8         Ki 

1.  Siegen  55-76     —      15  98    2786  =  9910 

2.  Harzgerode  G.  =  6*506        5i)-84    2 65    17  38    2948  Fe  1-83  =  10218 
8.  Rinkenberg  G.  =  6  63         56'07    0*94    15  28    27*50  Co  tr,  =  99*79 

4.  Sarrabus.  pyrit.    G.  =  6-738        55  73    0*75    14  64    28  17  Co  tr.,  Fe  0*17,  insol. Oil  =  99*67 
6.  Lolling,  teirdfted.  G.  =  6*62.)        55*71    1*88    1469    28  13  Co 0*25.  FeO  09.insol.0*27=100'68 

6.  "  "         G.  =  6-74  52-56    8*23    15*73    28*48  =  100 

7.  Nassau  5056    508    1600    26  05  Co  1*06.  Fe  0*48,  Cu  0*40  =  99*58 

8.  Waldenstein  G.  =  6-58-6-56        5601     —      14*81    23  85  Pb  0  61  =  100  28 

An  alteralion-product  of  the  Waldenstein  crystals  gave  UUik  (1*  c.,  p.  19).  after  deducting 
Impurities.  8b  52*44,  0  1615,  CaO  13*52.  NiO  3-27,  FeO  3-13.  MgO  0  21,  H,0  11  26  =  99*98. 
For  this  the  formula  8CaO.2SbsOft.6HsO  is  calculated. 

Pyr.,  etc. — In  the  closed  tube  gives  a  faint  white  sublimate.  In  the  open  tube  sulphurous 
and  antimonial  fumes,  the  latter  condensing  on  the  walls  of  the  tube  as  a  white  non-volatile 
sublimate.  B.B.  on  charcoal  fuses  to  a  globule,  boils,  and  emits  antimonial  vapors,  which  coat 
the  coal  white;  treated  with  borax-glass,  reacts  like  gersdorfflte.  Some  varieties  contain 
arsenic. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and 
antimony  trioxide. 

Obs. — Occurs  in  the  Duchy  of  Nassau,  In  the  mines  of  Freusburg,  with  galena  and  chalcopy* 
rite;  in  Siegen,  Prussia;  at  Harzgerode  and  Lobenstein;  also  lulling  and  Waldenstein  In 
Carinthia;  Montenarba,  Sarrabus,  Sardinia.    Named  after  J.  0.  Ullmann  (1771-1821). 

Re&— 1  Klein,  Jb.  Min..  1,  180, 1883.  *  Zeph.,  Ber.  Ak.  Wien,  60  (1),  809.  1869.  *  Klein, 
Jb.  Min.,  2,  169.  1887.    See  p.  1051.    KaUiliU,  p.  1089,  is  NiBiS. 

Ramraelsberg  calls  an  ore  from  Wolfsberg  in  the  Harz  baurnonit-niekelglaML  It  occurs  in 
cubes;  H.  =  4*5.    G.  =  5-685-5-706.    Analyfls,  Pogg.,  77.  254,  1849: 

As 2800     Sb  19-58     S  16-86     Ni  27*04     Co  1*60     Pb  513     Cu  1-88     Fe 051  =100 

Heusler  describes  a  massive  light  to  dark  steel-gray  ore  from  Gosenbach  near  Biegen. 
Analysis  gave :  Sb  32*90,  As  5-27,  S  84*40,  Ni  27*48,  Pb,Zn  tr.  =  100. 

This  corresponds  to  8  NiS.  t  g^  [  Bs.    Ber.  nied.  Ges.,  p.  67,  1887. 

93.  8PERRTLITB.    Horace  L,  WeUi,  Am.  J.  8c. .  37,  67.  1889;  8.  L.  Penfleld,  ib*.  P*  71- 

iBometric;  pyritohedral.    Observed  forniB: 

a  (100,  ii)  d  (110,  i)  o  (111.  1)  e  (210,  »-2) 

In  minute  crystals,  usually  in  cubes,  or  cubo-octahedrons;  dodecahedral  and 
pyritohedral  faces  rare. 

Fracture  conchoidal.  Brittle.  H.  =  6-7.  6.  =  10  602.  Luster  metallic, 
brilliant.     Color  tin-white.     Streak  black.     Opaque. 

€omp. — Platinum    arsenide,    PtAs,  =  Arsenic    43-5,    platinum    56*5  =  100. 
Antimony  and  rhodium  are  also  present  in  small  quantities. 
AnaL— H  L.  Wells: 

As  Sb  Pt  Rh        Pd        Fe 

I    40  98       0-50       52-57       0-72       tr.        007      SnO,  462  =  99*46 

Pyr.— B.B.  decrepitates  slightly.  In  the  closed  tube  remains  unchanged  at  the  fusing  point 
of  glass.  In  the  open  tube  gives  readily  a  sublimate  of  arsenic  trioxide  and  does  not  fuse  it 
slowly  roasted,  but  if  rapidly  heated  it  melts  very  easily  after  losing  a  pjirt  of  the  arsenic. 
When  dropped  on  a  red-hot  platinum  foil,  instantly  melts,  gives  off  white  fumes  of  ars>enio 
trioxide  having  little  or  no  odor,  and  porous  excrescences  are  formed  on  the  platinum  which  do 
not  ditt'er  in  color  from  the  untouched  foil. 

Obs.— Found  at  the  gold  quartz  Vermillion  mine,  district  of  Algoma.  22  miles  west  of 
Sudbury,  Ontario.  Canada;  occurs  with  pyrite,  chalcopyrite,  and  cassiterite  as  a  loose  material 
occupying  small  pockets  in  the  decomposed  ore.  Also  probably  present  in  small  amouut 
disseminated  through  a  nickel-iron  sulphide,  cf.  p.  66. 

Named  after  F.  L.  Sperry  of  Sudbury.  Ontario,  who  first  called  attention  to  the  mineral. 

Artil— The  artificial  PtAs«  has  long  been  known. 
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9L  l^TTBrm.    F.  mhler  Kacbr.  Ges.  GOttingen,  155.  1866;  827.  1869. 

Isometric.     Observed  forms: 

a  (100,  i-i)     o  (111,  1)     e  (210.  ^2)     m  (811,  8-8)    n  (211,  2.2)?     9  (821.  8D? 

dommonlf  in  minute  octahedrons;  faces  often  rounded  like  the  diamond; 
also  in  spherical  forms  and  grains. 

Cleavage:    o  distinct.      Fracture    subconchoidal.     Very  brittle.     H.  =  7 '5. 
0.  =  6'99.    Luster  metallic,  bright.     Color  dark  iron-black;  powder  dark  gray. 

Comp.~Sulphide   of   ruthenium   and    osmium,   probably    essentially    ttuS, 
(cL  below). 

AnaL— WOhler,  L  c.,  on  0*8  gr. 

8  81-79  Ru66«18»  Os[8-08]sl00 

*  Containing  some  osmium. 

Pyr..«to.— Heated  it  decrepitates.  B.B.  infusible,  giving  first  sulphurous  and  then  osmlo 
fames.    Not  acted  upon  by  aqua  reeia.  nor  by  heatiDe  with  potassium  disulphate. 

Ohi.— From  the  platinum  washings  of  Borneo.  Found  among  fine-grained  platinum  which 
hsd  been  brought  from  Borneo.    Also  reported  as  occurring  with  the  platinum  of  Oregon. 

Named  by  W5hler  as  a  compliment  to  the  wife  of  a  personal  friend. 

Artii— St.  Claire  Deville  and  Debray  have  made  artificially  a  ruthenium  sulphide 
(RuS,  =  8  88'1,  Ru  61*9  =  100)  in  isometric  crystals,  octahedrons,  and  cubes.  Bull.  Soc.  Min.» 
a,  185,  1879. 


96.  8KX7TTSRUDITS.     TesseralKies.    Hartkobaltkies,    BreUh.,  Pogg.,  9,  115.  1887. 
Arsenikkobaltkies  Bchserer,    Fogg.,    42.  568,    1887.     Hartkobalterz, 
fiaum.,  Handb.,  69,  1847.      SkuCterudit  Haid.,  Handb.,  560,  1845. 
Modumite  meol,  Min.,  457, 1849. 

Isometric;  pyritohedral*.    Observed  forms* : 

a (100.  i^i).  d  (110,  •).  0  (111.  1),/(180,  -  ^8)«,  r  (883,  |)«.  n  (211,  M). 
1(821.  8.t)«,  y(648.H)*. 

Also  massive  granular. 

Cleav^e:    a  distinct;   d  in    traces.     Fracture  uneven. 
Brittle.    H.  =  6.    G.  =  6-72-6'86.     Luster  bright  metallic. 
Color  between  tin-white  and  pale  lead-gray,  sometimes  irides-    q,    .^     a  m  ^  \ 
cent.    Shows  both  +  and  -  varieties  thermo-electrically*.  Skutterud,  Fletcher. 

Gomp.— Cobalt  arsenide,  CoAs,  =  Arsenic  79'3,  cobalt,  207  =  1(X). 
AnaL— 1,  Scheeier,  1.  c.    2,  8,  WOhler,  Pogg.,  43,  591, 1888. 

1.  G.  «  6-78 

3.  Orysi. 
8.  Mtm, 

A^chloanthite"  from  Marklrch  in  Alsace  gave  Vollkardt:  As  77*94,  Ki  12*01,  Co  8*69. 
Fe5'07;  correspondinff  to  RAsa;  it  was  in  crystals  (10(),  iii)  with  G.  =  6'82.  Other  crystals 
tre  stated  to  have  conformed  to  RAs,.    Zs.  Kr..  14.  406,  1888. 

Pyr.—  Reactions  like  those  of  smaltite.  hut  gives  a  more  copious  sublimate  of  metallio 
tnenic  in  the  closed  tube. 

Obs.— From  Skiiiterud.  near  Modum.  in  Norway,  in  a  homblendic  giingue  in  gneiss,  with 
titanite  and  cobaltite,  the  crystals  sometimes  implanted  on  those  of  c*x>baltite. 

Rel— '  Scheerer,  1.  c.  'Rath.  Fogg.,  115,  480,  1862.  » Fletcher.  Phil.  Mag.,  13.  474. 
18R-2.  or  Zs.  Kr.,  7.  20,  1882;  cf.  also  Rath,  Zs.  Kr..  14,  257,  1888.  «  Bchrauf  and  Dana,  Ber. 
Ak  WIen.  69(1).  153,  1874. 

A  mineral  from  an  unknown  source  in  small  crystals  (not  measured)  in  quartz  has  been 
inalyzed  by  Ramsay  (J.  Ch.  Soc.  29,  158.  1876)  and  called  a  bismuthskutterudite,  bnt  its 
bofflogeneity  may  well  be  questioned,  the  corrected  results  (after  deducting  SiO.FeSj)  are: 

G.s=7*66  As  4610    Bi  87*64    Co  1018    M5  66    Fe  0*55  =  100 18 


As 

Co 

Fe 

77-84 

79-2 

79-0 

2001 

18-5 

19-5 

1-51 
1-8 

1-4 

.8  0-69,  Cu<r.  =  10006 
=  990 
=  99-9 

94  8ULPHIDE8.  8ELENIDE8,   TELLUBIDE8.  ETC. 


2.  Marcanite  Group.     RS,^  RAs,,  etc.    Orthorhombic. 

The  species  falling  in  this  group  are  closely  parallel  to  those  of  the  Pyrit«. 
group,  p.  84. 


d:h:d 

96. 

Marcasite 

FeS. 

0-7662  : 1  :  1-2342 

97. 

LoUingite 

FeAs, 

0-6689  :  1  :  1-2331 

Leucopyrite 

Fe.As, 

98. 

Arsenopyrite 

FeS,.FeAs, 

0-6773  :  1  :  1-1882 

Danaite 

(Fe,Co)S,.(Fe,Co)A8, 

99. 

Safflorite 

Co  As, 

100. 

BammelBbergite 

NiAs, 

101. 

Olaucodot 

(Co,Fe)S,.(Co,Fe)AR, 

0-6942  :  1  : 1-1925 

102. 

Alloclaaite 

(Co,Fe)(As,Bi)S 

103. 

WolfjEushite 

NiS,.Ni(As,Sb), 

96.  MAROASITB.  Not  Marchasite  [=  Cryst.  Pyrite]  Arab.,  Agric.,  1546;  Eenckel,  1735; 
Wall ,  1747.  CronsL,  1758;  Linn.,  1768;  de  Lisle,  1783.  ?  Pyrites  argen tec  colore,  Germ.  Wasser- 
kies  o.  Weisserkies,  Agric.  Interpr.,  477,  1546;  Ferrum  jecoris  colore,  Oertn,  Lebererz,  pt., 
Agric,,  ib.,  489.  Vnttenkies pi..  Pyrites  fiiscus  pt.,  P.  aquosus  pt.,  Wall.,  212,  1747.  Swafwel- 
kies  pt.  Oranst.,  184,  1758.  Pyrites  lamellosus  Born.,  Lithoph..  2,  106.  1772.  P.  aquosus?  itL, 
107.  Pyrites  rliomboidales  pt.  de  Lisle,  Crist ,  1772.  3,  242.  1783.  Pyrites  lamelleuse  en  cretes 
de  coq  Farst.,  Cat .  1772:  de  Lisle,  Crist.,  3,  252,  1783.  Pyrites  fuscus  lamellosus  Wall.,  2.  184. 
1778.  Strahlkies.  Leberkies  pt.,  Wern.,  Bergm  J.,  1789  Fer  sulfure  var.  ndie  H.,  Tr.,  1801, 
Brongn.,  Tr.,  1807.  Wasserkies  (Dicbter  o.  Leberkies,  Strahlkies,  Haarkies  pt.)  S»u9m., 
Handb..  149,  1813.  Fer  sulfure  blanc  pt.  ff.  White  Pyrites  Aikin.  Min.,  1814.  Fer  sulfur^ 
prismatique  rhomboldale  Rmrn.,  Cat.,  801,  1817.  Prismatic  Iron  Pyrites  James.,  3,  297,  1890. 
Kammkies,  Speerkies.  Zellkies  pt.,  Oerm.  Cockscomb,  Spear,  and  Cellular  Pyrites.  Markaait 
ffcud.,  Handb.,  467.  561.  1845.     Pirite  bianca  Kal.    Marcasita,  Pirita  blanca,  J^n. 

Orthorhombic.     Axes  d:h:d  =  0-7662  :  1  :  1*2342  Sadebeck*. 
100  A  110  =  37°  27V,  Wl  A  101  =  58°  10',  001  A  Oil  =  50°  59'. 

Ponns« :         b  (010,  t-i )       m  (110,  /)  r  (014.  4-J)       y  (025.  fi)       I  (Oil.  l-i) 

a  (100,  f-i)        e  (001.  0)         e  (101,  l-i)         t  (018,  f  I)        f  (012,  i-i)        s  (111,  1) 

mm"  =  ♦74'  55'  rr'  =  W*  18'  yy'  =      52*  88'  «    =  68"  46* 

ee'       =116"  20'  w'  =  44' 43'  «'    =      63"  21'  ss'    =66"    T 

W    =  ♦lOr  58'  «  "  =  90"  48' 

Twins:  (1)  tw.  pi.  m  (f.  4)',  often  repeated  (f.  5),  sometimes  producing  stellate 
fiyelings  (f.  3);  also  (2)  tw.  pi.  e,  less  common  (f.  6)^  the  crystals  crossing  at  angles 
of  nearly  60°.  Crystals  commonly  tabular  ||  c,  also  pyramidal;  the  brachydomes 
deeply  striated  ||  ed^e  b/c.  In  stalactites  with  radiating  internal  structure  and 
exterior  covered  with  projecting  crystals.  Also  globiilar,  reniforni,  and  other 
imitative  shapes. 

Cleavage:  m  rather  distinct;  I  in  traces.  Fracture  uneven.  Brittle. 
H.  =  6-6-5.  6.  =  4'85-4-90.  Luster  metallic.  Color  pale  bronze-yellow, 
deepening  on  exposure.    Streak  grayish  or  brownish  black.    Opaque. 

€omp. — Iron  disulphide,  like  pyrite,  FeS,  =  Sulphur  53-4,  iron  46*6  =  100. 

Var. — ^The  varieties  that  have  been  recognized  depend  mainly  on  state  of  crystallization. 
1.  BadiaUd  (Strafilkies,  Germ.):  Radiated;  also  the  simple  crystals.    2.  Cockscomb  P.  {Kammide; 
Germ.):  Aggregations  of  flattened  twin  crystals  into  crest-like  forms.     8.  Spear  P.  {Speerkie; 
Germ.):  Twin  crystals,  with  re-entering  angles  a  little  like  the  head   of  a  spear  in  form 
4.  Capillary  {Haarkies.  Germ.):  In  capillarv  crystallizations. 

5.  Hepatic  P.  (Leberkies,  Germ.)  and  Pyrites  fuscu*  pt.:  The  massive  of  dull  colors,  l>eiD< 
named  from  tjnap,  Ufoer;  but  including,  among  the  older  mineralogists  especially,  browu 
specimens  of  any  pyrite.  altered  more  or  less  to  limonite. 

6.  Cellular  P.  (Zellkies,  Germ.):  In  cellular  specimens,  formed  by  the  incrustation  of  the 
crystals  of  other  minerals  that  have  disappeared;  partly  pyrite. 
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7.  Jrwnuwl:  Newly  while  In  color  (in  part  kynmie  Brelth.,  and  Wei**kv^«r»t,  Bee  below); 
goauiiu  ■  imall  bdiouhi  of  fttaenlc. 

S.  SlalacUtie:  In  aUUcliUa,  somelimes  with  radiated  Btructure.  sometimeB  compacti  the 
enierior  dutinct  crrtt&U,  or  rough:  aUo  in  layers  wiih  ffalena  or  sphalerite,  or  bolh,  reaembllDg 
the  ''SchalenbleDOe,"  and  hence  Bometimcs  called  "Schaienmarcasite." 

Pyr^  etc. — I.ike  pyrite;  very  liable  to  decompoeition,  more  no  than  pyrite. 

Obe.— The  apear  variety  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  formation 
U  Liitmilz  and  Allsattell.  near  Carlabad  in  Bohemia,  and  U  cxtenaiveiy  mined  for  its  sulphur 
ud  the  mauufacture  of  ferrous  sulphate.  The  radiated  variety  occurs  at  the  same  place;  also 
IX  JoachlmslLal,  Bohemia,  and  in  Bevem!  parts  of  Sanouy.     The  cockscomb  variety  occura  with 


1.  Common  Form.    3.  ScbemniU.  Bbk.    8.  Freiberg.  Id.    4.  Oaleoa,  III.    6.  Folkestone. 
0,  Freiberg.  Sbk. 

At  Warwick,  N.  T.,  ft  occurs  in  simple  and  compound  cryatals.  In  granite,  with  drcon 
Hinili'a  farm,  in  Phillipatown.  N.  Y. ,  aflorda  small  crvstals.  referred  by  Beck  to  this  species. 
oc«nrriDK  In  maeaesiau  limestone.  Massive  fibrous  vanetlea  abound  throughout  the  mica  slate 
ot  New  England,  particularly  at  Cummlogton,  Mass.,  where  it  is  asgociated  with  cummingtouite 
tod  garnet.  Occurs  at  L>ane'B  mine.  In  Monroe,  Conn, ,  and  In  the  lopaz  and  Quorlte  vein  in 
Tnimbull;  also  in  gneiss  at  East  Haddam;  at  Haverhill.  N.  H.,  wirb  common  pyrile.  Galena. 
111.,  in  stalactites  wuh  concentric  layers  of  sphalerite,  galena,  tbe  exterior  commonly  marcaslte  in 
twin  crystats  pyramidal  in  aspect  It,  4).  Mineral  Point,  Wis,,  in  fine  crystals;  on  sptialeriie  at 
Joplin,  Mo.  In  Canada  in  Neebing,  a  few  miles  east  of  the  Eamauistiquia  H..  north- west  shore 
ofL.  Superior. 

The  word  mm'eatite,  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers,  for  bis- 
muth, antimony),  was  tbe  name  of  common  crystalliieed  pyrite  among  miners  and  mintraloglsts 
in  later  ceniurlea,  until  near  tbe  dose  of  tbe  lost.    It  was  first  given  to  this  species  by  Haltlinger 

The  species  is  probably  recognised  by  AgricoU  under  the  name  wuterkiei  and  ttberert,  aud 
alw  ueder  the  same  by  Croostedt;  and  it  is  Waufrlaei  ot  Hausmann  in  both  editions  of  his  great 
'aril.  This  name,  wanerkles  (pyrites  aquosus.  as  Cronstedt  translates  it).  Is  little  applicable; 
]>ct  may  have  arisen  from  the  greater  tendency  of  the  mioeral  to  become  moial  and  uller  to 
■itrlol  than  pyrit« — if  it  be  not  an  early  corniption.  as  Agricola  seems  lo  think  (see  above),  of 
Vtuterlaet  (white  iron  pyrites).  It  appears  lo  liave  been  used  also  for  easily  decompcsable 
Drriie;  and  pgrrliotite  was  also  included  under  its  other  name,  pjpriu*  fuKttt.     The  rhombic 
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crystallization  is  mentioned  by  de  Lisle;  but  HaUy  long  afterward  considered  it  only  an  irreg- 
ularity of  common  iron  pvrites.  Weiukujffererz  (also  called  to&mkupfer  and  weistert)  occuiis  aa 
the  name  of  a  species  in  alltbe  mineralogical  works  of  last  century,  from  Uenckel's  P^ritology, 
in  1725,  where  it  is  called  a  whitish  copper  ore,  and  placed  near  tetrahedrite;  and  the  light  color, 
from  Henckel  down,  is  attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as 
mostly  impure  marcasite;  and  the  domeykite  and  related  species  are  now  the  only  true  white 
copper. 

Mareasite  is  made  by  Breithaupt  (J.  pr.  Ch..  4,  257,  1885)  a  generic  name  for  the  varioaa 
species  of  pyrites.  He  used  the  names  (onehidiU  or  katisimkies  for  varieties  in  which  Plattner 
found  4  4  p.  c.  As;  kyrftwU  or  wemkujtferen,  the  latter  an  old  term  of  varied  signification; 
hepaiopyriie,  Uberkiu  Werner;  hpdropyrite  or  weicheisenkies,  wasserkies  (see  above).  Cf. 
Frenzel,  Min.  Lex.  Sachsen.  pp.  197-201,  1874. 

MetaUmcJiidUe  of  F.  Sandberger  (Oest.  Jb.  B.  Htltt.,  36, 581,  1887)  is  a  marcasite  containing 
about  half  as  much  arsenic  as  Breithaupt's  lonchidite.  G.  =  5*08.  Analysis  by  F.  Pecher  gave: 
8  49  56.  As  2-78,  Fe  4512.  Ni  1-29.  Cu  0*72,  Pb  112,  Ag  001  =  10055.  Locality,  the  St.  Bern- 
hard  vein  near  Uausach,  Baden. 

Alt. — Limonite  and  pyrite  occur  as  pseudomorphs  after  marcasite,  also  (DOll)  boumonite, 
chalcopyrite,  magnetite,  sphalerite.  Julien  has  shown  that  the  greater  liability  of  marcasite  to 
undergo  atmospheric  alteration  has  a  profound  influence  upon  the  durability  of  building-stones; 
the  two  forms  of  iron  pyrites  occur  together  either  though  crystallization  or  alteration,  and  as  the 
proportion  of  marcasite  increases,  the  specific  gravity  falls,  the  color  becomes  paler,  and  the 
danger  of  change  is  increased.    Ann.  N.  Y.  Ac£l.,  4,  1888. 

Artif.~Not  yet  formed  artificially,  cf.  Doelter,  Zs.  Kr.,  11,  81,  1885. 

Ref. — '  Pogg.,  Erg.  Bd.,  8,  625, 1878,  these  results  cannot  claim  a  hi^h  degree  of  accuracy, 
exact  measurements  being  impossible  and  considerable  variation  having  been  noted.  See 
Oehmacher  for  measurements  and  observations  on  vicinal  planes  which  have  led  him  to  suggest 
a  monoclinic  parameter  and  complex  twinning.  Zs.  Er.,  13,  242,  1887.  *  Cf.  Mir.,  Min.,  p. 
170.  1852. 


97.  IiOLLINGm].  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pt.  Jamewn^  3, 
272,  1820.  Axotomer  ArseuikKies  pt.  MoJib,  Grundr.,  525,  1823.  Arsenikalkies.  Arsenikeisen 
Qiftkies,  Arseueiseu.  pt.,  Qerm.  Leucopyrite  pt.  8h€ph,,  Min.,  2,  9.  1885.  Arsenosiderit  pt. 
Olotk,,  Grundr.,  821.  18!i9.  Mohsine  pt.  Cfuijman,  Pract.  Min.,  188.  1848.  Ldllingit  pt.  Haid., 
Handb.,  559.  1845.  Sfttersbergit  Kmng.,  Min.,  Ill,  1858.  Glanzarsenikkies  Breit/t.,  J.  pr.  Ch., 
4.  260,  261,  1885.  Hdttenbergite  Breith  Geierite  (fr.  Geyer)  Breith..  B.  H.  Ztg..  26, 167, 1866. 
Leucopyrite  Dana,  p.  76,  1868.  LOIlingiie  Zeph.,  Vh.  Mm.  Ges.,  3,  84,  1867.  Pbarmakopyrit 
Wntbaeh,  Synops.  Min.,  57,  1875.     Glaucopyrite  Sandberger,  J.  pr.  Ch.,  1,  280,  1870. 

Orthorhonibic.    Axes  d:h:i  =  0-66888  :  1  :  1*2331  Brogger*. 

100  A  110  =  33°  461',  001  A  101  =  61**  31  J',  001  A  Oil  =  50°  57^'. 

Porms:    m  (110.  /)    e  (101,  14)    u  (014.  H)    t  (018,  fi)    /  (OH.  1-i)    o  (112,  1). 

Angles:  mm"  =  ♦67"  88i',  ee'  =  123"  8',  uu'  =  84*'  16'.  W  =  44**  41',  //'  =  lOl"  56',  oo' 
=  76"*  14',  oo"  =  95**  55',  oo"  =  48^  46'. 

Twins:  tw.  pi.  e  (101),  crossing  at  angles  of  nearly  60°,  sometimes  trillings. 

Cleavage:  basal,  sometimes  dis- 
tinct. Fracture  uneven.  Brittle. 
H.  =  5-5-5.  G.  =  70-7-4  chiefly, 
also  6*8.  Luster  metallic.  Color 
between  silver-white  and  steel-gray 
Strejik  grayish  black. 

Comp.,  Yar. — Essentially  iron  diar- 
senide,  FeAs,,  but  passing  into 
FOjAs^;  also  tending  toward  arseuo 
pyrite  (FoAsS)  and  safflorite  (CoAsJ. 
Bismuth  and  antimony  are  some- 
times present. 

Var.— 1.  IMUngiU,  FeAs,  =  Arsenic  728,  iron  272  =  100.     G.  =  7234  HOttenberc,  Zeph. 

2.  LeucopynU,  FeiAs4  =  Arsenic  641,  iron  35*9  =  100.     G.  =  7  0-7  2 

3.  OeyeriU,  containing  sulphur,  anal.,  17-20.     G.  =  6-25-6.8. 

4.  CohalUferous.     Glaucopyrite  belongs  here,  cf.  anals.  6,  8,  9 


1. 


2. 


m 


m 


StokO,  BrOgger. 


Min  .  81  1871.    13.  Meyer.  Pogg..  60. 154.  1840.    14,  Weidenbu^h.  l'  c.    1.5.  Hofinimu.  Scheere/ 
fogg..   25,  485.   1832.     16,  McCay,  luaug.   Diss.,  p.  4^.  1883.     17,  Behiicke.  Pogg..   98.   187i 
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\^m.   18,  Petersen,  ib.,  137,  898, 1869.    19,  McCay.  1.  c,  p.  45, 1888.    20,  Jordan,  J.  pr.  Gh.^ 
10.  436, 1837  (deducting  64  p.  c.  810,). 


As 

8 

Fe 

Co 

1.  Fossum,  Satersberg 

70  22 

1-28 

2814 

—  =99-64 

2.  ScbladuiiDg 

72-18 

0-70 

26-48 

—   =  99  36 

3.  Audreasberg 

G. 

=  6-80 

70  59 

1-65 

2867 

—   =  100-91 

4   Brevik,  SdterHbergiU 

72-17 

0-37 

27-14 

tr.   =  99-68 

5.  Dobscbaii 

G. 

=  7-16 

7011 

0-81 

28-21 

—  Bi  tr.  =  99-18 

6.  Gunnison  Co. ,  Col. 

G. 

=  7-40 

7118 

056 

22-96 

4  37  IS i  0-21,  Cu  0-39,310-08 

[=  99-75 

7.  Andreasberg 

G. 

=  7-475 

68-08 

084 

27-82 

—  8b  4-08,  Cu  010,  SiO,  010 

[=  100  47 
6-44  8b  5-61  =  10059 

8.  Mte.  Cballancbes,  mamw 

63-66 

366 

21-22 

9.  Guadalcanal.  OlaucopyriU  Q. 

=  7181 

66-90 

2-36 

21-38 

4-67  Sb  8-59.  Cu  114  =  10004 

to.  Keicbenstein,  matsiw 

G. 

=  6-97 

66-59 

1-93 

28-28 

—  gangue  206  =  98  86 

11. 

G. 

=  705 

67-81 

1-97 

28-19 

—  gaugue  1  14  =  9911 

12.            ••             cry9L 

G. 

=  7-41 

66-57 

1-02 

3108 

—  gangue  092  =  99  59 

18. 

63  14 

1-68 

30  24 

—  gangue  3*55  =  9856 

14. 

65-61 

109 

31-51 

—  gaugue  104  =  9925 

15. 

65  99 

1-94 

2806 

—  gaugue  217  =  9816 

16.  '' HuiienhergiU" 

6«-87 

1-09 

29-20 

—   =99-16 

17.  Geyei- 

G. 

=  6-246 

58-94 

6*07 

82-92 

—  8b  1-37  =  99-30 

18.  Wolfach 

G. 

=  6-797 

62-29 

5-18 

24-38 

4-40  8b  4  37  Mn  ir.  =  lOO'S? 

19.  Breitenbrunn,  Oeyerite 

G. 

=  658 

{6140 

6-78 

81-20 

—   =99-88 

90.  Andreasberg 

55-00 

8-35 

86-44 

—  Ag  0-01  =  99-80 

Pyr. — ^In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
■nbUmate  of  arsenic  trioxide,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  ffives  the  odor 
of  arsenic;  in  O.F.  a  white  coating  of  arsenic  trioxide,  and  in  R.F.  a  magnetic  globule.  With 
the  fluxes  the  roasted  mineral  reacts  for  iron. 

Obi.— Loll ingite  occurs  with  siderite,  also  bismuth  and  chloanthite,  in  the  L511ing- 
fldttenberg  district  in  Carinthia;  with  niccoliteat  8chladming;  at  Ehrenfriedersdorf,  in  8axony; 
Andreasberg  in  the  Marz;  at  Sfttersber^,  near  Fossum,  in  Norway;  on  8tok0  and  at  other 
points  in  the  augite-syenite  of  southern  Norway,  there  associated  with  homilite  and  meliphanite. 

The  arsenical  iron  from  Reichenstein,  Silesia,  is  in  part  lOUingite,  but  mostly  leucopyrite;  it 
often  carries  gold.  Qeyeriie  Is  from  Geyer  in  8axony,  in  crystals  and  massive  with  quartz:  also 
from  other  localities.  Olaueapyrite  is  from  Guadalcanal,  Andalusia,  8pain.  In  the  U.  8.» 
I511ingite  occurs  at  the  head  of  Brush  Creek,  Gunnison  Co.,  Colorado  (anal.  6),  it  is  often  em- 
bedded  in  barite  or  siderite.  Other  localities  for  arsenical  iron  (not  yet  analyzed)  are  Edenville 
and  Monroe.  N.  Y. ;  Roxbury,  Conn.:  Paris,  Me.  A  crystal  of  arsenical  Iron,  weighing  two  or 
three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but  it  is  not  known  under  what  circumstances, 
and  in  Randolph  Co.,  N«  C, amass  of  nearly  two  pounds  weight.  The  composition  of  these 
has  not  been  deter  mi  ued. 

Named  by  Chapman  after  Mobs,  by  whom  the  mineral  was  first  described,  and  who  men- 
tions Lolling  as  the  first  locality  at  which  it  was  found:  but  as  mohnie  was  previously  given  to  a 
variety  of  ilmenite.  Haidinger's  name  was  adopted  in  the  5th  Ed.,  1868,  for  the  Reichenstein 
mineral,  FesA84.  and  Shepanrs  name  leucopyrite  (from  AeT'K-oS,  white)  given  to  the  arsenical  iroxi 
conformine;  to  FeAsa.  A  little  earlier,  however,  the  same  names  were  used  by  Zepharovich,  but 
reversed.  lOlliugite  for  FeAsa  and  leucopyrite  for  FetA84;  this  arrangement  was  adopted  in 
subsequent  reprints  of  the  5th  Ed.  In  view  of  the  variation  of  composition  of  other  minerals  of 
this  and  of  the  corresponding  isometric  group  (e.g.,  arsenopyrite,  smaltite,  etc.)  it  seems  best  to 
onite  the  varieties  under  the  most  generally  accepted  name. 

Ret— »  Norway  (anal.  4).  Zs.  Kr.,  16,  8,  1890.  The  measurements  of  Schrauf,  Jb.  Min,, 
677,  1875,  were  probably  made  on  arsenopyrite  from  Mte.  Challanches  near  Allemont,  not 
lOIlingite  as  supposed,  cf.  Groth,  Ber.  Ak.  MUnchen,  884,  1885. 

Pacitb  Braiihaupt,  B.  H.  Ztg.,  26.  167,  1866.  In  form  and  color  near  arsenopyrite.  G. 
=  6-3.  An  analysis  by  Winkler  gave:  As  6484,  8  701,  Fe  2485,  Co  018.  Cu  O'll.  Bi  O'lO, 
Au.  Ag  0*006,  gangue  2*88  =  99*426.  From  La  Paz  in  Bolivia,  in  masses  and  thin  plates  in  the 
gangue,  with  native  gold  and  bismuth. 

98.  ARSSNOFTRITZI,  or  Mispickel.  ?  Lapis  subrutilus  atque  non  fere  aliter  ac  argent! 
spama  splendens  et  friabilis,  Oerm.  Mistpuckel,  Agrie.,  Interpr..  465,  1546.  Pyrites  candidus, 
WasBerkies,  pt.,  Oesner ,  Foss..  1565.  Arsenikaliskkies,  Mispickel,  Eenekel,  Pyrit.,  1725. 
Arsenikaliskkies,  Hvit  Kies  (=  Pyrites  albus).  Mispickel.  Arsenik-Sten,  WcUl.,  227,  228.  1747. 
Mispickel,  Pyrile  blanche,  F^.  trl..  Wall.,  1753.  Arsenikkies  Wern.,  1789.  Rauschgelbkiea 
Fter  arseuical  Fr.  Arsenical  Pyrites.  Dalarnit,  Giftktes.  Glanzarsenikkies.  Breiih.,  J.  pr.  Ch., 
4,  259,  261,  1885.  Arsenopyrite  Oloek.,  Syn.,  38,  1847.  Plinian  Breith,,  Pogg.,  69,  480,  1846: 
B  H.  Ztg.,  26,  168, 1866.    Bronce  Manco  Span,,  R  A, 
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BOLPHmaa,  sblenides,  telluridbb.  etc. 


Daoalte  =  Cobaltic  Hlapickel  (fr.  Franconla)  Baytt,  Am.  J.  Be,  34,  886, 188a  Euballu- 
MDfkkies  &mn.  ?Vermoiitit  (fr.  U.  S.)£rv>U.,  1.  c.  Th&lhelniit.  Giftkiei,  StmIA.,  B.  U.  Zli- 
26,  167,  1868. 

Orthorhombic     Axes  &:lii  =  0-677S6  :  1  :  1-18817  Arzrani'. 

lOU  A  110  =  34°  ^',  001  A  101  =  60"  19',  001  A  Oil  =  49"  54j'. 


POTBUl'! 
b  (010,  t-f) 

«  (OUl,  &) 
millO, /) 


«  (101, 1-i) 

a(0124.A-V 
€  {0116,  Vrfl 


r  (018.  !■{) 
/J(016.  i-()' 
p  (013.  i-i)» 
« (014,  {-{) 


i.  i-i) 
t.  i-l)<? 
I,  U) 


k  (081,  W) 
r  (081,  8-1} 

y(iii.i> 


13.  1-8) 


I,  S,  CommoD  fomu.    8,  SchlsdmiiiK,  Rumpf. 


ScBmldi.    T.  Wellor.  Bkg.* 
83°    IT 


FroDcoais.    S,  Deloro.    6,  Servfa 


&:  =  8°  80- 
it'  =  16-  64' 
l>p-      =    26"  M' 


tt  =  48°  Iff 
nn'  =  61°  36' 
0ip'  =  76'  46' 
«■  =  B0°  50' 
**■  =  134°  21' 
rr'  =  148°  89i' 


=    25°  1«' 
=     8°6«i' 

M-    =    67°  17' 
«M-    =  112-  TAt 

.««"■  =  aa-  47 

=    96°  08' 

I*-     =  127'  4W 

=  129°  28- 

xjf-     =  160"  21' 

=    60°  57' 

w'"    =    47"  Sui 

=  109°  45' 

Twina:  tw.  pi.  (1)  m,  as  contactor  penetration-twmfl,8ometiinea  repented  like 
inarcaeite  (f.  5);  (2)  e  in  cruciform-twins  (f.  6),  also  in  trillings'^  souietimes  eiar- 
shaped  (f.  7)  crossing  at  angles  of  SH"  and  63°.  Crystals  prismatic  iii,  ov  flattened 
Tertically  by  the  oscilltttoiy  combination  of  n  (013).  Brachydomes  horizontally 
striated ;  also  faces  in  often  finely  striated  |  edges  m/e  or  with  tn/n.  Also  columnar, 
straight,  and  divergent;  granular,  or  compact. 

Cleavage:  m  rather  distinct;  c  in  faint  traces.  Fnuiture  tineven.  Brittle. 
H.  =  5-5-6.  G-  =  5'9-6-2;  6269  Pranconia,  Kenng.  Lnster  metallic.  Color 
silver-white,  inclining  to  steel-gray.  Streak  dark  grajisn  black.  Opaqae.  Thermo- 
electrically'  both  positive  and  negative. 

Compq  Tar.— ^nlph-araenide  of  iron,  FeAsS  or  FeS,.FeAB  =  Arsenic  46-0, 
sulphur  19'7,  iron  34*3  =  100.     Part  of  the  iron  is  sometimes  replaced  by  cobalt. 
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Var. — 1.  Ordinary^  Coutaining  little  or  no  cobalt.  The  analyses  show  considerable 
variation,  and  it  has  been  proved  that  this  is  accompanied  by  a 
change  in  the  angles,  as  exhibited  below.  Antimony  is  present  in 
small  amount  (to  0*2iB  p.  c.)  Loczka,  1.  c;  also  bismuth,  Caruot, 
1.  c.  Piinian  of  Breithaupt,  supposed  to  be  monoclinic,  belongs 
her«,  anal.  12;  G.  =  6  8. 

2    Oobaltiferaus:  Danaits.    Containing  from  4  to  10  p.  c.  of 
oobalt  replacing  the  iron,  and  thus  graduating  toward  glaucodot. 

3.  NiecoUferous.     Anal.  23. 

AnaL— 1,  Rumpf.  Min.  Mitth..  178, 1874.    !^4,  6,  7.  9,  10.  lS-17, 
Arznini.  Zs.  Kr.,  2.  430  et  seq.  1878,  and  Arzruni  and  Bftrwald,  ib., 

7,  337.  1882.      5,   C.  v.    Hauer,   Jb.   G.   Reichs.,   4,   400,   1853. 

8,  Balson,    quoted  by  Arzruni.      9,   Zimmei-mann,    Ber.    Ak. 
MUnchen,   385.  1885.     11,  Magel.  Ber.   Oberhess,  Ges.,  22.  297. 

1882.  12,  Plattner,  Pogg..  69.  430,  1846.  18.  Scheerer,  Fogg.,  42,  546.  1837.  19.  WOliler, 
ib.,  43,  591.  1838.  20.  Hayes,  1.  c.  21.  J.  L.  Smith.  Gilliss  Ex.,  2,  102.  22,  Forbes,  PhiL 
Mag..  29.  7.  1865.     23.  Eroeber,  ibid. 

Also  Genih,  Alabama.  Am.  Phil,  Soc.  23,  39,  1885;  Loczka.  varieties  from  Hungary, 
containing  from  014  to  028  p.  c.  8b.  Zs.  Kr.,  11,  269,  270,  1885;  15,  40.  1888;  Oebbeke- 
BOtiiger.  Wunsiedel,  Zs.  Kr.,  17,  384.  1890;  Carnot,  varieties  from  Meymac  containing  both 
bismuth  and  antimony,  C.  R.,  79,  479, 1874. 


Schladming.  after  Rumpf. 


1.  Ordinary, 

G. 

mm'" 

M' 

As 

6 

Fe 

1.  Scliladraing 
3.  Keichenstein 

6-89 

67''  37' 

58^55' 

45-23 

21-06 

34-47* 

= 

100-76 

5-898 

67**  43' 

58-63' 

[47-27" 
46-66; 

18-05 

34-68 

zz 

100 

3.  San^rberg 

4.  Manenberg 

59-    1' 

18-29 

35  05 

= 

100 

— 

67' 54' 

59-    5' 

— 

— 

5.  Mitterberg 

6.  Freiberg.  I. 

— 

67-  59' 

59-    9' 

45-00 

21-36 

33-52 

=r 

99-88 

•^ 

68M1' 

59*    7' 

— 

— 

— 

7.  Hohenstein 

6-192 

68M3' 

59-22' 

[45-521      19-41 

35-07 

-^ 

100 

8. 

45-62 

19-76 

34  64 

z^ 

10002 

9.  Mte.  Challanches 

67*  35' 

(58-  24') 

45-78 

19-56 

34-64 

r- 

99-98 

10.  Ehrenfriedersdorf 

-_ 

68"  17' 

59-  15i 

_ 

19-76 

— 

11  Auerbttch,  II. 

6*082 

68' 15' 

4411 

19-91 

35  84 

z::z 

99  06 

12.  Ehrenfried.,  Flinian.   630 

68**  24' 

59-10' 

45-46 

2007 

34-46 

— 

99-99 

18.  Sala 

68' 29' 

59-82' 

[42-63] 

2041 

36-96 

— 

100 

M.  Auerbach,  I. 

68^36' 

k 

20-64 

35-81 

15.  Joachimsthal 

_ 

68*' 86' 

60-  2U' 

[42-95] 

20-52 

36-53 

^ 

100 

iA  Freiberg.  II. 

6-035 

68^39' 

(61-  34') 

44-14' 

2083 

3503 

= 

100 

17.  Bionenthal 

6-091 

69'  11' 

(60-    1) 

42-61 

2247 

84  92 

— 

100 

•  With  0-29  Ni. 

2.  Colbalt^€nm»; 

Danaiie, 

As 

6 

Fe 

Co 

18.  SkuUerud 

46-76 

17-34 

26-36 

9  01  =  9C 

HI 

19. 

47-45 

17-78 

30*91 

4-75  =  IC 

10-89 

90.  Franconia,  DanadU 

41-44 

17-84 

32  94 

6-45  =  98 

1-67 

21.  Copiapo 

44-30 

20-25 

3021 

5-84  =  1(J 

K)-60 

23.  Mt.  Sorata 

42-83 

18  27 

29-22 

3-11  Ni  0 

-81.  Mn  512.  Bi  064  = 

=  100 

23.  Bolivia 

43-68 

16-76 

34-98 

tr.    Ni4' 

74,  Ag 009 

=  100-20 

Pvr^  0to. — In  the  closed  tube  at  first  gives  a  red  sublimate  of  arsenic  trlsulphide,  then  a 
black  lustrous  sublimate  of  metallic  arsenic.  In  the  open  tube  gives  sulphurous  fumes  and  a 
white  sublimate  of  arsenic  trioxide.  B.B.  on  charcoal  reacts  like  lOllingite.  The  varieties  con- 
taining colmlt  give,  after  the  arsenic  has  been  roasted  off,  a  blue  color  with  borax-glass  when 
fused  In  O.F.  with  successive  portions  of  flux  until  all  the  iron  is  oxidized.  Gives  fire  with 
iteel,  emitting  an  alliaceoua  odor.  Decomposed  by  nitric  acid  with  the  separation  of 
sulphur. 

Oba. — Found  principally  In  crjrstalline  rocks,  and  its  usual  mineral  associates  are  ores  of 
■Over,  lead,  and  tin,  also  pyrite,  chalcop3rrite,  and  sphalerite.    Occurs  also  in  serpentine. 

Abundunt  at  Freiberg  and  Munzig,  where  it  occurs  in  veins;  at  Reicbenstein  in  Silesia,  In 
terpentine:  at  Auerbach  in  Baden;  in  beds  at  Breitenbrunn  and  Raschau.  Andreasberg,  and 
Joachimsthal;  at  Tunaberg  in  Sweden;  at  Skutterud  in  Norway;  at  Wheal  Maudlin  and 
Unanimity,  Cornwall,  and  at  other  localities;  in  Devonshire  at  the  Tamar  mines.  In  S.  America, 
la  the  San  Baldomero  mine  of  Mt.  Sorata  in  Bolivia,  the  arsenopyrite  and  danaite.  the  formei 
having  crystallized  out  of  the  latter  and  the  most  abundant  ore;  also  both  at  Inquisivi  in  Bolivia, 
ilso^  nicemerous  var.,  (anal.  23)  between  T.h  Paz  and  Yungas  in  Bolivia;  at  many  localities  in  New 
South  Wales,  sometimes  highly  auriferous. 


100  SULPHIDRa,  8ELBNIDE8,   TBLLURIDB8,  BTO. 

In  New  Edmpahire,  in  fine  crystallizations  in  gneiss,  at  Francouia  (danaite)  associated  with 
chalcopyHte;  also  at  Jackson,  and  at  Haverhill.  In  Maine,  at  Blue  Hill,  Corinna;  Newtield 
(Bond's  mountain),  and  Thomaston  (Owl's  Head).  In  Vermont,  at  Brooklield,  Waterbury.  and 
Stockbridge.  In  Maes.,  at  Worcester  and  Sterling.  In  Conn.,  at  Chatham,  with  smaltite  and 
niccolite;  at  Monroe,  with  wolframite  aud  pyrite;  at  Derby,  in  an  old  mine  associated  with 
Quartz;  at  Mine  Hill,  {toxbury,  in  tine  crystals  with  sideriie.  In  New  Jereey,  at  Franklin.  In 
If.  York,  massive,  in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende;  in  crvs- 
tals  (.nd  massive,  near  Edenville.  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with 
scorodite.  iron  sinter,  and  thin  scales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  rods 
apart,  four  or  five  miles  north-west  of  Carmel,  near  Brown's  serpentine  quarry  in  Kent,  Putnam 
Co.  In  California,  Nevada  Co.,  Grass  valley,  at  the  Betsey  mine,  aud  also  at  Meadow  hike,  with 
gold,  the  danaite  in  crystals  sometimes  penetmtcd  by  gold. 

In  crystals  at  St.  Fran9ois,  Beiiuce  Co..  Quebec;  on  Moulton  Hill,  near  Lfennoxville,  Sher- 
brookeCo.;  large  beds  occur  in  quartz  ore  veins  at  Deloro,  Marmora  Township,  Hnstings  Co., 
Ontario,  where  it  is  mined  for  gold. 

Alt. — Pseudomorphs  consisting  of  pyrite. 

Ref. — '  Hohenstem,  this  variety  is  taken  as  fundamental  because  conforming  most  closely  to 
the  formula  FeAsS.  Zs.  Er..  2,  484,  1878;  cf.  also,  ib.,  7.  887,  1882;  on  the  variation  of  angle  in 
the  cobaltiferous  varieties,  cf.  Becke,  Min.  Mitlh.,  101,  1877,  and  earlier,  Scheerer,  Pogg.,  42, 
546,  1887. 

«  See  Hausm.,  Handb.,  2,  72,  1847;  Mir.,  Min..  188.  1852,  and  later  Arzruni,  1.  c,  and  Gdt., 
Index,  1,  256,  1886:  Hausm.  gives  also  (840).  (870).  (027).  Miller's  x  =  812  is  apparently  a  mis. 
take  for  821.  '  Oamper,  Joachimsthal,  Vh.  G.  Reichs.,  a54.  1876;  cf.  Arzruni,  Zs.  Er.,  1.  896, 
1877.  *  Magel,  Auerbach,  Ber.  Oberhess.  Qes.,  22.  297,  1882.  *  Schmidt.  Servia.  FDIdt.  EOzl., 
17,  557,  1887.  and  Zs.  Kr.,  14,  578, 1888.  *  Magel,  1.  c.  Bucking.  Mitth.  G.  Land.  Els.  Lothr., 
1,  114.    ^  Schrauf  and  Dana,  Ber.  Ak.  Wien.  69  (1).  152.  1874. 

The  name  mispickel  is  an  old  German  term  of  doubtful  ori^n.  Danaite  is  from  J.  Freeman 
Dana  of  Boston  (1798-1827),  who  first  made  known  the  Franconia  locality. 

Cbucite  (Crucilite)  ThofMon,  Min.,  1.  485,  1886.  Cruciform  crystals,  twins  or  trillings 
crossing  at  angles  of  60*  and  120°,  disseminated  in  clay  slate  at  Clonmell,  county  of  Waterford, 
Ireland!  They  are  red  in  color  and  consist  largely  of  iron  sesquioxide.  They  have  been 
referred  to  staurolite  (pseudomorphous),  but  Des  Cloizeaux  has  shown  that  they  are  probably 
pseudomorphs  after  arsenopyrite  (cf.  f.  7,  p.  98),  Bull.  Soc.  Min.  11,  68,  1888. 

99.  SAFFLORrrB.  Breith,,  J.  pr.  Ch..  4,  265,  1885.  Faseriger  Weisser  Bpeiskobalt 
Werner.  Grauer  Speiskobalt,  Arsenikkobalt  Rose,  Er.-Ch.  Min.,  50.  1852.  Eisenkobaltkiea, 
Spathiopyrit,  Der  rhombische  Arsenkobalteisen,  Quirlkies  Sandberger,  Jb.  Min.,  410,  1868; 
59,  1878;  Ber.  Ak.  MUuchcu,  135.  1878.    SchlackeukohaM  8chneeberg  miners, 

Orthorhombic.  Form  near  that  of  arsenopyrite.  Forma  combinations  of 
w  (110,  /)  and  a  macrodome  {hOl,  vt-t),  the  latter  brilliant  in  luster.  Twins:  tw. 
pi.  ;;^  probably  in  fivelings;  also  often  in  cruciform-twins  crossing  at  angles  of 
nearly  120°  with  tw.  pi.  probably  (101)  like  marcasite  and  arsenopyrite.  Also 
massive  and  with  fibrous  radiated  structure. 

Cleavage:  J  distinct.  Fracture  uneven.  Brittle.  H.  =  4*5-5.  6.  =  6'9-7*3; 
7*123-7 '129  Breith.  Luster  metallic.  Color  tin-white,  soon  tarnishing  to  dark 
gray.    Streak  grayish  black.     Opaque. 

Comp. — Like  smaltite,  essentially  cobalt  diarsenide,  CoAs,  =  Arsenic  71'8, 
cobalt  28*2  =  100.  Nickel  and  iron  are  also  present  in  varying  amounts,  especially 
the  latter.    Compare  remarks  under  smaltite. 

AnaL—l.  Varrentrapp,  Pogg.,  48,  505.  1830.  2,  Petersen,  Jb.,  Min.,  410, 1868.  8,  Hofmann, 
Poe:g.,  26,  485.  1882.  4,  McCay,  Am.  J.  8c. .  29.  878.  1885.  5.  Id.,  Inaug.  Diss.,  p.  20,  188a 
6,  jfftckel,  Rose.  Kr.-Ch.  Min.,  58,  1852.  7.  McCay.  ib.,  p.  21.  8,  Van  Qericbten,  Ber.  Ak. 
Manchen,  188.  1878.    9,  Ebl.,  Grttndz.  Min.,  800.  1888. 

O.         Ab        8        Co       Ni       Fe       Cu 

1.  Tunaberg  7181  6946  090  28*44  —  494      —    =  98  74 

9.  Wittichen  6915  6958  082  2211  158  468  178  Bi  0*88  =  100-28 

8.  Schneeberg  70*87  066  1895  1-79  11*71  1*89  Bi  001  =99-88 

4.  «*        BeMaekefMbaU  7167  70*86  090  1868  —  9'51  062  Bi  <r.  =  9997 

5.  ••  7 28  69-84  0*51  1706  —  11'95  069  =  99*65 

6.  "  6-84  66*02  0*49  21*21  —  11*60  190  Bi  0*04  =  101-26 

7.  Bieber  7*26       6912    1*82    18*29    1*90    14*56    0*26  =  100*45 

8.  ••     Spathiopmrits  6*7         61*46    287    1497      —     16*47    422  =  99*49 

9   Schneeherg,  Bieenkobaltkiei    6-96       71*08     tr.       9*44(?)  —     18-48(?)  -   Bi  <r.  =  100 

In  anal.  5,  5-82  quartz  and  0*87  Bi  have  been  deducted;  also  in  7. 1*24  Bi.    McCay  suggestf 
that  in  anal.  9  the  percentages  of  Co  and  Fe  may  have  been  exchanged,  cf .  anal.  4. 
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Pyr. — See  smaltite. 

Obs. — Occurs  with  smaltite,  and  implanted  upon  it,  at  Schneeberg  in  Saxony.  Also  similarly 
associated  at  Bieber  near  Uanau,  in  Hesse;  at  Witticben  in  Baden:  I'unuberg  in  Sweden. 

Kenngott's  Einfaeh-Araenik-Kobalt  from  Bieber,  supposed  to  be  heztigoual  in  crystallizatioii» 
is  probably  tbis  species.  Jb.  Min..  754.  1869. 

The  name  taffioriU  is  from  tbe  German  Safflor.  mifflower,  bastard  saffron,  in  allusion  to  its 
use.    Spathiopyrite  (from  and^)  is  tbe  equivalent  of  tbe  German  Quirlfcies. 

Tbe  true  position  of  safflorite  was  established  by  JMcCay,  1.  c. 

lOa  RAMMXII.SBI!RGm!.  Arsenikniokel  Hofm,,  Pogg.,  26,  491.  1882.*  Weissnickel- 
kiesBrri^A.,  Pogg.,  64,  184,  1845.  Hammelsbergite  Iknia,  Min.,  61.  1854.  [Not  Kammels- 
bergite,  Syu.  of  Cbloantbite,  Haid.,  Uaudb.,  18457|    Niguel  bianco  Domeyko, 

Orthorhombic;  mm"'  =  56°  to  57°,  Crystals  prismatic  with  a  brachydome, 
resembling  arsenopyrite.     Also  massive. 

Cleavage:  prismatic.  Fracture  uneven.  Brittle.  H.  =  5'5-6.  G.  =  6'9-7'2; 
7*099,  7158  Breith.  Luster  metallic.  Color  tin-white  with  a  tinge  of  red.  Streak 
gi-ayish  black. 

Comp. — Same  as  that  of  chloanthite,  essentially  nickel  diarsenide,  NiAs, 
=  Arsenic  71*9,  nickel  281  =  100.    Cobalt  and  iron  are  present  in  small  amount. 

AnaL— 1,  Hofmann,  1.  c.  2,  Uilger,  Ber.  Ak.  MUnchen,  202,  1871.  8,  McCay,  luaug. 
DiaiL,  p.  8,  1888.    Some  of  tbe  analyses  quoted  under  cbloantbite  may  belong  bere;  cf.  p.  88. 


1.  Schneeberg 

2.  "  G.  =  719 
&          "          G.  =  6-9 


As 

S 

Ni 

Co 

Fe 

Cu 

Bi 

71-80 
68-80 
69  90 

014 

ir, 

017 

2814 
26*65 
29-26 

tr. 
0-67 

206 
tr. 

0-50 
ir. 

219  =  102-27 
2  66  =  99-67 
=  100 

In  8,  61 1  p.  c.  bismuth  have  been  deducted. 

A  XDineral  from  Huttenberg,  referred  bere  by  Zepbarovicb,  gave  Weyde:  As  60*40.  S  5-20. 
Ni  18-87,  Co  5-10,  Fe  18  49  =  9756.    Yh.  Min.  Ges.,  3.  90.  1868. 

Pyr. — In  tbe  closed  tube  gives  a  sublimate  of  metallic  arsenic;  other  reactions  tbe  same  as 
with  niccolite  (p.  71). 

Oba.— Occurs  at  Schneeberg  and  at  Riecbelsdcrf.  It  was  first  separated  from  the  isometric 
white  nickel  by  Breithaupt. 

Domeyko  refers  bere  a  massive  mineral  from  Portezuelo  del  Carrizo,  Chili,  8  to  4  leagues 
from  Morsdo,  Department  of  Huasco. 


101.  GLAUCODOT.    Glaukodot  BreUh,  d:  PlaUn,,  Fogg.,   77,   127,   1849.    Glaucodot. 
Kobalt  arsenkiespr.     Glaucodote.    Akontit  Breiih,,  J.  pr.  Cb.,  4,  258.  1885. 

Orthorhombic.     Axes  d:h  :6  =  0-69416  :  1  :  1-1925  Lewis*. 

100  A  110  =  34°  46',  001  A  101  =  59**  47J',001  A  Oil  =  60°  1'. 


p  (610.  i-i)*       e  (101. 1-i)         /  (Oil,  l-«)        r  (081,  8-i)?       10  (212,  1-2)* 
(100,  i-i)        m  (1 10. 1)  $  (012,  i-i)        u  (021,  2.i)»       o  (111,  1)^ 


e^       s 


•69'  82' 
119'  85^' 
61'86i' 


HakansbO,  Lewia 


tr    =*100'2' 
wu*  =    184'  30' 
tt'  =    148'  46' 


mo   ^    26"*  m' 
00'    =    56'  1' 

WW'  =  111'  45* 


00"    =  61'  55' 

wtD'"  =  88'  24' 


Twins:  tw.  pi.  (1)  m ;  (2)  e,  cruciform-twins,  also  in  trillings.  Crystals  commonlv 

prismatic  |  «;  faces  a  vertically,  also  brachydomes  horizontally,  striated.     Massive. 

Cleavage:  c  rather  perfect;  in  less  so.    Fracture  uneven.     Brittle,     H.  =  5. 


•    •       •      •       •  •  , 


As 

8 

Co           Ni 

Pe 

48-20 
44  08 
44-80 

20-21 
19  80 
19-85 

24-77         tr. 

1606 
16  00       0-80 

11-90  SiO,  tr.  =  lOOOe 

19  84  =  99-23 

1907  SiO,  0 98  =  100 

aOa-::/;::      ;      •JdUf^i'kABk^gELKNIDES,   TELLURIDES,  ETC. 

'  G.  =  5'90-6'01.   Luster  metallic.   Color  grayish  tin-white.    Streak  black.    Opaqae. 
Shows  both  +  and  —  varieties  thermo-electrically*. 

C!omp. — Asulph-arsenideof  cobalt  and  iron,(Co,Fe)A8S  or  (Co,Fe)S,.(Co,Fe)As^ 
=  (if  Co  :  Fe  =  2  :  1)  Sulphur  19*4,  arsenic  45-5,  cobalt  23-8,  iron  113  =  100. 

AnaL— 1,  Plattner,  Pogg..  77.  128,  1849.  2.  Ludwig,  Ber.  Ak.  Wien,  66  (1),  447,  1867.  8. 
Eobell,  J.  pr.  Ch.,  102,  409,  1867. 

1.  Chili 

2.  Hakan^O  G.  =  5-978 

3.  "  G.  =  6-96 

P3rr« — In  the  closed  tube  gives  a  faint  sublimate  of  arsenic  trioxide.  In  the  open  tube 
sulphurous  fumes  and  a  sublimate  of  arsenic  trioxide.  B.B.  on  charcoal  in  R.F.  gives  off 
sulphur  and  arsenic,  fusing  to  a  feebly  magnetic  globule,  which  is  black  on  the  surface,  but  on 
the  fracture  has  a  light  bn)nze  color  and  a  metallic  luster.  Treated  with  borax  in  R.F.  until 
the  globule  has  a  bright  metallic  surface,  the  Hux  shows  a  strong  reaction  for  iron;  if  the  re- 
main in^  globule  is  treated  with  a  fresh  portion  of  borax  in  O.F.,  the  flux  becomes  colored 
smalt-blue  from  oxidized  cobalt. 

Obs.— Occurs  in  chlorite  slate  with  cobaltite,  in  the  province  of  Huasco,  Chili.  In  fine 
crystals,  often  twins,  with  chalcopyi-ite  and  pyrite  at  Hakansbl),  Sweden;  this  is  probably  the 
akontite  of  Breithaupt,  cf.  Lewis,  1.  c.    The  supposed  glaucodot  of  Orawitza  is  alloclasite. 

Named  from  yXavKoi,  blue,  because  it  is  used  for  making  smalt. 

ReL— »  HakansbO,  Phil.  Mag..  3,  854. 1877.  Becke  obtained  mm"  =  68°  4'  to 8^',  IF"  =  SO* 
7i',  and  Sbk.  mm"'  =  69°  26',  U"^  =  80°  0';  cf.  Min.  Mitth.,  pp.  101. 858,  1877.  •  Mir..  Hunsco. 
Min.,  190,  1853,  gives  c,  m,  L  » Tsch.,  Ber.  Ak.  Wien.  66  (1),  447,  1867  *  Lewis,  1.  c. 
»  Schrauf  and  Dana,  Ber.  Ak.  Wien,  69  (1),  158,  1874 

102.  ALLOCLASITB.  Alloklas  TsOiermak,  Ber.  Ak.  Wien,  63  (1),  220,  1866.  Glaucodot 
pt.  BreUh. 

Oi-thorhombic.     Rarely  in  crystals,  with  vwi'^'  =  74°,  ee'  =  58°  {e  =  101,  1-e). 
Commonly  in  columnar  to  hemispherical  aggregates. 

Cleavage:    in  perfect;    c  distinct.    H.  =  4*5.    G.  =  6*6.     Color    steel-gray. 
Streak  nearly  black. 

Comp. — Probably  essentially  Co(A8,Bi)S  with  cobalt  in  part  replaced  by  iron; 
that  is,  a  glaucodot  containing  bismuth. 

AnaL— 1-6,  Frenzel,  Min.  Mitth.,  6,  181,  1888.    Also  5th  Ed.,  p.  81. 

1. 
2. 
8. 
4. 
5. 
6. 

The  mechanically  mixed  gold  has  been  deducted,  viz.:  1*24,  1*10,  1*10,  1*20,  110,  1*70  p.  c. 
i'espectively. 

Pyr>,  etc.— B.B.  on  charcoal  gives  arsenical  fumes,  and  a  bismuth  coating.  Fuses  to  a  dull 
globule.    Soluble  in  nitric  acid. 

Obs.--0ccur8  nt  Orawitza,  Hungary. 

Named  from  aXXoi,  KXdetv,  to  break,  because  its  cleavage  was  believed  to  differ  from  that 
of  arsenopyrite  and  marcasite,  which  it  resembles. 

103.  WOLFAOHTTB.    R  Sandberger,  Jb.  Min.,  818,  1869. 

Orthorhombic.     In  small  crystals  with  in  (110,  /),  and  x  (OiZ,  m4)  and  some- 
times h  (010,  i-l),  resembling  arsenopyrite.    Also  in  columnar  radiated  ag^egates. 

Brittle.    Fracture  uneven.    H.  =  4"5-^.    G.  =  6*372.  Luster  metallic    Coloi 
silver-white  to  tin- white.    Streak  black. 

Comp.— Probably  Ni(As,Sb)S,  near  corynite. 
AnaL— Petersen,  Pogg.,  137,  897,  1869. 

As  8b  S  Ni  Co  Fe 

88-88  18-26  14-86  29*81  tr.  8'74  =  100 


As 

Bi 

S 

Co 

Fe 

Cu 

8804 

25-99 

18-21 

21-06 

8-54 

0-20  = 

102-04 

2817 

28-65 

16-22 

24-46 

8-70 

0-45  = 

101-65 

28  41 

29-19 

15-78 

2-2-50 

8-84 

0-28  = 

100  00 

80-48 

22-96 

18-10 

28-29 

8-40 

0-16  = 

98-89 

82-59 

2407 

18-84 

21-66 

828 

016  = 

100-10 

28-22 

82  88 

1606 

20-25 

271 

0-22  = 

100-29 
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A  little  lead  (1*82  p.  c.)  and  silver  (01 2)  have  been  deducted. 

Pyr. — See  coiynite. 

Otaa.— From  Wolfach  in  Baden. 


3.  Sylvanite  Group. 


104.    Sylvanite  (Au,Ag)Te, 


105.    Krennerite 
Calaverite 


AuTe. 


Monoclinic 

Orthorhombic 
Massive 


106.    Hagyagite        Au,Pb,,Sb,Te,S„?  Orthorhombic 


1-6339  :  I  :  1-1265  89°  35' 
0-9407  :  1  :  0-5044 

0-2810  :  1  :  0-2761 


104.  STIiVANITI!.  Weissgolderz  MUller  v.  Beiehenstein,  Ph.  Arb.  eiotr.  Fr.  Wien,  Qu.  8. 
48.  Or  blanc  d'Offenbanya,  ou  grapbique,  Aurum  grapbicum,  v.  Barn,  Cat.  de  Raab,  2,  467, 
1790.  Prismatiscbes  welsses  Golderz  v.  Fkhtely  Min.  Bemerk.  Carpatben,  2,  108,  1791.  Min., 
124, 1794;  Aurum  bismuticum  Schrneisser.  Min..  2,  28,  1795.  Schrifterz  Bsmark,  N.  Bergm.  J., 
2,  10.  1798,  Wem.,  1800,  Sylvaue  grapbique  Broc/i.,  1800.  Tellure  ferrif^re  et  auriftre  IT., 
1801.  Schrift-Tellur  Hausm,.  1813.  Orapbic  Tellurium  Aikin,  1814.  Goldtellur.  Tellure 
auroargentifdre  ff.,  1822.  Sylvanei9^t^., Tr..  1832.  S^lvanitiVeeA;«r,  Min.,  1835.  Aurotellurite 
Dana,  Min.,  890,  1887.  Tellursilberblende.  Tellurgoldsilber.  Silvanite,  Oro-grafico,  Silvano- 
grafico,  Ital.     Ore  gr&fico.  Metal  escrito  Span, 

Monoclinic.     Axes  a:i:i=  1-63394  :  1  :  1-12653;  /3  =  89°  35'  =  001  A  100 
Schrauf. 


100  A  110  =  58°  31'  55",  001  A  101  =  34°  27'  0",  001  A  Oil  =  48°  24'  16 


ff 


Fomu*: 

a  (100,  i-i) 
b  (010,  ui) 
t  (001,  0) 

8  (510,  i.5) 
/(210, 1-2) 
m  (110,  /) 
R  (120.  i-i) 

m  (101,-14) 
»(201,-2-i) 
«(801,~8.i) 


irdoi,  1-i) 

-y(20l,  2-1) 
F(301,  8-i) 

X  (012,  i-i) 

d  (Oil.  14) 

jr(021,  24) 

y,(112,-.« 
r  (111.-  1) 
2>(221,-2) 
r,  (112,  i) 

^  (m  I) 

1. 


P  (ill.  1) 

jd  (221,  2) 

U  (414,-  1-4) 

y.(814,-f.8) 

U  (813,-  1-8) 

/,  (311,-38) 

A  (621,- 6-8) 

y.  (218.-  1-2) 

t,  (212,-1-2) 

/  (211,- 2-2) 

•,(421,-4-2) 

2. 


t  (323,  -  1-}) 

t(821.-8-J) 

i^(542,-H) 

r(721.7.|) 

X  (621.  6-8) 
A,  (311,  8-8) 
A,  (522,  l-D 
/.  (521,  5-1) 
r,  (218,  1-2) 
r,  (212,  1-2) 

X  (211,  2-2) 


Offenbanya,  etc.,  Scbrauf. 


U  (421,  4-2) 
r  (828.  1-1) 
/(831,  8-1) 
9  (542,  f -f ) 

1X841,-4-4) 
«(281,-8-J) 

y  (123,- 1-2) 
P  (122. -1-2) 

»(121,-2.S) 
tc  (881,- 8-1) 

<>  (131.- 8-8) 

3. 


JL. 


m 


ir 


M 


g(141,-4.i) 

C(671,  7.J) 
Jr  (841,  4-t) 
X  (281.  8-1) 
r  (128,  1-2) 
//  (122,  1-^) 
o-(i21,  2-S) 
a  (881,  8-4) 
«  (131,  8-3) 
e  (141,  4-4) 
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aULPHLDES,  aELENIDES,   TELLURIDES,  ETC. 


ff"     =    78-80' 
mm"'  =  117"  4' 
RR    =    34'2' 

68Mr 
68"  53' 
84M8' 
54M9' 

xz'      =    68"  47' 


en  = 

ev  = 

eM  = 

c-y  = 


dd'  =  96"48i' 
KK'=  182"  8' 

er  =  52"44' 

em  =  89^47' 

cfj  =  53' 0' 

c«  =  66' 54' 

ea  =  67"  6' 

ai  =  49"  54' 


al  =  47"  28' 
ar  =  65"  11' 
as  =74"  18' 
a'fj  =  65"  88' 
a'o-  =  74**  32' 


tt'      =  128'  11' 
J  J'  =  106"  1' 


W 
if 

rr' 


=  66'  46i' 
=  88*'  48' 
=  85"*  80' 


PP 
arar' 

be 

br 

her 


=  86^63' 
=  128"  80' 
=  28"  25' 
=  47"  15' 
=    28"  15' 


Twins:  tw.  |)1.  m,  (1)  as  contact  twins;  (2)  sometimes  as  twinned  lainellsB;  (3) 
penetration-twins  giving  rise  to  branching  arborescent  forms  resembling  written 
characters  and  crossing  at  an  angle  of  69*^  44^  rarely  55"^  S'  as  too  90^.  Crystals  in 
part  nearly  orthorhombic  in  symmetry,  with  a^  or  m^  or  a  and  b  predominating; 
again  monoclinic  and  usually  with  m  or  a  largely  developed ;  a  also  sometimes 
prominent.  Skeleton  forms  common.  Also  bladed  and  imperfectly  columnar  to 
granular. 

Cleavage:  h  perfect.  Fracture  uneven.  Brittle.  H.  =  1*5-2.  G.  =  7*9-8'3. 
Luster  metallic,  brilliant.  Color  and  streak  pure  steel-gray  to  silver-white,  inclining 
to  yellow. 

Comp. — Telluride  of  gold  and  silver  (Au,Ag)Te,  with  Au  :  Ag  =  1  :  1;  this 
requires:  Tellurium  62*1,  gold  24*5,  silver  13 '4  =  100. 

Anal.-1,  2.  Petz.  Pogg.,  67,  472.  1842.  8,  SipOcz,  Zs.  Er.,  11.  210.  1885.  4.  HaDk6,  Zs. 
Er.,  17.  514,  1890.  5.  Genth,  Am.  Phil.  See.,  14,  228,  1874.  6.  F.  W.  Clarke,  Am.  J.  Sc,  14» 
286,  1877.    Also  5th  Ed.,  p.  82.  and  JennlDgs,  Trans.  Am.  Mng.  Eng.,  6,  507.  1877. 


1.  Offenbdnya  G.  =  8*28 

2. 

8.  "  G.  =  8078 

4.  Naffy%  G.  =  8086 

5.  Red  Cloud  mine,  Col.    G.  =  7*94 

6.  Grand  View  mine,  Col. 


Te 

[59-97 
[58-81 
62-45 
6198 
59-78 
58  91 


] 


Au  Ag  Pb  Sb 

26-97  11-47  0-25  0  58  Cu  0  76  =  100 

26-47  11-81  2-75  0*66  =  100            [100-72 

25-87  11-90  —  —  Cu  010.  Fe  0-40  = 

2608  11-57  ir.  —  Cu  009,  Fe  080  = 

26  86  18-86  —  —   =  100            [10002 

29  85  11-74  —  —  =  100 


Pyr.,  etc.— In  the  open  tube  gives  a  white  sublimate  of  tellurium  dioxide  which  near  the 


assay  is  grav;  when  treated  with  the  blowpipe  flame  the  sublimate  fuses  to  clear  transparent 

B.B.  on  charcoal  fuses  to  a  dark  grav 
which  treated  in  R  F.  disappears,  giving  a  bluish  green  color  to  the  flame;  after  long  blow ing^a 


drops. 


on  charcoal  fuses  to  a  dark  gray  globille,  covering  the  coal  with  a  white  coating. 


yellow,  malleable  metallic  globule  is  obtained.  Most  varieties  give  a  faint  coating  of  lead  oxide 
and  antimouv  trioxide  on  charcoal. 

Oba.~With  gold,  at  Oflenb&nya  in  Transylvania,  in  narrow  veins,  which  traverse  porphyry; 
also  at  Nagy&g.  In  California.  Calaveras  Co.,  at  the  Melones  and  Stanislaus  mines.  In  Boulder 
(/'o.,  Colorado,  at  the  Red  Cloud,  Grand  View  and  Smuggler  mines;  also  associated  with 
tetrahedrite  near  Lake  Citv. 

Named  from  Transylvania,  the  country  in  which  it  was  first  found,  and  in  allusion  to 
tylvanium,  one  of  the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because 
of  a  resemblance  in  the  arrangement  of  the  crystals  to  writine  characters. 

Ref.— 1  Zs.  Kr.,  2,  211,  1878.  Early  made  orthorhombic  (Miller)  but  shown  to  be  mono- 
clinic  by  Koksharov.  *  From  Schrauf,  1.  c.  whom  see  for  a  careful  discussion  of  earlier 
results  and  literature.  See  also  Mir.,  Min.,  184,  1852.  Kk.,  Bull.  Ac.  St.  Pet.,  6,  192.  1865.  or 
Vh.  Min.  Ges.,  1,  6,  1866;  also  Min.  Russl.,  10.  165,  1889. 

MtJLL^RiNE  Bead.,  Tr..  2.  541,  1882.  Gelberz  Kanten,  Tab.,  56,  1800.  Weisstellur. 
Weisserz.  PeU,  Pogg  .  67,  478.  1842.  A  white  to  brass-yellow  telluride  from  Nagy&gy 
occurring  in  bladed  foliated  forms,  cleavable  and  massive.  Analyses  have  shown  the  presence 
of  antimony  and  lead,  in  part  due  to  impurities,  and  it  has  been  formerly  referred  with  a  qu««- 
tion  to  sylvanite.  Erenner  and  Schrauf  make  it  identical  with  krennerite,  see  references  under 
these  species. 

AnaL— Petz,  1.  c. 


Te 

Sb 

Au 

Ag 

Pb 

1. 

W7iiie  erysU 

G. 

=  8-27 

[55  89] 

2-50 

24-89 

]4'68 

2  54  =  100 

2. 

it 

G. 

=  7-99 

48-40 

8-42 

28-98 

1069 

8-51  =  100 

3. 

Yellow  crygt. 

G. 

=  8-38 

51-52 

5  75 

2710 

7-47 

816  =  100 

4. 

*'     mttstiw 

44-54 

8-54 

25-81 

10-40 

11-21  =  100 

5. 

44                    *$ 

49-96 

3-82 

29  62 

2-78 

13-82  =  100 

Named  after  Fr.  J.  MUller  von  Reichenstein  (1740-1825),  the  discoverer  of  tellurium  (1782). 
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106.  ERENNBRITE 
1877.    Krennerite  com 


ETE.    BuNSBNiN  Kr&nntfr  [Termesz.  FQzetek,  18771,  Wied.  Ann.,  1.0S7, 
Rath,  Ber.  Ak.  Berlin,  292. 1877;  Zs.  Kr.,  1,  614,  1877. 


Orthorhombic.     Axes  df :  J  :  <J  =  0-94071 :  1  :  0-50445  Rath  *. 

100  A  110  =  43°  15',  001  A  101  =  28°  12^,  001  A  Oil  =  26°  46f . 


Fonu: 
a  (100.  t-i) 
h  (010,  t-i) 


e  (001.  0) 

k  (210,  ii) 
I  (820.  i\i 


m  (110.  /)  g  (102,  i-l) 
n  (120.  t-§)  A  (101,  1-i) 
n  (180,1-8)       p(201,  2.i)« 


r  (801.  8-i)« 
«  (Oil,  M) 

o  (111.  1^ 


«"'  =  64*11' 
mm"'  =  "Se"  80* 
»»'     =    65*  59' 


^'  =  80'  r 
W  =  66^  24 
ee'  =58°  32' 


CO 
ttW' 


88' 23' 
or  10' 
2(i'  .)5i' 


tV"  = 


a>(211.  24) 

»   (822.  H) 
tt  (122,  l-S) 


47' 56' 

42'  55' 

*72'    IJ' 


In  prismatic  crystals,  vertically  striated. 

Gieava^:     c    perfect.      Fracture  subconchoidal  to 
uneven.     Brittle.     G.  =  8-353  Sipocz.   Luster  metallic, 
brilliant.    Color  silver-white  to  brass-yellow.     Opaque. 
Gomp. — A  telluride  of  gold  and  silver,  composition 
^n'  uncertain. 

AnaL— la,  Sebarizer,  Jb.  G.  Reichs..  30.  604.  1880;  15.  after 
deducting  admixed  stibnite  assumed  to  be  present.  2.  Sip5cz.  Zs. 
Kr..  11,  210,  1885. 

Anal.  \h  corresponds  to  AgAuTet  (or  AgtTe.  AusTei)=Te  45*1, 
Au  85  5,  Ag  19-4  =  100.  Scbrauf  obtained  Te  [48].  Au  81, 
Ag  21  =  100,  Zs.  Kr.,  2.  286.  1878.  Anal.  2.  on  the  contrary,  is 
(Ag.Au)Te9  like  sylvanite,  with  Ag :  Au  =  8 :  10. 


Te 

Au 

Ag 

la. 

O.  5  598 

89-14 

8008 

16-69 

16. 

45-59 

84  97 

19-44 

2. 

O.  8  853 

58-60 

84-77 

5-87 

Sb 
[9-75] 

0-65 


8  4-89  =  100 

=  100 

Cu  0-84.  Fe  059  =  10088 


Pyr.— Decrepllates  violently;  see  sylvanite  and  calaverlte. 

Obi.— Found  at  Nagy&g.  TrausyWania.  associated  with  qui  rtz  and  pyrite. 

RsC— >  Enr.,  and  Ratb.  1.  c.  and  Zs.  Kr..  2.  252. 1878.   '  Scbrauf.  lb..  2. 285.   Seealso  p.  1089. 

Calavebite  F.  a   Oenih,  Am.  J.  So.,  46,  814.  1868. 

Massive,  indistinctly  crystalline.  Brittle.  Fracture  uneven,  inclining  to  subconchoidaL 
H.  =  2*5.    G.  =  9*048.    Color  pale  bronze-yellow.     Streak  yellowisb  gray. 

Oomp.— Like  sylvanite  (Au.Ag)Te«  witb  Au :  Ag  =  6  :  1  or  7 :  1,  the  latter  (anal.  4)  requires 
Tellurium  57*4.  gold  89*5.  silver  81  =  100. 

AaaL— 1-4.  Gentb.  1.  2.  1.  c.  8,  Am.  Pbil.  Soc,  14,  229,  1874.  4,  lb.,  17,  117, 1877. 
IVom  2, 1*45  p.  c.  quartz  deducted,  from  4,  4-96  p.  c. 


1.  California 

2. 

8.  Boulder  Co.,  Col. 

4. 


•« 


G.  =  9  048 


Te 

55-89 

[5600] 

57-67 

67-82 


Au 

40-70 
40-92 
40-59 
88-75 


Ag 

852 
8-06 
2-24 
808 


10011 
100 
100-60 
9910 


Pyr.,  etc— B.B.  on  cbarcoal  fuses  witb  a  bluisb  green  flame,  yielding  globules  of  very 
yeUow  gold.     I>iaaolves  in  aqua  regia,  witb  separation  of  silver  cbloride. 

Occurs  witb  petzite  at  tbe  Stanislaus  mine.  Calaveras  county.  California.  Also  at  tbe  Red 
Cloud  mine,  Colorado,  witb  sylvanite  and  quartz;  and  at  tbe  Keystone  aud  Mountain  Lion 
mines. 

Calaverite  bas  tbe  same  general  formula  as  sylvanite  but  a  mucb  bigber  percentage  of  gold, 
and  mav  belong  witb  it;  or  if  anal.  2  of  krennerite  expresses  its  true  composition,  it  may  be  the 
dystalllzed  form  of  calaverite. 


106.  NAGTAGITB.  Aurum  Galena,  Ferro  et  particulis  volatilibus  mineralisatum.  SeopoU, 
Ann.  Hist.  Nat..  3.  107;  «.  Bctm,  Litbopb..  1,  68.  1772.  Nagiakererz  Wern.  Bergm.  J..  1789. 
Orgrislamellcux  «.  JR^m.  Cat.  dc  Raab,  1790.  Blftttererz  Karet,  Tub.,  56,  ls(K).  Foliated 
Tellurium;  Black  Tellurium.  Elasmose  Beud.,  Tr.,  2,  589.  1882.  Elasmosine //wr,  Min.,  I, 
185.  1841.    Nagyagitc  Haid  ,  Handb.,  566.  1845. 
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Orthorhombic.    Axes  df :  J  :  <J  =  0-28097  :  1  :  0-27607  Schrauf . 

100  A  110  =  15°  41f ',  001  A  101  =  44*^  29f ,  001  A  Oil  =  15°  26'. 

Forms* :  e  (120.  i-i)         e  (101.  1-i)  g  (051,  64)         r  (121,  24)         m  (181,  8-S) 

6  (OlO.i-i)        t(180,  t-S)         (f  (Oil,  14)  <(111.  1)  P(262,  H)         y  (141, 44) 

m  (110,  /)         o  (160,  *-6)        /  (081.  8-i)  8  (848,  H) 

ee'  =    88'  69J'  it     =  86'  58'  «'"   =  29*  25' 

<W  =    80'  52'  U"    =  or  10'  op"  =  52'  25' 

W   =  •74"  84'  W"  =  22'  17'  asx'"  =  61*    9' 

JT'  =    79"  16'  rr'    =  81'  24'  ^"'  =  76"  27' 

gg'  =  108"   9i'  rr'"  =  42"  59J' 

Crystals  tabular  |  b.     Faces  b  striated  |  a  and  c.      Also  granular  massive, 
particles  of  various  sizes;  generally  foliated. 

Cleavage:  i  perfect.    Thin  laminas  flexible.  H.=l-1*5.    G.=6'85-7'2.     Luster 
metallic^  splendent.    Streak  and  color  blackish  lead-gray.    Opaque. 

Comp. — A  sulpho-telluride  of  lead  and  gold;  recent  analyses  show  the  presence 
also  of  about  7  p.  c,  of  antimony.     Sipdcz  writes  Au,Pb,^b,Te^S  .. 

Anal.— 1.  P.  SchOnlein,  J.  pr.  Ch.,  60,  166.  1853.  2.8,  Folbert  [Vh.  Sieb.  Ver.  Her- 
manustadt,  8.  991  EeDDg.,  Ueb..  179,  1856.  4,  8.  J.  Eappel.  JB.  Cb.,  770,  1859.  5,  SipOcz,  Zs. 
Kr.,  11.  211.  1885.    6,  Hank6,  Zs.  Er.,  17,  514,  1890. 


mm"'= 

81- 

28* 

ee'" 

r= 

58- 

40' 

be 

^ 

♦60" 

40' 

M" 

= 

80' 

15' 

00" 

~^ 

118' 

89' 

Te 

S 

8b 

Pb 

Au 

Ag 

Cu 

1. 

80-52 

8-07 

— 

50-78 

911 

0-58 

0-99  =  100 

2.  G.  =  6-85 

1722 

9-76 

8-69 

60-83 

5-84 

^— 

—  8e  <r.  =  97-34 

8. 

18-04 

9-68 

8-86 

60-27 

5-98 

_ 

—  Se  tr.  =  97-88 

4. 

1511 

8-66 

6010 

12  75 

1-82 

—  8e  1-66  =  100 

5.  G.  =  7-46 

17-72 

10-76 

7-89 

56-81 

7-51 

— 

—  Pe  0  41  =  100-60 

6.  G.  =  7-847      {  17-87    1003    699    5716      741      —       —  Fe  0-32  =  9978 

Pyr.,  etc. — In  the  open  tube  gives,  near  the   assay,  a  grayish  sublimate  of   antimonate 

and  tellurate,  with  perhaps  some  sulphate  of  lead;  farther  up  the  tube  the  sub* 

limate  consists  of  antimony  trioxide,  which  volatilizes  when  treated  with  the 

flame,  and  tellurium  dioxide,  which  at  a  high  temperature  fuses  into  colorless 

drops.    B.B.  on  charcoal  forms  two  coatings:  one  white  and  volatile,  consisting 

of  a  mixture  of  antimonate,  tellurate,  and  sulphate  of  lead;  and  the  other  yellow, 

less  volatile,  of  lead  oxide  quite  near  the  assav.    If  the  mineral  is  treated  for 

some  time  in  O.F.  a  malleable  globule  of  gold  remains;  this  cupelled  with  a 

little  assay  lead  assumes  a  pure  gold  color.    Decomposed  by  aqua  re^ia. 

I  /  Obs. — At  Nagy&g  in  'Transylvania,  in  foliated  masses  and  crvstalline  plates, 

1]        ^^     accompanying  rhodonite,  sphalerite,  and  gold;  and  at  Offenbanya  associated 

^^JV^^^       with  antimonial  ores.    Reported  from  Colorado  with  other  tellurides. 

^^j^  Berthier  has  analyzea  another  ore,  very  similar  to  the  above  in  physical 

Schrauf.        characters,  consisting  of:   Tellurium  13'0,   sulphur  11*7,    lead  63*1,  gold  6-7. 

antimony  4*5,  copper  1*0  =  100.    It  is  called  Blatierine  (Blfttterin,  Blftttererz 

Oerm,)  by  Huot,  Min..  1.  189, 1841. 

Ref. — 1  Zs.  Kr.,  2,  239, 1878.  earlier  regarded  as  tetragonal,  to  which  it  closely  approximates; 
cf.  also  Fletcher,  Phil.  Mag..  9.  188.  1880. 

SiLBERPHTLLiNOLANZ  Breith.,  Schw.  J.,  1,  178,  1828.  Nobilite  ildrim.  Tabl.  Min.,  85. 1869. 
Occurs  in  gneiss  at  Deutsch-Pilsen,  Hungary,  appears  to  be  related  to  nagyagite.  Color  blackish 
gray.     Structure  foliated  massive.     One  perfect  cleavage.    H.  =  12.     G.  =  5-8-5  9. 

According  to  Plattner  (Probirkunst.  3d  £d..  421)  the  constituents  are:  antimony,  lead,  tel- 
lurium, gold,  silver,  and  sulphur— 4-9  p.  c.  of  gold,  0*8  of  silver— the  sulphur  probably  in  com- 
bination  with  the  antimony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the 
earlier  determinations  of  Uarkort  and  Breithaupt. 


Oxy  sulphides. 


107.  Kermesite  Sb,S,0  Monoclinic       d  :  (5  =  1  :  1-4791  p  =  77^  5V 

108,  VoltEite  Zn,S,0 

107.  KBRMBSITB.    R5d    Spitsglasmalm.    Antimonium    Sul.    et   Atb.   mineralisatiim. 
Minera  Ant.   colorata,  WaU.,  289,   1747  (fr.   Brftunsdorf).    Oronat.,   208,   1768.     Antinioniinu 
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plumosum  v.  Born,  Lithoph.,  1,  187,  1772.  Mine  d'autimoine  en  plumes,  lb.  mnuleuBe, 
=  Kermes  mineral  natif .  ikigt,  Min.,  2,  251.  177tf,  de  IMe,  Crist..  3,  5U,  60,  178a  Koth-Spies- 
glaserz  Wem,,  1789.  Botlispiessglanzerz  EmmerUng,  Min.,  1798;  Klapr.,  Beitr.,  3,  182,  1802 
iwith  anal.,  making  it  an  oxysulpbide).  Antimoine  oxyde  sulfure  H.,  Tabl.,  1809.  Red 
antimony.  Spiessglnnzblende  pt.  Hatum.  Handb.,  226,  1818.  Antimony  Blende  Jame&an,  Miu» 
3.  421,  1820.  Antimonblende  Leimh.,  Handb.,  157,  1821.  Eermes  Beud,,  Tr.,  2.  617,  1882. 
Kermesite  Chapman,  Min.,  61,  1843.  Pyrostibit  Qloek,,  Syn.,  16,  1847.  Pyrantimonite  Breith. 
Aotimonio  rosso  Ital,    Antimonio  rojo  Span. 

Monoclinic.     Axes  d  :  (5  =  1 :  1-4791;  /?  =  *77°  51'  =  001 A 100  Kenngott\ 

Forma:  a  (100.  t-t,  p),  e  (001,  0,  u),  »  (108,  l-t).  o  (lOl.  \-%). 
Angles:  «  =  28"  16  ,  cc*  =  64"  82',  a'o  =  *37"  87'. 

Usually  in  tafts  of  capillary  crystals^  prismatic  ||  orthodia^onal. 

Cleavage:  a  perfect.  Sectile;  thin  leaves  slightly  flexible.  H.  =  1-1*5. 
G.  =  4*5-4 '6.  Luster  adamantine,  inclining  to  metallic.  Color  cherry-red. 
Streak  brownish  red.     Feebly  translucent. 

Comp. — Antimony  oxysulphide,  Sb,S,0  or  2Sb,S,.Sb,0,  =  Antimony  tri- 
Bulphide  70'0,  antimony  trioxide  30*0  =  100;  or  antimony  75*0,  sulphur  20  0, 
oxygen  5*0  =  100.     Analyses,  Rose,  5th  Ed,,  p.  187. 

Pyr^  etc. — ^In  tbe  closed  tube  blackens,  fuses,  and  at  first  gives  a  white  sublimate  of  antimony 
trioxide;  with  strong  heat  gives  a  black  or  dark-red  sublimate.  In  the  open  tube  and  on  charcoal 
reacts  like  stibnite. 

Obi. — Results  from  tbe  alteration  of  stibnite.  Occurs  in  veins  in  quartz,  accompanying 
stibnite  and  valentinite  at  Malaczka  near  Posing  in  Hungary;  at  Braunsdorf  near  Freiberg  in 
Saxony;  at  Allemont  in  Dauphine;  at  New  Cumnock  in  Ayrshire,  Scotland. 

At  South  Ham,  Wolfe  Co.,  Quebec,  Canada;  in  cavities  in  native  antimony  and  stibnite  at 
the  Prince  William  mine,  York  Co.,  New  Brunswick. 

The  tinder  ore  {Zundererz)  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

Named  from  kermes,  a  name  given  (from  the  Persian  qurmueq,  crimson)  in  the  older  chemistry 
to  red  amorphous  antimony  trisuTphide,  often  mixed  with  antimony  trioxide. 

Re£^i  Min.  Unt,  1,  1,  1849,  Breslau;  cf.  Mobs,  Min.,  2,  598,  1824. 

108.  VOLTZTTB.  Voltzine  Fournet,  Ann.  Mines,  3,  519,  1838.  Leberblende  .BrMtA.,  J. 
pr.  Ch.,  15,  383,  1838,  B.  H.  Ztg.,  22,  36.     Voltzit  Rg.,  Handw.,  280,  1841. 

In  implanted  spherical  globules;  structure  thin  curved  lamellar. 

H.  =  4-4 '5.  G.  =  3'66-3'80.  Luster  vitreous  to  greasy;  or  pearly  on  a 
cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or  subtrans- 
lucent.    Optica.lly  uniaxial,  positive. 

Comp.— Zinc  oxysulphide,  Zn.S^O  or  4ZnS.ZnO  =  Zinc  sulphide  82-7,  zino 
oxide  17-3  =  100. 

AaaL— 1,  Foumet,  1.  c.    2,  Liudaker,  Yogi's  Min.  Joach.,  175. 


ZnS 

ZnO 

Fe,0, 

1.  Rosi^res          G.  =  3-66 

82-82 

15-34 

1-84  =  100 

2.  Joachimsthal 

82-75 

17-26 

—    =  100 

Pyr.,  etc — B.B.  like  sphalerite.    In  hydrochloric  acid  affords  fumes  of  hydrogen  sulphide. 

Oba. — Occurs  at  Rosidres,  near  Pont  Gibaud,  in  Puy  de  Ddme;  Elias  mine  near  Joachims^ 
thai,  with  galena,  sphalerite,  native  bismuth,  etc.;  near  Miirienberg  {the  leberblende);  Hoch- 
muth  near  Geyer;  at  Bemkastel  on  the  Mosel,  in  pseudomorphs  after  quartz;  Cornwall,  prob* 
ably  at  Redruth. 

Kamed  after  the  French  mining  engineer.  Voltz. 

Supposed  artificial  voltzite  from  the  Freiberg  smelting- works  has  been  shown  to  be  sphalerite. 

Appendix  to  Sulphides,  ete. 

Absbnotellttbitb.  Bannay  J.  Ch.  Soc.,  26,  969.  1873.  A  supposed  new  telluride. 
Stated  to  occur  in  small  brownish  scales  upon  arsenical  iron-pyrites.  Analysis:  Te  40*71,  As 
23  61. 8  85-81  =  100'13.    No  locality  given. 

BoLiviANmB.  Bolivian  Brn'tA.,  B.  H.  Ztg.,  26,  188,  1866.  Orthorhombic.  In  acicular 
rhombic  prisma,  tufts,  and  fine  columnar.  Resembles  stibnite.  H.  =  25.  G.  =  4  820-4*828. 
Cleavage:  brachydiagonal  distinct.  Luster  submetallic.  Color  lead-gray,  a  little  darker  than 
in  stibnite.  According  to  T.  Richter,  an  antimonial  silver  sulphide  containing  8*5  p.  c.  of 
silver.    From  Bolivia. 


108  BULPEIDBS.  8BLENIDE8,   TELLUBIDE8.  ETC. 

Eaxbite.  B,  J.  Kane,  Q.J.  Sd.,  28,  881,  1829;  Said.,  Handb.  559,  1845.  Arsenikmaogan. 
Described  as  a  maDganese  arsenide  (MnAs)  occurring  in  botryoidal,  granular  masses  attach^  to 
galena.  G.  =  5 '55.  Color  grayish  white,  tarnishing  black.  Luster  metallic.  Supposed  to  be 
from  Saxony.    Keeds  confirmation. 

Plakooin.  Breithaupi,  Pogg.,  63,  681,  1841.  Plattner,  lb.,  58,  288.  1848.  Placodine.  A 
supposed  nickel  arsenide  (NiAss)  in  monoclinic  tabular  crystals.  Stated  by  Breithaupt  to  occur 
at  MQseu,  near  Siegeu,  with  siderite  and  gersdorfflte,  but  probably  only  a  furnace  product.  Cf. 
Schnabel.  Pogg.,  84,  585,  1851;  Hose,  Kr.-Ch.  Min.,  47.  1852.    Dana,  Min.,  8d  Ed.,  475,  1850. 

Plumbomanganite.  Hannay,  Min.  Mag.,  1, 151,  1877.  Massive,  crystalline.  Q.  =  401. 
Color  dark  steel-gray,  with  a  bronze  tinge  when  exposed  to  the  air  for  some  time.  Analysis: 
Mn  4900,  Pb  30'68,  S  20-73  =  10041.    Of  unknown  source. 

Plumbostannite.    a.  Baimondi,  Mineraux  du  Perou,  p.  187,  1878. 

Amorphous;  structure  granular.  H.  =  2.  Feel  ffreasy,  like  graphite.  Slightly  ductile. 
Luster  feebly  metallic.    Color  gray.    Analysis  (deducting  S^'8  p.  c.  quartz): 

G.  =  4-5  S  2514        Sb.16-98        Sn  16-80        Pb  30-66        Fe  WIS        Zu  0*74  =  100 

6.B.  gives  on  charcoal  antimonlal  fumes  and  a  lead  coating:  yields  metallic  tin.  Dissolves 
completely  in  hydrochloric  acid  to  which  a  little  nitric  acid  has  been  added.  With  concentrated 
nitric  acid  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  lead  sulphate. 

From  the  district  of  Moho,  province  of  Huancan6,  Peru;  occurs  with  cassiterite  and 
sphalerite. 

Sulphide  of  Copper  and  Silver.  A  massive  mineral  from  the  Gagnon  mine,  near 
Butte.  Montana,  resembling  bomite  has  been  described  by  R.  Pearce.  H.  =  3"5-4.  G.  =  4-95. 
Analysis:  S  20-51,  Cu  41-10,  Ag24-66.  Zn  980,  Fe  2  09,  insol.  102  =  9918.  This  conforms  to 
8Cu,8.AgiS.2ZnS.  Col.  Sc.  Soc.,  2,  70,  1887.  Hillebrand  obtained  for  the  same  mineral: 
8  20-88,  Cu  40-24,  Ag  21  80,  Zn  12-83.  Fe  198,  Pb  146  =  9919.  G.  =  5407.  Ibid..  3.  46, 
1888.    It  is  not  certain  tliat  the  mineral  was  homogeneous.     Cf.  jalpaite,  p.  47;  castillite.  p.  78. 

Another  ore  from  Idaho  Springs,  Col.,  is  regarded  by  Pearce  as  a  mixture  of  bornite  and 
stromeyerite  (ibid.,  p.  188);  it  gave:  S  1940,  Cu  42  49,  Ag  26-31.  Fe  6-22,  Pb.  insol.  wrwfei. 
=  94-42. 

Valleriite.  Blomstrand,  Ofv.  Ak.  Stockh. ,  27, 19, 1870.  A  massive  metallic  mineral  resem- 
bling pyrrhotite  in  color;  very  soft.  Contains  sulphur,  copper,  iron,  alumina,  magnesia,  and 
water.  Of  doubtful  purity.  Found  sparingly  at  the  Aurora  mine,  Nva-Koppnrberg,  Sweden. 
Named  for  the  Swedish  mineralogist  Vallenus.    For  analyses  see  5th  Ed.,  App.  II.,  p.  58.  1875. 

YouNGiTE.  Hannay,  Min.  Mag.,  1,  152, 1877;  2,  88,  1878.  A  metallic  mineral  of  doubtful 
homogeneity,  containing  sulphur,  lead,  zinc,  iron,  and  manganese.  One  specimen  analyzed  was 
of  unknown  source,  another  from  Ballarat,  Australia.  For  analyses,  etc.,  see  5th  £d.,  App.  III.» 
p.  188, 1882. 
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I.  SulpharseniteB,  Sulphantimonites,  Sulphobismuthites. 
n.  Sulpharsenates,  etc. 

The  species  here  included  are  chiefly  salts  of  the  sulpho-acids  of  trivalent 

arsenic,  antimony  and  bismuth.     The  most  important  acids  are  the  ortho-acids, 

H.AsS,,  etc.,  and  the  meta-acids,  H,As8,,  etc. ;  but  H^As.S^,  etc.,  and  a  series  of 

otners  are  included.     A  smaller  section  includes  the  sulpharsenates,  etc.,  chiefly 

normal  salts  of  the  acid  H.AsS^,  analogous  to  H.AsO^.     The  metals  present  as  bases 

are  chiefly  copper,  silver,  lead;  also,  iron,  zinc,  mercury,  rarely  others  (as  Ni,Co) 

in  small  amount.     In  view  of  the  hypothetical  character  of  many  of  the  acids  whose 

8&Us  are  here  represented,  there  is  a  certain  advantage,  for  the  sake  of  comparison, 

in  writing  the  composition  after  the  dualistic  method,  RS.  As.S^  2RS.  As,S„  etc. 


I.  Sulphanenites,  Sulphantimonites,  etc. 

A  Acidic  Division,  ES  :  (As,Sb,Bi),S,  =  1  :  2,  2  :  3,  3  : 4,  4  :  5. 

B.  leta-  Division.  RS  :  (As,Sb,Bi),S,  =  1:1. 

General  formula:  EAs,S„  KSb,S„  RBi,S,. 

C.  Intermediate  Division.  RS  :  (As,Sb,Bi),S.  =  5:4,    3:2,   2  : 1,   5  :  2, 

D.  Ortho-  Division.  RS  :  (As,Sb,Bi),S.  =  3:1. 

General  formula:  R,As,S.,  R,Sb,S.,  etc.     Also  R.AsS.,  R.SbS,. 

t  Basic  Division.  RS  :  (As,Sb,Bi),8.  =  4  : 1,   5  : 1,   6  :  1,  9  :  1,  12: 1, 


A.   Acidic  Division. 

109.  livingstonite  HgS.2Sb,S, 

110.  Guejarite  Cu,S.2Sb,S.  Orthorhombic  tf  :  J  :  (J  =  0-8221  :  1  :  0-7841 

111.  Chiviatite  2PbS.3Bi,S. 

112.  Cnprobimutite  3Gu,S.4Bi,S, 
US.  Rezbanyite  4PbS.5Bi,S. 

109.  UVIN08T0HXTE.    Mariano  Bareena,  Naturaleza,  3,  85.  172,  1874.    Am.  J.  So.,  8, 
145, 1874;  9.  64.  1875. 

In  groups  of  slender  prismatic  crystals;  also  columnar  massive,  resembling 
Btibnite. 

H.  =  2.  G.  =  4-81.  Luster  metallic.  Color  bright  lead-gr^y.  Streak  red. 
Opaque. 

Comp.— HgSb.S,  or  HgS.2Sb,S,  =  Sulphur  22*1,  antimony  53-1,  mercury 
24-8  =  100. 

.^  AntL— 1.  Barceoa,  1.  c.    2,  Id.,  Naturaleza,  4,  268,  1879.    8,  Venable,  Chem.  News,  40, 
1%.  1879.    4,  Page,  ib.,  42,  195,  1880. 

S  Sb  Eg 

1.  Hiiitzuco  2908        58*12        1400        Fe  8*50  =  99*70 

2.  "  22-97       58*12       2000       gangue  and  loss  8*91  =  100 
8.         ••                        I  28  73        58*75        22  52        =  100 

4.  Guadalcazar  24*50       5221        22*61        Fe  0*68  =  100 

109 
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The  results  under  (8)  and  (4)  bnve  been  obtained  by  recalculation,  after  deducting  impurities 
(chiefly  gypsum,  free  sulpliur,  insol.  residue),  viz.  in  (8),  18  to  16  p.  c,  in  (4),  87*6  p.  c. 
Oroth  sugiresis  ihnt  the  formula  miiy  more  properly  be  written  HgsS.4Sbi8s  =  bulphur21*9, 
iinlimony  570,  mercury  211  =  100. 

Pyr.,  etc.— B.B.  very  fusible,  givine  off  white  antimonial  fumes  freely.  Yield's  me- 
tallic mercury  in  the  open  tube,  or  in  the  closed  tube  with  soda.  Not  sensibly  attacked  by  cold 
nitric  acid,  but  dissolved  by  warm  acid,  with  the  separation  of  antimony  trioxide. 

Obs.— Occurs  at  Huitzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  calcite  and  grpsam 
with  sulphur,  cinnabar,  stibnite,  and  valentinite.  Also  at  Quadalcazar,  in  San  Luis  Fot(^,  with 
gypsum,  sulphur,  etc. 

Named  after  David  Livingstone  (1818-1878),  the  African  explorer  and  missionary. 

Alt. — Page  (1.  c.)  gives  an  analvsis  of  an  ill-deflned  alteration  product  of  livinptonite. 

Artif. — ^Baker,  by  fusing  toother  HgS  and  SbtSt  in  an  atmosphere  of  C0«  has  obtained  a 
crystalline  mass  resembling  livingstonite  and  yielding  on  analysis:  S  24*88,  8b  58'20,  Hg  22'71 
e=  100*74.    Chem.  News,  42,  196,  1880. 

110.  OUXUARITE.    Cumenge,  Bull.  Soc.  Mln.,  2,  201,  1879. 

Orthorhombic.    Axes  d:i:d  =  0-8221  :  1  :  0-7841  FriedeP. 

100  A  110  =  39°  25i',  001  A  101  =  43**  39',  001  A  Oil  =  38**  6'. 

Forms t  b  (010.  i-l),  c  (001,  0);  h  (210.  i-2).  k  (820,  ».|)«?.  m(110,  /),  /(280,  ^i)«?;  «l(013,  J-l). 
0  (Oil,  14).    Also  doubtful  410,  810,  032.  and  two  pyramids  x,  e,  with  te  =  56''  24\  te  =  89**  58'. 

Angles :  hh'"  =  44°  41',  bh  =  *Qr  891',  **'"  =  57"  27',  mm"'  =  78'  51'.  W  =  78"  6'; 
def  =  29°  18'.  ee'  =  76'  12'.  be  =  ♦51"  54'. 

In  prismatic  crystals,  flattened  ||  b. 

Cleavage :  i  nearly  perfect.     Brittle.     H.  =  3'5.     G.  =  5*03.     Luster  metallic. 
Color  steel-gray,  with  a  tinge  of  blue.     Streak  black.     Opaque. 

Comp.— Cu,Sb,S,   or  Uu,S.2Sb,8,  =  Sulphur  27*0,    antimony  57 '8,    copper 
15-2  =  100. 

AnaL— Cumenge,  1.  c. 

6  250    8b  58-5    Cu  15  5    Fe  05    Pb  tr,  =  99*5 
Tyr. — ^B.B.  on  charcoal  gives  off  antimonial  fumes,  and  yields  metallic  copper  when  treated 
with  soda. 

Obs.— Occurs  with  siderite  at  the  copper  mines  at  the  foot  of  Muley-Hacen,  in  the  district  of 
Guelar,  Sierra  Nevada.  Andalusia. 

Ref.— 1  Bull.  Soc.  Min.,  2,  208,  1879.  *  Given  as  (780)  and  (870)  which  correspond  with  the 
angles  less  well  than  these,  which,  however,  are  only  approximate. 

111.  OHIVIATITB.    Chiviatit  Rammeltberg,  Pogg.,  88,  820.  1858. 
Foliated  massive ;  resembling  bismuthinite. 

Cleavage  in  three  directions  in  one  zone,  one  making  an  angle  with  the  second 
of  27",  and  with  the  third  of  47°,  Mir.     G.  =  6-920.     Luster  metallic.     Color 

lead-gray. 

Comp.— Pb  Bi.S„  or  2PbS.3Bi,S.= Sulphur  17-5,  bismuth  61-9,  lead  20-6=100. 

Part  of  the  lead  is  replaced  by  copper. 

AnaL — Rammelsberg,  1.  c. 

S  Bi  Pb         Cu  Fe         Ag         insol. 

1800       60-95       16-78       2-42       102         «r.  059  =  99*71 

Pyr. — Same  as  for  aikinite,  Rg. 

Obs.— From  Chiviato.  in  Peru,  with  pjrrite  and  barite. 

112.  OUPROBISMUTITU.  Sulphobismuthite  of  copper  and  silver  HiUebrand,  Am.  J. 
8c.,  27,  855,  1884.     Kupfersulfobismutit  J5/e*fna.     Cuprobismutite  2>ana. 

In  groups  of  slender  prismatic   crystals,  deeply  striated  longitudinally  and 
resembling  bismuthinite;  also  compact. 

G.  =  6 -31-6 -68.     Luster  metallic.     Color  dark  bluish  black.     Streak  black. 

Opaque. 

Comp.— Probably  Cu.Bi.S,.  or  3Cu,S.4Bi,S,  =  Sulphur  19-1,   bismuth  65-9, 
copper  15-0  =  100.    The  copper  is  sometimes  in  part  replaced  by  silver. 
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HUlebmnd,  1.  c. 


8  Bi         €a         A^        Fb         Fe        Zn 

1.  IfiaBoariUlne  19'M»       «0'80       15*96       0*89        —        218       010  =  99-83 

%.  ••  18-88^       68-42       1265       4*09         —        069       007  =  99*65 

a  UlflsouriMinti?  17iK)        e2'51         6*68       9:89      8-74       010       0*07  =  99  89 

•  Oalculated. 

From  (1)  4*48  p.  c.  gangue  have  been  deducted;  from.  (2)  69*76  p.  c;  from  (8)  47*67  p.  c 
There  remain  in  (1)  6*97  chaicopyrite;  in  (2)  1*91  p.  c;  in  (8)  0*88  p.  c;  al^  a  little  sphalerite. 
Deducting  these  the  ratio  of  Rt :  Bi :  S  corresponds  to  8 :  8 :  15. 

X*yr.,  etc— In  the  closed  tube  a  sublimate  of  sulphur;  a  bismuth  coating  on  -charcoal; 
80lQl>1e  in  acids. 

OlM. — Occurs  in  a  quartz  gangue  associated  with  chaicopyrite  and  wolframite  at  the 
Kiasouri  mine.  Hall's  Valley,  Park  Co.,  Colorado;  the  ore  is  auriferous,  sometimes  highly  so. 

I>ooKACSKAiTB  FOldt.  KOzl.,  14,  664,  1884.  Briefly  mentioned-  by'Krenn^r  as  a 
*' Wismuthkupfererz  *'  with  the  following  characters: 

Cleayage  in  one  direction;  color  gray,  tanking  on  .exposure  to  the  air.  Analysis  l>y 
Uaderspach: 

S  15*75  Bi  71-79  Cu  12*28  =  99*82 

Occurs  at  Dogn£cska,  Hungary,  with  gold,  pyrite,-  chaloocite,  and  bismuth  ocher. 

113.  RXSZBANTITB  A.  Frensel,  Min.  Mitth.,  6, 175, 1888. 
Massive;  fine  granular  to  compact. 

Cleavage  indistinct.    H.  =  2*5-3.    G.  =  6*09-6*38.    Luster  metallic.    Color 
light  lead-gr^«  becoming  darker.     Streak  black.    Opaque. 
.     Camp.— Pb,Bi„S„  or  4PbS.5Bi,S,=Sulpiur  17-3,  bismuth  59-1,  lead  23-6=100, 
AnaL— 1-8.  Frenzel,  1.  c. 


S 

Bi 

Pb 

Ag 

Cu 

Zn 

1. 

17*85 

59*08 

19-80 

1*89 

1*71 

tr,    =  100-88 

2. 

16-61 

62*57 

1510 

1*89 

8*71 

012  =  100 

8. 

16-89 

62*88 

18-88 

2*46 

8*77 

0*12  =  100 

The  above.results  obtained  after  the  deduction  of  chaicopyrite:  in  (1)  4*64  p.  c,  in  (2)  8*68. 
In  (3)  6-58;  also  calcite  in  (1)  500  p.  c.  in  (2)  r4-72],  in  (8)  [4 '081. 

0bs.--Occur8  at  Rezbanya,  Hungary,  intimately  mixed  with  chaicopyrite  and  calcite;  also 
embedded  in  quartz.  Named  from  the  locality.  The  same  name  was  given  by  Hermann  to  a 
lesd-gray  bismuth  ore  from  Rezbanya,  which  Was  probably  an  impure  c<»alite,  ct,  p.  121. 

Pyr>— Like  galenobismutite. 

B.  Heta-  Division.   BAs^S^  BSb,S,,  RBi,S,. 
Zlnkenite  Group.     £S.(As9Sb9Bi),S,.    Orthorhombic. 

d:h:d 

114.  Zinkenite  PbS.Sb,3.  0-5575  :  1 :  0*6353 

115.  Sartorite  PbS.Ag,S,  0*5389  : 1  :  0*6188 

116.  Emplcctite  Cu,S.Bi,S,  0-5430 :  1  :  0*6256 

117.  Chalcostibite  Cu,S.Sb,S,  1:0-6065 
lia    Galenobismutite         PbS.Bi,S. 

119.    Berthierite  FeS.Sb.S. 


120.    Katfldite  Ag,S.6]\S, 

Plenargyrite 

It  is  uncei*tain   whether  matildite  and  plenargyrite  are  the  aaiQe  species, 
iBomorphonB  with  miargyrite;  or  whether^  as  seems  probable,  the  compound  AgBiS, 
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is  dimorphous^  matfldite  belonging  to  the  zinkenite  gronp^  and  plenargyrite 
miargynte. 

ISl.    Miargynte         Ag;3.Sb.S,        Monoclinic       2-9945  : 1 : 2-9095        81''  23^ 


Zinkenite  Group* 


114.  ZINEBMXTB.    Zlnkenit  O,  Bm,  Fogg.,  7,  91. 1826.    BleianUmonglanz  Oroth,  Tab. 
Veb.,  35, 1882.    Zlnckenit 

Orthorhombic.     Axes  d:l:d  =  0-5676  : 1  :  0-6353  Rose'. 

100  A  110  =  29°  81',  001  A  101  =  48°  44',  001  A  Oil  =  32°  25i'. 

FomiB:  €  a02.  f  I).    *  (061.  6-1).    Angles:  €€'  =  •69"  21',  kkf  =  •150'  86'. 

Crystals  seldom  distinct;  sometimes  in  nearly  hexagonal  forms  through 
twinning.     Lateral  faces  londtudinally  striated.    Also  columnar,  fibrous,  massiYe. 

Cleavage  not  distinct  Fracture  slightly  uneven.  H.=3-3-5.  G.=5-30-5-35. 
Luster  metallic.     Color  and  streak  steel-gray.    Opaque. 

Comp.— PbSb,S,  or  PbS.Sb,S,  =  Sulphur  22-3,  antimony  41-8,  lead  35-9  =  100. 
Arsenic  sometimes  replaces  part  of  the  antimony. 

AnaL—l,  H.  Rose,  Fogg..  8.  09,  1826.    2,  Kerl.  B.  H.  Ztg.,  12,  20.  1858.    8,  HUger.  Lleb. 
Ann.,  186,  205,  1877.    4,  W.  F.  Hillebrand,  Proc.  Col.  doc.,  1,  121.  1884. 

B        Sb       Pb 

1.  WolfslMTg  22-68    44-89    81 -84  Cu  0*42  =  90*28 

2.  "  21-22    48-08    8084  Ag 012,  Fe  1-45  =  9761 

8..  Elnzigthal  28-04    4618    80-80  =  10002  [rs  08*71 

4.  Red  lit.,  Ck>l.    G.  =  5-21       22-50    8500    8277  A85'64.  Cu  1-20,  AgO-28. gangue, etc.,  187 

Fyr.y  •to.— Decrepitates  and  fuses  very  eaBily;  In  the  closed  tube  gives  a  faint  sublimate  of 
sulphur,  and  antimony  trisulphide.  In  the  open  tube  sulphurous  fumes  and  a  white  sublimate 
of  antimony  trioxide;  Uie  arsenical  variety  gives  also  arsenical  fumes.  On  charcoal  is  almost 
entirely  volatilized,  jHhdng  a  coating  whidh  on  the  outer  edge  is  white,  and  near  the  assay  du-k 
yellow;  with  soda  in  R.F.  yields  globules  of  lead. 

Soluble  in  hot  hydrochloric  acid  with  evolution  of  hydrogen  sulphide  and  separation  of 
lead  chloride  on  cooling. 

Oba — Occurs  in  the  antimony  mine  Of  Wolfsberg  In  the  Harz;  the  groups  of  columnar 
crystals  occur  on  a  massive  variety  in  quartz;  the  crystals  sometimes  over  half  an  inch  long  and 
two  or  three  lines  broad,  frequently  extremely  thin  and  forming  fibrous  masses.  From  tlie 
Ludwig  mine,  Adlerbach  near  Hausach.  Kinzigthal,  Baden,  rpntgibaud,  Puy  de  Ddme, 
France.  In  the  U.  8.,  at  the  antimony  mines  of  Sevier  County,  Ai-kimsas ;  in  Colorado  at  the 
BrobdignaK  mine.  Red  mountain,  San  Juan  Co. 

Named  after  J.  K.  L.  Zinkeu  (1708*1862),  director  of  the  Anhalt  mines  (also  written  Zincken) 
-M.  c     Kenng.,  Ber.  Ak.  Wien,  9, 1852. 


115.  SARTORXTXI.  SkleroUas  +  Arsenomelan  WaUer^ausm,  Pogg«,i'94 115. 1855.  lOO, 
587.  1857.  Skleroklas  Bath,  ib.,  122,  880.  1864.  Binnit  0.  Bmi9$ers,  Fogg.,  94,  885.  1855.  ^7, 
120.  1856.  Dufrenoydte,  pt,  Dtffr.,  Tr..  pi.  285,  f.  66;  Dx.,  Ann.  Mines.  8,  880.1856.  Arseno- 
melan P$Ur9sn,  Offenb.  Yer.,  7,  18,  18^.  Sartorite  Dana,  Min.,  87, 1868.  Bleiarsenglans 
Qrolh  Tab.  Ueb.,  22,  1882. 

Ofthorhombic.    Axes  dil:6^  0-5389  : 1  :  0-6188  Rath'. 

100  A  110  =  28^  19 J',  001  A  101  ^^iS"  b^\  001  A  Oil  =  ♦31^  46' 

Formi*  i  ^  .-^  ...  €  (102,  4^?       « (101, 14>       to  aO'Ol,  10.«)        d  (021,  M) 

a(100,<.D        SVlfiui  «(509,fi)         ^(504,H)  fm\\,ti  A(041.4.«) 

«  <W1.  0)       ^  <«  g. Jf;  J:5       .  (606.  l-i)        *  (501.  U)J       \  jW8;  [■§  ^  »"•  « 

aa'  =  16*  20'  aT    =   87*  28i'  ««»'  =  170'  8'  hh*   ^  186'  0' 

€€'  =  60'  48'  Sa'  =  110'  16'  £!     f    Sal  5?'  ^.,   =  iS*  W 

uu'  =65-4'  wr*  =  124*  49'  g!      -    ^|.  Jj^,  JJ..  "  ^^.  f^ 

^   =78*4y  «'=160M4'  ^     =102-7'  fo'    =  •44*  10 
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Crystals  slender,  elongated  |  axis  l\  also  striated  or  channeled  in  this  direction. 

CTleavage:  c  distinct.     Fracture  conchoidal.    Very,  brittle.    H.  ^3.    G.  = 

5*39$.     Luster  metallic.     Color  dark  lead-gi*ay.     Streak  reddish  brown.    Opaque. 

Goinii.— PbAs,S,  Or  PbS.As,S,  =  Sulphur  26-4,  arsenic  31-0,  lead  42-9  =  100. 

Ajnal^— Uhrlanb,  Pogg.,  M,  134, 1855.    Other  analyses,  5th  ^.,  p.  87. 

8  As  Pb  A^  Fe 

26-91  28*66  44-66  042  0-4«;  =  99*90 

The  excess  of  lead  is  probably  due  to  admixed  dufrenoyBite. 

Pyr.,  •to.— Nearly  the  same  as  for  dufrenoyvite,  but  dmering  in  strong  decrepltatioiL 

OIm.— From  the  Binnenthal  with  dufronoysite  and  binnite. 

llamed  after  Sartorius^v.  Waltershausen  (1809-1876)  who  first  announced  the  species; 
ffleroetoM  is  from  crK^LTffioi,  hard,  violerU,  and  KXcteir,  to  break,i  in  allusion  to  its  britltio 
ebiiacter. 

Re£ — ^  Pogg.,  122,  880, 1864;  see  earlier  (1.  c.)  Heusser,  Dx.  and  Mgc.,  but  note  Rath's 
criticism  of  Dx.  0*  c.  p.  892  ei  a/.)»  who^  determinations  were  made  in  part  on  crystals  of 
JordaDite.  *  Cf .  Rath,  1.  c. ;  the  symbols  of  some  of  the  macrodomes  need  confirmation;  the 
fflessarements  of  earlier  observers  (see  above)  add  other  planes  in  the  two  series  of  domes,  but 
mostly  of  doubtful  position. 

116.  BMPLBOTITB.  Wismuth-Eupfererz  (fr.  Tiannenbaum)  Selb,  Tasch.  Min.,  11.  441, 
m,  1817.  Kupferwismuthglanz  R  Bchneidtr,  Pogg.,  90, 166,  1868.  Emplektit  l^nng.,  Ueb., 
225, 1858.    Tannenite  Dana,  Hin.,  78, 1854.    Hemlchalcit  KU,,  Gtesch.  Min..  600, 1864. 

Orthorhombia    Axes:  dil:6^  0*5430  : 1 :  0*6256  Weisbach'. 
100  A  110  =  28^  30J',  001  A  101  =  49*^  2^',  001  A  Oil  =  32*^  1|'. 

Forais:  ^(OlO.^i)       ii(609,  ff)       f(506,  fi)       ir(501, 54)       ifc(061,6-{) 

o  aOO,  ^i)       « (001,  0)        g  (507,  f  i)       y  (508,  fi)       d  (021,  2.1) 

Angles:  uu'  =  65*  16',  jw'  =  79*  2^.  mT  =  87^  40^,  fy'  s  124*  59',  »'  =  160'  18'.  da  bflW 
14',  Wr  =  150*  lO*.  m  =  ^48^50',  kc  =  •75'  5' 

In  thin  striated  prisms,  elongated  |  h 

Cleavage:  c  perfect;  b  less  so;  also  z  (P)  distinct  Fracture  conchoidal  to  qh- 
eren.  Brittle.  M.  =  2.  G.  =  6*3-6-5.  Luster  metallia  Color  grayish  to  tin« 
vhite.    Opaque. 

Omp.— CnBiS,or  Cu^.Bi,8,  =  Sulphur  19*1,  bismuth  62*0,  copper  18*9  =  100. 

Aaal^l.  Schneider,  Pogg.,  90. 166, 186a  2,  Peterseri;  Jb.  Hin.,  847, 1969.  8,  Daw,  Olu 
Hews,  40,  286,  ;1879.    4,  Lpolka.  FDldt.  KOd.,  14^  564, 1884. 

S'       Bi       Cu 

1.  Tsonenbaum  }  18*88  62*16  18*72  =r  99*71 

t  Fkeadenstadt  19*06  5909  20*82 Fe 0*40  =r  98*87 

8.  Aamdal  19*20  57*72  17  28  Ag  2*91,  Pb  Ir.,  8iO,  1*80  =  96*86 

4.  Resbsnya       G.  =  6*621  18*61  68*20  16*84  Te  016.  in>  1*14,  Ag  0*20,  Fe  Oil  s  100*96 

Pyr.,  etc^In  the  open' tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses  easiljpv  with 
frothing  and  spirting;  treated  with  soda  coats  the  coal  dark  yellow  from  bismuth  oxide,  and  gives 
a  globme  of  copper.    Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs.— Occurs  embedded  in  quartz  atithe  mines  of  Tannenbaum.  near  Schwarzenberg,  also 
near  PObla,  and  on  the  Schreckenberg  at  Annaberg,  Saxony.  At  Christophsau  near  Freuden- 
itadt,  WUrtemberg;  Rezbanya,  Hungary.  At  the  Aaqidal  copper  mines,  Telemarken,  Norway. 
From  Cerro  Blanco  in  Copiapo,  Cbili. 

Named  from  6/i«A6/cro(,  enttnmd,  iniertoaven,  in  allusion  to  its  intimate  association  with 
qniartz. 

Aiti£— Obtained  by  Schneider,  J.  pr.  Ch.,  40,  664, 1889. 

B«£->  Pogg..  128.  485,  1866;  see  also  Dbr.,  ib.,  93, 241, 1854. 

117.  0BAX.008TXBXTB.  Kupferantimonglanz  Zinkm;  Pogg.,  36,  857, 1885.  Sulphuret 
of  Copper  and  Antimony;  Antimonial  Copper.  Roeite  Htwt,  Min.,  1, 197,  1841.  ChalkostiMt 
OMk,  Syn.«  02, 1847.    Wolfsbf rgite  mcol,  Min.,  484. 1849. 

Orthorhombic.    Axes:  b:i  =  I:  0*6065  Rose . 
ronns:  ^(010,  t-l),  €  (001.  0),  4.(021,  M),  A  (041,  4.1).    Angles:  de  -  •50*'  80',  dd'  =  101% 

Kir « izy  12. 

Id  small  aggregated  prisms,  eloDgated*]  i ;  also  fine  granular,  massive^ 


114  BULPSAB8BNITB8,  8ULPEANTIM0NITE3.  ETC. 

Oleavage:  c  oerfeot:  a  less  so.    Fracture  snbconchoidal.    Brittle.     H.  =  3-4. 

0.  =  4*79^-5*0.    liOAter  metallic.   Oolor  between  lead-gray  and  iron-gray.    Opaque. 

Comp.— CuSbS,  or  Cu,S.Sb,S,  =  Sulphur  25-9,  antimony  48*5,  copper  25-6 
B  100. 

iUaL— 1.  H;  Rose.  Pdgg.,  36,  861, 1885.    2,  T.  Richter,  B.  H.  Ztg.,  16,  ^20, 1867. 

8  8b  Cu  Fe         Pb 

1.  Wolfsberg  26*84       46*81       24*46       1-80       0*66  =  09*66 

2.  Ouadiz       G.  =  6016  26*20       48*80       25*86       1*28         —   ss  100*18 

The  iron  is  supoosed  to  exist  as  pyrite,  and  the  lead  as  Jamesonite. 

Pvr-i  «to.— In  tne  closed  tube  decrepitates  at  first,  and'  then  fuses,  eiving  a  faint  sublimate 
of  antimony  trisulphide,  which  on  cooling  is  dark  red;  in  the  open  tube  g^es  sulphurous  and 
mntimonial  fumes,  the  latter  forming  a  White  sublimate.  3.6.  on  charcoal  fuses  to  a  globule, 
emitting  antimonial  fames,  coating  the  coal  white;  the  globule  treated  with  borax  reacts  for. 
iron;  with  soda  gives  a  globule  of  metallic  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimony  trioxide. 

Oba.— From  Wolfsberg  in  the  Harz,  in  nests  embedded  in  quartz;  and  at  Guadiz,  Bpain.  It 
Is  usually  covered  with  a  coating  of  pyrite.  Glocker's  iuune  antedates  Nicol's.  EotUe  has  an 
earlier  use. 

Bat— 1  Fogg.,  36,  860, 1885.    8ee  also  p.  1080. 

118.  OALENOBISMUnTB.  K  ^fdgren,  GV  FOr.  FOrh.,  4, 100, 1878.  Alaskaite  Koen^, 
Am.  Phil.  Soc.  472. 1881.  BleiwismuthglanZ  Qr^th,  Tab.  Ueb.,  25, 1882  Beleubleiwismuth* 
glanz  Id.,  Tab.  Ueb.,  28,  1880. 

Giy&tallhie^  columnar  with  indistinct  faces;  also  massive,  foliated  or  radiated 
to  compact. 

H.  =  3-1  6.  =  6-88;  7-145  Falun.  Luster  metallic  Color  dark  to  light 
lead-gray  to  tin-wbtte;     Streak  grayish  black.    Opaque. 

mp.,  Tar....-PbBi,S,  or  PbS.Bi,S,  =  Snlphur  17-1,  bismuth  56-4,  lead  27-5  =s 
100.  ^The  lead  is  sometimes  replaced  in  part  by  silver  and  copper,  and  the 
snlphnr  by  selenium. 

Var«— 1.  Or A'nary.^ Analyses  1,  2.  H.  Sjogren,  L  e. 

2.  Argentifefau$—Aia$kaite.  ^nalvses  8,  4,  Eoenig,  1.  c.;~in  8.  2*8  p.  c.  chalcopyrite  and 
16  Bw  c.  barite  kiave  been  deducted;  in  i,  4*7  p.  c.  chalcopyrite  and  2*8  p.  c.  barite.-  G.  =  6*878. 
6.  Id..  ib.y22,  211,  1885. 

8.  8eien^erau8.—A,  variety  from  Falun,  Sweden,  more  or  less  impure,  see  Atterberg. 
G.  FOr.  FOrL.,  2.  76,  1874,  who  gives  an  analysis  of  a  mineral  (with  Se  =  1  *16  p.  c.) 
tegardcd  as  a  mixture  of  native  bismuth  and  a  sulphobismuthite  of  leiad;  also  NordstrOm,.  ib.  4, 
m,  1870,  with  Se  =  4*70-511  p.  c  Anal.  6,  Genth,  Am.  Phil.  Soc.  23, 84, 1885.  H.  =  2.  Gk>lor 
dark  lead-gray.    Cleavage  in  one  direction,  eminent.    7.  Weibull,  G.  FOr.  FOrh.,  7,  657. 188& 

8        Be        Bi        Pb     Ag     Cu      Zo 

1.  Kordmark  0.  s  6*88         17-86      —      54-60    27*66     —      -i^      —   a  00*60 
8.         "  16.78      —      5418    2718     —      ~       —   cs0800 

S.  Akukaif^    G.  s  6*878    |  17*68      —      66*07    11*70    8*74    8*46    0  70  Sb  0*62  s  100 

4.  "  I  17*62      <*-      65*81    10*02    8*26    4*07    0*22  =  100 

5.  "*         G.  =  6*782       17*08      —      58*80    1202    7*80    6*11    0*84  Fe  0*84,   insol.  1*80 

6.  Falun         G.  =  7*145    |    0*75    12*48    40*88    27  88    0*88     —      —   =100*27     [=  00*28 

7.  "  G.  =  6  07  0'82.   18*61    40*78    24*62     ^     0*77     —  Fe  0*61  s^  lN^-16 

FyK.— B.B.  fuses  ea^y  on  charcoal,  giving  bismuth  and  lead  coatinn.  The  aigentifeRma 
"variety  yields  silver,  and  the  selenif erous  the  odor  of  selenium.  DissoTves  With  cufflculty  In 
liydrochloric  acid,  readily  in  strong  nitric  add. 

Obs. — Occurs  with  bismutite  at  the  Ko  mine>.'Nordmark  in  Wermland,  Sweden,  where  It 
■ometimes  carries  gold.  Also  intimately  mixed  with  quartz,  barite.  chalcopyrite,.  and  tetnu 
liedrite,  at  the  Alaska  mine,  FOughkeepsie  Gulch,  Colorado  (aiatkaite).  The  selenif  eroua  variety 
Is  from  Falun.  Sweden;  4t  oocuxs  with  native -bismuth. 


119.  BBHTHmRITB.    Haidtngerite  Btrthitr,  Ann.  Ch.  Phys.,  36,  861, 1827;  Pen..  II 
438, 1827.    fieilhierit  Said.,  Ed.  J.  Sc«,  7.  868, 1827.    BisenanUmonglans  Oerm. 

In  elongated  prisms;  also  fibrous  massive,  plumose;  granular. 

Oleavage:  longitudinal,  rather  indistinct.      H.  =  2-3.     G.  =  4-4*3.     Luster 
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tnetallic.    Color   dark  rteel-graY,  inclining  to  pinchbeok-brown;   guifiusa  often 
coTered  with  iridescent  spots.-    Opaane. 

Comp.— Probably  Fe8bS«  or  Fe8.Sb,8,  =  Salj>hnr   30*2,  antimooy  66 -8< 
iron  13-2  =  100. 

Analyaes  show  a  somewhat  ▼anring  composition,  doubtless  due  to  the  impurity  of  tba 
material  examioed.  cf.  Flsdier,  Zs.  Blt.,  4,  80d,  1880. 

AnaL— 1,  Berthier,  1.  c  2«  lU.,  Pofg.,  40,  158, 1887.  8^  Pettkb,  Haid.  Ber.,  1,  62. 1847, 
4.  Hauer.  Jb.  G.  Reicbs..  4.  885.  iSU.  STSm^f,  B^.,  Hin.  Ch.,  988,1860.  6,  Rg..  Zs«G.ee%« 
18, 244. 1866. 

8       8b      Fe      Zn 

1.  Chazelles  80*8     52*0     16:0     0*8    =  96*6 

2.  BrftUDsdorf  81*88    5470    1148    0*74  Mn  2*64  =  100*74 
8.  Arany  Idka          G.  =s  4*048       29-27    57*88    12  86     r-   =  100 

4.  BrftUDsdorf  80*58    59*80    10*16      ^    ^  99*99 

5.  *'  28*77    56*91    10*55     —    Hn  8*78  =  99*96 

6.  8.  Antonio.  Cal.   G.  r=  4*062       2912    56*61    10*00     —   Mn  8  56  ==  99*88 

Other  analyses  by  Berthier  (Ann.  Mines,  3,  49, 1688)  gave: 

Anglar    SbtBs  80*6    FeS  19*4    deducting  7  p.c.  gftQgue.- 
Martouret  84*8  16-7  "       60    •• 

These  correspond  approximately  to  FeS.SbsS*  and  8FeS.4Sb«8s.  while  anal.  (1)  above  giVea 
8M.2dbs8»;  little  dependence  can  be  placed  upon  them.  N.  NordenskiOld  in  his  Atom.-Ch. 
lOn.  System,  1848,  introduces  for  the  three  varieties  analyzed  by  Berthier  the  following  names: 
AnglarUe  for  FeS.Sb«S».  ChatOlite  for  8FeS.2Sb«Si,  Mariouritstor  8FeS.48bfBt 

Pyr.,  etc. — In  the  closed  tube  fuses,  and  gives  a  faint  sublimate  of  sulphur]  vrith  a  stronr 
he&t  yields  a  black  sublimate  of  antimony  ozysulphide,  which  on  cooling  becomes  brownlsh-reiL 
In  tlie  open  tube  gives  off  fumes  of  sulphur  and  antimody,  reacting  like  stibnite.  B.B.  on 
charcoal  gives  off  salpburous  and  antimonial  fumes,  coats  the  coal  white,  and  the  antimony  ia 
expelled,  leaving  a  black  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

Dissolves  r^ily  in  hydi-ochloric  acid,  giving  off  hydrogen  sulphide. 

Obs.— At  Chazelles  and  Martouret  in  Auvergne,  associated  with  quartz,  dalcite,  and  pyrite; 
in  the  Vosges,  Commune  of  Lalaye;  at  Anglar,  Depart.  La  Creuse:  ailso  a^Brftunsdorf  near  Frei- 
berg in  Saxony,  and  at  Piulstow  in  Cornwall;  at  Arany  Idka  in  Hungary;  at  Real  San  Antonio, 
Lower  California,  massive;    N.  Brunswick,  probably  from  the  antimony  mine  in  Prlnoa 
William  parish.  25  miles  from  Fredericton,  York  Co. 

Named  after  the  French  chemist,  Pierre  Berthier  (1782-1861)« 


120.  MATWDTTB.  Silberwismuthglanz  RammeUberg,  Zs.  G.  Ges.,  29,  80.  1877.  Matil^ 
dite  A.  ITAMardi,  I  Metalli,  1,  186.  18&.  Morocochite  JBeddk,  £nc.  Brit.,  16,  894.  1888^ 
Argento-bismutite  Oenth,  Am.  Phil.  Soc.  23,  85,  1885. 

In  slender  striated  prismatic  crystals;  aUo  mas^ive^  coolpact. 

Soft    G.  =  6*92.    Luster  metallic.     Color  gray.     Streak  light  gray.    Opaque. 

Comp.— AgBiS,  or  Ag,S.Bi,S,  =  Sulphur  16-9,  bismuth  54-7,  silver  28-4  =  100. 
Sometimes  with  lead  replacing  part  of  the  silver  and  hence  tending  toward 
galenobismntite  (p.  114). 

Abs].— 1,  Rg.,*  1.  c,  after  deducting  some  galena.    2,  Genth,  1.  c. 


8 

1.  Peru         G.  =  6-98 

1    17-24 

8.  Colorado 

P<J-66J 

Bi 

Ag 

Pb 

64-50 

28-26 

—    =  100 

52  89 

26  89 

406  r=  100 

Pyr.— B.B.  fuses  readily  on  charcoal,  giving  a  coating  of  bismuth  oxide  and  on  long  blowing 
t  globule  of  silver.    .Soluble  in  nitric  8010*^ with  senoration  of  sulphur. 

ObB«— Associated  with  tetrahedrite,  galena,  sphalerite,  and  pyrite  at  the  Matilda  mine,  near 
Aorococha.  Peru.    AJso  from  Lake  City.  Coloraao. 

Artii— Obtained  by  Schneider,  but  not  in  distinct  ciystals.  J.  pr.  Ch.,  41,  414, 1890. 

PLsxABGnuTB  Stmdberger,  Erzff&nge,  1.  96, 1882. 

In  indistinct  crystals  and  crystaUine  groups,  apparently  like  mlargyrite  in  form.  Fracture 
condioidal.  Brittle:  H.  =  8-6.  G.  =  7-22  (calc).  Luster  metallic.  Color  iron-black.  '  Streak 
blMsk.    Opaque. 

Co]ip.--Oht>bably  like  madldite^  AgBiSt  or  AgiS.BitSt.  Anal-^Zeitszchel.  after  deductinj^ 
16'88p.c.  pyrite,  1*46  quartz: 

fi  18*81  Bi  66*20  Ag  26-49  r=  lOO 
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Ocean  intimately  associated  with  pjrite.  cbalcopjrite,  and  qaartz  at  Schapbacb,  Baden. 
The  name  is  stated  to  liave  been  given  iu  allusion  to  tlie  fact  tliat  it  contains  less  silver  than 
miargyrite. 

121.  MIAROTRITB.  Hemiprismatische  Rabin-Blende  (fr.  Brftansdorf)  Molis.  Grundr., 
e06,  1824.  Miargyrit  H.  Base,  Pogg.,  16,  469,  1829.  Hypargyrite,  Hypargvron. Blende 
ifr.  Claastbal)  Breith.,  Char.,  286,  888,  1882.  Kenngottite  (fr.  FelsObanya)  Baid.,  Ber  Ak. 
Wien.,  22,  286,  1856. 

Monoclinic.  Axes  d  ;  i  :  a  =  2-99449  : 1  ;  2-90951;  ft  =  81°  22'  36'' 
^  001  A  100  Lewie*. 

100  A  010  =  71°  20'  12",  001  A  101  =  39*  68'  45",  001  A  Oil  =  70°  49'  52". 


Forms'. 
•  (100,  i-^ 
b  (010.  i-i) 
e  (001.  0) 

J  (210.  ^-9) 

n  (105,— fi) 
n  (104,-M) 

A  (103,-+i)? 
M  (101,— l-i) 
X  (708,— fi) 

fi  (801,-84) 


M  (702,-J.l) 

Jf  (I08.  ^l) 

t*  (208, 1-1) 

o  (101,  l-l) 

J?  (901,  2-1) 

j\r(8oi,8-i) 

fi  (018,  hi) 
00  (Oil.  l-l) 

A(118.-J) 

1(111,-1) 
A  (111,  1) 


5  (15-1-1,— 15-15)1 
#  (811.-8-8) 

G  (711,-7-7) 
J7  (611.-6-8) 
i^  (511. —5-8) 
/(922,-H) 
^(411,-44) 

6  (18-4-4.— V-?) 
d(811.— 8-S) 

€  (522.-H[) 
-»  (212,— 1-5)? 


a  (211,— 2-5) 
t9(&M6,  fiS) 

9(191*8,4.19) 
p  (Bl6,  1-8) 
« (515,  1-S) 

r  (ia  i-i) 

y(4l8.H) 
g  (8l8, 14) 

i  (Sll,  8-8) 

0  (i9-5-20,  f9) 
C(Sl5^i^ 


« (918,  f-S) 

X  (212.  1-9) 

a  (211,  2-9) 

k  (124.-f  9) 

X  (122,-1-9) 

r  (121  ,—2-9) 

•  (137,-f9) 

1?(181.— «.&) 

J(m,  ii) 

) 


(288.  1-}) 
(122,  1-2) 


a 

a  (122 


Lewis  adda  as  doabtfal  (Il9),  (189),  (1'6-16),  (1*2*10),  and  several  others  still  more  ancerUin. 


J^'"=:  111*  55' 
en     = 


en 

eu 

eo 

oTo 

eB 

eN 

fifF 
cog/ 


18*   \g 

41*24' 

68*80' 

85*  21' 
•48*  21'  10* 
•50*  16'  15'* 

69*45' 

78*57 

87*86' 

141*40' 


et      =    69*18' 


eA 

ed 

ck 

eg 

ei 
ca 

OftJ 

ad 


74*16' 
70*84' 
69*82' 
54*86' 

57*  4y 

82*   9 
51*  56i' 
78*25i' 

21*  0^ 
26*53' 
37*  (f 
44*47 


a» 
at 

000 

Ok 
di 
af<r 

€fA 

a'i 
a'g 

tt 

da 


55* 
69* 

87* 
77* 
47* 
59* 

74* 


88' 

45i' 

11' 

19' 

44' 

29' 

58' 


AA' 

xx! 


88*42' 
70*  8' 
59*11' 

125*   4*' 
88*88' 


iS 


•96*27  12" 
102*  21' 
107*    1' 
181*  50i' 

96*25' 

78*26' 

58*27' 

48*18' 

40*54' 

88*49' 

81*48* 
109*    6i' 


Crystals  usually  thick  tabular  ||  ^  or  a;  also  prismatic  ||  o.     Faces  in  the 

zones  a  0  c  and  adz  often  deeply 
striated,  parallel  to  their  mutual 
intersections;  hence  a  shows  two 
sets  of  striations  ||  edges  aid  and 
less  uniformly  !|  edge  afo.  Also 
massive. 

Cleavage :  i  in  traces.  Frac- 
ture subconchoidal  to  uneven. 
Brittle.  H.  =  2-2-6.  G.  =  5  1- 
5*30.  Luster  metallic-adamantine. 
Color  iron-black  to  steel-gray,  in 
thin    splinters    deep    blood -red. 

Streak  cherry-red.     Nearly  opaque. 

Comp.— AgSbS,  or   Ag..S. Sb^S^  =  Snlphur  21-9,  antimony  41*2,  silver  36*9 

=  100. 

AnaL — 1,  H.  Rose,  1.  c.  2,  Sotomayor  and  Cortez,  Min.-Cbili.  2d  Append.,  p.  40,  1867. 
8.  4,  L.  Sipocz,  Min.  Mittb.,  218.  1877.  5.  Jenkins,  Jb.  Min.,  2, 109,  1880.  6,  Andreaaoh,  Min. 
Biitth.,  4,  185.  1881. 


Brftansdorf,  after  Lewis. 
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1  fiiionadoif 

%  tVesPantas 

a  FelsOb&nya    G.  r=  0-298 

4.  KenngattiU    G.  =  5-887 

ft.  I^fpta^ggrUe 

6.  PHbram        G.  =  0*077 


8  8b       Ag  Pb  Ca  Vb 

21-M  88^4  86*40  —  1*06  008  it:  90'17 

1969  4195  87-80  —  —  1-05=99-99 

I  81-80  40-68  88-77  4-01  0-01  019  =  99*96 

20-66  89-46  86-88  1*76  0  00  0-20  =  97-91 

i  21'80  4107  87-40  ^  »       »  Ab 0-79  =  10061 

21-68  41-10  86-71  —  —  Ir.   =8954 


Pys.,  etc— In  the  closed  tube  decrepitates,  fuses  easily,  and  gives  a  sublimate  of  antimony 
oiysulpoide.  in-Uie  open  tube  sulpburoiisand  autimonial  fumes,  tne  latter  as  a  white  sublimate. 
m  on  charcoal  .uses  quietly  wiUi  emission  of  sulphur  and  antimony  fumes  to  a  gray  bead^ 
which  after  conlinued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globule 
Ib  treated  with  {diosphonis  salt  in  0,F.,  the  green  glass  thus  obtained  often  shows  traces  of 
oopper  wheu  fused  with  tin  in  R.F. 

Deootnposed  by  nitric  acid,  with  separation  of  sulphur  and  antimony  trioxide. 

Oba.— >At  Brftunsdorf,.  near  Treiberg  in  Saxony,  t^ssociated  with  tetnihedrite,  pyrargyrite. 
etc;'  Fets5banya  {kenriffa(Me)  with  pyrite,  galena,  sphalerite,  barite;  Pfibram  In  Bohemia; 
Clansthal  {hypttrguriu)\  Guadalajara  in  Bpain:  at  Pareuos,  aod  the  miue  Bta.  M.  de  Catoroe« 
8au  Luis  Pot«>8i,  Mexico;  also  at  Molinares,  ^ith  rhodochrosite;  at  Tres  PuntaS,  Chili. 

29amed  from  /i€xoir,  Ism,  dpyvpoi,  iUv6r,  because  it  coiktains  leas  silver  than  some 
kindred  ores. 

Aitlfr-Formed  arti^eially  by  Poelter,  Zs.  Kr.,  11,  89„1880. 

ReL — 1  Result  deduced  (recalc,  E.8J).)  from  many  measurements,  Zs.  Kr.,  8,  040, 1884. 
For  earlier  observations  see  Naumann,  Pogg.,  17,  142,  1829:  Miller,  Min.^  p.  214;  Weisb., 
P6gg.,  126.  441. 1860,  and  Zs.  Kr.,  2.  00,  1877;  Friedlftnder,  Mhi..8amml.  Strassburg,  p.  58, 
1878;  Batb^  Zs.  Kr.,.8,  )»,  1888;  Lewis,  ib..  040,  1884.    With  Welsh,  and  Rath  o  =  101. 

•  =100,  ^s  110,  etc.    Ingeneralfor  AX;{<Lewis)andp9r(Weisb.),  Ars  —  p,  A=-|>  l=:p+r. 

<8ee  Rath  and  Lewis  for  authorities,  etc.,  but  ntite  LjbwIs's  explanation  of  Miller's  error  ia 
Identifying  the  forma,  and  the  consequent  rejection  of  several  planes  included  by  Rath. 


Its.    Plagionito        5FbS.4Sb.S,P 


C.  Intermediate  Division. 

d :i  : d  ft 

Monoclinic    1*1331 : 1 1 0-4228  .72'' »0^ 


us. 

IM. 
lU. 
IM. 

Binnite 

Klaprothdlit* 

Behinaerite 

WaiTMiite 

SCn,S.2Afl^,?          Isometrio 

3Ca,S.2Bi,8,            Or<ihorhombio 
3(Ag„Pb)S.2Bi.8. 

3Pb8.2SbA 

0-740 : 1 

JameaoiUte  Group.    SBS-CAs^b^Bi);?.. 


127.  Dnfrenoyiite 
12a  CoMBte 

128.  SohapiMchite 
180.  JamMonite 
ISL  Kobellite 


2PbS.Afl,8, 
2PbS.Bi,S, 

PbS.Ag.S.BiA 
2PbS.Sb.S, 

2PbS.(Bi,Sb),S, 


Orihorbombic^ 

4:1:6 
0*9381 : 1 : 1-5S09 
0-9187  : 1 : 1-4601 

0*8915  : 1 


1S&    Braigniardite       2(Ag„Pb)S.Sb,S..  Isometrio. 


188.    flemwyite 


7PbS-3Sb.S,? 


i  :i : i  ft 

Monoclinic    1-1442  :'  1  *.  1-1051    71*  4! 
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184.    fiUphofite 
186.    freiedebenite 


5lAg^Pb)S.2SbA 


Orihorhombic  0-4919':  1:0*7345 
Monodinic       0-6871 : 1 : 0-9277   87' 46' 


122.  PUkOXONXTB.    Ein   neties   Bpieflsglanzen   O.    Zhuktn,   Pogg.,   d2„  498,   1881. 
PlagioDit  G.  Base,  ib..  28,  421, 1888. 

MonocUnia     Axes  d  :  ^  :  i  =  1-1331  : 1 :  0-4228;  fi  =  ♦72**  49^'=  001  A  100 

100  A  110  =  47°  16i',  001  A  101  =  17°  46^%  001  A  Oil  =  21**  59J'. 

Fonasi :         d (020-8.  V-V       p  (1X2,  -  *)•        r  (221,  -  2)         « (441,  -  4Y        •"(578.  !)• 
a  (100,  i-%)       d  (081.  8.i?  o  (111.  -  1)         i  {778.  -  *)I        y  (661.  -  6)*        oo  (ill,  1) 

0  (001.  0)  / 


cltf^l4(r  8r 

q?.  =   14'  W 
CO  =   25**  58' 
er  =   41*  281' 
09  =«56'  U' 


<3f 

609 


62V48' 
81' 12* 

21*  28^ 
88*  18' 
69"  80' 


0909 


88*  89' 
45^42' 


w     =    57"  12' 


or   =r  60*  18|' 
00   c  46*  24^ 

a/M   =  46*  474'. 
aSv  =  86*  42|' 


GrystalB  thick. tabular  |  c^  or  short  prismatic  |r;  often  grouped  in  draaes 
1.  2.  and  ireodes.    Faces  d  smooth,   pyra- 


Figs.  Wolfsberg;  1,  Rose;. 2.  alter  Luedecke. 

8  8b 

2168  8794 

21-49  [87  68] 

a  "  2110*  87-84 


and  geodes.  Faces  d  smooth^  VIT^ 
mids  ^riated  |  edga.  c/o.  Also  maa> 
sire;  granular  to  cbrnpact 

Cleavage:  r  tolerably  perfect.  Frac- 
ture conchoidal  to  uneven.  Brittle. 
H.  ;=  2-5.  G.  =-5*4.  Luster  metallic. 
Color  and  streak  blackish  lead-gray. 
Opaque. 

Comp.— Perhaps  5PbS.4Sb,S^  = 
Sulphur  21*5,  antimony  37*8>  lead 
40-7  =  100. 

AnaL— 1,  H.  Rose,  Pogg.,  28,  422. 1888L 
2,  Eudeniatsch.  ib^  37,  588.  1886.  8^ 
Scbultz.  Rg..  Min.  Oh..  1006. 1860^ 


1.  Wolfsbeig 

2.  "      ' 


Pb 

40-52  =    9999 

40-08  =    100 

89-86  Cu  1-27  =  99*67 


Pyr. — Same  as  for  zlnkenite. 

Om.— At  Wolfsberg  in  geodes  and  drases  of  crystals  in  massive  plagionite,  or  crystallised 
on  (martz,  discovered  by  Zincken;  also  at  Wolfacb,  Baden;  Amsberg,  Westphalia. 
Named,  in  allusion  to  its  unusually  oblique  crystallization,  from  icXdyto%,  cbUque, 
Rat— >  Jb.  Miu..  2,  112.  1888;   Rose  obtained  earlier  0.  c.)  oe  =  72*  28'.  rr'  =  69*  U'. 
=  41*  8'.  etc.    *  Luedecke.  1.  c. 


er 


123.  BXNMITB.    Dufrenoysite  WaiUnhausen,  Pogg..  S^  119.  1866;  (7.-  JXmaier.  P<^gg:* 
04,  884,  97.  115.    Binnite  2te.,  Ann.  Mines.  8.  889. 18667 

Isometric.     Observed  forms' : 

09  (441.  4) 

!P  (1011,  10-l(j) 

In  complex  crystals;  also  massive. 

Cleavage  not  distinct.  Fracture  conchoidal.  Brittle.  H.  =  2*5-^.  O.  = 
4-477.  Luster  metallic.  Color  dark -steel-gray  to  iron-black,  sometimes  browniah« 
Streak  reddish  brown.    Opaque. 


a  (100,  f-O 
d  (110.  i) 


0  (111,  1) 
r  (882, 1) 


if  (711,  7.7)*      \  /I  (411.  4^)        a  (821.  8-fi 
4p  (611.  6^)  n  (211.  2-2) 


KLAPROTHOLITE^SCHIRMERITB.  119 

Comp^— Perhaps  Ga,AB«S.  or  3Gii,S.2Ab,S,  =  Sulphur  29-8,  arsenic  31-0, 
copper  39*2  =  100. 

AnaL-^Uhrlaub.  Fogg.,  94, 120, 1865. 

8  As  Cu  Pb  Ag  Fe 

27'6(f  8006  87*74  2*76  1*28  0*82  s  100*1(( 

A  aeoond  analvsis  (of  the  tame  mineral  ?)  by  Stockar-Escber  (6tb  Ed.,  p.  00)  is  near  enargite; 
also  another  by  McIyot.  yiz.:  8  82*46,  As  18*79,  Cu  46*05,  Ag  2*48  =r  99*78.  Ch.  News,  30, 
~  1874.    The  true  character  and  place  of  binnite  is  hence  in  doubt. 

P3rr.^In  the  closed  tube  gives  a  sublimate  of  arsenic  trisulphide;  in  the  open  tube  a  crystal- 
line sublimate  of  arsenic  trioxide,  with  sulphurous  fumes.  B.B.  on  charcoal  gives  an  arsenical 
odOT  and  a  faint  white  coating,  fuses  with  intumescence  to  a  dull  iron-black  globule  which 
yields  metallic  copper  with  80<£u 

OlMk— In  the  Blnnenthal  in  cavities  In  crystalline  dolomite  with  realgar,  orpiment,  sphale- 
rite, pyrite,  sartorite,  and  dufrenoysite. 

R«&— >  Hbg.,  Min.  Not.,  1875,  p.  6,  gives  authorities  and  new  forms,  and  discusses  the  sup- 
posed hemihedral  character  of  the  species  with  a  negative  conclusion.    '  Lewis,  Zs.  Kr.,  2, 192,. 

124.  SZiAFROTHOZJTB.  Eupferwismutherz,  Wismuthkupfererz,  pt.  Rlaprothit, 
FBieTMn  and  Bandberger,  Jb.  Min.,  415,  1868.  Elaprotholite,  O.  /.  Brush,  Dana  Min.,  App. 
L,  8, 1872. 

Orthorhombic.  Occurs  in  longitudinally  furrowed  prismatic  crystals,  with  a, 
w,  and  u  {hOl,  vi-i)?;  mm"'  =  73°  approz.    Twins:  tw.  pi.  m. 

Cleavage:  a  distinct.  Fracture  uneven.  Brittle.  H.  =  2*5.  0.=  4-6  Petersen. 
Luster  metallic.  Color  steel-gray,  tarnishing  to  brass-yellow  or  iridescent.  Streak 
black. 

Gomii.— Cn,Bi,S,  or  3Cn«S.2BiJ3,  =  Solphor  19*3,  bismuth  55*4,  copper  25*3 
=  100. 

AnaL— 1,  Schneider,  Pogg.,  127,  809, 1866.    2,  Petersen,  1.  c. 


8 

Bi 

Cu 

Fto 

1.  Wittichen 

4  18  69 
1  18*66 

51-40 

28-82 

0  91  =  99-82 

2. 

58-87 

28^96 

1-70  =  98  19 

Psrr-— Same  as  for  emplectite. 

Oba«— Occurs  with  oUier  bismuth  minerals,  and  especially  with  cobalt  tetrahedrite  and 
cbaloopyrite  at  the  Daniel  mine  near  Wittichen,  Baden;  at  Freudenstadt;  Eberhard  mine  near 
Alpirsbach,  and  other  localities  in  the  Black  Forest.  The  mineral  examined  by  Schneider  was 
referred  to  witlichenite  by  Hilger. 

The  name  klaprothite  (after  the  German  mineralogist,  H.  H.  Elaproth.  1748-1817)  was  glyea 
to  lazulite  by  Beuaant  in  1824,  hence  the  changd  of  Petersen's  name  to  klaprothoHte. 

126.  SOmRMSBTTB.    OeiUh,  Am.  Phil.  Soc.,  14,  280,  1874. 

Massive^  finely  granular,  disseminated. 

Cleavage  none.    Fracture  uneven;  soft;  brittle.     O.  =  6*737.     Luster  metat 
lie.    Color  lead-gray,  inclining  to  iron-black. 

CwBp.— 3(Aff„Pb)S.2Bi,C  =  Sulphur  11-8,  bismuth  47*3,  lead  16-4,  silver  24* 
=  100,  if  Ag, :  Pb  =  2  : 1. 

Anal.— 1;  2,  Genth,  1.  c;  in  1, 1  p.  c.  quartz  deducted,  in  2, 1*07  p.  c.  deducted. 

8  BI  Pb  Ag  Zn  Fe 

1.  14-41  46-91  12*69  23  82  0-08  0  03  =  06-94 

2.  16-02  [47-27]  12*76  2475  018  0  07  =  10000 

Pyr.— B.B.  fuses  easfly,  and  gives  sulphurous  fumes  with  reactions  ior  bismuth,  lead,  and 
sOvcr. 

Oba.1— Occurs  with  several  tellurium  minerals  at  Treasury  lode.  Park  Co.,  Colorado. 
Named  frpm  J.  F.  L.  Bchirmer,  Esq. 


ikkSrm^riU  of  Endlich  (Ens.  Mng.  J.,  Aug.  29, 1874).  conUinlag  tellurium,  gold,  silver 
liOD,  is  a  mixture  according  to  Gehth. 
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BULPHAB8BNITB8,  8ULPHANTIM0NITE3,  BTC 


'^IM.  WARBBMITE.    Sulpbantimonite  from  Colondo  L.  O.  EaUntt  Am.  J.  Sc.*  36,  4St 
1888.    Domingit  Oroih,  Tab.  Ueb.,  80, 1889. 

In  aggregates  of  acicnlac  crystalB,  forminff  matted,  wool-like  masses. 

Luster  metallic,  dulL    Color  grayish  Yneick,  sometimes  iridescent  in  spota 
Opaque. 

Comii.— Pb.Sb.S,  or  3Pb8.2Sb,S,  =  Sulphur  20*8,  antimony  34*6,  lead  44*6 
=  100.    Iron  is  present  in  small  amount 

Anal.— Eakins,  1.  c. 

B  21 19       Sb  86-84       iEn>  89*88       te  1*77  Ag,  Ga,  Mn  fr.,  gangue  0*58  =  9916 

Pyr.,  etc.— Fuses  easily.  In  the  closed  tube  a  slight  sublimate  of  sulphur;  in  the  open  tube 
sulphurous  fumes  and  a  white  sublimate  of  antimony  trioxide.  On  charcoal  sublimates  of  the 
oxides  of  lead  and  antimony,  and  in  R.  F.  a  lead  button.  Soluble  in  hot  hydrochloric  acid  with 
erolution  of  hydrogen  sulphide. 

Oba.— From  the  Dominso  mine,  Gunnison  Co.,.  Colorado,  where  it  Occurs  in  cavities  in  a 
decomposed  siliceous  rock  mixed  with  some  calcite,  locally  called  *'  mineral  wool." 

Named  by  Eakins  after  Mr.  £.  R.  Warren  of  Crested  Butte,  Col. 


127.  DUFRBNOTBrrXI.  Dufrenoysite  Damaur,  Ann.  Ch.  Phys.,  14.  879, 1846.  Gott> 
hardit^..  Berz.  Ch.  Hin.,  829,  866,  1847.  Arsenomelan  and  Scieroclase  pt.  WaUenh.  Pogg., 
M,  116,  1856.  Dufrenoysite  pt.  Z>s.,  Ann.  Mines,  8,  889.  1866.  Skleroklas  PsUnan,  Off£b. 
Vjsro  7,  18.  Jb.  Min.,  208,  1867.    Bleiarsenit,  OrotK,  Tab.  Ueb..  p.  18. 1874. 

Orthorhombic.    Axes:  d:l:d  =  0*9381 :  0 :  1-5309  Rath^ 

100  A  110  =  43^  lOi',  001  A  101  =  ♦SS^  30',  001  A  Oil  =  56**  50f' . 


Fonns*! 

a  (100.  «)       «  (110,  /)       y  (208,  U)      .  ^12  .^ 

b  (010,  i-i)      X  .jn.  ,  ft     d  (101,  H    '  (^"'  *-*> 


c  (001,  0)       g  a08,  H)      s  (201,  2-1) 
A  (104.  i-l) 


*(028.MJ 
<  (Oil,  1-1) 


0  (111,  I) 
9  (:«1.  2) 


rr» 


86*20i' 
44*28' 

78*26»' 
94*49*' 


da 

sV 

U 


iiro* 

145*66' 

74*68' 
91*10^ 


0ft  =  •45*86' 
tfT  s  118*  42* 

«»=:   65*55* 


CO      s 
00       s= 


7r24' 
88*80' 
77*19' 


Crystals  sometimes  olle  indh  in  length,  nsaally 
thick  rectangular;  prismatio  1 2;  and  somewhat  tal>- 
alar  |  c\  faces  in  zone  ac  horizontally  striated.  Also 
massive. 

Cleavage:  e  perfect  Fracture  conchoidaL 
Brittle.  H.  =  3.  G.  =  5*55-5-57.  Luster  metal- 
lic Color  blackish  lead-gray.  Streak  reddish 
brown.    Opaque. 

Comp.— Pb  As  S,  or  2PbS.  As,8,  =  Sulphur  22-2, 
arsenic  20*7,  lead  57*1  =  100. 


Binnenthal,  Berendes. 
AnaL— 1,  2,  Damour,  L  c.    8,  Berendes,  Inaug.  Diss.,  Bonn,  1864. 


1.  Binnenthal 

2. 

&         "         O.  s  6*66 


8 

22-49 
22-80 
28-2f 


As 

20-69 
20-87 
21-76 


Pb 

55-40 
56-61 
58-62 


Ag 
0-21 
0-17 
005 


Fe 

0-44 
0-82 
0-80 


Ou 

0-80 

0 


=  99-58 
==  100-49 
s  99-0 


Fyr..  eto.— In  the  closed  tube  easily  fuses  and  gives  a  sublimate  of  sulphur  and  nrsenle 
trisulphide :  in  the  open  tube  gives  sulphurous  fumes  (SOt)  and  a  white  crystailiue  sublimate  of 
arsenic  tiloxide.  On  charcoal  decrepitates,  fuses,  yields  fumes  of  arsenic  and  a  globule  of  lead» 
%hich  on  cnpellalion  yields  silver. 

Obs.— From  the  Binnenthal  in  Switzerland,  in  cavities  in  ciystalline  dolomite,  along  with 
sartorite.  Jordanite,  binnite,  realcrar,  orpiment,  sphalerite,  pvrite. 

Damour,  who  first  studied  the  sulpharsenites  of  the  binnenthal,  analyzed  the  massive  ore 
and  named  it  ^vfrenoydts  (after  the  French  mineralogist,  P.  A.  Dufrlnoy,  1792-1857),  Hti 
inferred  that  the  crystallization  was  isometric  from  some  associated  crystals,  and  so  published 

This  led  von  Waltershausen  and  He-jsser  to  call  the  isometric  mineral  dufrenoysite,  and  the 


lAMBSOmTE  QBOUB^-VOBALTTa  ISi 

Irtler  (o  name  the  orthorhombic  UwniU,  Yon  Wallenhauaett'  after  atodylikff  tbe  prismatic 
muienil,  made  oat  the  species  anejiomelan  and  sekroelaae^  yet  partly  on  hypouieticai  ffrounda. 
later Jt  was  found  that  three  orthorhomblc  minerals  existed  at  the  lo<»ility.  as  announced  by  vom 
Bath,  who  idehtiJQed  one,  by  specitic  grayity  and  composition,  with  Damour's  d^/Vvn^Mto. 
aiiDth0r  he  mAde  tclsrockM  ot  von  WalterShausen  (sartonte,  p.  112);  and  the  other  he  named 
jordMUe  (p.  141). 

BeCr— 1  Pogg..  122,  878^  1864.  See  earlier  Dz.,  Ann.  Mines,  8,  889. 1855;  Bensser,  Fogg»> 
91,  iaa.1856;  Beiendes.  Inauir.  Diss.,  Bonn,  1864;    '  Cf.  Berendes.  L  c. 

128.  OOSAUmO.  Oeni^,  AuL  X  fie.,  46.  819, 1868.  Btt  nytt  vismutsvafladt  svEfvajhtV 
InMbfrAn,  C.  FOr  FOrh  ,  2, 178,  1874.  BleibismuUt  Qrath,  Tab.  Ueb..  18. 1874.  BJelldie^ 
i^Sgnn,  G.  P6r.  Fteh..  4.  107»  1878. 

Ortborhombic.    Axes:  diiiiss  0*91874 : 1 :  1*4601  Flink.' 
100  A  110  =  42**    34'    80",  001  A  101  =  87*  49'  14",  001  A  Oil  a:  ^5* 
86'  36''. 

fVAisi  6(fn0,i^        ia40.ii)       «(101, 1-i)       ifc(881,9)  A(l49,M} 

a(lOO,M)       e  (001.0)       d(lHH)      /(Oil.  1-1)      ^(14il4) 


tt"  =r  80*2r  ef  =  •65*  SS*  86"         €flr   =56^881'         tt"' »  82*  28* 

ta  =  *21*  40'  6"         /•  =  111"  11'  M  =  71'  48'  ^    =  26'  18' 

«^-115*8Si'  <ar»    76*87  Aifc' =  91*  41'  TBk*    « 98*  »^ 

Usually  maasiye  with  indiBtinct  orystallme  stmctare;  fibrona,  radiated. 

Fracture  uneven.  Brittle.  H.  =  2-5-3.  G.  =  6-39- 
6*75.  Luster  metallic.  Oolor  lead-gray,  ateel-gray. 
Streak  black.    Opaque. 

Comp.— Pb,Bi,S,  cr  2PbS.BiJS,  =:  Sulphur  l6-2,  bis- 
mnth  42-0,  lead  41*8  =  100.    The  lead  ia  aometimeB  in 


part  replaced  by  silyer  and  copper.  Nordmark,  TlinlL. 

AnaL—l,  2,  Genth,  1.  c,  after  dedacting  6*79  p.  c  and  11*88  p.  a  cobaltite.  8, 4,  FrenzeL 
Jb.  Kin.,  681  1874.  5,  Landstr5m,  L  c,  containing  lome  pyrrhotite.  6,  7,  H^  81.»  i  c  8,  G. 
UadstiOm,  Q.  FOr.  F5rh..  11. 171. 1889.  9,  Tilden,  Proc.  Col.  Sec.,  I,  74, 1984  10,  W.  P., 
HiUebrand.  Am.  J.  Be.,  A7.  854, 1884.  11, 18.  Oenth,  Am.  Phil.  See.,  23,66. 1885.  13^  Koenig 
Am.  PhU.  Soc..  22,  811, 1885.    14.  Low,  Proc.  Ck>l.  8oc.,  1,  111.  1884 

8        Bt     Pb      Ag   Ou    Fe 

1  Costla  1527  41*76  40*32  2*65    —     —  =  100 

2.  ^  15*28  12*77  88*79  8*21    —     —  ^  100             [99r84 

8.  Aestianytf  O.  s 6-2d-6-88    I  16*11  85*90  8808  1*87  0*86  2 96 Zn  1 54.  As  8^  = 

i-  '*                 16*68  14-48  81*98  0*22  8*49  1*18  Zn  0 18,  As  2*82  =r 

5  Mordmack  BfeOtUe                             17*83  89*40  87*64  —     »  513  =  100           [100*98 

6.  -        a.  B  6-89-6  75       15*98  i}*55  40*10  —      —   0*67  insol.  219  s  100*49 

7.  "  16*48   41*86  8919     ^     ^   1-82  =  98-85 

8  Glsdhammai  O.  s  7*0-7*07         1592  88*84  48*05     »    0*69  016 Zn  0*05,  insol.  0*45 

9  CAod&mefia  16*58   40*13  2512  15*66  168    —  =9912  - 1=99*16 

10  Comstock  mme,  Ool  17*11   42*97  22*49    8*43  7*50  0-70  Zn  ir.  =  99*20 

11  Gladiator  mina.  OoL  1717  45*09  24*61    5*75  5*84    —  8b  0  84,  Zn  0*58  = 

r99'88 

12  Alaska  mine,  Ool-  16*80  44*95  28*a0  1*44  800  —  iSn  0*24,  8b  0-51,  As 
^.  ^  70*04, 8elr.=100  08 
11      y         4#       «t   0.££gn2             1718  48-54  26*77    1*35  8-78  0  52.Zn  tr.,  8b  uhM,, 

[insol.  0*60  =  98*69 
14  Red  Mi .  Got.  [18*64]  36*22  28*22   8*70  1*74  4  48  =  100 

Pyr.— B.B.  fuses  easily,  giyins  the  usoal  reactions  for  sulphur,  bismuth,  and  lead;  some 
tanetfes  yield  a  small  globule  of  slTTer. 

Obs«— Found  asBOciated  witL  quartz  and  cobaltite  in  a  Silver  mine  at  Cosaia,  Province  of 
8inaloa,  Mexico.  An  argentiferous  variety  (anal.  9)  occurs  at  Oandamefia,  Chihuahua.  In  caU 
cite  St  the  BJelke  mine,  at  Nordmark,  Wermland,  Sweden  (IffelkiU);  also  at  Gladhammar.  At 
RezbaovA.  Hungary,  with  sphalerite,  pyrlte,  and  chalcopyrite;  an  impure  form  of  this  mineral 
was  called  rasbanfftie  (retzbanyite)  bv  Hermann,  J.  pr.  Ch.,  76,  450,  1859;  cf.  Frenzel,  1.  c 

Id  the  U*  8.,  from  the  Comstock  mine  (anal.  10),  near  Parrott  City,  La  Plata  county.  Col., 
in  a  qiiartE  vein  with  pyrite.  sphalerite,  a.  telluride  probably  sylvanitc  and  native  gold.  Also 
'rem  the  Gladiator  and  Alaska  mines.  Colorado,  and  at  the  Yankee  Girl  mine,  Red  Mt .  8a& 
Juan  county. 

R«£— 1  Ak.  H.  8tockh.,  Bihang.  12  (2),  No.  2.  6.  1886. 


123  8ULPHASSS2nTB8,  SULPEANTIMONITBa.  ETC. 

129.  SOHAPBAOHXTB.  Wistnutiacbes  Sflber  8eU>,  Crell's  Ann..  1. 10.  1798.  WIsmuth* 
blden.    Schapbachit  JSmngaU,  Min.,  llii.  1858.    JSandberger  £rzgftnge,  1,  90.  1882. 

Orthorhombic?  In  minTite  acicular  crystals^  with  b,  e,  tn;  mvi"  =?  75°.  Abo 
fine  granular,  massiye. 

Cleavage:  basal,  distinct  Fracture  uneven.  E.  =  3*5.  O.  =:  6-43.  Luster 
metallic.     Color  lead-gray.     Streak  black.    Opaque. 

Comp.— PbAg,Bi,S,orPbS.Ag,S.BL8,  =  Sulphur  16-1,  bismuth  41:6,  lead  20-7, 
silver  21-6  =  100. 

AnaL— Hilger,  L  c,  after  deducting  1:86  p.  c.  pyiite. 

816-08         Bi4202         Pb  20*82         Ag  21*08  =  100 

This  species  may  be  regarded  as  an  argentiferous  variety  of  cosalite. 

Obi. — ^From  Schapbacn,  Baden,  intimately  associated  wiUi  galena,  pyrite  and  chalcopyrfCey 
quartz  and  native  bismuth  or  bieonuthinite.  Earlier  regarded  as  merely  a  mixture  of  U^ 
muthinite,  argentite  and  galena  (cf.  Sandberger,  Jb.  31in.,  22.  1864). 

1 30.  JAMB80NITB.  Gray  antimon:^  pt.  Jam. ,  Syst.  ,3. 890^  1820.  Axotomous  iTntimony. 
Glance  Jam.,  Man.,  285.  Axotomer  Antimon-Glanz  Mofu,  Grundr..  586,  1824.  JamesonitS 
Haid,,  Trl.  Mohs's  Min.,'i,  451  (3.  26).  1825.  Bleiscbimmer  ^aff,  Schw.  J..  27.  1.  Pfaffite 
Htu>t.,  1,.  192.  1841.  Antimonialisk  Ffidererz  pt.,  Minera  autimonii  plumosa  pt..  Wall.,  1747: 
Fedeiei'Z  Oerm.,  Miue  d'antimoine  au  plumes  Fr.,-  Feather  ore,  Plumose  Antimbnial  ore.  pU 
(rest  mostly  Stibnite),  through  last  eetU.  Autimoine  sulf ure  capillaire  pt.  [or  var.  of  Stibiiite]  &, 
Tr.,  1801;  HaarfOrmiges  Grauspiessglanzerz  pt.  KarH.,  Tab..  52.  1800;  Haarf.  Antinionglanz 
MohB,  1824,  Leanh.,  1826.  >  Federerz  of  Wolfsberg  ff.  Hoie.  Pogg  ,  15,  471.  1839;  Beud.,  TY..  2, 
425,  1832  Federerz,  var.  uf  Jameson Ite.  Kbl.,  Char.,  2,  175,  1881.  Wolfsbergite  Huot.,  Mini,, 
1,  193.  Plumosit  Haid.  Handb.,  569,  1845.  PlumitesT^^ocA:.,  Syn.,  80,1847.  Heteromorphit 
Ikf't  ^ogg.,  77,  240,  1849.  Federei-z.  var.  of  Jam^sonite,  Bg.,  Min.  Ch.,  71,  1860.  Bleiantimonii 
Oroth,  Tab.  Ueb.,  18. 1874.     Qucrspiessglsnz,  Oerm. 

Orthorhombic.  Axes:  d:h  =  0.8915  : 1.  Angles:  mm'"  =  78*^  40'',  bm  =  50° 
40'.  Usually  in  acicular  crystals,  with  b,  m;  common  in  capillary  forms,  cobweb- 
like.    Also  fibrous  massive,  parallel  or  divergent;  compact  ^nassivc^^ 

Cleavage:  basiil,  perfect;  b^  m  less  so.  Fracture  uneven  to  conchoidal.  Brittle. 
H.  =  2-3.  6.  =  5-5-6*0.  Luster  metallic  Color  steel-gray. to  dark  lead-gmy. 
Streak  grayish  black.     Opaque. 

Comp.— Pb^Sb,S,  or  2PbS.Sb,S,  =  Sulphur  19-7;  antimony  29-5,  lead  60-8  =r 
100.  Most  varieties  show  a  little  iron,  (I  to  3  p..c.);  and  some  contain  also  silver, 
copper,  and  zinc 

AnaL— 1.  Boricky.  Ber.  Ak.  Wien.  56  (1),  82,  1867.  2,  Burton.  Am.  J.  Sc,  45,  36.  1668. 
8,  Sicwert,  Mill.  Mittb..  248.  1873.  4.  Sarlav.  ib.,  355.  1877.  5.  Duuniu'fton.  Amer.  Assoc. 
184.  1877.  6,  Wait.  Trans.  Am.  Mtig.*£ng\  8,  51.  1880.  7.  Genth,  Am.  Cii.  J..  1.  825,  1879. 
8.  Pisani,  0.  R.,  83.  747,  1876.     For  eurly  aualyses,  5tU  Ed  ,  p.  91. 

8       8b      Pb     Ag    Cu    Fe     Zn 

1.  Pribram  2021  3081  47  i7    —     —    135    —  As/r.  =  99*54 

2.  8tar  City  G.  2=  6*08        |  19  06  29  26  43*86  614  1*55  0*05    --  =  99  92 

8.  FamatinaG.  =-5*54  21*75  3200  39  05  1  84  845  200  0*62  As  0  20  =  100*41 

4.  Wiltau      G.  =  5-2  21*66  3402  40  39    —     —    3*43     —  As 0*89  =  99*89 

5.  Arkansas  22*18  82*89  36*78    —     —   2*62  507  SiO,  0  74  =  100  28 

6.  *'        G.  t=  5*15  22-07  35*06  38  44  0*22  0*01  2*53    —  Bi.Cd     0  01      SiOt    1*58 

7.  Huelva     G.  =  5*47  22*81  3408  88*49    —     —   5*16    —   =  99*99  =  99  9a 

8.  Arnsberg  G.  =  5  59-5*78    19*90  31*20  47*86    —     —     —   0*60  =  99*56 

HeUromorphUe 

P3rr.— Same  as  for  zinkenite. 

Obs.— Occurs  principally  in  Cornwall,  associated  with  quartz  and  miDute  crystals  of 
bouruonite;  occasionally  also  in  Siberia.  Hungary,  at  Valentia  d'AIcantara  in  Spain,  and  Brazil; 
at  the  antimony  mines  in  Sevier  Co.,  Arkansas;  at  tbe  Montezuma  mine.  Nevada  Named  after 
Prof.  Robert  Jameson  of  Edinburgh  (1774-1854). 

The  feather  ore  (Federerz  Oerm.)  occurs  at  Wolfsberg  in  the  Eastern  Harz;  also  at  Andreas* 
berg  and  Clausthal;  at  Freiberg  and  Schemnitz;  in  the  An  halt  at  Pfaffenberg  and  Meiseberg;  in 
Tuscany,  near  Bottino;  at  Chonta  in  Peru.  It  was  regarded  as  a  species  by  nearlv  all  the  min- 
eralogists of  last  centuiy,  but  included  capillary  stibnite:  made  a  varietv  of  stibnite  by  v.  Born, 
Rarsten,  HaUy,  Mohs.  Leonhard,  and  other  authors,  until  1829;  and  a  distinct  species  again  bjp 
most  authors  after  tbe  analysis  by  Rose  in  1829;  but  referred  to  jamesonite  by  v.  Kobell  in 
1830.  and  Rammelsberg  in  1860. 
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Zwnd$r0n,  or  Bergzunden  [  =  Tinder  Ore]  of  Q.  Lehmann  (Mem.  Ak.  Berlin,  20,  1768). 
vhich  is  soft  like  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kermesite,  but  proves 
to  be  an  impure  jamesonite  or  feather  ore  sometimes  mixed  with  red  silver  and  arsenopyrite; 
alio  with  free  sulphur.    IVom  Andreasberg  and  Clausthal  in  the  Harz. 

Alt — The  lead  antimonate,  bindbeimite,  is  a  common  alteration  product. 

Artifc    Obtained  by  Doelter  in  forma  resembling  the  natural  mineral,  Zs.  Kr.,  11,  40, 1885. 


Sb 

Pb 

Ag 

Cu 

Fe 

9-88 

40-74 

0-88 

2-08  =  100 

8-18 

881KS 

8-58 

087 

—  =100 

131.  KOBBLLITS.   Kobellit  BOUsrherg,  Ak.  H.  Stockh.,  188, 1889;  Berz.  Jahresb.,  20, 215. 
Massive^   Bometimes   fibrous   and    radiated,  resembling   stibnite;   also   fine 

graDular. 

H.  =  2-5-3.  G.  =  6*29-6*32  S&tterberg;  6*334  Keller.  Color  blackish  Iead-> 
gny  to  steel-gray.    Streak  black. 

Comp.— Pb.(Bi,Sb)A  or  2PbS.(Bi^b),S,  =  (if  Bi:8b  =  2:1)  Sulphur  17*2, 
bismuth  29*8,  antimony  8*6,  lead  44*4  =  100.  '  Silver  is  also  present. 

AnaL^l,  Sfttterberg,  recalculated  by  Rammelsberg,  Min.  Ch..  100, 1875.  2,  H.  F.  Keller, 
U.  Kr.»  17,  87. 1889,  deducting  impurities. 

8  Bi 

1.  Sweden         [18-61]       28-87 

2.  Colorado  \    17-70        80-61 

Pjrr.,  4IO.— B.B.  decrepitates,  and  fuses  easilv;  in  the  open  tube  sulphurous  fumes  and  4 
SQblinuOe  of  antimony  uioaide;  on  charcoal,  a  yellow  coating  (BiiOs)  near  the  assavand  bevond 
white  (SbtOfl);  with  potassium  iodide  and  sulphur  a  bright  red  coatiuff  (bismuth  iodide).  Soluble 
in  concentrated  hydrochloric  acid  with  evolution  of  hydrogen  sulphide. 

ObB«^From  the  cobalt  mine  of  Hvena  in  Sweden,  associated  with  actinolite,  chalcopyrite, 
and  small  reddish  white  crystals  of  a  cobaltiferous  arsenopvrite  (Kobaltarsenikkies).  Also  from 
the  Silver  Bell  mine  at  Ouray,  Colorado,  associated  with  chalcopyrite  and  barite. 

Named  after  the  Bavarian  mineralogist  and  poet.  Franz  von  Kobell  (1808-1882). 

Rammelsbeig  rejected  Sfttterbers's  analysis,  and  on  the  basis  of  analyses  bv  himself  and 
Genth  deduced  the  composition  8PbS.(Bi,8b)fl8t.  Keller,  however,  has  proved  the  existence  of 
the  compound  2Pb8.(Bl,8b)fl8t,  to  which  SAtterberg's  analysis  conforms,  and  taiihe  other  has 
civen  the  name  of  lOUaniU  (p.  180);  cf.  also  Groth,  Tab.  Ueb.,  pp.  80, 81. 1880.  If  this  conclusion 
to  correct,  both  these  compounds  must  occur  at  the  Swedish  locality. 

132.  BRONONZARBETIL  Damaw,  Ann.  Mines,  16,  227,  1840.  BleisUberantimonit 
Gnih,  Tib.  Ueb.,  18,  .1874. 

Isometric  In  octahedrons  (o)  with  truncated  edges  (d).  Massive  without 
deavaee.  * 

ni  above  3.    O.  .=  5*950.    Luster  metallic.    Color  and  streak  grayish  black. 

Comp.— PbAg,Sb,S,  or  Pb8.Ag,S.SbJ3,  =  Sulphur  19-5,  antiuionj  29-2,  saver 
26-2,  lead  25-1  =  100. 
AnaL— Damour,  |.  c.: 


8 

Sb 

Ag 

Pb 

Gu 

Fe 

Zn 

1 19  2i 

29-77 

24-77 

24-91 

062 

026 

0  86  =  99-98 

Pyr.,  ate— In  the  closed  tube  a  feeble  oran^  sublimate  with  a  white  one  above;  in  the 
open  tube  fuses,  affords  an  odor  of  sulphur  and  a  ^  white  sublimate  of  antimonv  trioxlde. 
B  B.  on  charcoal  decrepitates,  fuses  easUy,  giving  off  an  odor  of  sulphur  and  white  vapors; 
after  roasting,  yields  a  globule  of  silver,  with  a  yellow  coating  of  lead  oaide.  Rapidly  attacked 
by  concentrated  nitric  acid. 

Oba^— From  Mexico.  Named  for  the  French  mineralogist,  Alexandre  Brongniart 
(1770-1847). 


133.  SBMSETITB.    B5rmn0r  [Mag.  Akad.  £rtes..  16;  111,  18811,  Ungar;  Revue.  867, 
1881;  Zs.  Kr.  8. 688.  1888. 

Monoclinic.    Aiee  d:i:i=  1-14424  ;  1 :  1*10515;  fi  =  71''  4'  =  100  A  001 
Kreiiner\ 

lOO'  A  110  =  47**  16f ',  001  A  101  =  34**  49 J',  001  A  Oil  =  46**  16f . 
- — i:  a  (100,  «),  «(001,  O),  adlS  -  J),  p(111,  -  1),  ^(221,  -  2).  t  (118.  J). 
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8ULPHAE8ENITES,  SULPHAS TIM0NITB8,  ETC. 


Angles:  c»  =  ♦22'  44'.  ep  =  46*  85'.  eq  =  •50*  88'.  et  =  27"  20',  «'  =  88*  60'.  pp  =  66*  l^. 
fi  =  Sr  2'.  qq"  =  *«8"  58',  W  =  40'  27'. 

In  email  tabular  crystals,  often  elongated  |  ?. 

Cleavage :  pyramidal,  p.    G.  =  5  '952  Sipocz.    Luster  metallic.    Color  gray. 
Opaque. 

Comp.— Near  jamesonite,  perhaps  Pb,Sb,8„  or  7PbS.3Sb,8,  =  Sulphur  19'1> 
Mtimony  26*9,  lead  54*0  =  100. 
AnaL-^ipOcz.  Zs.  Kr..  11.  216,  1886. 

8  19*42       8b  26-90       Pb  5816       Fe  010  =  99*58 

Obs.— Occun  with  galena,  also  diaphorite.  sphalerite  and  pyrite  at  FelsObdnya,  flungary. 
Named  for  Andor  von  8em8ey. 
R«f^>  Zs.  Kr.,  8.  682, 1888. 


X34.  DXAPBORXTXI.    Freieslebenite  pt.    Diaphorit  Zepharovkh,  Ber.  Ak.  Wien,  63  0.\ 
180/1871. 

Orthorhombic.    Axes  dxlid^  0-49194  : 1  :  0-73447  Zepharovich. 
100  A  110  =  26*  IIV,  001  A  101  =  56°  llf ,  001  A  Oil  =  36°  17f'. 


a  (100,  i-l) 

b  (010.  a) 

i  (810.  i.8) 


if" 

mm 

nnl 


nt 


191  (110.  /) 

n  (120,  f-3) 
k  (51 2-0,  iJ}) 
71  (180,  i-l) 


=  18*  87f 
=  52' 28' 
=  90'66' 


1^'     =  78*  29^ 


9  (160.  *.6) 
a  (11 10,  *.il) 

if  (102.  4-1) 
X  (101.  Ui) 

tee  =112' 22' 
om    s=*88'48f' 

w£  =   40*  20* 
rK   =   72'86' 


« (012,  H) 
r  (Oil,  l-l) 
o  (082.  f  {) 
J  (068.  f  I) 


« (021.  2-1)     «(584,f-|) 
«(814.f4)     ^(144.1-4) 


«w'  =lir  81' 

flit-   =  67'  25' 
ay   =  54"  69' 


00  =  71-  54' 
«y  =    78'  86* 

m  =  *71*  45' 


r'    at 
After  Zepbaroyich. 


Twins:  tw.  pi.  (1)  n  (120);  (2)  C  (122).  Habit 
prismatic,  faces  m  zone  a  m  often  vertically  striated. 

Cleavage  not  observed.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =  2-5-3.  G.  =  5-902  Zeph.; 
6-042  Vrba.  Luster  metallic.  Color  steel-gray. 
Opaque^ 

Cbmp.— (Pb,Ag,)  So,S„  or  5(Pb,Ag  )S.2Sb,8,.  If 
Pb  :  Ag,  =  4:3,  this  requires:  Sulphur  18-7,  anti- 
mony 25-5,  lead  31*3,  silver  24-5  =  100.  The  composi- 
tion is  the  same  as  for  freieslebenite. 

AnaL— 1,  Helmhacker,  Kenng.  Ueb.  294..  1865.  Referred 
here  (Zeph.)  on  the  ground  that  freieslebenite  is  not  found  a( 
Pfibram.    2.  Morawski.  Zs.  Kr..  2.  101.  1878. 


1.  Pflbram 
2. 


<< 


8 

2018 
18-51 


Sb 

26-43 
25  92 


Pb 

2887 
81-56 


Ag 
28-44 
28-86 


Fe 
0-67 


Cu 
078 


100-12 
99-85 


*P7r«— As  for  freieslebenite. 

Oba. — Occurs  at  PHbram  and  at  Brftunsdorf  near  Freiberg;  freieslebenite  is  also  found  at 
VMberg.   Reported  from  Zancudo,  U.  8.  of  Colombia.  8.  A.. with  sphalerite  and  heteromorphite. 
Named  from  6ia0opd,  diferenee,  because  distinct  from,  while  similar  to.  freieslebenite. 


136.  FRBIBSLBBBNITB.  Mine  d'antimoine  grise  tenant  argent  (fr.  HimmelsfUrst)  ds 
LiiU,  Descr.  de  Min..  85.  1778.  Crist..  3.  54.  1788.  DuDkles  WeissgnUigerz  (id.  loc..  kaowa 
since  1720)  iTtopr..  Beitr..  1.  178.  1795.  8chilf-01a8erz  FreU$Uben,  Geogn.  Arb..  6.  97.  1817. 
Antimonial  8ulphuret  of  8ilver.  8ulphuret  of  Silver  and  Antimony.  Argent  siilfure  antimoni- 
fdreet  cuprifdreX^.  Descr.  Hin.  Heuland,  1838.  Donacargynte  ChSpm.,  Min.,  128«  1848L. 
Aeieslebsnit  Eofid..  669. 1846. 
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Monoclinic.    Axes  iiil:i  =  0'58714  : 1  :  0-92768 ;  fi  =  •87°  46'  =  100  A  001 
Idler*. 

100  A  110  =  30°  24',  001  A  101  =  •56°  5',  001  A  Oil  =  42°  491'. 


Fonu*: 

•  aoo.  i.\) 

<(001,  0) 


fi  (810.  iif 
«(4«).^ 
mixta,  I) 
t  (560.  *|) 
<r(480,  i^r* 


o  (380.  <4)» 

t  aao,  ^) 

» (860.  <4) 

«(»60,a)» 

j.(180t«)» 


i  (160,  <-&)• 

«  (101.-14) 
€  (iOl.  14  )• 

1.(019,  H) 
«  (084.  l-i)* 


r  (Oil.  l-l) 
d  (064,  f-V 

•  (wa,  fi) 

« (081.  8-i) 
jr  (118.  -  i) 


/  an.  - 1) 

h  (414.  -  1-^ 
g  (818.  - 1-8) 
t  (818, -l4) 
^(iUbi) 


fff 


nn' 


e^       = 


8* 
•60*48' 

wir 

80*58' 
68*84' 

81*41' 
6ri6' 


a'(    s    88*6r 


iiu' 
eta 

C0 


s    40*44' 
=    85*40' 

=  iasriv 

s=   41*86»' 
s   50*54' 
:=   88*   4^' 
=   48*2y 


«lf    = 
ffi'^  = 

Off      = 
Of       = 


56*  ar 

46*28' 
28*11' 
48*84' 

24*84' 
84*14' 
40*   5i' 


=  64*   If 

=  51*  sr 

=  18*58' 
=:  27*28' 
=  20*  0* 
=  40*41' 


Twins:  tw.  pL  a.    Sabit  prismatio,  prismafeio  planes  yerticaUy  striated. 

Gleayage:     m    imperfect.  |,  2. 

Fractare  suboonohoidal  to  nn* 
eien.  Rather  brittle.  H.  =  ^ 
2*5.  6.=6'2-6«4;  6-194Haa8iii., 
6-35  Vrba.  Lester  metallia 
Color  and  streak  Ught  steel- 
gray  inclining  to  cdlYer-wbite, 
alao  to  bl^kish  lead-gray. 
Opaque. 

Coinii.—(Pb,Ag,).SbA,   or 
MPb,AgJS.2SbA  =(i*  i^b:  Ag. 
=  4: 3)  Salphnr  18-7»  antimony 
25-5,  lead  31-3,  silver  24*5  =  ;00.      Also  (anal.  6)  Pb.Sb.S.,  ^  Snlpbnr  18-9, 
antimony  25%  lead  55-4  =  100. 

AbsL— 1,  2»  WOhler,  POffg.,  46, 168.  1888.  8,  BKOsara  [Rev.  HInera,  6»  868],  Ann.  Hlnei^ 
8,405.1855.  4,  Fayr,  Jb.  Min.,  578, 1860.  6.  Morawski,  Zs.  Kr.,  d,  161*  1878.  6.  L.  G.  Bakbis* 
Am.  J.  8c.,  36,  462, 1888. 


1.  IMberff 

2. 

a  gpaln 

4:  Fribnun     O.* 

6.  Spain         Q. 

6.  Coloiado 


6-280 
6*040 


8 

18-77 
18-71 
17-60 
18-41 
18-90 
18-88* 


8b 

27-72 
27-06 
26-88 
2711 
26-64 
25-99 


Pb 

80-00 
8008 
81-90 
80-77 
81*88 
55-52 


Ag  pis 

22-18  0-11  Ga  1-22  s  100 

28-76  —   =99-60 

22-45  —   =98-78 

28-08  0-68  =  100 

28  81  ^  Cu  0-18  =  99-86 

tr.  tr.    =  100-49 


By  calculatloD. 


Pbanl  refers  here  the  masslTe  dark  Wiii$gitUioen  analysed  by  Elaproth,  who  obtained  (I.e.) 
622-00.  8b  21-50.  Pb41-00.  Ag9-25,  7el-75.  a!,0.  100.  810.075  =  97-25.  considering  part 
of  the  sHyer  as  here  replaced  by  lead. 

Pyr.— In  the  raen  tube  gives  sulphurous  aiid  antlmonial  fumes/ the  latter  condensiog  as  a 
white  sublimate.  B.6.  on  charcoal  fuses  easily,  giying  a  coating,  on  the  outer  edge  white,  from 
sntimony  triozide,  and  near  the  assay  yellow,  irom  lead  oxiofe;  continued  blowing  lesTes  a 
globule  of  silver. 

Obs.— With  argentite.  siderite,.  and  galena,  in  the  HimmelsfQrst  mine,  at  Freiberg  In 
Saxony;  at  Kabnik  In  Hunniry;  at  Ratieborzitz.  the  ore  of  which  locality  contains  bismuth, 
according  to  Ztncken;  at  FeMbdnya;  at  Hiendelendna  in  Spain,  with  argentite,  red  silver, 
dderite,  galena,  etc.    In  groups  of  acicular  crystals  of  a  bright  steely  grayish  black -color  from 
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the  Augusta  Mt.,  QuDoison  Co.,  Colorado  (anal.  6).     Formerly  regarded  as  oocurring  at 
PHbram,  but  this  mineral  is  referred  to  diaphorite  (Zepb.). 
Named  after  J.  K.  fVeiesleben  (1774-1846). 

Rat— 1  Min.,  p.  S06,  1852.    '  See  Miller,.!,  c    «  Zepb.,  Ber.  Ak.  Wien«  63  (1),  190, 1871. 
*  Bkg..  Spain.  Ze.  St.,  a,  425. 1878, 


D.  Ortho-  Division.    R^As^S^  B,Sb,S^  etc.;  ako  B,A8S^  etc 

Boarnoulte  Groap.     8ItS.(A8,Sb>6i),S,.    Orthorhombic 

The  crystalline  fonn  of  only  a  part  of  the  species  proYisionally  inclnded  here 
Is  definitely  known. 


136.  Bonrnonite  3(Ca,,Pb)S.Sb.S. 

137.  Wittiohenite  3Cn,S.Bi.S. 

138.  Aikinite  3(Pb,Cu,)S.6i,S. 

139.  Boulangerite  3PbS.Sb,S. 

140.  Lillianite       j  ^JJUfel's. 

141.  Stylotypite  3(Cn„Ag„Fe)S.Sb.S,  * 

142.  Onitermanite  3PbS.A8,S,? 

14b.  Tapalpite  3Ag.(S,Te).Bi,(S,Te),? 


0-9380  : 1  :  0*8969 
0-9719 : 1 


0-941 : 1 


Pyrargyrite  Group.    3Ag,S.  ( As^Sb)^,.    Bhombohedral,  hemimorphic 

144     Pyrargyrite     3Ag,S.Sb,S,  <(  =  0-78916 

145.    Pronstite         3Ag,S.As,S.  ^  =  0-80393 


146.    PyrostUpnite    3Ag,S.Sb,S, 
147. 


Monoclinic   0-3547  : 1  :  0-1782    90* 
Monoclinic   0-5280:1:0-5293    89'' 26' 


Boomonlte  Group. 

136.  BOURNONITB.  Ore  of  Antimony  (fr.  Endellion)  P.  BashMgh  (Spec.  Brit  Min..  1. 
34,  pi.  six.,  1797.  Triple  Sulphuret  of  Lead.  Antimonv,  and  Copper  Baumon  (with  figs.).  Phil. 
Trans.,  80^  1804;  Ch.  Hateheii  (anal.),  ib.  63.,  Boumonite,  Antimonial  Lead  Ore,  Jameson,  Syat.. 
2,  570,  1805.  3,  872,  1816.  Spiessglanzblei  Kani.,  in  Klapr.  Beitr.,  4,  82,  1807.  and  Tab..  68, 
1808.  Plomb  sulfur^  antimonifdro  H.,  Tabl.,  1809.  Endellione  Bcmm.,  Cat.  Miu.,  400.  1813. 
Schwarz  Spiesglanzerz  Wem,  Sohwarzspiessglaserz,  Antimonbleikupferblende  Oerm,  Anti- 
moine  sulfur^  plumbo-cuprif^re  K,  Tr.,4,  1822.  Rftdelerz  [=:  Wheel  Ore]  Kapnik  miners. 
Endelliouite  Zippe,  Char.  Min.,  218,  1850.    Oaftutil1o£^n.  8.  A. 

Prismatischer  Splesglas-Olanz  Moh$,  Char.,  1820;   Prismatoldischer  Kupfer-Olanz  Mohs^ 
Grundr.,   2,  558,   1&I4.     Antimonkupfer-Qlanz  Breiih,    WOlchit  Haid.,  Handb..  564.  1845 
WOlchite. 

Orthorhombic.    Axes:  df :  i  :  i  =  0*93797  :  1  :  0-89686  Miller'. 

100  A  110  =  *43^  10',  001  A  101  =  ♦43^  43%  001  A  Oil  =  41°  53J'. 


BOURNONITB  QBaUP—BOUBNONITE. 
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Formil*; 

a  (100.  M) 
M010.i.{) 
c(001,  0) 

tl  (310.  f-8) 

e  (310, 1-2) 

I  (320.  i-I) 

i?(?50,  i-l)» 

Z7(lltt-0.  i'Vy 

e(48i».^J) 

ir(970,|.f)« 

*(540.i-f> 

m  (110.  /) 

y(5«o.  i.|)» 


«  (840.  i4) 
«  (230. 4.J> 
/(120,  fS) 

f  (180,  £.fi) 
£  (8100.  uT/if 
«  (140.  f4)« 
Z(150.  i-5)« 

<{  (160.  i-i) 

r  (1-0-18.  A-W 
/J  (108.  H)? 
r  (105,  i-Q* 

i  (104.  H) 

^  (207.  H)? 
e  (108,  J-i) 


F(205. 1-V 

« (102,  H) 

A  (208.  H) 

It  (304,  fi)? 

0  (101,  1-i) 

a  (504.  f  I)? 

f  (201,  2-i) 

6  (801.  84) 

C  (401,  4-1) 

K  (018,  |.« 

y  (028.  H) 

n  (Oil,  14) 

S  (081,  8-<)« 


n  (114,  })• 

0  (118.  i) 
tt  (112,  i) 
P(101019,  {if 
i8(559,W 
if  (558,  §)• 
|>(228,f) 
X  (884,  I) 

If  (HI.  1) 
«'(554.  f)» 
Z  (448,  !)• 
8(171712,  tt)* 
/*(882, 1) 
r(985,|)« 


if  (UMl,  !41)« 

V  (7-2  14,  44)* 
I  (816,  44) 

I7'(814.  fS)* 
4  (214.  fS> 
6  (218,  f  §) 
« (212,  12) 

V  (211,  2-2) 

^  (7-414,  H)* 
X(748,  H)* 
O'  (826,  H)> 
Z>(822,H)> 


T  (821.  S-If 
W  (481.  4-f  )• 

r(4H  H)* 

r(866, 1-if 

w  (846,  M) 

Q  (282,  H)* 

J'(128,|.5)« 

)r  (122,  Vi) 

p  (121,  2-3) 

r(184.f8) 

9(181,8  8) 

fl^(275.  i^f 

*A  (144.  14) 


Mien* ftdds as  doubtful  forms:  (610),  (6'18'0),  (5*160), (270),  (860),  (680),  (190);  (907): (0114> 
(014);  (415),  (20-20-21),  (12-12-11),  (14-1411),  (17-1711);  (28-11-84),  .(19-20  88):  (868).  (182),  (MO-9;. 

a-18-19). 


lit 


{  = 


or 


50M6r 

64*2' 

86*20r 

56*8' 

89*8' 


58' 
85*21' 
51*6* 
87*26' 

124*  4r 


cu 


141* 

84' 

61* 

45* 

88* 

46*' 

189* 

18' 

88* 

16' 

41* 

9' 

62* 

40' 

68* 

8* 

69* 

T 

CM 

ep 


2r50' 
46*84' 
64*40' 
68*48' 

47*8* 
57*22' 
70*58' 
85*55* 
109*50' 
49' 66' 


nz    =    89*11' 


.in 


uu     =s 


"' 


«r": 


■"' 


#•'"    s= 


pp 

jrar*" 


44*8' 

68*  «r 

65*64' 
79*28.' 
85*55' 
46*8' 
104*  43' 
77*67 


J. 


'd^Ijg^ 


e. 


6. 


Fig.xl.  Han,  L^vy.       2,  5,  Kagyig.  ZirkeL    8.  Kapnik.  Hbg.-Schrauf:    4.  Harz,  Zirkel* 

6.  Liskeard.  Miers. 

Twins:*  tw.  pL  m;ioften  repeated  forming  cruciform  and  wheel-ehaped  cr^stfilgi 
with  also  encloaed  twin  lamellse.  Crystels  usually  short  prismatic  to  tabular;  often 
%gi^g&ted  in  ^rallel  position;  ^prismatic  faces  often  vertically  striated,  also 
macrodomes  horizontally.    Also  massive;  granular,  compact. 

Cleavage:  b  imperfect;  a,  c  less  distinct.  Fracture  subconchoidal  to  ui  3vexu 
Bather  brittle.  H.  =  2*5-3.  G.  =  5-7-5-9.  Luster  metallic,  briUiant.  Color  and 
streak  iteel-gray,  inclining  to  blackish  lead-gray  or  iron-black.    Opaque^ 
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Com^— (Pb,Cu,).Sb,S,  or  3(Pb,Cu.)S.SbA  =  PbOuSbS,  (if  Pb :  On,  =  2 ;  1) 
Salphar  19-8^  antimony  24*7,  lead  42*5,  copper  13*0  sc  100. 

AnaL— 1,  Walt,  Ch.  News,  28,  S71,  Igm    d.  Helmbacker.  Idn.  Mitth.,  86. 1875.    M» 
Hidegh,  Zs.  Er.,  8.  584, 1888,  ref.    6,  8ip(H»,  Zs.  Er.,  11.  818, 1886.    6.  LeBinaky,  J.  pr.  Oh 
40,S38, 1889.    Alao6thSd..p.  96. 


1.  Liskeard      G.  s  6*886 
8.  Pftbiam 

8.  FelsOb&nya  O.  =  6*86 
4.  Kapnik        G.  =  5*787 
6.  Nagyig       G.  =  6*766 
6.  Neudorf 


8       Sb     Ab     Pb     Cu     Ag  Fe 

19*86  28*57  0*47  41.95  18  87    —  0*68  s  99*80 

19*94  84-74    —  89*87  18*58  1*69  0-18Zn  0*09  s  99*66 

19*78  28-80    —  4207  12.82    —  0*20  =  98*67 

10-87  22*42  0*41  40*98  14*75  0*40  0*81  =  99 14 

20*22  18-42  8*18  48*86  12*87    —  0*61  Md  0*26,  Zn  0*20  .=  99*61 

19*90  26  86    —  40*20  12*56   •*  —    gangue  0*60  =  99*60 


7. 


ft 


Pyr.,  alo-sln  the  clcBed  tube  decrepitates,  and  giyes  a  dark  red  sublimate.    In  the  open 

tube  fflves  sulphur  dlonde,  and  a  white  sublimate  of  antimony 
tiioxlde.  B.B.  on  charcoal  fuses  easily,  and  at  first  coats  the 
coal  white;  continued  blowinff  gives  a  yellow  coating  of  lead 
oxide;  the  residue,  treated  with  soda  In  R.F.,  glyes  a  globule  of 
copper. 

Decomposed  by  nitric  acid,  affording  a  blue  solution,  and 
leaving  a  residue  of  sulphur,  and  a  white  powder'containing  anti- 
mony and  lead. 

Ob8.-=-Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  in- 
clude the  Meiseberg  localities),  where  the  crystals  occasionally 
exceed  an  inch  In  diameter;  also  at  Wolfsberg,  Clausthal,  and 
Andreasberg  Id  the  Harz;  at  Pfibram  in  Bohemia;  with  quartz, 
tetrahedrite,  and  phosphorescent  sphalerite,  at  Kapnik  in  Hungary, 
in  flattened  crystals;  at  8ervoz  in  Piedmont,  associated  with, 
pearl  spar  and  quartz.  Other  localities  are  the  parish  of  Brftunsdorf  and  Geradorf  in  Saxony. 
Olsa  in  Carinthia,  etc. ;  Endellion  at  Wheal  Boys  in  Cornwall,  where  it  was  first  found,  and 
hence  called  endelliane,  by  Count  Boumon,  after  whom  it  was  subsequently  named;  in  Mexico; 
at  Huasco-Alto  in  Chili;  Mina  Beatrix,  8ierra  Gorda,  Atacama;  at  Macfaacamarca  in  Bolivia; 
in  Peru. 

In  the  U.  8.,  at  the  Boggs  mine,  Tavapal  Co.,  Arizona  (Blake),  with  pyrlte,  cha]cop3Tite, 
etc.:  also  from  Montgomery  Co.,  Arkansas,  with  galena,  tetrahedrite,  etc.  (F.  W.  Gibb).  Also 
reported  from  the  Bear  and  Anvil  Mu.,  San  Juan  Co.,  Colorado.  In  Canada,  in  the  township  of 
Marmora.  Hastings  Co.,  and  Darling,  Lanark  Co.,  Ontario. 

AIL—Occurs  altered  to  cerussite,  malachite,  azurite,  and  also  (as  Rammelsberg  has  shown) 
lo  the  mineral  called  toolehiu  (Antimonkupferflanz  Oerm.),  which  occurs  in  similar  crystals,  with 
the  same  hardness  and  same  sp.  gr.  (5 -88-6*94  Kg.).  It  was  originally  from  WOlch  in  Carinthia, 
but  occurs  also  at  Olsa,  with  true  boumonite.  Rammelsberg  found,  as  the  mean  of  4  analyses 
(Min.  Ch..  80,  I860),  S  16-81,  Sb  24*41,  Pb  15-59,  Cu  42-88,  Fe  0*86  =  100.  excluditig  the  ad- 
mixed carbonate,  sulphate,  and  antimonial  salts  of  lead  and  copper,  and  some  water.  Sae  Min. 
Ch,.  102,  1875. 

Artif.— On  synthetic  experiments,  Doelter,  Zs.  Er.,  11, 88,  1885.  Also  later  (Anz.  Ak.  Wien, 
101, 1890),  where  it  is  shown  that  bournbnite  when  digested  in  water  as  a  fine  powder  in  a  sealed 
tube  at  80**  is  slightly  soluble;  in  connection  with  these  experiilients  crystals  of  the  common 
twinned  form  were  obtained. 

Ref.— 1  Min.  p.  201,  1852;  cf.  Rose,  Pogg.,  76,  291. 1849.  and  Zirkel,  Ber.  Ak.  Wien.  46 
(1),  431. 1862.  *  See  Zirkel,  1.  c:  Hbg.,  Min.  Not.,  6, 82,  ld63;  Scbrauf,  AUas,  Tf.  xxxvi-xxxviii, 
1871-72;  Miers,  Min.  Mag.,  6,  59.  1884;  Gdt.,  Index,  I,  827  et  seq..  1886.  *  Zeph.,  Lotos,  1876. 
*Rath,Z8.Kr..  1,602. 1877.    » Groth.  Min.-Samml..  61, 1871,    •Miers.  Lc 


137.  WimORXINITE.  Kupferwismutherz  8eU>.,  Denks.  d'Aerzte  u.  Nat.  Schwab.,  !» 
419;  Klapr,,  Beitr.,  4,  91,  1807.  Bismuth  sulphur6  ciiprifdre  Fr.  Cupreous  Bismuth;. 
Cupriferous  Sulphuret  of  Bismuth.  Wismuth-Kupfererz  Leonh.,  1826.  WiUichit  £M.,  Taf ., 
18,  1858.    Wiltichenit  Kenng.,  Uebers..  1858, 118.  1855. 

Orthorhombic.  In  crystals  resembling  bournonite  with  o,  J,  c,  m,  o,  n,  Breith. 
Massive  and  disseminated;  also  coarse  cblnmDar,  or  an  aggregate  of  imperfect  prisms. 

Fracture  conchoidal.  H;  =  3*5.  O.  =  5,  Hausm.;  4*3^  Gallenbach,  Hilger. 
Color  steel-gray,  tin-white,  tarnishing  pale  lead^gray.    Streak  black. 

Comp — Cu.BiS,  or  3Cu,S.Bi,S,  =  Sulphur  19-5,  bismuth  42-1,  copper  38-4 
=  100. 

Anal.— 1,  Petersen,  Pogg.,  136,  500,  1869.    2,  G.  LindstrOm,  G.  FOr.  F6rh.,  9,  523.  1887. 
Also  5th  £d.,  pp.  98,  99. 
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8        Bi        Cu        Pb. 

1.  Gftllenbach     O.  =  4'45       20*80    4113    36-76      —    As  0-79,  Bb  0-41,  Ag  015,  Zn  013, 

[Fe  0-85  =  100-09 

2.  Gladhammar  6.  =  6 70       17*70    42*94    20*86    1804 Zn  006,  Fe  0*68,  inaol.  0*16  =  100*44 

It- is  a  question  whether  anal.  2  belongs  here;  cf .  lillianite. 

Pjrr.— Id  the  open  tube  gives  sulphurous  fumes  and  a  white  sublimate  of  bismuth  sulphate.. 
B.B.  on  charcoal  fuses  easily,  at  first  throws  out  sparks,  and  coats  the  coal  with  bismuth  trioxide» 
the  residue  with  soda  in  R.F.  eiyes  a  globule  of  metallic  copper.  Soluble  in  hydrochloric  acid, 
with  evolution  of  hydrogen  sulphide;  decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs. — From  cobalt  mines  with  barite,  near  Wittichen,  Baden;  also  at  Zell,  near  Wolfach;  at 
Christophsau  near  Freudenstadt.  Chiefly  at  the  Neuglt^ck  mine,  B5ckelsbach,  also  Auton 
mine  in  Ueubach,  David  mine  in  Silberberg,  and  King  David  (anal.  1  )  in  Gallenbach.  A  related 
mineral  (anal.  2)  occurs  at  Gladhammar,  Sweden. 

Alt.— Undergoes  easv  alteration,  becoming  yellowish  brown,  then  red  and  blue  externally, 
forming  appareuuv  covellite;  also  changing  to  a  greenish  earthy  mineral,  which  is  a  mixtui-e  of 
malachite,  bismuth  oxide,  and  hydrated  iron  sesquioxide;  also  to  an  earthy  yellow  biamutite  and 
bismuth  ochre.    Sandberger.  Jb  Min..  274,  1865. 

Artif.— Obtained  by  Schneider.  Pogg.,  127,  302,  1866. 

138.  AIKINITU.  Nadelerz  Mohs,  Null's  Kab.,  3.  726, 1804.  Bismuth  sulfur6  plumbo- 
cuprifdreiT..  Tabl..  105.  1809.  Needle  Ore;  Acicular  Bismuth;  Cupreous  Bismuth.  Aikinite 
Oiopman,  Min.,  127.  1843.  Palriniie  Haid.,  Uandb.,  568, 1845.  BelODlt  Qlaek.,  Syu.,  2^  1847. 
Aciculite  Nicol,  Mio..  487.  1849. 

Orthorhombic.     Axes:  d:b  =  0"9719  :  l-Miers. 

Forma:  b  (010,  t-l).  e  (210,  i-2),  m  (110,  /).  /(120,  i-&),  t  (130,  i-8). 

Angles:  ee'"  =  5r  50',  mm'  =  •88'  22'.  /'  =  54'  27',  tt"  =  37*  52';  ft*  =  64*  5*.  if  =  27* 
13i',  bi  =  18'  56',  measured  63*  26',  26'  34'.  19"  4'. 

Crystals  embedded,  acicular,  longitudinally  striated.     Also  massive. 

Fracture  uneven.  H.  =  2-2-5.  G.  =  6-1-6-8;  6*757  Frick.  Luster  metallic. 
Color  blackish  lead -gray,  with  a  pale  copper-red  tarnish.     Opaque. 

Comp.— 3(Pb,Cu,)S.Bi,S,  or  (if  Pb  :  Cu,  =  2  :  1),  PbCuBiS,  =  Sulphur  16-8, 
bismuth  36-2,  lead  360,  copper  11-0  =  100. 

AnaL— 1,  2,  Frick.  Pogg.,  31,  529,  1834.  3,  Chapman,  Phil.  Hag.,  31,  541,  1847.  4,  Her- 
mann, J.  pr.  Ch.,  76,  452,  1858. 

S  Bi  Pb  Cu  Nl 

1.  Bcrezov.G.  =  6-757  16  05       34-62       85-69       1179         —=9815 

2.  ••  1661        36-45       8605        1059         —    =  9970 
?.        ••        G.  =  6-1               18-78       27  93       4010        1258         —    =99-34 

4        "  16-50       34-87       96'31        1097        036  Au  0  09  =  99*10 

Pyr.,  etc< — ^In  the  open  tube  gives  sulphurous  fumes,  and  also  a  white  sublimate,  which  mav 
be  fused  into  clear  drops  that  are  white  on  cooling;  the  assay  becomes  surrounded  with  a  ^lack 
fused  oxide,  which  on  cooling  is  traosparent  and  greenish  yellow.  B.B.  on  charcoal  fuses  and 
gives  a  white  coating,  yellow  on  Uie  edge  nearest  the  assay;  with  the  fluxes,  reactions  for  copper^ 
and  after  long  blowing  a  globule  of  metallic  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  lead  sulphate. 

Obs.— Occurs  at  Berezov  near  Ekaterinburg,  Urals,  with  gold,  malachite,  and  galena,  in 
white  quartz.  In  the  United  States  perhaps  at  Gold  Hill.  Rowan  Co.,  N.  Carolina  (possibly 
cosalite,  Genth). 

Raf^— >  Berezov,  HIn.  Hag.,  8,  206, 1889;  Miers  gives  410  instead  of  210.  but  the  former 
does  not  agree  with  the  measured  angle.    Hoemes  gave  a  prismatic  angle  of  70**. 

139.  BOUXiANQBBnS.  Plomb  antimonl^  sulfur^  Bautanger^  Ann.  Mines,  7,  575,  1835. 
Bchwefelantimonblel  Antimonbleiblende  Oerm,  Sulphuret  of  Antimony  and  Lead.  Boulan- 
gerit  Thaultw,  Pogg..  41,  216. 1837:  Bamn,.  ib.,  46,  281.  Smbrithite,  {"lumboetib,  BreitA.,  J. 
IV.  Ch.,  10,  442,  IsSr 

In  plumose  masses,  exhibiting  on  the  fracture  a  crystalline  structure;  also 
granular  and  compact 

H.  =  2-5-3.  G.  =  5'75-6-0.  Luster  metallic.  Color  bluish  lead-gray;  often 
covered  with  yellow  spots  from  oxidation.    Opaque. 

Comp.— Pb,Sb,S,  or  3PbS.Sb,S,  =  Sulphur  18*3,  antimony  22-8,  lead  68!B 
s=  100. 


130 


BULPHABSBNITE8.  BULPHANTmONITEa,  ETC. 


Aiiia.--1,  Genth.  Am.  J.  8c..  46,  880.  1868.    2,  8.  Rath,  Pogg..  136.  480, 1869.    4,  ft 
Prenzel,  J.  pr.  Ch.,  2,  860.  1870.    Also  Gth  Ed.,  pp.  99,  795. 


8 

8b 

Pb 

Ag 

1.  Echo  Distr..  Nevada 

17-91 

26-85 

54  82 

tr.  Fe  0-42  «:  100 

2.  Silbersand                 G.  =  6*985 

18-62 

22  98 

55-82 

—  =97-87 

8. 

18*51 

25  65 

5614 

T-  =  100-80 

4.  Plumbosiib                  G.  =r  617 

f  1809 

20-49 

59-54 

—  Cu  0-88  =  9900 

6.  ISmbrUhUe                  G.  =  6*88 

1808 

21-47 

59-80 

—  Cu  0-80  =  99-65 

The  last  two  correspond  nearly  to  10Pb8.88bi8t.  but  the  material  analyzed  may  not  have 
been  quite  pure.    Cf .  Gultermanite. 

Pyr.— Same  as  for  zinkenite. 

Obs.— Quite  abundant  at  Moli^res.  department  of  Gard,  in  France;  also  found  at  Nasafjeld 
In  Lapland;  at  Nerchinsk;  Ob^-Lahr  in  Savn-Altenkirchon;  Silbersand  near  Mayen  in  the 
JSifel;  Wolfsberg  in  the  Hans;  PHbramln  Bohemia;  near  Bottino  in  Tuscany,  both  massiye, 
acicular,  and  fibrous.  Also  in  acicular  crystals  embedded  in  quartz  in  Echo  District,  Union 
county,  Nevada. 

Named  after  C.  L.  Boulanger  (1810-1849). 

EmbrUhUe  is  from  the  locality  of  boulangerite  at  Nerchinsk.  It  is  granular  in  texture,  of  a, 
lead-gray  color.  Named  from  euSpiOnS,  h&ivy,  PlumbogUb  is  alsu  from  Nerchinsk;  it  Is 
eolumnar  to  fibrous  in  structure.    Named  from  plumbum  and  aUbium, 

140.  LZLLXAMITXI.    H.  F.  KeUer,  Zb.  Er.,  17.  67, 1889.    Kobellite  i)(. 

Massive^  crystalline. 

Luster  metallic.     Oolor  steel-gray.    Streak  black.     Opaque. 

Comp.— Fb.BiA  =  3PbS.Bi,8,  =  Sulphur  15-7,  bismuth  33-8,  lead  50-5  =  100- 
Also  Pb.BiSbS.  =  Sulphur  16*9,  bismuth  18*2,  antimony  10*5,  lead  54'4  =  100. 
Further  the  lead  may  be  in  part  replaced  by  silver,  in  anaL  1-3,  Pb  :  Ag  =  4  : 1. 

Anal.— 1-8.  H.  F.  &  H.  A.  Keller,  J.  Am.  Ch.  Soc.,  7.  194, 1885.  4.  Rg.,  Ber.  Ak.  Berlin* 
287, 1862,  after  deducting  6*61  cobaltite,  8*67  chalcopyrite.    6.  Qent.  Rg..  Min.  Ch.,  100, 1875. 


8 

Bi 

8b 

Pb 

Ag 

Cu 

1.  Colorado 

16-21 

82-62 

_ 

48-94 

5-78 

<r.   =97  55 

2. 

15-27 

88-81 

— 

44-28 

5-49 

008  =  98-88 

«. 

1519 

88-89 

— . 

44-08 

5-73 

tr.   =96-88 

4.  Sweden      G. 

=  6145 

16-85 

18*68 

10  59 

52-09 

— 

—  Fe  0-48  =  98*64 

5. 

17-62 

17  89 

1014 

50-66 

— 

1-46  Fe  1-70  =  99-47 

Obs.— From  Hvena.  Sweden,  with  cobaltite  and  chalcopyrite.    Cf.  Kobellite.  p.  128. 
In  tbe  U.  S..  an  argentiferous  variety  occurs  with  galena  in  the  mines  of  the  Lillian  Mininf^ 
Ck>.,  Printerboy  Hill,  near  LeadYille,  Colorado. 


141.    8TTLOTTPITE.    Stylotyp  «.  Kobell,  Ber.  Ak.  MtLnchen.  1. 168.  1865. 
Ortho rhombic;  prismatic. angle  86^°  approx.     Twins:  cruciform,  angle  of 
intersection  near  90°. 

Fracture  imperfectly  conchoidal,   uneven.      Brittle.      H.  =  3.      G.  =  4*79. 
Luster  metaUic.    Color  iron-black;  streak  black. 

Comp. — 3(0u„Ag„Fe)S.Sb,S„  the  species  being  an  iron-silver-copper  bournonite 
(ratio  Cu,  +  Ag,:  Fe  =  2  : 1,  land  Cu,:  Ag,  =  6:1)  =  Sulphur  25  0,  antimony 
•1-3,  copper  28-3,  silver  8-1,  iron  7'3  =  100. 
Anal.— Kobell.  1.  c: 

8  2480     8b  dO-58     Cu  2800     Ag  8*80     Fe  700    Pb.  Zn  tr.  =?  98-18 

Pyr.,  etc.— B.B.  decrepitates,  and  fuses  very  easily.  On  charcoal  a  steel-gray  globulci, 
which  is  magnetic:  fumes  of  antimony 

Obs.— From  Copiapo  in  Chili. 

Named  from  arOXoi,  eolumn,  and  rvnoi,farm,  in  allusion  to  the  columnar  .form.,  in  whidL 
It  differs  from  tetrahedrlte.  although  approaching  it  in  composition. 

A  related  mineral  from  the  Great  JBastem  mine.  Park  county,  Colorado,  has  been  examined 
^Page. 

Btraciure  crysUlline.    H.  s  4.   G.  s  4*89.    Color  steel-gray.    Streak  dafk  red.    Analyata 

8  86  88    8b  84*47    Cu  8820    Pb  118    Zn  714    Fa  188    gangue  5*80  =  IQO^li 


PTRAB9TITS  GROUP— P7BABQ7ITS.  131 

The  copper  i8  stated  to  be  present  one  half  as  CuiS,  the  rest  as  CuS  (Ch.  Kews,  46,  215. 
18W). 

DOrsbldtite  Haimondi,  Miner»qx  du  P6rou,  p.  125, 1878. 

In  masses  with  indistinct  fibrous  structure,  also  in  line  needles    H.  =  2*5.    O.  =  5*40 
Color  light  gray.    Luster  metallic.    Associated  with  quartz  as  gangue.     After  deduction  of 
impudties  (81*8  p.  c.  gangue),  the  composition  is : 

8  24-15^    Sb  80-52,    Pb  25*81,    Ag7*84.    Cu  1*86,    Fe  2*24,    Mn  8*08.=  100. 

From  the    Irismachay   mine,  Auquimarca;    province  Cajatambo,  Peru.     Named  after 
Richard  DOrf eldt 

142.  aXTXTBRBCANITXI.    BiUOfrand,  Proc.  Ck>L  8c.  Soc.,  1, 129,  1884. 

Hassivey  compact. 

H.  =  3.    G.  =  5-94.    Luster  metallic.    Color  bluish  gray.     Opaque. 
Comp. — ^A  sulphide  of  arsenic  and  lead,  10PbS.3A8,S.  or  3PbS.A8,S,. 
Analysis,  after  deducting  2*6  lead  sulphate,  also  free  sulphur  and  pyrite,  gangue,  etc.: 

8  19*42       As  14  88       Pb  65-99       Cu  019  =  100 

The  formula  10PbS.8As,dt  requires :  8  19*5,  As  14*4,  Pb  66*1  =  100;  but  an  analysis  of 

Krer  material  is  needed  to  settle  the  composition.    It  may  prove  to  conform  to  the  general 
■mula  of  the  preceding  group,  i.e.,  8PbS.A8tSs  =  Sulphur  20*0,  arsenic  15*6.  lead  64*4  -  100. 
Oha.^Occui«  intimately  mixed  with  zunyite  at  the  Zuiii  mine,  near  8ilverton,  San  Juan 
Go..  Colorado.    Named  for  Mr.  Franklin  Quiterman. 

143.  TAPAZ«RTB.    PBdro  L.  Monray,  A.  del  Castillo,  Naturaleza,  1. 76, 1869.    Tellurwia* 
mutludUier  MummeUb&rg,  Zb.  G.  Oes.,  21,  81, 1869. 

Oranalar,  massive.  Sectilej  somewhat  brittle*  O.  =  7*803.  Luster 
metallic    Color  rale  steel-gray,  inclining  to  lead-gray,  tamishedt 

CoHf« — ^A  snlpho-telluride  of  bismutn  and  silver,  perhaps  3Ag,(S,Te).Bi,(S,Te), 
(if  8 :  Te  =  3  :  2)  =  Tellurium  20'3,  sulphur  7-8,  bismuth  281,  silver  43-8  =  100. 

AaaL— 1,  Rg.,1.  c    2,  8,  Genth,  Am.  Phil.  8oc.,  24.  41,  1887.  after  deducting  7-8  p.  c. 
fik&s.    These  luialyses  Ttay  widely;  the  above  formula  is  based  on  those  of  Genth. 


Te 

8 

Bi 

Ag 

Cu 

1. 

2410 

8-82 

48*50 

28*85 

ir.  =  99-27 

a. 

19*76 

8*07 

28*41 

48*76 

—  =100 

a 

G.  =  7-74 

21*67 

7*25 

24*99 

4609 

—  =100 

Pyr.— Fuses  easily  in  the  closed  tube,  giving  a  faint  white  sublimate.  B.B.  on  charcoal 
ffives  off  fumes  and  leaves  a  white  and  yellow  coatmg;  finally  vields  a  silver  globule.  Dinolved 
ill  the  cold  by  nitric  acid  forming  a  green  solution,  which  on  heating  becomes  colorless  with  a 
white  pndDitate. 

OIibm— Occurs  at  San  Antonio  mine,  8an  Rafael  district.  Sierra  de  Tspalpa,  Jaliscoi  Mexico. 


Psrrargyrite  Groap« 

14^  FTRAROTBITB.  Argentum  rude  rubrum  pt.  Oertn.  Rothgolderz,  Agne.  868^ 
Interpr.,  462, 1546.  Argentum  rubri  coloris  pt.,  Oemein  Rothguldenerz,  Oetner,,  Foss.,  62» 
1565.  Rothgylden  pt.,  Argentum  arsenico  pauco  sulphure  et  ferro  mineralisatum  pt.,  Mioera 
sfgentl  rubra  var.  opaca,  var.  nigrescens.  Wall,,  810, 1747.  Mine  d'argent  rouge  Fr.  TrL  Wall.* 
im  Ruby  saver  Ore  pt..  Red  Silver  Ore  pt.,  HOI,  Foss,  1771.  Dunkles  RothgUltigens^ 
Lichtes  id.  j^,  Wern.,  1789.  Dark  Red  Silver  Ore;  AnUmonial  Red  Silver.  Argent  antimonif 
solfor^  pi,  JZ,  Tr.,  1801.  Argent  rouge  antimoniale  PrauiL,  J.  Phys..  59,  407.  1804.  iiSrosil 
8elb,  Denks.  Nat  Schwab.,  1,  811,  Tftsch.  Min.,  401,  1817.  Rubinblende  pt  M<^,  Antimon* 
lilberblende.  Fjnnurgyrit  Oloek,,  Handb.,  888,  1881.  Argyrythrose  Beud.,  Tr..  2,  480,  1888L 
Argento  rosso  antimoniale /to/.    Rosicler  oscuro  4^111^    Petlanque 


Bhombohedral:  hemimorphic    Axis:  d  ==  0*78916;  0001  A  1011  =  42^  20^^ 

1  «■■»* 


Mien'. 
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'«  0.(7180.1*)  r,  (5-8-811.  A«)  «(8888.-l») 

c  (0001. 0)  Y  4  (6888.  J«)  V  (1286.  -*«) 

«(10iO,/)  «HM07,f)  X(6860.t«)  <f(lS83, -i*) 

a(ll^.i.a)  •i(51«4.1*)  P,(6895,  {«)  e(8M, -I") 

r(4l80.<^)  ^(4lS«.  A  y(588a,l«)  7(610i5-8.-n 

aSStoitl  n(4lS8,  1»)  S(8118M-8«,A^  «(art8.-i') 

-  C (U-4»18.  «»)  J(lTU-28«.iy)  «(8838H8,-|«b 

«  (1014.  J)  w  (8145.  JO  r(8357,  j»)  «(18i4, -J») 

i  (8088.  i)  ^(8143,  1«)  <r(8284.  J*)  ir(18il.  -Z") 

"S.S>  «(8-8n^.|V)  ^i?^^%;*>  i^(4-.6iH -V«) 

i7(8089.|)  F(ia-8i710.  A^  7    ,,...«;,¥.  n(148l,-8*) 

T/soSa  «  .,       t  ^1  (1718-8(J-4. 1')  „       .,  u. 

-*(«»*»  .  (7-810-4. 1»)  r,(48-710.A')  ^'(2•» H  2. -}^ 

'*iSt!'~^r  « (ll-6i6».  |»)  B(48t8,t')  f  (4-20  2411, -H*) 

wS      Sr  P(2«88.*')»  e(48?l.l')  '  ,^ 

rJS"?^  *  (10-6 18-8,  |»>  ir  (8M8-8.  !•)  ir(1861. -4  ) 

/^«ooi.   »;  F, (lie i?ia. A*)       ^(54Si, i«)  fi(8'i8i6  7. -m**) 

ifSlS  C(»8H-4.1«>  m (8 Hi .7. 1")  e(2l5i9-8.-V«) 

i ffi  g  A (7-4iMM^  -  ;j?,i^y;>  .  0-.  10  1. -8«> 

«mil8i  lA        •(7-4ii8,f'')  a(«7i8-ao.-A«)        2)(M8i8-i.-n") 

at    s  84"  21'  iliT  =   88'  41'  W    =  74*  25'  PP'  =  16*  38' 

<jr    =  42'20i'  TT    =  104*  JKT  W'   =  85*  12'  ««'     =  14*  61' 

en  =  68*  4^  ee'      =    42*  6'  f»'«  =  40'  48'  ^     ^ 

cr  =  66'  18'  W      =   98*  48'  yy^  =  41*  29'  ^r    =  12'  ir 

^  =  24*  80'  rr  =  iir  27'         w'  =  70*  8r        «y   =  i^*  84* 

«    =    61*  16'  ff      =115' 82'  W  =45*20'  «»     =  5*!  5t 

«r  =  72*  85J'        «,    -  07.  ^K'         ^^  =  !«• »'         «**  =  SI  52 

^    =    77*«7^  2«f     =    S-iL'  "^     =55«0i'  «r     ==^1 1£ 

««'=    22Mr  <r       =89-80'  ?ff'-28-S'  «P     =7e*»' 

aa'  =   58*  80*  <r      =    19*  27'  aa  -  zo  ^  -i'         •«  «• 

Twins:  tw._pL  (1)  a,  very  common,  the  axes  d  parallel  (f.  6),  and  e  the  comp. 
face.  (2)  u  (1014),  also  common^  the  oomposition-plane  usually  i.  n,  the  axes  then 
being  inclined  25  40'  to  each  other,  sometimes  |  u;  repeated,  all  three  faces  of  «  aa 
tw.  pi.  (f.  5),  also  as  twinning  lamellsd  (in  some  cases  secondary  in  origin)  as 
shown  by  fine  striations.  (3)  r,  not  common,  the  crystals  crossing  nearly  at  right 
angles.  (4)  e  (0112)  rare.  Crystals  commonly  prismatic  and  hemimorphic*,  as 
floroetimes  shown  by  development  of  the  two  ends  when  distinct;  also  by  tne  occur- 
rence of  fn  as  a  trigonal  prism;  also  by  the  unsymmetrical  development  of  striations 

^n  a  due  to  the  form  ^  (1671).    The  hemimorphic  character  is  often  obscured  by 
twinning.    Also  massive,  compact. 

Cleavage:  r  distinct;  e  imperfect  Fracture  conchoidal  to  uneven.  Brittle. 
H.  =  2*5.  G.  =  5-77-5*86;  5*85  if  pure.  Luster  metallioHidamantine.  Oolor 
black  to  grayish  black,  by  transmitted  light  deep-red.  Streak  purplish  red.  Nearly 
opaque,  but  transparent  in  very  thin  splinters.  Optically  negative.  Double  re- 
fraction strong.    ]uidices,  Fizeau  (Dx.): 

a>  =  3-084  €  =  2-881 

Co«p.— Ag,SbS,  or  3Ag,S.Sb,S.  =  Sulphur  17-8,  antimony  22-3,  silver  69-9 
cs  100.    Some  varieties  contain  small  amounts  of  arsenic,  see  proustite  p.  134. 


Figs.  1-4,  7,  from  Ulen.    S,  AadresalMt;,  Sbk. 


t.HlS88.    IS,  Tt&ube.  Jb.  HIn.,  1.  S86,  1890.    AImOI 


4.  Proiberj 
B.  Andreasberg 
<.  Dolora 

7.  Aodreuberg 

8.  Ouanajiuto 

9.  ZacAtecu 

10.  Andressberr 

11.  Freiberg 

12.  ChtBsTcUlo 
18  H»rz 

14.  AodTeasberg 
15-  Ea}uiel 


S«) 

leae 

17-70 

5871 

17-65 

S^TH 

17-W 

6-7W 

17-99 

fi-68 

1817 

S63 

17-81 

17-79 

S-88 

17-74 

BM 

17-74 

578 

17  85 

8-77 

17-89 

s-si 

17-78 

B-8« 

17-99 

6-76 

[1787] 

34  81 
9289 

sa-88 

1858 

le-es 

18-47 
22  45 
92  09 
22-89 
SI -69 
2164 
3120 
20-69 
18  86 


Ag 
5701  =  lOOlO 
08  08=  0909 
69  73=  99  74 
60-68=  99  78 
60-78  =  100-41 
60-58  =  100-97 
B9-7S  =  10001 
59-91  =  89-91 
60-04  =  100-44 
60-24  =  10011 
60-17=  99-98 
60  07=  99-95 
SO-21  =  99-70 
60  85=  99-80 
60-45  =  lOO 


HnickelfoaDdaneiiiebinibTaaTer<Pyritol..l69.  t7W.  and  both  light  aod  red  rilver ore> 
«we  tftemrds  considered  araeDical,  nntll  EUproth'a  analysis,  delecting  antimony  alone,  in 
YT  '?*"■■  ■  *■  ^"J=  "''^  **^  *»*•>  *«M  supposed  to  be  anlimonlal,  until  Proust,  in  1804. 
loosed  that  there  were  ti*o  species,  u  antimonlal  and  an  arsenical.  The  existence  of  inter 
med^ compounds  Is  ahovn  by  several  of  tbe  analyses  above. 

Fyr.,  etc— In  the  closed  tube  fuses  and  gives  a  reddish  sublimate  of  antimonvoxvsulphide; 
U  the  open  tube  sulphurous  fumee  and  a  white  sublimate  of  antimony  trloiide.  ETB.  on  char- 
coal  fuses  with  splrtiag  to  a  globule,  coats  the  coal  vfhite.  and  the  assay  is  converted  Into  rilves 
nlphlde,  which,  treated  In  O.P.,  or  with  soda  In  R.P.,  gives  a  globule  of  diver.  In  case  arseclo 
Is  ptnent  It  may  be  detected  by  fusing  the  pulverized  mineral  with  soda  on  charcoal  In  B.F. 

Decomposed  by  nitric  acid  with  [he  separation  of  sulphur  and  of  antimony  trloxide. 

Oba.-~Occurs  principally  with  calclte,  native  aosfolc,  and  nlena,  at  Andreasberg  In  tbe 
mra;  also  at  Freiberg.  Saxonv,  ^ilh  prousilte,  argenllte,  etc. ;  PHbram,  Bohemia,  wifli  argeu^ 
DfenMu galena;  Bcbemnltz,  Kremnltz,  etc.,  In  Hungary:  KaJ&nel,  Transylvania:  Kongsberg, 
Horwtv,  with  native  silver;  Oaudalcanal  in  Spain ;  In  Cornwall.  In  Mexico  It  ,Ia  worked  at 
wunajoato  and  elsewhere  as  an  ore  of  aUver.  la  Chili  it  is  found  In  ciyetals  with  proustlte  «• 
ChaEardllo  near  Copiapo. 
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In  Colorado,  not  uncommon;  thus  with  silver  and  tetrahedrite  in  Rubv  District,  Gunnison 
Co.;  with  sphalerite  in  Sneffle's  distr.,  Ouray  Co.;  Marshall  Creek,  San  Miguel  Co.;  near  Rico 
and  elsewhere,  Dolores  Co.;  also  Clear  Creek  Co.  and  near  Central  City,  Gilpin  Co.  In  Nevada, 
at  Washoe  in  Daney  Mine;  in  Ophirmine,  rare;  abundant  about  Austin,  Reese  river,  but  no 
good  crystals;  at  Poorman  lode,  Idaho,  in  masses  sometimes  of  several  hundred- weight,  along 
with  cerargvrite;  also  at  the  Monarch  and  other  mines  hi  the  Atlanta  district.  In  New  Mexico.' 
at  Gold  Hill  near  Silver  City,  Kingston,  Sierra  Co..  with  silver,  argentite,  etc.;  Bullard's  Peak 
district,  Grant  Co.    In  Utah  and  Arizona  with  silver  ores  at  various  points. 

Named  from  nvp,  fire,  and  apyvpoi,  tUver,  in  allusion  to  the  color. 

Alt.— Occurs  like  proustite,  changed  to  argentite  (AgtS);  to  pyrite.  Also  oiccurs  pseudo* 
morph  after  silver. 

Ref.— 1  Min.  Mag.,  8,  87,  1888,  and  Zs.  Er.,  15,  ld9,  1888;  cf.  also  Rethwiscb,  Jb.  Min., 
Beil.-Bd.,  4,  81,  1886:  the  latter  attempted  to  show  a  variation  in  angle  between  pyrargyrite  and 
proustite  corresponding  to  variation  in  composition,  but  this  is  not  confirmed  on  the  specimens 
examined  by  Miers  and  Prior,  cf.  also  Min.  Mag.,  7, 196,  1887. 

'  This  is  chiefly  the  list  of  Miers  (1.  c),  based  upon  a  critical  study  of  the  earlier  observations 

2f  other  authors  and  with  many  additions;  a  large  number  of  forms  regarded  as  doubtful  are  not 
icluded  here;  cf.  also  Rethwisch.  Jb.  Min.,  2,  1  ref..  1890.  Other  lists,  also  critical,  have  beeh 
given  by  Rethwisch  0*  c.)  and  Gdt.,  Index,  3,  69.  1888.  With  earlier  authors  the  forms  for 
pyrargyrite  and  proustite  have  not  been  separated.  References  to  the  literature  are  given  In 
toll  by  Rethwisch  and  by  Miers.  *  Traube,  Kaj&nel.  *Tb.  Min.,  1,  286, 1890.  On  the  hemi* 
morphic  forms  and  twinning,  see  Schuster,  Zs.  Kr..  12, 117, 1886,  also  Miers,  1.  c. 


146.  PROUSTXTB.  Areentum  rude  rubrum  translucidum  carbuncults  simile  Chrm, 
Darchsichtig  Rodtguldenerz  Jlprte.,  862.  Interpr.,  462,  1646.  Argentum  nibri  coloris  pellu- 
ddum,  SchOn  Rubin  Rothguldenerz,  Oetner,  Foss. .  62,  1665.  Minera  argenti  rubra  pellucida 
Wall.,  811,  1747.  Ruby  Silver  Ore  pt.  Eai  Argent  rouge  arsenicale  Pratut,  J.  de  Phys.  69, 
^,  1804.  Lichtes  RothgUltigerz  pt.,  ArsenikaUsches  id  ,  Arseniksilberblende  Oerm.  Rubin- 
blende  pt.  Arsenical  Silver  Ore;  Liffht  Red  Silver  Ore.  Proustite  Beud.,  Tr.,  2.  445,  1882. 
Argento  rosso  arsenicale  Ital,    Rodcler  clut>  Span, 

Bhombohedral;  hemimorphic.     Am  6  =  0*80393;  0001  A  1011  =»  42"*  52^' 
Miers'. 


Forms': 

t  (0001.  Ofi 
m  (lOlO,  /) 
B  (1120,  i-2) 
r  (4160,  i-l) 

u  (1014,  J) 

cu  =  18*  4' 
cr  =  42*62' 
60  =  24*64' 
e$  =  61*414 
«u'=  22*  86^ 
=  ♦72*  12' 


r(1011,i{) 

^(0li2, -i) 
A(08S2,  - 1)? 
$  {(X&h  -  2) 

Pdito.  f2) 


ml 


w(3li6,|») 

n,  (8-8n-2.  |^> 

p  (6279,  i') 

#  (ll-5i«12,i'> 
i   (8184. 1«) 

:42*46' 
:99*22' 
:  74*  89* 
:  86*  18' 
:49*   8' 


«  (2l8l,  1«) 

C  (9-6H-4,  f > 
y  (5382,  1«) 
y  (3251,  1») 

J  (1918-82-6.  1^) 


MM' 
MM^ 

aa' 

PP' 

PP^  =92*69' 


29* 
49* 
28* 
76* 
16* 


15' 
47' 
81* 
1' 
41' 


!r(4877,  r) 

d(1282,  -i») 
jr(8687,-f') 

a  (26?8,  - 1*> 

p  (i5to,  -  ^> 

ay  =  18*  561 
av'  =  24*  84^ 
or'  =  68*  64' 
mo  =  28*  66' 


1. 


Twins:  tw.  pi.  (1)  n  (1014),  common,  some 
times astw.  lamellso;  (2)  r,  also  common;  (3)  c, 
(4)  f,  both  rare,  cf.  pyrargyrite.  Crystals  often 
acnte  rhombohednd  or  scalenohedral.  Also 
massiye,  compact. 

Cleavage:  r  distinct.  Fracture  conchoidal  to 
nneven.  Brittle.  H.  =  ^2-5,  G.  =  5'57-5-64; 
5*57  if  pure.  Luster  adamantine.  Color  scarlet- 
vermilion;  streak  same,  also  inclined  to  aurora- 
red.  Transparent  to  translucent.  Optically 
negative.  Doable  refraction  strong.  Dichroism 
weak  I  <i  =  cochineal-red,  |  a  blood -red.  Indioes, 
Fizeau  (Dx.)*:, 

1,  Chafiarcillo,  Strang.    2.  Mleis.  ^r  ^  ^ ^^^^^  ^^  ^  ^  ^ ^^^^ 

Comp.— Ag,A8S.  or  3Ag,S.As,S,  =  Sulphur  19*4,  arsenic  15-2,  silver  65*4 
=  100. 
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AnaL— 1,  Pfeteraen.  J.  pr,  Cb..  106. 144. 1869.    d.  Retbwifleb,  Jb.  lib..  Befl.*Bd.,  4.  H 1886.. 
^7.  Q.  T.  Prior,  Min.  Mag.,  C,  98,  1888. 


0. 

8 

As 

8b 

Ag 

1.  Wittichen 

20*16 

15-57 

tr. 

68-88  = 

9911 

3.  Chafiarcillo 

6*555 

19-52 

1508 

^^ 

65-10  = 

99  65 

8.  Mexico 

6-57 

19-58 

14-98 

_ 

65-39  = 

99  89 

4.  Cbaftarcillo 

968 

19-24 

14-81 

0-59* 

65-87  = 

10001 

5. 

6'58 

19*81 

14-89 

0-26 

65-88  = 

99-84 

6. 

5-64 

19-64 

18-85 

1-41 

6506  = 

99  96 

7.  Saxony? 

19-54 

[12-291 

8-74 

64  43  = 

100 

Probably  too  higb. 

Pyr.,  etc— lo  the  closed  tube  fuses  easily,  and  gives  a  faint  sublimate  of  arsenic  trisulphide; 
io  tbe  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimate  of  arsenic  trioxide. 
B.B.  on  charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic;  by  prolonged  heating  in  O.F.,  or 
with  soda  in  R.F..  gives  a  globule  of  pure  silver.    Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obfti — Occurs  at  Freiberfif,  Johanngeorgenstadt,  Marienberg,  and  Annaberg  in  Saxony;  at 
Joachimsthal  in  Bohemia;  Wolfach  in  Baden;  Markirchen  in  Auaoe:  Chalanches  in  Dauphin^; 
Guadalcanal  in  Spain;  in  Mexico;  Peru;  Chili,  near  Copiapo,  at  Chafiarcillo  in  magnmoent 
crystallizations,  some  crystals  8  inches  long. 

In  Colorado,  Ruby  Distr.,  Gunnison  Co.;  Sheridan  mine,  San  Mieuel  Co.;  Yankee  Girl 
mine,  Ouray  Co.  In  Arizona,  with  silver  ores  at  various  points.  In  Nevada,  in  the  Daney 
mine,  and  In  Comstock  lode,  but  rare;  in  veins  about  Austin,  Lander  Co.;  in 'microscopic 
ciystals  in  Cabarrus  Co.,  N.  C,  at  the  McMakin  mine;  in  Idaho,  at  the  Poorman  lode,  witli 
pyrargyrite,  native  silver  and  gold,  and  cerargyrite. 

Named  after  the  French  chemist,  J.  L.  Proust  (1755-1826). 

Re^— 1  Cf.  references  under  pyrargyrite;  earlier  authors  have  not  attempted  to  separate 
the  forms  characteristic  of  proustite  from  those  of  pyrargyrite. 


146.  PTROSTZIiPNITB.  Fenerblende  Breith.,  Char.,  285.  888, 1882.  Fireblende  Dana, 
Hin.,  548. 1850.  Pyrostilpnite,  Dana,  Min.,  98, 1868.  Pyrichrolite  Adam.  Tab).  Min..  60, 1869. 
Pyrochrotit  BreUhaupi,  FTenzel,  Min.  Lex.  Sachsen,  252, 1874. 

Monoclinic     Axes  &:i:6  =  0-35465  : 1 :  0-17819;    /8  =  90**  =  100  A  001 

100  A  110  =  19°  31f',  001  A  101  =  26°  40J',  001  A  Oil  =  10"  6^'. 
Fomui:  0(001.0)  «  (140.  <4)  )r(131, -3-i)  i7(l21,  S-^ 

«(100.M)  «n,o  7^  rf  mi  -w^  p{Ul,~4-k)  P(i4l.44) 

.(oio.«)  rilJJ;^^         VZU-i^        0(1.1.-0.6)         «(ioi...ft) 

mm'"  =    89'   y  dD  =  58'  21'  aw    =   75*   T  ;ip'  =     64*  59' 

a'       =  109*  18*  ax  =  64*  40V  oo9    =  *29*  461'  oo'  =:  *110*  11' 

66'      =    70*  21'  op  =  or  45^  jrr    =    85'  20*^ 

Twins:  tw.  pi.  a.    In  slender  prismatic  crystals,  tabular  |  b;  faces  b  striated 
I  edges  b/cj,  b/oo'.    Usually  grouped  in  small  tufts  resembling  stilbite. 

Cleavage:    b  perfect.      Somewhat  fusible.     Fracture  conchoidal.     H.  =  2. 
G.  =  4-2-4-25.      Luster  adamantine,  on   b  pearly.     Color  hyacinth-red.    Trans- 
lucent   Extinction  (b)  inclined  S^-U*"  to  6,  or  extinction-angle  16*'-22**  in  twins. 
Comp.— Same   as    pyrargyrite,    Ag,SbS,  cfr    3Ag,S.Sb,S,   =   Sulphur    17 -8, 
antimony  223,  silver  69-9  =  100. 
AnaL— Hampe,  Zs.  Er..  6,  572.  1882. 

8  1811       Sb  22-80       Ag  59*44  ^  9985 
Plattner's  early  trials  gave  62*8  p.  c.  silver. 

Pyr*— Like  pyrargyrite.  .  ,        , 

Ohs.— A  rare  mineral  at  Andreasherg  in  the  Harz,  with  native  arsenic,  galena,  etc.;  also  at 
She  Kurprinz  and  other  mines  near  Freiberg;  at  Reichstfidt,.  near  Altenberg:  at  PKbram  and 
probably  at  Schemnitz.  Cf.  also  rittingerite.  Named  from  nOp,  fin,  and  ariXxyd^,  Mning. 
&  allosfon  to  the  color. 

->  Andreaslierg,  Zs.  Er.,  6,  570. 1882. 
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147.  BXTTmaBRXTS.    RIttingerit  ZSippt.  Ber.  Ale  Wlen,  9.  8,  845, 18S8. 


ap  =48*11' 
fix  =  48*  44' 


Monoclinic  Axes  tk\l\h^  0*52801 : 1  :  0-52934;  fi  ss  ^^V  26'  =  100  A  001 
Bchrauf  • 

100  A  110  =  27*^  50',  001  A  101  =  45*^  21^',  001  A  Oil  =  27^  53J'- 

Ponn»> !       d  (016-8.  V-*)      «  (884,  -  f)      q  a616-8,  -  V)      17  (834,  |)        p  (883.  |) 
«  (001,  0)       /  (115,  -  i)  p  (HI,  -  1)       0  (115.  i)  n  cill.  1)         Q  (I816-8,  VJ 

«(llD,i)       o(112,-i)  r(888,-|)      « (112,4) 

mm'"  =  •55'  40'  «•  =   59'  10'  cp  *  =  69'  SB'  irir'  =  41*  11' 

4a      =14r   0'  om=    89*30'  00'     r=  20<*  81' 

to       =29*35'  009=   39*40'  Tpp'    =  40*  49^ 

<g>       r±  48*  18'  6ir  =  •48*  52'  ««>'  =  26*  48'  pir  =  88*   5' 

In  very  small  crystalB,  tabnlar  |  c;  Bometimes  twins  with  tw.  pi.  a  and  c. 

Cleavage:  c  imperfect.  Fracture  conchoidal.  Brittle.  H.=2-2'5.  0.=5*63| 
Luster  submetallicHldamantine.  Color  blackish  brown  to  iron-black  by  reflected 
light.  Translucent  and  dull  honey-yellow  to  hyacinth-red  \ig  transmitted  light, 
fitreak  orange-yellow. 

Comp. — ^A  compound  of  arsenic,  selenium,  and  silver,  with  57*7  p.  c  Ag, 

Schrauf,  1.  c. 

Obs.— From  Joachimsthal,  Bohemia,  with  prousUte,  argentlte,  galena.  Also  from 
fichemnitz,  Hungary,  on  quartz  with  pyrargyrite,  pyrlte,  and  probably  pyroBtilpnite.  Named 
after  Rittinger.  an  Austrian  mining  official. 

A  mineral  from  Chafiarcillo.  Chili,  described  by  Streng  (Jb.  Min.  917.  1878,  547,  1879)  as 

f,  ibid.,  144,  1879)  and  may  b 
mposition  AgsAfl(S,8e)a  analogoi 
stilpnite.  ^Groth  places  rittingerite  near  stephanite,  basing  his  conclusion  upon  the  silver  per< 


pjrrostilpnite,  has  the  angles  of  rittingerite  (Schrauf,  ibid.,  144,  1879)  and  may  belong  .here;  for 
this  Streng  (J b.  Min.,  1,  67, 1886)  suggests  the  composition  AgsAa(S,8e)a  analogous  to  pyro- 


496ntage  given  above,  and  a  certain  resemblance  in  form  noted  by  Schrauf. 
£•£.->  Ber.  Ak.  Wien,  66  (1),  237, 1873. 


C.   Basic  Division. 
Tetnhedrlte  Group.   4BS.  (Sb,AB),S,.    Isometric,  tetrahedraL 

148.  Tetarahedrite  4Cu,S.Sb,S. 

4Cu,8.(Sb,As),S, 

149.  Tennantit  4Cu,S.As,S, 

Also  4Cu,S.(Sb,Bi)A    *  (Cu„Ag,)S.SbA    4(Cu„Hg.JS.8b,S,    4(Cu^Pb)a8bA 


ixlxb 

150.  Jordanite  4PbS.A8,S.     Orthorhombio     0-5375  : 1 : 2-0305 

151.  Meneghinite  4PbS.Sb,S.  ''  0*5289  : 1  :  0-3632 


152.  Oeooronite  5PbS.Sb,S,  '«  0*5805 : 1  :  0*5028 

153.  Stephanite  5Ag,S.Sb.S.  «  0*6291:1:0*6851 


164.    ZUbrickenite  6PbS.Sb.S, 

155.    Beegerite  6PbS.Bi,S, 

Ricbmondite 
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156.    Polybaiite  9Ag,S.Sb,S,  0*5793 : 1 : 0-9131 


157.    Pdyarnrrite  12Ag,S.Sc!A 


148-149.  TBTRABXIX>RITB->TIINNANnTB. 

TvtnOiedzito.  Argentum  araenloo  cupro  et  tetto  minenUflalom,  Falerts,  Grauerts,  Mfbenb 
•igenti  grSsea,  WaU,,  818, 1747.  Ealen,  Arffentum  cupio  et  antimonio  tulph.  mineialiBaluiii^ 
OvfiK.,  157, 1758;  Pyrites  cupri  flriaeua,  Fahlkupfererz,  Orantl.,  175, 175a  Aigentum  cinereuib 
crystallie pyramidatis  trigonip  v.  Barn,  Lithoph.,  1, 32, 1772.  Ouprom  cinereum  cryBt.  trigonifli^ 
etc..  9.  Born,  ib.,  108.  Fahlerz,  Kupferfablerz.  Bchwarzerz  pt.,  Aotimonfahleiz,  Gemu 
GnagiUigerz  Oerm,  pt.  Mine  de  cuiyre  griae  de  LUle,  CrUt.,  3,  815  (with  figs,  cryst.),  1783. 
Coivre  gna  J^.  Cobre  gria,  Fdvonado  8pan,  Gray  Ck>pper  Ore.  PftnabaBe  Beud,,  Tr.,  2.  488^ 
188S.  Tetraedrit  Raid,.  HaDdb.,  588.  1845.  CUnoedrit  pt.,  FahUt.  BreUk,,  B.  H.  Ztg.. 
26,181. 

Argentif.:  Argentum  rude  album  pt.  Agric,^  Fosa.,  882. 1546.  Weisgylden,  Minera  argentl 
alba  pt.,  WaU.,  812.  1747;  Cronstedt.  156, 1758.    WeiugllltlgenB  pt.,  Silberfablerz,  Q^augiltTgeni 

St.  SchwarzgiUigerz  pt,  Q^rm,    Aphthouite  Bmnb&rg  Bene.  J&.,  27,  286,  1848.   ;Freiberg{€ 
r«iifv.,  Min.,  117,  1858.     Polytellt  Kbl,  Taf.,  10,  1858  fooi  of  QMo.,  8yn.,  81.  a847l^ 
Leukargyrit  WeUbach,  Synops.  Min.,  62, 1875. 

Mnreurial:  bchwarzerz  pt.  Warn,  Queckailberfahletz  Oerm.  Graugiltigerz  pt.  Hauim* 
Bpaniollth  KU.,  Min.  Kamen.  08, 1858  Schwatzit  Ssnng.,  Min..  L  c,  1858.  Uera^eait  BrMt, 
B.  U.  Ztg.,  26, 182. 

Malinowskite  BaimofUU,  Domeyko  Min.  Chili,  6  App.  1876;  Min.  Pdroa,  122,  1878. 
Nepaulite  Piddingion.  J.  Asiat.  8oc.,  23, 170,  1854.  Btuderite  FsUenberg,  Mitth.  Gea.  Bern,  178, 
1864.  Ooppite  Beehi,  A.  ITAehiardi.  Min.  T6sc.,  d,  841,  1878.  Frigidite  A.  D'AeMardi,  Att. 
8oc. Toflc.,  172,  1881.  Nickelfahlerz  Armruni,  Zb.  Kr.,  7,  629, 1884.  Eobaltfahlerz  8andbmf$r, 
Jh.  Min.,  584. 1865. 

Tennantite.    Gray  Sulphuret  of  Copper  in  dodecahedral  crystala  Stnoer^,  Brtt.  Min..  1817. 


Tennantite  Wm,  d  R  PMUku,  Q.  J.  8c,  7,  95,  100,  1819.  Arsenikalfahlerz  Oerm.  Kupfer- 
blende  BreUh.,  Qiar.,  181.  251.  1828,  PcTgg..  9,  618, 1827.  Sandbergerit  BreUh.,  B.  H.  Z^.,  25, 
187. 1866.    Eiythroconite  Adam,  Tabl.  Min.,  59,  1869.    ZinkfaUlerz  Oerm,    JuUanite  WiiM^^ 


2a.  G.  Qea..  23.  486, 1871.    Fredricit  Eg.  ^jdgren,  G.  FOr.  F5rh.,  6,  82,  1880. 

AnniTite  Braune^  Mitth.  Gea.  Bern,  57, 1854.  Rionite  Braune, Peiermn,  Jb.  Min..  590, 1870^ 
Kobaltwiamuthfahierz  Bandberger,  Erzgftnge,  892,  1885. 

bometric;  tetrahedral.    Obsenred  forma' : 

«  aOO,  «)    /  (810,  i^8)     ^    ....  ^.     fi  (822.  M)?»         /I,  (411.  -  44)    «  (481,  44)« 
d  aiO,  i)       e  (210,  i.%f    ;;  '     J*       '     ^  (383  _  |.  n.  (211.  -  2-2)    •.  (5Sl,  -  5^) 

:  !iiV  ^> ,,   -  (382. 1)        n   (21i:  2.2!    0.  (611.  -  M)      Hiri'^^^Y  V.  fU  -  6-2^ 
*'"*•""<?'   J  (774,  i)»      *  (955,  H)    M.  (511.  -  5r5)?      «  (821.  8-1)  •.  (1»*7  0,  -  J|^^) 

P  (221,  2) 

TwinaV  (1)  tw.  pi.  o,  contactrtwius  with  the  coinp«*face  either  |  or  J.  to  the  tw. 
pUand  penetration-twins,  both  common,  twinning  often  repeated;  idso  rarely  twins 
(2)  with  axes  parallel  and  symmetrical  with' reference  to  a  cubic  plane.  Habit 
tetrahedral;  crystals  sometimes  in  parallel  position*,  as.  on  chalcopynte,  sphalerite. 
Also  masdve;  granular,  coarse  or  nne;  compact. 

Cleavage  none.  Fracture  subconchoiaal  to  uneven.  Bather  brittle.  H.  = 
3-4*5.  0.  =  4*4-5*1.  Luster  metallic,  often  splendent.  Color  between  flint* 
gray  and  iron-black.  Streak  like  color,  sometimes  inclining  to  brown  and  cherry* 
red.    Opaque;  sometimes  subtranslucent  (cherry-red)  in  very  thin  splinters. 

OoB^,  Tar.— FoTTETRAHEDRiTO,  essentially  Cu.Sb.S,  or  4Cu,S.Sb,S,=Sulphur 
23*1,  antimony  24*8^^  copper  52*1  =  100. 

For  TBKNAimTE,  essentially  Cu,A8,S,  or  4Cu.9. As  8,  =  Sulphur  26*5,  arsenic 
17-0,  copper  67*5  =  lOO. 

Antimony  and  arsenic  are  usually  both  present  and  thus  these  two  species  graduate  into 
2^  other  and  no  sharp  line  can  be  drawn  between  them.  There  are  also  varieties  containing 
bimutht  chiefly  at  the  arsenics)  end  of  the  series. 

Further  the  copper  is  replaced  by  iron  zinc,  silver,  mercury,  lead,  and  rarehr  cobalt  and 
Aiefcal,  and  in  traces  tin  (Sandb  )  and  perhaps  platinum,' ' 
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L  TotnbMlrita.    AjfrmninAi.  Skbibs. 

Tnt.— 1.  OnUnarj/;  lichtes  E^lilera  Otrm.  CoDtalna  little  Or  no  ailTer,  Color  iteel-gniy  to 
dark  gn.y  and  Iron-biack.     6.  =  4'T6-4'9. 

2.  Arganliferout;  Freibergite,  Weisaelltigerz  Oerm.  Color  usually  •teel-KTsy,  llgbtw  tliaa 
the  ordinary  vai-lelies;  aometimes  Iron-bTacki  sticak  often  reddiah.    O.  =  4'8S-S'U. 

8.  Menmrial;  SehaaltiU.  Color  dark  gray  to  Iron-black.  Luater  often  dulL  G.  =  S'lO 
chteHy.    Breitbaupt  attempted  lo  dislinguuli  muleliei  here  under  the  names  tpaaioiilt  aod 


4.  Pluiit^erotit.  Here  beloDga  maliiu>tMkUt,  also  ,a  variety  from  Arizona  (anal.  S4),  per- 
bape  aieo  polyteltte,  p.  141. 

Other  varieties,  more  or  less  closely  coaformlnKto the tetrahedrite  formula. occur,  containing 
Iron,  nickel,  and  cobaU  In  coDsldenble  amount  Platinum  occun  in  an  ore  from  Quadalcuan 
Spain,  according  to  VauquelliL 


Piga.  1,  S,  Simple  forms.     8,  after  Sbk.    4,  B,  Dlllenburg,  Cnmer.     0,  Clausthal,  Sbk. 


blackbb  lead-Kiay  to  iron-black. 

"    "■ — '       — ■'  " " — ■'^*r^MriM.     i;onTatii„ 

...      o  Iron,  lead,  silver,  and  tin. 
B  csn-y  bismuth  In  considerable  ^amount  as  well  as  antimony.    TM 
%i)itimi1fJaibatffahleni  of  Snndberger  with  bismuth  has  also  cobalt. 

I.  Amtuionial  Serixs. 

AnaL-I,  Reuter.  %.,  MIn.  Ch..  106.1876.  3,  Ellen  H.  Swallow.  PiOC.rjsLSoc.,  17.  «5, 
1875.  8,  EuhlemaDU,  Zs.  Nat.  Halle.  8.  600,  1866.  4,  Mutschler,  Jb.  Mlo.,  276,  1677.  S, 
HIdeKh,  Hiu.  Mitth..  3,  350,  1879.  6.  Genth.  Am.  Phil.  Soc,  33,  88. 188S.  7,  Eldegh.  1.  c 
e,  Halinondi,  Mia.  Perou.  IW.  1878.  9.  Rg.,  Min.  Ch.,  107,  187B.  10,  Untchj.  MUth.  Vsr, 
Stelermark,  p.  eo,  1872.  Jb.  MIn..  874,1872.  11,  Becke.  Mio.  Mlilh.,  378,  1877.  13.18.Bibra. 
J.  pr.  Ch.,  96.  204.  1866,  14,  Hidegh.  1.  c.  IS.  Genih,  Am.  J.  8c.  46.  820.  1888.  16,  Com. 
stock,  ib..  17,  401.  1879.  17. 18.  Nllson.  Zs.  Kr.,  1.  417.  1877.  19.  Uldegh,  1.  c.  30,  31,  Rs. 
Pogg..  77,  361.-1840.  33,  Forbes,  Phil.  Hag..  34,  860.  1867.  10,  Burton,  Am.  J.  Stf.,  46^  8S». 
18^.  24.  a.  Kose.  Pogg.,  16,  670,  1820  (also  other  anals,).  86,  Hano.  Babanek,  Mini  Miltli:. 
6.  83,  1884.  36.  H.  Rose,  1.  c.  37.^.  Carl  v.  Bauer,  Jb.  G.  Reicbs.,  68.  18.12  (aod  oUi«r 
analyses).  30.  Eersten,  Pogg.,  S&,181, 1848.  80,  Weidenbusch.  Pogg.,  76,  86. 1849i  SL.Ratb, 
lb.,  96,  823.  1866.  83,  CBUacher,  Jb.'HIn.,  006,  1863,  88.  Baimondi.  Domeyko.  Hln.  ChHt, 
6th  App.,  1876, and  MIn.  P6rDU,  123, 1878:  20-8  p.  c.  gaugue  have  been  deducted,  other  anslyi>ei 
onsllil  more  Impure  material  are  given.  84.  F.  W.  Clarke  and  Mary  E.  Owens.  Am.  Ch.J.,  9, 
178.  1880  85.  BecUl,  1.  c.  W,  Punaro,  quoted  by  D'Achiaidi.  I.  c  "  ■^"— ■- —  '  - 
88,  89,  Hilger,  Jb.  Mlo,.  W.  W.  180S. 


I.  c    87,  Fellesberg.  1.  c 
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S       8b      As      Cu     Fe    Zn     Ag 


1.  Ordinary, 
1.  Uflikeard 
1  ^eTvburyport 


& 
4 

5. 
6. 

7. 

8: 

9. 
JO. 
11. 
12. 
18. 
14. 


a.  =  609 


adreasoerg 


1 
K&pnik 

City,  Ck>l. 


O. 
O. 
G. 
O. 


^•90 

4-76 
4  01 


Sevrengrund 
Oajabamba 

ixlegg 


«i 


28*95  23*97    —    4408  217  8*64  1*81  =  9913 

27*60  25-87     tr,    8585  2*66  515  2  80  =  99*48 

t  25-22  27-38    067  87  18  894  500  158  =  10097 

25-9    24-9     '2*6    863    8*6    45  05   Co  05,  Bi  tr,  =r 

25  3124*21    2*88  37-88  0  94  7-25  182  =  99  74        [98*8 

4-885    f  25*97  25  51    8'22  87'68  064  715  060  Bi  0-37,  Mn  010 

[=  101-24 

25-75  23*83    475  39 81  4*75  1  44  005  =  99'87 

28-51  17*21    7  67  42*00  8  28  049  055  =  9971 

25-46  1915   4*98  39-88  8*48  3-50  0*60  Ni, Co  1-64=98-59 

25*59  20-44    6*96  89-87  3*26  4-43  —    =  10005 

=  4-721        26*55  1580    850  4084  1*44  6*26  0*23  =  9962 

21-14  11-64  2005  88*72  6-88    —  045  Pb.Hg  <r.  =98*83 

19-66  18  00  19-30  86*85  429    —  058  Hg  tr,  =  98*18 

26*52  11*35  1207  39*75  1*77  5  55  0*29 Md  1*23  =  98*5a 


G.  =  4*77 
G.  =  4-798 
G. 


6.  =  4*61 


2.  ArgenUferouM. 

15.  Pv-escott,  Arizona 

16.  Kuailanca.  Peru     G. 

17.  Oard8]0,apAtA<mfteG. 

18.  -  •• 

19.  Kapnik  G. 
1M).  Mefseberg,  m<us.  G. 
«1.  ••  crysi,  G. 
23.  Isle  of  Man             G. 


4*70 
4:58 

4*885 
453 
4.852 
4-97 


26  97  24*67    tr,    88*16  1*05  6*28    3*21  =  100*29 
I  26-74    906  18 49  8909  5*46  214    886  =  99 84 


28.  Star  City,  Nevada  G.  =  5-0 

24.  Wolfach 

25.  Pribram.  TTtfwisrtJt^tfri 

26.  Freiberg 


24*16  27  48 

22*78  26  13 

24-25  25-68 

24*69  25-74 

24-80  26  56 

27*48  24*85 

f  24*44  27-60 

23*52  26*68 

24*9  28-0 

21-17  24-68 


97« 

100 


—  86*53  0*79  4*73    615  =  9984 

—  36-96  2  84  472    607  =  99*50 
108  32*59  0-90*5-77    6  76  Mo  0*88 

—  32*46  4*19  800    7.55  =  9768 

—  80-47  8  52  8-39  10  48  Pb  078 

—  22-69  4-80  4-65  1857 Pb  1*48^11001.0*84 

[8  99*74 

14  54  =  100*57 
17*71  =  99*91 
261    Pb  10-8  =  100 
81*29  =  9887 


27-41 
25  28 
10*8 
14*8t 


4-27 
8-72 
24 
698 


2*81 
8-10 
2-0 
0*99 


As     Cu     Fe    Zn     Ag    Hg 


B       8b 
_      8.  Mereuridt, 

^'  t'oratsch  G.  =  4*788       24*89  80*18   tr,    8280  5*85    —   0 07    5*57  =  9986 

28.         "  G.  =  5*107       24*87  25-48   tr,    80-58  146    —   0*09  16-69  =  98-67 

^- V.  di  CasteUo  G.  =  5*093    |  24*17  27*47    —   85*80  189  6*05  0*88    2-70  =  98  41 
30.  Bchwatz  G.  =  5107      22-96  21*85    —   34*57  2*24  1*84    —   15*57  gang.  0*80  =  98*88. 

81.  Kotterbach       G  =5  856  |  22-58  19*84  294  85*84  0  87  0  69    —    17*27  Pb  0.21.  Bi  0  81 
88.  Hofichellands-  [=  100 

berg  G.  =  5*095      21-90  28*45  0*81  8219  1*41  010    —    17*82  Co  0-23.  Bi  157, 

[gang.  1-89=99-87 


_-  ^    4.  numbiferouM, 

^  rem.  MdlinowkUe 

84.  Arizona  G.  =  4*85 


S       Sb      As     Cu      Fe    Zn      Ag    Pb 

24*27  24*74    056  1488    912  1*98  11*92  1808  =  100 
21*67  24*72    *-    8853    0*56    -*     1*80  16*23  =  9851 


^        Other  VarieUee. 

«.  OcppiUi  G.  =  4*718    1 27*01  29*61     —    8010  1808    —      —     =  9980 

^'frigidiu  G.  =4-8  29-60  25-59     —     1932  12-67    tr,     004  Ki  7*55,  SiO.    2*2^ 

r=  96*97 
87'  Btv4eriie  G.  =  4*657       24-97  1558  11  49  8817    2*76  511    0*96  Pb  088.  Bi  0*68=100 

W.  Bchwarawald    G.  =  4-9  26-'4.>14  72    6  98  88*88    6*40    -     1*37  Co  4*21,  Ni  fr..  Bi 

[4-55  =  98-46 
^  Kaulsdorf        G.  =  4*8  28 84  15 05  10*19  8204    4*85  8*84    0« Co    2-95.    Pb    0*43. 

[Bi  1*88  =  99  74 


II.  Abbbnical  Sbries. 


Rg..  Min.  Ch.,  88, 1860.  2,  Wackerftagel,  .fbid.  8,  Plattner,  Pog..  67.  422,  1848. 
4,  Merbaeh,  B.  H.  Ztg„  26,  187,  1866.  5,  6,  Oroai,  quoted  by  A.  D'Achiardi,.  N.  Cim.,  II,  3. 
Mty.  1870.  1,  Websky,  1.  c.  8,  Hidegh,  Min.  Mitth.,  2, 355, 1879.  9,  Petersen.  Jb.  Min,  1, 262. 
1881.  10,  Harrington,  Trans.  R.  8oc.  Canada,  1,  80, 1888.  11.  Oroei,  quoted  by  Raimondi» 
Min.  Peron,  116. 1878.  12,  HJ.  8j5gren.  G.  F5r.  FOrb..  6.  82,  1880.  13,  Brauns,  quoted  by 
Petersen.  1.  c.    14.  Brauns,  1.  c.    15.  Petersen.  Jb.  Min..  464. 1870. 
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8      As  8b  Bi  Cu     Fe    Zn 
TennantiU^ 

\.  Cornwall,  cryti,                                26*61  1908  —  —  5162  195    —   ~  99*21 

2.  *           "                G.s4'69      26-88  20  53  —  —  48*68  8  09    -    =9918 

3.  Freiberg.  Kujferbtende  2811  18*88  ir.       —    41  07  2  22  8*89  Pb  0*84.  Ar  fr. 

4.  ^loTOCoche^, SandbergeriU.  G.=4-87  2512  14*75  719     —    41  08  2*88  719 Pb 2  77 rTlOO^a 

5.  Jucud  mines,  en/st  2605  16*78  612     —    48*20  4*00  2*00  Pb  tr,  =  9815 

6.  "  "      moM.  29-52  15*60  4*54     —    88  45  6*22  8*40  Pb  215  =  99  88 

7.  Julianiie  G.  =  5*12      26*50  16*78  1*42     —    5280  0*79    —  Ag 054  =  98*88 

8.  Szaska  G.  =4  92      25*98  1911  010     —    58  60  0*89    —Ag  0*08  =  99  26 

9.  Wilhelmine  mine  G.  =  4*87      27*45  20 68   tr.     0*98  46  66  808  0*88  NHCo 0-80=99-98 

10.  C»peltou,  Quebec         G.  =  4*622    27*99  15*84  4*52     ^    42*09  8*77  4*56  Ag  0  21.  Pb  0*25 

11.  Cajamarca  26*05  16*78  6  12     —    48*80  4*00  200  tr.  =  98*25 

12.  Falun.  FredridU  G.  -4*65     27*18  17*11   tr.      —    42*28  602  8n  1*41.  Pb  8  84.  Ag 

[2*87  =  100-1& 

BiamuiJUferoui. 

13.  Cremenz.  BioiUU  29*10  11*44  219  13*07  87*52  6*51    —  Ag  0*04,  Co  l*2a 

[=  101*07 

14.  Val  d'AnniTiers.  AnniviU  23*75  10  96  8*80    4*94  35*57  8  85  2  01    insol.    9*40    = 

[100*28 
15   Neubulach  G.  =  4*906    24  85  13*58  4*28    6*38  41*48  8*74  8*82  Ag  fr.,  Pb  1*52 

[Co.Nl<r.=99  5a 

5^^  etc.— Differ  in  the  different  varieties.  In  the  closed  tube  all  the  antimonial  kinds  fuse 
▼e  a  dark  red  sublimate  of  antimony  oxvsulphide;.  when  containing  mercury,  a  faint  dark 
gray  sublimate  appears  at  a  low  red  heat;  and  if  much  arsenic,  a  sublimate  of  arsenic  trisulphide 
lirst  forms.  In  the  open  tube  fuses,  gives  sulphurous  fumes  and  a  white  sublimate  of  antimony; 
if  arsenic  is  present,  a  crystalline  volatile  sublimate  condenses  with  the  antimonv;  if  the  ore 
contains  mercury  it  condenses  in  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fuses, 
gives  a  coating  of  the  oxides  of  antimony  and  sometimes  arsenic,  zinc,  and  lead;  the  arsenic 
may  be  detected  bv  the  odor  when  the  coating  is  treated  in  R.F. :  the  oxide  of  zinc  assumes  a 
green  color  when  heated  with  cobalt  solution.  The  roasted  mineral  gives  with  the  fluxes  reac* 
lions  for  iron  and  copper;  with  soda  yields  a  globule  of  metallic  copper.  To  determine  the 
presence  of  a  trace  of  arsenic  by  the  odor,  it  is  b^t  to  fuse  the  mineral  on  charcoal  with  soda. 
The  presence  of  mercurv  Is  best  ascertained  by  fusing  the« pulverized  ore  in  a  closed  tube  with, 
about  three  t4mes  its  weight  of  dry  soda,  the  metal  subliming  and  condensing  in  minute  globules. 
The  silver  is  determined  by  cupellation. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimony  trioxide. 

G\M,^TeiraheiriU  is  often  associated  with  chaloopyrite.  pyrite,  sphalerite,  galena,  and  various; 
other  silver,  lead,  and  copper  ores;  also  siderite.  It  occurs  at  many  Cornish  mines;  thus  at  the 
Herodsfoot  mine.  Liskeara.  Id  tetrahedral  crystals  often  coated  with  iridescent  chalcopyrite; 
at  the  Levant  mine  near  St.  Just;  the  Condurrow  mine;  near  St.  Austell.  Prominent  localities 
are  Andreasberg  and  Clausthal  in  the  Harz;  Freiberg  in  Saxony;  Dillenburg  and  Horhausen  in 
Nassau;  at  MCtsen;  various  mines  in  the  Black  Forest:  Eahl  in  the  Spessart;.  PNbram  in 
Bohemia;  X6gel  near  Brixlegg  in  Tyrol;  Kapnik.  Kremnitz.  and  Herrengrund  in  Hungary; 
Baigorre  near  St.  Etienne  in  the  Pyrenees.  In  Mexico,  at  Duraneo,  Guanajuato;  Chill;  Bolivia, 
etc.  The  argenUferam  variety  occurs  especially  at  Freiberg;  Priorara;  the  Foxdale  mine.  Isle 
of  Man;  Huallanca  in  Peru  and  elsewhere  In  South  America  and  Mexico.  The  mercurial 
variety  at  SchmOlnitz,  Hungary;  Poratsch,  Zavatka,  and  Kottcrbach  near  Iglo;  Schwatz  in 
Tyrol:  and  the  valleys  of  Angina  and  Castelloin  Tuscainy.  ChppUe  and  fiigidtie  sire  from  the 
mines  in  the  Val  del  Frigido,  in  the  Apuan  Alps.  StuderiU  is  from  Ausserberg,  Ober-WalHa,. 
Switzerland;  named  after  Prof.  Bemhard  Studer. 

In  the  U.  S.,  tetrahedrite  occurs  at  the  Kelloge  mines.  10  m.  N.  of  Little  Rock,  Arkansas, 
^ith  galena.  In  Colorado,  near  Central  City,  Gilpin  Co.,  in  fine  crystals,  often  in  parallel  posi- 
tion coating  chalcopyrite;  also  in  Clear.Creek  imd  Summit  Cos.;  the  tllay  mine.  Lake  Co.; 
further  in  Hinsdale.  San  Juan,  Ouray,  and  Miffuel  Cos.;  with  pyrargyrite  in  Ruby  District, 
Ounnison  Co.  In  Nevada,  abundant  at  the  Sheba  and  De  Soto  mines,  Humboldt  Co.,  massive 
and  rich  in  silver  (the  De  Soto  containing  16*4  p.  c.  of  silver,  Allen):  near  Austin  in  Lander  Co.; 
Isabella  mine,  Reese  river.  In  Utah.  In  Arizona  at  the  Heintzelman  mine,  containing  If  p.  c, 
of  silver;  at  the  Santa  Rita  mine;  at  various  points  \n  British  Columbia. 

TennanUie  has  been  found  at  the  Cornish  mines,  particularly  at  Wheal  Jewel  in  Gwennap, 
and  Wheel  Unity  hi  Gwinear;  usually  in  splendent  crystals  investing  other  copper  ores;  also  ai 
the  East  Relistian  mine;  at  Freiberg  (Kupferblende);  at  the  Wilhelmine  mine  in  the'  Spessart: 
Also  at  Skutterud  in  Norway.  At  Capelton,  Pr.  Quebec,  Canada.  Named  ^ter  the  chemist^ 
Smithson  Tennant  (1761-1815).    See  further  p.  1049. 

Julianiie  is  from  the  Friedrich- Julian  mine,  at  Rudelstadt,  Silesia.  iinfiMto  from  the  Ysl 
d'Anniviers.  Switzerland.    Fredricile  from  Falun.  Sweden. 


JORDANITS.  14] 

Alt  — Chaloopyriteb  malachite,  azurite,  amalganii  lx>QmoDite»  eiythrlte,  cianabar,  corelllto^ 
occur  as  pseudomorpha  after  teirahedrite. 

Artit— Obtained  by  Durocher  in  tetrahednd  ciyatala  and  of  varying  composition.  C.  R., 
32.  823, 1851. 

Occun  as  a  recent  formation  at  Plombidres  and  at  Bourbonbe-les-Bains  ^ubrte). 

Ret— >  Sadebeck,  monograph  with  authorities,  description  of  methods  of  twinnlbg,  etc.,  Zl 
0.  Oes.,  24.  427, 1872.  •  8&«,  Horhausen.  Zs.  Kr..  1,  ^,  1877.  >  Groth,  Min.-Bamml.,  66r 
1878.  «  Cathiein.  Brixlegg,  Zs.  Kr.,  9,  858. 1884,  Min.  Mitth.,  10,  56. 1888.  •  Rath.  BoUYia» 
Ber.  nied.  Ges.,  June  7, 1^.    •  8bk,  1.  c,  also  Becke,  Min.  Mitth.,  6,  881. 1889. 

NiEFAULiTB  H.  Piddingtan,  J.  Asiat.  8oc.,  23, 170. 1854.  Described  as  a  carbonate  of  bis* 
math,  copper,  etc.;  shown  by  Mallet  (Rec.  G.  Surv.  India,  18,  285^  1885,  Min.  India,  80, 1887)  to 
be  simply  tetrahedrite.    From  near  Khatmandu,  Nep&l. 

Fdelditb.  An  ore  from  mine  Altar,  80  leagues,  from  Coquimbo,  afforded  F.  Field  (J.  Ch. 
Soc..  4,  882,  1851),  8  80*85,  As  8*91,  8b  2028.  Cu  86*72.  Zn  7*26,  Fe  1*28,  Ag  0075,  Au  0008. 
It  is  soft,  of  gr^y  appearance,  greenish-gray,  slightly  reddish,  with  powder  bright  red. 
Dome^ko  connders  it  impiire  with  sphalerite,  pyrite,  and  galena.  Ettling  obserres  (ib.,  6, 
140, 1854)  that  the  constitution  is  analogous  rather  to  enargite  than  tetrahedrite.  Kenngott  has 
named  it  FSOdite. 

PoLTTELiTB  Olock.,  Syn.,  81,  1847.  WeissgQIti^erz  Oerm,  pi.  Oonsists  mainly  of  lead, 
sHyer,  antimony,  «nd  sulphur.  Glocker  cites  the  foflowing  analysis  by  Rammelsberg-(Pogg., 
68,  515,  1846)  of  an  ore  from  the  Hoflnung  Gottes  mine  near  Freiberg,  a  iine-granular  ore, 
having  G.  =  5*488-^*465,  apparently  homogeneous  but  somewhat  mixed  with  sphalerite  and 
pyrite.  Klaproth  also  analyzed  a  relate  2  u^ttsguUiffen  from  the  HimmelsfUrst  mine  near  FM- 
berg  (Beitr.,  1.  166, 1795;  cf.  5th  £d.,  p.  104).    Analysis,  Rg. : 

B  22*58       Sb  [22*89]       Cfu  0*82       Fe  8*88       Zn  6*79       Pb  SS'tt       Ag  5*78  s  100 

Rammelsberg  makes  the  mineral,  from  his  analysis,  a  sllTcr-lead  tetrahedrite^  with  the 
formula  4(Fb,Ag.Fe,Zn)S.8b«8i,  in  which  the  ratio  Fe  :  Zn  :  Pb  +  Ag  s  2 :  8 :  6^  and 
Pb  :  Ag  =  7  : 1.    Cf .  malinowskite.  p.  187. 

Clatttb  W.  /.  Taylor,  Proc.  Ac.  Philad.,  p.  806,  Not.  1859.  In  tetrahedrons  witfi  dodeca- 
hedral  planes.  Crystals  small.  Also  massive,  incrustlng.  £[.  =  2*5.  Luster  metallic.  Color 
and  streak  blackish  lead-gray.    Opaque.    Analysis— W.  J.  Taylor: 

8  8-22       As  9-78       8b  6*54       Pb  68'«1       Cu  7*67       Ag  trace  s  100*72 

From  Peru.  Probably  a  result  of  alteration.  Requires  further  investigation.  Named 
after  Messrs.  Joseph  A.  Clay  and  J.  Randolph  Clay. 


160.  JORDAMITB.    Bath,  Ber.  nied.  Ges.,  21,  84, 1864:  Pogg.,  122.  887, 1864. 
Orthorhombic.    Axes  df :  X  :  i  =  0-53747  : 1 :  2-0306  Rath'. . 
100  A  110  =  28**  15i',  001  A  101  =  75^  10^',  001  A  Oil  a  «S*  46|'. 


^  (102.  i-i)  g  (018,  f  I)          cr  ai9.  J)         ^  (118,  J)           .  ..3^  .5. 

c  (001.  0)             X  (208.  i-if  h  (025,  f-i)           fi  (118,  i)          k  (112,  i)           ^ )'  W 

m  (110  /)          y  <^^i'  !■*>  » <^^^'  *-^>        ^  <^^^-  ♦>       *  ^^^'  »)•       C  \m  1-8) 

n  (I80;  i^)«    d  (029.  H)  J  s  tl!    f !!! J'  i!    i  S  li    ^  ^^^'  ^-^ 

•»*H.   'zt;\  iE-S  izf,  'Sj;  fzix 

nm"*=  56*  81*  cd  =r  35'88i'  CC      =  80*  12' 

nn'     =   63' 87'  cC   =   47"  0'  00'     =  92' 24' 

««•     -.lOftOA'  cO=    55*2*  Kic*    =105"  56' 

W     zJs-ifti'  cK^'eS'O'  XX'     =118' 9' 

yy'     =  150'  21'  Ji  Z  «?•  ?y  CC"    =  40"  31' 

f^  -   SioiX.  00"'   =   45'89' 


«'       =  53'50'  er  =   86' 40' 


KK'"  =»50M9' 


^      Z   So  II  cB  =    60-  4t  XX'"   s    54-  55' 

U'       Z 1SS0  S'  cC  =   60*  50*  D/y    =   58'  11' 

Zne      ""  1  a7»  S#  «^  =   07'  17*  FF"    =   62'  56* 

«gr      =  137  84  ^  q2'  8i'  FF"  a  114*  88* 

Tirins:  tw.  pi.  m,  common;  often  repeated,  producing  pseado-jbeu^aAl 
forms,  like  those  of  aragonite.  Crystals  siz-sided  with  c  predominating.  BbmeBiaeei 
tabular;  the  syramidal  planes  narrow  and  often  striated. 
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Cleavage:  h  distinct.    Fracture  conchoidal.    Brittle.     H.  =3.    6.  =  6498. 

Luster  metallic.     Color  lead-gray.    Streak  black.     Opaque. 

Comp — Pb,A8,S,  or  4PbS.  A8,S,  =  Sulphur  18-7,  arsenic  12-5,  lead  68-8  =  100. 

AnaL— 1,  SipOcz,  MIq.  Mitth.,  29,  1878.    2,  Ludwig.  ib..  p.  216.  material  containiag  a 
little  galena. 


1.  Binuenthal     O.  =  6*898 

2.  Nagy&g 


S  As  8b  Pb 

I  1816        1271        0  11        69  97  =  100  95 
17-06         9*90        1-87       70*80  =    99*63 


Pyr.^Cf.  sartorite. 


-From  Imfeld  in  the  Binnenthal  in  cavities  in  a  crystalline  dolomite  with  the  related 
minerals  dufrenoysite,  sartorite,  binnite,  also  sphalerite,  etc.  With  sphalerite  and  galena  at 
Kagy&g  in  Transylvania. 

Named  after  Dr.  Jordan  of  SaarbrQck. 

RaL— 1  Pogg.,  122,  887,  1864,  and  ib.  Erg.Bd.,  6.  868,  1878.  *  Tech.,  Nagyig,  Min. 
Hittli.,  215,  187&    '  Lewis.  Bumenthal,  Zs.  Kr..  2, 191, 1878.    See  p.  1089. 


161.  MBNBaHZNZTB.    Beeki,  Am.  J.  8c.,  14,  60, 1852 

Orthorhombic.    Axes' df  il  :i  =  0-52891  :  1  :  0-36317  Miers*. 

100  A  110  =  27°  52'.29",  001  A  101  =  34**  28'  30",  001  A  Oil  =  19°  57'  34". 


Forms': 

a  (100,  t-i) 
h  (010,  t-«) 
€  (001.  0) 

€  (820,  <i) 
«fi(110./) 
S  (840.  i^) 

«"'    = 

mm'"  = 
88  = 
U  = 
TT     = 

17^7"  = 


/  (850.  t-l) 
T  (120, 1-2) 
g  (180,  t-S) 
•  (270.14) 
Cr(140,  iA) 

h  (i-ipo.<-roj 

k  (112'0,*-r2) 

y  (308,  H) 


5  (6013.  VH) 
d  (102,  i-l) 

o  (208,  f-i) 

6  (405,  fi) 
e  (101,  l-i) 

10  (501,  5.{) 

n  (011.1-0 
Tr(048,t.J) 


Q  (021,  24) 

g  (0-2411,  H-0 

r  (111.  1) 

ft  (24-2418,  fl) 

t  (844,  1-j) 

9  (18-2418.  If  t) 

t  (122,  14) 

if  (12-24'18,  ff  S) 


88*51' 
55*45' 
109' 87' 
108*  9* 
86*47' 
50*86' 

da      =87*54' 


00' 

nn' 

mr 
8t 


=  49*12' 

=  68*57' 
=  •55*  8U' 

=  89*55^ 

=  71*59' 

=  52*    9i' 

=  57*47' 


n   = 


a 


68*  2r 

45*  r 

68*    7' 
51*  18' 


,"» 


65*41' 
=  88*20* 
=  •64*  lOJ' 


tr 

pp.. 


p  (121.  2-i)? 

p  (12-2411,  ff 8) 

u  (144.  14) 

A  (6-2418.  Y|4) 

fi  (142,  t^iy. 

<f  (6-2411.  f(4) 

M  (184,  24) 


=  85*46' 
=  87*55' 

=  58*  r 

=  61*50' 
=  81*  8 
=  68*  59 


Crystals  slender  prismatic,  Tertic«lly  striated.  AIsq 
massive,  fibrous  to  compact 

Cleavage:  a  perfect,  but  interrupted;  c  difficult. 
Fracture  conchoidal.  Brittle.  H.  =  2*5.  O.  =  6-34- 
6*43;  6*399  Miers,  6*432  Loczka.  Luster  metallic, 
bright.  Color  blackish  lead-gray.  Streak  black,  shin- 
ing.   Opaque. 

Comp.-Pb,Sb,S,  or  4PbS.Sb,S,  =  Sulphur  17-4, 
antimony  18 '6,  lead  64*0  =  100.  Copper  is  usually 
present  in  smair amount. 

AnaL— 1,  £.  Bechi.  1.  c.    2,  Rath,  Pogg.,  132,  876.  1867. 
8.  Martini  &  Fttnaro,  Att.  Soc.  Toec..  2,  116. 1876.    4,  Locska, 
FOldt.  E5zl.,  13.  856,  1888.    5,  6,  Frenzel,  Pogg.,  141.  4481 
1870.    7,  B.  J.  HarringtOQ,  Trans.  R.  8oc.  Canada,  1,  79. 1888. 


Bottino,  after  Miers. 


O.  r=  6*842 


1.  Bottino 

2.  •• 

4.  "         O.  =  6*482 

5.  Saxony    G.  =  6*867 

6.  " 

7.  Canada    G.  =r  6' 


B  Bb  Pb  Cu  Fe 

17*52  19  28  59-21  8  54  0  85  =99*90 

16-97  18*87  61*47  0*89  0*28  insol.  0  82  =  98*25 

16*98  19-50  60-87  —  2  68  =  99*48 

17*49  16*80  6105  2*88  0*80  As  0*28.  Ag  0*11  =  98*81 

17-04  19  60  61*88  1*88  utufot  =  99*85 

18*22  19-11  6009  1*56  0*25  =99*28 

16*81  19-87  61*45  1*86  0*07  As  <r..  Ag  0*08  a  9814 
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Pjrr. — Like  ziDkenite. 

Obf«— Occun  at  Bottlno,  near  Seirayezza,  in  Tuscany,  with  galena,  boulantperite.  Jamesonite, 
«tc.,  and  also  ciysUils  of  albite;  also  in  the  neighboring  valley  of  Caetello.  jProm  the  Ocbseu- 
kopf  near  Schwarzenberg,  Bazony,  disseminated  through  emery;  at  Ooldkzonach.  Also  with 
quartz  and  dolomite  as  a  vein  in  sneiss  at  Marble  Lake,  Barrie  township,  Ontario,  Canada. 

First  observed  by  Prof.  Meneghini,  of  Pisa  (1811-1889),  after  whom  it  was  namM. 

ReL— 1  Bottino.  Min.  Mag.,  6.  835, 1884;  Krenner  (FOldt.  KOzL,  13. 207, 850, 1888)  obtained 
nearly  the  same  results.  Rath  made  the  species  monoclinic,  Pogg.,  132,  872,  1807.  Cf.  also 
Schmidt,  Zs.  Kr..  8,  618,  1884;  Hintze,  ib.»  9, 284, 1884.    The  position  of  Miers  is  here  retained. 

162.  OEOCRONITB.  Geokronlt  Stanberg,  Ak.  H.  Stockholm,  184,  1888.  Schulzit 
Baum.,  Uandb.,  166, 1847. 

Orthorhombic.     Axes  d:i:6  =  0*5805  : 1 :  0-5028  Kerndt*. 

100  A  110  =  ♦SO^  8',  001  A  101  =  40**  54',  001  A  Oil  =  Se**  41J'. 

Forms:  a  (100,  t-i);  m(110,  /);  A (211,  2-S). 

Angles:  mm'"  =  60'  16',  kk  =  114"  16,  A*"  =  •122%  kk"  =  28'  18* 

Crystals  rare.    Usually  massive;  granular  and  earthy. 
Cleavage:   f/i  distinct;  A;  less  so.     Fracture  aneven.     H.  =  2'5. 

0.  =  6*3-6*45.    Luster  metallic.    Color  and  streak  light  lead-gray 
to  grayish  blue.    Opaque. 

Comp.— Pb,Sb,S,  or  5PbS.Sb,S,  =  Sulphur  16-7,  antimony  15-7, 
lead  67*6  =  100.  Part  of  the  antimony  may  be  replaced  by 
arsenic,  and  the  lead  by  copper. 

AnaL— 1.  Svanberg,  1.  *c.  2,  Sauvagc,  Ann.  Mines.  17,  525,  1840. 
8,  Kerndt.  Pogg.,  66,  802,   1845.      4,  Nauckhc^,  G.  FOr.  FOrh.  1.  88,  Kemdt. 

1872. 

b        8b       As      Pb      Cu      Fe 

1.  8a1a.  Sweden      0.  =5-88  1626  958  4*70  6545  1*51  042 Zn  Oil  =  9908 

2.  Merido,i8bAu^ttfe G.  =  6*48  16*90  1600  —  64*89  1^60      —  =99*89 
8.  Tuscany              G.  =6*4JMS'47  1782  9*69  4*72  66*55  1*15  1*73  =  10116 
4.  BjOrkskogsnfls    G.  =  6*26  17*78  17  88  —  57*9{S  5  93  0  11  =  99*05 

Pyr. — Same  as  for  zinkenlte. 

Obs.->From  the  silver  mines  of  Sala  in  Sweden;  also  in  a  floe  crystalline  dolomite  at  BjOrk- 
skogsnils,  Orebro;  from  Galicla,  Merido  in  Spain,  in  nodules  in  galena;  Val  di  Oastello  near 
Pietro  Santo,  in  Tuscany.    Also  at  Owen's  Valley.  Inyo  Co.,  Cal. 

The  name  geocronite  is  derived  from  yt},  earth,  and  Kpovoi,  Saturn,  the  alchemistic  name 
for  lead. 

A  mineral  found  at  Tinder's  gold  mine,  Louisa  Co  ,  Va.,  may  be  this  species.  It  containi^ 
according  to  Genth  (Am.  J.  Sc.,  19,  9, 1855),  S  16,  Pb  60.  Ag  0*25,  with  antimony  and  arsenic. 
G.  =  6  dU3 

An  antiinonial  ore  from  between  La  Paz  and  Tungas,  in  Bolivia,  is  referred  here  by 
D.  Forbes  (Phil.  Mag.,  29. 9,  1865). 

1  From  Val  di  Castello,  Pogg.,  66,  802, 1846. 


m 
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163.  STBPHANrrZL  Argentum  rude  nigrum?,  Oerm,  Schwarzerz.  pt.,  Agrie,,  Interpr.» 
462. 1456.  Svartgylden,  Schvartsertz,  pt.  Minera  argenti  nigra  spongiosa  (fr.  Freiberg)  Wall.. 
818,  1747.  Argentum  mineralisatum  nigrum  fragile  (fr.  SchemDitz.  etc.)f  ROschgewftchs  (of 
HuDff.  miners)  Born.,  Lithoph.,  1.  81..  1772.  SprOdglaserz  Wern.,  1789.  SprOdglanzerz. 
Brittle  Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Arsrent^oir  pt.  B,  Tr.,  1801. 
Argent  sulfure  fragile  Fr.  SchwarzgUltigerz  Leonh.,  Handb.,  638,  1826.  Paaturose  Beud , 
Tr..  2.  432.  1832.  Stepbanit /Tosii.,  Handb.,  570.  1845.  Antimonsllberglanz  ^tftYA  ,  1830. 
Sqliwarzsilberglanz  Otocker,  1881.  Prlsmatischer  Melanglanz  Mohe,  1824.  Tlgererz  Oerm. 
Bosicler  negro.  Plata  agria  Span. 

Orthorbombic;    hemimorphic      Axes  d  :  h  :  6  =  0*629129  :  1  :  0*685135 
Vrba'. 

100  A  110  =  32°  10'  31",  001  A  101  =  47°  26'  24",  001  A  0ll=*34°  24'  59" 
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SULPHAB8ENITE8.  8ULPHANTIM0NITE8.  ETC. 


Fonm': 
a  (100.  M) 
b  (010,1-1) 
c    (001,  0) 

A  (810,1-8) 
X  (210,  f-2) 
TO  (110. 1) 
n  (850.  H) 
(7  (lao,  ii) 
n  (180. 1-8) 
/  (150,  ^S) 
»    (1110,  i-fl) 

/J,  (102.  i-i) 
/?.  (208,  l-i) 
fi  (101.  l-i) 
^  (201,2.1) 
0  (801,  8-i) 

«  (018.  fl) 


I 

« 

K 
J 

d 

€ 

E 


(012. 
(028, 
(045, 
(Oil, 
(048, 


(021, 
(041. 
(061. 
^1  (071. 
St  (0-16 
S»  (081, 
a«  (014 


H) 
10 
l-i) 
fO 
1-0 

21) 

4-0 
6-i) 
7-0 

2.V0 

8-i) 

1. 14.i) 


ffi  (115.  t) 
y  (114.  i) 
Jf(118,i) 
A  (112,  i) 
^  (228,  f) 
P  (111.  1) 


p.  (554,  f) 
p.  (448.  t) 
P  (382.1) 
r  (221,2) 
r.  (778. 1) 
r,  (881,  8) 

B  (916,  f  ^ 
r  (512,1-6) 
A  (818. 1-S) 
€  (312,1-8) 
C  (811.8-8) 
J?  (211,  2-2) 
0  (585.  ID 
*  (582,  H) 

«  (461,  6-1) 
*i  (856,  H) 
S  (854,  f-f) 

;r   (852.  W) 


tf    (851.5-1) 

^  (681.  H) 
•    (7-18*8  y^Ji) 
H  (122, 1-2) 
t»   (248,1-2) 
B  (121,  24) 
P    (241,4-2) 
r  (871.  7-1) 
o-  (258.  H) 
Wi  (515-27, 1-8) 
«•  (185.  1-8) 
«  (184.  i4) 
09.  (8-91!.  ^) 
«4  (267.  f-8) 
«»» (3-910,  A4) 
«•  (18-89-40,  U^ 
/    (188.1-8) 
«    (13%  1-6) 


Also  uncertain  (212. 1-2),  (727, 1-J).  v*  (4-21iat  ^Jj^)  or  (8-16'10.  f^). 


«9  (181.8-8) 

I.   (8116.  V-V) 

IT  (8-11 -8.  VV) 
T  (142^  24) 

>*   (281.84) 

^   (818-6.  V-V) 
n«  (166,  f.8) 

IT  (155. 1-8) 
n  (158,1-8) 
e  (152,1-5) 
r  (151,5.8) 
V  (8-15-1.  1545) 
t'.  (172,  f-^ 
I't  (198,  8-8) 
f ,  (192.  1-8) 
c  (2-22-7,  V-ii) 


XX'"  =-  28Mr 

«im'"  =s  64'  21' 

UW  =s  76' 57' 

ntt  s  55^50* 

/5./J,*  =  67-   8' 

fi/y  =  94' 58' 

^  =  180'  41' 

tt  =  49*  6' 


JM^rs  68'50' 
tUr  =  lOr  45' 
ee'  az  189'*  54' 

CO  ^    17' 50' 
<;Jf=   28*18' 
eh  rz    82^*45' 
cP  =  •52»   8'  40^' 
<   =s   78M9i' 


cS  =66*21' 

<ji?  =  60*  16' 

ew  =r  66*  44' 

er  =  74*  2r 

JfJf '  =  88* 

hh' 

PP    =88*52' 

o2     =29*   6' 


=  88*581' 
=  54*80l' 


MM'" 

hh'" 

PP" 


<»$t 


by 


/# 


24*14' 
88*80' 
49*44' 
81*541' 
22*  4r 

85*44' 
28*  21' 
47*56' 


1. 


3. 


f^^» 


m 


-Zj 

'  p 

'X 

r^ 

^o 

m 

n 

Ay 

^ 

'  0 

6. 

y^ 

jB  ^»v 

^ — 

*       \ 

q 

A 

m 

^ 

\p\ 

.— . 

A<^ 

6. 


Figs.  1.  2,  Simple  forms.    8,  Pfibrunr    4,  Andreasbei^g.    6,  6.  Pribram.     S-8.  Vrba. 

Twins:  tw.  pi.  (1)  f?i,  often  repeated,  hence  psendo-hexaffonal ;  (2)  ir  (130); 
(3)  a  or  hi  and  comp.-face  c,  observed  in  hemimorphic  crystals.  Crystals  usually 
short  prismatic  |  i\  also  elongated  |  df,  and  tabularj  c.  Hemimorphiam'  shown  \n 
want  of  symmetry  in  estriations  on  tit  |  edge  m/r.  Also  massive^  compact  mo 
disaeminated* 
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Cleayage:  I,  d  imperfect.  Fracture  snbconchoidal  to  uneven.  Brittle. 
H.  =  2-2'5.  0.  =  6*2-6*3.  tiuster  metallic.  Color  and  streak  iron-black. 
Opaque. 

Comp.— Ag^SbS^  or  5Ag,S.8b,8,  =  Sulphur  16'3,  antimony  15*2,  eilver  68 '5 
=  100. 

AaaL-*!,  FreozeU  Jb.  Min.,  788.   1878.    2,  EoUo;  Zb.  Er.,  6,  485. 188t    Akoltth  Ed., 

p.  106. 

8  8b  Ag 

1.  Freiberg    O.  =  6*28  16*49       16*76       68*64  =)  100*89 

2.  PHbcam    U.  =  6*271  15*61       16*48       67  81  Cu.  Fe  (r.  =±  99*90 

X^.— In  the  closed  tube  decrepitates,  fuses;  and  after  long  beating  giiises  a  faint  sublimate 
€f  antimony  oxysu)pbid&  In  the  open  tube  fuses,  giving  off  ant /menial  aud  sulphurous  fumes. 
P.B.  on  charcoal  fuses  -with  projection  of  small  particles,  coats  the  coal  with  antimony  trioxidej^ 
which  after  long  blowing  is  colored  red  from  oxidized  silver,  and  a  globule  of  metallic  silver  la 
ohtained. 

Soluble  in  dilute  heated  nitric  acid,  sulphur  and  antimony  trioxide  being  deposited. 

Obs.— In  veins,  with  other  silver  ores,  at  Freiberg,  Schneeberg,  and  Johanngeorgenstadt  ia 
Saxony  (tee  Freuzel,  Min.  Lex.  Sachu.);  at  Pribram  and  Ratieborzitz  in  Bohemia;  at^hemnita 
and  Kremnitz  in  Hungary;  at  Audreasber?  in  the  Harz;  Eongsberir,  Norwav;  Wheal  Newton» 
Cornwall;  2«acatecas  aud  Guanajuato  in  Mexico;  in  Peru;  Chafiarcillo,  Chili. 

In  Nevada,  a  rather  abundant  silver  ore  in  the  Comstock  lode;  at  Ophir  ahd  Mexican  mines 
in  fine  crystals;  in  the  Reese  river  and  Humboldt  and  other  regions.  In  Idaho,  aV  the  silver 
mines  at  Yankee  Fork,  Queen's  River  district  and  elsewhere. 

Named  after  the  Archduke  Stephan,  Mining  Director  of  Austria. 

Alt — Crystals  occur  altered  to  silver. 

Be6— <  rHbram,  Ber.  BOhm.  Ges..  p.  119, 1886:  closely  similar  results  wei^  4>hiained  \xf 
Haidinger,  Min.  Mobs,  2.  688.  1824;  SchrOder,  Andreasbeig,  Pogg.,  96,  268,  1866;  Morton, 
Konnber^.  Zs.  Er.,  9,  289,  1884. 

'See  Yrba's  monomph  for  authorities,  literature,  manv  new  forms,  full  list  of  calculated 
anglea^  etc.:  also,  earlier.  Schroder,  1.  c;  Schimper,  Min.  Samml.  Strassburg,  69,  1878; 
Yrba,  Zs.  Kr.,  6,  418,  1881;  Lewis,  Wheal  Newton,  Zs.  Kr.,  7,  674.  1888;  Morton,  c; 
Bath.  Mexico,  Zs.  Kr.,  10, 178, 1886.    *  Miers,  Min.  Mag.,  9, 1, 1890. 


164.  KniHRTOKBHITB.  Ajiohn,  Llnstitut^  9,  111,  1841  (read  before  R  Irish  Acad^ 
June  20, 1840). 

Massive.    G.  =  6*407.    Luster  metallic.    Color  lead-gray. 
Coup.— Perhapa  Pb.Sb.8.   or  6PbS.Sb;3,  :;=  Sulphur  16*3,  antimony  13*6^ 
lead  70-1  =  100. 

AbiL— Apjohn,  L  c. 

8        8b      As      Pb      Cu     Fe 
Q.S  6*407       16*86    14*89     —     68*87     —     0*88  s  100 

Obi«— From  Eilbricken,  Co.  Clare,  Ireland. 

166.  BBSaBBITB.    J[<Mfi^,  Am.  Ch.  J.,  2,  879, 1881. 

Indistinctly  crystallized  (isometric  ?);    Also  massive. 

Cleavage  apparently  cubic.  G.  =  7*273  Koenig.  Color  light  to  dark  gray. 
Luster  brilnant  metallic.     Opaque. 

Comp.— Pb,Bi,S,  or  6Pbd.Bi,S,  =  Sulphur  14-8,  bismuth  21-4,  lead  63-8  =  100. 
Silver  is  sometimes  present. 

AnaL— 1,  Koeuig,  1.  c.  2*6  p.  c.  quartz  deducted.  2.  Id.,  Aia.  PhiL  Soc.,  PhiUid..  22.  21% 
1886.    8.  Oenth.  on  008 gr.,  ib.,  23,  87^  1886. 

8  Bi       Pb       Ag      Cu 

I.Park  Co.  4  14*97     20-60    64*28      —      1*70  =r  101*49 

2.  OuiayCo.    0.a>  6*666  16*89     19*85    45*87     9*98    1*12  F^  2*89,  insoL  0*12^  loss  4*29 

a  Park  Co.  [14*68]    19*81    6016    15*40     —  =  100  [=  100 

Pyr.— B.B.  fuses  on  diarooal  to  a  globule,  giving  lead  and  bismuth  coatings;  sulphurous 
fumes  in  the  open  tube.  Dissolved  uj  hydrochloric  acid  slowly  in  the  cold,  quickly  on 
healing. 
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Obs.— From  the  Baltic  Lode,  near  Grant  P.  O.,  Park  Co.,  Colorado;  also  the  Treasniy 
Vault  mine.  Park  Co.  (anaL  8);  Ponghkeepsie  Gulch.  Ouray  Co.  Named  after  Mr.  Hermann 
Beeger,  of  Denver. 

RiCHXONDiTB  W.  8key,  Trans.  N.  .Z.  Inst.,  9,  556, 1877.    Massive,  crysUIline.    Brittle 
B.  =  4*5.    G.  =  4*317.    Luster  metallic.    Color  black,  iuclining  to  reddish  in  parts. 
Oomp.~ Approximately  6RS.8btSa,  but  needs  further  examination. 
Analysis.— Skey,  after  deducting  15*4  gaugue,  8iOt,  etc.,  also  some  antimony  Qxysulphide: 

SbtSt  BisSs  PbS  Cu,8  Ag,8  Fe8  Zn8  MnS 

^•20  tr,  8612  19'81  2*89  18*59  5*87  0*52  =  100 

From  Ricbmnud  Hill,  Kew  Zealand. 


166.  POLTBASITB.  8prOdg]aserz  pt.  Wern.  Polybasit  K  Rm,  Fogg.,  15,  578,  1829. 
Xugenglanz  Breith,,  Char.,  266, 1882. 

Orthorhombic.     Axes  i:h  :i  =z  0*5793  : 1  :  0-91306  Mierp'. 

100  A  110  =  30**  5',  001  A  101  =  57^  36J,  001  A  Oil  =  42^  23|'. 

Pormai  e(001,  0);  m(110,/);  tr  (019.  H),  n(011,l-i).  M021,  2-1);  r  (112,  «,  p(lll,  1), 
t  (221,  2) 

mm'"  =  •60'  10'  «•  =   42*  19*'  rr^  =   71'  16'  rr'*'  =  39'  27* 

«rw'      =    11*85'  <?p=»61'14'  pp' =    98*40'  op'"  =  52*    8' 

nn*      =    84"48'  a  =    74*89'  «'  =118*   r  «"'  =57*49' 

In  short  six-sided  tabular  prisms,  with  beveled  edges;  c  faces  with  triangular 
atriations;  in  part  repeated  twins  with  tw.  pi.  tn. 

Cleavi^e:  c  imperfect.  Fracture  uneven.  H.  =  2-d.  G.  =  6*0-6'2.  Luster 
metallic.  Color  iron-blacky  in  thin  splinters  cherry-red.  Streak  black.  Nearlv 
opaque.    Ax.  pi.  |  a.    Bx  J.  c.  Ax.  angle  variable,  2E  =  62**  44',  78%  SS**  15',  Dx\ 

€omp — Ag,SbS.  or  9Ag,S.Sb,8,  =  Sulphur  15  -0,  antimony  9-4,  silver  75  -6 
=  100.  Part  of  the  silver  is  replaced  by  copper,  e.g.,  Ag :  Cu  =  8  : 1 ;  also 
arsenic  replaces  antimony. 

AnaL— 1,  H.  Rose,  1.  c.    2,  8,  Id.,  IbHl.,  28,  156. 1888.    4.  C.  A.  Joy,  Rg.,  Min.  Ch.,  102, 1860. 
5,  Tonner  [Lotos,  85, 1859],  Jb.  Min.,  716,  1860.    6,  Gentb,  Am.  Phil.  Boo.,  23,  89.  1886. 

8  8b       As       Ag      Cu      Fe      Zn 

1    Durango  Mexico  17 04  509  8*74  64*29  998  006  —  =  10015 

2.  Schemuitz  16 88  0*25  6*28  72*48  804  0  88  59  =    99*70 

3.  Freiberg  16*85  8*89  1*17  69*99  4tl  0 29  —  =  100*80 

4.  ComwaTl  15*87  5*46  8*41  7201  8*86  0*84  —  =  100*45 

5.  PHbram    Q.s6*08  15*56  11*58  —  68*55  8  86  0 14  —  =    99*18 

6.  Colorado  G.  =  601  [16-70]  10 18  078  62*70  9*57  007  —  =  100 

Pj^Tm  etc^In  the  open  tube  fuses,  gives  sulphurous  and  antlmonial  fumes,  the  latter  form- 
ing a  white  sublimate,  sometimes  mixed  with  crystalline  arsenic  triozide.  D.B.  fuses  with 
spirting  to  a  globule,  gives  off  sulphur  (sometimes  arsenic),  find  6oat3  the  coal  with  antimony 
tnoxide;  with  long-continued  blowing  some  varieties  give  a  faint  yellowish  white  coating  of 
sine  oxide,  and  a  metallic  globule,  which  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled 
with  lead  gives  pure  silver.    Decomposed  by  nitric  acid. 

Oba.~Occui:8  in  the  mines  of  Guanajuato  and  Guadalupe  y  Calvo  in  Mexico;  also  at 
Guarisamez  in  Durango,  with  chalcopyrite  and  calclte;  at  Tres  Puntos,  desert  of  Atacama, 
Chili;  at  Freiberg  and  PHbram.  In  Nevada,  at  the  Reeso  mines  and  at  the  Comstock  Lode;  ia 
Idaho,  at  the  silver  mines  of  the  Owhyhee  district.  In  Colomdo,  at  the  Terrible  Lode,  Clear 
Creek  Co.,  with  argentiferous  galena  and  pyiite.    In  Arizona,  at  the  Silver  King  mine. 

Named  from  noXvi,  many,  and  fldaii,  b(ue,  in  allusion  to  the  many  metallic  bases  present* 

Alt.~Stephani^  and  pyrtte  occur  as  pseudomorphs  after  polybasite. 

~  '    ->  Min.  Mag.,  8,  204, 1889.    '  N;R.,85,  1867. 


167.  POLTARaTRXTB.  Bandberger,  Jb.  Min.,  810, 1869.  Peienm,  Pogg.,  IZ%  88(^  1809. 

Isometric.  In  cubo-octahedrons,  usually  distorted  and  indistinct;  d  (HO,  i), 
m  {Ml,  fiP4n)  also  observed. 

Cleavage :  cubio^  Fracture  uneven.  Malleable  and  sectile.  H.=2*5.  G.s=6'974 
Luster  metallic.    Color  iron-black  to  blackisb  gray.    Streak  black.    Opaque, 
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1«7 


CoBp_Ag.«Sb.S,»  or  12Ag,8.Sb^,  =  Sulphur  14*5,  antimony  7*4,  sOyer  78^ 
B  100. 

AnaLi— Petenen,  L  o. 

6  8b  Ag  Pb         Fe         Zn 

G.  s  6*074  14-78       6*98       76*70»         tt.         0*86       0*80  s  tN^*13 

*  Mean  of  76*68  and  76*77;  another  sample  gave  78*85  p.  c. 

PyT«— B.B.  on  charooal  fuses  easily  to  a  black  globule,  giving  off  antimonlal  fumes,  and 
yielding  a  brittle  globule  of  silver.  Soluble  with  dimculty  m  nitric  acid  with  separation  of 
salithur,  readily  by  fuming  acid. 

Oba.— Occurs  at  Wolfach  in  Baden  with  argentite,  etc. 


IL  Sidplkaneiiates,  SnlphantimonateSi  eto. 

Enargite  Group. 

168.    Snaxgite  3Cu,8.As^S«    Orthorhombic   aE:2:<}  =  0'87i;:l  :0'824a 

Glarite,  Luaonite 
16a    nmatinito  3Cu,S.Sb,8. 


leO.    Xaafhooonite  3Ag,S.A8iS»    Bhombohedral    it's  108" 25' <}=  2*31 63 

161.   Spibonlaageiito       3PbS.Sb,S. 


IM.    Bpigeiiit^ 


4Cii,S.3FeS.A8,S.? 


Orthor^ombio 


ie&   Axgyrodite 


8Ag^S*6oS,    Monoclinio 


0*6780 : 1 :  0*6144  /8  =  70 


166, 159.  BNARarm— FAHATZNITS. 

168.  BHARQITB.    Enargit  Br^ilK ,  Pqgg.,  80,  888,  1850.  Ouayacanite  tiM,  Am.  J.  BOf 
27,  68, 1850.    Garbyite  W.  emmani,  Min.  Mag.,  6,  pp.  zzvi,  48, 184, 1884. 

Orthorhombic.    Axes:  if :  5 :  ^  =  0*8711 : 1 :  0*8248  Daubef'. 

ICO  A  110  =  41^  3J',  001  A  101  =  43**  26J^  001  A  Oil  =  ♦39**  81'. 
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Twins :  tw.  pi.  x  (320),  with  a  5  =  eO"*  17',  sometimeB  star-shaped  trillings  re- 

sembling^chrysoberyl.  Crystals  usually  small ;  prismatic 
planes  vertically  striated;  also(7 1  edge  cla*  ^so  mas- 
sive, granular,  or  columnar. 

Cleavage:    m  perfect;    a,  I  distinct;  c  indistinct. 
I*   Fracture  uneven.    Brittle.    H.  =  3.    G.  =  4^3-4'45. 
Luster  metallic.      Color   grayish   black  to  iron-black. 
Streak  grayish  black.    Opaque. 

Comp.— Cu^AsS,  or  3Cu,S.As,S.  =  Sulphur  32-6, 
arsenic  19*1,  copper  48*3  =  100.  Some  antimony  is 
often  present,  thus  graduating  toward  famatinite. 

AnaL^l,  Quoted  by  D'Acbiardi,  Nuov.  Clmento,  3,  May,  1870.  S;  B«  8.  Burton.  Am.  J.  8c., 
46,  84.  1808.  8,  E.  W.  Root,  ib..  46,  201.  4,  E.  8.  D.,  ib..  6, 127, 1878.  5,  Siewert  ^  DOring, 
MId.  Mitth..  242,  1878.  6,-  Schickendantz,  Domeyko,  8d  App.  Min.  Chili,  p.  26,  1871. 
7,  Terrill,  Min.  Mag.,  6,  ^.  1884.    Also  6tb  Ed.,  p.  108. 


Dauber. 


1.  Morococha 

!d.  Willis  Gulch,  Col.  0.=4«48 

3.  Alpine  Co.,  Cal.  G.=4'84 

4.  8ho«bridge  mine,  Utah  G. =4*861 
0.  F&raatina  Mts.  G.=4'86 

6.  Catamarca 

7.  Montana  G.=4'8 


I 


8      As     8b     Cu  Ag  Fe    Zn 

87-45  15*28    —  83  25  0 04  566  7  72 Pb  %t  =  90-85 

81-56  17-80  1-87  4758  —  1-04    —  =  99  85 

81-66  18-70  608  45  95  —  0  72    —  8iO,  108  =  99  14 

84-85  17  20  0  95  4694  %t.  106   it.   =  10050 

80-48  1716  1-97  4788  —  1  81  052  Pb  0  78  =  100 

88-40  18*78    —   48-05  _  0  86    —   =  100  59 

82-69  19  47    —  4784  —  —     —   =  100 


Pyr.— In  the  dosed  tube  decrepitates,  and  gives  a  sublimate'  of  sulphur;  at  a  higher 
temperature  fuses,  and  gives  a  sublimate  of  sulphide  of  arsenic.  In  the  open  tube,  heated 
gently,  the  powdered  mineral  gives  off  sulphurous  and  arsenical  fumes,  the  latter  condensing  to 
a  sublimate  containing  some  antimony  trioxide.  B.B..  on  charcoal  fuses,  and  gives  a  faint  coat- 
ing of  the  oxides  of  arsenic,  antimony,  and  zinc;  the  roasted  mineral  with  the  fluxes  gives  a 
globule  of  metallic  copper.    Soluble  in  aqua  regia. 

Obs.— From  Morococha.  Cordilleras  of  Peru,  at  a  height  of  15.000  feet,  in  larffe  masses,' 
occasionally  with  small  druses  of  crystals,  along  with  tennantite«  <fml)edded  in  crystalline  lime- 
stone; Cordilleras  of  Chili  {fuaytieanite);  mine  of  Hediondas,  Prov.  Coquimbo.  mines  of  Santa 
Anna,  U.  8.  of  Colombia,  in  cavities  in  quartz;  Argentine  Republic  at  several  mines  in  the 
Sierra  de  Faraatina,  also  in  the  province  of  Catamarca;  at  Cosihuirachi  in  Mexico.  In  twin 
Ciystals  at  Matzenk5pti,  Brixle^g,  Tyrol-  and  in  similnr  twins  from  Manca>'an,  island  of  Luzon. 

lu  the  US,  ut  Brewdl-'s  gold  mine,  Chesterfield  district.  S.  Carolina;  in  Colorado,  at 
mines  near  Black  H&wk  and  Central  City,  Gilpin  Co.;  in  Park  Co.,  at  the  Missouri  mine;  also 
ou  Red  mountain  in  San  Juan  and  Ouray  counties.  In  southern  Utah  at  the  Shoebridge  mine 
In  crvstals  and  massive;  also  massive,  cleavable  at  the  Mammoth  and  American  Eagle  mines  In 
the  Tintic  district,  where  it  appears  as  the  parent  mineral  of  a  number  of  copper  arsenates;  at 
several  mines  near  Butte,  Montana,  associated  with  chalcocite.  bornite,  etc.  Morning  Star 
mine,  Alpine  county,  California^ 

Re£— 1  Pogg  ,  92.  237, 1854.  '  Danber,  Peru  1.  c.  he  adds  as  doubtful  (810).  (210),  (180), 
C403).  (182).  but  see  below.  *  Zeph.,  Brixlegg,  Zs.  Er  ,  3,  600.  1879  «  Rath.  Argentine  Repub., 
fb.,  4,  426,  1880.    »  Zettler.  Luzon,  Jb  Min.,  1,  159  ref.,  1880. 

Lautitb  Frenul,  Min  Mitih.,  3.  515;  4.  97, 1881.  Described  as  having  the  composition 
<Cn, Ag)As8.  from  Lauta,  near  Marienbere,  Saxony.  Later  shown  to  be  a  mechanical  mixture 
of  arsenic  with  a  mineral  near  enargite.  cf.  Weisbach.  Jb.  Min.,  2,  250,  1882. 

LuzoNtrft  Weiabaeh,  Min.  Mitth.,  257,  1874. 

Massive  with  uneven  fracture.  Brittle.  H.  =  8-5.  G.  =  4-42.  Luster  metallic  Color 
dark  reddish  steel-gray     Streak  black. 

Oomp.— CuiAs8«  or  SCutS-AssS*  like  enargite,  with  which  it  is  regarded  as  being 
dimorphous. 

Analysis. ^Winkler,  I.  c. 

3  8314       As  16*63       8b  816       Cu  47*51       Fe  0*98  =  100-25 
Obs.— Occurs  in  the  copper  veins  of  Mancayan,  district  of  Lepanto.  Island  of  Luxoii» 
sasociated  with  the  lollowing  minerals,  named  In  the  order  of  their  deposition:  quartz,  pyrite 
Huzbnite).  enargite,  quartz,  tetrahed^te,  barite.    See  p.  1041. 

Clabitb  Sandberger,  Jb.  Min.  960, 1874;  882,  1875.     Another  mineral  having  the  com 
position  of  enargite.^   Regarded  as  monoclinic  with  cleavage  a,  b.    In  tufted  groups  of  ciystals. 
H.  eft  a'5.    G.  =  4'46.    Luster  metallic.    Color  dark  lead-gray.    Analysis.— Petersen: 

B  83'l»      As  17-74      8b  1*09      Co  46*99      Fe  0*88      Zn  1r.  s  98*87 
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Occurs  on  barite  at  tbe  Clara  mine,  near  8cbapbacb»  Baden.    Sometimes  altered  tO  dakl^ 
pyrlte  and  cove)  lite. 

Note  also  remarks  under  binnite,  p.  119L 

169.  FAMATINITB.    ab;2e9Mr,  Mln.  Hitth.,  di2, 187a 

Ortliorhoihbic;  isomorphous  with  enargite.  Observed  forms':  a,Cpmfl.  Also 
aiassiTe,  sometimes  reniform. 

Fracture  UD even.  Bather  brittle.  H.  =  9'&»  6.  =  4*57.  Oolor  gray  with 
%  tinge  of  copper-red.    Streak  black.    Opaqjae^ 

Comp.-Cu,SbS,  or  3Cu,S.SbA  =  Sulphur  29-3,  antimony  27*4,  copper  43-3  = 
100.    Arsenic  replaces  the  antimony  in  ipeat. 

AnaL— 1,  2,  Siewert,  Min.  Mltth.,  242,  187a    8a«  Frenzel,  Jb.  Min,«  679,  1875.    Zb,  id., 
utter  dedncUng  18'8  pyrite  assumed  to  be  present 

8         8b      As      Cu       Fe      ZnGangue 

L   Kel.  Upulungos  mine  O.  rr  4*59     ft  2917  21*28  4*07  44*12  0*82  0  59  —   :=  100 

a    Me].  Yerdlona  mine    O.  =  4*52     I  29*68  20*54  8*68  45*84  0*51  0*59  0*68  =  100*87 

8a.  Peru                                                     8846  10 98  762  41*11  6*48  —  —   =  99*55 

80*45  12-74  8*88  47*98  —  —  —   ar  100 


Pjrr.— In  the  closed  tube  decrepitates,  giving  o£F  sulphur  readily,  and  on  stronger  heating 
also  some  sulphide  of  antimony.  On  cluurcoal  gives  o£F  white  fumes  of  antimony,  leaving  a 
black,  brittle  metallic  globule. 

Oba.  Occurs  with  eoarglte,  chaleopyrite,  pyrite;  etc..  In  the  Sierra  de  Fsmatina,  Argentine 
Bepublic.    Also  found  at  Cerro  de  Pasco,  Peru. 

~  ~    '  Rath.  Zs.  Kr.,  4,  426, 1880,  Ber.  nied.  Oes.,  Nov.  4, 1878.    8ee  p.  104L 


lea  ZANTHOOONITB.    Xanthokon  BrMi.,  J.  pr.  Ch.,  20,  67, 1840. 

EhombohedraL    Aids  i  =  2-3163;  cr  =  ♦69**  30',   rr'  =  108^  25'  Breith.» 

Observed  forms:  c  (0001,  0),  r  (1010,  R),  e  (0221,  -  2).  ee  =  79**  25'.  In  thin 
tabular  crystals.     Also  renifoi*m  masses  with  granular  structure. 

Cleavage:  c,  r.  Brittle;  H.  =  2.  O.  =  5-0-5*2;  411-416  Breith.  Luster 
adamantine.  Color  orange-yellow  to  dull  red  '  or  clove-brown.  Streak  yellow. 
Transparent  to  translucent. 

Comp.— Ag^sS,  or  3Ag;3.A8,S»=Snlphnr  24-3^  arsenio  14-3,  silver  61*4  =  100. 
AiiaL— Plattner,  Pogg.,  64,  276, 1845. 

8  -As 

1.  Bnnm  81  -86  [18*491 

8.  TMns  81-80  [14'82l 

P^.— In  the  closed  tabe,  at  a  gentle  heat,*  the  yellow  color  is  chaneed.  to  dark  red.  but  on 
fpoUnc  it  regains  its  original  color;  at  a  hiffher  temperature  fuses,  and  gives  a  faint  sublimate  of 
iD^ihfile  of  arsenic   .In  the*  open  tube,  ana  on  charcoal,  behaves  like  proustite. 

Oba.    Occurs  with  stephanite  at  the  HimmelsfQrst  mine  near  Freiberg. 

Named  in  allusion  to  its  yellow  powder,  from  larOos.  jfsttow,  and  Kovii,  powder. 

^  "    '  Pogg ,  6<  878;  IMS. 


Ag 

•Fe 

6418 

0-97  =  100 

68-88 

—   s  100 

161.  SFmOULARaBBITB.    M.  WMky,  Zs.  G.  Oes.,  21,  747, 1869. 

Orthorhombic?  occurring  in  striated  priamatio  needles.    O.  =  6-309.    Xnstet 
OietalUo.     Color  dark  blnish  gray,  almost  black.    Stmctnre  grannlar,  acicalar. 
Comp.— Pb,Sb;3.  pr  3PbS.Sb.S.r?Salphnr  21-5,  antimony  23-0,  lead  65-5=10a 
I,  8,Web8ky: 


8 

8b 

Pb 

Ni 

F^ 

Zn 

1.  OranuTar 

21-89 

20-77 

6611 

0-20 

0-60 

0-29  ^  99  86 

8.  l^eedies 

21-81 

20-28 

64-88 

080 

0*84 

i-82  =  98  88 

Webaky  considers  the  miaeral  as  probably  a  product  of  the  decomposition  of  boulangerite 
frcmi  which  ii  differs  in  containing  more  sulphui  and  correspondingly  less  antimony 
Oba.— Found  with  galena,  pyrite,  sphalerite,  and  srsenopyrite  at  Altenberg  in  Silesia 
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SULPBASSENATSS,  BULPHAJiTIMONATBS,  ETC. 


16d.  fiPIOBNITB.    Anenwismuthkupfexerz  Sandberger,  Jb.  Mln.,  415.  1888.    Epigenit 
2(1,  ibid.,  205. 1869. 

Orthorhombic.     In  short  prisms  (69^  10')  with  macrodome  and  brachydome, 
resembllDg  arsenopyrite. 

Fracture  uneven.  H.  =  3*5.    Luster  metallic.    Color  steel-gray.    Streak  black. 
Opaqiie. 

Comp.~PerhapB  (Groth)  B,As,S„  with  R,  =  4Cu,  +  3Fe,  or  4Cu,S.3FeS.AB^, 
e  Sulphur  31-5,  arsenic  12*3,  copper  41*5,  iron  14*7  =  100. 

AnaL— Petersen,  Fogg.,  136,  609, 1869,  after  deducting  5  p.  c.  wittichenite. 


8  82-84 


As  12-78 


Cu  40-68 


Fe  14-20  =  100 


P3rr«— In  the  closed  tube  gires  first  sulphur,  then  sulphide  of  arsenic.  B.B.  on  charcoal  givea 
an  arsenic  reaction  and  a  magnetic  slag  with  copper  globules.  'Soluble  in  nitric  acid  with  sepa* 
ration  of  sulphur. 

Obs.— Occurs  OMuingly  at  KeuglUck  mine  in  the  BOckelsbach  at  Wittichen,  Baden.  Qo 
named  from  fxtyiyreaBat,  to  fmaw  afUr,  because  always  observed  implanted  npon  the 
barite  vein  masses. 

Rbonoutb  a.  I/Aehiardi,  I  Metslli,  1,  296,  294, 1888.    Kuovo  Cimento,  3.  May  1870. 
Id  >tetrahedral  crystals  resembling  (as  it  does  in  other  characters)  the  sandbergerite  with 
which  it  is  associated, 
▲nalysis: 

8  87-46      As  16-28      Cu  8825      Ag  0 04      Fe  6-66      Zn  772      Pb  «r.  =  99'85 

Gslculated  composition  essentially  OuTAstSii  or  6Cu8.Fe8.ZnS.AssSi  =  Sulphur  89'6» 
arsenic  16*4,  copper  82-6,  iron  6'8,  zinc  6*7  =  100, 

From  the  Jucud  mines  near  the  source  of  the  Jucud  river,  Cajamarca,  Peru.  Named  after 
Dr.  Cark)  Regnoli. 


lO.  ABOTRODITB.    WeUbaeh,  Jb.  Berg.-HUtt.,  1886;  ib.  Min. .  2.  67, 1886. 

Monoclinic.    Axes:  &:h:6  =z  0-6780  : 1 :  '0-6144;    /5f  =  70^  =  001  A  lOO 

«w  eisbach  * 

100  A  110  =  32^30',  001  A  101~  33^  1^,  001  A  Oil  =  30^ 

Porms :  m  (110.  A/(  J08.  H).  9  (lOl,  l-l),  *  (801.  6-1).  o  (Oil.  li),  « (282,  -|-|)?.  n  (891.  9-|jr. 
Angles:  mm'"  =  ^66%  oo'  =  •*)•,  «/  =  68'  (meas.  W),  ««  =  81'  49',  edge,  w/m"  a  oM^ 
•110%  A  «/e'  =  148*  2' (141").  a  **  =169'88'  (170  ).  A  5.  =  120' 69'  (12ir).  a  /  =  92'26'  (96''). 

Twins:  tw.  pi.  J.  /t,  geniculated;  also  as  trittings  (f.  2).    Crystals  small  and 
indistinct;  usually  group^  in  verruciform  or  reniform  shapes.    Faces  h  brilliant; 

/  somewhat  less  so;  o  smooth  but 
rounded;  m  striated  parallel  edge^ 
m/m.  Also  in  rounded  forms  and 
compact  massive. 

No  cleavage  observed  Fracture 
uneven  to  nat  conchoidal.  Some- 
what brittle.  H.  =  2-5.  G.=6085- 
6*111.  Luster  metallic.  Color  steel- 
gray,  on  a  fresh  fracture,  with  a  tinge 
of  red  turning  to  violet.  Streak  gray« 
ish  black,  shining. 

Comp.— A    sulpho-salt     containing 
silver   and    the    rare    element    ger- 
manium, first  discovered  in  this  specif  3Ag,S.0eS,  =  Sulphur  18*2,  germanram 
8-3,  silver  73-5  =  100. 
Anal.— Winkler.  1.  c. 


S 1718 


Ge6  98 


Ag  74-72  Fe  0  66  Zn  0*22  =  99*66 


ABQTBODITE.  IS  I 

On  the  chemical  properties  of  germanium  see  Winkler.  J  pr.  Ch.,  34, 177. 1886;  36, 177. 
1887.    This  new  element  has  also  been  identified^in  euxenite. 

Pyr.—In  the  closed  tube  gives  a  brilliant  black  sublimate;  in  the  open  tube  fumes  of  sulphur 
dioxide.  On  charcoal  fuses  to  a  bead,  givine  near  the  assay  a  faint  white  sublimate;  after  long 
blowing  an  orange-yellow  sublimate  and  a  silver  elobule. 

Obs.— Found  at  the  Himmelsftlrst  mine,  Freiberg,  associated  with  siderite. '  marcasite 
abuodaat  &2so  sphalerite,  pyrlte,  galena,  further  argenUte.  pyrargyrite,  polybasite.  stephanite; 
Implaoted  sometimes  on  argentite  and  again  on  marcasite  or  siderite. 

'BiuL — >L.c.,  the  measurements  onlv  approximate;  the  symbols  of  some  of  the  planes  are 
doubtful  because  measured  and  calculated  angles  vaiy  widely;  perhaps  v  shoulii  be  454,  for 
which  we  have  454  a  4B4  =  49"  85' 


IV.  HAIiOIDS.— OBLOHIDES,  BBOMZSES,  10] 

FLUO: 


•  1)^: 


I.  AnhydroQi  Ohlorides,  Bromides,  Iodides;  Fluoridef. 
n.  Osyohloxldes;  Ozyfiaoridefl. 
3ZL:.Hydroiii  Chlorides ;  Hydroiui  nnoridei*. 


L  Anhydrooi  Chlorides,  Bromides,  lodidesi  niioridet» 

CalomA  Oroap*    B^CO,. 

» 

164    Calomel        Hg,Cl«  Tetragonal  1*7239 

16<k    Vaatokite     Cq.01,  laometrio 

Halite  Group.    BOl,  BBr^  BL    bometna 
OhloridoB^  etc.^  of  sodinm,  pc^taasiiim^ainiiiioniamj  and  ailtar^ 

166.  fialito  NaOl 

167.  BylYite  EOl 

168.  Sal  Ammoniae  (NHJOl 

169.  Oeifazgyrite  AgOl 

170.  ZmboUte  Ag(C13r) 

171.  Bromyrite  AgBr 
178.  lodoliroiiiite  Ag{Olfir,I) 

Silyer  lodiile  (artif.)  Agl 


17$4    lodyrite  Agl    Hezi^nal    ^  =  0*8196 

Tocornalite  (Ag,Hg)I? 

Ooccinite  HgP 

n        n 
Fluorite  Oroiip.    BCI^  BFg.    Isometria 

174.    Eydropldlite       OaOl, 
176.    nnorite  GaF, 


176.  CUoronutgneiite  MgOI, 

177.  Sellaite  MgF.  Teiiragonal  ^  as  0*6596 

178.  Lawrenoite  Fed,  Hexagonal  (airtil.) 

179.  ScaccUte  MnCl^ 


OALOMSL  OaOVP-OALOMSL. 


ISa    Cotumita 


181.    MolydU 
M.    TjHiiito 


Pbqi, 


0-9976  : 1  : 1'68QS 


FeCl,  Hsiagoiul  (ntiL)  i<  =  0'667( 

(Oej]ft,Di)F   Hexagonal  i  =  0-6868 


183.    Ctyolita  31TaF.AlF,     Honoolinie 

ElpaaoUte  Isometrio 

181    Chisllta  CNaF.SAIF,   Tetragonal 

185.    HieiatiU  :EF.SiF,?      laoinotiio 

Cijptohalita    !(NHJF.8iF, 
Hfdroflaorite  HF;  FFoidonite 


OWeSil;!* 


89°  48* 


Calomel  Group.    B,C1^ 

164.  OAlAUBlh   Am  Hercnir  (fr.  Dmut  Fonto)  iroti{f«.  RiiL  Tnaa,  616,  Vm.    Mlaa 
dajUKore  GOfnte  d«£M«^G_rfat_,3,.161,1788.    QuecUlber-Hortwra  F«ra.,  BflrRm.  J.,  88t. 


dlbocUorQr  Am.    Uercnre  «Uorurf  A-. 


Tirini_rtw.pLe,ooiitact-aBd  penetration'twisa.  Ci7etals8ometimeatabii)ar  |  e; 
opTiamidal;  often,  highly  complei. 


154  CBL0BJDB8,  BROMIDE,  lODIDBB-FLVOBIDSa. 

Cleavage:  a  rather  distinct;  alsor.    Fracture  coochoidal.     Sectilc.     H.  =  l-jt 

0.  =  6-482  Haid.     Luster  adamantiQe,     Color  white,  yellowish  eray,  or  ash-gray, 

alao  grayish,  and  yellowish  white,  brown.     Streak  pale  yellowish  white.     Trana- 

lucent— BubtranBlucaut.    Optically  +.     Doable  refraction  strong.     Indices* 

a>r  =  1-96  e,  =  2'60  SeDarniont* 

Comp. — MercnroQS  chloride,  Hg,Cl,  =  Chlorine  15'1,  mercury  84*9  =  100. 

Pyr.,  ato. — In  the  clMed  tube  Tolatilizes  without  fusiou,  condensing  io  tbe  cold  pKTt  of  Uid 
tube  u  a  wbite  Bubllmate;  witb  soda  gives  a  subliniBte  of  metallic  mercury.  B.B  on  cLsrcosI 
volatilizes,  coating  the  coal  white.  iDBoluble  in  wkter,  but  digsolvcd  by  aqua  regis:  blackena. 
when  treated  with  alkalies. 

Oba.— At  Moschellaudsberg  in  the  Palatinate,  coating  the  cavities  of  a  ferruginous  gangue. 
associated  witb  cinnabar — cryblals  often  large  aud  well-defined ;  also  al  the  quicksilver  mines  of 
Idria  tn  Camiola;  Almadeu  in  Spain;  Horzonilz  in  Bohemia:  wItb  cinnaber  at  Ml,  Avala  near 
Belgrade  in  Servia'.    From  E!  Doktor  near  Zimapan,  Querelaro,  Mexico'. 

Calomel  Is  an  old  term  of  uncertalu  origin  and  menning,  perhaps  from  xakoi,  Uauliful,  and 
fieX.1,  honey,  the  taste  being  sweel,  and  the  compound  the  lierourmt  dulcU  of  early  chemistry^ 
or  from  leaXoi  and  ufkai,  black. 

Ba£— ■  Schrauf,  Atlu.  Tf.  xl,  1873:  cf.  earlier  Brooke.  Ann.  Pbll.,  6. 265,  1833;  6bs.  artif. 
crvaL.  Ber.  Ak.  Wlea,  9,  SM.  I8S2i  Hbg.,  Abh.  Senck.  Oes.,  1.  S4. 1S54-5.  <  See  Schrauf.  I.  c. 
»  Wel«ky,  Bi  Doktor.  Mexico.  Ber.  Ak.  ft;rlln,4ei,  1877;  also  *,  (3  1  ll).fl,(5  811),and  p.  {«»> 
doubifuL  •  Traube.  Mt.  Avalii.  Belgrade,  Zs.  Er..  14,  971,  1888.  >  Vrba,  Mt.  Avals,  ib.,  15. 
465,  1385.     •  Quoted  by  Di.,  Propr.  Opt..  1,  40,  1857. 

Hbrcckic  Cbloride.— The  occurrence  of  native  corrosive  subllmaie  (HgCU)  is  reported  by 
Beanou  near  Iqulque,  lo  Ibe  desert  of  Atacama;  the  determination,  however,  was  based  only  on 
some  qualitative  trials.  Assoc.  Franc  Adv.  8c..  S3S,  1878.  The  arilficlal  sail  la  orthorhomUc. 
cf.  Rg.,  Kr.  Ch.,  2S7.  1881. 

16B.  NAHTOETm.  Nantoqutta  StMwib'nff,  Domeylio,  3d  App..  MIn.  Chill.  01,  1807;  8£ 
App.,  2%.  1871.    Nantokit  Breith./B.  H.  Ztg..  37,  8,  1808;  Jb.  Hin.,  814, 1873. 

Isometric.  Graaular,  msseive,  not  in  distinct  crystals;  .artificial  ct-ystafs 
tetrahedral. 

Cleavage:   ouhic.      Fracture  conchoidal.     H.  =  2-2-5.     G.  =  3-930.    Luster 
adamantine.     Colorless  to  white  or  grayish.     Transparent  to  translucent. 
Comp, — Cuprous  chloride,  Cu.CJ,  =  Chlorine  35-9,  copper  64-1  =  100. 
An  analysis  by  Sievekinr  (1.  C.)  gave:  CI  8S'S2.  Cu  64-17  =  99-69. 
Pyr.— B.B.  on  charcoal  fuses,  coloring  Ibe  Hame  iniensely  azure-blue:  i 
finally  remains.     Easily  soluble  In  hydrochloric  and  nitric  acids,  also  In  a 
chlorine  when  struck  with  a  hammer.     Oxidizes  readily  on  exposure  to  the  air. 

Obs. — Occurc  with  cuprite,  native  copper,  and  hematite,  also  cbalcociie  and  other  copper 
minerals  at  the  roine  Carmen  Ba]o,  near  Mauioko.  Chill.  Atacamite  is  sometimes  formed  by 
the  oxidation  of  nanuiklte. 


Haute  Group.     ECl,  etc. 

1 S6.  HAIJTB.    CouiiOH  or  Rock  Salt.    Hurtate  of  Soda,  Sodium  Chloride.    RocbMlS;. 
Steinsal'cBergsalzC'tmi.  Sonde  muriatee,  Ctalorurede sodium.  Bal gemmed.  Sal  marejlnid.b 
Tr.,  1882    Halites  62o«A.,8yn,.  390, 1847.    Sal  gemma,  Alite /((U.    Sal  gema,  Sal  marine,  4>afi. 
Isometric.     Observed  forms':  , 

0(100,  f-0.    d(110,  0.    e(lll,  1),    s{310,  ^S),    ((8S1,  8-|}. 

Usually  irt  cubes,  rarely  octahedral ;   crvstals  aometimea 
•  distorted,  or  with  caveruoas  foces.    Barely  snowing  twinning 
lamelle  (1 20-20'7)'.    Also  massive,  graoQlar  to  compact;  less 
I  often  columnar. 

Cleavage:    cuhic,    perfect     Fracture  conchoidaL      Per- 

issiou-figure    on    a    easily    obtained,  rays   1   d.      Rather 

brittle.     H.=2-5.    G.=2-l-2-6;  pure  crystals  2135.     Laater 

vitreous.     Colorless  or  white,  also  yellowish,  reddish,  bluish, 

'  puTplish.     Transparent  to  transluteent.     Soluble;  taste  saline. 

BefractiTe    index    1-5442   Na.,   Langley*.     Highly   diatber- 

tnanons.    Sometimes  exhibite  anomalous  double  refmctioD. 

C»Bp< — Sodium  chloride,  NaCl  =  Chlorine   60*6,  sodium  39-4  —  100.     Com. 
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monly  mixed  with  calcium  snipbate,  calcium  chloride,  ma^esium  chloride,  and 
lometimeB  magnesium  sulphate,  which  render  it  liable  to  dehquesce. 

For  analyses  quoted  and  references  to  others,  see  5tli  Ed.,  p.  112;  also  under  syMte 
for  ticaccbi's  observations  on  Yesuvian  chlorides  with  KCl  (natrikalite  Adam.  Tabl.  Min.. 
69. 1869). 

»  8.  W.  Johnson  attributes  the  bluish  or  indigo  oolor  of  some  varieties  from  Stassfurt  to 
sodium  subchloride,  Ochsenius  to  the  presence  of  sulphur;  this  color  disappears  on  heating. 
Wittjen  &  Precht  (Ber.  Chem.  Ges.,  16,  1454,  1838)  regard  the  color  as  an.  optical  effect  due 
to  the  presence  of  thin  cavities  having  parallel  surfaces  with  gas  inclusions;  they  find  the  color 
distributed  in  lines  mostly  |  o,  seldom  |  a. 

Pyr^  etc.— In  the  closed  tube  fuses,  often  with  decrepitation;  when  fused  on  the  platinum 
wire  colors  the  flame  deep  yellow.  Adaed  to  a  salt  of  phosphorus  bead  which  has  been  saturated 
with  oxide  of  copper,it  colors  the  flame  a  deep  a,7iure-blue.  Dissolves  readily  in  three  parts  of  water. 

Oba.— CoDunon  salt  occurs  ip  extensive  but  irregular  beds  in  .rocks  of  various  ages,  associ- 
ated with  gjrpsum,  polyhalite,  anhydrite,  camallite,  clay,  sandstone,  and  calcite;  also  in  solulioii 
forming  salt  springs;  similarly  in  the  water  of  the  ocean  and  salt  seas. 

In  £urope  and  EngUind  occurs  in  the  Triassic,  associated  with  red  marl  or  sandstone,  but 
not  oonlined  to  these  rocks.  At  Durham,  Northumberland,  and  Leicestershire,  England,  salt 
«>rinj^  rise  from  the  Carboniferous  series;  in  the  Alps,  some  salt  works  are  supplied  from' 
OoliUc  rocks;  the  famous  mines  of  Cardona  in  Spain  and  Wieliczka  ip  Poland  are  referred,  the' 
former  to  the  Green  Sand  formation,  and  the  latter  4o  Tertiary  rocks.  Salt  springs  also  occur 
In  volcanic  regions.  In  the  United  States  the  brines  of  New  York  come  from  Upper  Silaijaa 
strata;  those  of  Ohio,  Pennsylvania,  and  Virginia,  mostly  fh>m  Devonian  and  SubcarbonifexiypK 
beds;  those  of  Michigan,  mainly  from  the  Subcarbonlferous  and  Carboniferous:  while  li]^ 
Xouisiana,  at  Petit  Anse,  there  is  a  thick  bed  of  large  extent  of  pure  salt  in  the  Post-tertiary  dtf 
more  recent  deposits  of  the  coast;  Salt  also  occurs  as  an  essentlak  part  of  the  efllorescences  ovsl 
<he  dry  prairies  and^ahsillow  ponds  or  lakes  of  the  Rocky  mountains,  California,  Atacana,  etC;i 
4Uid  in  most  desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  milies  of  Europe  are  at  Wieliczka,  iu  Poland;  at  Hall,  in  TVrdl;  Stass* 
fort,  near  Magdeburg;  and'  along  the  range  through  Keichenthal  in  Bavaria,  Hallein  ,in  Sals- 
l)urg.  Hallstadt.  Ischl,  and  Ebensee,  in  Upper  Austria,  and  Aussee  in  Styria;  in  BuMsiy,  at 
Harmoros  and  elsewhere;  in  Transylvania;  Wallachia,  Galicia,  and  Upper  8ilei^;-'vlc  and 
Dieuze  iu  France ;  Yalley  of  Cardona  and  elsewhere  in  Spain,  forming  hills  800  to  400  feet 
high;  Bex  in  Switzerland;  and  North wich  in  Cheshire.  England.  At  Cheshire  it  Occurs  in  a 
msin-shaped  deposit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  diameter,  which 
are  composed  of  concentric  coats,  and  present  polvgonal  figures.  It  is  but  little  contaminated 
with  impurities,  and^is  prepared  for  use  by  merely  crushmg  it  betweea  iron  rollers.  At  the 
Austrfain  mines,  where  U  contains  much  clay,  the  salt  is  dlraolved  in  large  chambers,  and  the 
clay  thufl  precipitated.  After  a  time  the  water,  saturated  with  the  salt,  is  conveyed  by  aqueducts 
to  evaporating  nouses,  and  the  chambers,  after  being  cleared  out,  are  sgain  filled. 

Salt  also  occurs,  forming  hills  and  covering  extended  plains,  near  Lake  Unxmla,  the 
Caroian  Lake.  etc.  In  Algeria;  in  Abyssinia.  In  India  in  enormous  deposits  in  the  Salt  Bange 
of  the  Punjab;  thus  at  the  Mayo  mines  there  are  five  ereat  beds  having  aa  aggref^te  thickness 
of  375  feet  alternating  with  another  of  275  feet  ot  KaUar  or  impure  salt.  Also  in  the  Koh4t 
district  immense  beds,  in  one  place  exceeding  1000  feet  in  thickness;  at  Mandiin  the  northwestern 
Himalayas;  also  at  the  salt  li^es  of  R&jputana,  and  as  an  important  part  of  a  saline  efflorescence 
(AA)  in  alluvial  deposits  at  various  points  (Mallet).  In  China  and  Asiatic  Husshi;  in  South 
America,  in  Peru,  and  at  Zipaquera  and  Nemocon,  the  former  a  large  mine  long  explored  in 
the  Cordilleras  of  U.  S.  of  Colombia;,  clear  salt  is  obtained  from  the  Cerro  de  Sal,  San  Domlhgo. 
Occarionally  formed  at  the  eruptions  of  Vesuvius,  as  in  1850,  wben  it  was  found  in  cubes, 
incrustations,  and  stalactites. 

In  the  United  States,  salt  has  oeen  found  in  large  amount  in  central  and  western  New  York. 
Salt  wells  (see  below)  had  long  been  worked  in  this  region,  but  the  presence  of  rock  salt  was* first 
discovered  by  boring  in  18*39,  and  since  then  the  industry  has  been  rapidly  developed.  Salt  is 
now  kfiown  to  exist  over  a  large  area  from  Ithaca  at  the  head  of  Cayuga  lake,  Tompkins  Co., 
and  Canandaigua  lake,  Ontario  Co.,  through  Livingston  Co.,  also  Cknesee,  Wyoming,  and  Erie 
Cos.  The  salt  is  found  in  beds  with  an  average  tliickness  of  76  feet,  but  sometimes  much 
thicker,  and  at  varying  depths  from  1000  to  2000  feet  and  more;  the  deptji  increases  southward 
with  the  dip  of  the  strata.  The  rocks  belong  to  the  Salina  period  of  the  Upper  Silurian.  Salt 
baa  ai80  been  found  near  Cleveland,  Ohio,  associated  with  gypBum;  there  are  here  several  beds» 
th^  widest  164  feet  including  shale,  at  depths  from  2154  to  2475  feet.  Also  in  Washington 
C^..  West  Virginia,  in  the  Holston  and  Kanawha  valleys;  in  Kansas,  in  beds  from  10  to  100  feet 
in  thickness  at  a  depth  of  700  feet  or  more  in  Ellsworth,  Rice,  Reno,-  Kingman,  and  Harper 
'Counties;  the  salt  beds  lie  near  the  base  of  the  Trias;  at  Petite  Anse,  Louisiana  (see  above);  along 
the  Rio  Virgin  in  Lincoln  Co.,  Nevada,  in  extensive  beds  of  mat  purity;  in  Utah,  near  Nephi, 
Jtiab  Co..  and  Salina,  Sevier  Co. ;  in  Arizona,  on  the  Rio  Verde,  with  thenardite,  etc.,  and  mostly 
Impore;  the  headwaters  of  Salt  river,  and  Tonto  basin,  Gila  Co.;  in  California,  at  Dos  Palmas, 
8m  Diego  Co.  In  Canada,  salts  occurs  in  Bruce,  Huron,  and  Lampton  Cos.,  Ontario,  along  the 
eastern  du>re  of  Lake  Huron;  it  was  first  found  at  Godeiich  in  I860  at  a  depth  of  964  feet,  also 
at  Clinton  at  a  depth  of  1180  feet,  ftfid  l&ter  st  other  points. 
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Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Salina,  Syracuse,  and  elsewhere.  N.  Y.;  in  the  Kanawha  Valley,  Va.;  Muskingum* 
Ohio;  Michigan,  at  Saginaw  and  elsewhere;  in  Kentucky  and  Tennessee;  also  at  Qodericb. 
Ontario,  Canada.  The  salt  water  is  obtained  by  boring,  and  raised  by  means  of  machinery,  and 
thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evaporated  by  artificial  heat;  or  to  basins 
for  evaporation  by  exposure  to  the  heat  of  the  sun. 

Composition  of  Syracuse  brines,  accordhig  to  analyses  by  Dr.  C.  A.  Goessmann  (private 
communication): 

NaCl 
CaSO« 

CaClt 

MgCl. 

MgBrt 

KCl 

PeCO 

H«0 

100  100  100  100 

No.  I  has  G.  =  1-180O  at  16^  Baum6  and  20*  C.  No.  II  has  G.  =  11226  at  16^  Banm6 
and  21**  C.    The  Saffinaw  brinea,  Michigan,  afford  about  19*250  of  salt. 

Vast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpanogos  in  the  Rocky 
mountains,  4.200  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake^  is  2,000  square 
miles  in  area.  L.  Gale  found  in  this  water  20*196  per  cent  of  sodium  chloride  (Stansb.  Exped., 
cited  in  Am.  J.  Sc.,  17,  129, 1854).  The  Dead  and  Caspian  seas  ai^  salt,  and  the  waters  of  the 
former  contain  20  to  26  parts  of  solid  matter  in  100  parts.  Gmelin,  who  analyzed  a  portion  of 
these  waters  of  specific  gravity  1*212,  found  them  to  contiftn  CaClt  8*.886,  MgCU  12*167,  NaCl 
7-088,  CaSO«  0*0^  MffBr«  0*448,  KCl  1086,  AlOl,  0144,  NH«C1  0007,  MnCl.  0161,  =  24486. 
wiUi  76*565  water  =  100.    This  result  is  given  as  corrected  by  Marchand. 

An  analysis  of  the  water  of  Great  Salt  Lake  (1869)  by  O.  I).  Allen  (U.  S.  G.  Surv.  40th  Fkr. 
fit  488)  gave: 

Naa  Mga.        Na«S04        KaSO«         Ca80«  CI 

79-11  9*75  6-22  8-58  057  p-57*  =  100 

*  JBxcesB; 

Salt  is  obtained  on  a  large  scale  commercially,  in  the  U.  S.,  by  the  evaporation  of  the  watenr 
of  the  Great  Salt  Lake,  and  m  California  from  the  sea-water  in  San  Francisco  Bay. 

Alt.— Anhydrite,  gypsum,  polyhalite,  occur  as  pseudomorphs  after  this  species;  ako  celestite, 
dolomite,  quartz*  hematite,  pyrite;  the  removal*  of  the  salt  cubes  by  their  solution  leaves  a  cavity 
which  any  mineral  may  then  occupy.  The  hopper-shaped  crystals  often  leave  an  impression  of 
their  form  in  clays. 

Ref:— I  Luedecke,  Neu-Stassfurt,  Zs.  Nat  Halle,  68,  662. 1885.  '  Brauns.  Jb.  Min..  1.  126. 
1889.  "  Am.  J.  Sc,  30.  477,  1885,  cf.  also  Lagerborg.  Ak.  H.  Stockh.  Bihanff,  13  (1),  No.  10, 
1887.  Cf.  the  researches  of  Melloni,  Magnus,  Tyndall;  also  recently  Langley,  1.  c,  et  al.^ 
Baur,  Wied.  Ann.,  19, 17, 188a 

Ontkhing:  cf.  Sohncke,  Pogg.,  167.  829;  Exner.  ib.,  168.  819, 1876;  Brauns,  Jb.  Min.,  1, 
118. 1889.  HardMti:  Exner.  Hftrte  Kryst.,  p,  11,  1878.  OofutanU  tff  Ooitieity:  Voigt,  Pogg., 
Erg.-Bd..  7,  1.  177.  1876,  Jb.  Min.,  BeO.OBd.,  4,  282,  1885;  Groth.  Pogg.,  167,  115.  1876. 
BotMs  riBfracUan:  Jb.  Min.,  I,  165,  1888;  by  pressure.  Wied.  Ann..  39,  440, 1890.  Ditperdw 
power:  Ketteler,  Wied.  Ann.,  31,  822,  1887. 

Mabtinsitb  Kanien,  J.  pr.  Ch.,  36,  127,  1846.  Halite  containing  9  p.  c.  MgSO«;  from 
Stassfurt. 

HuANTAJATiTB  Baifiumdi,  Domeyko,  Min.  Chili.  6th  Append.,  1876;  Min.  P6rou,  p.  64, 
1878.  An  argentiferous  variety  of  halite,  if  homogeneous.  Described  as  occurring  in  cubes, 
also  in  incrustations  made  up  of  minute  cubic  crystals,  also  fibrous.  H.  =  2.  Color  white,  not 
altered  by  exposure.  Transparent.  Fragile,  not  sectile  like  cerargjrrite.  Composition: 
20NaCl  + AgCl;  an  analysis  ({)  gave:  NaCl  89,  AgCl  11  =  100.  B.B;  decrepitates  and  fuses 
easily:  on  charcoal  yields  silver  with  soda.  Occurs  in  a  calcareous  gangue  with  cerarsyrite, 
embolite,  etc.,  at  the  mine  of  San  Simon,  Huantajaya,  Tarapaca,. Chili.  Called  Uehedoroy  the 
miners. 

Htdrohalitb  Adam,  TjM.  Min..  p.  69,  1869.  A  hyd|[9us  sodium  chloride  described  by 
Mitscberlich;  see  Hausm.  Handb..  p.  1459. 1847. 

167.  87I.VXTB.  Muriate  of  Potash  (fr.  Vesuvius)  8mi(h9(m,  Ann.'  Phil..  6.  258,  1828L 
Chloride  of  Potassium,  Potassium  chloride.  Cblorkalium;  Oerm.  Sylvioe  Beud. .  Tr. ,  2, 511, 18891 
Hoevelit  IT.  Oirard,  Jahrb.  Min..  568,  1868.  Leopoldit  B.  Beiehardi,  Jahrb.  Min.  881,  1866^ 
Scbfttsellit  and  HOvellit  (fr.  Stassfurt),  B.  H.  Ztg.,  24, 976,  Ann.  Ch.  Phys.,  6,  818*  824 
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Isometric.    Obserred  forms' : 

•  aOO,W)  ?(540,t.#)  r(723.M)  ft(m.^)  y  (848,1-8) 

C  (111.  1)  I  (711,  7-7)  n  (211,  iS)  <  (421.  iS) 

BiauiiB  has  obtoined  by  etching  faces  of  981  (9-3  r)  as  a  txapezohedal  hemihedial  form*. 

Habit  cubic;  a,  also  a  with  o,  most  common.  Also  in  granular  crystalline 
masses,  rarely  columnar;  compact.  « 

Cleavage*  cubic,  perfect.     Fracture  uneven.     Brittle.    H.  =  2.    G.  =  1'97' 
1*99  Prietze,  1.  o.    Luster  vitreous.    Colorless,  white,  bluish  or  yellowish  red  from 
inclusions.      Transparent    when     pure.      Befractive  index*,  itj  =  1*49031  Na. 
Soluble ;  taste,  much  lilce  that  of  common  salt,  but  somewhat  bitter.      Sometimes 
exhibits  anomaJous  double  refraction.    Highly  diathermanous\ 

Comp. — Potassium  chloride,  KOI  =  Chlorine  47'6,  potassium  52*4  =  100. 
Sometimes  contains  also  sodium  chloride. 

A.  Mailer  (Yh.  Ges.  Basel,  118, 1864)  fouud  a  Vesuvian  salt  pure  with  only  a  trace  of 
Adinm.  Bcaociii  (Contrib.  Min.  Vesuv.,  II,  28)  gives  analyses  of  fifteen  varieties  with 
E':  Na  =  100 :  6*2,  10  :  17*5,  etc.,  iip  to  10 :  94*8;  some  of  the  varieties  contained  also  the 
alkaline  sulphates,  with  (K.Na)C1 :  <E:.Na)t80«  =:  100  :  0-4a  100  :  6*45. 100  :  4*00.  etc.  PrieUe, 
oaoted  by  Huvssen  (Zs.  G.  Gob.,  ao,  461, 1868,  and  Jb.  Min.,  484, 1868)  found  in  some  of  the 
wassfurt  qrlvite  12  to  18  p.  c  KaCl  and  0*6  BOt»  but  other  analyses  of  material,  carefuily 
sepiurated  Rom  halite  showra  the  pure  KCl. 

Pyr.,  «to^— B.B.  in  the  platinum  loop  fuses,  and  gives  a  violet  color  to  the  outer  flame. 
Added  to  a  salt  of  phosphorus  bead,  which  has  been  previously  «iturat^  with  oxide  of  coppcir, 
colors  the  O.F.  deep  azure-blue.  Dissolves  in  water,  100  parts  taking  up  84*6  at  18*7or  C. 
Heated  with  sulphuric  acid  ffivesoff  hydrochloric  acid  gas. 

Obs<^OccuTs  at  Vesuvius,  about  the  fumaroles  ox  the  volcano.  Also  at  Stassfurt,  in  the 
carnallite  beds  of  the  salt  formation;  at  Leopoidshall  {leopoldiU):  at  Ealusz  in  Galicia,  where 
with  the  accompanying  picromerite  it  has  been  derived  (Tschermak,  1.  c.)  from  the  alteration  of 
Gtmsllite. 

The  compound  is  ihe  Sal  dfffetUma  BulvH  of  early  chemistry,  whence  Beudant's  name  for 
tbeqwcies. 

Ril— >  Tschermak,  Kalusz,  Ans.  Ak.  'VRen,  p.  24, 1868;  Ber.  Ak.  Wien,  63  (1),  808, 1871. 
^ Jb.  Min.,  1,  224.  1886;  also,  1,  121,  1889.  ^Stefan,  Ber.  Ak.  Wien,  63  (2),  241,  1871. 
«  Magnus,  Pogg.,  134,  802, 1868. 

For  ezperimenu  in  ekuUeUp,  see  Yolgt,  Kachr.  Ges.  GOtt.«  880, 1888;  6h  hardneu,  Szner. 
Hine  Kiyst.,  p.  87, 187a 

168.  BAIf-ABSMONXAO^  KMQrliches'Sahniak  (fr.  Bucharla)  /.  O.  MoM,  Yersuch  Uber 
ein  nal.  Salmiak,  Leipzig,  1768.  Muriate  of  Ammonia;  Chloride  of  Ammonium,  fialmiak 
Odrm.    Ammoniaque  munat^e  Fr,    Salmiac  Bmd.,  Tr.,  1882.    Clorammonio  Ital, 

Isometric.    Observed  planes' : 

aa00,i-O      ^(110,0       <>(111, 1)       n<211, 2-2)       « (821, 8*1) 

Artificial  crystals  show  trapeax>hedral  hemihedrlspi  in  the  form  876  (f-f  r),  Tscheraiak*. 
Kanmann*  has  described  forms  with  811  developed  with  tetragonal  symmetry,  and  others  with 
411.  810,  having  rhombohedral  symmetry. 

Twins:  tw«  pi.  o.  Also  stalactitic,  and  in  globular  masses;  in  crusts^  or  as  an 
efflorescence. 

CHeavage:  o  imperfect.  Fracture  conchoidaL  Rather  brittle.  H.  =  1*5-2. 
0.  =  1-528.  Luster  yitreous.^  Golor  white,  yellowish,  grayish.  Transparent  to 
translucent.    Index  n,  =  1*6^22  Orailich. 

Comp. — Ammonium  chloride,  NH^Gl  =  Chlorine  66'3,  ammonium  33*7  =  100. 
Chloride  of  iron  is  sometimes  present  giving  a  yellow  color. 

Pyr.,  etc«— Sublimes  in  the  closed  tube  without  fusion.  Pulverized  with  calcium  hydrate, 
or  heated  with  a  solution  of  caustic  alkali,  gives  off  pungent  ammoniacal  vapOrs.  Soluble  In 
three  times  its  weight  of  water. 

Obs.— Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Vulcano,  Vesuvius,  StromboU, 
Sandwich  Islands,  and  near  Hecla  after  the  eruption  of  1845,  as  obsenred  by  Bunsen.  Observed 
after  the  eruption  of  Vesuvius  in  1855,  in  rhombic  dodecahedrons  with  cavernous  faces,  and 
anin  in  the  lava  of  1868  (Sec. ,  1.  c.)  in  more  complex  crystals,  in  part  twins.  It  occurs  usually 
where  the  lava  has  spread  over  soil  and  vegetation.  Also  found  id  small  quantities  in  Uie 
vicbity  of  ignited  coal  seams,  as  at  St.  Etienne  in  France,  and  also  at  Newcastle,  and  in  Soot- 
land;  cryst^lized  near  Duttweiler  in  Prussia,  where  a  coal  seam  has  been  burning  for  more 
Ihao  a  hundred  years.  It  occcurs  also  in  Bucbaria;  at  Kilauea  in  Hawaii,  a  variety  which  con* 
tains  iron,  and  becomes  rusty  yellow  on  exposure;  in  guano  from  the  Chincha  Islands. 
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The  aAs  dpipLOiviaKoi,  sal-ammoniac  of  Dioscorides,  Celsius,  and  Pliny,  is  proyed  by 
Beckmann  (Hist,  of  Inyeutions,  4,  860)  to  be  common  rock  salt,  dug  in  Egypt,  near  the  oracle 
of  Ammon.  The  name  was  afterward  transferred  to  this  compound,  when  subsequently  manu- 
factured Id  Egypt.  Sal-ammoniac  is  supposed  to  have  been  included  by  the  ancients,  with  one 
or  two  other  species,  under  the  name  of  nUrum,  which,  according  to  Pliny,  gave  the  test  of 
ammonia  when  mingled  with  quicklime. 

Ret— 1  Scacchi.  Rend.  Ace.  Napoli,  Oct.,  1872.  *  Naumann,  J.  pr.  Ch.,  60, 11,  810, 1850. 
Min.  Mitth..  4,  531,  1881. 

169.  OERARGYRITB.  Argentum  comu  pellucido  simile  (fr.  Marienberg),  Oerm.  Hom- 
farbs-Silber.  Oesner,  Foss.,  68,  1565.  Argentum  rude  jecoris  colore,  hicem  corneam  habens 
(fr.  Freiberg,  etc.)  Q.  Fabrieitu,  De  Rebus  Met.,  1566.  Glaserz,  dursichtig  wie  ein  Horn  in 
einer  Lantern,  Matthesius,  Sarept.,  1585.  Horn-Silfver,  Minera  argenti  cornea,  A.  sulphureet 
arsenioo  mineralisatum,  WaU.,  810.  1747.  Argeuto  acido  sails  mineralisatum,  Uornerz,  Oramt,, 
159,  1758.  Buttermilcherz  (first  mentioned  early  in  17th  century).  Kerargyre  Beud,,  Tr..  2, 
501,  1832  Eerat  Raid,,  Handb.,  506.  1845.  Argyroceratite  Oloek,,  Syn..  249,  1847.  Chlorar- 
gyrit  Weitibctch,  Synops.  Min.,  87.  1875.     Kerargyrite. 

Silberhomerz,  Silberkerat,  Hornsilber.  Chforsilber.  Oerm,  Chlorsilfver,  Silfverhornmalm 
Swed,  Horn  Silver,  Corneous  Silver.  Argent  muriate.  Argent  corn^,  Chlorure  d'argent  Fr. 
Cberargirio,  Argento  cornea  Ital.    Plata  cornea  Span. 

Isometric.     Observed  forms': 

a  (100.  It)        d  (110,  i)       o  (111 .  1)       p  (221.  2)        n  (211,  2-2) 

Twins:  tw.  pi.  o.  Habit  cubic.  Usually  massive  and  resembling  wax; 
sometimes  columnar;  often  in  crusts. 

Cleavage  none.  Fracture  somewhat  conehoidal.  Highly  sectile.  H.  =  1-1-5. 
G.  =  5*552.  Luster  resinous  to  adamantine.  Color  pearl-gray,  grayish  green, 
whitish  to  colorless^  rarely  violet-blue;  on  exposure  to  the  light  turns  violet-brown. 
Transparent  to  translucent.     Index%  n,  =  2*0611  Na. 

Comp. — Silver  chloride  =  Chlorine  24*7,  silver  75*3  =  100. 

Some  varieties  contain  mercury;  Domeyko  (Min.  Chili,  8d  Ed.,  p.  416,  1879)  describes  one 
from  the  La  Julia  mine,  of  the  Cerro  de  Caracoles,  Atacama,  which  yielded:  CI  22*64,  Ag  66'68, 
Hg  2  20  =  91*52,  with  impurities  and  loss  8*48.  Moesta  gives  1*81  p.  c.  mercury  for  the  cerar- 
gyrite  of  Los  Bordos,  Copiapo.  See  also  huantajayite  under  halite  (p.  156),  and  the  species 
which  follow. 

Pyr.,  eto. — ^In  the  closed  tube  fuses  without  decomposition.  B.B.  on  charcoal  gives  a 
globule  of  metallic  silver.  Added  to  a  bead  of  salt  of  phosphorus,  previously  saturated  with 
oxide  of  copper  and  heated  in  O.F.,  imparts  an  intense  azure-blue  to  the  flame.  A  fragment 
placed  on  a  strip  of  zinc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  finally 
is  entirely  reduced  to  metallic  silver,  which  shows  the  metallic  luster  on  being  pressed  with  the 
point  of  a  knife.    Insoluble  in  nitric  acid,  but  soluble  in  ammonia. 

Oba. — Occurs  in  veins  of  clay  slate,  accompanying  other  ores  of  silver,  and  usually  only  in 
the  higher  parts  of  these  veius.  It  has  also  been  observed  with  ocherous  varieties  of  brown  iron 
ore;  also  with  several  copper  ores,  calcite,  barite,  etc.;  upon  stibiconite. 

The  largest  masses,  and  particularly  those  of  a^reen  color,  are  brought  from  Peru,  Chili,  and 
Mexico,  where  it  occurs  with  native  silver.  In  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  than  embolite;  often  contains,  intimately  mixed  with  it,  native  silver  in  very  minute  grains: 
it  occurs  at  Tres  Puntas,  Atacama,  ChafiarciUo  near  Copiapo,  and  elsewhere  in  Chili.  Also  in 
Nicaragua  near  Ocotal;  in  Dept.  of  Gracias.  Honduras.  It  was  formerly  obtained  in  the  raining 
districts  of  Jobanngeorgenstadt  and  Freiberg,  but  is  now  rare;  a  mass  weighing  six  and  three- 
quarter  pounds,  from  this  region,  is  in  the  Zwinger  collection  at  Dresden.  It  also  occurs  in  the 
Altai,  at  the  mines  of  Zmeinogorsk  and  Krukovskoi;  at  Kougsber^  in  Norway;  in  Alsace; 
mrely  in  Cornwall,  and  at  Huelgoet  in  Brittany.  In  thin  incrustations  on  stibiconite  from 
Sonora,  Mexico. 

In  the  U.  S.,  in  Colorado,  near  Leadville,  Lake  Co.;  near  Breckenridge,  Summit  Co.,  and 
elsewhere.  In  Nevada,  about  Austin,  Lander  Co.,  abundant;  at  mines  of  Comstock  lode.  In 
Arizona,  in  the  Willow  Springs  distr.,  veins  of  El  Dorado  caflon,  in  San  Francisco  divtr.  In 
Idaho,  at  the  Poorman  mine,  in  crystals,  some  half  an  inch  across,  mostly  cubes  and  cubo- 
octahedrons,  but  occasionally  with  other  planes,  and  in  twins  consisting  of  two  interpenetrating 
cubes,  the  angles  of  one  projecting  from  Uie  faces  of  the  other;  also  at  various  mines  in  Custei 
Co..  Alturas  Co.,  and  at  the  Horn  Silver  and  other  mines,  Tara  Creek.  In  Utah,  in  Beaver, 
Summit  and  Salt  Lake  counties. 

At  Andreasberg  in  the  Harz,  an  earthy  variety  is  met  with,  called  by  the  Germans  Butter* 
milk  ore  {Buttermiiehert,  thonige  HorruilberY  which,  according  to  Klaproth  (Beitr..  1,  187,  1795). 
contains:  Silver  24*64,  chlorine  8*28.  alumina  (Cu  tr.)  67*08.  Fun ckens  describes  it  as  ''wciss 
und  ddnn  wie  eine  Buttermilch"  (Lenz  Min.,  2,  101,  1794). 

Named  from  Kefjai,  hi>rn,  and  apyvpnc,  sUter—Ceratargyrifs,  the  proper  derivative,  bein^ 
contracted  to  Cerargyrite.    The  Greek  k  becomes  c,  as  in  other  cases. 
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Rai:— >  Cf.  Odt..  Index/ 1,  p.  487,  1886.    '  Wernicke,  Pogg..  142.  560. 1871. 

BoRDosiTB  Bertrand,  Ann.  Mines,  1,  p.  412,  1872.  A  mineral  Bubstance,  color  yellow 
t9  red.  occurring  with  amalgam  and  resulting  from  its  decomposition.  It  becomes  dark 
rapidly  on  exposure  to  the  air.  Analysis:  AgCl  8128.  HgCl  4d  58,  HgO  22'70  =  09*46 
Bertrand  regards  the  BgO  as  adventitious,  and  proposes  for  it  the  name  hydrargyrUe:  deductini 
this  there  remain :  AgCl  40*69,  and  HgCl  59-31  =  100.  or  AgCl  -{-  HgCl,  to  which  he  gives 
the  name  of  bordoitUe.    Both  species  are  very  uncertain.    Loculuy  Los  Bordos,  Chili. 

170.  BBCBOUTXI.  Chlorobromure  d'argent  Dtnneyko,  Ann.  Mines,  6,  153. 1844:  Berthier, 
ib..  2.  540,  1842.  Plata  cornea  verde  Domeyko,  Min.,  202,  1845.  Embolit  BreiVi,,  Pogg.,  77. 
134.  1849.  Chlorobromide  of  Silver.  Chlorbromailber.  Megabromite,  Microbromit,  BreUh,, 
B.  H.  Ztg.,  18,  449,  1859. 

Isometric     Observed  forms: 

a  (100,  iri )       d  (110,  • )       o  (111,  1)       e  (210,  ^2) 

Usually  massive;  sometimes  stalactitic  or  concretioDary  on  surface. 

Cleavage  none.  Fracture  uneven.  Sectile.  H.  =  1-1*5.  G.  =  5'31-5*43 
Domeyko;  5*53  Yorke;  5*79-5*81  Breith.  Luster  resinous,  somewhat  adamantine. 
Color  grayish  green  and  asparagus-green  to  yellowish  green ;  yellow,  often  dark 
and  becoming  darker  on  exposure.     Transparent  to  translucent. 

Comp. — Ag(Cl,Br)>  *^®  ratio  of  the  chlorine  to  the  bromine  varying  indefinitely, 
the  yellowish  varieties  and  those  of  deeper  green  colors  containing  the  largest 
proportion  of  bromine. 

AnaL— 1,  W.  von  Beck.  Jb.  Min.,  165,  1876.  2,  Munro,  Ch.  News,  63,  90,  1886. 
8,  C.  Wood  quoted  by  Welch,  ib.,  64,  94,  162,  1886. 

Br  CI  Ag 

1.  Orenburg.  ory$t  2844  8*20  68'd6  =  100 

2.  St.  Arnaud,  Victoria  25 84  970  64*45  =    99  99 

3.  ••  "  2416  10-73  6514  =  10008 

For  other  analyses,  see  51h  Ed.,  p.  116,  these  show  variations  from  AgCl  =81*4  and 
AgBr  18  6  to  AgCl  51  and  AgBr  49.  Cf.  Welch.  1.  c,  for  a  discussion  of  the  various  analyses 
published. 

The  megdbromiU  and  microbramite  of  Breithaupt  are  varieties  of  emlK>lite  based  on  the  pro- 
portion  of  bromide  to  chloride;  and  are  even  iudistinct  as  varieties,  these  extremes  being  con- 
nected by  indefinite  shadings. 

Obs. — Abundant  in  Chili,  constituting  the  principal  silver  ore  of  the  mines  of  Chafiaroillo, 
and  found  also  at  Agua-Amarga.  Tres-Puntas.  Rosilla,  and  at  all  the  new  openings  in  the 
province  of  Copiapo;  found  also  at  Enlalia  in  Chihuahua,  Mexico;  at  the  mine  of  CoUml  in 
Gracias,  Honduras.  At  St.  Arnaud,  Victoria;  in  New  South  Wales,  at  Sunny  Corner,  Buthurst. 
and  in  the  Silverton  mines. 

Named  from  ififioXiov,  an  intermediate,  because  between  the  chloride  and  bromide  of 
silver. 

171.  BROBSTRITE.  Bromure  d'Argent,  Plnta  verde  Mex,  (fr.  Mexico  and  Huelgoet), 
Berth.,  Ann.  Mines,  19.  734.  742, 1841,  2,  526,  1842.  Bromide  of  Silver;  Bromic  Silver.  Brom- 
silber  Germ,  Bromit  Raid,,  Handb.,  506.  1845.  Bromyrite  Dana.  Min.,  98, 1854.  Bromargyril 
Bff„  Min.  Ch.,  196,  1860.    Plata  cornea amarilla  melada  Domeyko,  Min.,  214,  1860. 

Isometric.     Observed  forms : 

a  (100.  i-i)  d  (110.  i)  o  (111,  1) 

Crystals  rare.    Usually  in  small  concretions. 

(Heayage  none.  Fracture  uneven.  Sectile.  H.  =  2-3.  G.  =  5*8-6.  Luster 
resinous  to  adamantine.  Color,  when  pure,  bright  yellow  to  amber-yellow;  slightly 
greenish;  often  grass-  or  olive-green  externally;  little  altered  on  exposure. 
Transparent  to  translucent.     Index,  Vy  =  2*2533  Na,  Wernicke. 

Comp—Silver  bromide,  AgBr  =  Bromine  42'6,  silver  57*4  =  100. 

Pyr.,  etc — In  the  closed  tube  and  with  metallic  zinc  reacts  like  cerargyrile.  B.B.  on  char- 
coal emits  pungent  bromine  vapors  and  vields  a  globule  of  metallic  silver.  Fused  w-ith  potassium 
btsulphate  in  a  matrass  gives  off  yellowish  brown  vapors  of  bromine.  Insoluble  in  nitric  acid. 
Difficultly  soluble  in  ammonia. 

Oba.— With  other  silver  ores  in  the  district  of  Plateros,  Mexico,  and  at  the  mine  of  San 
Onofre.  seventeen  leagues  from  Zacatecas.  associated  with  cerargyrile  and  cerussite:  also  in 
cryntals  at  Cliaflarcillo,  Chili,  with  cerargyrite,  sometimes  embedded  in  calcite;  also  at  Huelguei 
in  Brittany,  with  cerar;rvrit<*. 
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172.  lODOBTlOMTTE.    Jodobromit  A.  von  Lasaulx,  Jb.  Miu.i  G19,  1878.    Joclbromcbloi' 
sllber  Germ. 

Isometric.     In  octahedrons  with  cubic  planes.  • 

Cleavage:  r/ indistinct.     Sectile.     Soft.     G.  =  5-713.    Luster  resinous.    Coloi 
sulphur-yellow,  sometimes  greenish. 

Conip — 2AgCl.2AgBr.AgI  =  Chlorine  7'9,  bromine  17*8,   iodine  14'1,  silver 
10-2  =  100. 

AnaL— Lasaiilx,  1.  c. 

CI  7-09  Br  17  80  11505  Ag 59  96  =  99  40 

Pyr.,  etc.— B.B.  on  charcoal  gives  ofF  bromiDe  vapors  and  leaves  a  silver  globule. 
Obs. — Found  in  small  cavities  in  ferruginous  quartz  at  the  **  SchOne  Aussicht "  mine,  near 
Dernbach,  Nassau,  associated  with  beudantite,  carmiuite,  aud  iudyrite. 


173.  lODYRTPB.  lodure  d'Argent  Vavgiielin,  Ann.  Ch.  Phys.,  29,  99,  1825;  Domeyko, 
Ann.  Mines,  6,  158, 1844.  Plata  cornea  amarilla  olara  Domepko,  Mlu..  205,  1845.  Iodic  Silver, 
lodsilber  Oerm.  lodit  Haid.,  Haudb.,  606,  1845  lodyrite  Dutm,  Min.,  95,  1854.  lodargyrit 
Bff.,  Min.  Ch.,  197,  1860.    lodsilber,  Jodsilber  Germ.    Argent  iodure  Fr, 

Hexagonal;    hemimorphic.      Axis  6  =  0-81960;   0001  A  1011  =  43°  25'  20" 
Zepharovich'. 

Formfl^ :  m  (1010,  7)  e  (8034,  {)  as  tw.  pi.  g  (8032,  |)  /  (803l.  8; 

e  (0001,  0)  //  (1013.  i)  o  (1011,  1)  i  (2021,  2)  u  (4041, 4) 

Also  on  artif.  crystals'*:  a  (1120,  t-2);  v  (2023.  |)?.  e  (3084,  f),  it  (4045,  J)?;  /H  (9  9  18  20.  ^-2)1 


CM  r=  25"  19' 

«  =  62°    9' 

eu  =  75°  12' 

»»•    =  5^"  28i' 

ce  =  35"  22' 

cf  =  70°  36 

00'  =  40''  12' 

uu'  =  57-  4U 

eg  =H''  60' 

1. 


2. 


lodyrite  is  bomoeomorphons  with  greenockite.  An  isometnc  form  is  also  known. "^  iuto  which 
the  hexagonal  form  passes  on  increase  of  temperature,  aud  conversely.  The  former  chauge  is 
accompanied  by  absorption  of  heat^. 

Natural  crystals  in  hexagonal  prisms;  rarely  twins*  with  tw.  pi.  e.   Also  massivo, 

and  in  thin  plates  with  a  lamellar 
structure. 

Cleavage:  c  perfect.  Sectile,  plates 
flexible. 

Soft.  G.  =  5 -60-5 -70;  5  707  Dmr.; 
5*609  Rath.  Luster  resinous  to  ada- 
mantine. Color  citron-  and  sulphur- 
yellow  to  yellowish  green,  sometimes 
brownish.  Streak  yellow.  Translucent. 
Index,  Hj  =  2*1816  Na,  Wernicke. 

Conip. — Silver  iodide,  Agl  =  Iodine 
New  Mexico,  Rath«.        Artif.  cryst.,  Zeph'.    54,  silver  46  =  100. 

Pyr.,  etc. — In  the  closed  tube  fuses  and  assumes  a  deep  orange  color,  but  resumes  its 
yellow  color  on  cooling.  B.B.  on  charcoal  gives  fumes  of  iodine  and  a  Grlobuie  of  meiallic 
silver.  With  zinc  reacts  like  cerargyrite  and  bromyrite.  Fused  with  potassium  bisulplmte  in  a 
matrass,  yields  violet  vapors  of  iodine. 

Obs.— Occurs  in  thin  vtins  or  seams  in  hornstone  at  Albnrrsdon,  near  Mnza]>il,  in  Mexico; 
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vauadinite  and  descloizite  at  Lake  Valley,  Sierra  Co. 

Ref.— '  Artif.  cryst.,  Zs.  Kr.,  4,  119,  1879;  Dx.  obtained  ^  =  0  814^8, 
85,  18o4.  *  See  Dx.,  1.  c.  Also  Slg  ,  Dernbach,  hemimorphic  crystals  with  coin  above  and  e  i 
below:  Cliaftarcillo  c  m  ^  t/holohedral,  Zs.  Kr.,  6,  'J29.  1881.  "  Zcoh.,  1.  c,  hemimorphic 
crystals  with  o  above  and  below  and  ^t  v  n  fi  only  below.  ■*  Lehmann,  Zs.  Kr.,  1,  492,  1877. 
*  Mallard  and  Le  (Uiatelier,  Bull.  Soc.  Min.,  6,  181.  1883;  J.  Phys.,  4,  305,  1885.  •  llath.  Lake 
Valley,  New  Mexico,  Zs   Kr.,  10,  474,  1885. 

TocoRNALiTE  Domeyko,  2(1  App.  Min.  Chili.  41,  1867.  Plata  iodurada  mercurial.  Granular 
massive.  Color  pale  yellow,  becoming  darker  on  ex|)osure.  Streak  yellow.  An  iodide  of 
silver  and  mercury. 

Analysis  gave ;    Ag  38*80,  Hg  8-90.  I  41*77,  siliceous  residue  16*65  -  96*12.     The  loas  Is 
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due  to  some  wnter  belongiug  with  tbe  residue,  and  probably  some  iodioe.    From  tbe  mines  o1 
Chailarcillo,  Cbili.    Named  after  M.  A.  Tocorual.  rector  of  the  Santiago  university. 

Several  minerals,  chloro- iodides  of  silver  and  mercury  but  of  variable  compositiun,  are 
mentioned  by  Domeyko.  31in.  Cbili,  8d  Ed.,  481.  187U. 

CocciNiTB.  lodure  de  Mercure  Del  Rio,  Ann.  Mines,  6,  824,  1829:  Beud.,  Tr.,  2.  515. 1882. 
Cocciuit  Haid.,  Handb.,  572,  1845.  Mercure  iodure  Fr,  lodquecksilber  Germ.  Chlorsclen- 
qaecksilber  del  CkutUlo. 

Id  (/articles  of  a  reddish  brown  color  on  seleuide  of  mercury,  adamantine  in  luster,  at  Casas 
Viejas.  Mexico;  and  supposed  by  Del  Rio  to  be  an  iodide  of  mercury.  But  Castillo  says 
(Culegio  de  Miu.  Mexico.  I860)  that  specimens  labeled  by  Del  Rio  contain  no  iodine,  and  appear 
to  be  largely  chlorine  and  mercury,  yet  are  not  calomel.  Castillo  describes  it  from  Zimapan 
and  Culebras,  both  massive  and  in  acute,  aciculnr.  rhombic  pyramids.  2-6  mm.  long;  color  tine 
red  to  yellow,  and  sometimes  yellowish  green,  changing  to  greenish  gray  and  <lArk  green  on 
exposure;  transparent  to  translucent.  In  a  closed  tube  affords  a  sublimate,  vln're  when  cold,  of 
Hg,C]«,  and  leaves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  which 
B.B.  turns  aurora-red.  and  is  dissipated  with  an  odor  like  that  of  selenium. 

Z[MAFANiT£  Adam,  Tabl.  Min.,  70,  1869.  A  hypothetical  vanadium  chloride,  credited  to 
Del  Kio. 

BusTAMENTiTB  Adam,  Tabl.  Min.,  67,  1869.  Hypotbetical  lead  io<lide,  Pbla,  not  known 
tn  occur  in  nature.     The  artificial  compound  is  hexagonal,  cf.  Rg.,  Kr.  Cb.,  805,  1881. 

Zinc  Iodide— Zinc  Bkomide. — Iodine  and  bromiue  are  stated  by  Mentzel  to  occur  along 
with  a  cadmiferous  zinc  in  Silesia,  and  hence  it  is  inferred  tbat  iodide  and  bromide  of  zinc  exist 
in  nature,  though  not  yet  distinguished.    Ann.  Mines,  6,  824,  1829. 


II 

Fluorite  Group.    R(C1,F),.    Isometric. 

174.  HTDROPHIUTE.  Hydrophilit  Hauwn.,  Handb.,  857. 1818.  Chlorure  de  Calcium* 
Beud,,  Tr..  2,  512,  1832.  Clorocafcite  ScaeM,  Rend.  Ace.  Sc.  Napoli,  Oct.  12,  1872;  Contrib, 
Min.  Vesuv.,  11.  37  (Mem.  Ace.  8c.  Napoli,  Dec.  18, 1878).    Chlorocalcite. 

Isometric.  In  cubic  crystals^  sometimes  with  0  and  d.  As  a  crystalline  or 
mealy  incrustation. 

0.  =  2*2  artif.  Color  white^  sometimes  stained  violet.  Transparent  to  trans- 
tacent.    Taste  bitter.    Deliquesces  readily. 

Comp. — Calcium  chloride,  CaCl,  =  Chlorine  64-0,  calcium  36*0  =  100. 

The  ehloroealdie  from  Vesuvius  contained  also  the  chlorides  of  potassium,  sodium,  and 
manganese. 

Pyr.,  etc — ^B.B.  fusible.  Very  soluble  in  water,  attracting  moisture  from  the  air  and 
mpidly  deliquescing. 

Obs.— Occurs  at  Luneburg  in  anhvdrite  and  gypsum,  and  associated  with  halite  (Hausm.). 
At  Vesuvius  in  cirstalB  (ehlorocaleite)m  bombs  of  the  eruption  of  April,  1872. 

AtGuy'sClifle,  Warwickshire,  as  an  impure  slimy  exudation  on  sandstone.  Mixed  with 
clay  in  tbe  province  of  Tarapaca  and  elsewhere  in  Peru.  From  crevices  between  ejected  blocks 
near  tbe  middle  of  a  solfatara  in  the  crater  of  Barren  island,  Bay  of  Bengal,  chiefly  as  a  red  and 
orange  deliquescent  incrustation  mixed  with  ferric  oxide  and  basic  aluminium  sulphate 
(Mallet). 

Named  from  vdoop,  water,  and  <piXoi,  friend,  in  allusion  to  its  hygroscopic  properties. 

The  hydrous  calcium  chloride  (CaCU  -j-  6H9O)  is  known  in  artificial  crystals  belonging  to 
tbe  hexagonal  system,  cf.  Rg.,  Er.  Ch.,  265,  1881. 

176.  FLUORITZI  or  Fluor  Spar.  Fluores  lapides  gemmarum  similis  sed  minus  duri^ 
qal  ignis  calore  liquescunt  [whence  he  derives  the  name]— Colores  varii.  jucundi.  (1)  rubri,  (2) 
purpurei  (vulgo  amethysti),  (3)  candidi,  (4)  lutei,  (5)  cineracei,  (6)  subnieri,  etc.  [with  mention 
also  of  its  use  as  a  flux  in  smelting],  Affrie.,  Berm.,  458,  1529;  Germ,  Flusse  id.,  Interpr.,  464, 
1546.  Pluor  mineralis  Stolbergicus,  Lithophospborus  Suhlensis,  Woodward,  Cat.,  1728.  Glas- 
Bpat.  Spatum  vttreum.  Wall.,  64, 1747.  Fluss,  Flussspat,  Glasspat,  Cronst,  93, 1758.  Flussaures 
Kalk  SeheeU,  Ak.  H.  Stockh.,  1771.  Calx  fluorata  Bergm.,  Sciagr.,  1782.  Spath  fusible.  Spath 
vifreux.  ds  Usk,  Crist.,  1772.  1788.  Fluorite  Napione,  Min..  373,  1797.  Fluor  Spar,  Fluate  of 
J^niic.  Fluoride  of  Calcium;  Derbyshire  Spar,  Blue- John  Vulg.  Chaux  fluatle  Fr.  Fluorine 
Beud  .  Tr,  2.  517,  iaS2.  Liparit  Glock..  Syn.  282.  1847.  Bruiachite  ifooKioTO,  Min.  Mag.,  7. 
42  1886.    Fluorina.  Spato  fluore  Ital.    Espaio  fluor,  Fluspat,  Span. 

rar.—Chlorophane  (fr.  Nerchinsk)  7%.  De  Groiihatu;  Delameth.,  J.  de  Phys.,  45,  898L 
tTOl     Ratofkit  Fiicher,  John,  Ch.  Unters.,  6,  282,  1812. 

Isometric.     Obserred  forms' : 
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a  (100,  t'O 
d   (110,  t) 

0    (111.1) 

C    (3-2  1  0.  i-82)? 
6    (ttlU.  »-0) 
a   (»2U,  t-J) 
A    (410,  t-4) 
i?  (11-8  0.  f-Vr? 

1. 

r^l       ** 

^^ 

1 

• 
• 

!  « 

I 
1 
• 

• 

a 

.""^ 

.^ 

6 

. 

-P  (10-3  0.  f-W? 
/  (810.  ih8) 
A;  (620.  i-i) 
JS:(12  5  0,  t-V)*? 
e  (730,  i-l) 
e  (310,  »•-§) 
I    (530.  i-\) 

2. 


P  (221.  3) 
(?  (331.  3) 
P  (441.  4)* 

K  (811.  8-8) 
fi  (411,  4-4)» 
r  (722.  {.{) 
m(311,  8.8) 
^  (833,  l-f ) 


n   (211,2-2) 
/5f  (322,  H) 

9    (25-6-2.  V^) 
w  v82I.  8-4) 
(10-4-8.  V-i) 


u  (782.  f 


(15-a-2,  V- 


1)10 


•  (781.  74) 
X  (ll'5-8,  V-V) 
T(2412-5.  V-2)»? 
<   (421.4-2) 

i  (321.  8-{) 

^  (20  14  3,'.\^V)» 

0  (481.  4-|)» 


3. 


7. 


Figs.  1-4,  simple  forms. 


6,  Freiberg. 


6,  7,  Alston  Moor.  Eugland. 


Twins:  tw.  pi.  o,  commonly  penetration-twins  (f.  6,  7).  Habit  cubic,  often 
modified;  less  frequently  octahedral  or  dodecahedral ;  forms/,  e  (fluoroids)  common; 
also  the  vicinal  form  C»  producing  striations  on  a  (f.  8);  hexoctahedron  i  also  com- 
mon. Cubic  crystals  sometimes  grouped  in  parallel  position,  thus  forming  a  pseudo- 
octahedron.     Also  massive;  granular,  coarse  or  fine;  rarely  columnar;  compact. 

Cleavage:  o  perfect.  Fracture  flat-conchoidal;  of  compact  kinds  splintery. 
Brittle.  H.  =4.  G.  =  3-01-3-25;  3-180-3-189  Kenngott,  mean  3-183.  Lnster 
vitreous,  sometimes  splendent;  usually  glimmering  in  massive  varieties.  Color 
white,  yellow,  CTeen,  rose-  and  crimson-red,  violet-blue, sky-blue, and  brown:  wine- 
yellow,  greenish  blue,  violet-blue,  most  common;  red,  rare.  Streak  wliite.  Trans- 
parent— subtranslucent.  Sometimes  presenting  a  bluish  fluorescence.  Phospho- 
resces when  heated  gently,  llefractive  index  for  Na:  Hy  =  1*4339  Sarasin; 
tij  =  1*4324  (gray),  1*4342  (black),  Eohlrausch.  The  index  diminishes  slightly 
with  increase  of  temperature.  Etching,  natural  and  artificial,  develops  depressions 
corresponding  usually  to  faces  of  r»  (311)  or/ (310);  also  other  forms.  Exhibits 
a  difi!erence  of  electrical  potential  between  the  faces  and  ansles  of  a  cube,  both 
under  the  action  of  heat  (pyro-electric)  and  of  light  (photo-electric).  Sometimes 
exhibits  anomalous  double  refraction".     See  also  p.  1034. 

Hussak  finds  that  all  fluorite  shows  double  refraction  with  varying  defies  of  intensity,  the 
crystals  consisting  of  a  series  of  lamellae  crossing  one  another  and  apparently  parallel  to  the 
dodecahedral  planes.  Isotropic  spots  also  occur,  though  rarely.  The  structure  of  the  crystals  is 
that  of  the  orthorhombic  system  with  the  axis  of  least  elasticity  normal  to  a  cubic  face.  The 
abnormal  double  refraction  is  probably  to  be  regarded  as  secondary  and  due  to  internal  tension; 
it  does  not  disappear  at  a  red  heat. 

Comp. — ^Calcium  fluoride,  CaP,  =  Fluorine  48*9,  calcium  61'1=100.     Chlorine 

is  sometimes  present  in  minute  quantities. 

Var.— 1 .  Ordinary;  {a)  cleavable  or  crystallized,  very  various  in  colors;  {h)  fibrous  to  columnar, 
as  the  Derbyshire  blue- John  used  for  vases  and  other  ornaments;  («)  coarse  to  fine  granular; 
((f)  earthy,  dull,  and  sometimes  very  soft.  A  soft  earthy  variety  from  Ratovka,  Russia,  of  a 
lavender-blue  color,  is  the  raiovkite  or  ratofkiU. 


FLUORITB  QROUF^FLUORITB.  163 

The  finely  colored  fluors  have  been  called,  according  to  their  colors,  falte  ruby,  topaz, 
emerald,  amethyst,  etc.  The  colors  of  the  phosphorescent  light  are  various,  and  are  iude])enaent 
of  the  actual  color;  the  kind  affording  a  green  color  is  the  ehhrophaiu  (fr.  ^^Aod/juS,  green,  and 
^aiyeoBat,  to  appear)  or  pyro-emeraJd, 

Wyrouboff  attributes  the  various  colors  to  compounds  of  carbon  and  hydrogen,  derived  from 
B  slight  infusion  of  organic  matters  in  the  solvent  waters;  he  found  (Bull.  Soc.  Ch.,  6,  884,  lb66) 
that  the  blue  and  violet  colors  changed  to  purple  on  heating,  and  supposes  that  two  CH  substances, 
&  blue  and  a  red.  were  present,  the  former  more  volatile,  and  therefore  leaving  the  color  reddish 
after  partial  heiuing. 

Breithaupt  obtained  for  fluorite:  G.  =  8*017,  fr.  Alston  Moor,  Cumberland,  white;  8'170,  Euba, 
blue;  3176.  ib.,  white;  3171.  fr.  Siberia,  blue;  3183,  ib.,  white;  8-166.  fr.  near  Marienberg, 
green;  81 73,  ib.,  blue;  8169,  fr.  Bftsenbruun  in  Voigtland.  green;  8  186,  ib.,  blue,  8188.  ib. 
white;  8185.  fr.  Cornwall,  fluorescent;  8188,  fr.  Switzerland,  rose-red;  3*198,  fr.  near  Freiberg 
green:  8  255,  fr.  Mexico,  emerald-green  transparent,  oct. ;  8'324~8*857,  fr.  Siberia,  violet-blue 
For  Eenngott's  observations  on  specific  i^ravity  see  Ber.  Ak.  Wien,  10,  1858. 

2.  AnUntmiU  of  Sch5nbein.  Stinkfluss  Germ,  The  dark  violet- blue  fluor  of  WOlsendorf, 
Bavaria,  afl^orded  SchrOtter  0*02  p.  c.  of  ozone,  which  SchOubein  (J.  pr.  Ch.,  83. 95. 1861,  89.  7, 
1863)  called  anUwme,  whence  his  name  for  this  variety.  Its  strong  oaor  is  said  often  to  produce 
headache  and  vomiting  in  the  miners.  More  recently  antozone  has  been  shown  to  have  no  real 
existence,  and  the  odor  of  this  variety  has  been  attributed  to  free  fluorine. 

Pyr^  etc — In  the  closed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  on 
charcoal  fuses,  coloring  the  flame  red,  to  an  enamel  which  reacts  alkaline  on  test  paper.  With 
soda  on  platinum  foil  or  charcoal  fuses  to  a  clear  bead,  becoming  opaque  on  cooling;  with  an 
excess  of  soda  on  charcoal  yields  a  residue  of  a  diflScultly  fusible  enamel,  while  most  of  the  soda 
sinks  into  the  coal ;  with  gypsum  fuses  to  a  transparent  bead,  becoming  opaque  on  cooling. 
Fiised  in  an  open  tube  with  fused  salt  of  phosphorus  gives  the  reaction  tor  fluorine.  Treated 
with  sulphuric  acid  gives  fumes  of  hydrofluoric  acid  which  etch  glass. 

Oba. — Sometimes  in  beds,  but  generally  in  veins  in  gneiss,  mica  slate,  clay  slate,  and  also 
in  limestones,  both  crystalline  and  uncrystalline,  and  siiudstones.  Often  occurs  as  the  eangue 
of  metallic  ores,  especially  of  lead.  In  the  North  of  England,  it  is  the  gnugue  of  the  lead  veins, 
which  intersect  the  coal  formation  in  Northumberland.  Cumberland,  Durham,  and  Yorkshire. 
In  Derbyshire  it  is  abundant,  and  also  in  Cornwall,  where  the  veins  intersect  metamorphic  rocks. 
The  Cumberland  and  Derbyshire  localities  especially  have  afforded  magnificent  specimens. 
Conmion  in  the  mining  district  of  Saxony;  fine  near  Kongsberg  in  Norway.  In  the  dolomites 
of  St.  €k>thard  it  occurs  in  pink  octahedrons;  at  MUnsterthal  in  Baden  in  flesh  red  Lexocta- 
hedrons.  Rarely  in  volcanic  regions,  as  in  colorless  octahedrons  in  the  Yesuvian  lava;  also  in 
massive  form  with  other  fluorine  compounds  in  ejected  masses  inclosed  in  the  tufa  of  Fiano  and 
at  other  points  in  the  Campania. 

In  Maine,  on  Long  Island  Blue  Hill  Bay,  in  veins.  In  N,  Hampehire,  at  N.  village  of 
Westmoreland,  2  m.  S.  of  meeting- house,  white,  green,  purple,  constituting  a  vein  in  quartz;  at 
the  Notch  in  the  White  Mts.,  green  oct.  in  quartz,  rare.  In  Vermmii,  at  Putney,  in  green  cubes. 
In  MaaachuuUe,  at  the  Southampton  lead  mine.  In  Connecticut,  at  Trumbull,  the  chlorophane 
var.,  with  topaz;  at  Plvmouth,  in  octahedral  and  Qodecahedral  cr^'stals;  at  Willimantic,  purple, 
in  a  vein  in^ueiss,  and  also  sparingly  at  the  topaz  vein;  at  the  Middletown  lead  mine.  In  Ifeie 
TbrA:,  in  Jefferson  Co. ,  at  Muscolonge  lake,  formerly  abundant,  in  gigantic  cubes,  sometimes 
modified,  of  grass-green  and  pale-green  shades,  in  granular  limestone;  in  St.  Lawrence  Co.,  at 
Rossie  and  Johnsburgh,  rarely  in  fine  crystals:  also  at  Macomb,  where  a  large  cave  was  recently 
opened  (cf.  Eunz.  Am.  J.  Sc  ,  38,  72,  1889),  lined  with  cubic  ciystals,  of  a  sea-green  color,  from 
1  to  6  inches  in  diameter,  some  of  the  groups  weighing  1000  pounds  and  the  whole  cavity 
estimated  to  contain  15  tons;  at  Lockport,  occasionally  in  cubes,  with  selenite  and  celestite  in 
limestone;  also  similarly  near  Rochester  and  Manlius;  Amity,  in  thin  seams,  with  spinel  and 
tourmaline:  iit  Brewster,  at  the  iron  mine  in  colorless  to  purple  crystals,  sometimes  dodecahe- 
dral.  In  ^ew  Jersey,  near  the  Franklin  Furnace,  Sussex  Co.  In  Virginia,  near  Woodstock,  in 
limestone;  on  the  Potomac,  at  Shepardstown,  in  white  limestone;  at  the  mica  mines  of  Amelia 
Court  House,  Amelia  Co.,  a  finely  phosphorescent  variety  of  green  or  purple  color.  In  Illinois, 
Gallatin  Co.,  fur  30  m  along  the  Ohio.  10  to  15  m.  below  Shawueetown.  and  at  other  places,  dark 

finrDle,  often  in  lar^e  crystals,  in  Carboniferous  limestone,  with  galena,  and  through  the  soil, 
n  Mittouri,  in  cavities  in  limestone  at  St.  Louis,  with  calcite.  dolomite,  niillerite.  In  California, 
at  Mt.  Diablo,  rare  in  white  cubes  In  Arizona,  in  Castle  Dome  dist..  white,  pink,  green,  purple. 
In  Nota  Scotia,  at  Maboti  harbor,  green.  Near  Lake  Superior,  a  few  miles  from  the  N.£.  corner 
of  Thunder  Bay,  in  large  violet  cubes  on  amethyst,  affonliug  magnificent  specimens. 

Alt.->Fluorite  is  slightly  soluble  in  waters  containing  calcium  bicarbonate  in  solution.  The 
alkaline  carbonates  decompose  it,  producing  calcium  carbonate  or  calcite,  and  a  subsequent 
change  of  the  calcite  may  produce  other  forms  of  pseudomorphs.  Fluorite  occurs  changed  to 
quartz,  by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psiloraelane,  calamine, 
sniithsonite.  cerussite,  kaolinite. 

Artif. — Made  by  Scheerer  and  Drechsel  in  crystallized  forms,  J.  pr.  Ch.,  7,  68. 1878. 

Hefc— *  Klocke,  monograph,  Ber.  Ges.  Freib.,  6,  No.  4,  1876,  who  gives  early  authorities, 
etc.  Dx.  adds  the  vicinal  (401*0);  Gdt.  includes  also  e  (510),  v  (1211).  Index.  2.  51,  1888.  Cf. 
Grallich,  Kr.  Opt.  Unt.,  70, 1858,  on  peculiar  distorted  forms.    »  Lsx.,  Jb.  Min.,  184,  1876.    ■  Id. 
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2b,  Er.,  1,  359  seq.,  1877.  ^  Groth,  BreitenbilXDii,  Min.-Saraml..  16,  1878.  *  Busatti,  Att.  8oc. 
Tosc.,  6,  12.  1888.  •  Van  Calker.  Zs.  Kr.,  7,  451.  1888.  '  Hiutze,  Rieseugrund.  Zs.  Kr.,  14,  74. 
1888.  8  Hoefer,  Sarntlial.  Miu.  Mittb.,  10,  158,  1880.  •  Flink.  Nordinark,  Ak.  U.  8tockh«, 
BihaDg,  13  (2),  No.  7,  4(5,  1888.     >»  Busz,  Cornwall.  Zs.  Er.,  17,  558,  1800. 

"  Bibl.  Univ..  10,  808,  ]88d:  cf.  Eohlrauscb.  Zs.  Er.,  2.  101,  1877,  and  Dufet,  Bull.  Soc. 
Min..  8,  257,  1885.  ^*  Anomalous  optical  characters.  Mid.,  Ann.  Mines,  10,  115,  1876;  Hussak, 
Z8.Er.,  12,  552,1887. 

On  fluoreMence,  Bohn,  Phil.  Mag..  34.  109.  1867.  On  eie?iing,  cf.  Baumh.,  Jb.  Min.,  605. 
1876;  Lsx.,  Zs.  Er.,  1,  363,  1877;  Werner,  Jb  Min..  1,  14.  1881;  van  Calker,  Zs,  Er..  7,  449, 
1883.  Hardnesi,  Exner,  HArte  Eryst..  81.  1873.  Ppro-electrictty,  Photo  eUetrieity ,  etc.,  Hankel, 
Wied.,  2.66,  1877,  11,  269,  1880.  Elagimty,  Elaug,  Wied.,  12,  821.  1881;  Voigt,  Jb.  Min., 
Bei).-Bd..  4,  236,  1885. 

Bruiachitb  Macadam,  Min.  Mag.,  7,  42.  1886.  lucrusts  barite  at  Loch  Bruitbaicb,  la- 
verness  shire,  Scotland.  It  was  first  noted  by  T.  D.  Wallace,  lb.,  6,  169,  1885;  its  identity 
with  fluorite  was  shown  by  Hcddle.  ib.,  8,  274.  1889. 

GuNNisoNiTE  Clarke  and  Perry,  Am  Ch.  J.,  4,  140.  1882.    Massive,  deep  purple;  color  of 

Sowder  the  same.    Easily  scratched  by  a  kuife.    G.  =  2'85.     Analysis  by  E.  A.  Eebler,  after 
ediictine  1275  p.  c.  admixed  CaCO,:  CaF,  74'89.  CaO  11-44,  SiOa  6'87,  Al^O,  595,  Na,0  0*85 
=  100.    From  near  Gunnison,  Colorado.    Probably  an  altered  or  impure  fluorite. 

176.  OHIiOROMAGNSSITZ].  Cloruro  di  Magnesio  A,  SaicdU,  Mem.  Incend.  Vesuv., 
181,  1855.     Cloromagnesite  Id.,  Att.  Ace.  Napoli,  6,  1878. 

Magnesium  chloride^  MgCl,;  found  with  other  deliquescent  salts  of  Vesuvins. 


177.  SBLLAITB.    Struver,  Att.  Ace.  Torino,  4,  85,  1868. 
Tetragonal.     Axis  i  ==  0-6596;  001  A  101  =  33*  24^'  A.  Sella*. 
FomiB*!  r  (320,  i'\f  v  (301,  8-»)«         9  (111,  1)  a  (525.  H)» 


mmo'/)^  M101,l-0  /tf(112.i)» 

"pa     V!^i\%     "-^'•'''*^' 


n  (221.  2) 
10(551,5)' 


^  (783,  f })« 
6  (944,  {.{)» 


g  (502, 


F(334.  })« 


M' 


." 


.»# 


W      =  126'  23' 
aa^^  =    24*  504' 


^11 


-  57"  40i'  nn"  =  123*'  87' 

S8-     =  86'    r  ee'    =    45*  50' 

^0"  =  50"    OJ'  ee"    =    66"  49' 

The  form  of  seUaite  is  near  that  of  the  species  of  the  Rutile  Group,  p.  288. 


h  (213.  l-2)»: 
/  (883.  l-f )» 
A  (972,  f  |)» 

80"  47' 
40"  19' 


In  crystals,  usually  prismatic  in  habit  and  somewhat  fibrous  in  structure. 

Cleavage:  a,  m  perfect;  also  e  (Mid.).  Fracture  conchoidal.  Brittle.  H.  =  5. 
G.  =  2*972  Svr.;  3*15  Sella.  Luster  vitreous,  brilliant.  Colorless,  transparent. 
Optically  +.     Refractive  indices:  oojy  =  1-3780,  e^  =  1*3897,  Sella. 

Comp. — Magnesium  fluoride,  MgP,  =  Fluorine  61'4,  magnesium  38'6  =  100. 

Anal.~1 .  A.  Sella,  1.  c.    2,  8,  A.  Cossa,  on  the  corrcspondinff  artificial  compound.  Zs.  Kr.p 
I,  208,  1877. 

F  Mg 


1. 


1.  Gebroulaz  glacier      G.  =  815 

2,  Artif,  G.  =  2-857 
3. 


it 


61-58 


61  06 


88  42  =  100 


60-79'       39-21  =  100 


88-94  =  100 


The  natural  mineral  gave  StrUver  89*64  p.  c.  Mg. 
Pyr.,  etc.— B.B.  in  small  fragments  fuses  with  intumescence. 
Insoluble  in  water;  also  in  acids,  except  concentrated  sulphuric 
acid:  with  this  it  evolves  hydrogen  tluoride. 

Oba.— Found  embedded  in  anhvdrite  or  in  sulphur,al80  associated 

with  albite.  dolomite,  magnesite,  fluorite.  celestite;  from  the  moraine 

of  the  Gebroulaz  glacier  m  Savoy  near  Moutiers,  north  of  Modane. 

Named  after  the  Italian  mineralogist  and  statesman,  Quintino 

Sella  (1827-1884). 

Artl£— Formed  artificially  by  A.  Cossa  (1.  c.)  in  short  prismatic 
or  tabular  crystals,  with  a,  m ;  sometimes  twins  |  0.  H.  =  6. 
G.  =:  2*857.  Phosphorescent,  with  a  violet  light  in  a  powerful  induction-current,  which 
is  also  I  rue  of  the  natural  compound.     Difficultly  fusible. 

Ref.— '  Mem.  Ace.  Line.  4.  455.  1887;  Strtlver  obtained  h  =  0-6619,  Att.  Ace.  Torino.  12. 
59,  1876.  Cf.  nlso  Mid..  Bull.  Soc.  Min.,  11,  302.  1888.  »  Cf.  StrOver.  »  A.  Sella,  1.  c,  also 
some  other  doubtful  forms. 


Sellaite,  after  StrUver. 
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178.  XiAWRBNOITB.    Dauhrie,  C.  R.,  84.  69,  1877.    Eiaenchlornr  Oerm. 
Solid,  becoming  soft  on  exposure.     Color  green  to  brown. 
Comp. — Ferrous  chloride,  FeCl,  =  Chlorine  55 '9,  iron  44*1  =  100. 

Obfl.— Present  in  meteoric  irons,  as  those  of  Tazewell  Co.,  Tenn.,  and  Rockingham  Co., 
N.  C.  as  identified  by  J.  Lawrence  Smith  (1818-1883),  Am.  J.  8c.,  19,  159,  1855,  ib..  13,  214, 
1877.  after  whom  the  species  is  named.  Probably  also  present  in  the  Greenland  native  iron 
(Daubree).  Drops  of  ferric  chloride,  FeCls  (cf .  molysite),  formed  from  lawrencite,  often  exude 
in  drops  (stagmaiite,  Daubr^)  from  the  surface  of  meteoric  irons. 

The  existence  of  this  substance  at  Vesuvius  was  announced  by  Monticelll  and  Covelli. 
The  artificial  FeCU  is  hexagonal,  uniaxial. 

179.  80A00HXTB.  Protocloruro  di  Manganese  A,  Bcacehi,  Mem.  Incend.  Yesuv.,  181, 
1856.    Scacchite  Adam,  Tkibl.  Min.,  70,  1869. 

Manganese  protochloride,  MnCl,  =  Chlorine  56*4,  manganese  43*6  =  100. 
A  deliquescent  salt  observed  with  magnesium  chloride  and  other  salts  at  Vesuvius. 

Chloralluittkitb.  Cloralluminio  A,  SeaeM,  Att.  Accad.  Napoli,  6  (read  Dec.  18,  1878)- 
Alaminium  chloride  (AlCls  -|-fl;HtO),  produced  with  molysite  and  chloromagnesite,  at  Vesuvius* 
at  the  eruption  of  April,  1872. 

180.  OOTUNNTTB.  Cotunnia  ManUeeUi  A  ChveUi,  Prodr.  Min.  Vesuv.,  1825.  Cotunnita 
KU.,  Char.,  2,  179, 1880.    Lead  chloride.    Chlorblei  Qertn. 

Orthorhombic.    Axes  o  :  J  :  (!  =  0*9976  :  1  :  1-6805  Schabus*. 

100  A  110  =  44°  56',  001  A  101  ="59*'  18^',  001  A  Oil  =  59°  14}'. 

Forms :  h  (010,  <r^  e  (120.  i-3)  /i  (102,  l-t)  p  (111,  1) 

a  (100,  «)  e  (001,  €f)  u  (104,  J-i)  •  (101,  1-i)  g  (122.  1-S) 

ee'    =  58'  144'  W  =  118'  87'  pp'    =    81*  29'  qq'    =    48*  86' 

1*11'  =  45'  40}'  ap  =  ♦49*  154'  pp"    =  184'  24|'  qq"    =  1>8'  681' 

MU'  =  80'  18^  pp'"  =  •81'  15'  qq"  =   104'  u' 

In  acicular  crystals.    Also  in  semi-crystalline  masses.  Cleavage :  a,  perfect. 

Soft;  scratched  by  the  naiL  O.  =  5*238;  5'83  Rg.  Luster  adamantine; 
inclining  to  silky  or  pearly.  Color  white^  also  yellowish  or  with  a  tinge  of  green. 
Streak  white 

Comp.— Lead  chloride,  PbCl,  =  Chlorine  25*5,  lead  74-5  =  100. 

Anal.— 1,  2,  Scacchi,  Not.  Min.,  i,  p.  89  (Att  Ace.  Nap.,  March  12,  1870):  1.  wax-yellow 
▼ar.;  2,  white  laminae.    Traces  of  fluorine  are  present. 

1.  01  26-36  Pb  74-98  =  99-65 

2.  25-38  78-98  =  9981 

Pyr.,  etc. — B.B.  on  charcoal  fuses  readily,  spreading  out  on  the  coal  and  volatilizine,  gives 
a  white  coating,  the  inner  edge  of  which  is  tinged  yellow  from  lead  oxide;  the  cx>ating  in  K.F. 
disappears,  tingeine  the  flame  azure;  with  soda  gives  metallic  lead.  Added  to  a  salt  of  phos- 
phorus bead,  previously  saturated  with  copper  oxide,  gives  the  reaction  for  chlorine  (see 
cerargyrite).    Soluble  in  about  22  parts  of  hot  water. 

Oha. — Found  by  Monticelli  and  Covelli,  in  the  crater  of  Vesuvius,  after  the  eruption  of 
1833,  acoomuanied  by  sodium  chloride,  and  chloride  and  sulphate  of  copper;  also  by  Scacchi 
and  GuiBcardi  on  the  lava  of  1855,  and  by  Scacchi  on  that  of  1868  (1.  c).  Occurs  massive  with 
other  lead  minerals.  Mt.  Challacollo,  Tarapudl,  Chili. 

Named  after  Dr.  Cotugno  of  Naples. 

Re£— >  On  artif.  cryst.,  Ber.  Ak.  Wien,  4  (1),  456,  1850:  with  Miller  (Min.,  p.  616), 
M  =  110.  e  =  Oil,  o  =r  fll,  etc.;  the  cryHtals  deviate  at  most  but  8  or  4  minutes  from  the 
letmgonal  type,  ana  are  near  calomel  in  angle,  as  noted  by  Schrauf . 

PsErDocoTUNNiTB.  Pseudocotunnia  A.  Scacchi,  Alt.  Accad.  Napoli,  6, 1878  (Contrib.  Min., 
n.  88).  Observed  in  acicular  yellow  opaque  crystals,  destitute  of  luster,  accompanying  cotun* 
nite,  at  Vesuvius,  as  a  result  of  the  eruption  of  1872.  Composition  believed  to  be  PbClt.KCl, 
but  uncertain. 

181.  MOLTSTTX!.    Eisenchlorid    Hansm.,   1819,    Handb.,   1468.   1847.      Molisite  Seaeehl 
Molysite  Dana,  Min.,  5th  Ed.,  1868.  p.  118. 

IneruBting.     Color  brownish  red,  light  or  dark,  and  yellow. 
Comp Ferric  chloride,  FeCl,  =  Chlorine  65'5,  iron  34-5  =  100. 
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Obs.— Noticed  by  Hausmann  at  YesuviuB  in  1819,  forming  a  brownish  red  incrustation  on 
lavas;  Rud  by  Scaccbi  iu  the  same  region,  as  a  result  of  recent  eruptions  (Eruz.  Vesuv.,  1850-55, 
Min.  Conlrib.  Vesuv.,  ii,  43,  1873),  who  attributes  the  yellow  color  of  the  lavas  about  the 
fumaroles  or  steam-holes  partly  to  this  species;  by  its  decomposition  a  reddish  brown  deposit, 
insoluble  in  water,  is  formed. 

Named  from  ^oXvcii,  sUiin,  in  allusion  to  its  staining  the  lavas. 

The  artificial  salt,  FeCls,  is  hexagonal. 

182.  TTSONITE.    AUen  and  Comstoek,  Am.  J.  Sc,  19,  390,  1880.    Fluocerite  pt. 
Hexagonal.     Axis  6  =  0-68681;  0001  A  1011  =  *38°  25'  E.  S.  Dam'. 
Forms  I  c  (0001,  0);  a  (1120.  ».2),  m  (1010,  1);  p  (1011,  1),  g  (2021,  2);  8  (1121,  2-2). 
Angles:  eg  =  57°  46 ,  €8  =  53''  57',  pp'  =  26"  12',  ma  =  45"  34',  pa  =  28"  20'. 

In  thick  prisms  with  c  a  m,  also  tabular;  crystals  mostly  altered  to  bastnasite. 
Also  massive,  cleavable. 

Cleavage :  6"  perfect.  Fracture  subconchoidal.  Brittle.  H.  =  4'5-5.  G  =  6*12- 
6*14.  Luster  vitreous  to  resinous,  on  cleavage  surface  somewhat  pearly.  Color 
pale  wax-yellow,  when  fresh,  changing  to  yellowish  and  reddish  brown.  Trans- 
parent to  translucent.     Optically  negative. 

Comp. — A  fluoride  of  the  cerium  metals,  (Ce,La,Di)F,,  ratio  of  Ce  :  La(Di) 

=  14  :  11. 

AnaL — Allen  and  Comstock,  1.  c. 

1    Ce  4019*  La.Di  80-37*  F  [2944]  =  10000 

•  Atomic  weight  141  '2.  *  Joint  atomic  weight  138. 

Pyr.,  etc.— B.B.  blackens,  but  does  not  fuse.  In  closed  tube  decrepitates,  changes  color  to 
a  light  pink.  Insoluble  in  hydrochloric  and  nitric  acids,  but  soluble  in  sulphuric  acid,  with 
evolution  of  hydrogen  fluoride. 

Oba.— Tysonite  occurs  in  feldspar  in  the  Pike's  Peak  region,  El  Paso  Co.,  Colorado. 

The  OTXginAl  ftuocet'ite  occurs  at  Fin  bo  and  Broddbo  near  Falun,  in  Sweden,  embedded  ia 
quartz  and  albite,  accompanyiDg  pyrophysalite  and  allanite;  it  is  described  as  being  hexagonal 
with  basal  cleavage.  The  Broddbo  mineral  occurs  in  crystals  with  eg  =  61*  2'  (A.Nd.).  There 
seems  every  probability  that  this  mineral  is  identical  with  tysonite,  although  the  imperfect 
analysis  of  Berzelius  (5th  Ed.,  p.  126)  has  left  its  composition  in  doubt.  The  fluocerite  from 
Osterby,  analyzed  by  WeibuU  and  Tedin,  seems  to  be  quite  distinct,  see  p.  175. 

Alt.— Commonly  altered  to  the  fluocarbonate  called  bastn&site  (hamartite,  or  hydrofluo- 
cerite),  p.  291. 

Ref. — '  Am.  J.  Sc,  27,  481, 1884.  The  mineral  from  Broddbo,  Sweden,  called  fluocerite 
by  Kordenski5ld  (see  above)  probably  belongs  here;  he  found  0001  A  2021  =  QV  2',  Ofv.  Ak. 
Stockh.,  27,  550,  1870. 


183.  ORTOUTB.  Chryolith.  Thouerde  mit  Flussfture  AbUdgaard,  Scherer's  J..  2,  502, 
1799;  d'Andrada.  ib.,  4,  37,  1800.  Kryolith  Karat,  Tab.,  28,  73,  1800;  id.  (with  anal.),  Klapr., 
J.  de  Phys.,  51,  473,  1800,  Beitr.,  3,  207.  1802;  Vaug.,  Ann,  Ch  ,  37. 89, 1801.  Alumine  fluatee 
alcaline,  ff.,  Tr.,  2,  1801.     Cryolite.    Eissteiu  Germ. 

Monoclinic.      Axes    a  :  i  :  6  =  0-96626  :  1  :  1-38824;     /3    =  SQ''  49'  = 
001  A  100  Krenner*. 

100  A  110  =  44°  1',  001  A  101  =  55°  2^,  001  A  Oil  =  ♦54°  14'. 

Forma* :  m  (110,  /)  r  (Oil,  l-i)  p  (111,  -1)  s  (121,  -2-i) 

a  (100,  »-i)  f>  (101,  -l-«)  £  (112,  -i)  as  tw.  pi.  g  (ill,  1)  t  (121.  2-^) 

c  (001,  0)  k  (101,  l-i)  e  (323,  -l-f)  x  (176,  -J-7) 

1. 


rW^ 


m 


m 


\^kj 


Figs.  1-3,  Greenland,  Krennor. 


CRYOLITE. 

mm'"  =  *88*   2' 

em  =  *89*  62' 

a'q 

=    50*    2i' 

tt'     =115*8r 

a«       =    84"  47' 

cj  =   68*  81' 

a$ 

=    68*69f 

ee'    -    55*  40* 

ek     =  ee^ir 

rr'      =  108'  28' 
a        =    44' 64' 

es  =   72*  11' 
c«   =    72*20' 
ex  =   68*  84' 

ai 
ae 

PP' 

=    64*    5i' 
r=   48*25' 

=    76*45' 

ma   =    25*28' 
mx  =   47*21' 
mr  =    55*85' 

ffif      =    44*58' 

ap  =   49*  55' 

=    76*55' 

vm  =    53*48' 

mp      =    26*84' 

or  =   89*  68J' 

=  115*  27' 

ifcm  =    58*  51' 

ep       =    63*18' 
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Twins':  tw.  pi.  (1)  m,  contact-twins  with  mm  =  3°  66',  also  as  polysynthetic 

lamellae  resembling  plagioclase;  (2)  z  (112)  contact-twins,  and  since  cz  =  mz  nearly, 
the  prism  of  one  individual  sensibly  coincides  with  the  base  of  the  other,  while  the 
other  prismatic  faces  unite  in  a  diagonal  line  at  a  very  obtuse  angle;  also  (with  tw. 
pi.  112)  shown  as  enclosed  lamellae,  which  may  be  produced  by  application  of  heat. 
(3)  a,  with  ^face  nearly  |  m,  seen  in  enclosed  lamellae;  and  perhaps  also  (4)  c.  Crys- 
tals often  cubic  in  aspect  and  grouped  in  parallel  position.  Faces  7?i  striated  ||  edges 
m/r,  m/v,  also  m/c.    Massive,  cleavable. 

Cleavage:  c  most  perfect,  also  t;/,  k  somewhat  less  so.  Fracture  uneven. 
Brittle.  H.  =  2*5.  G.  =  2*95-3 '0.  Luster  vitreous  to  greasy;  somewhat  pearly 
on  c.  Colorless  to  snow-white,  sometimes  reddish  or  brownish  to  brick-red  or  even 
black.    Transparent  to  translucent. 

Optically  -[-.  Double  refraction  weak.  Ax.  pi.  ±  A;  Bx^  /\  <5  =  — •  43°  54' 
in  white  light.    Dispersion  p  <  v;  also  horizontal.    Axial  angles: 

2Er  =  58°  60'    2^  =  59°  24'    2Bb,  =  60°  10'  Krenner*. 

Refractive  index  (for  a  prism  with  edge  |  BXo)  =  1*364  Na,  Knr.;  also  1*3343 
Websky*,  or  differing  but  little  from  that  of  water.  On  etching-figures,  cf.  Baum- 
hauer*. 

Comp. — A  fluoride  of  sodium  and  aluminium,  Na,AlF,  or  3NaF.AlF,  = 
Flnorine  54*4,  aluminium  12*8,  sodium  32*8  =  100.  A  little  iron  sesquioxide  is 
sometimes  present  as  impurity. 

AnaL— 1,  2,  Brandl,  Zs.  Kr.,  1,  886.  887,  1888.    8,  Hillebrand.  Bull.  20,  U.  S.  G.  Surv.,  p. 

48,  ItfSo. 

P  AI        Na 

1.  GreeDland  5415        1807    82*56  =  9»-78 

2.  "  54-28        1801    82-41  =  »9-70 

8.  Colorado     G.  =  2*972       68-55i      12-81    8240  Fe.O,  040.  Ca  028,  H,0  =  080  =  99  74 

Pyr.,  eto. — Fusible  in  small  frngments  in  the  fiame  of  a  candle.  B.B.  in  the  open  tube 
heated  so  that  tbe  flame  enters  the  tube  gives  off  hydrofluoric  acid,  etch  ng  the  glass;  the  water 
which  condenses  at  the  upper  end  of  the  tube  reacts  for  fluorine  witi  Brazil-wood  paper.  In 
tbe  forceps  fuses  vei^  easily,  coloring  the  flame  yellow.  On  Ci.ttreoal  fuses  easily  to  a  clear 
bead,  which  on  cooling  becomes  opaque;  after  lonff  blowing,  the  assay  spreads  out,  the  fluoride 
of  sodium  is  absorbed  by  the  coal,  a  suffocating  odor  of  fluorine  is  ^iven  off,  and  a  crust  of 
alumina  remains,  which,  when  heated  with  coMt  solution  in  O.F.,  gives  a  blue  color.  Soluble 
in  sulphuric  acid,  with  evolution  of  hydrofluoric  acid.  Slightly  soluble  in  water,  1  part  in  2780 
St  12'  C.  Johnstrup. 

Ob8.~Occur8  in  a  bay  in  Arksuk-flord.  in  West  Greenland,  at  Ivigtut  (or  Evigtok),  about 
12  m.  from  the  Danish  settlement  of  Arksuk,  where  it  constitutes  a  large  bed  in  a  granitic  vein 
in  a  ^ray  gneiss.  The  crystals  occur  in  cracks  in  the  massive  mineral.  The  first  specimens  of 
cryolite  came  through  Denmark  from  Greenland,  and  the  earliest  notice  of  it  was  by  Schumacher 
in  the  Abb.  Nat.  Ges.  Copenhagen,  4, 1795.  The  locality  was  described  from  personal  observa- 
tion by  Giesecke  in  Ed.  Encyc,  10,  97,  and  Ed.  Phil.  J..  6,  141,  1822;  by  J.  W,  Tayler  iu  the 
Q.  J.  G.  Soc.,  12.  140;  and  more  recentlv  by  Johnstrup  (FOrh.  Skand.  Nat,  12.  284.  1880). 
Johnstrup  finds  the  cryolite  limited  to  the  granite;  he  aistinguishes  a  central  and  a  peripheral 
part;  the  former  has  an  extent  of  500  feet  in  length  and  1000  feet  in  breadth  and  consists  of 
cryolite  chiefly,  with  quartz,  siderite.  galena,  sphalerite,  p3rrite,  chalcopyrite,  and  wolframite 
irregularly  scattered  through  it.  The  peripheral  portion  forms  a  zone  about  the  central  mass  of 
cryolite;  the  chief  minerals  are  quartz,  feldspar,  and  ivigtite,  also  fluorite,  cassiterite,  molyb- 
deoite,  arsenopyrite,  oolumbite.  Its  inner  limit  is  rather  sharply  defined,  though  there  inter- 
▼enes  a  breccia-like  portion  consisting  of  the  minerals  of  the  outer  zone  enclosed  in  cryolite; 
beyond  this  it  passes  into  the  surrounding  granite  without  distinct  boundary.  Also  occurs  spar- 
higly  near  Miask.  in  the  Ilmen  Mt.s.,  in  a  topaz  mine  with  chiolite  (and  chodncffite). 

Cryolite  and  its  nltenUion  products,  pachnolite,  thomsenolite,  prosopite,  etc. ,  also  txjcur  in  very 
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Ilfnited  quantity  at  the  southern  base  of  Pike's  Peak,  £1  Paso  county,  Colorado,  north  and  west 
of  Saint  Peter's  Dome;  they  are  found  in  vein-like  masses  of  quartz  and  microcline  embedded  in 
granite;  zircon,  astrophyllite,  and  columbite  are  associated  minerals.  Also  reported  from  the 
Yellowstone  Park(Min.  Res.  U.  S.,  1886,  p.  698). 

Named  from  Kfjuoi,  froaU  A/Oos,  itane,  hence  meaning  ice^stone,  in  allusion  to  the  translu- 
cency  of  the  white  cleavage  masses. 

Artif.,  Alt.— On  artificial  alleration  products,  showing  that  the  sodium  may  be  replaced  bv 
the  alkaline  earths  (Ca,  Mg»  etc.),  see  Noelluer.  Zs.  G.  Ges.,  33,  189,  1881.  The  related 
minerals,  pachnolite,  thomseuolite,  etc.,  are  largely  secondary  products  due  to  the  alteration 
of  the  original  cryolite. 

ReL — *  Nat.  Ber.  aus  UnKarn,  1.  151,  1888.  Cryolite,  at  first  regarded  as  orthorhombic.  was 
made  triclinic  by  Des  Cloizeauz,  Propr.  Opt.,  1,  64,  1857,  N.  H.,  p.  201,  1867,  and  by 
Websky.  Jb.  Miu.,  810,  1867;  cf.  also  Dx.,  Bull.  Soc.  Min..  6,  254.  1888.  and  Groth.  Zs.  Kr.,  10, 
642,  1886.  •  Km-..  1.  c.  »  See  Mgg.,  Jb.  Hamb.,  1,  67.  1888-84,  Zs.  Kr.  11,  167.  170,  1885; 
also  Cross  and  Hillebrand,  Bull.  20,  U.  S.  Geol.  Sunr..  45,  1885.  <  Kur.,  I.  c.  *  Websky,  1.  c. 
•Zs.Kr.,  11.188.  1H85. 

Elpasolite  Gross  and  HUUbrand,  Am.  J.  Sc.,  26,  288,  1888;  Bull..  20,  U.  8.  Geol.  Sunr. 
p.  57,  1885.  Massive  or  showing  an  indistinct  isometric  form;  optically  isotropic.  Colorless  to 
white.    An  imperfect  analysis  (Hillebrand)  gave: 

F  46  98  (calc.)    Al  11*82    Ca  072    Mg  0*22    E  2894  (approz.)    Na  9  90  (approx.)  =  9808 

This  suggests  a  composition  analogous  to  cryolite  with  sodium  in  part  replaced  by  potassium. 
Occurs  spanngly  in  cavities  in  the  massive  pachnolite  from  the  Pike's  Peak  region,  £1  Paso 
county,  Colon^o. 


184.  OHIOLITB.    Chiolith  (fr.  Miask)  Hermann  db  Awrbaeh,  J.  pr.  Ch.,  37,  188.  1846. 
Arksutite  Q.  Hagemann,  Am.  J.  Sc.,  42.  94,  1866. 

Tetragonal.     Axis  6  =  1-0418;  001  A  101  =  46°  101'  Koksharov*. 

In  small  pyramidal  crystals,  o  (111,  1),  with  an  undeter- 
mined zirconoid,  z,  and  rarely  c  (001,  0).  Angles:  oo'=*71** 
37',  oo"  =  111°  40i'. 

Twins:  tw.  pi.  o,  contact-twins  sometimes  prismatic  in 
aspect.  Distinct  crystals  rare  and  very  small.  Usually 
massive  granular,  resembling  cryolite;  structure  crystalline. 

Cleavage:  o?  H.  =  3-5-4.  G.  =  2-84-2-90  Kg.;  2-99 
Lindstrom.  Color  snow-white.  Luster  vitreous.  Trans- 
parent to  translucent.    Optically  negative,  Dx.,  Knr. 

Comp. — A  fluoride  of  aluminium  and  sodium, 
5NaF.3AlF,  =  Fluorine  57-7,  aluminium  17-5,  sodium  24-8  =  100,  Groth-Brandl. 


ra,  tm»A\AKp   A«0.    m^a  .  ,      •  , 

F 

.            <V,     \ff     ^Jl  .     *JiAH 

Al 

Na 

1.  Miask 

2.  Ivigtut 
8. 

G.  =  2*994 

57-80 

6716« 

67-74« 

• 

17-66 
17-28 
17-68 

Calculated. 

24*^  —  99*98 

24-72  Ca  022.  Mg  005  ; 

24  49  Mg  Oil  =  100*02 

==99*48 


Earlier  analyses  (5th  Ed.,  p.  128)  on  less  pure  material  were  made  by  Hermann  and  Ram- 
melsberg.  The  analysis  of  Uagemauu,  upon  which  *'  arksutite  "  was  based,  was  shown  bv  Groth 
(Zs.  Er.,  7.  479,  1888)  to  be  UDtnistworthy,  and  the  identity  of  the  mineral  with  chiollte  waa 
later  established  by  NordenskiOld  on  the  strength  of  Liudstr5m's  analysis  (I.e.);  cf.  also  Kreuner, 
who  noted  the  resemblance  in  form,  Nat.  Ber.  aus  Ungarn,  1,  170,  1888. 

Pyr. — Like  cryolite,  but  somewhat  more  fusible. 

Obs. — From  the  Ilmen  Mts.,  near  Miask,  where  it  occurs  in  granite,  with  topaz,  fluorite, 
phenacite.  and  cryolite.  Also  with  cryolite  at  Ivigtut,  Greenland,  in  white  granular  masses, 
oocasionallv  showing  cleavage. 

Named  from  x^^^*  snow,  XiBoi,  stone,  in  allusion  to  its  appearance  and  similarity  to  cryolite 
(=  ice-stone). 

Ref.— <  Vh.  Min.  Ges..  p.  1,  185(Mlil;  Min.  Russl.,  4, 898.  Cf.  Eenng.,  Ber.  Ak.  Wien,  11, 
980,  1858,  who  mnde  the  crystals  orthorhombic. 

Chodnekfitb.  Chiolith  (fr.  Miask)  v.  Worth  dk  Chodnev,  Yh.  Min.  Ges.,  1845-46,  206,  216, 
1846.  ChodnetUtc  Dana,  Min.,  284,  1860;  Ciyolite,  ib.,  97,  1854.  Chodnewit.  Nipholith 
yaum.,  Min..  219,  1864. 

Separated  from  chiolite  on  the  basis  of  analyses  by  Chodnev  and  Rammelsberg  (5th  Ed.,  p. 
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129):  but  as  shown  by  Oroth.  the  differences  are  ahnoet  certainly  due  to  want  of  purity  in  the 
material  analyzed.  The  formula  deduced  (and  still  preferred,  Kg.)  for  cbiolite  was  8l!4aF.2AlFs; 
that  for  chodnefflte,  2NaF.AlFs. 

186.  HZERATITZI.  A,  Coua,  Trans.  Ace.  Line,  6,  141,  1882;  Bull.  Boc.  Min.,  6,  81, 
1882. 

IsoTDetric.   In  octahedronB  or  cubo-octahedrons  forming,  with  scales  of  sassolite, 
stalactitic  concretions  of  grayish  color  and  spongy  texture. 

The  concretions  contain  also  selen -sulphur,  arsenic  sulphide,  and  the  ulums  of  potassium, 
GBflium,  rubidium,  and,  in  small  quantities,  thallium.  They  are  four-fifths  soluble  in  boiling 
w&ter,  from  which,  on  cooling,  a  gelatinous  precipitate,  later  becoming  crystalline,  separates  out; 
the  latter  consists  of  isotropic  crystals,  cubes  with  octahedral  faces. 

For  these  the  composition  2EF.SiF4  was  obtained  on  analysis  =  Fluorine  51*9,  silicon  127, 
potassium  ^'4  =  lUO. 

Obs. — From  the  fumaroles  of  the  crater  of  Yulcano  (Greek  name,  HierA),  one  of  the  Lipari 
Islands. 

The  following  fluorides  are  mentioned  by  Bcacchi  as  occurring  at  Vesuvius,  Att.  Ace 
Napoli,  6,  1878  (Contr.  Min.,  ii.  1874): 

Utdbofluoritb.  Idrofluore  A,  Sec,  Hydrofluoric  acid  gas  (HF)  observed  especially  after 
the  eruptions  of  187U,  1872. 

PBomoinTB.  Proidonina,  A.  See.  Silicon  tetrafluoride  (SiF«)  observed  in  the  exhalations  at 
the  thne  of  the  eruption  of  1872. 

Crtftohaute.  Criptoalite,  A.  See.  A  fluo«ilicate  of  ammonium,  perhaps  2NH4F.SiF4, 
observed  with  sal  ammoniac  at  a  Yesuvian  f  umarole. 


EL  Ozyohlorideii  Oxyfluorides. 


A.  Ozychlorides. 


PbCl..PbO 


186.  Matlockite 

187.  Mendipite  PbG],.2PbO 

188.  8ehwartzembergi1;ePb(I,Cl),.2PbO 


189.  Lanrionite 
190. 


PbCl,.Pb(OH). 


191. 

19&  Percylite 


CnCl..Pb(OH).? 


19&  Ataeamite  GuCl,.3Ca(0H), 

MelanothaUite     CuCl..Cu(OH),.H.O? 
191  Baabrteite 


Tetragonal        6  =  1-7627 

"  (J  =  0-8005 

Rhombohedral 

a:h:i 

Orthorhombic  0-7328 . 1 . 0-8315 

"  0-7940 : 1 : 0-4777 

Aihd  ft 

Monoclinic      0-8 192 : 1 : 0-8915  77°  20' 
Isometric 

Orthorhombic  0-6613 : 1 : 0-7615 


195.  Hocerite 

196.  Flnooerite 


B.  Oxy fluorides. 

2(Ca,Mg)F..(Ca,Mg)0 
R,0,.4EP,  R  =  Ce,  etc. 


Hexagonal 


A.  Oxychlorides. 

186.  MAnOOBRB.    R  P.  Greg,  Phil.  Mag.,  2, 120, 1851.    Sg.,  F6gg.,  86, 144,  18581 
Tetragonal.     Axia  6  =  1-7627;  001  A  101  =  ♦60**  26'  MillerV 
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Porms!  c  (001.  0);  m  (110, 1);  e  (101,  l-i);  r  (111,  1). 

Angles:  ee'  =  76''  54i',  ee"  =  120°  52',  cr  =  68"  8i',  rr'  =  82"  2'.  rr"  =  186'  IT. 
fM  =  52^  8 . 

Crystals  tabular  1  c.    Cleavage:  c  imperfect.    Fracture  uneven^  slightly  con- 

choidal. 

H.  =  2*5-3.  G.  =  7*21.  Luster  adamantine,  oc- 
casionally pearly.  Color  clear  yellowish,  sometimes  a 
little  greenish.     Transparent  to  translucent. 

Comp.— Anoxychloride  of  lead,  Pb,OCI,or  PbCl,.PbO 
=  Chlorine  14-2,  oxygen  3-2,  lead  82-6  =  100,  or  Lead 
chloride  65  "5,  lead  oxide  44*5  =  100. 

AnaL-1,  R.  A.  Smith,  Phil.  Mag.,  2,  120.  1851.  2,  Rg.,  1.  c;  he  gives  CI  18*88,  Pb  8216, 
and  G.  =  6*895;  the  last  cannot  be  correct. 

PbCl.  PbO 

1.  65-18  44*80  ign.  0*07    =    99*56 

2.  62*46  46*42    =    98*87 

Pyr.,  etc. — Like  mendipite. 

ObB. — From  an  old  mine  at  Cromford  near  Matlock  in  Derbyshire,  with  phosgenite;  also, 
as  a  sublimation-product,  at  Vesuvius  after  the  eruption  of  1858,  R.  Cappa,  C.  R.,  60,  955,  1860. 
Probably  from  Mt.  ChallaooUo,  Tarapaca,  Peru,  in  crystalline  crusts  in  a  quartzose  gangue;  an 
analysis,  after  deducting  82  p.  c.  quartz,  ^ve:  PbCU  65*87,  PbO  84*68.  The  excess  of  lead 
chloride  is  attributed  to  cotunnite,  but  the  identification  is  incomplete.  Raimondi,  Min.  P^rou, 
170,  1878. 

Rei— 1  Min..  p.  620,  1862. 

187.  BIBNDIPITEI.  Saltsyradt  Bly  (Salzsaures  Blei)  Ben.,  Ak.  H.  Stockh..  184.  1828; 
Ed.  J.  Sc.  1,  879,  1824.  New  ore  of  lead  from  Mendip.  Peritomous  Lead-baryte,  Hdid.,  Min. 
Mohs,  2, 151, 1825.  Muriate  of  Lead,  Chloride  of  Lead.  Plomb  chlorur6,  pt.,  A.  Kerasine  pt. 
[rest  phosgenite]  Beud.,  Tr.,  2, 502,  1882.  Chlor-Spath  Breith.,  Char.,  61, 1882.  Berzelite  Xifey, 
Min.  Heul..  2,  448,  1887.    Mendipit  Oiock.,  Grundr.,  604,  1889. 

Orthorhombic.    Axes  :d:l  =  0*8005  :  1.     100  A  110  =  38°  42'  Miller". 

Porms  J  a  (100,  t-i).  b  (010,  i-i),  c  (001,  0),  m  (110,  /). 
Angles:  am  =  88°  42',  mm'"  =  77°  24'. 

Occurs  in  fibrous  or  columnar  masses,  often  radiated. 

Cleavage:  m  highly  perfect;  a,  b  less  perfect.  Fracture  conchoidal  to  uneven. 
H.  =  2'5-3.  G.  =.  7-7*1.  Luster  pearly,  inclining  to  adamantine  upon  cleavaee 
face.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue.  Streak  white.  Feebly 
translucent  to  opaque. 

Comp.— Pb.O,Cl,  or  PbCl,.2PbO  =  Chlorine  9-8,  oxygetf  4-4,  lead  85-8  =  100, 
or  Lead  chloride  38*4,  lead  oxide  61*6  =  100.     Analyses  see  5th  Ed.,  p.  120. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal 
fuses  easily,  and  is  reduced  to  metallic  lead  with  elimination  of  acid  vapors,  giving  the  coal  a 
white  coating  of  lead  chloride,  the  inner  edge  of  which  is  yellow  from  lead  oxide.  With  salt  of 
phosphorus  bead,  previously  saturated  with  oxide  of  copper,  colors  the  O.F.  azure-blue.  Soluble 
in  nitric  acid. 

Obs. — ^Formerly  found  near  Churchill  in  the  Mendip  Hills,  Somersetshire,  in  small  radiated 
crystalline  masses  with  galena  on  earthy  black  manganese;  also  occurs  at  mine  Kunibert  near 
Brilon  Id  Westphalia.  Reported  in  opaque  white  crystals  from  Tamowitz,  Silesia;  these,  how- 
ever,  have  been  shown  to  be  altered  phosgenite. 

Ret—'  Mir..  Min.,  621,  1852. 

188.  SOBWARTZEMBaEIROITEI.  OzychloroTodure  de  plomb  (fr.  Atacama)  Domewiao, 
Ann.  Mines,  6,  453,  1864;  Plomo  oxichloro-ioduro,  Min.  Chili.  Schwartzembergite  Dana,  1868. 
Plumblodite  Adam,  Tabl.  Min.,  67,  1869. 

Bhombohedral.  Optically  uniaxial,  negative,  Btd.*  In  druses  of  small  crystals. 
Also  in  thin  amorphous  crusts,  compact,  passing  into  earthy. 

Brittle.  H.  =  2-2-5.  G.  =  6'2-6-3  Liebe.  Luster  adamantine.  Color 
honey-yellow,  when  purest;  also  straw-yellow,  inclining  to  lemon-yellow,  sometimes 
a  little  reddish.     Streak  straw-yellow. 
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CoMp.— Probably  Pb(I,Cl)  .2PbO,  with  I :  CI  =  3  :  2.    This  requires:  Lead 
ehloride  13*4,  lead  iodide  33*1,  lead  oxide  53*5  =  100. 
Anal.— Liebe,  Jb.  Mh)..  15Sl.  1867: 


PbCl. 
11*40 


Pbl, 
80-89 


PbO         PbSO*       PbCO,      Sb,0, 

48  93  6  51  1-88  001  =  09  61 


Liebe  regards  all  the  ingredieDts  as  impurities  except  the  iodide  and  oxide  of  lead. 

Pyr^  etc — Very  fusible,  like  cerargyrite;  in  fusing  loses  its  color;  on  charcoal  metallic 
globules.  In  a  matrass  abundant  violet  vapors  of  iodine.  No  effervescence  with  nitric  acid,  but 
loses  color,  becoming  first  brownish  and  then  white,  and,  if  some  water  be  added,  it  dissolves 
completely  on  heating. 

Obs.~Forms  crusts  on  galena  at  a  mine  16  leagues  from  the  port  of  Paposo  in  the  desert  of 
Atacama,  where  it  was  discovered  by  Mr.  Schwartzemberg.  At  the  San  Rafael  mine  in  Bolivia; 
Sierra  Gorda,  in  Peru. 

Bull.  8oc.  Mhi.,  4,  87, 1881. 


189.  ULURIONITE.    KoehUn,  Ann.  Mus.  Wien,  2,  188,  1887. 

Orthorhombic.     Axes  dil:6=z  0-7328  : 1 :  0-8315  Kochlin*. 

100  A  110  =  36°  14',  001  A  101  =  48°  36f',  001  A  Oil  =  39°  44}'. 
Formas  a  (100,  *-*),  h  (010,  i-i),  c  (001,  0);  I  (210, 1-2),  m  (110.  /),  n  (120,  f-2);  d  (012,  i-l); 
p  (151,  64S);  also  uncertain  410,  820,  840, 100,  and  a  pyramid  near  141. 


«"'  =  40M5' 
mm"  =  72*28' 
bm      =  •58"'  46' 


n»'  =  (»•  87' 
dd  =  45**    9' 


hd  =»67'26f 
pp'  =    29'  44' 


pp'  =  158'  62' 
pp"  =  140'    1' 


In  minute  prismatic  crystals  flattened  [  h\  faces  h  with  feather-like    stria- 
tions  I  edge  b/p. 

Cleavage:  a  distinct;  perhaps  also  c.    H.  =  3-3-5.    Luster  adamantine,  on  a 
sillcy.     Colorless.     Transparent. 

Comp.— PbClOH  or  PbCl,.Pb(OH),  =  Chlorine  13-7,   oxygen  31,  lead  79'7, 
water  3-5  =  100,  or  Lead  chloride  536,  lead  oxide  43-0,  water  3-5  =  100. 
AnaL— Bettendorff,  Ber.  nied.  Gtes.,  p.  158,  1887. 

01  18-77  O  817  Pb  7988  H,0  8*68    =    100 

Pyr. — B.B.  fuses  easily  and  quietly  to  a  yellowish  opaque  bead;  on  charcoal  with  soda  a  lead 
globule.  Soluble  in  nitric  acid,  also  in  part  in  hot  water  when  in  powder.  The  water  is  driven 
off  above  142**  C. 

Obb — Occurs  in  groups  of  crystals  together  with  pbosgenite  and  cenissite  in  cavities  of  lead 
slag  tt  Lsurion.  Greece,  as  a  result  of  Uie  action  of  sea- water  to  which  the  slag  had  been  ex- 
posed for  some  2000  year6. 

R«£.— *  L.  c,  and  ib.,  2,  88,  127  (Kotizen);  the  symbol  of  p  is  erroneously  given  as  (2-10*1). 
Of.  also  Rath.  Ber.  nied.  Ges.,  p.  150,  June  6,  1887. 


19a  DAVIBSXTB.    X.  FkUher,  Min.  Mag.,  8,  174,  1889. 
Orthorhombic.    Axes  d:l:t  =  0-7940  :  1  ;  0-4777  Fletcher. 
100  A  110  =  ♦38°  27',  001  A  101  =  ♦31°  2',  001  A  Oil  =  25°  32'. 


b  (010,  i.{) 
e  (001,  0) 


m  (110.  /) 
d  (101.  14) 
0    (801,  S-i) 


/(Oil,  M) 
q  (081.  8-1) 
A  (051,  M) 


v(221.2) 
t  (211,  2.2) 
9  (121,  2  2) 


r  (251.  6.|) 


mm'"  -  76*  54' 
dd  =  62'  4' 
/"      =51'    4' 


d^  =122''  V 
Off'  =  110°  11' 
hh  r=  184"  88' 


<jf>  =  56'*  564' 
hi  =  73-    1^ 
5«  =  58*  85' 


ftr  =  88'  184' 
w'  =  62'  49^ 
jf'  =  78'  87' 


In  minute  prismatic  crystals;  faces  h  sometimes  striated  horizontally. 
No  cleavage  observed.    Fracture  subconchoidal.     Luster  vitreous  to  adaman- 
tine.   Colorless.     Optically  +.    Ax.  pi.  ||  100.     Bx  J.  c. 

Coup. — An  oxychloride  of  lead,  but  exact  composition  doubtfnl. 

Pyr.— Yields  metallic  lead  on  charcoal  with  soda.    Readily  dissolved  in  nitric  add,  more  so 
than  mendipite. 
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OlMk — Occurs  sparingly,  associated  with  caracoUte  and  percylite,  on  a  matrix  of  massive 
anglesite  at  the  Mina  Beatriz,  Sierra  Gorda,  Atacama.  Near  mendipite  in  prismatic  angle,  but 
without  its  perfect  cleavage,  and  more  easily  dissolved  in  nitric  acid. 

Named  after  Thomas  Davies,  Esq.,  of  the  Mineral  Department,  British  Museum. 

191.  FIBDIiBRITB.    O,  wm  Bath,  Ber.  nied.  Ges.,  p.  164,  June  7,  1887. 

Monoclinic.     Axes  iih:6  =  0-81918  : 1  :  0-89153;  /5  =  *77°  20'=  001  A  100 
Rath. 

100  A  110  =  ♦SS^  38',  001  A  101  =  40**  36J',  001  A  Oil  =  41**  7'. 

Forms:  a  (100,  ^i),  c  (001.  0);  n  (660.  »-|);  m  (110.  /);  x  (S06,  fi).  p  (508,  f  I);  o  (111,  - 1), 
u  (544,  -  ff ).  •  (677.  - 1-1),  p  (6  12-12.  -  1-V).  e  (5-24-24.  -  l-V). 

Angles:  ex  =  47'  601'.  cy  =  71*  12',  eo  =  47*  66'.  oo'  =  66"  8'.  ao  =  W  59'.  mo  =  ♦82'  la*. 
Crystals  minute^  tabular  ||  a;  twins  with  tw.  pi.  a.    Faces  a  smooth,  or  with 
fine  striations  ||  edge  a/o;  c  dull. 

Cleiivage:  c  distinct.     Luster  adamantine.     Colorless.     Transparent. 
Comp. — Contains  lead  and  chlorine,  perhaps  an  oxychloride. 

Soluble  completely  in  nitric  acid,  but  less  readily  than  laurionite. 

Obs.— Occurs  with  laurionite,  wh.  see  p.  171. 

Named  after  the  Saxon  Commissioner  of  Mines,  Fiedler,  director  of  the  Grecian  exploration. 

192.  FSROYUTE.    H.  J.  Brooke,  Phil.  Mag.,  36,  181,  1850. 
Isometric.    Observed  forms: 

a  (100,  t-i)  d  (110.  0  0  (111.  1^  0  (210.  t'-2) 

Crystals  minute  cubes,  other  forms  rare.     Also  massive. 
H.  :=  2*5.    Color  and  streak  sky-blue. 

Comp. — A  hydrated  oxychloride  of  lead  and  copper,   perhaps  PbCnO,H,01^ 
=  Chlorine  18'9,  oxygen  4*3,  lead  55*1,  cop^r  16*9,  water  4*8  =  100. 

An  analysis  by  Flight,  but  of  very  impure  material,  gave :  01  18-87,  Cu  8*78.  Pb  87*64, 
fi.O  2-87,   Ag  8-98,  PbSO*  2298,  O  undft,  CO9  1  H9  =  96  01.    J.  Cb.  Soc,  26,  1061,  1872. 

Pyr. — In  the  closed  tube  yields  water  and  odorless  fumes.  B.B.  tinges  the  flame  green 
with  blue  on  tbe  edges.     With  borax  reacts  for  copper. 

Obs. — Tbe  original  mineral  was  fouud  with  gold,  and  supposed  to  be  from  Sonora,  Mexico. 
Since  obtained  from  South  Africa  with  anglesite,  cerussite,  and  cerargyrite.  Also  at  tbe  Mina 
Beatriz,  Sierra  (}orda,  Atacama,  with  caracolite,  daviesite,  and  numerous  other  lesd  salts,  and 
perhaps  Minn  San  Rtifael,  Gkleria  del  Norte.  Bolivia,  and  Mt.  de  Cballacolla,  Tarapadi,  Chili. 

Named  after  Dr.  John  Percy,  the  English  metallurgist  (1817-1889).    See  Boieite,  p.  1028. 

193.  ATAOAMZm.  Sable  vert  cuivreux  du  PIrou,  Chaux  cuivreuse  unie  &  un  peu  d'acide 
muriatique  et  d'eau,  Rochefoucauld,  Baumn  dt  Fourerop,  Mem.  Ac.  Paris,  1786  (pub'd  iu  1788); 
BertholUt,  ib.,  474  (note  added  iu  1788).  Kupfersand.  Salzsaures  Eupfer.  KarttL,  l*ab..  46.  76. 
1800.  Ouivre  muriate  ff.,  Tr.,  1801.  Muriate  of  copper.  AtacamU,  Salzkupfererz.  Biumen- 
baeh,  Handb.  Nat.,  1805.  Eupferhornerz,  Atacamit,  Ludtpig,  Min.,2. 178, 1804.  Smnnigdochal- 
cHHausm,,  Handb..  1039.  1813.  Halocbalzit  Breith  ,  Handb  ,  166,  1841.  Hemolinite  &  d^  M., 
Min.,  618.  1852.  Marcylite  Shop.,  Marcy's  Expl.  Red  River,  185,  800,  Washington.  1854.  Am. 
J.  Sc..  21.  206,  1856;  Dana,  ib.,  24,  122,  1857.  Botallackite  A,  H,  Church,  jT  Ch.  Soc.,  18, 
812,  1865. 

Orthorhombic.    Axes  d  :l  :i  =  0"66126  :  1  :  0*75149  Zepharovich-Klein*. 
100  A  110  =  33°  28i',  001  A  101  =  48°  39}',  001  A  Oil  =  36°  55i'. 


Forms'  1 
a  (100,  i-i) 
d  (010.  i-l) 
P  (001.  0) 

m  (110.  /) 
t   (560,  tr-f) 
I   (230.  fi) 
9   (120.  i-i) 
k  (130,  »4) 

X  (140,  t4) 

tt  (101,  l-l) 
d  (201.  2.i)» 

d  (023,  fl) 

e 
% 
0 

9 

(Oil,  14) 
(0  10-9,  ^l) 
(021.  2-1) 
(081,  81) 

r  (111,  1)            y  (321.  8-1) 
J  (221.  2)            «(762.H)? 
e  (881.  3)            n(121.2S) 
w(992,f)            U142.24)>P 
/  (211,  2-2) 

mm'" 
u 

asx' 

uu' 

da 

=    66'  57' 
=    74M1' 
=    41**  25' 

=    97"  l^H' 
=  182"  80' 

e^  =  *78''  60'  66" 
00'  =  112'*48i' 

tfr*  =  •42"  15:  19" 
rr'r=    84"  «1' 
rr"r^  107"  27' 

fT'"=    62*' 
^    =103" 
g&'  =  189" 
^"'=    62" 
m'    =  108" 
«•'    =162" 

48' 
5' 
42' 
22' 
14' 
80' 

«'"    =64"  474' 
•n      =  27"  57' 
nn'    =64*  28' 
nn'"  =  89"  86' 
mn    =88*85i' 
ms     =  70*  89' 

AT  AC  AMITE. 
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Twins:  tw.  pi.  w.     Commonly  in  slender  prismatic  crystals,  vertically  striated, 
with  terminal  planes  (e,  r\  bright;  also  tabular 
I  h.     In  confused   crystalline  aggregates;  also 
massive,  fibrous  or  granular   to  compact;    as 
sand. 

Cleavage:  i  highly  perfect;  u  (101)  imperfect. 
Fracture  conchoidal.  Brittle.  H.  =  3-3-5. 
G.  =  3-75-3'T7.  Luster  adamantine  to  vitreous. 
Color  bright  green  of  various  shades,  dark 
emerald-green  to  blackish  green.  Streak  apple- 
green.  Transparent  to  translucent.  Optically—. 


m 


m 


Ax.  pi.  J  flf.    Bx  i.  h.    Dispersion  p  <v.     Axial 

3,DX.* 


angles, 


Chili.  BrOgger. 


2H,  =  91°  50' 
2H,  =  91°  33'-94' 


2Hy  =  93°  11' 


30' 


2Hw  =  100°  23'  Chili 

2Hw  =  102°  30'-105°  1'  Australia 


Conip.— Cu,ClH,0,  or  CuCl,.3Cu(0H),  =  Chlorine  16-6,  copper  14*9,  cupric 

oxide  55-8,  water  12*7  =  1()0. 

AnaL-1,  J.  A  Cabell.  Ch.  News,  28.  271.  1878.  2,  Ludwig,  Min.  Mitth..  35.  1878. 
8.  T.  C.  Cloud.  Cb,  News.  34.  254.  1876.  4.  fiiortdahl,  Nyt  Mag..  13, 153.  1884.  5-11,  Darap- 
skv.  .lb.  Min.,  2.  1,  1889.  Also  Gentb,  Am.  J.  Sc..  40,  207.  1890;  for  earlier  analyses  see 
5ih  Ed.,  p.  121. 


CI 

Cu 

CuO 

H,0 

1.  Australia.  eryH, 

G. 

=  4-814 

16-44 

14-67 

56-64 

12-02  =  99-77 

2. 

G. 

=  8-769 

1617 

14-76 

65-47 

18-59  =  99-99 

a  So  Australia 

15-88 

13-73 

55*91 

[18-51]  insol.  1-47 

=  100 

4.  Chili 

16-78 

15-00 

55-26 

]2'47  iDM>l.  0-21 

=  99-72 

5   Copiapo 

13-79 

12-11 

57  01 

1709   =  100 

6.  El  Cobre 

G. 

=  811 

15-77 

1410 

54-77 

15-36   =  100 

7.  LIado  de  Chueca 

16  24 

14  52 

55-26 

13  98   =  100 

8.  Copiapo 

1615 

1445 

55-04 

14-50   =100-14 

9.  Los  Bordos 

15-21 

18-61 

56-77 

14-41    =100 

10.  Atacama 

1645 

14-73 

55  26 

18  57   =  100 

11. 

15-88 

1416 

55-70 

14-31    =100 

From  nual.  5-11.  the  impurities  have  been  deducted.  Darapsky  (1.  c.)  gives  a  discussloD  of 
the  ▼ariatiou  in  composition. 

Analyses  of  au  ore  from  Cobi ja.  Bolivia,  and  of  botallackite  give  half  mere  water  (see  5th 
Ed.).  Liversidge  obtained  for  a  ciystallized  specimen  from  New  South  Wales  69-9  p.  c.  CuO 
and  14-3  CuCi,  (Proc.  Koy.  Soc.,  K  8.  W..  Nov.  3.  1880). 

Pyr.,  etc. — lu  the  closed  tube  gives  oflP  much  water,  and  forms  a  gray  sublimnte.  B.B.  on 
charcoal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  edge,  and  giving  two  coalings,  one 
brownish  and  the  other  j^rayish  white;  continued  blowing  yields  a  globule  of  metallic  copper; 
the  coatings,  touched  with  the  R.F..  volatilize,  coloring  the  flame  azure  blue.  lu  acids  easily 
solable. 

Obt.— This  species  was  originally  found  in  the  state  of  sand  in  the  Atncnma  province,  north- 
eru  part  of  Chili.  It  occurs  in  different  pnrts  of  Chili,  especially  at  Los  Remolinos;  also  in  veins 
in  the  district  of  Tarapaca.  Bolivia;  at  Tocopilla,  16  leagues  north  of  Cobija.  an  important 
localUy,  in  Bolivia;  with  malachite  at  Wallaroo  in  South  Australia;  in  New  South  Wales, 
prubnbly  at  the  Cobar  mines.  Robinson  Co.;  in  the  Nellore  district.  India;  at  the  malachite 
locality  in  the  Serra  doBembe,  near  Ambriz,  on  the  west  coast  of  Africa:  at  the  Estrella  mine 
in  southern  Spain*  at  St.  Just  in  Cornwnll,  in  crusts  and  stalactitic  tubes.  In  lnr<re  pseudo* 
niorphoiis  crystals.  2  inches  long,  altered  to  malachite,  at  the  Medno-Rondinnsky  mine  near. 
Nizhni  Tagilsk  and  in  the  Turginsk  mines.  In  the  U.  S..  with  cuprite,  gerhardtite.  etc.,  at  the 
Uuite<l  Veinde  mine,  Jerome,  Arizona. 

Botallackite  occurs  at  the  Botallack  mine.  Cornwall,  in  thin  crusts  of  minute  interlacing 
crystals,  closely  investing  killas:  Schwarzenberg  in  Saxony:  also  supposed  to  invest  some  of  the 
Iftvna  of  Vesuvius,  but  questioned  by  Scacchi,  the  mineral  so  called  being  a  basic  sulphate  (Mem. 
Inceod.  Vesuv..  1855) 

Atacamite  is  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  Arsenitlo  as  sand 
for  letters. 

Alt— Occurs  altered  to  malachite,  cf.  Tschermak  (Min.  Mitth.,  39,  1873).  who  has  imitated 
this  result;  also  Kk.,  Bull.  Soc.  St.  Pet..  18.  186.  1872.  Also  altered  to  chrysocolla,  cf.  Rose, 
Reis.  Ural.,  1.  409.  412.  1837.  and  Bftrwald.  Zs.  Kr..  7,  169.  1882. 
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Arti£— Ou  artificial  atncamite.  see  Field,  Phil.  iMag..  24, 128,  1862:  Debray,  Bull.  Soc.  Ch. 
7,  104,  1866;    Friedel.  C.  R  ,  77,  211,   1873;  ou  analogous  oxybmmide.  C.  K.,  100.  266.  1889. 
Occurs  as  a  reccut  foruiaiioii  oti  bronze  coins  at  Bourbon ue-les-Baiu8  (Daubreej. 

Ref.— 1  Mean  deduced  bv  Zephurovich  (Ber.  Ak.  Wien,  68(1).  120.  1878)  from  measurements 
by  himself  and  Klein  (Jb.  Miu..  495,  1871)  on  Australian  crvstals;  the  angles  in  the  prismatic 
zone  show  great  irregularities  (cf.  E.S.D.,  Min.  Mitth.,  103,  1874);  compare  also  BrOgger's  results 
on  Chilian  crystals,  Za  Kt.,  3,  488.  1879.     With  Dx.,  «  =  110,  b  =  001.  etc. 

*  See  Zeph.,  1.  c.  and  ib..  63  (1),  6,  1871,  for  authorities,  etc.;  cf.  also  Miller,  Min.,  p.  618, 
1862;  Schrauf,  Alias.  Tf.  xxiv;  Gdt.,  Index.  1.  p.  261.  1886.  »  Bgr.,  Chili,  1.  c.  *  N.  R.,  p.  89, 
1867;  cf.  also  Bgr.,  1.  c. 

A  black  ozy chloride  of  copper,  differing  somewhat  f  rom  atacamite.  Is  described  by  Domeyko 
(8d  Append.,  Min.  Chili,  1871).  It  was  amorphous,  grayish  black,  without  luster.  Compact 
to  granular.  Fracture  even  or  subconchoidal.  It  takes  a  semi -metallic  polish  under  the 
knife.  Composition  as  obtained  by  Stuven,  deducting  impurities,  CuCU  16*94,  CuO  6867. 
H.O  14-89. 

Mareyliie  of  Shepard,  as  orighially  described,  was  an  impure  atacamite  of  a  black  color;  a 
trial  afforded  Shepard:  Copper  54*80.  O  and  CI  89  20,  H  9*50.  G.  =  4-41.  From  the  south  part 
of  the  Red  River,  near  the  Wachita  Mts.    (See  further  under  Melaconite.) 

Tallingitk  a,  H,  Church,  J.  Ch.  Soc..  18,  77,  218,  1866. 

In  thin  crusts,  consisting  of  irregukr  aggreeations  of  minute  globules,  appearing  botrvoidal 
under  the  microscope.  Subcrystalline.  H.  =3.  G.  =  8*5  approx.  Color  bright  blue,  mclin- 
ing  to  green.    Streak  white.    Subtranslucent.    Hygroscopic. 

A  hydrated  copper  chloride,  according  to  Church.  Analysis  yielded:  CI  11*38,  CuO  66*34. 
which  is  exphuned  as  CI  11*88,  CuO  63*57,  Cu  10*11.  H.O  24*99  =  100,  for  which  Groth  writes 
Cu»(OH)»Cli  4-  4H,0.    Another  sample  contained  more  water. 

Occurs  at  the  BotalUck  mine,  Cornwall.  Named  after  R.  TaUiog,  of  Lostwithiel,  by  whom 
the  mineral  was  collected. 

Mblanothallitb.    Melanotallo  A.  Bcacchi,  Att.  Ace.  Kapoli,  May,  1870. 
In  thin  scales  at  first  black  and  gradually  changing  from  without  to  green. 
Composition  perhaps  CuClt.0uO.2HsO  =  CuCl,  fiS  8,  CuO  81*8.  H.O  14*4  =  100.    Analy- 
sis: £.  Scacchi,  Rend.  Ace.  NapoU,  Dec.,  1884,  and  Zs.  Kr..  II.  406,  1886. 

CuCU  68*26  CuO  81*37  H,0  (100*)  10  38  =  100 

57*37  31*39  11*24  =  100 

Dissolyes  In  water,  giving  an  acid  reaction.  Found  with  euchlorine  and  hydrocyanite 
at  Vesuvius. 

ErythrocaIiCitb.  Eriocalco  A,  Scaeehi.  A  hydrated  copper  chloride  found  in  wool-like 
aggregates  of  a  bright  blue  color;  from  the  eruption  of  1869  at  Vesuvius. 

It  deliquesces  on  exposure.  Composition  CuCU  with  an  undetermined  amount  of  water; 
an  analysis  of  the  aqueous  solution  gave:  Cu  48  08,  CI  51*92.  E.  Scacchi,  Rend.  Ace.  Napoli, 
Dec.  1884.  Zs.  Kr.,  11.  405.  1886. 

Atelite.  Atelina  A,  Scacchi,  Att.  Ace.  Kapoli,  6,  1873.  Contr.  Min.,  ii,  22,  1874. 
Observed  as  more  or  less  complete  peeudomorphs  after  tenorite,  and  formed  by  the  action  on  the 
latter  of  fumes  of  hydrochloric  acid;  as  a  result  the  black  color  is  chanced  to  green.  An 
analysis  save:  CuO  45*59,  CuCU  38*19,  H«0  and  loss  16*22  =  100.  T%is  corresponds  to 
2CuO.CuCU.3HtO.  Found  at  Mt.  Vesuvius,  as  a  result  of  the  eruption  of  April,  1872.  It  ia 
not  far  from  atacamite.    Named  from  dreXifi,  imperfeet, 

194.  DAUBRBBITB.  Daubreite  /.  Domeyko,  C.  R,  82,  922,  1876;  Min.  ChUi,  p.  287, 
1879. 

Amorphous;  structure  compact,  earthy,  in  part  fibrous. 

H.  =  2-2 '5.    G.  =  6'4-6-5.    Color  yellowish  to  grayish  white.     Opaque. 

Gomp, — A  hydrated  oxychloride  of  bismuth,  perhaps  2Bi,0,.BiCl,.3M,0  (Bg.). 

AnaL — Domeyko,  1.  c. 

BUO,  89-60  CI  7-50  H.O  Z'SMT)  Fe,0,  072  =  101  66 

Tjt.— In  the  closed  tube  gives  off  acid  water,  and  becomes  grayish  in  color;  but  on  con- 
tinued heating  below  fusion  turns  yellow  again.  B.6.  colors  the  name  slightly  blue;  in  very 
thin  splinters  fuses  on  the  end  instantly,  the  fused  part  becoming  black  and  compact. 
Soluble  in  hydrochloric  acid  in  the  cold  without  residue;  the  solution  has  a  more  or  less  yellow 
color. 

Oba.— Occurs  at  the  Constancia  mine,  Cerro  de  Tazna,  Bolivia.  Named  after  M.  Daubree, 
of  Pftris. 

196.  NOCSRITB.    Noccrina  A,  Scaeehi,  Ace.  Line.  Trans.,  6.  270,  1881.    Nocerin. 

Hexagonal.     In  very  slender  white  acicular  crystals.     Optically  negative* 
uniaxial,  Btd\ 
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CoM^— Perhaps  2(Ca,Mg)F,.(Ca,Mg)0,  but  doubtful, 
i.  Fischer  and  Lederer,  Zs.  Er.,  10,  270,  1885. 


F  Al  Mg  Ca  Ka  E  O 

87-60  4-88  17*52       20-92  2-47  0*51  1140  =  100  80 

Obi^ — Occurs  in  volcanic  bombs  in  the  tufa  of  Kocera,  near  Naples,  Italy;  it  is  associated 
with  fluorite,  some  brown  crystals  referred  to  ampbibole.  and  minute  crystals  in  hejuigonal 
nrisms,  perhaps  a  variety  of  microsommite.    The  exterior  of  the  bombs  is  covered  with  mica. 

Bfll^>  Bull.  Soc.  Min.,  6,  142,  1882. 

FLU08IDBBITE  A.  SeoceM;  £.  Fisher.  Zs.  Er.,  10,  270, 1885. 

In  minute  crystals  forming  a  sranular  crust  of  a  bright  red  color  underneath  the  mica 
covering  of  the  bombs  of  Nocera  which  have  yielded  the  nocerite  (see  above).  Composition 
nnknown ;  some  measurements,  but  not  leading  to  definite  results,  have  been  made  by  vom  Rath, 
B«r.  nied.  Ges.,  Dec.  4,  1882. 

PSEUDoNOCERiNA  A.  Seoechi,  Mem.  Accad.  Napoli,  2,  1885;  Vulcani  fluoriferi,  p.  69. 

In  minute*  transparcDt  acicular  crystals,  resembling  nocerite  and  also  containing  fluorine, 
bat  of  unknown  composition.  Fusible  B.B.  Dissolves  in  boiling  hydrochloric  acid  with 
difficulty;  with  sulphuric  acid  fluorine  is  liberated.  Found  in  bombs  inclosed  in  the  tufa  of 
Pacognano,  near  Vico  Equense  on  the  south  side  of  the  Bay  of  Naples. 

196.  FLTTOOBRrnEI.  Keutralt  flu88srat8S3rradt  Cerium  Bert,,  Afh.,  6,  56,  1818. 
Nentrales  flussaaures  Cerer,  Flusscerium  ceriumfluat,  Germ,  Keutral  Fluate  of  Cerium. 
Cerium  fluatSe  Fr.    Fluc^rine  Beud.,  Tr.,  2,  519,  1882.    Fluocerit  Uaid,,  Handb.,  500,  1845. 

Massive. 

H.  =  4.  6.  =  5-70  W.;  5*93  Osterby,  Nd.  Luster  resinous.  Color 
reddish  yellow.    Sabtranslucent  to  opaque. 

Comp. — R,OF^  or  B,0,.4BP„  where  B  =  cerium  metals  chiefly,  with  some  of  the 
yttrium  group. 

AnaL— M.  Weibull  and  Tedin,  G.  FOr  FOrh..  8, 496, 1886;  b  recalculated  on  basis  of  atomic 
weighte:  Ce  =  141,  Di,La  =  148.  Y.  etc.  =  97*5. 

Ce,0.     (La.Di),0.  (Y,Er,Yt),0,        F  H,0 

0.  =  5-70  4  4608  35600  896  19*49  1*78    Cl.Al.O,  tr„ 

[CaCO.  1-50  =  108-76* 

Oe  La.Di         Y,Er,Yt  F  O  H,0 

89*53  80*82  819  19*49  4  48  1*78  CaCOt  1'50  s 

10074 

•  Deduct  O  (=  F)  8  21  =  100  55 

Pyr.,  etc — ^In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass; 
the  water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow;  the  assay  changes  from 
yellow  to  white  by  heat.  B.B.  on  charcoal  infusible,  out  darkens  in  color.  With  ^a  it  is 
not  dissolved,  but  divides  and  swells  up;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray 
mass  on  the  surface. 

Oba.— Occurs  at  Osterby  in  Dalame,  Sweden,  in  pegmatyte  veins  with  gadolinite,  orthite,  etc 

Cf.  remarks  under  tysonlte,  p.  166. 


nL    Hydrous'  OhlorideSi  eto. 

A.  Hydrous  Chlorides. 
197.  Bisehoftte  MgCl,  +  6H,0  Monoclinic  (artif.) 


198.  Kremenite  KCLNH^Cl.FeCl,  +  H,0  Isometric 

i  lilt 

199.  Erythroiiderite    2KCl.FeCl,+  H.O  Orthorhombic  0-6911  :'l  :  0-71^8 

800.  Donglaiite  2KCl.PeCl,  +  2H.0  Monoclinic  (artif.) 
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d  :h  :  i 

201.  Camallite  KCl.MgCl,  +  6H.0  Orthorhombic  0-5936  :  1  :  0-6906 

6 

202.  Tachhydrite         CaC1..2MgCl,  +  12H,0       Rhombohedral  1-90 

B.  Hydrous  Fluorides. 
208.  Plnellite  AlF,  +  H.O  Orthorhombic  0-7700  :  1  :  0-8776 

dioii  8 

204.  Prosopito  CaF,.2Al(F,0H),  Monoclinic  1-3188: 1:0-5950  85**  40^ 

a\h\b  8 

206.  Pachnolito         Jxrirr'TiiAici       irn  Monoclinic  1-1626: 1: 1*5320  89°  40' 

206.  ThomsenoUte     \  JNaF.CaF,. AlF,  +  H,0  «  ^.^g^^ .  ^ .  ^.^339  ggo  ^g, 

207.  GearkButite         CaF,.Al(F,OH).  +  H,0 

208.  Ealstonite  (Mg,Na,)F..3Al(F,0H), +  2H.0  Isometric 

209.  Tttrocerite 


A.  Hydrous  Chlorides. 

197.  BI80H0FITB  Oehsennis  [Die  BilduDgder  Salzlager,  Halle,  18771,  JB.  Ch.,  pp.  1284, 
1285,1877. 

Crystalline-granular  and  foliated,  sometimes  fibrous. 
H.  =  1-2.     G.  =  1*65.     Colorless  to  white.     Luster  vitreous  to  dull. 
Comp.— MgCl,  +  6H,0  =  Chlorine  35-0,  magnesium  11*8,  water  53*2  =  100. 
▲naL — Eoenig: 

f    Ca  3504  Mg  11-86  H,0  [5310]  =  100 

Soluble  in  0*6  parts  of  cold  water. 

Obs.— Occurs  in  layers  2-Z  cm.  thick  in  halite,  with  kieserite  and  carnallite;  the  fibers 
transverse  to  the  layers,  at  Leopoldshali,  Pnissia.  The  assumption  of  water  is  said  to  commence 
as  soon  as  the  layer  is  exposed  to  the  air.  The  artificial  halt  is  monoclinic,  cf.  Rg.,  Er.  Oh.,  264, 
1881. 

Named  after  Dr.  Gustav  Bischof,  the  German  chemist  and  geologist  (1792-1870). 

198.  ERZIMBRSTTB.  Eisenchlorid  mit  den  Cbloralkalien  Kretners,  Pogg.,  84,  79,  1851. 
Eremersit  Kenng,,  Min.,  9,  1858. 

Isometric.     In  octahedrons. 
Color  ruby-red.     Easily  soluble. 

Comp.-KCl.NH,C].FeCl3  4-  H,0  =  Potassium     chloride     24-2,    ammonium 
chloride  17-3,  ferric  chloride  52*6,  water  59  =  100;  or  Chlorine  67-5,  potassium 
12-7,  ammonium  5*8,  iron  18*1,  water  5'9  =  100. 
AnaL — Eremers,  1.  c: 

CI  5515       Fe  16  89        E  12  07       NH,  617        Na  016        H  [9  56]  =  100 

Obs. — From  fumaroles  at  Vesuvius,  associated  with  ferric  chloride  as  a  product  of 
sublimation. 

Named  after  the  chemist  Dr.  P.  Eremers. 

199.  BRTTHROSIDXSRITII.  Eritrosidero  A,  Scaccfii,  Contr.  Min.,  11,  p.  42.  1874. 
Rend.  Ace.  Napoli,  Oct.,  1872. 

Orthorhombic.     Axes  d\l)\i  =  0-6911  :  1  :  0-7178  Scacchi. 

100  A  110  =  *34°  39',  001  A  101  =  46°  5',  001  A  Oil  =  35°  40^'. 

Forms:  a  (100.  t-j):  d  (102  4-J),  e  (101.  \-i).  Anglos  :  mm"  =  69''  18',  AT  =  64"  68', 
ee'  =  92"  10  ,  ad  -  62    38 ,  ae?  =  43    65  . 
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Crystals  somewhat  tabular  \  n.    Color  red,  very  deliquescent. 
Comp— 2KCl.FeCl,.H,0  =  Chlorine  53-8,   iron    IT'O,    potassium  23-7,  water 
6-5  =  100. 

AnaL— Scacchi,  1.  c: 

CI  58*30  Fe  16*81  E  2421  H.O  5*68  =  100 

ObB.— Found  at  the  cone  of  Vesuvius  embedded  in  the  lava  of  April,  1872,  aud  undoubtedly 
formed  at  that  time. 

]Named  from  epvBpoi,  red,  and  aiSffpoi,  iron. 

200.  DOUaZiASmi.  Oehsenw$,  Preehi,  Ber.  Ch.  Ges.,  13,  2828,  1881.  EisenchlorOr- 
chlorkalium  Germ. 

A  salt  associated  with  camallite  at  Stassfurt  and  stated  to  have  the  composition 
2KCl.FeCI,.2H,0  =  Chlorine  48-2,  potassium  2fi-6,  iron  19-1,  water  6-1  =  100. 

The  artificial  salt  is  monoclinic  with  G.  =  2*162.  Cf.  8bs.,  Ber.  Ak.  Wien,  4  (1),  475. 1850. 
and  Eg.,  Er.  Ch.,  278,  1881. 

aoi.  OABNAXaLrm.  CamalUt  H.  Bom,  Pogg.,  98,  161,  1856.  EaliumMagnesium 
dJorid  Germ. 

Orthorhombic    Axes  a  :  5  :  (J  =  0-59356  :  1  :  069062  Hessenberg*. 
100  A  110  =  30°  41J',  001  A  101  =  49**  19f',  001  A  Oil  =  34"  37|'. 

Poma* :  c   (001.  0)  t*  (201,  2-1)  e  (021.  24)  $  (228. 1)  *  (221.  Ito 

h (010.  i-l)  m  (110,  /)  d  (048.  fi)  /^041,  4-i)  o  (111,  1) 

mm'"  =  'Ol'  28'  f  =  140'  12'  $$'   =    70"  20'  «'"   =  89*  59' 

iC       =  188°  29'  c*  =    42'    8'  ao'  =    87"  80'  <w  '  =  48'  28' 

dtf      =    85M7'  eo  =  ♦SS"  82'  **'  =  107*  82'  kk"  =  57'  18' 

ee'       =  108'  llf  ek  =    69"  48' 

Crystals  rare,  resembling  hexagonal  pyramids.    Commonly  massive,  granular. 

No  distinct  cleavage.  Fracture  conchoidal.  Brittle.  H.  =  l. 
0  =  1'60.  Luster  shining,  greasy.  Color  milk-white,  often 
reddish  and  with  a  metallic  schiller  dne  to  minnte  enclosed 
scales  of  hematite.  Transparent  to  translucent.  Strongly 
phosphorescent.  Taste  bitter.  Deliquescent.  Optically  +. 
Doable  refraction  strong.  Ax.  pi.  I  ^.  Bx  J.  (100). 
2Br  =  115°  r,  2Ew  =  117**  0'  Dx.* 

Comii.— KMgCl3.6H,0  or  KCLMgOI.  +  6H,0  =  Chlorine 
38-3,  potassium  141,  magnesium  8*7,  water  39*0  =  100  or 
Pot'issinm  chloride  26*8,  magnesium  chloride  34*2,  water  39*0 
=  100. 

Aoalyses  (6th  Bd.,  p.  118,  also  Hammerbacher.  Inaug.  Diss.,  p.  21, 
£rlaQger.  1874)  show  the  preseace  of  some  aodiuin  and  calcium  chlorides,  Hessenberg. 

calcium  sulphate,  etc.    It  also  sometimes  incloses    besides  iron  oxide 
more  or  less  organic  matter.     Hammerbacher  found  thallium  in  the  Stassfurt  mineral. 

Tjr^  eto.— B.B.  fuses  easily.  Soluble  in  water,  100  parts  of  water  at  18'75'  C.  taking  up 
64  5  parts;  deliquescent. 

Obs.---Occur8  at  Stassfurt,  where  it  forms  beds  in  the  upper  part  of  the  salt  formation,  alter- 
nating with  thinner  beds  of  common  salt  and  kieserite,  and  also  mixed  with  the  common  salt. 
Its  bras  ooosist  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some- 
times colorless.  The  red  vaHeties  inclose  scales  of  iron  oxide  and  resemble  some  varieties  of 
oligoclase  (sunstone)  from  Tvedestrand  (Groth).  Sylvite  occurs  in  the  carnallite  and  may  have 
oeen  formed  from  it  (l^c^ermak);  as  may  also  have  been  true  at  Kalusz,  Galicia.  Also  found 
with  salt  at  J^man  in  Persia. 

Named  after  von  Carnall  oi  the  Prussian  mines. 

Aztil — Occurs  artificially  formed  in  the  salt-pans  at  Halle. 

RaL — >  On  natural  cfystals,  a  secondary  formation  at  Stassfurt,  Min.  Not..  7, 12, 1866.  Rg. 
(Kr.  Ch.,  204,  1855)  made  the  artificial  crystals  hexagonal  with  00  =  58"  42';  they  were  later 
thowQ  to  be  orthorhombic,  Dx.,  Ann.  Mines,  6,  593.  1864,  and  K.  R.,  46.  1867.  Marignac  ob- 
tained on  artiflcial  crystals:  mm'"  =  61%  ec?  =  58"  85',  Ann.  Mines.  12.  8, 1857.  The  axes  of  Hbg. 
ftre  calculated  from  his  measured  angle  mm'"  =  61*  28'  and  an  angle  (Rg.)  for  artif.  crystals, 
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▼iz. :  00^*  =  72*  40',  that  is  eo  =  63*  40'.    *  Hbg. ,  1.  c,  all  but  t  observed  by  Dx.  O.c.)  on  artificial 
crystals.    '  On  masses  from  Stassfurt,  1.  c. 

202.  TAOHHTDRITB.    Tachhydrit  Bammeliberg,  Pogg.,  98.  261, 1856.    Tuhyhydrite, 

Tachydrite. 

Rhombohedral.     Axis  6  =  1-90;  rr'  =  104°  Groth*. 

Massive;  in  roandish  masses  with  easy  rhombohedral  cleavage,  and  twin- 
lamellse  forming  planes  of  parting. 

Color  wax-  to  honey-yellow.  Transparent  to  translucent.  Very  deliquescent 
on  exposure.     Optically  uniaxial,  negative,  Dx.* 

Comp.— CaA!g,C1..12H,0  or  CaC1..2MgCl,  +  12H,0  =  Chlorine  41-1,  calcium 
7*7,  magnesium  9*3,  water  41*9  =  100,  or  Calcium  chloride  21*4,  magnesium 
chloride  36*7,  water  41*9  =  100. 

AiuL— Hammerbacher,  Inaug.  Diss.,  p.  24,  ErlangeD,  1874.    Also  Rg.,  1.  c;  5th  £d.,  p.  119. 
I  CI  40-85  Ca  7 16  Mg  997  H.O  42  50  =  10048 

Pyr.,  •to.— Fuses  easily.  Very  soluble;  100  parts  of  water  at  18*75'*  C.  dissolving  160*8  of 
J.S  salt. 

Oba. — From  the  salt  mines  of  Staasfurt,  in  thin  seams  with  camallite  and  kieserite,  in  an- 
hydrite. 

Named  in  allusion  to  its  ready  deliquescence,  from  raxv^,  quick,  and  vSoop,  water, 

Refl— *  Tab.  Ueb.,  74,  1874.    « N.  U.,  20,  1867. 

203.  FLUXIIJLJTE.  Fluellite  Levy,  Ann.  Phil.,  8,  242, 1824.  Fluateof  Alumine,  Fluorid 
of  Aluminium. 

Orthorhombic.    Axes  d:l:i  =  0*7700  :  1  :  1*8776  Miller'. 

100  A  110  =  37°  35 J',  001  A  101  =  67°  42',  001  A  Oil  =  61*^  57f'. 

In  rhombic  pyramids  (r.  111)  with  basal  plane. 

Angles:  rr'  =  •97'  48',  rr"  =  •144%  rr"'  =  70"  56',  er  =  72'. 

Cleavage:  r  indistinct.  H.  =  3.  O.  =  2*17.  Luster  vitreous.  Colorless  to 
white.  Transparent.  Ax.  pi.  |  100.  Bx  J.  c.  Ax.  angle  large,  =  100°  approx. 
Groth.     Refractive  index  1*47. 

Comp. — A  hydrous  fluoride  of  aluminium,  AlF,  +  H,0  =  Fluorine  56*0, 
aluminium  26'4,  water  17-6  =  100,  Groth-Brandl. 

AnaL— Brandl.  Zs.  Kr.,  7,  484, 1888. 

F  56  25  Al  27-62  Na  058  H.O  [15-55J  =  100 

Oba.— A  rare  mineral  found  at  Stenna-gwyn,  Cornwall,  in  minute  crystals  on  quarts,  with 
wavellite  and  torberuite. 

Ref.->  Min.,  p.  607,  1852. 

204.  PROSOPITB.    Prosopit  Seheerer,  Fogg.,  90,  815,  1858,  92,  612,  1854,  101,  361.  1857. 

Monoclinic  (or  triclinic):  Axes:  a  :  5  :  (5  =  1*3188  :  1 :  0*5950;  ft  =  85°  40'  =s 
001  A  100  Dx.* 

100  A  110  =  52**  45',  001  A  101  =  23°  30f',  001  A  Oil  =  30°  40^'. 

Forms':  b  (010,  i-l),  m  (110,  /),  o  (Oil,  1-i),  t  (ill,  1),  s  (211,  -2-2),  y  (281,  -8-}). 

mm'"  =  105«  80*  tt'    =    58*  18'  bt  =  •66'  59'  mz  =  ♦45*  28' 

bm      =  ♦87"  15'  «'   =    46°    2'  by  =    88"    7'  mt  =    54'  59' 

00'       =    61*  22'  y^  =  103"  46' 

In  embedded  cr^rstals;  also  granular  massive.     Crystals  sometimes  tabular  |  ft. 

Cleavage:  z  distinct     Fracture  uneven.     Brittle.     H.  =  4'5.     G.=  2*88-2 '89. 
Luster  vitreous,  weak.    Colorless,  white,  grayish.    Transparent  to  translucent.    Op 
tically  +•     Double  refraction  strong.    Ax.  pi.  ||  b,    Bx  nearly  |  edge  z/z\    Disper- 
sion p  >  V.     Ax.  angles,  Dx. : 

2Har  =  65°    9' .-.  2Er  =  104°  14'  also  2H^r  =  120°  56'  .*.  2V,  =63°  30'  fi,  =1*500 
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2H„  =  64"'  21' .-.  2E,  =  102°  50'  also  2H^^  =  121°  43' . 
8IUu=60°35'.'.  2Eia=    96"  24'    "    2H^u=  124°  38' , 


.  3Vj=62''45'>3,=l-502 
.  2Vu=59°  20'  /3u=l-506 


ISOl      38-ST      1619 


Comp. — A    hTdrous    fluoride  of  aluminium  and  calciam,  CaAl,(P,OH),  or 
C8F,.3A1(F,0H).  Groth-Brandl. 

AnaL-l.  Bmndl,  Za.  Kr..  7.  490,  1888.     3.  Hillebrand,  Bull.  30.  U.  8.  O.  Surr.,  04.  18B&. 
An  earlier  incomplele  anftlysie  was  madu  by  ScLeerer. 

Al  Ca        Mg       Na       H,0  O 

on      083      12-41      [ia68]  =  100 
017      0-48      18-46      [l8'4t]  =  100 

Pyr-  ato. — Id  the  glass  tube  afforda  water  and  silicon  fluoride.     Decomposed  by  sulphuric 
add.    Tm  water  gam  off  above  360°  C.  i  a. 

Obs.— Occun  at  the  tin  mines  of  Altenberg,  lu  crjBtalB, 
pan  of  which  are  a  kind  of  kaolin,  and  others,  according 
to  observations  hy  G.  J.  Bnisli  (Am.  J.  Sc.  35,  411. 
IHO),  cleavnble  violet  fluurite,  and  others  still,  lluorite 
partly  kaolinized.  Also  found  at  Ibe  Schlackenwald 
tin  miQes.  In  cellular  pachnolite,  derived  from  the 
alleracinn  of  cryolite,  with  fluorite  and  astropbyllite  at  Bt. 
Peier'f  Dome  near  Pike's  Peak,  Colorado. 

Named  from  xpocreaiceiov,  a  ma»k,  in  allusion  to  the 
deceptive  cbaracler  of  the  mineral. 

B«f.— '  Made  tricllnlc  by  Dz.  (N.  R.,  190.  1867).  but  as 
shown  by  Grolh  (21s.  Kr.,  7,  460.  1883)  tbe  variations  in 
sngle  lie  within  tbe  probable  errors  of  □bservslion.  and 
beace  it  eeems  better  to  regard  it  as  monocllnlc,  at  least 
pmvLMuually.     These  axes  are  calculated  from  tbe  funda-  i,  i      a^ 

meotnl  angles  of  Dji,,  the  mean  of  010  A  110,  OlO  A  liO,  t-olorauo. 

aim  of  UiU  A  311.  010  A  311,  being  taken,     •  Scbeerer.  Pogg.,  lOI,  Sei,  1857. 


i:i:i=\\ 


MaQocIinlc. 
Groth'. 

100  A  110  =  49°  18',  001  A  101  =  5 


"(KKi,  i-i)ai 
«  (001,  0) 


m  (110.  /) 

P   (HI. -1) 
t  (654.  -if 


1  :  1-5320;  /J  =  89"  40'  =  001  A  10ft 
1°  35|',  001  A  Oil  =  56°  52'. 
-«•  e(831,-3)'  <r(ill,  I) 


«■ 


=  85'  %r 

=  89°  W 
=  47°  ao' 


=    'O'  40- 
=  m-  46' 


Twiiia:    tw.   pi.    a,  the  crystals  having  thus   an   ortliorhombic  appearance. 
CrpUls  prismatic,  commonly  acutely  terminated;   also 
t«rminat^  by  c.     Faces  «t  striated  \  edge  m/c.  i.  a. 

Cleawe:  c  indistinct.  Fracture  uneven.  Brittle. 
H.  =  3.  G.  =  2-93-3-0.  Lnater  vitreous.  Colorless  to 
white,  Transmirent  to  sabtransparent.  Optically  +. 
Ax.  pi.  J_  i.  Bx  A  f'  =  -f  68°  5'.  Aic.  angle  lurge, 
2E  =  120°  approx.  Dispersion  p  <  v  weak ;  hoi-izontal 
strong,  Dx. 

Conp. — Ahvdronsflnorideof  alnmininm,  ealcinm.  and 
sodium,  NaCaAlP,.H,0  or  NaF.CaF,.AlF,.H  0  =  Fluo- 
rine 51-5,  ainminium  12-3,  calcium  l~-9,  soditim  10-3, 
water  8-1  =  100. 

AaaL— 1-4.  BillehraDd.  Bull.  30.  U.  B.  O.  Surv..  04,  188S.  QrceDland,  Enr. 
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5,  Kdop,  1.  c.    6,  Hagcmann,  Am.  J.  6c. ,  41,  119,  1866.    7.  WOhler,  !.  c.    8,  Eoenig,  Proc  Aa 
Philad.,  42.  1876. 


1. 

Colorado, 

eompact  Q. 

=  2-960 

2. 

I* 

cryt. 

8. 

II 

II 

4. 

<« 

it 

G. 

=  2  966 

5. 
6. 

7. 

Qreenland 
11 

G. 

=  2-928 

i« 

G. 

=  2-929 

8. 

II 

G. 

=  8008 

] 


[60-27 
[61-19 

5183 
[51 -891 

50-79 

6115 
[49-78] 

61-64 


Al  Ca  Na  H^O 

11-94  19-82  10  48  7  Ul  Mg  018  =  100 

12  98  15-22  10-28  872  Mg  1-68,  E  018  =  100 

12-14  18-06  10-28  810  =  9986 

12-27  1804  10  26  805  =  100 

1314  17-25  12-16  960  =  102*94 

10-87  17-44  1204  868  =  9968 

18-48  17  84  10-75  820  =  100 

12-50  18-14  10-23  8  19  =  10060 


Obs.— Occurs  with  cryolite,  thomsenolite,  etc.,  at  lyigtiU,  Greenland,  and  at  St.  Peter't 
Dome.  Colorado. 

Piichnolite  is  from  ndxytf*  froBt,  Ar^o?,  stone.  Pyroconite  from  nvp,  fire,  and  Kovia, 
potodeTf  because  it  falls  to  pieces  when  ignited  B.B. 

Ref.— >  Zh.  Kr.,  7,  462,  1888.  Cf.  also  Knr.,  Nat.  Ber.  aus  Ungam.  1,  166,  1888.  and  Kk., 
Min.  Russl.,  8,  4-i6,  9,  1.    *  Knr.,  1.  c.    >  Hillebiand,  1.  c. 


206.  THOMSBNOLTTB.    Dimetric  Pachnolite  O.  Haffemann,  Am.  J.  Sc,  42,  98.  1866. 
Thomsenolite  Dana,  Min.,  129,  1868. 

Monoclinic.     Axes:  a  :  8  :  (5  =  0-9975  : 1  : 1-0329;  /3  =  86°  48'  =  001  A  100 
Kreniier*. 

100  A  110  =  44''  63',   001  A  101  =  47**   39^',  001  A  Oil  =  45°  53'. 

Formsi  e  (001,  0);   m  (110,  /);   t  (101,  l-t),  x  (802,  |.i);   v  (881,  -  8).   qdw,  1).  r  (521,  2^ 
•  (981,  8). 


mm'"  =»89*  46'  ev  =z    76"    0' 

et        =  47^  89'  em  =  *87°  44' 

ex       =  69''  80'  eg   =    67°  10' 


er   =    78'    9' 
cs    =    7»*19' 

w'  =    86°    2' 


gg'  =  ^^72"  48' 
rr  =  80'  a' 
«    =    87'*58i' 


^ 


m 


m 


Greenland,  Knr. 


CryBtals  oftea  cubic  in  aspect  {r,  m); 
also  prismatic,  with  prismatic  and  also 
pyramidal  faces  striated  |  edge  c/m;  often 
grouped  in  parallel  position.  Twins  not  ob- 
served. Also  massive,  opal,  or  chalcedony- 
like. 

Cleavage:  c  perfect;  m  less  so.  Fracture 
uneven.  Brittle.  H.  =  2.  G.  =  2-93-30. 
Luster  vitreous,  on  c  somewhat  pearly. 
Colorless  to  white,  or  with  a  reddish  tinge. 
Transparent  to  translucent.  Optically  —• 
Ax.  pL  J.  ^.  Bx  A  ^  =  -  62°  22'.  Dis- 
persion p  <  V.    Ax.  angles: 


2E,  =  69^  10'    2By  =  69*^  36'      also  2Hr  =  48^  28'    2H51  =  49°  14'  Knr. 
Oomp. — Same  as  pachnolite,  NaCa AlF..  H,0. 

AnftL— 1,  Hagemann,  1.  c.  2.  WOhler,  Nacbr.  Ges.  GOttingen,  Nov  17,  1875.  8,  Koei4& 
Proc.  Ac.  Philad.,  p.  42,  1876.  4,  NordenskiOld.  G.  FOr.  FOrli.,  2.  84.  1874.  6-7,  Brandl,  Z& 
Kr.,  7.  470,  1883. 


1.  Greenland 

2. 

8. 

4. 

6. 

6. 

7. 


it 
<« 

«« 


P  Al         Ca       Na  H,0 

G.  =2-76  5008  1427  14-51      715  9  70  SiOa  2  0  =  97*71 

G.  =  2-929        [49-781  1843  17  84  10-75  820  =  100 

G.  =  2-987         50*87  18*74  16*79  1010  9*00  =  100 

[52-25]  14*22  15  88      8*87  892  Mg  0-36,  K  (r.  =:  100 

50-66  18-04  17-22  1002  8  48  Mg  0*89  =  99*80 

50-62  13*00  17-21  10*49  8  88  Mg  0  20  =  99-86 

50-61  18  26  17  22  10*48  842  =  99*94 


Fyr.,  etc.— Fuses  more  easily  than  cryolite  to  a  clear  elass.    The  massive  mineral  decrepi* 
Uites  remarkably  in  the  flame  of  a  candle.    In  powder  easily  decomposed  by  sulphuric  acid. 


QEABKaUTITE^RALSTONITE,  181 

OIm. — Found  with  pachnolite  on  the  cryolite  of  Greenland,  as  a  result  of  alteration  of  the 
latter.  First  noticed  by  Dr.  Julius  'i'homseu  of  Copenhagen,  the  originator  of  the  cryolite 
iudustry,  after  whom  it  is  named.  It  differs  strikiuglj^  from  pachooTite  in  its  pearly  basal 
cleavaffe  and  its  nearly  square  prisms;  and  from  cryolite  in  the  horizontal  strise  of  the  same  and 
the  facility  of  cleavage.  The  compact  variety  referred  here  by  Dr.  Hagemann  has  much  of  the 
aspect  of  chalcedony;  it  incrusts  cryolite  or  occupies  scams  or  cavities  in  it,  and  is  covered  by 
the  chalky  gearksutite;  the  incrustations  are  sometimes  half  an  inch  or  more  thick. 

Also  occurs  sparingly  with  puchnolite  and  other  fluorides  at  St.  Peter's  Dome,  near  Pike's 
Peak,  Colorado. 

Rei:— 1  Nat.  Ber.  aus  Ungam,  1,  162,  1882. 

HAGEMA.NNITE  Shspord,  Am.  J.  Sc.,  42,  246,  1866.  Closely  resembles  in  as[>ect  and  con- 
dition the  compact  thomseuolite,  but  passes  sometimes  into  a  yellow,  opaque,  jaspery  variety. 
It  incrusts  the  cryolite,  and  also  constitutes  seams  ^  to  i  inch  thick.  It  sometimes  traverses  a 
drusy  ferruginous  pachnolite.  It  is  ocher-yellow  to  wax-yellow  in  color,  rarely  faint  greenish, 
dull,  or  with  only  a  faintly  glimmering  luster,  and  looks  like  an  iron  Hint,  or  yellow  chloropal. 
H.  =  8-8-5.     G.  =  2*59-2-60.    Adheres  but  feebly  to  the  tongue. 

Hagemann  obtained  in  an  analvsis:  F  40*80,  Al  12*06.  Fe  5  96.  Mg  2*80,  Ca  11*18,  Ka  8*45, 
Si  7*79.  H,0  10-44.    G.  =  2*83.    Decrepitates  surprisingly  in  the  flame  of  a  candle. 

No  probable  formula  can  be  deduced.  Excluding  the  Si.Mg.Fe,  the  composition  \a  that  of 
thomsenulite;  it  is  consequently  prolMibly  an  impure  thomsenolite.  Cf .  Groth,  Zs.  Er.,  7,  480, 
1888. 

207.  aHARKSUTITB  Hagemann;  Dana,  Min.,  p.  180,  1868.  Evigtokite  Flight,  J.  Ch. 
Boc.,  43.  140.  1888. 

Earthy,  kaolin-like  in  aspect,  but  consisting  of  very  minute  colorless  needles, 
with  oblique  extinction. 

H.  =  2.     Luster  dull.    Color  white. 

Comp.— Perhaps  CaF,.Al(F,OH),.H,0  =  Fluorine  42-9,  aluminium  15-1, 
calcium  22-4,  water  15-1,  oxygen  4-5  =  100,  if  F  :  OH  =  2  :  1,  Hillebrand. 

AnaL->l.  Hillebrand,  Bull.  20,  U.  S.  G.  Surv.,  59,  1885.  2,  G.  LindstrOm,  G.  F5r.  FOrh., 
7,  687.  1885. 

F        Al        Ca      Na       E      H,0       O 

1.  Colorado       |  42*07    15*20    28*80    0*10    004    15 46    [4*88]  =  100 

&  Ivigtut  41*81*  15*87    2102    106    0*28    15  08      4*82  Fe  0*80,  Mg  016,  CI  0'20=:100 

*  Direct  determination  40*55. 

Hagemann's  analysis  (5th  Ed.,  p.  180)  is  shown  by  Hillebrand  to  be  incorrect  in  the 
determination  of  fluonne  and  water;  the  same  author  shows  that  Flight's  evigtokite  is  identical 
with  gearksutite.  Flight  gives :  Al  16*28,  Ca  2289,  Na  0*48  or  AlF.  49  87.  CaF,  48*66, 
NaPO-76.  H,0  [5  71]  =  100. 

Pyr. — ^B.B.  fuses  easily  to  a  white  enamel.  Gently  heated  in  the  tube  gives  off  neutral 
water,  but  more  strongly  heated  attacks  the  glass.    Soluble  in  acids. 

Oba.— Occurs  sparingly  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration. 
The  underlying  material  is  compact  thomsenolite.  Also  more  abundant  with  the  fluorides, 
cryolite,  pachnolite.^  etc. ,  of  St.  Peter's  Dome  near  Pike's  Peak,  Colorado. 

Named  from  ytf,  ea/rih,  and  arhttMe,  alluding  to  its  earthy  aspect. 

908.  BAI^BTOMITB.    Q.  J.  Brush,  Am.  J.  So.,  2,  80,  1871. 

Isometric.     In  octahedrons^  also  with  cubic  planes. 

Cleavage  none.  Fracture  uneven.  Brittle.  H.  =  4'5.  G.  =  2*56-2'62. 
Laster  vitreous.  Colorless  to  white,  milky,  often  yellow  on  the  surface.  Trans- 
parent to  translucent.    Often  shows  weak  double-refraction,  Btd.' 

Comp.— A  hydrous  fluoride  of  sodium  and  aluminium,  (Na„Mg)F,.3Al(F,0H),.- 
2H,0,  Penfield  and  Harper.  If  Na  :  Mg  =  1  :  1  and  F  :  OH  =  2  :  1,  this  requires: 
Fluorine  43*4,  aluminium  23*0,  magnesium  4'5,  sodium  4*4,  water  17*9,  oxygen 
6-8  =  100. 

AaaL— 1,  NordenskiOld,  on  022 gr.,  G.  F6r.  FOrh..  2,  81.  1874.  2,  Brandl  on  05 gr.,  Zs. 
Kr.,  7,  474,  1888.    8,  Penfleld,  Am.  J.  8c. ,  32.  880,  1886.    4  Penfield  and  Harper,  ibid. 


F 

Al 

Mff 

Na 

Ca 

H,0 

1. 

8. 
8. 
4. 

G.  =  2*60 
G.  =  2  58 

[50051* 
5712 
undei, 
i  89  91 

22  94 
2214 
22*88 
24*25 

5-52 
8-5« 
4*2fl 
4*89 

4-66 
6-50 
412 
4-27 

1*99 
1-58 
1*67 
008 

14*84  K<r.,  P,0.  <r.  =  100 

1000  =  99-85  . 

18-41  K  Oil 

18  78  K  0*12  =  91*70 

•  This,  as  calculated,  includes  F  88*18.  O  10*69. 
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Penfield  and  Harper  ooDfinn  KordenskfOld  in  finding  the  fluorine  insufficient  to  unite  with 
th6  bases;  they  complete  analysis  4  by  calciiUitinjs  the  amount  of  hydroxy]  required,  viz.  16  27 
(^  8 61  H.O).  hereP  :  OH  =  2  : 1. 

Pyr.)  otp.^— In  the  cloeed  tube  whiten^  yields  water  at  first,  then  a  copious  white  sublimate 
which  etches  the  tube.  The  water  reacts  acid.  B.B.  on  charcoal  a  faint  white  sublimate.  In 
the  forceps  whitens,  colors  the  flame  yellow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
deep  blue.  In  salt  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  llames. 
Soluble  with  effervescence  in  a  bead  of  sodium  carbonate.  Decomposed  by  sulphuric  acid  with 
«voliiti6n  of  hydrofluoric  acid. 

Obs«— Occurs  with  cryolite  and  thoxhsenolite  tX  Ivigtut.  Atksuk  Fiord,  Greenland. 

Rttf.^  Bull.  Soc.  Min..  4,  84^  1881. 

209.  JTTBOCEBgm.  Tttrocerit  Qahn  A  Beneliui,  Afh..  4,  151.  1814.  Tttrocererit 
iMnh.,  Handb.,  678, 1826.  Tttria  fliiat6e  F^.  Fluate  of  Cerium  and  Tttria.  Ttterflussspath, 
Flussyttrocalcit,  Germ.    Tttrocalcit  Oioek,,  Syn.,  288,  1847. 

Massiye;  crystailine-granalar  and  earthy. 

Cleavage:  in  two  directions  inclined  to  each  other  71°  30'.  Fractnre  nneven. 
H.  =  4-n5.  G.  =  3*447  Berz.;  3*363  Eg.  Luster  glistening;  vitreous  to  pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  sometimes  reddish 
brown. 

OoMp. — A  fluoride  of  calcium  with  the  metals  of  the  cerium  and  yttrium 

rups.    According  to  Rammelsberg  the  formula  is  2(2RF,.9CaF,)  +  3H.0,  with 
=  Ce(La4)i)  :  x(Er)  =  1:3;  further  th^  cerium  metals  consist  one-hall  of  lan- 
thanum and  didymiam,  and  the  yttrium  contains  30  p.  c.  of  erbium. 

AnaL— 1,  2,  Rg.,  Ber.  Ch.  Qes.,  3,  8G7, 1870.  Also  earlier,  Qahn  and  Berzellus  (1.  c.  and 
8chw.  J.,  16,  241, 1816),  5th  £d..  p.  125. 

CaO      CesO,      Y,Ot       H,0 

1. .  G.  =  8-868  47-27       0-85       14  87       2-62 

^ ^ ' 

2.  49-82  1614 

Pyr.,  elo«— In  the  closed  tube  J^ves  water.  B.B.  on  charcoal  alone  infusible;  '^Uh  gypsum 
the  yttrocerite  of  Fin  bo  fuses  to  a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible  w  ith 
the  three  fluxes  the  Finbo  mineral  behaves  like  flnorite;  the  glass  is,  however,  yellow  in  the 
oxidizinff  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  ffiven  by  fluorite.  In 
a  pulver&ed  state  it  dissolves  completely  in  heated  hydrochloric  acid,  forniing  a  yellow  solution. 

Obi. — Occurs  sparinely  at  Finbo  and  Broddbo,  near  Falun  in  Sweden,  embedded  in  quartz, 
and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y.;  in  Mass.,  probably 
Worcester  Co.;  at  Mt  Mica,  in  Paris,  Maine. 


V.  OXIDES. 

I.  Oxides  of  Silicon. 

n.  Oxides   of  the   Semi-Metals :   Tellurinmi   Arsenic,  Antimony. 

Bismuth ;  also  Molybdenum,  Tungsten. 
nL  Oxides  of  the  Metals. 

Hydrogen  and  Titanium  are  included  here. 


L  Oxides  of  Silicon. 

210.    Quartz  SiO  Rhombohedral,  trapezobedral       ^  =  1-09997 

211     Tridymite        SiO,  Hexagonal  t  =  1*6530 

or  Pseudo-hexagonal 
Asmanite 

212.    Opal  SiO,.nH,0        Amorphous 

210.  QUARTZ.  KpyazaXXoi  Theophr.,  etc.  Crystallus  (with  allusion  to  its  hexagonal 
form  and  pyramidal  term  in  aliens)  Plin,,  37,  9,  10;  Silex  Plin,,  36,  871.  Crvstallus,  Quartzum, 
candidissimum  [auriferous],  Qerm,  Quertze,  Kiselsteln,  Agric,,  276,  etc.,  444,  459,  465,  1546» 
1529.  Quartz,  Kisel,  Wall.,  102,  1747.  Quarz,  Kiesel,  Germ,  Qvarts  Qujedt  Qoarzo  Ital. 
Cuarzo  Span. 

Rhombohedral;    with     trapezohedral  tetartohedrism.     Axis:  6  =  1*09997; 
0001  A  1011  =  51°  47'  10"  Kupffer*. 

Forms,  pt.*:  /     (2021,  2)  t  (2112,  12 1)  v   (1451,  ~  6-|  I) 

t  (0001,  0)  rare         M  (803l.  8)  m,  (2111,  2-2  1)  /i    (1841^-  4^  1) 

«(10iO,i),  ^   <t^I'^>  Zonem-*  TF(8-7  10-8.  «iJLVl) 

a  (1120,  .2  r,  \    JJJ  *  JJ  n  (l^lliSl.  134|  r)     t,  [[^/'^^^^  „^. 

a,  (2110.  iri  1)  i,  (6061,J)  ^  ^7jgj  Q^  N  (11  12  28  11.  -  H-«l) 

*  (5l8o;  H  r)  ^  (1^<>-^^'^'  1<9  «  Jsiei.  6.1  r)  *     ^8^58,  M T) 

*,  (3140.  i.\  T)  fo  (OliS,  -  4)  jr  (4151,  61  r)  ^   |^^|^'  H  r) 

*4  (2l30.  i-l  r)  je  (0112,  -  i)  t*  (8141,  4-4  r)  ^    (Wi«5,  l-fJ). 

*•  (3250.  i-t  r)  s  (Olil,  -  1)  L  (1282.  -  ff  1)  Zotie  rirK 

*.  (6iS0,  ir\  l),etc.      /,  (0221,  -  2)  r  (1848.  -  fj  1)  B,  (4l86,  H  r) 

d  Mil  *)  ^'  <^^-  -  8>  ^«  (1^  -  H  I)  A  (2184.  H  r) 

r  (1011*  if)  *'  <^^»  -  '^)  «•■  0^'  -  W  0  B,  (l*i85,  -  14 1) 

«<«*^'t>  *      *E^J^  '•JJlS^"?'?t?  iI(21-5.».7.VHr) 

X  (5054.  f )  1  (^\t  ^)  *^*  ^?^7,  -  f »  1).  etc.     ^  ^^^^g  ,  ,  T^" 

t  (4048.  j!  '^  (01liM.-ll).etc.    /J.(2979.-Hr)  J  (loSU  Vl  r)  etc. 

I  (9082,  {)  4     (1122.  1-2  r)  Zone  m'tt 

i  (5053. 1)  •     (1121.  2-2  r)  p  (1561.  -  6.f  1) 

For  most  of  these  forms  the  complementary  left  or  right  planes,  respectively,  have  heen  ob* 
MTved:  thus.  X,  (6161,  6-f  1).  i,  (SaS,  |4  1).  etc...  also  p  (1661,  -  5f  r).  t,  (1488,  -H  '), 
P  (2799,  —  1-f  1)  f-  H  etc.  The  distinction  between  the  right  and  left  forms  has  not  usuall^ 
been  made  out,  and  that  between  +  and  —  forms  only  imperfectly. 
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8*  67 

mr  =    *•  w 

M«  =  8*  sa* 

m, 

19*    8' 
57-  85' 
88'  18* 
30°  ir 

21*  28' 
14*  42- 

ii-  8- 

8*  sr 

wu  =    87*    V 
mt  =     6*  26'  ' 
m5>  =      4°   8- 

my    =  14*  85' 
«^   =I8*8»' 
m*    =  87'  58' 

m'A 

<W    =    65°1BI' 
fT-    -    86°  48' 

flir  =  64'  88' 
mr,  -  57*  21' 

n'j 

M     =  'le- 18'  68" 
«£      =    13*181' 
«f     =84*87' 

mr,  =  58°    T 
mr,  =  80°  20' 
mr.  =  81*  18' 
m*    =6a'^B8' 

Bt' 
«' 

n 

Tin.  1-9,  ilmple  fomts.    7,  Tvplcal  risht-huided  crystal.  8,  Left-lundedciTnftl.    ft-12.  Twins. 
18,  Dkortad  crjtM.    9, 10,  Sbk.    11,  BwiUerlaod,  Dz.     18,  Hidagucv.  Pfd. 

Crystals  oommonly  prismatic,  with  the  m  faces  horizontal];  striated  <1 11); 
terminated  either  by  both  rhombohedrons  (t  1, 6,  6),  or  by 
one  onlj  (f.  3).  Often  in  doable  six-sided  pyramids  or 
qnartzoids  through  the  equal  development  of  r  and  x  (f.  2) ; 
rarely  r  pr«dominates  (f.  4),  the  form  then  having  a  cubic 
aspect  (rr'  =  85°  46').     Crystals  frequently  distorted  (f. 

6,  13),  when  the  correct  orientation  may  be  obscnre  except 
as  shovn  by  the  striations  on  m.  The  faces  s  and  «,  also 
often  striated  |  edge  r/m'  (s),  or  |  edge  r  /H"  (fj),  cf.  figs. 

7,  8,  14;  also  striationB  common  in  other  zones,  t  17,  18. 
Crystals  often  elongated  to  acicnlar  forms,  and  tapering 
through  the  oscillatory  combination  of  sncceasiva  rhomb<v 
hedrons  with   the   prism.     Occasionally  twisted  or   beoL 

f^aently  in  radiated  masses  with  a  surface  of  pyramids,  or  in  clrases. 
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lie  +  rhombohsdron  (f>)  !■  umallj  the  preclomlnBtlDK  form,  when  r  and  ■  are  not  eqaallv 
dercloped.  and  Itf  facet  often  ehow  a  hUber  luster  than  ihoae  of  ■;  It  can  alwava  be  Tecogntiea 
br  the  ibape  of  tbe  etchio;  fijrnrai  (el.  nge.  26,  27),  and  alao  Id  moat  caeai  by  pyroelectrical 
pheaomeDa  wben  tfaeae  ai«  oiBtlnct  (lee  below).  As  ahowa  bj  Rose,  simple  crystals  are  eitber 
Tl^t-  qr  left  banded.  On^  right-handad  crystal  (f.  7),  «,  II  preaent,  }les  to  the  rlgbt  of  th* 
m-fsoe,  wUcb  is  below  the  plus  rhomboliedron  r,  &nd  wttb  this  belooK  the  plus  right  trapex^ 
bedroas,  aaz,  aleov,  y.aDdl(MS,  16),  aDdtiilnuBlefttrapezohednuie(ri7),as/>,  r,  also<i(left), 
Wtl^hortded  crystal  (f.  8),  «  (properly  «,)  lies  to  the  left  of  the  m  below  r,  and  with  It  (f.  IS^ 
IB,  W,  the  last  two  twins)  the  plus  left  and  mlpus  right  tmpexohedroDs.  also  a  (right).  The  right- 
udlef^hu)ded  forms  (except  appareotiy  £  and  t )  occur  together  only  in  twins.  In  th^  absencfe 
«f  trapezohedral  planet  tbe  itrUtioDs  on  t  (cf .  aimre  and  f  10),  If  disUuci^  serve  to  diitfoguitb 
the  plsoet  r  and  t,  and  hence  show  the  right-  and  lef  l-buided  character  of  tbe  cTyBtsls. 

Twins':  (l)'tw.  axisti  (tw.  pi.  m),  iues  hence  parallel,  the  indiriduala  both 
ri^ht-  or  both  left-handed  bat  t>SBymmeCncalj  r  then  paiallel  to  and  coinciding 
with  t,  the-  resnltin^-form,  as  in  fig.  -9,  moetl;  penetration-twins,  the  parts  often 
iritonlarly  united  (cf.  f.  19,  20),  as  ehown  by  dull  areas  (^  on  the  pins  rhomboh'e- 
diaflBce  {r)',  otherwiBe  these  tirins  are  recognised  by  pyro^Iectrical  pbenomeDa, 


IS. 


ISh 


17. 


I     J' 

I  m      M 


Flgt.  IR-ai,  Rath:  IS,  DIaientta:  16-21,  Alexitnder  Co.,  N.  0. 


(3)  Tw.  pi.  a,  sometimes  called  tbe  -Bratil  taw,  tbe  iDdividnalB  respectively  righU 
andTieft^handed  and  tbe  twin  symmetrical  with  reference  to  an  a  face  (f.  10),, 
nnisll;^  as  irregular  penetration-twins;  in  these  twins  r  and  r,  also  z  and  r,  coincide. 
Thiikind  of  twinning  sometimes  gives  rise  to  BuccesBive  zones  of  alternate  character 
(a«  m  amethyst) ;  tbe  composition  is  seen  by  the  aimnltaneona  appearance  of  planes 
characterizing  both  forms  (right  and  left),  and  in  irregalar  areas  on  the  Enrface 
bamg  different  physical  character;  alse  in  the  optical  behavior  of  croBS-sections 
<X  fl.  as  well  as  by  pyro-electrical  phenomena.  {3)Tw.  pi.  £"(1122),  contact-twins 
(f.Il,12),  the  aies  crossing  at  an  angle  of  S4°  33',  and  a  plane  vi  coincident  in  both 
individnals;  the  like  rhombobedral  faces  are  iiBoally  symmetrical,  i.e.,  ^  to  r,  etc., 
bnt  sometimes  nnsym metrical,  that  is,  r  corresponds  to  i,  etc.  Groupings  which 
nmnlate  twins  are  common;  paoudo-twins',  with  s  as  the  approximate  twinning- 


planp,  are  also  produced  by  the  arrangement  of  crystals  in  parallel  ^)OBitio&  on  the 
—  i  Ji  faces  of  calcite. 

Massive  forms  common  and  in  great  variety,  passing  from  the  coarse  or  fine 
granular  and  crystalline  l^iuds  to  those  vhich  are  flint-Tike  or  cryptocrystalline. 
S(nnotimes  mnmmillary,  stalactitio,  and  lit  concretionary  forms;  as  sand. 

Cleavage :  r,  z,  difficult  and  not  often  observed,  also  m,  ^nd  eometimes  c,  mora 
diffioultj"  sometimes  developed  by  sudden  cooling  after  being  heated;  also  (Mid.*) 
by  the  pressure  of  a  sharp  ppint  on  thin  sections,  e.g.cnt|(!  andXw'-  Also  a 
lamellar  strricture  Q  r  a.r\a.  H  z  as  gliding-planes,  sometimes  developed  by  secondary 
means  (Judd').  FractQ.re  conchoidal  to  subconcholdal  in  crystallized  forms,  uneven 
to  splintery  in  some  massive  kinilB.  Brittle  to  tough.  H  =  7.  Or.  =  2-6^3, 2-654 
in  crystals,  Bend.;  2'66Q  c'ryst.,  Herkimer,  Pfd.;  cryptociyptalline  forms  somewhat 
lover  (to  S'60)  if  pure,  but  impure  massive  forms  (e^.  jasper),  higlier.  Luster 
vitreous,  Bometrmes greasy;  spleiident  to  nearly  dull.  Colorless  when  pure;  often 
Tarions  shades  of  yellow,  red,  brown,  green,  blue,.bla^^.  Streak  white,  of  pure 
varieties;  if  impure,  often  the  same  as  the  color,  but  much  paleh  Transparent 
So  opaque. 

OpticsUy  ■i\-.  Doable  refraction  weak.  Polarization  circular;  axial  figure 
hence  havJQga  colored  .center.  Rotatiofa  sometimes  rigiit-haiided,  also  loft-handed, 
the  optical  ooBracter  corresponding  to  right-  and  lef t'nanded  character  of  crystals, 
as  dcinned  above;  in  twins  (la^  2)  both  right  and  left  forms  eometimes  united, 
sections  then  dftea  showing  Airy'a  spirals  in  the  polariscope;  of.  flgs.  23, 24,  also  25. 


Rgl.  33,  24,  Basal  sections  Id  polarized  light,  sliowing  Interpenetration  of  rislit-  and  left-handed 

fiortlons,  Dx.    3S.  Same,  Ehowiog  also  secondary  liimclliB  (at  a,  b),  alicnuteiy  right-  and 
afl-hacded,  Judd. 
Itotatory,  power  proportional  to  thickness  of  plate.     Refractive  indices*  for  the 
Fraunhofer  lines;  also  rotatory  power*  for  sections  of  !"""■  thickness: 

A              B               ODE               P  0 

ft>  =  I'SSOIS       1-54000       l'S41Sl       1-54418       154711  154065  1-5M3S 

c   =  154805       154000       1'6508S       l'G58£8       l-SStUl  1-55604  1-50365 

a          12' -67         W  -75          17°  -89         21°  -71         37°  54  88°-77  41f  -60 
For  b,  «  =  2'l°e84,  for  D,  a  =  2r-736, 

Pyro-electric';  also  electric  by  pressure  or  piezo-electric.  By  change  of  teno- 
perature  a  simple  crystal  is  divided  into  4-  and  —  electrical  zones  parallel  to  the 
alternate  prismatic  edges;  In  right-handed  crystals  the  right  edges  below  r,  and  in 
left-handed  the  corresponding  left  edges  (f.  7,  8),  become  negatiee  on  cooling,  the 
sltertiate  edges  positive.  In  twins  (1)  two  adjacent  edges  mtiy  have  tEie  same 
character;  in  twins  (2,  Brazil  law)  all  the  prismatic  edges  may  have  the  same 
sign.  Gross-sections  X  ^  are  divided  into  sectors,  and  the  irregular  penetration 
is  well  exhibited  by  this  method.  A  non-conductor  for  electricity,  acting,  in  the 
form  'Of  fine  threads,  as  an  msnlator  ta  a  remarkable  degree  even  in  a  moist 
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ttmoeptiere.    Companble  as  a  conductor,  in  the  direction  of  the  vertical  axis,  to 
gliss  at  high,  temperatoree,  bat  not  conducting  normal  to  this  direction*. 

Etching  figures",  developed  by  the  action  of  hydrofluoric  acid  or-alkaliiLe 
carbonates,  exhibit  the  rights  and  left-hand  character  of  the  crystals  (Leydol^ 
Penfield,  Molengraafl)  as  shown  in  figs.  2ti,  27,  A  sphere  from  a  simple  right- 
handed  cr^tal  BUbjecrtfld  by  Penfield  to  the  action  of  acid  was  attacked  rapidly  in 
the  direction  of  the  vertical  axis,  but  not  at  all  at  the  4r  extremities  of  tne  axes. 
Cf.  figs.  26.  29. 


Tigi.  2C-W.  Crystals  etclird  by  liydroBuoric  ncid,  PeuHeld,  26,  rigbt-handedt  37.  left-haoded, 


Cony. — Silica,  or  eilicon  dioxide,  SiO,  ~  Oxygen  S3'3,  silicon  46*7  =:  100. 

In  mauive  Tiirietlet  often  mixed  with  a  little  opal-silica.  Impure  varlelles  contain  Irca 
oxide,  calcium  carbooate.  clay,  «oiid,  aod  various  mlaeiala  as  iDcliulOQa. 

Var,— 1.  Fbkhdckvbtai.lii(e:  Crystallized,  vitreous  !□  luster. 

i.  CRypTocRYBTAi.i.iiiE:  Pliut-like,  massive. 

T&e  flnt  division  {Deludes  all  ordinary  vitreous  quartz,  wbetlicr  bavlag  crystallloe  faces  or 
BM.  'The  varieties  under  tbe  second  nre  to  Keneral  acted  upon  somewhat  more  by  attrtllon,  sad 
ky  chemical  agcDta  aa  bydroUuoric  actd,  Uian  those  of  tbe  first,  lo  all  kinot  made'up  of 
layers,  u  rigate,  aucceasive  layers  are  unequally  eroded. 

A     PKaR0CBTBTiaJ.iNB  oa  Vitbeous  VAUBTiEa. 

1.  OrtUnarif  CfftUMited;  Bock  Oyiio/. —Colorless  quartz,  or  nearly  so,  wbetber  in  distinct 

CiyalaUor  not.  Ordinary  as  abova  described.  Here  belong  (be  Bristol  diamonds.  Lake  Oeorg^ 
diamonds,  Brazilian  pebbles,  etc.  Some  variations  from  tbe  common  type  are:  (a)  cavernous 
crystals,  baving  deep  cavities  parallel  to  tbe  faces — occasioned  by  tbe  lalerrerence  of  impurities 
durinc  their  foi-mntiou;  (i)  cap-quartz  (Kappen-quars  OermX  made  up  of  sepnrable  layers  or 
cap*,  due  to  the  deposit  of  a  llille  clayey  material  at  Intervals  In  the  progress  of  the  crystal: 
<«)  dnuf  quartz,  a  crust  of  amall  or  minute  quarts  crystalsi  (li)  radiated  quartz,  often  separable 
Into  radiated  pans  having  pyramidal  terminations;  (e)  fibrous  (Faserkiesel-0erm.),  rarely  deli- 
cately so,  as  a  kind  from  Griqualand  West,  South  Africa,  altered  from  crocldolile  (see  eat'i-ty« 
mIow,  also  crocldolile  p.  400). 

2.  AtltriaUd;  Btar-quarU  (Siern^quarz  (?«rm.).— Containing  within  tbe  crystal  whitlsb  or 
colored  tadiationa  along  tbe  diametral  puinea  Oct^sloDally  eihlbits  asterism  aomewhai  like  (hat 
0(  tbe  aslerialed  tapphire. 

8.  Amethyttiiu;  AvulAgit.  A/ie8v<rrov,  Theophr.,  etc— Clear  purple,  or  bluish  violet 
Tbe  color  has  been  suppoBed  to  be  due  to  manganese. 

4.  Amt.— Roaered  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  end  then 
usually  much  cracked  Luster  aomctimes  a  Ttttlf  greaay.  fWIu  slates  tbaC  the  colnr  is  due  to 
titauinm;  he  found  1  to  U  P-  f^-  in  specimens  from  Riibeu«teiii.  near  Bodcnmals:  It  may  come 
in  part  front  manganese. 

'  TtUma;  Film  rc^po*  or  C!plrfn&— Yellow  and  pellucid,  or  nearly  so;  resembling  somewhat 
-  -   -  ■    -  dllfen    -  ■  ■   ' 


jrdlow  tepas,  but  very  different  in  ciyatnlHzntlon  and  in  absence  of  cleavage 

8  flfflAtjr,-  CbAf^orm  5fen«  Mormorlon  Pli/i,,  37,  88;  Morion.  (Rauch-quarz  0ami.>— 
Bmoky-yellow  to  smoky-brown,  aud  oftcq  transparent;  but  varj'ing  to  brownish  black,  and 
then  nearly  opaque  In  thick  crysials.  Thecoloris  probably  due  lonome  organic  carbon  jaitrogen 
OHapouadlPonter).  Colled  Mirngarnt  itniti \te  locnliiy  at  Cairngorm,  S.W.  of  ^ff..  in 
"  —  —  *     The  uaae  nwrwA  is  given  to  souie  dark  colored,  nearly  black,  varieties. 
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7.  ifaUy.— Milk-white  and  nearly  opaque*  Luster  often  greasy,  and  then  called  grea^ 
quartz. 

8.  BideriU,  or  8ajiphire-^uarU,'-Oi  indigo  or  Berlin-blue  color;  a  yariety  occurring  in  an 
impure  limestone  at  Golling  in  Salzburg. 

9.  iSd^tfni^.— Containing  within  acicular  crystals  of  rutile  (a),  often  in  reticulated  net- 
like forms;  the  mineral  called  from  such  specimens  sageniie  (fr.  cra^jjyT/,  a  net)  by  de  Saussure 
(see  RuTiLB). 

Other  iucluded  minerals  in  acicular  forms  are:  (p)  black  tdurmaline;  (e)  gOthite;  (d)  stibnite; 
<((9)  asbestus;  (/)  actiuolite;  (a)  hornblende;  (A)  epidote. 

Cdl*$'Bye  (Eatzenauge  Oerm,^  (Eil  de  Chat  A.)— B^ibitin^  opalescence,  but  without  pris- 
matic colors,  especially  when  cut  en  eaboehon,  an  efiect  sometimes  due  to  libers  of  asbestus. 
Also  finely  present  in  the  siliceous  pseudomorphs,  after  crocidolite,  6alled  iiaereye  (see  crocidO; 
lite,  p.  401).    The  highly-prized  Oriental  cat*s-eye  is  a  variety  of  chrysoberyl. 

11.  Aventurine, — Spangled  with  scales  of  mica,  hematite,  or  other  mineral. 

12.  Impure  fi'om  the  preeenee  cfdiitinet  mineraU  distributed  densely  through  the  mass.  The 
more  common  kinds  are  those  in  which  the  impurities  are:  (a)  ferrumnoue  (Eisenkiesel  Oerm,), 
either  red  or  yellow,  from  anhydrous  or  hydrous  iron  sesquioxide;  ({)  ehhritie,  from  some  kin(| 
of  chlorite:  (fi)  aetinolitie:  (d)  mieaceauaj  {e)  arbnaeeoue,  or  sand.  Sinopel  is  a  red  ferruginous 
quartz  from  Schemnitz,  Hungary. 

Quartz  crystals  also  occur  penetrated  by  various  minerals,  as  topaz,  corundum,  chrysobeiyL 
garnet,  different  species  of  the  amphibole  and  pyroxene  group,"  cyanite,  zeolites,  calcite,  and 
other  carbonates,  rutile,  stibnite,  hematite,  gOthite,  magnetite,  fluorite,  gold,  silver,  antbra«> 
cite,  etc. 

18.  Containing  liquide  in  ecmtiee.  Tliese  liquids  are  seen  to  move  with  the  change  of  pod* 
tion  of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity;  they  may  be  detected  also 
by  the  refraction  of  light.  The  liquid  usually  is  eithcF- water  (pure,  or  a  mineral  solution),  or 
some  petrolei7m»Uke  or  other  compound.  Quartz,  especially  smoky  quartz,  also  often  contains 
Inclusions  of  both  liquid  and  gaseous  carbon  dioxide.  The  water-cavities  also  occasionally  con* 
tain  minute  cubes  of  sodium  chloride.  Of.  Hartley,  Hawes".  Wright  has  i^own  the  preseooo 
of  the  gases  COi,  N,  HtS,  SOa,  HiN  and  F  in  the  smoky  quartz  of  Branchville,  Conn. 

B.     CBTFTOCRTBTALLOnB  YABISnBa 

1.  OhiOJUiediony,  Murrhina  PUn„  37,  7.  taanti  pt.  l%eophr.  laspis  pt.  PUn,,  37,  87. 
Hurrhina,  Oerm,  Chalcedonius,  Agrie.,  466, 1646.  Chalcedon,  Achates  vlx  pellucida,  nebulosa, 
colore  griiBeo  mixta,  WaU^  88,  1747.  Chalcedon  Germ,  Calc^oine  ^.— Having  the  luster 
nearbr  of  wax,  and  either  transparent  or  translucent  G.  =  2*6-2*64.  Color  white,  grayish^ 
pale  brown  to  dark  brown,  black;  tendon-color  oonmion;  sometimes  delicate  blue.  Also  of 
other  shades,  and-  then  having  other  names.  Often  mammiUary,  botrvoidal,  stalactitic,  and 
occurring  lining  or  filling  cavities  in  rocks.  It  often  contains  some  disseminated  opal-silica. 
Hie  name  Bnhydro%  is  given  to  nodules  of  chalcedony  containing  water,  sometimes  in  large 
amount.. 

Embraced  under  the  general  name  chalcedony  is  the  crystalline  form  of  silica  which  forma 
concretionary  masses  with  radial-fibrous  and  concentric  structure,  and  which,  as  showa  by 
Rosenbusch  (Mikr.  Phys.  Min.,  845, 1882),.  is  optically  negative,  unlike  true  quartz.  It  has 
n^  =  1*587;  G.  =  2*59-2*64.  Oftto  in  sphemlites,  showing  the  spherulitic  interference-figure. 
Becker  proposes  to  distinguish  it  under  tne  name  ehaleedatute  (U.  8.  G.  Surv.,  Mon.,  13,  890; 
1888).  Cf .  huaatite  of  Mallard,  p.  197,  which  has  a  like  structure,  but  is  opUcally  -j-  and  has  the 
specific  gravity  and  refractive  index  of  opal. 

2.  Oarnelian.  Sdpdtor  I%eophr.  Sarda  JPlin.,  37,  28,  id.  =  Oerm.  Carneol,  Agric.,  468, 
1646.  Carneol,  A  rated  fere  pellucida;.  colore  rubescente,  WaU,,B2.  1747.  Sard.  Comaline 
Fr.— A  clear  red  chalcedony,  pale  to  deep  in  shade;  also  brownisa  red  to  brown,  the  latter 
kind  (Sardoine  Fr.)  reddish  brown  by  transmitted  light. 

8.  Chrysopraae  (not  C^rysoprasus  anUo.),  An  apple-green  chalcedony,  the  color  due  to  the 
presence  of  nickel  oxide.  Klaproth  found  iathat  of  Silesia  1*0  p.  c.  KiO:  and  Rammelsbenr. 
in  the  same,  0*41  p.  c.  NiO.  * 

4.  /VoM.— Translucent  and  dull  leek-green;  so  named  from  npdaor,  a  leek.  Always 
regarded  as  a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same 
color.    "  y ilioris  est  turbsB  Prasius  "  says  Pliny. 

5  Plaema.  laspis  pt.  Plin,,  37,  87.— Rather  bright  sfreen  to  leek-men,  and  also  sometimes 
nearly  emerald -green,  and  subtranslucent  or  feebly  translucent;  sometimes  dotted  with  white. 

HeUotrope,  or  Blood-itone,  is  the  same  stone  essentially,  with  small  spots  of  red  Jasper,  look« 
ing  like  drops  of  blood. 

The  lamiB,  or  jasper  of  the  ancients,  was  a  semitransparent  or  translucent  stone,  and  In- 
cluded in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  camelian  (sard).  He  gives 
special  prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  or  the 
best,  he  says),  a  rose-color,  the  color  of  the  •  morning  sky  in  autumn,  sea-green,  terebenthine 
color  (yellow  like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capnias),  etc. ;  but  in 
general  there  is  a  tinge  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  chryso* 
prase  or  plaama;  or  perhaps  a  varie^  of  jade,  a.  atone  known  in  Europe  sinoe  tha  BUme  acft, 


Ite  gkeen,  with  a  Hoe  ranolng  through  It  (Monogrammos);  may.  have  "been  plasma,  or  Jade*  witSi 
a  narrow  -seam  of  white  quarts. 

Pliny's  iVosm,  spotted  with  red,  Was  oUr  heliotrope;  hiB' Beli^irops  <S7,  60)  was  a  leek- 
grten  stone  (prase  or  plasma)  veined  with  blood^red  (Jasper);  and  the  Jasper  was  so  abundant  a 
part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  patin  water  in  the  face  of  the 
son,  whence  the  name  from  ^Aio$,'«tfn,  and  rpenetv;  to  turn, 

e.  AgaU.  'Axdrtfi  Ffr. Aoily]  Theophr.  -Achates  pt.  Plin.,  37,  54.  Onyx  pt.  Plin.,  lb., 
84.— A  Tadegated  chalcedony;  The  colors  are  either  (a)  handed;  or  (5)  in  clouds;  or  .(<?)  due  to 
Tisible  impinties. 

(a)  Banded,  The  bands  are  d^Hc^te  parallel  lines,  of  white,  tendon-like,  wax-like,  pale  and 
dark  brown,  and  black  colors,  and  sometimes  bhiish  and  other  shades.  They  follow  courses, 
sometimes  straight,  more  often  waving  or  zigzag,  and  occasionally  concentric  circular,  as  in  the 
eye-agate  {LeucophthahnM  Plin.,  37,  69,  and  TriopJUhalmus  ib.,  71).  The  fine  translucent 
agates  graduate  into  coarse  and  ppaqtie  kinds.  The  bands  are  tho  edges  of  layers  of  deposition, 
the  agate  haying  been  formed  by  a  deposit  of  silica  from  solutions  intermittently  supplied,  in 
irrmlar  cavities  in  rocks,  and  deriving  their  concentric  waving  courses  from  the  irregularities 
of  the  waUs  of  the  cavity.  As  the  cavity  <»nnot  contain  enough  of  the  solution  to  fill  it  with 
BUica,  an  open  hole  has  been  supposed  to  be  retained  on  one  side  to  permit  the  continued 
supply;  but  it  is  more,  probable  that  It  passes  through  the  outer  layers  by  osmosis,  the  denser 
solution  outside  thus  supplying  silica  as  fast  as  it  is  deposited  within.  The  colors  are  due  to 
tiaces  of  organic  mat(ier,^Or  of  oxides  of  iron,  manganese,  or  titanium,  and  largely  to  differences 
hi  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the  rate  at  which  they  are 
elched  by  liydrofluoric  acid:  and  consequently  the  etching  process  brings  out  the  different 
hiyers,  and  makes  Engravings  that  will  print  exact  pictures  of  the  agate.  Owiilg  also  to  the 
unequal  porosity,  agates  may  be  varied  m  color  by  artificial  means,  and  this  is  done  now  to  a 
large  extent  wiui  the  agates  cut  forvOmament. 

(b)  IrregrUaHy  clouded.    The  colors  various,  as  in  banded  agate. 

A  whitish  clouded  variety  is  probably  the  LeucaekateB  Plin.  (fr.  XevKot^  u!hite)\  a  wax- 
oolored,  his  OeraehalM  (f  r.  eeta,  foax),  a  ni^me  that  may  have  been  applied  also  to  ordinary  wax- 
colored  chalcedony,  as  the  stone  was  one  in  little  repute:  (e)  a  reddish,  his  Sardachat6$,  or 
camelian^egate.  The  last  probably  included  also  banded  kinds.  Bemaehateiftr.mua,  blifod^ 
was  nfrobably  a  true  light-colored  agate,  blotched  with  red  Jasper,  "  blushipg  with  spots  ot 
blooQ/'.as  says  Solinus  (King;  p.  207),  of  which  there  are  very  beautiful  kinds,  and  not  simple 
red  lasper.  latpaeJuUea  must  have  been  an  agate  in  which  bluish  and  greenish  shades  (laspis) 
preaoimnated«  These  names  are  eiven  by  Pliny  without  accompanying  descriptions.  Buir^ 
^(ftUB  or  FortifUiiitiar^^aie  is  a  vanety  with  light  to  dark  brown  shades,  showing,  when  poliidied» 
carious  markmgs  well  descnibed  by  Uie  name. 

(6)  Oolor9  due  1o  mnble  impiHites,  (a)  M<m-agaU^  or  M<Kih€t-%tone,  filled  with  brown  moss-like 
or  dendritic  forms,  as  of  mancanese  oxide,  distributed  through  the  mass.  Q>)  DendriUe  Agate, 
containing  brown  or  black  aendritic  markings.  These  two  are  the  BMraekatee  Plin.  (fr* 
6er6por,  a  tree). 

There  is  also  AgaHeed  wood:  wood  petrified  with  clouded  agate. 

7.  Onyx.  'Ovvxtov  Theophr.  Onvx  pt.  {rest  aj^te,  or.  stalagmite^  p.  268]  Plin,,Zl,2i. 
Onice  Ital, — Like  ag&te  in  consii^ing  of  layers  of  different  colors,  but  the  layers  are  in  even 
planes,  and  the  banding  therefore' straight,  and  hence  its  use  for  cameos,  the  heaid  being  cut  in 
one  cok>r,  and  another  serving  for  the  background.  The  colors  of  the  best  are  perfectly  well 
defined,  and  either  white  and  Dlack,.or  white.  broWn,  and  black  alternate ;  also  white  and  red. 
Onico\6  ItaL  (dimin.)  is  a  name  given  to  a  kind  of  onyx  in  which  a  thin  layer  of  white  over 
black  ^ves  a  bluish  tinge. 

8.  Scardonyx  Plin.,  37,  23. — Like  onyx  in  structure,  but  includes  layers  of  camelian  (sard) 
along  with  others  of  white  or  whitish,  eaid  brown,  and  sometimes  black  colors. 

V.  Agate^aeper— An  agate  consisting  of  Jasper  with  veinings  and  cloudings  of  chalcedony. 

10.  aUiceoue  sihter. — Irregularly  cellular  quarts,  formed  by  deposition  from  waters  contain- 
ing snica  or  soluble  silicates  in  solution.    See  also  under  opal,  p.  196. 

11.  FUnt.  Silex  pt.  Plin.,  Feuerstein  O^rtn.— Somewhat  allied  to  chalcedony,  but  more 
opaque,  and  Of  dull  colors,  usually  grayt  smoky-brown,  and  brownish  black.  The  exterior  is 
often  whitish,  from  mixture  with  lime  or  chalk,  in  which  it  is  embedded.  Luster  barely 
glistening,  subvitreous.  Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge. 
The  flint  of  the  chalk  formation  consists  largely  of  the  remains  of  diatoms,  sponges,  and  other 
marine  productions.  The  silica  of  flint,  according  to  Fuchs,  is  partly  soluble  silica.  There  is 
usually  a  small  amount  of  alumina  and  iron  sesquioxide,  with  some  water.  The  coloring 
matter  of  the  common  kinds  is  mostly  carbonaceous  matter.  Flint  implements  play  an  impor- 
tant part  among  the  relics  of  early  man. 

12.  Sfrnetone,  Silex  pt.,  i^tn.  <Homstein  G^^fm.)— Resembles  flint,  but  more  brittle,  the 
fracture  more  splintery.  Chert  Is  &  term  of  ten  applied  to  homstone,  and  to  any  impure  flinty 
rock,  including  the  Jaspers. 

la  Baeanite;  Jjydian  Stone,  or  Touchstone.  Lapis  Lydius  Plin.,  33,  48?  Basanites  id.,  36, 
11,  Lydite. — ^A'velvet-black  siliceous  stone  or  flinty  Jasper,  used  on  account  of  its  hardness  and 
black  color  for  trying  the  purity  of  the*  precious  n^etals.  The  color  left  on  the  stone  after 
rubbing  the  metal  across  it  indicates  to  the  experienced  *eye  the  amount  of  alloy.  It  is  not 
qplinteiy  like  homstone.  It  passes  Into  a  compact,  fissile,  siliceous,  or  flinty  rock,  of  grayish  and 
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other  colors,  called  sllioeous  date,  and  also  PMhanffle;  and  then  resembles  ordinary  jasper  of 
grayish  and  other  shades,  especially  the  banded  jaspers. 

14.  /(ugMr.— Impure  ooaque  colored  quarts,  (a)  Bed  (Hsemafl^  PUn.p  37,  a  00.  not  hH 
HsBmatites),  iron  sesquioxide  being  the  coloring  matter.  (6)  Brofonish,  or  oeiar  ffettow^  colored 
by  hydrous  iron  sesquioxide,  and  TOComingred  when  so  heatied  as  to  drive  off  the  water,  {e)  DarH 
green  and  brownish  green,  (d)  Grayish  biue.  (e)  Blackish  or  browniah  bjack.  (/)  Btnped  or 
riband  jasper  (Bandjaspis  Oerm.),  having  the  colors  in  broad  stripes,  (g)  Jdgyptian  jasper,  i^ 
nodules  which  are  zoned  in  brown  and  yellowish  colors.    <A)  Jasponyx.    (f)  <lssperized  wood. 

Porcelain  jasper  is  nothing  but  baked  clay,  and  differs  from  truejssper  in  being  B.B.  fusible 
on  the  edges.  Ad  porphyry  ^  or  its  base,  resembles  jasper,  but  Isalso  fusible  on  the  edges,  being 
asually  an  impure  feldspar. 

0.  Besides  the  above  there  are  also: 

}.  Granular  QtiarU,  Quarta-roek,  or  QuarUMte»^A  rock  consisting  of  quartz  grains  very 
ttrmly  compacted;  the  grains  often  hardly  distinct.  2.  Quarteose  Sandstone.  8.  QuartM- 
eomlomeraie,  A  rock  made  of  pebbles  of  quartz  with  sand..  The  pebbles  sometimes  are  jasper 
and  chalcedony,  and  make  a  beautiful  stone  when  polished.  4..  liaoolumyte,  or  Flexible  Sand- 
itane.  A  fiiable  sand-rock,  consisting  mainly  of  quartz-sand,  but  containing  a  little  mica,  aod 
possessing  a  degree  of  flexibility  when  in  thin  lamiuae.  5.  Bahrstone,  or  Buri'Stone.  A  cellular, 
flinty  rocK,  having  the  nature  in  part  of  coarse  chalcedony. 

6.  Pseudomorphous  Quarts, — Quartz  appears  also  under  the  forms  of  many  of  the  mineral 
species,  which  it  has  taken  through  either  the  alteration  or  replacement  of  crystals  of  those 
Species.  The  most  common  quartz  pseudomorphs  are  those 'of  calcite,  barite^  fluorite,  and 
afderite.  (a)  Tabular  quartz  consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  ,of 
the  quartz  beine  deposited  amou^  intersecting  plates  of  other  minerals,  as  barite.  {b)  HaytoriU 
of  C.  Tripe  (Phil.  Mae.,  1,  40.  1827)  is  a' pseudomorph  after  datolite.  \c)  Babet-quatis  is  quartz 
which  has,  on  the  under  surface,  impressions  of  cubes  of  fluorile,  ailsiui;  from  its  having  been 
deposited  over  the  crystals;  from  Beer-Alston,  Devonshire,  {d)  BUtcified  shells  are  proper 
pseudomorphs  in  quartz;  they  occur  through  many  rock  strata,  including  limestones,  {e)  BiU^ 
fied  wood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usually  well 
retained,  it  having  been  formed  by  thQ  deposit  of  silica  from'  its  solution  In  the  cells  of  the 
wood,  and  finally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Beekite  (Beckite  Di^fV.)  is  a  chalcedonic  chert  formed  by  the  replacement  of  limestone 
fragments  in  the  New  Red  conglomerate 'of  South  Devon,  England;  it  often  takes  the  form  of 
calcarecus  shells  or  other  fossils..  Named  after  Dr.  Beek,  Dean  of  Bristol.  See  Hughes  for 
occurrence.  literature,  etc.,  Min.  Mag:,  8,  265.  1889. 

Fyr.,  etc.— B.B.  unaltered;  with  borax  dissolves  slowly  to  a  clear  glass;  with  soda  dissolves 
with  effervescency;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  hydrochloric  add.  and 
only  slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies,  the  cryptocrystalline^  varietiea 
to  the  £treater  extent.  Soluble  only  in  hydrofluoric  acid.  When  fused  and  cooled  it  becomes 
amorphous  silica,  having  G.  =3*2. 

.Obs.— Quartz  occurs  as  one  of  the  essential  oohstituents  of  granite,  syenite,  gneiss,  mica 
Bchist,  and  many  related  rocks:  as  the  pdncipal  constituent  of  quartz-rock  and  many  sand* 
atones;  as  an  unessential  innedient  in  some  trachyte  (llparyte),.  porphyry,  etc.;  as  the  vein- 
stone in  various  rocks,  and  for  a  large  part  of  mineral  veins;  .as  a  foreign  mineral  in  the  cavities 
of  basalt,  and  related  rocks,  some  limestones,  etc.;  making  geodes  of  crystals,  or  of  chalcedony* 
agate,  camelian.  etc.;  as  embedded  nodules  or  masses  In  various  limestones,  constituting  toe 
flint  of  the  chalk  formation,  the  hornstone  of  other  limestones^these  nodules  sometimes 
becoming  continuous  layers;  as  masses  of  jasper  ojL*casionally  in  limestone.  It  is  the  principal 
material  of  the  pebbles  of  gravel-beds,  and  of  the  sands  of  the  sca-shote,  and  sand-beds  eveiy« 
wj^ere. 

In  graphic  granite  {pegmatyie)  the  quartz  isiirranged  in  parallel  position  in  feldspar.  Tlie 
quartz  grains  in  a  fragmental  sandstone  are  often  found  to  have  undergone  a  secondary  growth 
by  tlie  deposition  of  crystallized  silica  with  like  orientation  to  the  origimil  nucleus.  Cf.  Sorby, 
Q.  J.  G.  See.,  36,  1880,  Pres.  Address,  p.  63;  Irving,  Am.  J.  Sc.  26.  401,  1883. 

Quartz  ciystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the 
university  at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  RafelU.  of  Milan. 
measures  3};^ ft.  m  length  and  5^  in  circumference,  and  its  weight  is  estimated  at  870  lbs.; 
another  in  Paris  is  3  ft.  in  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity 
was  opened  at  Zinken,  which  afforded  1,0^  cwt.  of  rock  crystal,  and  at  that  early  period 
brought  $800,000.  One  crystal  weighed  800  lbs.  A  single  cavity  in  a  vein  of  quartz  near  the 
Tiefen  Glacier,  in  Switzerland,  discovered  in  1867,  afforded  smoky  quartz  crystals  weighing  in 
the  aegresato  about  20,000  pounds;  a  considerable  number  of  the  single  crystals  having  a  weight 
of  200  to  250  pounds,  or  even  more.  A  group  from  Moose  Mountain,  New  Hampshire;  at  Dart- 
mouth College,  weighs  1474  lbs.,  and  contains  ^  crystals;  four  of  them  are  from  6  to  6}  inches 
in  diameter,  ten  from  4  to  4|  inches.  A  crystal  from  Waterbury,  Vt.,  2  ft.  long  and  18  inches 
through,  weighs  175  lbs. 

Switzerland,  DauphinI,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign 
localities,  afford  fine  specimens  of  ro^k  crystal;  also  Japan,  whence  the  beautiful  crystsl  spheres^ 
in  rare  cases  up  to  6  inches  in  diameter.  Smoky  quarte  crystals  of  great  beauty,  and  often  highly 
complex  in  form,  occur  at  many  points  in  the  central  Alps,  also  at  Cairngorm,  Scotland.  The 
most  beautiful  amethysts  are  brought  from  India.  Ceyloo»  and  Persia,  also  from  Brazil^  inf erios 
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epecimens  occur  in  TransylfiAid,  ttt  !dfge  etystalllne  groups;  in  the  Vicinity,  of  Cork,  and  on 
Achill  Is., Co. Hayo. Ireland.  TheJnUe  topaz  is  met  with  in  Brazil:  Bo9$  quarU  occurs  iu  a  vein 
of  maugauese,  iravcrsing  rhe  granite  of  Kabcnstein,  near  Zwiesel  in  Bavaria.  Pfase  is  found  in 
Ihe  iron  mines  of  Breiicubrunn.  netir  Scliwnrzenberf^  iu  Saxouy;  and  in  Brittany,  near  Nantes 
and  Hennes.  The  amygdaloids  of  Iceland  and  the  l<ftrOer  Islands  afford  magniticent  specimena 
ct  eh^Ueedpnp;  also  H&t  ten  berg  and  Leoben  iu  Carinthia,  etc.  A  'smalt-blue  variety,  iu  cubical 
crystals  (pseudomorphs  of  lluorite),  occurs  at  Trcsz' yan  in  Transylvania.  The  'finest  ca¥neUan9 
aud  a^ale#  are  found  in  Arabia,  India,  Brazil,  Surinam,  also  formerly  at'Oberstein  and  Snxony; 
Scotland  affords  smaller  but  handsome  specimens  (Scotch  pebbles).  •  Chry%fypraw,  a't  KoscmUtz 
in  Silesia.  AwnXwriiM  qwirU^  at  Cape  de  Gata  in  Spain.  CaVs-eye^  in  Ceylon,  tlie'coast  of 
Malabar,  and  also  in  the  Harz  and  Bavaria.  Platma,  in  India  and  China,  .whence  it  i$  usually 
brought  in  the  form  of  beads,    ffelioirops,  in  Bucharia,  Tartary.  Sibieria,  and  the  Island  of  Rum 


Smyrna,  associated  with  opal,  chrysopraso,  and  hornstpne.    The  plains  of  Argos  are  stri^wn 
with  pebbles  of  redjagper. 

In  New  York,  quartz  crystals  are  abundant  in  Herkimer  Co..  at  Middleville,  Little  Falls: 
Salisbury,  and  Newport/  loose  In  cavities  in  the  Calciferous'  sabd-rock,  or  embedded  in  loose 
earth,  and  sometimes,*  according  to  Beck,  in  powdered  anthriacite.  Fine  qoartzoids,  at  the 
beds  of  hematite  in  Fowler,  Herman,  and  Edwards, '  St.  Lawretice  Coi/  also  at  Antwerp, 
Jefferson  Co.  In  QoUvemeur,  crystals,  with  tourmaline,  etc.,  in  limestone,  which  have  rounded 
angles  as  if  they  had  been  partially  fused.  On  the  banks  of  Laidlaw  lake.  Kossie,  large  im- 
planted crystals.  At  Palatine,  3iontgomery  Co.,  crystals,  haVing^  one  end  termi Dated  with  the 
usual  pyramid,  while  the  other  is  rounded  and^ smooth,.  At  Ellen ville  lead  mine,  Ulster  Co.,  ia 
fne  gTQups.  At  Diamond  island  and'  Diamond  Point;.  Lake  George,  quartz  crystals;  as  la 
Herfimer  Co.  Iu  Mass.,  crystals  with,  unusual  modifications,  sparingly-  at  the  Somerville 
syenite  quarry.  Pelham  acQ  Chesterfield,  Mass.,  Paris  and  Perry,  Me.,  Behtou;  N.  H.,  Sharon, 
Vt,  and  Meadow  Mount,  Md.,  are  other  localities  of  quartz  crystals.  At  Chesterfield,  Mass., 
small  tinpolished  rhombohedrons,  in  granite.  At  Paris,  Jfe.,  handsome  crystals  of  brown  oi 
smoky  quartz.  In  large  crystal^,  often  perfect  tfud^  weighing  several  pounds,  at  Minnesota  mine. 
Lake  Superior,-  occasionally  enveloped  in  metallic  copper,  as  if  cast.around  the  cr3rstul8.  Drusy 
quartz,  of  brown,  apple-green  and  other  tints,  at  Newfane,  Vt.  Beautiful  colorless  crystafs 
occur  at  Hot  Springs.  Arkansas.  Alexander  Co.,  N.  C,  has  afforded  great  numbers  of  highly, 
complex  crystals,  with  rare  modifications.  Cf.  Rath,  1.  c.  Hidden,  Am.  J.  Sc,  1881.  IdSJ. 
Fine  crystals  of  smoky  quartz  come  from  the  granite  of  the  Pike's  Peak  region,  Colorado. 
Geodes  of  quartz  crystals,  also  enclosing  calcite,  sphalerite,  etc.,  are  common  in  the  Keokuk  lime- 
stone of  the  west.  For  other  localities,  see  the  catalogue  of  localities  in  the  latter, part  of  thiis 
volume. 

JiMe  quartz,  at  Albany,  and  Paris,  Me.,  Acworth,  N.  H.,  Williamsburg,  Mass.,  Bouthbury, 
Conn.,  and  Port  Henry,  Essex  Co.,  N.  Y.;  smoky  quartz,  at  Goshen,  Mass.,  Richmond  Co.,  N.Y.. 
etc.;  ametkynt,  in  trap,  at  Keweenaw  Pointt  Pic  Imy,  and  Gargontwa,  on  Lake  Superior;  with 
fossilized  wood  at  Specimen  Mt.,  Yellowstone  Park;  at  Bristol,  Rhode  Island,  and  silnriugly 
throughout  the  trap  region  of  Massachusetts  and  Connecticut;  in  Surry.  New  Hampshire;  in 
Pennsylvania,  in  East  Bradford,  Aston,  Chester,  and  Providence  (one  fine  crystal  over  7  lbs.  in 
weight),  in  Chester  Co.;  very  handsome  at  the  Prince  vein.  Lake  Superior,  but  now  hardly  ob- 
tahiable,  as  the  mine  is  not  worked;*  also  very  large  fine  crystals,  near  Greensboro,  N.  C.  Crys- 
tallized green  quartz,  in  talc,  at  Providence,  Delaware  Co.,  Penn.;  at  Ellenville,  K,  Y.,  with 
chlorite.  Chalcedony  and  agates-of  moderate  beauty,  in  the  same  trap  region;  more  abundantly 
about  Lake  Superior,  the  Mississippi,  and  the  streams  to  the  west;  at  Natural  Bridge,  Jefferson 
Co.,  N.  Y. ;  about  the  Willamette,  Columbia,  and  other  rivers  ii^  Oregon;  abundant  and  beautiful 
on  N.  W.  shore  of  Laki(;  Superior.  Belmont's  lead  mine,  St.  Lawrence  Co.,  N.  Y.,  has  aliotded 
ffood  chalcedony  and  chrysoprase,  associated  with  calcite.  Red  Jasper  is  found  on  Sugar  Loaf 
Mt..  Maine;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy;  yellow,  with  chalcedony,  at  Chester, 
K«Bs.;  red  and  yellow,  near  Murphy's,  Calaveras  Co.,  Cal.  Heliotrope  occinpies  veins  in  slate 
9t  Blooming  Grove,  Orange  Co.,  Ni  Y. 

•  Smoky  quartz  in  large  ciystals;  some  over  lOQ  lbs.,  have  been. found  on  Paradise  l?.. 
HoTB  Scotia. 

Agatizedand  lasperized  wood  of  great  beauty  and  variety  <)f  color  is  obtained  from  the 
petrified  forest  called  Chalcedony  Park,  near  Carrizo,  Apache  Co..  .Arizona;  also  from  the 
Yellowstone  Park;  near  Florissant  and  elsewhere  in  Colorado;  Amethyst  Mt.,  Utah;  Napa  Co., 
Gall'omia.  Moss  agates  from  Humboldt  Co.,  Nevada,  and  many  other  points.  On  the  occur- 
rence of  the  ornamental  varieties  of  qtiartz.  see  Kunz,  Gems  and  Precious  Stones  of  N.  America, 
1890. 

The  word  auartz  is  of  German  provincial  origin.  Agate  id  from  the  name  of  the  river 
Achates,  in  Sicily,  whence  specimens  were  brought,  as  stated  by  Theophrastus. 

Alt. — ^Pseudomorpha  of  pyrite,  cassiterite,  magnetite,  hematite,  voltzite,  after  quartz,  have 
been  described.  Quartz  pseudomorphs  after  fluorite,  barite,  and  other  species  are  not 
aocommon. 

ArtiL— Repeatedly  produced,  both  in  well-formed  crystals  and  in  chalcedonic'  Varieties; 
Ihos  (S4narmont)  from  gelatinous  silica  in  a  closed  .tube  with  .excess  of  water  at  a  high 
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temperature;  ft1«o  (Danbrfe)  by  the  prolonged  action  of  water  vapor  upon  glass  under  presiure; 
UMQ  (Hauteteullle)  by  fualDg  a  mixture  of  alkaline  pbosphatea  and  fluorides  with  silica  and 
UumiDB,  oTtboclaae  was  obtained  at  tbe  same  time.  By  the  fusion  of  rillca  and  lithium  chlorid* 
at  a  low  red  beat  quartz  crvitaU  were  obtained  (Hautefeullle  and  Margoltet);  at  a  brlgbt  red, 
OTitals  of  trldymtie.  C(.  Sbuqu6-Levy,  Synth.  Mtn.,  81, 1882;  Bourgeois,  Heprod.  Hin.,  la.  ISSi 

R«£_>  Preisscbrlft,  p.  61,  182&:  cf.  Ek.  Uln.  RusaL,  S,  120,  1878;  Dbr  obUtn«a 
M  =  48°  18'  4"  8,  Pogg.,  103,  107. 1808. 

On  tbe  crystalllzatloD  of  quartz  see:  Rose,  Abb.  Ak.  Berlin,  317-874, 1844,  a  monograph  •( 


Phys.,  46, 129,  1856:  also  later  Hln.,  1.  7,  1862.  gella,  Ac.  Sc.  Torino,  17,  1868  (Hln.  Sarda). 
E.  Weiss.  Abb.  (Sea.  Halle,  51,  61,  1860.  Also  papers  by  Websky,  Pogg.,  99.  SH,  1856; 
Za.  G.  Qes.,  11,  848,  1866;  Jb.  Hln.,  1871,  1874  Hbg.  U(n.  Not.,  1.  II,  3,  8,  etc.  Ratb,  Za. 
0:Oes..  32.610,1870;  Zs.  Kr.,  6.  1,400,  IB81,  10,166,476,1886,  Cassel  Festacbrifl,1886.et  at. 
BcbarfC,  Abh.  Senck.  Nat  Qes.,  1874.     Artlul,  Vai  H^enco,  Mem.  Ace.  Line,  5.  April,  1888. 

■Cf.  Rose,  B.  WelBB.  Dz..  and  later  Gdt..  Index.  3,' 1.  1888.  *  On  <m>w,,laWs  (1)  and  (S), 
Klao  fourlings.  see  Orotb,  Zs.  Kr..  1, 397. 1877.  Twine  with  tncllned  axes  <£  tw.  p1.]itatb,  Pogg., 
I66,  67,  1876,  he  also  gives  earlier  literature.  A  variety  of  supposed  twins  wlih  Inclined  axes 
have  been  described  by  Jenuch,  Pogg.,  130,  607.  1867,  134,  640,  1368.  Cf .  also  •  6?mhx^.- 
Mid.,  Bull.  Soc.  Hin.,  13,  61.  1800.    ^condary  lamellar  structute  Judtl,  Hin.  Hag.,  S,  1, 1888. 

Oa  T^i^teiiMindiM^:  ForAbyVander  WlllIgeQ(ref.  p.  371),oiheTsRudberg,  Fogg..  14,45, 
1828:  also,  ultra-violet,  Sarasla.  C.  R  ,  86,  1230,  1878.  '  Bolatory  pmasr:  Boret  »JaA  Sanisin, 
0:  R.,  81.  610.  1876,  83,  816,'  1676,  84,  1363,  IB77.  Also  earlier.  Blot.  Mem.  Acad.,  20,  331. 
1810;  on  effect  of  temperature  to  Increase  tbe  rotalioo.  Lang,  Ber.  Ak.  Wlen,  11  (8),  1876; 
Joubert.  C.  R.,  87.  407,  1870.  '  Onpyro-elAsirfctiy,  etc.:  Hankel,  Abh.  SSubs.  Oes.,  12.  1881, 
et  al.i  Wled.  Ann..  10,  618,'  1880;  Kundt.  Ber.  Ak.  BerUo,  16.  1888;  Wied.  Ann.,  20,  503, 
1888;  Eolenko,  Zs.  Er..  9, 1, 1884;  Jacques  and  P.  Curie,  C  R.,  01,  204, 884, 1880;  Friedel  and 
J.  Curie,  Bull.  Soc.  Mln.,  fi.  383.  1883;  RSnlgen,  Ber  Oberhess.  Oes  ,  22,  1883. 

On  atatUcUy:  Volgt,  Jb.  Mln.,  Beil.-Bd  .  »,  90.  1887  '  Elasticity  of  fine  tbreads.  Boys, 
Phil.  Hag.,  30,  00.  1890.  DOatation  Flzeau,  later  Le  Chaielier,  Bull.  Boc.  Mln.,  13,  113, 
1800  *Hoys,  Nature,  Hay  19,  1889.  '•  Tegetmefer  &  Warburg.  Wled.,  32,  443,  1887. 
On> ntooMtwm:  Eoenig,  Wied.  Add..  31,  273.  1878.  "On  etoh\ng-figun»;  Leydolt,  Ber. 
(Ak.  Wten,  16.  60,  1856.  B«umb.,  Wled.  Ann.,  1,  167.  1877;  Pfd.,  Conn.  Acad.,  8.  168,  1880;' 
MoleagraaS,  Zs.  Kr.,  14. 178,  1888.  17,  187.  1880.  "  Iwiutioru.-  Hartley,  J.  Ch.  Soc,  29,  I87i 
1876;  Hawes.  Am.  J.  Be.,  21.  MS,  1881;  A.  W  Wright,  lb.,  21,  309,  ISSI. 

OoTTKBiTB  Harknat,  Hln.  Mag..  2,  88,  1878.  A  variety  of  qoartz,  having  a  "peculiar 
metallic  pearly  luster,"  and  forming  a  cofttfng  qn  ordinary  quartz  ciTStals,  from  Rouforett, 
Inland. 

311.  TBISTMITE.    O.  torn  JBaA,  Pogg.,  136,  487.  1868. 

Hexagonal  or  pseudo-hexagonal.  Axis  <J  =  1-65304;  0001  A  1011  =  62°  2X' 
Rath' 

F6iiBi<  i  e.(0001.  0),  m(lDiO, /),  a(1180,  f.8),  ((41^,  i^}.  i(83S0.  f-f),  0  (1018.1)'. 
p  (1(0.1, 1).    Also  9  (1016, 1),  and  r  <8(ffl4,  f)  aa  tw,  planes.   . 

Angles:  mi  =  10*  68i',  m<=  18*  64'.  mp  =  •87*  SO",  jip' =  68*  85",  <»  =  aS"  28', 
».  =  IT*  Jtft".  " 


=  17^  W,  er 


:  66°  4",  ep  =  63°  81'. 


OmtalB  uffually  nuDQte,  thin  tahalar  E  c     Twine _Tei7  common:  (1)  tw.  pi. 
I_  a.  q  (1016)  f.  2;  often  in  trillinga 

(f.  3),  both  contact-  and  penetra- 
tion-twins. The  twinning  angle 
cc  =  35"  18',  while  in  trillings  it 
is  70°  36',  approximating  closely 
to  the  regnlar  octahedron;  hence 
pseu  do -ISO  metric  forma  occnr 
among  the  compound  crystala. 
(2)  r  (3034),  often  combined  with 
twins  (1),  cc  =  69"  52',  also  near 
the  Ofi^hedml  angle.  Alsonnited 
with  poiysynthetio  twinning  iu 
fan-shaped  gronps  and  spberioaX 
rosettes. 

Cleavage:  prismatic,  not  dis- 
tinct; parting  \  c,  sometimes  ob- 
eerved.        Fractnre    .conoboidtl. 


Pigs.  1-%  I^cbnca,  Uezlco,  Ratb. 
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Briifle.    H.  =  7.     O.  =  2'28-2*33.     Luster  titreons,  on  c  pearly.    Colorless  fa 

white.     Transparent.    Optically  +•    Double  refraction  weak.     Mean  refractire 

index  =:  1*476  for  D,  Ml£    Often  exhibits  anomalous  refraction  phenomena. 

A  basal  section  often  exhibits  a  series  of  differently  orientated  doubly  refracting  and 
biaiial  bands,  whose  eilstence  has  been  explained*  by  the  assumption  of  a  complex  twinning' 
of  monoclinic  or  triclinic  individuals,  with  a  prismatic  planef  (60  )  as  twinning-plane.  Thes^ 
may  be  secondaiy,  howeyer»  since  at  a  moderately  sleyated  temperature  the  sections  become 
lM)&opic  and  uniaxial^ 

Oomp» — Pure  silica,  SiO^  like  quarts* 

Fyr.,  eto^— Like  quartz,  but  soluble  in  boiling  sodium  carbonate. 

OMir-Occurs  chiefly  in  acidic  volcanic  rociEs,'  trachyte,  andesyte,  Uparsrte,  less  often  ijt 
doloyte;  usually  in  cavities,  often  associated  with  sanidine,  also  hornblende,  augite,  hematite^ 
sometimes  in  opaL  First  observed  in  crevices  and  druses  in  an  augite-andesyte  uom  the  Cerro 
fian  Cristobal,  near  Pacbuca,  Mexico;  later  proved  to  be  rather  generally  distributed.  Thus  in 
titcbyte  of  the  Drachenfels  and  Perlenharat  of  the  Biebengebirge;  of  Euganean  Hills  in  N. 
Italy;  Puy  Capudn  (Mont-Dnre)  in  Central  France,  and  Alleret.  ilaute  Loire,  in  porphyryte  of 
WsIdbOckelheim;  in  augiteandesyte  of  Gerenczes  in  Transvlvania. 

In  the  ejected  masses  from  Vesuvius  cohsistinjr  chiefly  of  sanidine.  In  tbe  andesyte  of 
Krakatau  (Zs.  Kr.,  10^  174^  1885);  at  Lyttleton  Harbor,  near  Cbristchurch,  Kew  Zealand,  in: 
compound  crystals  approximating  to  isometric  forms  (cf.  above,  aD<i  Rath,  Ber.  nied.  Ges.^ 
Jalv  7,  1886).  With  quartz,  feldspar^  fayalite  in  lithophyses  of  Obsidian  cliff,  Tellowstone- 
XVu^.  In  the  andesyte  of  Mt.  Rainier,  Washington.  In  the  opal  of  Zimapan  and  elsewhere,  as- 
io  the  cacholong  of  Iceland  and  HUttenberg,  Carinthia. 

Named  from  rpidvuoi,  three-fold^  in  allusion  to  the  common  occurrence  in  trillings. 

Alt.— The  tridymite  of  the  Euganean  Hills  (pseudotrid^rmite,  Mid.)  has  the  common  fomk 
of  the  species,  but,  as  shown  by  Mallard;  its  speciflc  gravity  is  very  near  that  of  quartz,  witk 
Which  it  also  agrees  in  optical  characten;  it  is  then  to  be  regarded  as  a  paramorph.  Bull.  8oc^ 
Min.,  13,  162,  1890. 

ArtiL— First  formed  by  Rose  by  dissolving  a  silicate  in  a  salt  of  phosphorus  bead,  the^ 
skeleton  of  silica,  oonsLstlng  of  tridymite;  later  also  by  Hautefeuille.  Again  by  Friedel  and  Sorasia 
bv  heating  eelatinous  silica  at  a  red  neat  with  an  alkaline  solution  in  a  closed  tube.  Cf.  p.  102; 
also  Fouque-L6vy,  Synth  Min..  65, 1882;  Bourgeois,  Reprod.  Min.,  81, 1884.  As  a  recent  for- 
mation at  Plombi^res  (Daubree).  Observed  in  the  vitrified  walls  of  the  muffles  of  a  zinc  furnace 
with  gahoite  and  willemite. 

Rat— >  Pogg.,  162, 1.  1874.  *  Mallard  oh  pseudo-tridymite  (see  above),  Bull.  Soc.  Min.,  13, 
les,  1890.  *  Schuster,  Min.  Mitth.,  1,  71, 1878;  Lsx.,  Zs.  Kr.,  2. 258, 1878.  ^  Merian,  Jb.  Min., 
1, 103, 1884. 

Abmanitb  Mcukelyne,  Phil.  Trans.,  161,  p  861.  1871.  Bath,  Pogg.,  Erg  Bd.,  6,882, 1878. 
Winkler,  Nov.  Act.  Leopr>ld,  Car.  Akad.,  40,  889,  1878. 

A  form  of  silica  found  in  the  meteoric  iron  of  Breitenbach.  in  very  minute  grains,  generally 
much  rounded  and  stained  with  iron  on  the  surface.  It  is  mixed  with  bronzite  (after  the  re- 
moval of  the  iron,  troilite,  and  chroniite),  and  constitutes  about  one-third  of  the  mixed  siliceous 
minerals.  Also  (in  irregular  panicles)  in  the  Rittersgrtln  iron  making  up  about  one-fourth  of 
the  non-metallic  portion,  with  troilite  and  bronzite,  which  together  form  *about  one-half  of 
the  whole. 

Described  as orthorhombic,  with d  :bih  =  1*7487  ;  1 :  8-8120.  Observed  forms:  100,  001^ 
110,  018,  012,  028,  Oil,  048,  116.  112,. 228.  Angles  (calc,  Mask.):  110  A  110  =  69°  40',  001  aOU 
=  9r  14',  001  A  118  =  62°  21'  (mm!  =  60\  ep  =  62°  21'  tridymite). 

Cleavage:  c  good,  with  vitreous  luster;  m  difficult.    Very  brittle     H.  =  6*6.    G.  =  2*245, 
Breitenbach.    Luster  generally  resinous,  resembling  opal.    Colorless.    Transparent.    Optically 
biaxial,  negative  Ax.  pi.  J  a.   Bxj.^.   2£  =  107M07i\   Dispersion  p>e.   Composition,  nearly 
pore  siliciL    Analyses:    l,  2,  Maskelyne,  1  on  0  8114  gr.,  2  oh  0*2658  gr.    8,  Winkler,  L  c^ 
p.  858. 

[SiO.        'Pe,0,  CaO         MgO 

1  Breitenbach  ^7*43  112  0*68  1*51  =  100*64 

3.  "  99*21  0*79  etc  =  100 

8.  RitteESgrOn  97*84  165  fr.  —  ign.  1*01  £=  100*50 

It  has  been  jn-etty  conclusively  proved  that  asmanite  is  identical  with  tridymite.  as  suggested 
hf  Lasaulx  (Zs.  Kr.,  2,  274, 1878),  Weisbach  (cf.  Winkler,  1.  c),  and  Tschermak,  Ber.  Ak. 
wien,  88  (1),  848,  1888.  Groth  regards  tridymite  as  orthorhombic  and  isomorphous  with 
hrookite  (Ti0«). 

Cbistobalitb  G.  torn  Bath,  Jb.  Min.,  1, 196, 1887.    Christobalite 

In  regular  octahedrons  up  to  2  mm.,  in  part  spinel  twins.  Angle  oo'  r=  70*  21'  Mid.  The 
forms  sometimes  skeleton-like  with  depressed  faces.  No  cleavage.  H.  =  6-7.  O.  =r  2*27 
Rath:  2*84  Mid.  Luster  dull.  Color  white.  Translucent.  Shows  abnormal  double  refraction, 
hence  pseudo-isometric  Mid.  Mean  refractive  index  =  1*482.  a>  —  €  =  0*00058  Mid.  Heated 
lb  175*  C.  the  double  refraction  disappears  suddenly,  reappearing  on  cooling. 
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Cbmposition,  pute  dlica,  SiOs.  Analysis,  Rath,  on  008  ffram,  containlnflr  some  ganfll^ 
(FetOt.  etc.):  8iO,  91  0,  Fe,Os,Al,0.  6*2  ==  97*2. 

B.B.  infusible.  Occurs  with  tridymite  in  cavities  in  the  andesyte  of  the  Cerro  S.  Criatobal 
near  Pachuca,  Mexico. 

The  similarity  between  jthe  piseudo-isometric  twinned  forms  of  tridymite  and  the  octahen 
drons  of  oristobahte  was  pointed  out  by  Rath;  and  the  relation  between  the  two  forms  of  silica  is 
minutely  discussed  by  Mallard,  Bull.  Soc.  Min.,  13,  172.  1890. 

Granultne^  Granulina  A.  ScaeeM,  Rend.  Ace.  Napoli,.21,  176,  October  1882.  A  form  of 
silica,  probably  identical  with  tridymite,  occurring  as  a  white  pulverulent  incrustation  on 
Vesuyian  lava;  Very^  hydroscopic,  reniiQing  in  the  air  the  water  (17*4  p.  c.)  lost  on  ignition; 
O.  =  1*73,  after  ignition  2*20.  Readily  soluble  in  sodium  carbonate.  White  peiirly  hexagonal 
plates  of  tridymite  occur  with  it  which  consist  also  of  silica  and  water,  losing  12'5  p.  c.by 
ignition. 

Melakophlooite  a.  9.  LaMulx,  Jb.  Min.,  250,  627,  1876:  518,  1879.  Melanoflogite  G* 
Bpezia,  Mem.  Ace.  Line.  16.  800,  1888. 

In  minute  cubes  and  spherical  aggregates^  The  cubes  have  An  isotropic  cnist,  while  the  in« 
terior  has  aggregate  polarization  like  chalcedony.  H.  =  6*5-7.  G.  =3  2*04.  Luster  vitreous. 
Color  light  brown  or  colorless.  Transparent.  The  double  refraction  is  sometimes  aft^r  the 
Analogy  of  pseudo-isometric  species.  Mallard  (Bull.  Soc.  Min.,  13,  180. 1890)  shows  that  the 
crystals  are  made  up  of  the  fibrous  melanophlogite  turning  black  upon  ignition,  with  G.=  2'04, 
with  enclosed  particles  of  quartz  with  G.  c=  2'o5«  both  probably  present  by  alteration  from 
0Ome  earlier  mineral. 

A2ialy8e8.--1,  Lasaulx,  I.  c.    2,  Spezia,  1.  c.    8,  Pisani.  BuU.  Soc.  Min.,  11,  298, 1888. 

C  Fe,0, 

—  0-70  SrO  2-80  =  «9-8S 
1*88  0  25=99  06 

—  0  48  (AUOi)  =  98*87 

The  carbon  is  present  in  minute  yellow  grains  whose  composition  is  undetermined;  separated 
l>y  use  of  hydrotluoric  acid  and  heated  on.  platinum  foil  they  turn  black  and  disappear.  The 
mineral*  turns  black  superficially  when  heated  B,B.  (hence  name  from  ueXa^,  black,  au.d 
ipkiyca^ai^  to  he  burned^  in  consequence  of  the  presence  of  this  enclosed  carbon. 

Occurs  with  calcite  and  celestite  implanted  upon  an  incrustation  Of  opaline  silica  over  the 
sulphur  crystals  of  Gir^enti,  Sicily. 

This  anomalous  substance  can  hardly  he  regarded  as  other  than  of  pseud omorphous  origfai. 

SuLFUBicm  Ouyard,  Bull.  Soc.  Chim.,  22,  61.  1874.    Brenna,  Min.  Mitth.,  243, 1876. 

A  white  porous  silica,  having  a  sour  taste  and  impregnated  with  sulphur.  From  Greece. 
An  analysis  gave  Guyard:  SiO,  80*88.  SO.  6*80.  8  4*10,  H,0  6*10.  Al.Os  0  48,  Fe,Ot  0*57  (in 
orig.  8  57),  MgO  0*87,  CaO  1*25  =  100.    Cf.  melanophlogite; 

yEwrAnJ&Msch^  l^ogg,,  106,  820, 1878.  A  supposed  tricllnic  fornt  of  silica  from  the 
melaphyre  of  Saxony  and  the  ThOringer  Wald.    Cf .  5th  £d.,  p.  198.^ 

JSNzscHiTs  JDana.  Min.,  6th  Ed.,  p.  201.  A  name  proposed  for  certain  kinds  of  opal  silicai; 
idescribed  by  Jenzsch  (Pogg..  126.  497.  1865),  having  the  specific  gravity  of  quartz  hut  soluble! 
dn  a  hot  solution  of  caustic  potash.  The  kinds  here  referred  to  are  a  white  cacholong  from 
Bnttenberg  in  Carinthia,  G.^=  2*591;  from  Hutberg,  near  Weissig.  in  amygdaloid.  G.  =  2*683- 
S-647;  from  the  porphyry  of  Regensberg,  G.  =  2  620;  from  Brazil,  G.  =  2*596.  They  are 
generally  associated  with  chalcedony,  and  Jenzsch  regards  them  as  a  result  of  its  alteration. 

Passtitb  B,  Mdrehafuk,  Ann.  Ch.  Phys.,  1,  892,  1874.  An  impure  variety  of  aillcA 
occpirriog'in  t^Ute  earthy  masses  at  Contfemonlin?,  Cauz,  France. 

212.  OPAZii    Opalus,  Ftederos,  FUn.,  37,  21,  22.    Quartz  resinite  H.,  Tr.,  2, 1801. 

AmorphoniL  Mas&ive;  sometimes  small  renilorm,  stalactitic,  or  large  tuberose. 
JUso  earthy.. 

H^  «=r  5*5-B'6;  ^  6.  =  l*9-2'3;  when  pure  2-l-2'2.  Luster  vitreous,  frequently 
IBUbyitreous;  often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white^ 
yellow,  red»  brown,  green,  ^y,  blue,  generally  pale;  dark  colors  arise  from  foreign 
jadmixtures;  sometimes  a  nch  play  of  colors,  or  different  colors  by  refracted  and 
jreflected  light.  Streak  white.  Transparentto  nearly  opaque.  Befractive  indices,  Dx. 

Dy  ?« 1  *4874k  1*4606  hyalite  1  *460  fire-opal-  1  *442,  1  '446  precious  opal 

Dy  8s  1*406  white  hydrophane  1*446  same,  with  absorbed  water 

.Often  shows  double  teftactton  simflar  to  that  observed  in  colloidal  substances  due  to  tenrfon. 
fftotauunnflllary  form,  hyalite^  often  yields  the  uniaxial  interference  cross  of  a  negntivo  subs^noe 
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In  pnr&llel  pdaiized  Hffht;  this  fs'teTefred  to  tension  by  Scbultze,  Ber.  nied.  Oes.,  89, 1861 
The  cause  of  the  play  ox  color  in  the  precious  opal  was  investigated  by  Brewster  (Ed.  Phil.  X^ 
38,  386,  1845),  who  ascribed  it  to  the  presence  of  microscopic  cavities.  Behrends.  however, 
has  given  a  monograph  on  the  subject,  Ber.  Ak.  Wien,  64  (1),  1871,  and  has  shown  that  this 
explanation  is  incorrect ;  he  refers  the  colors  to  thin  curved  lamella  of  opal  whose  refractive 
power  may  differ  by  0*1  f rogi  that  of  the  mass.  These  are  conceived  to  have  been  originally 
lormcd'  in  parallel  position,  but  have  been  changed,  bent,  and  finally  cracked  and  broken  in 
the  solidification  of  the  ground  mass. 

Comp. — Silica,  like  quartz^  with  a  varying  amount  of  water,  SiO,.nH,0.  The 
water  is  sometimes  Regarded  as  non-essential. 

The  opal  condition  is  one  of  lower  degrees  of  hardness  and  specific  gravity,  and,  as  generally 
believed,  of ^incapabiMty  of  crystallization.  The  water jpresent  varies  from  2  to  18  p.  c  or  more» 
but  mostly  from  8  to  9  p.  c.  A  hyalite  gave  8  p.  c,  HsO;  milk-opal  4*8  p  c. ,  fire-opal  6-^  p.  c; 
prtcious  opal  from  Hungary  gave  10  p.  c;  geyserite  ^18  p.  c.  Small  quantities  offerric  oxide,» 
alumina,  hme,  magnesia,  and  alkalies  are  usually  present  as  impurities.  Quartz  Is  often  mixed 
with  the  opal.    For  analyses,  see  5th  Ed.,  p.  198,  also  Rg..  Min.  Ch.,  pp.  164-168, 1875. 

Var.— 1.  PrecUAU  6!pal.--£xhibit8  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents 
various  jefulgent  tints  in  succession,  refiecting  now  one  hue  and  now  another.  Beldom  larger 
than  a  hioeUnut;  a  mass  in  the  Vienna  museum  has  the  size  of  a  man's  fist  and  weighs  17  oz.» 
but  has  numerous  fissures,  and  is  not  wholly  free  from  the  matrix.  EdrU^in  optu  is  a  kind 
presenting  s  variegated  play  of  colors  in  a  reddish  ground,  resembling  the  fire-opal. 

3.  Futt-opal,  Feueropal.  fr.  Mexico,  Humboldt,  Kar$ien,  Klapr.  Beitr ,  4,  156,  1807.— 
Hyacinth-red  to  honey-yellow  colors,  with  fire-like  reflections,  somewhat  irised  on  turning. 

8w  Qircuol, — Bluish  white,  translucexit.  with  reddish  reflections  in  a  bright  light. 

4.  Conwion  Opal,-— In  part  translucent;  (a)  milk-^fpal,  milk-white  to  greemsh.  yellowish, 
bluish;  (b)  Beiin-opal  (Wachsopal,  Pechopal.  Oerm.),  Wax-,  honey-  to  oclier-yellow,  with  a 
resinous  luster;  (e)  dull  olive-green  and  mountain-green;  (d)  brick-red.  Includes  JBemiopal^ 
Halbopal  Wem.;  als 

(fi)  I^fdraphane,  which  is  translucent,  whitish,  or  light-colored,  adheres  to  the  tongue,  and 
becomes  more  translucent  or  transparent  in  water  (to  which  the  name,  from  vSojp,  water,  and 
0aiy€<rBai,  1o  make. clear,  alludes),  a  common  quality  of  opal.  Pyrophane  is  a  name  (from 
iivp,fire)  given  to*a  kind  which  by  the  absorption  of  melted  wax  is  made  translucent  wheahot, 
but  becomes  opaque  again  x>n  cooling.    The  name  has  also  been  used  for  fire-opal. 

(/>  Forcherite  Aichhom  [Wien.  Ztg.  Abendbl..  Jul.  11.  1860];  an  orauge-yellow  opal, 
colored  by  orpiment;  G.  =  217  Maly  (J..pr.  Ch.,66,  501.  1862).  It  is  from  Knittenfeld,  ia 
Upper  Styria. 

BlaetmarUe  A.  0.  Peale  (Hayden's,  6  Ann.  Rep.,  U  8.  G  B.,  169, 1878)  is  a  yellow  variety 
of  opal  from  Mt.  Blackmore,  Montana.  Analysis  gave:  SiOa  85*20.  HaO  at  110**  7*40,  ign.  2*4€L 
FetO,  2  68.  CaO  1  48  MgO  0  37,  Na,0  tr.  =  99-58;  G.  =  2172. 

5.  GaeAolang,  Kascholong  Oerm.  Perl-mutter-opal  Karst,,  Tab.,  1808.— Opaque,  bluish 
white,  porcelain-white,  pale  yellowish  or  reddish;  often  adheres  to  the  tongue,  and  contains  a 
little  alumina.    The  word  is  of  Tatar  origin. 

6.  Opai-tigiUe. — Agate-like  in  structure,  but  consisting  of  opai  of  different  shades  of  color. 

7.  MenUUe.  Pechstein  de  Menil  Montant  Delarbre  db  Quinguet.  J  de  Phys ,  31,  219,  1787; 
Henilite  de  Saueeure,  Delameth.  T.  T.,  2,  169,  1797.  Leberopal  JKar«<.,Tab.,  24, 1800.— In  con- 
cretionary forms,  tuberose,  reniforra,  etc.,  opaque,  dull  grayish,  grayish  brown^  occurring  em- 
bedded in  a  shaly  ar^llaceous  deposit. 

8.  JaejHfpal.  Karst.  Tab.,  26,  1808;  Opa1-]asper,  Eisenopal,  Bsumti..  Handb.  428, 1818.— 
Opal  containing  some  yellow  iron  oxide  and  other  impurities,  and  having  the  color  of  yellow 
jssper,  with  the  luster  of  common  opal. 

9.  Wood-opal,  Holz-opal  &0nn.— Wood  .petrified  by  opal;  sometimes  called  lithoxyle  when 
showing  a  woody  structure. 

10.  BudUU.  Mullerisches  Glas  r=  Muller's  Glass,  after  the  discoverer];  Hyalit  Worn,. 
Hoflm.  Min.,  2,  a,  134^  1813,  Karet.  Tab.,  22, 1800;  Gummistein  Blumenb  ,  Nat.,  553;  Glasopal 
Bau9m,^  Handb..  424,  1818.  Jalite  /to;.— Clear  as  glass  and  colorless,  constituting  globular 
concretions,  and  also  crusts  with  a  globular,  reniform,  botryoidal.  or  stalactitic  surface;  also 
passing  into  translucent,  and  whitisli.  Less  readily  dissolved  in  caustic  alkalies  than  other 
varieties. 

11.  Fioriie,  SUieecus  ilinter,  Kieselsinter  Oerm,;  Sanii.  Yiaggio  al  Montomiata.  Pisa,  1799, 
CrelVs  Ann.,  2,  589, 1796:  Thomson,  J.  de  Phys..  39,  407.  1791  Breve  Notizia  di  un  Viaggiatore 
soUe Incrost.  Sil.  termali  dltalia.  etc.,  1795.  Crell's  Ann.,  1,  106,  1796,  Bibl.  Brittan,  185, 1796 
(?  name  fiorite  here  given);  lyaff ,  Crell's  Ann.,  2.  589,  1796;  Resinite  termogino  {lial.). 

Includes  translucent  to  opaque,  grayish,  whitish,  or  brownish  incrustations,  porous  to  firm 
In  texture:  sometimes  fibrous-like  or  filamentous,  and,  when  so,  pearly  in  luster  (then  called 
Putrl-eMer);  formed  from  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about 
fnmaroles,  and  deposited  from  the  siliceous  waters  of  hot  springs,  in  part  by  the  action  of  vege- 
tation.   It  graduates  at  times  into  hyalite. 

(0)  The  original  fiorite  (or  pearl-sinter),  as  described  bv  Thomson,  occurs  in  tufa  In  fher^ 
vldni^  of  Santa  Flora,  Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Kaples,  in  globular.. 
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botryoidal,  and  stfilactitic  coficretions,  pearly  In  luster.  Thomson  also  mentions  (1791)a  similar 
iiicrustation  as  formed  from  tbe  hot  watezs  of  the  Sasso  lagoons.  It  was  refened  by  Werner  to 
hyalite  in  1816. 

{h)  The  MichaeUU  (J.  W.. Webster,  Am.  J.  Sc.,^  8,  891, 1821)  is  simOar«  from  the  island  of 
8t.  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillaiy  or  HUd" 
form  in  structure,  pearly  in  luster,  with  Q.  =  1'866< 

(c)  Qeyurite.  Kieaeltuff  (fr.  Geysers)  Klapr ,  Beitr.,  2. 109, 1797;  GeysiritoDstoiiMt;!..  MIn., 
1812;  Dam.our,  Bull.  G.  Fr.,  157,  1848.  Constitutes  concretiouary  deposits  about  the  geysers  of 
the  Yellowstone  Park,  Iceland,  and  New  Zealand,  presenting  white  or  grayish,  porous,  stalactitic,. 
SQlamentous,  cauliflower-like  forms,  often  of  great  beauty;  also  .compact-massive,  and  scaly- 
massive';  H.  =  5;  rarely  transparent,  usually  opaque;  sometimes  fallhig  to  powder  on  drying  in 
Che  air.  PedUte  F.  M.  Endlich  (Hayden's  6  Ann.  Rep.,  U.  B.  G.  8.,  p.  158, 1878)  is  a  variety  of 
geyserlte  from  the  Tellowstone  region  containing  but  a  snuiU  amount  of  water ;  one  sample 
«ave  1*5  p.  c.  with  G.  =  2*49.  Kamed  after  A.  C.  Peale,  chemist  to  the  U.  S.  G.  B.  VyindiU  £. 
Ooldsmith  (ibid.,  12  Ann.  Rep.,  Ft.  n,  407,  1888)  is  a  form  of  silica,  deposited  hy  some  of  the 
hot  springs  of  the  Yellowstone  Park,  in  thin  sheets  or  sponge-like  forms  resembling  a  vegetable 
.growth.  Jt  becomes  soft  and  leather-like  when  dry.  Contains  when  first  collected  a  large,  but 
jprobably  not  definite,  quantity  of  water;  this  is  estunated  as  forming  80  p.  c.  of  the  whole. 

Analyses  of  ordinary  geyserite  from  the  Yellowstone  region  by  A.  C.  Peale  gave  9-18  4  p.  a 
HgO;  others  from  the  Steamboat  Springs,  Nevada,  by  R.  W.  Wdoaward.  gave  5'5  p.  c.  (U.  8.  G. 
S.,  40th  Par.y  2, 826»  1877).  For  description  of  thermal  springs,  etc.,  see  A.  C.  Peale,  Hayden's  12 
Ann.  Rep.,  U.  S.  G.  B.>  Pt.  n,  pp.  65, 448.  analyses  (and  by  £efFmann)on  p.  411,  also  (Iceland, 
New  Zealand,  quoted)  p.  418.  Leffmann's  analyses  are  also  ^ven  in  Ch.  News,  43,  124.  1881'. 
On  the  essential  part  pl^ed  by  vegetable  gi-owth  in  the  deposition  of  siliceous  sinter,  see  Weed, 
Am.  J.  Sc,  37, 851.,  1889,  with  analyses  by  Whitfield;  also  U.  B  G.  Surv. ,  9  Ann.  Rep ,  pp.  619-676. 

'\^. s'Flo<U-9tan6,  Quartz  necliqne,  S,^  Tr  ,  2,  1801;  Bchwimmstein  Oerm^-^ln  l^ht  concre- 
tionary, or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  fioat  on  water.  The  oonii^retions  sometimes  have  a  flint-Tik6' 
nucleus.' 

18.  TripoUU,  Tripel,  Terra  Tripolitana  lit.  Tripoli,  in  part),  WaU„  82,  1747.  Infusorial 
varth;  3ergmehl,  Kieselmehl,  Kieselguhr,  Oerm,  Farina  fossilis.  Randanite  £MMto<,  Ann. 
Ch.  Phys.,  24,  848,  1848.— Formed  from  the  siliceous  shells  of  Diatoms  (hence  called  ^aiomU^) 
And  other  microscopic  species,  as  first  made  known  by  Ehrenberg,  and  occurring  in  deposits, 
often  many  miles  in  area,  either  uncompacted...or  moderately  hard,  (a)  Infumnial  EoLrUi,  or 
Sarthy  Tripolite,  a  veiY  fine-grained  eimh  looking  often  like  an  earthy  chalkier  a  clay»  but  harsh 
to  the  feel,  and  scratching  glass  when  rubbed  on  it. 

{b)  Bandanniie  (Randanite  wr.  orthpg.^,  a  kaolin-like  variety  from  Ceyssat  (Ceyssatite  Chn- 
nard,  Lyon,  Feb.  15^  1875,  who  explains  that  the  hamlet  Randapne  has  been  confounded  with 
Ihe  larger  *town  Randan)  and  Randanne,  in  Dept.  Puy-de-D5me,  and  from  Algiers,  with  9  to 
10  p.  c  H«0.  A  deposit  at  Santa  Flora  in  Tuscany  was  made  known  t^  G.  Fabbroni  in  1794 
(Giorn.  Fis.-med.  di  D.  Brungnatelli;  p.  154;-Crell's  Ann.,  2,  199,  1794;  Bergmehl  v.  Santa 
Piora  Klaproth,  Beitr.,  6.  848).  It  consists  of  a  grayish  white,  loose,  mealy  earth;  Fabbroni 
states  that  he  made  bricks  of  it  which  would  float  like  those  which  Pliny  described  as  made  in 
*Bpain  from  a  sort  of  pumioe-Uke  earth  (36,  49),  and  supposes  the  material  the  same.  Ehrenbex^ 
lias  shown  ii  to  be  tfn  infusorial  earth. 

(e)  Tripoli  $UUe  (Polishing  slate,  Polirschicfer,  Tripelschiefer,  Saugkiesel,  Elebechiefer, 
Oerm).  a  slaty  or  thin  laminated  variety,  frsgile;  G/  =  1^909-2*08.  Often  much  impure  from 
mixture  with  clay,  magnesia,  iron  oxide,  etc.  (d)  AlumoealcUe  (fr.  Eibenstock,  BreUk ^  Char.. 
^7,  836.  1883)  is  a  milk-white  material,  having  a  hardness  of  only  1  to  li;  G.  =  2*174;  it  may  b^ 
H  variety  of  tripolite.  containing  a  little  lime  and  alumina. 

Fsrr^f  etc.— Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties, 
<^ntaining  irpn  oxide,  turn  red.  Soluble  in  hydrofluoric  acid  somewhat  more  readily  than 
quartz;  also  Soluble  in  caustic  alkalies,  but  more  readily  in  some  varieties  than  in  others. 

ObB.— Occurs  filling  cavities  and  fissures  or  seamis  In  igneous  rocks,  as  trachyte  (Opalmutfer 
Chrm  )  porphyry,  also  in  some  metallic  veins.  Also  embedded,  like  fiint,  in  limestone,  and 
aometimes,  lilro  other  quartz  concretions,  in  argillaceous  beds;  filso  formed  from  the  siliceous 
waters  of  some  liot  springs;  also  resulting  from  the  mere  accumulation,  or  accumulation  and 
{partial 'solution  and  solidification,  of  the  siliceous  diells  of  infusoria, -of  sponge  spicules,  etc., — 
which  consist  essentiallvof  opal-silica.  The  last  mentioned  is  the  probable  source  of  the  opal 
of  limestones  and  aigillaceous  beds  (as  it  Is  of  flint  in  the  same  rocks),  and  of  part  of  that  ia 
igneous  rocks.  It  exists  in  most  chalcedony  and  flint  Common  opal  and  hyalite  are  producta 
of  the  decomposition  pf  a  Roman  cement  at  the  hot  springs  of  PlombiSres  in  France. 

Pfeeious  opal  occurs  in  porphyry  at  Czerwenltza,  near  flashau  In  Hungary;  at  Frankfort:  a| 
Graciasa  Dios  in  Honduras;  Esperanza,  Queretaro  in  Mexico,  with  fire-opal,  milk-opal,  and  other 
kmds:  a  beautiful  blue  opal,  with  delicate  play  of  colors,  on  Bulla  Creek,  Queensland  (Phil. 
8oc.  Glasgow,  13,  427, 1882);  Abercrombie  R,  New  South  Wales.  Fire^^  occurs  at  Zimapan 
In  Mexico;  the  FftrOer;  near  San  Antonio.  Honduras.  Common  opal  is  abundant  at  Telkeb&nym 
in  Hungary;  near  Pernstein.  Luckau,  and  Smrezet  in  Moravia;  in  Bohemia;- at  EosemHlz  In 
Silesia;  Hubertsburg  in  Saxony:  Stenzel berg  and  (^uegstein  in  Siebengebirge;  Steinheim  near 
Hanau:  in  Iceland;  the  Giant's  Causeway,  and  the  Hebrides;  also  within  i  m.  and  to  tbe 
8.W.  of  the  watering-place  at  Vourla,  the  harbor  of  Smyrna,  with  yellow  Jasper  and  hcNt^ 
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stone*  embedded  in-a  low  ridee  of  yeDowUh  compact  limestone;  of  a  wax-yellow  aod  erayish 

S9en  color,  occasionally  white,  at  the  Giant's  Causeway.  I^f€M&  occurs  in  amygdaloid  at 
hemnitz,  Hungary;  in  clinkstone  at  Waltsch,  Bohemia.  IFbod-ofxri  forms  large  trees  in  the 
pomice  conglomerates  of  Saibap  near  Keusohl;  KremnitiL  Hungaiy;  near  fiobart  Town* 
Tumania;  and  in  many  other  regions  of  igneous  rocka. 

In.  U  S.,  hyoUU  occurs  sparingly  in  N.  York,  at  the  Phillips  ore  bed,  Putnam  Co.,  in 
thin  coatings  on  granite;  in  connection  with  the  trap  rock  of  New  Jersey  and  Connecticut; 
rarely  in  Ny  0  .  Cabarrus  Co.,  with  the  auriferous  quartz;  in  Georgia,  in  Burke  and  ScriTen  Cos., 
lining  cavities  in  a  siliceous  shell-rock;  in  Washington  Co.«  good  nre-opal;  at  the  Suanna  spring, 
Florida,  small  quantities  of  siliceous  sinter.  A  remarkable  specimen  of  hydrophane  from 
Colorado  aheorbed  half  its  own  yolume  of  water  and  became  perfectly  transparent  (ICunz,  Am. 
J.  8c..  34,  479.  1887,  Church,  Min.  Mag.,  8, 181,  1889).  A  water- worn  specUnen  of  fire-opal 
has  been  found  on  the  John  Davis  river,  in  CVook  Co.,  Oregon. 

Common  opal  is  found  at  Cornwall,  Lebanon  Co.,  Penn  ;  at  Aquas  Calientes,  Idaho  Springs* 
Col.;  a  while  variety  at  Mokelumne  Hill.  Calaveras  Co  ,  Cal.,  and  on  the  Mt  Diablo  range. 
Oeyserite  occurs  in  great  abundance  and  variety  in  the  Tellowstone  region  (cf  above);  also 
silfoeous  sinter  at  Steamboat  Springs,  Nevada.  Other  localities  are  given  by  Kunz,  Gems  and 
Ptecious  Stones  of  N.  A  .  1890. 

Arti£— Formed  by  the  gradual  drying  of  a  siliceous  Jelly.  See  Fouqu6-Ii6vy,  Synth.  Min., 
92, 1882;  Btd.,  Bull.  Soc.  Min.,  3. 57, 1880. 

LussATiTB  Mallard.  Bull.  Soc.  Min.,  13.  68, 1890.  A  form  of  silica,  similar  in  structure  to 
chalcedony  but  bavins  a  low  specific  gravity,  G  =  2'04,  near  that  of  opal;  refractive  index 
(for  D)  1  *446  like  opal,  out  crysti&'linc  and  optically  potUiw.  It  consisU  of  pure  silica,  probably 
anhydrous,  and  is  associated  with  true  amorphous  opal-silica.  Observed  in  the  well-knowo 
hhie  *'  chalcedony  "  of  Treaztyan,  Hungary;  also  forming  an  envelope  with  fibrous  structure 
o?er  clear  quartz  crystals  in  the  bitumen  of  Lussat,  near  Tont-du-Chateau,  Puy-de-DOme.  also 
irom  Cornwall;  the  FftrOer.    Cf  also  observations  on  chalcedony,  p.  188. 

Colloid  silica,  probably  directly  derived  from  the  remains  of  siliceous  sponges,  occurs  in 
beds  in  the  Lower  Chalk  of  Berkshire  and  Wilton,  England,  similar  to  the  malmstone^  of  the 
Greensand     Jukes-Browne,  Q  J  G.  Soc ,  46.  408. 18S9;  Hinde,  Phil.  Trans.,  pt.  2,  408, 188ft. 

Tabasheeh.  Tabaschir  Germ.  Amorphous.  opAl-like  silica  deposited  within  the  Joints  of 
the  bamboo.  Color  milk-white  G.  =  0*54  and  when  calcined  less  than  0*67  Refractive  index, 
n^  =  1 119  Dx.  It  absorbs  water  and  becomes  translucent  like  hydrophane;  in  certain  oils  it 
becomes  as  transparent  as  glass  with  a  remarkable  increase  in  refractive  power.  See  Hintze,  Zs. 
Kr.,  13.  893, 1887;  Blasius.  ib..  14.  258. 1888;  also  Judd,  Nature,  36,  4&.  1887. 


XL  Oxides  of  the  Semi-XCetals ;  alio  XColybdennmi  Tungiteiu 

1».  Araenolite  Group.    B^O,.    bometria 

218.  Arsenolite  Ab,0, 

Sll  Senarmontite  8b,0, 

fki Valentinlte  Oronp.    B,0,. 

SS15.  CUiiaetita  A8,0,  Monoclinio       0-4040 : 1 :  0*3445  84''  8f 

i:h :  d 
Sie.  Valentinita  8b,0,  Orthorhombio  0-3910  : 1 ':  0*3364 

The  abore  species  are  near  one  another  in  form  although  belonging  to  diffep^ 
^1  systems. 


217  Bismite  (artif.  cryst)     Bi.O.  Orthorhombio  0'8166  : 1  : 1-0649 
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8«  Tellurite  Grovp.    BOg.    Orihorhombic 

218.  Tellnrita  TeO,  0*4566  : 1  :  0*4693 

SelenoUte  SeO,? 

4.  Molybdlte  Group.    BO,, 

819.  Molybdite  MoO,  Orthorhombic  0-3874 : 1 : 0-4747 

820.  Tongitite  WO,  "  0-7002 : 1  : 0-3991 


821.  Cervantite  Sb,0,.Sb,0, 

822.  Stibioonite  H^b.O,? 


I.  Arsenollte  Group.    B,0,.    Isometria 

213«  ik&8[BNOZinB.  Anenicum  natlvum  farinaoeum,  A.  d.  crystallinum,  WaU,,  2^ 
1747.  A.  calciforme  Oromt.,  207, 1758.  A.  cubicum.  etc.,  Linn..  1768.  White  anenic  BOt. 
1771.  Kattlrlicher  AiBenikkalk.  Anenikblathe  Kar$U  Tab..  79.  1800.  Arsenic  ozid6  Si 
Anenit  Baid,,  Handb.,  487, 1846.  Anenolite  Dana,  Min..  139,  1854.  White  anenic,  Anenioua 
acid,  Anenlous  oxide.  Anenige  8fture  Oerm,  Araenikblomma  8w&d.  Acide  anenieux,  Araoiie 
blanc  natif  Fr.    Anenico  bianco  Ital.    Areenico  bianco,  Acido  anenioeo  Span. 

Isometric.  In  octahedrons.  Usnally  in  minute  capillary  crystals,  in  stellar 
aggregates,  or  as  cmsts.    Also  botryoidal,  stalactitic;  earthy. 

H.  =  1-6.  G.  =  3-70-3-72.  Luster  vitreous  or  silky.  Color  white,  occasion* 
ally  with  a  yellowish  or  reddish  tinge.  Streak  white,  pale  yellowish.  Transparent 
to  opaque.  Taste  astrin^nt,  sweetish.  Befractive  indices:  fir  =  1*748  JA, 
fij  =  1*755  Na  at  17°  G.^  Dx.*    Sometimes  shows  anomalous  double  refraction'. 

Comp. — Arsenic  trioxide,  As,0,  =  Oxygen  24-2,  arsenic  75*8  =  100. 

IPjT^  eta— Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.B.  bn 
charcoal  volatilizes  in  white  fumes,  giving  a  white  coating  and  an  alliaceous  odor.  Blightly 
soluble  in  hot  water. 

Obg.— Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  aa  m 
result  of  the  decomposition  of  arsenical -ores.  Occurs  at  Andrea^rg  in  the  Harz;  at  Wheal 
8parnou  in  Cornwall;  Joachimsthal  In  Bohemia:  Kapnlk  in  Hungary;  the  old  mines  of  Bieber 
in  Hanau;  the  Ophlr  mine.  Nevada;  the  Armagosa  mine,  Oreat  &8in,  California. 

Alt^Native  arsenic  is  often  covered  by  a  blackish  crust  or  powder,  which  has  been  ooi|« 
sidered  a  suboxide;  but  according  to  Bucko w,  it  is  a  mixture  of  metallic  arsenic  and  arseitic 
trioxide. 

Ret—*  8ee  references  under  senarmontiter 

214.  8BNARMONTITB.  Antimoine  oxyd£  octa6drique  ff.  de  Senarmont,  Ann.  Ob. 
Phys.,  31,  504,  1851.    Benarmontite  Dana.  Am.  J.  8c.,  12,  909,  1851. 

Isometric;  in  octahedrons.     Also  granular  massive;  in  crusts. 

Cleavage:  octahedral,  in  traces.  H.  =  2-2*5.  O.  =  5*22-5*30.  Luster 
resinous,  inclining  to  subadamantine.  Transparent  to  translucent.  Odorless  or 
ffrayish.  Streak  white.  Refractive  indices:  n^  =  2*073,  n,  =  2*087  Dx.*  Anom»« 
fons  double  refraction  etron^lv  marked,  resembling  boracite'. 

<Jomp_Antimony  trioxide,  Sb,0,  =  Oxygen  16-7,  antimony  83-3  =  100. 

Pyr.,  etc— In  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  charcoal  Jfuses  easily, 
and  gives  a  white  coating;  this  treated  in  R.F.  colors  the  outer  flame  greenish  blue.  Soluble  in 
hydrochloric  acid. 

Obs.— A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.  First  found  n& 
llie  district  of  Haraclas  in  Algeria;  occurs  also  at  Perneck  nearMalaczka  in  Hungary.  Endellioo 
In  Cornwall;  the  antimony  mine  of  8.  Ham,  Wolfe  Co.,  Quebec,  Canada.  The  octahedrona 
from  Algeria  are  sometimes  nearly  i  inch  in  diameter. 

Named  after  H.  de  Senarmont  (1808-1869),  who  first  described  the  suedes. 
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Hit— >  Cf.  Dx..  N.  R,  8,  .9;  1867;  Mid.,  Ann.  Mnes^  10.  108,  1876;  Groth,  Pogg.,  137. 
I;  Grosse-Bohle,  Zs.  Kr.,  6,  222,  1880;  Prendel,  Min.  Mitth.,  11,  7, 1889. 
Ah.— Crystals  from  South  Ham  have  been  noted  which  were  superficially  altered  to  stibnite; 
,  also  others  changed  throughout,  by  paramorphLun,  to  yalentinite  (Hintze), 


2.    Valentinite  Group.    B,0,. 

216.  OXtAUDXmTB.  Prismatic  Arsenious  Acid  F.  ClauM,  Proc.  Ch.  Soc,  1868,  Oh. 
Kews,  22,  128,  1868;  Claudetite  Dana,  Min.,  796.  186S.  Rhombareenite  Adam,  Tabl.  Min., 
41, 1869.    Arsenphyllite.    Acide  arseoieiTk  prisxnatique  Fr. 

Monoclinic.     Axes  d'Aid  =  0*4040  : 1 :  04445;  fi  =  86'^  3'  =  001  A  100 
Schmidt  *. 

100  A  110  =  21°  57',  001  A  101  =  38°  47',  001  A  Oil  =;  18°  58'. 


Forms': 

a  aoo,  U) 

h  (DID,  U) 


r  (120,  li? 


8  080.  i-h)*  ^ 

t  (1100,  ^10)' 


mm'"=   48*64' 
rr'      =  102''  154' 

mT      =  79'ir 

ad      =    47"  16' 


a'q^ 

rr 


% 


fi' 


=    5r60J' 
=    87'' 56^ 

=  *7r  2' 

=   69'   0* 


d  (101.  -  1-i) 
9  (101,  lr«) 

nio=z  45*' 25' 
ao  =  48^52' 
00'  =  28'*  24' 
bo  =*76'48' 


r  (Oil.  14)       0  (111,  -  1) 
/y  (021,24)       y  (111.  1) 

or  =  *87°  24' 
a'flr=    58''28J' 
gff'  =    80%19^ 


Crystals  in  thin  plates,  resembling  selenite;  tabular  J  b,  with  the  pyramids 
<^9^  prominent;  oftbn  penetration-twins,  with  a  as  twinning-plane. 

Cleavage:  i  perfect;  fibrous  £racture"|  wi.  Flexible  like  selenite.  H.  =  2*5. 
G.  =  3*85  Claud^t;  4*151.  Groth.  Luster  on  cleavage  surface  pearly,  otherwise 
vitreous.  Colorless  to  white.  Transparent  to  translucent.  Optically  +.  Ax.  pL 
I  i.    Bx  A  <5  =  +  6i^     ^H,  =  66°  14'  Li,  2Hy  =  65°  21'  Na.  Dispersion  p<  v. 

Comp. — Arsenic  trioxide,  like  arsenolite,  As,0,  =  Oxygen  24*2,  arsenic  75*8 

t=100. 

Fjr. — ^As  for  arsenolite. 

Obs. — Occurs  in  seams  in  an  ore  of  arsenical  pyrites,  at  the  San  Domingo  ,mines,  Portugal. 
Also  observed  as  the  reenltof  the  bumlDg  of  a  mine  at  Szomolnbk  (or  8chm511nitz)  in  Hungary* 
Baibo,  F51dt.  KOzl.,  18,  49, 1888,  Schmidt,  1.  c. 

A2t^— Crystals  consisting  of  octahedral  crystals  (paramorphs)  have  been  noted,  Ulrich. 

Bei— 1  Szomolnok.  Zs.  Kr..  14,  575,  1888.  Cf.  also  Dx.,  Bull.  Soc.  Min..  10,  803.  1887. 
Grotb  (Pogg..  137,  414, 1869),  who  made  the  crystals  orthorhombic.  observed  on  crystals  from, 
a  iVeiberg  furnace,. a  number  of  other  planes,  which  are  thus  referred  by  Schmidt  to  the 
monoclhiic  axes,  viz.:  (1-0-12)  =  001.  r  (11:^12)  =  Oil,  (810),  m  (250),  r  (150),  n  (171). 
a  (1-4812)  =  041,  fi  (1*3412)  =  021.    *  Schmidt.  1.  c. 

216.  VALBNTDimi.  Chaux  d'antimoine  native  (fr  Chalanches)  Mongess,  /.  de  Phys., 
23.  66,  1783;  (fr.  Pribram)  Bossier,  Crell's  Ann.,  1.  834,  1787.  Antimonium  spatosum  albtm 
Baequet,  ib.,  1.  528,  1788.  Weiss- Spiesglaserz  Wem.,  Bbffm.,  Bergm.  J..  885,  898.  1789. 
Weiss-Spiessglanzerz  JHoipr.,  Crell's  Ann.,  1.  9.  1789;  Beiir.,  3;  183.  1802.  Antimome  oxydfi 
fl:,  Tr..4,  1801.  White  Antimonial  Ore  Kirtoan,-!,  251.  1796.  Antimonbltlthe  «.  Leonh,, 
Handb.,  160.  1821.  £xit^le  Beud.,  Min.,  615.  1832.  Exitelite  Chapman,  Min  ,  89,  1843. 
Yalentinit  Raid.,  Handb.,  506,  1845.  White  antimony.  Antimonious  acid,  Antimony  trioxide. 
Antimonige  Sfture  Oerm.  Antimonblomma  Swed.  Acide  antimonieux  Fr^  Antimonio  bianco 
lial    Antimonio  bianco  pt.  Span, 

Orthorhombic.    Axes  df :  S  :  (J  =  0*3910  :  1  :  0-3364  La8pey^es^ 

100  A  110  =  21°  20^',  001  A  101  =  40°  42^',  001  A  Oil  =  18°  35^'. 

q  (021,  2-«)  $  (0'16-8.  ^i)  9  (510'8,  f-5) 

/  (078,  10  h  (071.  74)?  y  (481,  SS) 

r  (041,  44)  d  (0-27-4.  »f4)  u  (3-10-3,  ^-Jji) 

h  (092,  f-l)  t  (0161.  16-i) 


Forms*: 

a  (iOO.  i-i) 
b  (010,  ii) 
«(810.  i-i) 
H  (210.  ^2) 


cr  (540.  ^f ) 
f»(110. /) 
p  (160,  i-i) 
I  (508,  H) 
e  (101.  M) 


I  (Oil,  1-1) 
i  (054,  f  I) 
*  (048,  f «) 
Q  (082.  l-i) 
ff  (015-8.  J^O 


X  (1*2015.  f  20) 


.fri 


jTjr  -  =  14^61' 

Mu'"  =22*   7V 

mm"  =42Mr 

€€'  =  81*  25* 


ir 


m" 


=  87**  11' 

=  45'  sr 

qq^  =  67*  62' 
ff   =  76**  151' 


tY      =  106*  46' 
98'       =  12r  44' 

uu'"  =   so**  44' 


w 


Jit 


=  52"  44' 
W"  =  40"  89* 
M'    =48M6' 
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Commonly  prismatic  either  I  i  (m)  or  i  (i,  g,  q,  r,  or  s);  also  tabular  |  b;  often 
rounded  by  striations  |  m/m'  and  |  i/i\  Giystals  often  aggregated  in  fan-shaped 
or  ^llar.groupS;  in  bundles  and  druses  and  as  aggregations  of  thin  plates.  Also 
massive;  structure  lamellar,  columnar^  granular. 

Cleavage:  b  perfect;  also  m.  H.  =  2*5-3.  O.  =  5*566.  Lustor  adamantine, 
i  often  pearly;  shining.  Color  snow-white^  occasionally  peach-blossom  red,  and 
ash-gray  to  brownish.     Streak  white.    Translucent  to  subtransparent., 

Ax.  pi.  I  c  for  red  rays,  JL  c  for  blue,  for  yellow  nearly  uniaxial;  dispersion 
p  >  V  strong  (Braunsdorf);  also  in  other  crystals  (Pribram,  Algeria),  the  axes  for 
red  are  sensibly  united,  those  for  other  colors  lie  JL  c,  and  p  >  v.  Bx  always  J.  a; 
axial  angles  small.  Heated  to  75^  C.  the  axes  I  c  nhite  slightly,  those  JL  c  open 
Sightly,  Bx'* 


s. 


3. 


m 


m 


Braunsdorf,  Lasp* 


PHbraimld. 


ConstaDtine,  Id. 


Comp. — Antimony  trioxide,  Sb,0,  =  Oxygen  16-7,  antimony  89*3  =  100. 

P3rr.,  etc.— Same  as  for  senarmontite. 

Obs.— Occurs  with  other  antimonial  ores,  and  results  from  their  alteration.  Found  at  PH- 
bram  in  Bohemia,  in  veins  trayersing  metamorphic  rocks;  at  FelsObfinya  in  Hungary,  with 
9tibnite  and  arsenopyrite;  Malaczka  in  Hungary;  Brftunsdorf  near  Freiberg  in  Saxonv;  Allemont 
in  Dauphine;  Bempsa,  Province  of  Constantine,  Algiers.  Also  at  the  antimony  mine  of  South 
Ham,  Wolfe  Co.,  Quebec;  with  native  antimony  at  the  Prince  William  mine,  York  Co.,  N.  B. 

The  prismatie  form  of  SbsOt  is  obtained  from  solutions  at  a  temperature  above  100'  C. 

Named  after  Basil  Valentine,  an  alchemist  of  the  15th  century,  who  discovered  the  proper- 
lies  of  antimony. 

Alt — Observed  a?  a  paramorph  after  senarmontiie. 

Ret— >  Mean  of  results  for  Brftunsdorf  ciystals,  Zs.  Er.,  9, 163, 1884;  ef.  also  Gtothi  Pogg., 
137,  429,  1869;  Tab.  Ueb.«  84»  1874:  and  Brezina,  Ann.  Mus.  Wien.  1,  146,  '1886;  the  Tut 
suggests  t  as  Oil,  but  without  very  distinct  advanti^e.  *  See  Brs.  for  critical  summary  of  results 
of  earlier  authors,  also  Lasp.,  who  adds  many  new  planes.    *  N.  R.  SB,  1867,  also  Gioth,  1.  c. 

AntimonaphyUUe  of  Breithaupt,  of  unknown  locality,  occurring  in  thin  angular  alz-sided 
prisms,  is  probably  valentioite. 


ai7.  BI8M1TB.  Bismuth  trioxide,  Bismuth  Ocber  pi.  Wismnthozyd,  Wisinn(hocker« 
0«rm.    Bismuth  oxyd6  F^,    Bismutocra  lUU.    Bismite  Dana. 

Orthorhombic.    Axes  Hil^id^  0*8166  : 1  : 1-0649  Nordenskidld'* 

Perms  (artif.):<J  (001,  O);  'm  (lio;  /);  h  (084.  f«),  r  (Oil,  l-<),  •  (082.  #-lV  i  (081,  B-l). 
Angles:  mm"'  =  ^78*  88',.  rr*  =  98*  86!,  edg^  m/m*  a  r/m  =  n29'  Sr 

Habit  of  artif.  cryst  prismatic.  Natural  mineral  not  crystallized;  occurs 
massive  and  disseminated,  pulverulent,  earthy;  alsp  passing  into  foliated. 

Fracture  conchoidal  to  earthy.  O.  =  4*361  Busson.  Luster  adamantine  t6 
dull,  earthy.     Color  greenish  yellow,  strawryellow,  grayish  white. 

Comp.— Bismuth  trioxide,  Bi,0,  =  Oxygen  10  4,  bismnth  89*6  =  100.  Iron 
und  other  impurities  often  present. 

Pyr.  etc.— In  the  closed  tube  most  specimQiis  give  off  water  B.B.  on  cbarcoal  fiises,  'and 
fB  easilvYeduced  to  metallic  bismntb,  which  in  O.F  grves  a  yellow  coating  of  oxide.  Boiubta 
ia  nitric  acid. 

Oba»— Occurs  pulverulent  at  Scfaneeberg  in  Saxony,  at  Joacbimsthal  in  Bohemia; 
aativ^  goid  ai  Berezov  in  Siberia;  in  Corn wu if,  at  St.  Roacb.  and  near  Lostwithiel. 


TBLLUEJTB  OBQVP-TBLLUBITB.    MOLTBDITB  QBOUP--MOLTBDITB,  ^1 

Dr  Jackson'  reports  an  oxide  of  bismuth  not  carbonated,  as  occurrine  with  the  tetradymlte 
of  Virginia. 

8^  further,  Bibicutitb,  p.  W7,  which  includes  some  bismuth  ocher. 
Rai:— '  Ofy.  Ak.  Stockh.,  17.  447, 1860.  and  Fogg.,  114,  632.  1861. 

EABELmrrB  Hermann,  J.  pr.  Ch.,  76,  448.  1858.  Massive.  Btructure.  crystalline. 
Cleavage  in  one  direction  rather  distinct.  H.  =2.  O.  =  6*60.  Luster  strongly  metidlic 
within.    Color  lead-my.    Analysis,  Hermann:  0[6'21],    8  8*68,    Bi  91*26  =  100. 

From  the  Sayooinski  mine  in  the  Altai>  with  hessite.  The  mineral  is  not  homogeneous^ 
containing  along  with  the  metallic  substance  a  gray*  earthy  mass  of  bismutite.  By  treating  the 
powdered  mass  with  hydrochloric  acid,  a  metallic  powder  remains,  free  from  any  native  bismuth^ 
which  is  the  supposed  mineral  karelinlte.    Named  after  Mr.  Karelin,  the  discoverer. 

Vahadic  Ocher.  Vanadic  acid  Tuehemaeher,  Am.  J.  8c.  ,41,  288, 1861.  A  yellow  pulver^ 
nlent  substance,  encrusting  masses  of  native  copper,  along  with  quartx,  at  the  Clm  mine,  Lako 
Superior,  according  to  Teschemacher  The  color  before  the  blowpipe  changed  to  black;  also 
the  powder,  boiled  in  nitric  acid,  afforded  an  apple-green  solution,  from  which,  on  partial 
evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface,  which» 
u  tney  enlarged,  fell  to  the  bottom:  by  means  of  these  crystalline  masses  the  vanadates  of  silver 
snd  lead  were  made.  As  no  metal  was  found  in  the  lirat  solution,  the  yellow  mineral  waa 
inferred  to  be  probably  vanadic  oxide. 

TAiiTALfC  Ocher.  Tantalochra  A.  B,  Nord^nMUld,  Finl.  Min.,  27. 1856.  A  tantalic  ocher 
«f  brownish  color  occurring  on  crjrstals  of  tantalite  at  Pennikoja  in  Somero,  Finland. 


3.  Tellurite  Group.     BO,.    Orthorhombic. 

218.  TBLLURITB.    Tellurige  8fture  iVte,  Fogg.,  67,  478, 1842.    Tellurite  ^tM,  Min. 
420, 1849.    Tellurocker  Bg,,  Min.  Ch.,  175, 1875. 

Orthorhombic.    Axes  i  :  X  :  (5  =  0-45656  :  1  :  0*46927  Brezina'. 
100  A  110  =  24**  321';  001  A  101  =  45^  47f ,  001  A  Oil  =  25^*  %\\ 

Fonna's  h  (010,  t-i),  m  (nO,  /).  r  (120,  f-S).  <  (140.  *4),  p  (111,  1). 

Angles:  mm'*'  =  49*  5'.  rr^  =  95^  12',  m'  =  57**  18',  op'  =  85*  58',  pp'*  =  ♦96'  58'8'. 
pp"  =  M*  14'.  bp  ^  •71'  52-8  . 

In  slender  prismatic  crystals^  tabular  ||  b,  and  often  striated  vertically;  also 
grouped  in  fufts;  in  spherical  masses  with  radiated  structure. 

Cleavage:  J  perfect.  Flexible.  H.  =  2.  6.  =  5*90.  Luster  subadamantine. 
Color  white,  yellowish  white,  honey-  or  straw-yellow.  Transparent  to  translucent. 
Optically  -.    Ax.  pi.  J  «.    Bx  X  4.     2  H,  =  140**  8'  Na  (n  =  1-6567)  Knr. 

Comp.— Tellnrium  dioxide,  TeO,  =  Oxygen  20'4,  tellurium  79-6  =  100. 

Pyr.— In  the  open  tube  fuses,  when  strongly  heated,  to  browu  drops  and  sublimes. 

Obs.^With  native  tellurium  at  FaSzebaja  and  Zalathna.  Transylvania.  In  cavities  in  and 
as  an  incrustation  on  native  tellurium  at  the  Keystone,  Smuggler,  and  Joiin  Jay  mines;  Bould» 
Co.,  Colorado. 

a«e— 1  Fa^zebaja,  Ann.  Mus.  Wien.  1.  185.  1886;  cf.  Knr.  [Term.  FQz..  10,  81.  106, 1886l» 
Zs.  Kr.,  13,  68..    *  Brz..  1.  c. .  vicinal  planes  o  (8160).  n  (8*84  0),  n  (1*42*1)  also  appear. 

SBLSNOLrrB.  Selenious  oxide  (BeOt)  is  noted  by  Bertrand  as  probably  occurriag  with  some 
(Selenium  minerals  at  Cacheuta,  Argentine  Republic.    Bull.  Soc.  Min.,  6»  92»  1883. 


4.  Molybdite  Group. 

219.  MOLTBDITB.  Molybdena  or  Molybdic  Ocher.  Molybdic  Acid.  Molybdflnocker^ 
Xolybdftnoxyd,  Molybdftnsfture  Oerm.  Molybdine  Oreg  d  LeiUam,  Dana,  Min.,  144, 1864. 
^k  Mint,  848.  1858.    Molybdite  Breith.,  B.  H.  Ztg.,  17,  125.  1858. 

Orthorhombic.    Axes  i:h:i  =  0-3874  :  1 :  0-4747  NordenskidW. 

Formfl:  a  (100,  U),  b  (010,  i-i),    «  (601.  0);  m  (UO,  I),  M  (480,  i^),  t  (108,  fIX  <  (162.  i^« 

cm,  fi). 

Angles  mm"'  =  42'  16',  b/i  =  ♦78'  48'.  es  =  'SI*  80'. 

In  capillary  crystallizations,  tufted  and  i-adiatod;  also  subfibroua  zixassiye;  and 
•Bjan  earthy  powder  or  incrMStation. 


202  0XJDE8. 

Oleavage:  c  distinct;   also  a  and  b.    H.  =  1-2.    G.  7  4*49-4 '50  Weisbach 
Luster  of  crj^tals  silkj  to  adamantintii,  on  c  pearly;  earth j.    Color  slraw-yellow* 
yellowish  white.    Optically  +•    Ax.  pi.  I  a.    Bz  JL  c.    Axial  angles,  Dx.**: 

2Ho,r  =  117°  15'  2Ho.y  =  119*^  23'  2H^ti  =  127°  approx. 

Comp. — Molybdenum  trioxide,  MoO,  =  Oxygen  33-3,  molybdenum  66-7  =  100. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  and  coats  tbe  charcoal  with  minute  yellowish  crystals  of 
molybdic  oxide  near  the  assay,  becoming  white  near  the  outer  edge  of  the  coatin|2:.  This  coating 
treated  for  an  instant  in  R.F.  assumes  a  deep  blue  color,  which  changes  to  darlc  red  on  continued 
beating.  With  borax  gives  in  O.F.  a  yellow  bead  while  hot,  becoming  colorless  on  cooling;  in 
R.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  salt  of  phosphorus  gives  a 
yeUowlsh  bead  .in  O.F,,  becoming  green  when  treated  in  R.F.  and  allowed  to  cool. 

Obs.— Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localities 
of  that  species,  Adun-Ohalon  Mts.  in  Eastern  Siberia,  and  at  Pitkartuiti^.on  L.  Ladoga,  in  silky 
tufts  of  capillary  crystals. 

InN.  Hamp.^  at  Westmoreland,  earthy:  ih  Penn.,  at  Chester,  Delaware  Co.;.Qeorgia; 
Heard  Co.,  in  silky  fibrous  tufts;  in  the  gold  region,  a  few  miles  north  of  Nevada  City,  €$al.» 
In  iubflbrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  coior  (molybdaU  of  iron  of  D.  Ds 
Owen,  Proc.  Ac.  Philad.,  6, 108  but  shown  by  Grentb  to  be  this  species  mixed  with  limouite). 

Kei— » Artif.  /sryst.,  Ofv.  Ak.  Stockh.,  17,  800.  1860,  Pogg.,  1X2,  160.    »  N.  R..  26,  1867. 

iLSEMAiTNrrB  H  E^&r,  Jb.  Min.,  566, 1871.  Crypto-crystalline.  Color  blue*black  to  black, 
on  exposure  becoming  blue.  Soluble  in  winter,  giving  a  deep  blue  solution.  The  solution  oon- 
tainea  on  analysis  Chiefly  a  mol vbdate  of  molybdic  oxide,  and  yielded  on  evaporation  deep  blue 
crystals,  which  were  considerea  tb  be  identical  with  the  known  compound  MoOfl.4MoOs,  which 
is  also  supposed  to  be  tbe  composition  of  the  mineral.  A  product  of  the  decomposition  of 
metallic  molybdates,  and  occurs  embedded  in  barite  and  associated  with  wulfenite  at  BleibeT]g; 
in  Carinthia.    Named  aft^r  Mining  Commissioner  J.  C.  Xlsemann  (1727-1822). 

220.  THNQSTITB.    Tungstic  Ocher  B.  SUlitnan,  Am.  J.  8c.,  4, 53, 1822.  Wolframocker, 
Wolframsfture,  Scheelsfture  Oerm,    Wolframlne  LeUiom  d  Orog,  Dana,  Min.,  1854,  Brit.  Min* 
849,  1858. 

Orthorhombic.    Axes:  df :  X  :  (5  ==:  0-7002  :  1  :  03991  Nordenskiold' 

Forms :  a  (100,  i-i\  c  (001,  0);  m  (UO,  /),  n  (021,  2.Q.  Rather  uncertain  031,  041..  061,  06L 
Angles:  am  =r  *85%  en  =  ^"^  86'. 

Pulveralent  and  earthy.    Color  bright  yellow,  or  yellowish  green* 
Comp.— Tungsten  trioxide,  WO,  =  Oxygen  20*7,  tungsten  79*3  =:  100. 

Pyr.,  etc.— B.B.  on  charcoal  becomes  black  in  the  inner  flame,  but  infusible.  With  salt  of 
phosphorus  gives  in  O.F.  a  colorless  or  yellowish  bead,  which  treated  in  R.  F,  gives  a  blue 
glass  on  cooling.    Soluble  in  alkalies,  but  not  in  acids'. 

Obs.— Occua's  with  wolframite  In  Cumberland,  and  Cornwall,  England;  at  Lane*s  mine, 
Honroe,  Ct.,  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  them,  anci  has  resulted 
from  their  decomposition;  in  Cabarrus  Co.,  N.  C.r  at  §t,  Leonard,  near  Limoges,' rarely  iq  dia- 
tlpct  crystals  of  a  sulphur-yellow  color  on  wolframite  and  quartz. 

Re£— I  Artif.  cryst.,  Ofv.  Ak.  Stockh.,  17,  449,  1860,  and  Pogg.,  114,  628, 1861. 


Meticacitb  Camoi,  0.  R,  79,  089,  1874. 

AK^^drated  tungstic  oxide,  formed  from  the  alteration  of  scheelite.  Sometimea  yellow  or 
greenish  yellow,  with  the  structure'  and  cleavage  of  scheelite;  sometimes  when  the  alteration 
has  been  more  complete,  the  mineral  is  friable  between  the  fingers,  and  has  a  yellow  or  brown- 
iah  color.    Luster  resinous. 

Analvses:  1  and  %  on  friable  material,  color  yellow  to  brownish,  streak  sulphur-yellow, 
G.  =  3m    8,  firm,  with  lamellar  structure  and  yellowish  streak.    G.  =■  4*64. 


WO, 

Ta,0, 

Pe.O, 

Hn.Os 

CaO 

H,0 

gangue 

71-85 

100 

600 

0-75 

2-50 

12*93 

4-50  =    99-68 

74-36 

106 

6*10 

0-65 

4-65 

11-76 

1-85  =  100-8Q 

7612 

0-70 

6*25 

0-82 

700 

6-85 

2-65  =    98-79 

Deductlnff  the  calcium  tungstate  and  hydrated  iron  oxide,  regarded  as  impurities,  Camol 
deduces  the  formula  WOt.2HtO.  In  the  tube  gives  off  water.  On  charcoal  turns  black. 
With  salt  of  phosphorus,  gives  in  the  O.F.  a  yellow  bead,  nearly  colorless  on  cooling.  In 
B.F.  gives  «  bead  colored  violet  to  red  (iron  and  tungsten  together).  With  acids  givea  ttM 
reaction  of  tungsten  when  treated  in  the  usual  way^ 

Found  with  wolfnamite  and  ac^eelite  at  MeymaCi  Oorr&Ee,  France* 


CEBVANTITB^8TIBIC0NITE.  203 

QUI.  OBSLVAtrrrrB.  Spiegglanzokker  pt  Eant.,  Mus.  Lesk..  1,  684,  rl789.  Tab.,  64» 
98,  1800.  Antimony  Ocber  pt.  Antimonocker  pL  Oerfn.^  Gelbantimonerz  (from  Hungary) 
Breiih.^  Char.,  08..  1828,  224,  1883.  Acide  antimonieux  2>i</V.,  Min.,  2,  654.  1845.  AnU* 
monoiu  Acid,  Antimonoso-antimonic  Oxide.    CeWantite' Dana,  Mio.,  1854. 

drthorbombio.  In  acicular  crystallizations.  Also  massive;  as  a  crnst,  or  a 
powder. 

H.  =  4-5.  G.  =  4*084.  Luster  greasy  or  pearly,  also  bright  or  earth j.  Color 
isabella-vellow,  snlphur-yellow^or  nearly  wnite,  sometimes  reddish  white.  Streak 
yellowish  white  to  white. 

Comp.— Sb.O^  or  Sb,0,.Sb,0,  =  Oxygen  21-1,  antimony  78-9  =  100. 

PjT^  etc— B.B.  infusible  and  unaltered;  on  cliarooal  easily  reduced.  Soluble  in  hydro- 
thloric  acid 

Oba.— Occurs  at  yarious  mines  of  stibnite,  and  results  from  the  alteration  of  this  and 
other  antimonial  ores.  Found  at  Cervantes  in  Oallcia,  Spain;  Chazelles  in  Auvergne; 
Fels5b4nya,  Kremnitz,  and  elsewhere  in  Hungary;  Pereta  in  Tuscany-,^  near  St.  Minvers.  at 
Wheal  iJea,  at  Wheal  Kine,  and  at  EndelUon,  in  Cornwall;  in  Ayrshire,  Scotlaud,  at  Har^r 
Bill;  in  Borneo,  in  rhombic  prisms  half  an  inch  long,  terminatinfl^  in  two  planes;  and  also 
massive;  at  the  Carmen  miue  at  Zacualpan  in  Mexico:  at  South  Bam,  Wolfe  Co.,  Quebec; 
in  California,  Tulare  Co.,  at  Pass  of  San  Amedio,  with  stibnite;  with  oiher  autimouy  uiiu* 
erals  in  Sevier  Co.,  Ark. 

222.  STEBZOONITB.  Antimony  Ocher  pt.  (Syn.  xinder  Cervantite).  Stibiconise  .S^tMf., 
Tr.,  2,  616,  1882.  Stiblith  Blum  db  JMffi,  J.  pr.  Ch.,  40.  818.  1847.  Stibiconite  Brush. 
Am.  J.  Sc.,  34,  207,  1862. 

Massive,  compact.    Also  as  a  powder  and  in  cmsts. 

H.  =  4-5  "5.  G.  =  5*1-5 -28.  Luster  pearly  to  earthy.  Color  pale  yellow  to 
yellowish  .white^  reddish  white. 

Comp.— Probably  H,Sb,0,  or  Sb,0,.H,0  =  Oxygen  19*9,  antimony  74*5, 
irater  5*6  =  100.    Usually  more  or  less  impure. 

AttaL— 1.  Blum  &  DelfEs,  1.  c.  2.  Santos,  Chem.  News,  36,  167,  1877.  8,  Sharpies, 
A]D.J.  Sc..20,423, 1880. 

O  8b        As     HaO 

1  Ck>]dkronach  6.  =  5*28        19*54     75*88       tr,      4'68  =  100 

2.  Sevier  Co.,  Arkansas    G.  =  5*58        19*85    (76*151     —      808  insol.  0*92  =  100 

&  Sonora  G.  =  507       1200]     750        —      5*0 

Pyr.— In  the  closed  tube  gives'  off  water,  but  does  not  fuse;  on  charcoal  decrepitated, 
iaaes  with  difficulty  to  a  gray  slag,  and  gives  a  white  coating. 

Obs. — From  Goldkronach,  Bavaria;  with  cervantite  in  Borneo,  cf.  Frenzel.  Min.  Mittb., 
)296,  1877.  Probably  from  other  localities  of  antimonv  ocher.  Forms  extensive  deposits  in 
SoDOra,  Mexico,  usually  massive.  H.  C.  Lewis  speaks  of  gltay  octahedral  crystals  with 
6.a4'9';  he  found  81  p.  c.  H9O  (Amer.  Nat.,  608,  1882).  Raimondi  mentions  a  similar 
loilleru  derived  from  the  alteration  of  stibnite  from  Cliayramonte,  Cajamarca,  Peru. 

VotOBiUTB*  Antimony  Ocher  pt.  Hydrous  Antlmonic  Acid.  Yolgerite  Dana,  Min., 
U^  1854.    Cunengite  Renng,,  Min.,  29,  1858. 

Massive,  or  as  a  powder.    Color  white.    Analysis:  Cumenge,  Ann.  Mines,  20,  80, 1851 

0  17  0  Sb62  0  HaO  150  FeaO.  10  gangue  8  0  =  980 

This  corresponds  perhaps  to  SbtO».4HsO 

From  the  province  of  Constantine,  Algeria.  Yolj^er  remarks  that  white  antimony  ocher 
(8b«bft.5HiO)  is  a  common-  result  of  the  alteration  of  stibnite.    Entwi'tkl.  Min. ,  77. 

The  following  are  nncertain  minerals  containing  chiefly  oxide  of  antimony. 

JUvorrrE  Duchux,  C^  R„  78, 1471, 1874. 

Amorphous,  compact,  with  a  stony  look.  Fracture  uneven.  Fragile.  H.  =  8*5-4. 
O.  =  8*55-3*02.'  Opaque.  Color  yellowish  gre^  to  grayish  green.  Streak  grttyish  green. 
Analysis.— Ducloux  \ 

8biO«42'00  Ag«01*18  CuO  89  50  CO,  2100    CaO  <r   =103*68 

Occurs  in  small  irregular  masses  ditseminat^^l  through  a  yellowish  white  limestone,  on  the 
west  side  of  the  Sierra  del  Cadi,  province  of  Larida.  Named  after  Prof.  Rivot  of  the  Ecole  dea 
Mines.  Paris 

Sttbianits  j7.  Ooldimith^  Proc*  Ac,  Philad  ,  154.  1878.    An  alteration  product  of  stibnite. 

from  Yic^rtk  Australiiu   J/LusA^^t  porous    H.  =  5.   G.  =  8  67.   Color  reddish  yellow,  of 
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|x>Wd(Mr  pale  yellow.  Luster  diill.  Analysis  by  W.  H,  Dougherty.  1.  c:  8b«0»  81*21,  H|0  A'i9» 
g»ngue  18*55.  After  deduction  of  the  impurities:  Sb<0»  94*79,  HtO  5*21  =  100,  which,  if  tha 
results  could  be  trusted,  would  correspond  to  the  formula  SbtO»,HflO. 

Btibiofbbritb  E.  Ooldamith,  Proc.  Ac.  Fhilad.,  p.  866^  1878.  Amorphous.  Brittleb 
fracture  uneven  to  conehoidal.  H.  =4.  G.  =s  8*598.  Luster  slightly  resinous..  Color  yellow 
to  brownish  yellow.  *  Streak  dull  yellow.    Soluble  in  hydrochloric  acid.    Analysis: 

Sb,0»  42*96       Fe«Ot  8  85       H.O  15*26       SiO,  8  64       loss  109  rr  100 

'      Occurs  as  a  coating,  sometimes  {  inch  thick,  on  stibnite  from  Santa  Clara  Co.,  Cal. 

Pabtzitb  a,  Argnta,  Am.  J.  Sc,  43 ,'862. 1867.  Apparentlv  a  hydrous  oxide  of  antimony 
mixed  with  various  metallic  oxides,  as  pronounced  by  Blake  (ib.,  44,  119).  It  varies  in  color 
from  yellowish  green  to  blackish  green  and  black;  has  Q.  =  8*6:  H.  =  8-4;  and  an  even  con- 
ehoidal fracture. 

An  analysis  afforded  Arents :  SbtOt  47*65,  Cu,0  82*11,  AgaO  6*12,  FbO  2*01,  F^O  2*88, 
HsO  8*29  =  98*51.  It  occurs  in  the  Blind  Spring  Mts.,  Mono  Co.,  California,  with  argentiferous 
galena,  and  antimonial  ores  of  lead  and  silver,  from  whose  decomposition  it'  has  probably 
proceeded.    Named  for  Dr.  A.  F.  W.  Partz. 

A  related  mineral  occurs  at  the  mine  of  San  Lorenaso,  province  of  Huaylas,  and  mine  dw 
Italiens,  province  of  Cajatambp,  Peru.  BaimoncU,  Min.  P(§rou,  pp.  88,  86,  87i  1878. 

Stetefbldtitb  E,  Rtotte,  B.  H.  Ztg.,  26, 258,  1867.  Appears  to  be  very  similar  to  partzlt^. 
It  occurs  massive;  blackish  and  brown  in  color;  H.  —  8*5-4*5;  G.  =  4*12--4*24.  with  a  shining 
streak,  Stetefeldt  (ib..  p.  281)  found  as  a  mean  of  two  analyses:  Sb904  48  77.  S  4*7,  Ag  28*74, 
Cu  12*78.  Fe  1*82,  H,0  7*9;  and  thence  deduces  Sb,0» 46*47,  S  4*59.  Ag  2828,  Cu 2-27..FeO  2*41. 
CuO  18  28.  HaO  7*75  =  100. 

It  comes  from  southeastern .  Nevada,  in  the  Empire  district;  also  in  the  Philadelphift 
district.    Named  for  the  mining  en^eer,  Ch.  Stetefeldt. 

An  antimonite  of  copper,  resembling  stetefeldtite,  hds  been  described  by  Domeyko  as  oc- 
curring at  the  Potochi  copper  mine,  near  Huancavelica,  Peru.  It  is  amorphous,  compact. 
Fracture  sm^th  or  uneven,  in  parts  coarsely  granular.  Color  black  or  greenish  black.  Streak 
yellowish  men.  Luster  weakly  resinous.  An  analysis  on  the  purest  material  obtainable 
(though  still  mixed  lyith  some  sub-sulphate  of  copper)  gave:  Sbs04  8298,  CuO  82*27,  FctOa  11*14; 
ZnO  0-50,  SO.  1*00.  H9O  (losfs  at  low  redness)  ]8'5B,  insoluble  1*57  =  96*94.  B.B.  infusibleu 
Dissolves  readily  fn  hydrochloric  acid.  Domeyko  regards  the  mineral  as  probably  having  oom^ 
from  the  decomposition  of  chaloostiblte.    8d  Appendix  Min.  Chili,  1871. 


IIL  Oxides  of  tbe  Metala* 
A.  Anhydrous.  B.  Hydrous. 


A.  Anhydrous  Oxides* 

I.  Protoxided,  R,0  and  RO 
II..  Sesquioxides,  B,0, 

II  m  ^ 

III.  Intermediate,  RR,0,  or  RO.E^O,, etc* 

IV.  Dioxides.  BO,. 


I.  Protoxides,  R,0  and  BO* 

S8S.    W&fer,  loo  H,0  Hexagonal  g  =  1*4026 

■24.    Cuprite  Cnfi  Isometrio 
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Periclan  Group.  BO*    Isometam 

S2S.    Peridaie  MgO 

SS8.    Xanganoiite  MnO 

227.    Bniumiito  NiO 


]tt&    Ziadtd  ZnO  Hexagonal  1*6219 


328.    MMdool;  FbO  Orthorhombio  (H706  : 1 :  0*9764    (artit) 


a  J :  <^  fi 

SSa    Tenorita  OnO  Honoclinio  1*4902  : 1 :  1*3604      SO"*  28^ 

Melaconite 


223.  WATBR.    Wasser  O0rm,    Yatten  8wd,   Eail  J^.    Aoqna  /<al.    Agua  iSjpan,. 

Water  ezists  in  three  states:  (1)  a  solid,  Igb»  at  or  below  0*  0.;  (9)  a  liquid,  Watbb  proper* 
between  0*  and  lOO*";  (8)  a  fi;a^  Btbam  and  Aquxoue  Yafob,  the  former  at  100°  C.  under 
«  piessore  of  760'min.,  or  at  higher  or  lower  teipperatures  with  requisite  increase  or  decrease  of 
prassare,  the  latter  in  the  atmosphere  at  all  temperatures. 

JOB.    EisG^tfrm.    IsBfBed.    Glace  JTV*.    Ohitccio/fo^ 

Hexagonal;  probably  hemimorphic  Axia^  =:  1*4026  approx.;  0001  A  1011 
c  58''  la^'  Nordenskiold. 

Fbrms* :  e  (0001,  O),  m  (lOlO.  I):  r  (10l2,  i\  i  (1011, 1),  t  (40il,  4). 

Angles:  or  =  •80%  «  =  68'  18*'.  et  =  81**  18*',  rr'  =  86"  41'.  »«'  =  60*  21f .  «'  =  59*  14'. 

Distinct  faces  rare*  XTsnally,  as  snow  crystals^  in  compoand  six-rayed  stellate 
fonns  of  great  yariety  and  delicacy;  occasionally  as  bail",  witb  beiagonal  crystals 
projecting  from  a  solid  nndens^  or  rarely  in  distinct  qnartzoids.  Also  granular  and 
compact  massiye. 

jBriiUe  at  low  temperatures,  but  somewbat  less  so  near  tbe  melting-point. 
H.  s=  1'5.  G.  =  0*9167  Bnnsen*.  Fracture  ooncboidal.  Luster  yitreous.  Color- 
less to  white  when  pure^  but  in  tbick  layers  pale  blue.  Transparent.  Optically 
uniaxial,  positiye.    Kefi^Actiye  indices,  Beuscb*: 

0^  =  1-30598    €,  =  1-30734    o>g,  .=s  1-3120    €,,  =  1*3136    (».=  1*317    €,=  1*321 

Also  Meyer*: 
€0,  =  1-2970  Li  at  -8^0.     o^  =  1-3090  Na  at  -8*^     €t>g,  =  1*3107  Tl  at  -  3-8' 
Cr  =  1*3087     "        «  €y  =  1*3133      **       "        €.,  =  1*3163      **         « 

Comp — ^H,0  =  Oxygen  88*9,  hydrogen  111  =  100, 

OlNk— Formed  as  a  coating  oyer'ponds,  lakes.  rlTers,  etc.,  at  low  temperatures;  also  direct  from 
water  ^apor  tn  the  atmosphere  as  snow,  often  in  crystals  of  great  beauty  and  variety  of  form;  also 
as  frost,  nail,  etc.  Pbrmlng  pern^anent  fields  of  snow*  at  definite  altitudes,  depending  upon  the 
latitude;  under  favoiable  conditions  changed  into  solid  ice  and  descending  as  glaciers  far  below 
the  snow-line;  also,  when  the  latter  reach  the  sea.  forming  icebergs  earned  by  ocean  currents* 
into  lower  latitudes. 

R«£r^  Of.  Ak.  Btockh..  17, 489. 1860,  or  Pogg.,  114,  612, 1861;  the  measurements  are  only 
approximiite,  and  but  little  weight  can  be  given  to  them;  forms  apparently  orthorhombio  or 
teteagonal  were  also  observed.  Of.  also  Clarke,  Trans  Cambridge  Phil.  Boc..  1,  210,  1821; 
Bravais,  on  hales,  etc..  Ann.  Ch.  Phys.,  21,  861,  1847;  Leydolt.  Ber.  Ak.  Wien.  7.  477. 1851; 
l^l"^&  Pogg"  l^*  161. 1864.  Later  Koch.  Jb.  Hin..  449,  1877;  Elocke.  lb..  272. 1879;  i.  2a 
2881.  3ertin,.Ann.  Ch.  Ph'ya,  13.  288, 1878.    A  great  varieQr  of  snpw^iystsls  aUs  figured  by 
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Sooresby  fn  Hil  History  and  Description  of  the  Arctic  Regions,  1820.  ^  Pogg..  141,  7, 1870 
»  Cf.  Pogg.,  146,  476,  1873,  Nature,  Dec.  12,  lfc«89  (figures  from  Abich,  Tiflis.  1871);  Am.  J. 
&..  40, 176,  1890.    «  Pogg.,  121,  578.  1864;  earlier,  Bravals.  1.  c.    »  WIed.  Ann.,  31,  821,  1887: 


224.  OUPRXTS.  AescaldariuA  nibrp-fuscum,  Qerm.  Lebererzk\Q>fer<  Agrie.,  Foss., 
B84,  •  Interpr.,  462,  1546.  Miuera  oupri  caicifohnis  pura  et  Indurata,  colore  rubro,  vulgo 
Kupiferglas,  Eupfer.  Lejbererz.,  Oronst.,  Min.,  178,  1758.  Cuprum  tesaulatum  nudum  l^nn., 
$yst.,  172,  tab.  vi|i.,  1756;  Cupruoi  cryst.  octaedrumt^.,  1768.  Octahedral  Copper  Ore,  Red 
Glassy  Copper  Ore,  Hilt,  Foss.^  1771.  Mine  rouge  de  cuivre  Sage,  Min.,  1772.  Mine  de  cuivre 
Titreuse-  rou^e  de  UOe,  Crist.^  1772,  1788.  Rothes  Kupferglas  FaUae,  Mord.  Beitrflge,  6,  288, 
1798.  Rothktipfererz. .  Cuivre  oxidul6.  Oxydulated  copper.  Zigu61ine  Beud,,  Tr..  2,  718, 
1832.    Ruberite  Chapm.,  Pract.  Min.^  68.  1848.    Cupriillaid,,  Handb,  548, 1845.    Ruby  copper. 

Ziegelera  =  Tile  Ore;  Eupferlebererz;  Hepatinerz.    Ziguelina  Itctl. 

HaarfOrmiges  Rothkupfererz.  Cuivre  t>xidul6  capillaire,  K  KupferblQthe  Eatum. 
Capillary  Red  Oxide  of  Copper.    Chalkot^chit.G^^odS;.,  Qrundr.,  869. 1839.    Plush  Copper  Ore. 

tsotnetric;  with  trapezohedial  hemihedrism*    Observed  forms': 


amo,.U) 
'd  (110,  i) 


0(111,1) 
9/  (510,  t-S) 


d  C2«>,Y2) 
P  (221,  2) 


^(881,8) 
n  (211,  2-2) 


«  (538,  f  .f  )• 
fi  (322,  |4)« 


«  (821,  8-1) 


Also  X  (986,  {-{)  developed  as  a  trapezohedral  hemihedral  form,  f.  8,  Miers^. 
Commonly  in  octahedrons;  also  in  cubes  and  dodecahedrons,  often  highly 
inodified.     S9^etime8    cubes    lengthened    into    capillary  forms.  •  Also  massive^ 
^anular;  sometimes  earthy. 

•  0]le^vage:  o  interrupted;  rarely  a*.  Fracture  conchoidal,  jineven.  Brittle. 
"Hi.  =  3-5-4.  G.  =  5-85.-6'15;  5'992,  Haid.  Luster  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various-  shades,  particularly  cochineal-red,  sometimes  almost 
black;  occasionally  crimson-red  by  transmitted  light.  Streak  several  shades  of 
brownish  red,  shining.  Subtransparent  to  subtransmceot.  Befractiye  index  bie:h» 
n^  ?=.  2-849  Fizeau^ 


1. 


x:iV 


3. 


Arizona. 


Gov't  Perm,  Kk. 


Cornwall,  Mierei;'. 


Var.-;1.  Ordinary,  (a)  Crystallized;  commonly  in  oClah^fOtifi,  dodecahedrons,  cubes, 
ftnd  intermediate  forms;  the  crystals  oftqii  with  a  crust  of  malachite;  (jb)  massive. 

2.  Captilwry,'^  Chalcotrichite.  Plush,  copper  Ore.  In  capillary  or  acicular  crystallizations, 
which  are  cubes  elongated  in  the  direction  of  the  octahedral  axis  (£Lnop,  Jb.  Min.,  521,  1861). 

3.  EariJiy;  Tile  Ore,  Ziegelerz  Oerm.  Brick-red  or  reddish  brown  and  earthy,  often  mixed 
with  red  oxide  of  iron;  sometimes  nearly  black.  The  hepatinert.  or  liver  ore,  of  Breithaupt  has 
a  liver-brown  color.  Von  Bibra  found  (J.  pr.  Ch.,  96,  203,  1865)  the  tile-ore*of  Algodon  bay, 
Bolivia,  to  be  a  mixture  of  atacamite,  cuprite,  hematite,  and  other  earthy  material. 

Gomp. — Cuprous  6xide,  Cu,0  =  Oxygen  11-2,  copper  SB'S  =  100. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  B.B.  in  the  forceps  fuses  and  colors  the  Hame 
emerald-green;  if  previously  moistened  with  hydrochloric  acid,  the  color  imparted  to  the  flame 
is  momentarily  azure-blue  from  chloride  of  copper.  On  charcoal  first  blackens,  then  fuses,  and 
is  reduced  to  metallic  copper.  With  the  fluxes  gives  reactions  for  copper.  Soluble  in  con- 
centrated hydrochloric  acid,  and  a  strong  solution  when  cooled  and  diluted  with  cold  .water 
yields  a  heavy,  white  precipitate  of  subchloride  of  copper. 

Obs.— Occurs  at  Kamsdorf  and  Saalfeld  in  Thunngia:  at  Les  Capanne  Vecchie  in  Tuscany; 
on  Elba,  in  cubes;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  quartz.  a| 
Wheal  Gorland  and  other  Cornish  mines;  ia  Devonshire  near  Tavistock;  in  isolatea  crystals, 
aometimes  an'incb  lu  diameter,  in  litbomarge,  at  Cheasy,  near  Lyons,  which  are  generally  ooate<l 
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^th.or  entirely  altered  to,  malachite;  at  Ekaterinburg  in  the  Ural;  in  South  Australia;  also 
abundant  in  Chili.  Peru,  Bolivia;  verv  fine  crystals  from  AndacoUo  near  Coquimbo. 

In  the  U.  8.  it  has  been  observea  at  Schuyler's,  Somerville,  and  Flemington  copper  mines, 
K.  J.,  crystallized  and  massive,  associated  with  chrysocolla  and  native  copper:  also  near  New 
Brunswick.  N.  J.,  in  red  shale;  2  m.  from  Ladenton,  Rockland  Co..  N.  Y.,  with  green  malachitt 
in  trap;  in  soft  earthy  form  in  sandstone  at  Cheshire  near  New  Haven,  Conn.;  at  Cornwall, 
Lebanon  Co.,  Pa.;  in  the  Lake  Superior  region;  at  the  copper  mines  in  St.  Genevieve  Co.,  3Io. 
With  malachite,  limonite,  etc.,  at  the  Copper  Queen  miue,  Bisbee,  Arizona,  sometimes  in  fine 
crystals;  beautiful  ehakotriehite  at  Morenci;  at  Clifton,  Graham  Co.,  in  crystals,  and  massive. 

Named  cuprite  by  Haidinger  from  the  Latin  cuprum,  copper. 
•  Artif. — An  occasional  furnace-product.     Cf.  Arzruni.  Zs.  Er.,  18,  58.  1890.    Also  a  recent 
formation  on  buried  copper  coins,  bronze  utensils,  etc.,  cf.  Fletcher,  Min.  Mag..  7.  187,  1887. 

AIL — A  deoxidation  of  cuprite  sometimes  takes  place,  producing  native  copper  It  also 
becomes  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malachite  or  azurite; 
or  through  a  silicate  in  solution  it  is  changed  to  chrysocolla;  or  by  takinj^  oxygen  It  becomes 
melaconite.    Limonite  occurs  as  a  peeudoraorph  by  substitution  after  cupnte. 

Ret—*  Cf.  Mir.,  Min.,  228.  1852;  Schrauf.  Atlas.  L.    An  early  paper  illustrated  with  0 

Elates  and  108  figures  is  given  by  Phillips  in  Trans.  G.  Soc.  London,  1,  28,  1811.    *  Schrauf, 
iskeard,  Cornwall.  Min.  Mitth.,  106,  1871.    <  Miers,  Wheal  Phoenix,  Min.  Mag.,  8,  207,  1880. 
*  Phil.  Mag.,  18, 127,  1884.    »  Quoted  by  Dx..  N.  R..  10,  1867. 

Htdrocufrttk  Oenth,  Report  Min.  Penn.,  46,  1876.  From  Cornwall,  Lebanon  Co..  Penn. 
Is  perhaps  a  hydrated  cuprite.  Amorphous,  orange-yellow  to  orange-red;  forms  very  thin  coat- 
inra,  sometimes  rag-like,  upon  magnetite.  A  similar  subatance  has  been  noted  with  cuprite  at 
Scbapbach,  Baden  (Sandb.). 


Peridase  Group.    BO.    Isometric. 

226.  PBRIOULSB.  Periclasia  Seacchi  Mem.  Min.,  Naples,  1841.  Periklas  (?0rm.  Peri- 
clasite. 

Isometric.     In  cubes  or  octahedrons.     Also  in  grains. 

Cleavage:  cubic,  perfect;  octahedral  less  distinct.  H.=  nearly  6.  6.=  3*674, 
Vesuvius;  3*90,  Nordmark.  Colorless  to  grayish,  and  dark  green.  Transparent 
to  translucent. 

Com]i. — Magnesia,  MgO  =  Oxygen  40,  magnesium  60  =  100.  Iron  or  manga- 
nese may  be  also  present. 

AnaL--l,  2,  Damour,  Ann.  Mines,  3,  881,  1848,  and  Bull.  Soc.  G.  Fr.,  6,  811,  1849;  also 
earlier.  Sec,  1.  c.  and  6th  Ed.,  p.  184.  8,  A.  Sj6gren,  G.  F6r.  F6rh.,  9,  626, 1887.  4,  G. 
landstrOm,  ibid. 

MgO      FeO       MnO      ZnO         ign. 

1.  Veauvius    G.  =  8-674  93*86  5-97  —  —  —    =  9988 

2          **  98*88  6*01  —  —  —    =  99*89 

a  Nordmark  G.  =  8*90  4  86*38  0*46  8'27  1*98  1*46  =  98*64 

4.          •*  87*88  0*19  9*00  2*52»  —    =  99*09 

*  Incl.  some  MnO. 

Pyr.,  etc — B.B.  unaltered  and  infusible;  the  manganeslan  variety  becomes  dark  colored. 
With  cobalt  solution  after  long  blowing  assumes  a  f  ainttiesh-red  color.  The  pulverized  mineral 
shows  an  alkaline  reaction  when  moistened,  and  dissolves  in  mineral  acids  without  effervescence. 

Gha.— Occurs  disseminated  through  ejected  masses  of  a  white  limestone,  and  in  spots  of 
small  clustered  crystals,  on  Mt.  Somma,  sometimes  with  forsterite  and  earthy  magnesite.  At 
the  Kitteln  manganese  mine,  Nordmark,  Wermland.  Sweden,  in  small  grains  in  a  dolomitic 
Umestone  together  with  hausmannite;  the  grains  are  surrounded  by  a  more  or  less  distinct  zone 
of  brucite  formed  by  alteration. 

Peculiar  pseudomorphs  of  serpentine  (and  in  part  of  dolomite),  showing  a  structure  ap- 
psrently  corresponding  to  a  highly  perfect  cubic  cleavage,  have  been  observed  at  the  Tilly  Foster 
Iron  mine  at  Brewster,  N.  Y.  (J.  D.  D.,  Am.  J.  Sc.  8,  375,  1874).  The  nature  of  the  original 
mmeral  is  ic  doubt;  Tschermak  has  suggested  that  it  may  have  been  periclase. 

Named  from  leepi,  about,  and  kXcc a- 1^,  fracture,  in  allusion  to  the  cleavage. 

Arti£ — Formed  in  crystals  of  a  cubo-octahedral  form  by  making  lime  to  act  at  a  high  temper* 
stnre  on  magnesium  borate  (Ebelmen);  by  the  action  of  hydrochloric  acid  gas  on  magnesia 
(Deville);  by  the  action  of  magnesium  chloride  on  lime  (Daubree). 

226.  MANaANOSITB.    Manganosit  Blorrutrand,  G.  F5r.  FOrh.,  2.  179,  1874. 
Isometric.     In  minute  octahedrons,  with  d  and  rarely  a. 
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Cleavage:  cubic.     H.  =  5-6.    G.  =  5 '18.    Luster  vitreous.     Color  emerald 
green  when  fresh,  becoming  black  on  exposure.     Isotropic. 

Comp. — Manganese  protoxide,  MnO  =  Oxygen  22  '6,  manganese  77*4  =  100. 
▲naL— Blomstrand,  9  FOr.  FOhr.,  2, 182,  1874 


MdO 
i    0804 


FeO         MgO  CaO 

0-43  1-71  016    =    100-88 


Pyr^  etc. — B.B.  blackens,  without  sensibly  fusing.  Dissolves  with  difficulty  in  Btrong 
nitric  acid,  forming  a  colorless  solution.    Reacts  for  manganese  with  the  fluxes. 

Obs. — Occurs  with  pyrochroite  and  manganite,  in  a  manganiferous  dolomite  (anaLi 
CaCOa  56A7,  MnCOs  8010,  MgCO,  18*56,  FeCO.  018  =  100  81,  Blomstrand)  at  L&ngban, 
Wermland,  Sweden:  also  in  calcite,  brucite,  or  dolomite,  with  hausmannite,  pyrochroite,  garnet, 
etc.,  at  the  Moss  mine,  Nordmark,  Wermland,  Sweden. 

227.  BUNSBNTTB.  Nlckeloxydul  C.  Bergemann,  J.  pr.  Ch.,  76,  248,  1858.  Bunsenlte 
Dana,  Min.,  184,  1868. 

Isometric.    In  minute  octahedrons,  sometimes  having  truncated  edges. 

H.  =  5*5.  G.  =  6-398.  Luster  vitreous.  Color  pistachio-green.  Streak 
brownish  black.  Translucent.  Artificial  crystals  observed  in  slags  have  a  metallic 
luster,  and  brownish  black  color. 

Comp — Nickel  protoxide,  NiO  =  Oxygen  21*5,  nickel  78-5  =  100. 

Obs.— Occurs  in  cavities  with  other  nickel  ores,  and  ores  of  uranium,  at  Johanngeorgenstadt 
Named  after  Prof.  R.  W.  Bunsen  of  Heidelberg  (b.  1811),  who  observed  long  ^nce  artificial 
crystals  of  this  nickel  oxide. 


1. 


228.  ZINOTTB.  Red  Oxide  of  Zinc  A.  Bruce,  Bruce's  Min.  J.,  1.  No.  2,  96.  1810.  Zink- 
oxyd.  Rothzinkerz,  O&rm,  Zinc  oxyde  Fr.  Red  Zink  Ore.  Zlnkit  Haid.,  Uandb.,  548,  1845l 
Spartalite  B.  d  M.,  218,  1852.    Sterlingite  F.  Alger,  Min.,  565,  1844. 

Hexagonal;  hemimorphic.     Axis  i  =  1-6219;  0001  A  lOil  =  *61  ^'ai'  Rinne*. 

Porms»j  <j(000l,  0).  m(10iO.  /),  p(10il,  1).  Alsoonartif.  cryst.":  a  (1120,<.2).  «(10i3.  i). 
p  (2025, 1),  n  (1012.  i),  eo  (8085,  |),  g  (2028,  f).  ^  (8089,  t)*  as  tw.  pi.,  v  (8085,  |),  y  (2021,  2); 
rf.  1121.  2-2)';  // (2183,  l-D*. 

Angles:  pp  =  52'  21',  ep  =  86'  50'.  c«  =  48'  20'.  o«  =  71'  88',  ««  =  72'  52*. 

Natural    crystals    rare,    hemimorphic   (f.  1);     nsually 

foliated  massive,  or  in  coarse  particles  and  grains;  also  with 

granular  structure. 

Artif.  crystals  generally  prismatic  (m)  or  quartzoids  (p)  with  e; 
hemimorphic  in  habit  (as  also  shown  bv  etching- figures,  Rinne,  1.  cj 
like  wurtzite,  rreenockite,  iodyrile,  with  which  species  it  is  liomoeo* 
raorphous.  Also  twinned,  wiu  ^  as  tw.  pi..  Rath*;  also  with  e  tw. 
pi.  and  comp. -face,  Rinne. 

Cleavage:  c  perfect;  prismatic,  sometimes  distinct. 
Fracture  subconcnoidal.  Brittle.  H.  =  4-4*5.  G.  =  5*43 
-5'7;  5*684,  cryst.,  Blake.  Luster  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  orange-yellow.  Trans- 
lucent to  subtranslucent.  Optically  +• 
Comp. — Zinc  oxide,  ZnO  =  Oxygen  19-7,  zinc  80*3  =  100.  Manganese  protox<» 
ide  is  sometimes  present. 

AnaL— Stone,  Sch.  Mines,  Q.,  8,  149,  1887.    See  also  5th  Ed.,  p.  185. 

ZnO  MnO         Fe«0, 

1.  Sterling  Hill     G.  =  5-681  93-28  650  044  =  100-39 

2.  "  "       G.  =  6-507  94-80  6'54  086  =  100-20 

Pyr.,  etc.— Heated  in  the  closed  tube  blackens,  but  on  cooling  resumes  the  original  oolor. 
B.B.  infusible;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  cm 
charcoal  in  R.F.  gives  a  coating  of  zinc  oxide,  yellow  while  hot,  and  white  on  coolinff.  The 
coating,  raoistentS  with  cobalt  solution  and  treated  in  O.F.,  assumes  a  green  color.  Soluble  in 
iicids  without  effervescence.  On  exposure  to  the  air  it  suffers  a  partial  decomposition  at  the 
surface,  and  becomes  invested  with  a  white  coating  of  zinc  carbonate. 
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Obs. — Occars  with  franklinite  and  wi11emite»  at  SterllD|^  Hill  near  Ogdensburg.  and  at 
Mine  Hill.  Fraoklin  Furuace.  Sussex  Co  ,  N.  J.,  sometiined  in  lamellar  miisses  in  pink  calcite. 
It  was  first  notiosd,  described,  and  analyzed  by  Dr.  Bruce.  Has  been  reported  as  forming 
peeudomorphs  after  sphalerite  at  Schneeberg. 

Arti£ — Mitacherlich  has  observed  minute  six-sided  prisms  in  the  iron-furnaces  of  KOnigs- 
hQtte,  in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegen;  also  in  the 
furnaces  and  roast- heaps  at  the  New  Jersey  zinc  mines;  surface  drusy,  color  white  to  amber- 
yellow  (Am.  J.  8c.,  13,  417, 1852);  in  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  Pa., 
and  Newark.  N.  J. ;  by  L.  Stadtmtlller  at  the  iron  furnace  of  Van  Deusenville,  Mass. ;  also  at 
other  furnaces  in  Europe  and  America.  Cf.  also  ref.  below  and  Gorgeu,  Bull.  Soc.  Min.,  10, 
S6, 1887. 

Ref-^^Artif.  cryst  from  Lerbach  in  the  Harz,  Jb.  Min..  2,  164,  1884;  Hose  gives  «p'  = 
03**  IT  to  52**  20',  Er.-Chem.  Min.,  64.  1862.  *£.  S.  D.,  Franklin  Furnace,  N.  J.,  Am.  J.  Sc, 
32,  889,  1886.  *  Cf.  Hausm.  for  a  reconciliation  of  eariier  observations,  Handb.,  2,  190,  1847. 
[Stud.,  GOtt.  Ver.  Bergm.  Freunde,  6,  215];  some  of  these  planes  are  doubtful;  also  Greim,  Ber. 
0))erhess.  Ges.,  24,  1^.  «  Rath.  Pogg..  122,  406,  1864.  »  Busz,  artif.  cryst..  Zs.Kr..  16,  621, 
1889.    « Id.,  Pogg.,  144,  680.  1871;  cf  Levy.  Ann;  Mines,  4,  516,  1848.     See  p.  1052. 

CALCoziNCtTB  Shepord,  Contrib.  Min.,  Amherst,  1876,  Am.  J.  Sc,  12.  281,  1876.  A  sub- 
stance from  Sterling  Hill,  New  Jersey,  described  as  having  a  tine  granular  to  columnar  structure, 
light  orange-yellow  color.  It  is  probably  a  mechanical  mixture  of  ziucite  and  calcite,  as  an 
analysis  indicates. 

229.  MAS8XOOT.  Huot.  Min.,  846, 1841.  Massicottite  A.  D*Achiardi  I  Metalli,  1, 221, 1888. 
Lead  ocher,  Plumbic  ocher.  Lead  oxide.  Bleiglfttte,  Bleioxyd,  Oerm.  Chrysitin  Weisbaeh, 
Synops.  Min.,  54,  1876.  Plomb  oxide  laune  Fr.  Piombo  ossidato  liai.  Litar jirio  native  Span. . 
Domeyko.  Min.  ChUi,  1879. 

Massive;  structure  scaly  crystalline  or  earthy. 

H.  =2.     G.  =  8-0;  7 -83-7 -98,  Mexico,  Pugh;  9-2-9*36  when  pure.     Luster 

dulL     Color  between  sulphur-  and  orpiment-yellow,  sometimes  reddish.    Streak 

lighter  than  the  color.    Opaque.    Does  not  soil. 

Artif.  cryst.  early  described  as  isometric,  later  shown  to  be  orthorhombic;  crystals  thin 
tabular  |  a.  with  a  (100),  c  (001),  d  (AOQ,  r  (111),  « (455),  t  (288).  and  two  other  undetermined 
brachypyramids  g,  v  Nd.>  See  also  Mitsch.'.  who  describes  rhombic  pyramids,  a^so  Grail.', 
Bg,*,  and  LUdecke*,  who  mention  tetragonal  forms;  also  Michel*,  who  finds  them  optically 
negative. 

Comp.— Lead  monoxide,  PhO  =  Oxygen  7-2,  lead  92-8  =  100.  The  natural 
mineral  is  more  or  less  impure. 

Analyses,  see  5th  £d.,  p.  186. 

Pjrr.,  «to^— B.B.  fuses  readily  to  a  yellow  glass,  and  on  charcoal  is  easily  reduced  to  metallic 
lead. 

Oba.— It  is  said  to  occur  at  Badenweller  in  Baden,  in  quartz.  Gerolt  states  that  it  has  been 
ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall,  in  Mexico.  It  is  found  in  many 
places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable  quantities,  having  been 
collected  along  the  streams  between  Ceralvo  and  Monterev,  beinr  supposed  to  come  from  the 
rsnee  of  mountains  nmning  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic 
inches  in  size)  are  between  orpiment-  and  sulphur-yellow  in  color,  and  glisten  like  a  granular 
mica  of  a  nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when 
broken  it  shows  a  scaly  texture. 

Occurs  also  at  Austin's  mines,  Wythe  Co.,  Va. 

Artif. — Artificial  crystals  have  been  obtained  among  furnace-products  and  by  direct  chemical 
methods,  as  well  as  from  fusion.  The  yellow  powder  (rbO)  obtained  by  heating  lead  in  a  cur- 
rent of  air  is  called  nuusieot;  if,  however,  the  heat  is  sufficient  to  fuse  the  oxide,  the  product, 
crystalllzing^usually  in  yellowish  red  scales,  is  called  litharge. 

Rat— »  Pogg..  lU,  619,  1861.  «  Ber.  Ak.  Berlin,  11,  1840.  »  Ber.  Ak.  Wien,  28, 283,  1858. 
«  Kr.  Ch.,  1,  181,  1881.    » Zs.  Kr.,  8.  82,  1888.    •  Bull.  Soc.  Min.,  13,  56,  1890. 

230.  TBNORITB.  Eupferschwftrze  Wem.,  Bergm.  J.,  1789.  Melaconite  ITk^^,  Min.,  320, 
1841.  TenoHte  Semmola,  Opere  Minori,  45.  Kapoli,  1841,  Bull.  G.  Fr.,  13.  206,  1841-42.  Mela- 
conisa  A.  Scaeehi,  Distrib.  Sist.  Min.,  40.  Napoli,  1842.  Melaconite  I>ana,  Min.,  518,  1850. 
Black  copper;  Black  Oxide  of  Copper.  Kupferoxyd  Oerm,  Cuivreoxjd^  noir  F^,  Kero  rame 
lUU.    Ck>bre  negro  Span. 

Monoclinic  (or  Triclinic).  Axes:  a:h:i-  1-4902  : 1 :  1*3604;  /3  =  80°  28' 
«=  001  A  100  Maskelyne*. 

100  A  110  =  55^  46',  001  A  101  =  SB**  IJ',  001  A  Oil  =  53°  18'. 
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TotmEt  a  (100,  ^1).  e  (001,  0);  x  (801,  -  6-«).  q  (Oil,  1-i),  u  (111.  -  1),  o  (ill.  U 
£  (611.  -  6-6). 

Angles:  jg'  =  106'  36',  uu'  =  85°  6',  W  =  94'  88',  au  =  C?**  4',  o^  =  84*  19',  ao  =  OS**  50. 

The  axial  ratio  of  Maskelyne  given  above  (he  gives  no  angles)  waa  dedaced  by  him  from 
melaconite  crystals  from  Cornwall.  Artif .  crystals  were  described  by  Jenzsch  as  ortborhombic, 
but  his  results  agree  better  with  those  of  Maskelyne  (Bcacchi,  Kalkowsky).  Teiiuriie  crystals 
from  Vesuvius  have  been  described  hy  Bcacchi,  and  later  by  Kalkowsky,  who  makes  them  tri- 
clinic  on  optical  grounds.  Supposed  isometric  crystals  of  melaconite  from  Lake  Superior  were 
perhaps  pseudomorphs. 

Twins:  tw.  pi.  a.  Often  in  thin  shining  flexible  scales.  Earthy;  massive; 
pulverulent. 

Cleavage:  c  esusy,  also  u  (111)  Mask.  Fracture conchoidal  to  uneven.  H.  =  3-4. 
G.=  5*825  cryst^Mask.;  6*25,  massive,  Whitney;  5*952,  id.,  Joy.  Luster  metallic, 
and  color  steel-  or  iron-gray  when  in  thin  scales;  dull  and  earthy,  with  a  black  or 
grayish  black  color,  and  ordinarily  soiling  the  fingers  when  massive  or  pulverulent 

Var. — 1.  Tetwrite.    In  minute  scales  with  metallic  luster,  found  at  Vesuvius. 
2.  MelaeonUe,    Earthy  black  massive. 

Gomp. — Cupric  oxide,  CuO  =  Oxygen  20*2,  copper  79*8  =  100. 

Pjrr.,  etc.— B.B.  in  O.F.  infusible;  other  reactions  as  for  cuprite,  p.  206.  Soluble  in  hydro- 
chloric and  nitric  acids. 

Obs. — Found  oq  lava  at  Vesuvius  in  scales  from  a  twentieth  to  a  third  of  an  inch  across, 
often  hexagonal  t;nd  sometimes  triangular;  and  also  pulverulent.  Common  in  the  earthy  form 
about  copper  mines,  as  a  result  of  the  decon^)osition  of  chal  copy  rite  and  other  copper  ores. 
Abundant  thus  at  the  Ducktown  mines  in  Tennessee,  and  also  formerly  at  Copper  Harbor, 
Keweenaw  Point,  L.  Superior.    Named  after  Sr.  Tenore,  President  of  the  Naples  Academy. 

Ref.— 'Brit.  Assoc..  83,  1866.  Jenzsch,  Pogg..  107,  647,  1859.  Kalkowsky,  Zs.  Kr.,  3, 
279,  1879.    On  paramelaconite,  see  p.  1048. 

Mabcylitb  Shepofrd,  Marcv's  Expl.  Red  River,  185, 1854,  Shep.  Min..  405,  1857.    An  un- 
certain mixture  from  the  Red  River,  near  the  Wachlta  Mts.,  Arkansas.    Supposed  to  consist  of 
oxide  of  copper,  sulphide  of  copper,  with  water.    It  is  evidently  a  result  of  the  alteration  of  a 
copper  sulphide.    See  5th  Ed.,  p.  187. 
A  similar  mixture  from  Peru  is  mentioned  by  Raimondi,  Min.  P6rou,  187,  1878. 

Ldce.    Calcium  oxide.    Calce  Bcacchi. 

Found  at  Vesuvius  enveloped  in  the  lava  of  1681,  as  a  result  of  the  alteration  of  calciuiii 
carbonate. 

Palladinitb  Adam,  Tabl.  Min.,  82,  1869.    Palladium  oxide,  PdO;  credited  to  Lampadiua. 


II.  Sesquioxides,  B,0,. 
Hematite  Group.*    Ehombohedral. 


rr' 

6 

231. 

Conmdiun 

A1.0. 

93^  56' 

1-3630 

232. 

Hematite 

Fe,0. 

- 

94°    0' 

1-3656 

233. 

Hmenite 

(Fe,Ti),0. 

Tetartohedral 

94°  29' 

1-3846 

231.  OORUNDUM.  Corlndon  (=  Sapphire,  Corundum,  and  Emery  united)  H.,  Glib.  Ann., 
20,  187,  1805,  Lucas  Tabl.  1,  257,  1806. 

1.  Sapphirb.— '2^aifivQo5  Or.;  Hyacinthos  Plin.,  37.  44;  Asteria,  ibid..  49.  Jacut  Armb, 
'Ay.Bf}a^  pt.,   T%eophr.    Carbunculus,    Lychnis,    pt.,  Plin.,  37.   25,   29.     Saphir,   Sapphinia, 

Wall.,  Min.,  116;  Orientalisk  Rubin,  id.,  117,  1747.    Tel^ie  H.,  Tr.,  1801.    Corindon  hyalin 
JJ.,  1805. 

2.  Corundum.  —Adamas  Siderites  Plin.  ,37,15.  Earu nd  Hind.  Corivindum ,  Corivendum . 
Woodfc.,  Cat.  Foss.,  1714,  1725.  Adamantine  Spar  Black,  1780,  according  to  Greville  and 
Klaproth  (v.  seq.).  Demantspath  Klapr.,  Mem.  Acad.,  Berlin.  1786-87,  Berlin,  1792;  Beitr..  1. 
17.  1795;  Wern.,  Bergm.  J..  1,  875.  890,  1789.  Spath  adamantin  Ddameth.,  J.  de  Phys.,  30.  12. 
1787;  Haay,  ib..  198.  Corundum  Oremlle,  Phil.  Trans.,  1798.  Corindon  fi".,  Tr.,  1801.  Corindon 
harmophane  H.    Corindon  adamantin  Brongn.,  Min.,  1,  429.  1807.    Korund  Qerm. 

*  Includes  also  pyropliauite.  MnTiOt,  p.  1045,  and  perhaps  l&ugbanite.  pp.  543,  1039. 
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8.  Y^iLWi.—^AKovTf  6q  ^Ap^evuti  [=  Armenian  Whetstone],  Theophr.  'Suvpii  Diatear., 
6, 165.  Naxium,  ISaxium  ex  Armenia,  Plin.,  36,  10.  P}'rites  vivus  (?)  Flin.,  36,  80.  Smyris. 
Smiris,  Agrie. ,  Foss.,  1546.  Smergel,  8miris  ferrea,  Wall. ,  Min.,  267, 1747.  Smirgel,  Bchmirgel, 
Oem.    Emeril  K,  Tr.,  1801;  Corindon  granuleux  H,,  1805. 

Rhombohedral.    Axis  i=  1-3630;    0001  A  1011  =  57°  34'  8"  MiUer*. 


Forms': 

c  (0001,  0) 
m  (1010.  /) 
a  (1120, 1-2) 

/  (7180.  i-^) 

y  (1015,  i) 
1. 


<5  (1013.  J) 
d  (1012,  i) 
r  (1011, 1) 
h  (7072,  J)» 
?  (7071,  7)» 

17  (0111.  - 1) 


3. 


%   (0221,-2) 
fi  (0772,  -  if 

0  (2245..f-2)« 
n  (2243.  1-2) 
5  (7-7-i4-9,  V-2) 
10  (1121,  2-2) 

4. 


k  (7-7  14-6,  i-2) 

«  (4483,  f  2) 

tt  (11-11  22-6,  V-2)» 

£  (2241.  4-2) 

X  (7-7-i4-8.  V  2)' 

e  (8-8  16  3,  y-2) 

6. 


y  (4481,  8-2) 

00  (14-14'28-8,  V-2)V 

»   (4265,  f ») 
f^  (3254,  i») 

p  (2-810-9,  -  f') 
6. 


1,  Ceylon.    2,  Burma,  Mallet.    8,  Z&nsk&r,  Id.    4,  5,  Ceylon,  Haid.    6,  Ilmen  Mts.,  Ek. 


mf 

ed 

eb 
en 

ew 
ck 


23' 
6 

17^^ 
27' 
38' 
72° 


79 


6r 

64* 
69" 
72* 


25' 
85' 

28' 

41' 

12' 

22i' 

43' 

11' 
45' 
51' 
33' 


€9  =  74'  87' 

c%  =  79^  86' 

eX  =  8r    4' 

cO  =  82'  10' 

cv  -  84"  45i' 

con  =  85°  30' 

d  =59"    r 

c^-  =  59'  45' 

cp  =  58"    2' 

rr'  =  SO''  8i' 

dd'  =  47"  27' 


dd' 
rr' 

M' 


64°  46' 
*98°  56' 


111' 
116' 


15' 
53' 


rv  =  49"  56' 

nn'  =  5r  58' 

SS'  =  53'  46' 

WW'  =  55"  59f 

kk'  =  56°  58i* 

w'  =  57°  38i' 

a'  =  58°  55' 


XX'  = 

BB'  = 

vv'  = 

070?'  1= 

tV  = 

w"  = 

gg'  = 

£^^'  = 

pp^  = 

pp'  = 

ar  = 

as  = 


59* 
59* 
59" 
59' 

68' 
46' 
61' 
40' 
79= 


12' 
23' 
43i' 

48' 

17' 

46' 

59' 

9' 

47' 


18°  27' 
43°  2' 
84°  22i' 


7. 


Twins:  tw.  pi.  r;  sometimes  penetration-twins;  often  polysynthetic,  and  thus 
producing  a  laminated  structure.  Crystals  often  rough  and  rounded^  especially  if 
large.  Planes  in  zone  ca  deeply  striated  horizontally;  c 
vtriated  |  edge  c/r,  or  divided  into  sectors  by  lines  radiat- 
ing fiom  center  normal  to  edges  c/a.  Also  massive^  with 
nearly  rectangular  parting  or  pseudo-cleavage;  granular^ 
coarse  or  fine. 

Parting:  c,  sometimes  perfect,  but  interrupted;  also  r 
due  to  twinning,  often  prominent.  Fracture  uneven  to 
conohoidal.  Brittle,  when  compact  very  tough.  H.  =  9. 
G.  =  3*95-4*10.  Luster  adamantine  to  vitreous;  on  c 
sometimes  pearly.  Occasionally  showing  asterism.  Color 
blue,  red,  yellow,  brown,  gray,  and  nearly  white;  streak 
unoolored.  Pleochroic  in  deeply  colored  varieties.  Trans- 
parent to  translucent. 

Normally  uniaxial,  negative;  sapphire  a>r  =  1-7676  to  1-7682  and  e^  =  1-7594 
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to  1-7698;  ruby  u^i  =  1-7675,  e  =  1-7592,  Dx/  Often  abnormally  biaxial'.  Phos- 
phoresoent  with  a  rich  red  color,  and  yielding  a  double  crimson  line  (at  A  =  6937, 
6942)  in  the  spectroscope  (Grookes). 

Var. — There  are  three  subdivisions  nf  the  species  prominently  recognized  in  the  arts,  and 
until  early  in  this  century  regarded  as  distinct  species;  but  which  actually  differ  only  in  purity 
and  state  of  crystallization  or  structure.  HaQy  first  (in  1805)  formally  united  them  under  the 
name  here  accepted  for  the  species,  though  the  fact  that  adamantine  s^r  and  sapphire  were  alike 
in  crystallization  did  not  escape  the  early  crystallographer  Kom6  de  Lisle,  and  led  him  to  suggest 
their  identity. 

Var.  1.  SAFPHnus,  Ruby. — Includes  the  purer  kinds  of  fine  colors,  transparent  to  translu- 
cent, useful  as  gems.  Stones  are  named  according  to  their  colors:  Sapphire  blue;  true  Bubif,  or 
Oriental  Ruby,  red;  0.  Topae,  yellow;  0,  Emerald,  green;  0.  AmetfipH,  purple.  A  vnrict^ 
having  a  stellate  opalescence  when  viewed  in  the  direction  of  the  vertical  axis  of  the  crystal,  is 
the  Asteriated  Sapphjre  or  Star  Sapphire  (Asteria  of  Pliny).  The  ruby  sapphire  was  probably 
included  under  the  avBpa^  of  Theophrastus,  and  the  Carhuneulue  and  Lye/mie  of  Pliny.  The 
blue  sapphire  (Ceylon)  was  called  Salamstein  by  Werner. 

Barbyite  is  a  more  or  less  opaque  magenta-colored  ruby  fi'om  Victoria,  cf.  Liversidge.  Min. 
N.  S.  W..  198,  1888.  Ohlormpphir  is  a  deep  green  variety  occurring  in  bombs  of  a  "sauidine- 
gneiss  "  enclosed  in  an  ancient  trachytic  tufa  at  EOuigswmter  on  the  Khine,  cf.  Polig,  Bcr.  uied. 
Oes. ,  May  7,  1888. 

2.  Corundum. — Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  colors  light 
blue  to  gray,  brown,  and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayish 
smoky-brown  tint,  but  greenish  or  bluish  by  transmitted  light,  when  translucent,  and  either  in 
distinct  crystals,  often  lar^e,  or  cleavable-massive.  It  is  ground  and  used  as  a  polishing  material, 
and  being  purer,  is  superior  in  this  respect  to  emery,  ft  was  thus  employed  in  ancient  tiroes, 
both  in  India  and  Europe.  The  ''Armenian  stone  "  is  supposed  by  King  to  have  been  corundum 
rather  than  emery. 

8.  Embrt.  Schmirgel  (?«r97i.— Includes  granular  corundum,  of  black  or  grayish  black  color, 
and  contains  magnetite  or  hematite  intimately  mixed.  Sometimes  associated  with  iron  spinel  or 
hercyuite.  Feels  and  looks  much  like  a  black  fine-grained  iron  ore.  which  it  was  long  considered 
to  be.  There  are  gnidatious  from  the  evenly  tine  grained  emery  to  kinds  in  which  the  corundum 
is  in  distinct  crystals  This  last  is  the  case  with  part  of  that  at  Chester,  Massachusetts.  The 
specific  gravity  varies  rather  widely,  G.  =  8'75-4'31  Smith. 

Comp. — Alumina,  A1,0,  =  Oxygen  47*1,  aluminium  52*9  =  100.  The  crystal- 
lized varieties  are  essentially  pure;  analyses  of  emery  show  more  or  less  impurity, 
chiefly  magnetite. 

For  analyses,  etc.,  see  J.  L.  Smith,  Am.  J.  Sc.  10,  864, 1850.  XI,  58. 1851,  42.  88.  1866.  and 
5th  Ed.,  p.  189. 

Pyx.,  etc.— B.B.  unaltered;  slowly  dissolved  in  l)oraxand  salt  of  phosphorus  to  a  clear  glass, 
which  is  colorless  when  free  from  iron;  not  acted  upon  by  soda.  The  finely  pulverized  mineral, 
after  long  healing  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
but  converted  into  a  soluble  compound  by  fusion  with  potassium  bisulphate. 

Obi.— Usually  occurs  in  crystalline  rocks,  as  granular  limestone  or  dolomite,  gneiss,  granite, 
mica  slate,  chlorite  slate.  The  associated  minerals  often  include  some  species  of  the  chlorite 
group,  as  prochlorite,  corundophilite,  margarite,  also  tourmaline,  spinel,  cyanite.  diaspore, 
and  a  series  of  aluminous  minerals,  in  part  produced  from  its  alteration.  Occasionally  found  in 
ejected  masses  enclosed  in  younger  volcanic  rocks,  as  at  EOnigswinter.  Nledermendig,  etc. 
Rarely  observed  as  a  contact-mineral.  The  fine  sapphires  are  usually  obtained  from  the  beds 
of  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of 
magnetite,  and  several  kinds  of  gems,  as  spinel,  etc.  The  emery  of  Asia  Minor,  Dr.  Smith 
states,  occurs  in  granular  limestone. 

The  best  rubies  come  from  the  mines  in  Upper  Burma,  north  of  Mandalay,  in  an  area  cover- 
ing 25  to  30  square  miles,  of  which  Mogok  is  the  center.  Also  found  in  the  marble  hills  of  Sagyin, 
16  miles  north  of  Mandalay.  The  rubies  occur  in  tdtu  in  crjrstalline  limestone,  also  in  the  soil 
of  the  hillsides  and  in  gem-bearing  gravel.  All  the  crystallized  varieties  of  the  species  occur 
here:  the  spinel  ruby  is  a  common  associate.  A  ruby  weighing  804  carats  is  said  to  have  been 
found  here  in  1890.  Rubies  and  sapphires  have  also  been  reported  from  other  localitief«.  and  the 
massive  varieties  are  common  especially  in  the  crystalline  rocks  of  southern  India.  Ruby  mines 
have  also  been  worked  at  Jagdalak.  82  miles  east  of  K&bul,  Afgh&nist&n.  Some  fine  sapphires  were 
obtained  in  1882  from  the  Zansk&r  range  of  the  Kashmir  Himalayas  near  the  village  Mach6l  in 
Pddar,  and  since  then  mining  has  been  carried  on  there  with  some  success  (Mallet,  Min.  India;  La 
Touche,  Rec.  G.  Surv.  India,  23.  59,  1890).  Blue  sapphires  are  brought  from  Ceylon,  often  as 
rolled  pebbles,  but  also  as  well-preserved  crystals.  Corundum  occurs  in  the  Camatic  on  the 
Malabar  coast,  on  the  Chantihiin  hills  in  Siam,  and  elsewhere  in  the  East  Indies;  also  near 
Canton.  China.  At  St.  Gothard.  it  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in 
Piedmont,  in  white  compact  feldspar.  Adamantine  spar  is  met  with  in  large  coarse,  hexagonal 
pyramids  in  Gellivnra,  Sweden. 

£mery  is  found  in  hirge  boulders  at  Kaxos,  Nicaria.  and  Samoa  of  the  Grecian  idands;  alao 
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in  Asia  Minor,  12  m.  £.  of  Epbesus.  near  Gumuch-dagh,  where  it  was  disrovered  in  situ  by  Br. 
J.  Lawrence  Smith,  associated  with  margtirite,  chloriioid.  pyrite,  calcite,  etc.;  and  also  at  Kulah, 
Adiiia,  and  Manser,  the  last  24  m.  N.  of  Smyrna;  also  with  the  uacrite  (?)  of  Cumberland,  Enff- 
land.  Other  localities  are  in  Bohemia,  near  Petschaii;  in  the  Ural,  near  Ekaterinburg;  and  in 
the  Ilmen  mountains,  not  far  from  Miask;  in  the  gold-washings  northeast  of  Zlatoust  as  small 
crystals  (called  ammonite  after  Senator  Soimonov)  in  barsovite  (Kk.  Min.  Kussl.,  1,  80,  2,  80). 
Oorundum,  sapphires,  and  less  often  rubies  occur  in  rolled  pebbles  in  the  diamond  gravels  on  the 
Cudffegong  river,  at  Mudgee  and  other  points  in  New  South  Wales. 

Inrf.  America,  in  Maine,  at  Gi-eenwood.  in  cryst.  in  mica  schist,  with  beryl,  zircon,  lepidolite, 
rare.  In  Masmiehusetts,  at  Chester,  conindum  and  emery  in  a  large  vein,  consisting  mainly  of 
emery  and  magnetite,  associated  with  diaspore.  ripidolite,  margarite,  etc.;  the  corundum  occa- 
sionally in  blue  pj'ramidal  crystals.  In  QmTieeticut,  at  W.  Farms,  near  Litchfield,  in  pule  blue 
crjrstals;  at  Norwich,  with  sillimanite,  rare.  In  New  York,  at  Warwick,  bluish  and  pink,  with 
spinel,  and  often  in  its  cavities;  Amity,  white,  blue,  reddish  crystals,  with  spinel  and  rutile  in 
gran,  limestone.  Emery  with  magnetite  and  green  spinel  (hercyuite)  in  Westchester  Co.  In 
Conlandt  township,  near  Cruger's  Station,  and  elsewhere  (Am.  J.  Sc,  33,  194.  1S87).  In  New 
Jeney,  at  Newton,  blue  crystals  in  ^ran.  limestone,  with  grass-green  hornblende,  mica,  toux- 
maliue.  rare;  at  Vernon,  near  State  line,  red  crystals,  often  several  Inches  long.  In  BenngyU 
tania,  in  Delaware  Co.,  in  Aston,  near  Village  Green,  in  large  crystals:  at  Mineral  Hill,  in  loose 
cryst.;  in  Chester  Co.,  at  Unionville,  abundant  in  crystals,  some  masses  weighing 4,000  lbs.,  and 
crystals  occasionall3r  4  in.  long,  with  tourmaline,  margarite,  and  albite;  in  lars^e  crystals  loose  in 
the  soil  at  Shimersville,  Lehigh  Co.    In  Virginia,  in  the  mica  schists  of  Bufl  Mt.,  Patrick  Co. 

Common  at  many  points  along  a  belt  extending  from  Virginia  across  western  North  and 
South  Carolina  and  (ieorgia  to  Dudley vi lie,  Alabama;  especially  in  Madison,  Buncombe,  Hay- 
wood. Jackson.  Macon,  Clay,  and  Gaston  counties  in  North  Carolina.  The  localities  at  which 
most  work  has  been  done  are  the  Culsagee  mine.  Corundum  hill,  near  Franklin,  Macon  Co.,  N.C.. 
and  26  miles  S.  £.  of  this,  at  Laurel  Creek,  Ga.  The  corundum  occurs  in  beds  in  chrysolite 
(and  serpentine) and  hornblcndic  gneiss,  associated  with  a  species  of  the  chlorite  group,al80  spinel, 
etc..  and  here  as  elsewhere  with  many  minerals  resulting  from  its  alteration.  (Cf.  Shepard.  Am. 
J.  Sc.,  4,  109.  175.  1872;  also  Genth,  1.  c.)  Fine  pink  crystalsof  corundum  occur  at  Hiawassee, 
Towns  Co.,  Georgia. 

In  Colorado^  in  small  blue  crystals  in  mica  schist  near  Salida,  Chaffee  Co.  Gem  sapphires  are 
fonnd  near  Helena,  Montana,  in  cold-washings  and  in  bars  in  the  Missouri  river,  especially  the 
Eldorado  bar.  In  C7a^|jri^mta,  in  Los  Angeles  Co..  in  the  drift  of  San  Francisqueto  Pass.  In 
Canada,  at  Burgess,  Ontario,  red  and  blue  cnrstals. 

AIL — Corundum  undergoes  extensive  alteration,  a  series  of  aluminous  minerals  being  the 
result.  The  commonest  change  is  to  the  potash  mica  damourite,  also  to  spinel,  cyauite,  fibrolite, 
zoisite.  margarite,  and  other  species.  Cf.  Genth,  Am.  Phil.  Soc.,  13,  861,  1878;  ibid.,  20,  881, 
1882:  Am.  J.  Sc,  39,  47,  1890. 

Artl£ — Formed  by  decomposing  potash  alum  by  charcoal  (Gaudin);  in  crystals  by  exposing 
to  a  high  heat  4  pts.  of  borax  and  1  of  alumina  (Ebelmen);  by  subjecting  in  a  carbon  vessel 
aluminium  to  the  action  of  boric  acid,  the  process  yielding  large  rhombohedral  plates  (Deville  & 
Caron);  by  addition  to  the  last  of  chromium  fluoride  in  varying  amounts,  affonling  the  rtd 
sapphire  or  blue  sapphire,  orafine  green  kind;  byaction  of  aluminium  chloride  on  iinie(Daubree<. 
Again  by  the  fusion  of  alumina  and  minium  in  siliceous  earthen  crucibles,  yielding  a  fusible 
lead  aluminate  which  was  subsequently  decomposed  by  the  silica,  setting  free  the  alumina  in 
hexagonal  crystals  of  considerable  size  (Fremy  and  Fell);  under  varying  conditions  rubies, 
flspphires,  etc.,  being  obtained.  Also  by  the  decomposition  of  aluminium  chloride  by  magnesium 
and  water  vapor  at  a  high  temperature  in  a  sealed  tube  (Meunier).  Cf.  Fouque-Levy,  Synth. 
Min.,  218-224.  1882;  BourgeoU.  Reprod.  Min.,  62,  1884. 

Ret— >  Min.,  p.  242,  1852.  •  Cf.  Mir.,  1.  c,  and  Svr.,  Att.  Ace.  Torino,  7,  877.  1871. 
•  Klein,  Ceylon,  Jb.  Min.,  486.  1871.  ♦  Kk.,  Ceylon,  Min.  Russl..  6. 228.  1874.  »  Busz.  Ceylon, 
Zs.  Kr.,  16,  623.  1889.  •  Bruhns.  ibid.,  17,  554,  1890.  '  Dx.,  Propr.  Opt.,  2. 18.  1868.  •  Cf. 
Mid.,  Ann.  Mines,  10, 150,  1876,  who  makes  the  species  orthorhombic;  also  Btd.,  Bull.  Soc. 
KuL,  1.  95.  1878;  Tschermak,  Min.  Mitth.,  1,  862.  1878,  who  regards  it  as  monoclinic;  Lsx.,  Zs. 
Kr..  10,  846.  1885. 

232.  HSMATrm.  UinariTtj^  [=  Blood-stone]  pt.  Tfieophr,,  325  b.c.;  Dioteor.,  6,  148. 
A.D.  40.  Haematites  pt.  Plin,,  36,  28,  88.  a.d.  77.  (1)  Galenee  genus  tertiiim  ontnis  metalli 
inaniasimum.  Oerm.  Eisenglanz,  (2)  Haematites  pt.  =  Oerm,  Blutstein.  Glaskopf.  Agrie  ,  Interpr., 
465,  468.  1646.  (1)  Speglande  Jemmalm.  Minera  ferri  specularis.  (2)  Haematites  ruber,  (8)  Ochra 
rubra.  Wall,,  259-266,  1747.  Rotheisenslein.  (1)  Jftrnmalm  trilui-a  rubra.  Speslande  Eisen- 
gUmroer,(2)Hflematites  ruber,  (8)  Ochra  pt.,  Oronst.,  178-185,1758.  Specularlron;  Red  Hematite, 
Red  Ocher.  Specularite.  Fer  speculaire,  (2)  Hematite  rouge.  Sanguine,  Fr.  (1)  Eisenglanz, 
(2;  Roth  Eisenstein,  Roilier  Glaskopf.  Hotlier  Eisennihm,  Wern,,  Bergm.  J.,  1789.  Iron  Glance, 
Red  Iron  Ore.  lied  Oxide  of  Iron.  Micaceous  Iron  Ore.  (1)  Fer  oligiate,  (2)  Fer  oxyde  rouge, 
J5r.,Tr..  1801.  Hftmatit  ^att*m.,  Haid.  Handb..  552.  1845,  Hausm.  Handb.,  282.  1847.  Jern. 
irians.  Rod  Jemmalm,  Blodsten,  ROdmalm,  8wed.  Ematite  rossa,  Oligisto,  Ferro  specolare  Ita^ 
Hematita  rojo,  Hierro  oligisto  Span. 
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Rhombohedral.    Axis  6  =  1-36557  ;  0001  A  101 1  =  57°  37'  4"  Koksharov'. 

t  (29-4'88-8l.  if")  ^  i^^.-  V) 

.       I  /2  (6-81413,  -  A*) 


Forms- : 
c  (UOOl,  0) 
m  (1010,  i) 
a  (1120.  ^-2) 
A  (4150,  i-l) 
6   (2130,  ^.J) 

A  (10  116,  T>j) 

e  (1019.  i) 

ti  (lOil  i) 

r  (3-0-310.  A)« 

c  (2025,  D 

d  (1012.  i) 

0  (4047,  ♦) 

r  (3035,  I) 


0  (5058.  i) 
r  (1011.  R) 

1  (5053,1) 
m  (4041,  4) 


a  (01  i-28.  -  A) 
y  (0118.  -  i) 


3?  (0665,  -  f  V 

JV'(05S4.  -  J) 

a  (0382,  -  I) 

s  (0221.  -  2) 

p  (0551,  -  5) 

q  (1126,  i-2) 


n  (0-2-213,  -  A)   ^  (^^^3'  *-2) 

r(2245,  f  2) 

n  (2243,  f  2) 

X(4483, 1-2) 

F(8862.  3-2) 


M  (0115.  -  I) 
o  (0114,  -  i) 
r  (0227,  -  f ) 
e  (0112.  -  i) 
p  (0557,  -  4 ) 
y4  (0445,  -  i) 
V  (0111.  -  1) 


q  (8-210-9,  !»)• 

S  (7298.  I*) 
€  (8  1-4-32.  A") 
/  (6281.  4») 

0(5276.  i*) 

«  (15-7-22-2,  4*^) 
t  (2184,  i«) 
t  (4265,  |«) 


aj  (5-5  10-3. -^-2)    jfc  (2l8l,  1») 
e  (2241.4-2)  g  (3254,  i») 

c7(6  4i5-5,  |») 


C  (23§5.  -  l») 
!P^  (4-6  i6'7.  -  f») 
^  (2352,  -  i») 
Z  (1288,  -  i«) 
1^  (1235.  -  i») 
P  (2467,  -  f ») 
*  (714-2i-20,  -  Al 
a:  (1232,  -  i») 
/?  (2461,  -  2') 

OS  (2576,  -  i*) 

B  (110  ii-3,  -  3^) 


Bucking  adds:  (9  5  14  0,  i-^);     77(5054,  f),     ©(2021,  2);    (0559,  -  f),    (0  8-811,  -  j\), 

Y  (0992.  -  f).  Tr(0771,  -  7);  k  (11210,  J-2).  C(8865,  1-2);  r  (721-73-78,  f  j'^).  5(266  827,  v')» 

ir(24-6  80-5.  Y*).  -K'(16-8-24-25,  ,V).  2>  (15-8-28-22.  A^),  F(9-5-i413.  A*),  jy(ll-7-i8'22.  -ft*). 

/  (14-8-22-38,   ^^)\     A  (5-9-iJ'20.  -  J*),       0  (8-15-2319.  -  A^).      A  (10-20-30-27.  -  \%\ 

J/ (714-2il8,  -  {'),  i' (115  16-4,  —  J*).     Scacchi  meutiona  several  doubtful  pyi-amids  and 
scalenobedroDS. 


rr'  =  •94*'    0' 

Tti  =    49*57 

AA'  =      9M5' 

wu!  =    87"    2' 

ee'  =    55"   2' 

da*  =    64"  51' 

TT  =    73"    3' 

W  =  114"  10' 

mm'  =  117"  36' 

cA  =      5"  38' 

eu  =    2^81' 

et  =    32*'  14i' 
cd      =    38"  15' 
cT     =    48^25' 
el       =    75"  46' 
cm      =    80"  591' 
cy       =    11*    9' 


17"  30' 
51"  86' 
67"  5' 
72"  24' 

8i**46' 

19°  17' 
80"  12' 
64"  51' 
a5"  29' 
aa'  =  105"  49' 

88'  =  111"  ir 

pp'  =  118"  26J' 

c^    =  24"28J' 

eit   =  42"  19^^ 

cF  =:  47"  32' 

en    =  61"  18' 

eX  =  74"  89' 


e^  = 

c^  = 

ca  = 

e8  = 

ep  = 

yy' = 

/i^  = 

«'  = 
AA'= 


cV  =  76' ir 

=  77*  87' 

=  79"  87V 

=  61"  59* 

=  101"  12' 

=  17"  47' 

=  14"  29' 

=  4"  89' 

=  91"  45' 

=  27"  41' 

=  66"  24' 

=  27' 20' 

=  68"  20' 

=  82"  37' 

=  79*    6' 

=  37"    7' 

=  62"    1' 


ex 
ez 

nn' 
tow' 

f 

€€ 

r 

W 

f»^ 

kk' 
kk' 

99' 


99" 


=  48"  15* 
=  44"  3* 
=  60"40' 
=  44"  58' 
=  57"  38' 
=  54**  r 
=  69"  49' 
=  17"  25' 
=  86"  14' 
=  24"  13' 
=  49"  36' 
=  29"  3' 
=  60"  12 
=  87*  56' 
=  81"  5' 
=  27"  24' 


00' 
PP' 

GOQO' 

0000^   =  72"  87' 


Twins:  tw.  pi.  (1)  c,  penetration-twins;  also  comp.  face  often  X  ^  as  in  f.  5. 
(2)  r,  less  common,  usually  as  polysynthetic  twinning  lamellae*,  producing  a  fine 
striation  on  <;,  and  giving  rise  to  a  distinct  parting  or  pseudo-cleavage  ||  r.  Crys- 
tals often  thick  to  thin  tabular  ||  c,  and  grouped  in  parallel  position  or  in  rosettes; 


Ural.  Kk. 


c  faces  striated  |  edge  c/d  and  other  forms  due  to  oscillatory 
combination;  also  in  cube-like  rhombohedrons;  rhombohe-. 
dral  faces  u  horizontally  striated  and  often  rounded  over 
in  convex  forms.  Also  columnar  to  granular,  botryoidal, 
and  stalactitic  shapes;  also  lamellar,  laminae  joined  parallel 
to  Cy  and  variously  bent,  thick  or  thin;  also  granular,  friable 
or  compact. 

Parting:  c,  due  to  lamellar  structure;  also  r,  caused  by 
twinning.  Fracture  subconchoidal  to  uneven.  Brittle  in 
compact  forms;  elastic  in  thin  laminae;  soft  and  unctuoas  in 
some  loosely  adherent  scaly  varieties.  H.  =  5*5-^*5. 
G.  =  4*9-5 -3;  of  crystals  mostly  5-20-6*25;  of  somo  com* 
pact  varieties,  as  low  as  4*2.      Luster  metallio   and  occft" 
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hDOallv  eplendent;  aomotinieH  dull.  Color  dark  stuel-gi-ay  or  iron-black;  in 
veiy  tnin  pKrticlee  blood-red  by  tmnsmitUsd  light;  when  earthy,  red.  Streak 
cberry-red  or  reddish  brown.  Opuqiie,  except  when  in  very  thin  laminse.  Ojitically 
D€gutive,  artif.  cryet.,  Michel.  Sometimes  feebly  magnetic,  and  occaeioually 
magnet i polar.  Electrical  conductivity  |  c  nearly  double  tnat  J.  c,  the  conductivity 
tor  both  electricity  and  heat  conforming  to  the  crystalline  Bymmetrj,  Backatrdm*. 

Var.  1.  Specular.  Luster  metallic,  and  crystals  often  spier  lent,  whence  the  name  tpeevlor 
iron  (GIsDzeisenerz  Germ,),  (b)  When  the  structure  la  foliated  or  micaceous,  the  ore  U  called 
micaaau*  hematite  (ElseDgUmmer  Oerm.);  some  of  the  micaceous  varieties  are  aoft  and  unctuous 
(Eiseniabai  Qerm.). 

2.  Compact  columnar;  or  Sbrous,  The  masses  often  lone  radlaling;  luster  iubmetaltic  10 
metallic;  Color  brownish  red  to  iron-black.  Sometimes  called  red  hematUe,  the  name  hematite 
•moDg  Ibe  older  mineralogists  Includiug  the  fibrous,  stalaclitlc,  and  other  solid  massive  varietiea 
of  this  speciea,  also  limonlle  and  turrite.  Often  in  reniform  masses  with  smooth  fracture,  called 
ttdntg  ore  (rother  Qlaskopf.  Blutstein,  £isentiiere.  Germ.). 

>.  Bed  Oc/ierou*.     Beddle  ar  Buddie  (Rr)lh'i\  Oerm.).     Red  and  earthy.     Often  Bpecimeos  of 
the  preceding  are  red  ocberous  oo  some  parts.    BeiUle  and  red  ehalk  are  red  ocher.  mixed  witli    , 
more  or  less  clay. 


1-4.  Simple  forms.    0,  Vesuvius,  Bbk.    6,  Blnneuthal,  Calderon.    7,  8,  Elba.    Q.  St.  Oothard. 
4   CUt]/  Iron-tUme;  Argiilaeeoa*  hematite.     Hard,   brownish  black  to  reddish  brown,  often 


<«)  When  consistiog  of  minute  flattened  concretions,  it  is  tbe  Untieular  iron  ore;  also  called  foe- 
tHore.  Foerste  has  shown  that  this  oOHtlc  ore  in  the  Clinton  FTfoup  conslsla  largely  of  the  frag- 
■Denial  renuins  of  bryoman  corals.  Itabirj/U  is  a  schist  resembling  mica-schist,  bet  coutaluing 
much  specular  ore  in  grains  or  scales,  or  in  the  micaceous  form. 

Coup. — Iron  aesquioxide,  Fe,0,  =  Oxygen  30,  iron  70  =  100.  SoiDct.mea 
contains  titanium  and  magneBinm,  and  passing  into  ilmenite,  wh.  see. 

Pyr.,  ato. — B.B.  infusible;  on  charcoal  in  R.F.  becomes  magnetic;  wllb  borax  gives  ibe 
iron  Tractions.  With  soda  on  charcoal  in  R.F.  Is  reduced  to  a  gray  msgnelfc  metallic  powder. 
Soluble  in  concentrated  hydrochloric  acid. 

ObSi— This  ore  occura  in  rocks  of  all  ages.  Tbe  specular  variety  is  mostly  confined  to  rrya- 
talline  or  meiamorphic  rocks,  but  is  also  a  result  of  igueous  action  about  some  volcanoes,  ne  at 
Tetuviua  Many  of  tbe  geological  formations  contain  the  argillaceous  variety  or  clay  iron-slone, 
which  is  moctiv  a  marsh -formation,  or  a  depnsll  over  the  bottom  of  shallow,  stsgoanl  water 
but  this  kind  of  clay  lroD-slniie<tlint  giving  a  red  powder)  la  less  common  thau  the  corresponding 
Tarifty  of  limonit«.  The  beds  thai  occur  to  metsmorpbfc  rocks  are  sometimes  of  very  great 
Uilcluiesa.  and,  like  tboae  of  magnetite  in  the  same  situation,  have  resulted  froni  ibe  tilientlnB 
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of  stratified  l)eds  of  ore,  originally  of  marsb  origin,  which  were  formed  at  the  same  time  with 
the  eiiclosiug  rocks,  aud  uuderweut  metuinorpbum,  or  a  change  to  the  crystalline  condition,  at 
the  same  time. 

Beautiful  crystallizations  of  this  species  are  brought  from  the  island  of  Elba,  which  has 
afforded  it  fn>m  a  very  remote  period,  and  is  described  by  Ovid  as  *'  Insula  iuexhaustis  chalyb- 
dum  gencrosa  metallis."  The  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant 
luster.  St.  Got  bard  affords  beautiful  specimens,  composed  of  crystallized  tables  grouped  in  the 
form  of  rosettes  {Eisenrosen),  and  accompanying  crystals  of  adularia.  Near  Limoges,  France,  it 
occurs  in  large  crystals.  Flue  crystals  are  the  result  of  volcanic  action  at  Etna  aud  Vesuvius, 
and  particularly  in  Fossa  Caucbarone,  on  Monte  Somma,  where  it  incrusts  the  ejected  lavas; 
also  formed  in  most  recent  eruptions  about  the  fumaroles;  in  that  of  1855,  in  fine  crystallizations 
about  the  fumaroles.  some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Areudal  in 
Norway.  Liluglmn  and  Koi-dmark  in  Sweden,  Framont  in  Lorraine,  Daupbine,  Binnentliai 
and  Tavetscb.  Switzerland,  also  Cleator  Moor  in  Cumberland,  ailord  splendid  specimens. 
Red  hematite  occurs  in  reniform  masses  of  a  fibrous  concentric  structure,  near  Ulver- 
stone  in  Lanc^isliire,  in  Saxony,  Bohemia,  and  the  Uarz.  In  Westphalia  it  occurs  as  pseudo- 
morphs  after  calcite  In  Brazil  it  is  associated  with  quartz.  In  Spain,  also  Chili,  there  are 
immense  beds. 

In  N.  America,  widely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  the 
Archaean  age,  as  in  the  upper  peninsula  of  Michig*an,  in  the  Marquette  district,  also  in  Menominee 
county  Hud  west  of  Luke  Agogebic  in  Gogebic  county;  further  through  northern  Wlscousin, 
Florence.  Ashland  und  Dodge  Cos.,  and  in  Minnesota  near  Vermilion  lake.  St.  Louis  Co.;  in 
Missouri,  at  the  Pilot  Knob  and  the  Iron  Mtn.;  the  former  650  feet  high,  consisting  mainlv  of 
an  Archaean  quartz  rock,  and  having  specular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds 
iiiterlaminated  with  quartz:  the  latter  200  feet  high,  and  consisting  at  surface  of  massive  hema- 
tite in  loose  blocks,  many  10  to  20  tons  in  weight. 

In  New  York,  in  Oneida,  Herkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  var.  (faB- 
ill  ore),  constituting  one  or  two  beds  in  the  Clinton  group  of  the  Upper  Silurian;  the  same  in 
Pennsylvania,  and  as  far  south  as  Alabama;  and  in  Canada,  and  Wisconsin  to  the  west:  in  Ala- 
bama, there  are  extensive  beds  along  each  border  of  the  anticlinal  vallevs.  through  Jackson, 
Marshall,  Blount.  Cherokee,  Etowah,  Jefferson,  Tuscaloosa  counties  (Min.  Res.  U.  8.,  1887); 
prominent  mines  are  near  Birmingham. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value, 
either  crystallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  specimens,  are 
in  northern  New  York,  at  Gouverneur,  Antwerp.  Hermon,  Edwards.  Fowler,  Canton,  etc.; 
Woodstock  and  Aroostook,  Me.;  at  Hawley.  Mass.,  a  micaceous  variety;  at  Piermont,  N.  H.,  id.; 
in  North  and  South  Carolina  a  micaceous  variety  in  schistose  rocks,  constituting  the  so-called 
apeeular  eehiet,  or  iiabiryts. 

Named  hematite  from  aijaa,  blood,  it  seeminsr,  savs  Theophrastus,  as  if  formed  of  concreted 
blood.  This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  (V<r//crr/ri7$ 
^ctrQif),  which  was  of  a  yellowish  while  color,  probably  a  yellow  ocber,  an  impure  form  of 
limonite,  the  species  long  called  brown  hematite. 

AIL— By  deoxidation  through  organic  matter  forms  magnetite  or  protoxides;  and  from  the 
latter  comes  siderite  by  combination  with  carbonic  acid;  or  by  further  deoxidation  throujrh 
sulphureted  hvdrogen  forms  pyrite.  By  combination  with  water  forms  limonite.  Limonite, 
magnetite,  and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Arti£— Formed  in  crystals  by  the  action  of  steam  on  ferric  chloride,  regarded  as  the  probable 
method^  of  origin  of  the  hematite  of  lavas;  also  by  the  action  of  ferric  chloride  on  lime 
(Daubree);  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  FctOi,  the  application  being 
made  very  slowly,  lest  it  be  all  converted  to  chloride,  etc. 

On  the  formation  of  hematite  by  sublimation,  see  Arzruni,  Zs.  Kr.,  18,  44,  1890,  who  also 
gives  literature. 

Ref.-«  Vesuvius,  Min.  Russl.,  1. 8, 1858;  Mobs  gives  W  2':  L4vy.  Mir..  98'  50'.  »  Cf,  Mir.. 
Mm  .  ••'36.  18oi;  also  earlier,  Hbg.,  Min.  Not..  6,  48.  1868.  «.  et  seq.,  1864 (lisf  of  plnnes  on  p.  8), 
8,33.41.  9  52.  1870;  Rath,  Poge.,  128,  420,  1866;  Svr.,  Att.  Arc  Torino.  7.  877.  1873: 
Sec..  Contr.  Min.,  ii,  1  (Att.  Ace.  Napoli.  «.  1878).  Also  Bkg.,  Zs.  Kr..  1.  562.  1877,  2,  416, 
18^8. 

»  Flink,  Pajsberg.  also  the  following  rhombohedrons  not  all  above  doubt:  10  110.  2'Oi-lS, 

1017.  1016,  1015.  01  ill,  0li7,  0116,  Ak.  H.  Stockh..  Bihang,  13  (2),  7.  25,  1888.  <  Id  .  Nord- 
mark,  ibid.,  p.  32 

*  Bauer,  Zs.  G.  Ges.,  2«,  186.  1874;  Mgg..  Jb.  Min..  1.  216.  1884.  2.  35  1886  This  seema 
to  have  been  observed  by  Mobs  as  noted  by  Strttver,  Rend.  Accad  Line.  4,  847.  1888.  •  Bllck- 
strOm,  Ofv.  Ak.  Stockh..  45.  538.  1888:  also  thermo  electric  behavior,  ibid  .  p  S'jS. 

Martite.  Martit  Breith.,  Char.,  288.  1832.  Martite  is  iron  sesouioxide  under  an  isometric 
form,  occurring  in  octahedrons  or  dodecahedrons  like  magnetite,  and  l)elJeved  to  be  pseudomor- 
phoiis  after  mas^netite;  perhaps  in  part  also  after  pyrite.  Parting  octftliodn\1  like  magnetite. 
Fracture  ronchoidal.  H.  =6-7.  G  =  4-809-4-882.  Brazil.  Breith.:  4*65.  Puy-de  Dftme;  4*35, 
Frissem,  Dewalque;  515.  Brazil.  Rg.:  5194-5-205,  Brazil,  Lex.:  58:^  Monroe.  N.  Y  .  Hunt. 
Luster  snhmctallic.  Color  iron-black,  sometimes  with  a  bronzed  tarnish  Streak  reddish  hrowa 
or  purplish  brown.     Not  magnetic,  or  only  feebly  so.     The  crystals  are  sometimes  embedded  in 
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the  rnasdve  segquloxide.  They  are  distinguished  from  magnetite  by  the  red  streak,  and  very 
feeble,  if  any,  action  on  the  magnetic  needle. 

Found  at  the  localities  mentioned;  also  in  Vermont  at  Chittenden;  in  the  Marquette  iron 
r^OD  south  of  Lake  Superior,  where  crystals  are  common  in  the  ore.  as  if  all  of  it,  or  the  greater 
part,  were  martite;  Bass  lake.  Ontario;  at  Monroe,  N.  Y.;  in  a  rock  containing  quurtz.  feldspar, 
and  hornblende,  and  embedded  in  each  of  these  minerals  in  Di^by  county,  Nova  Scotia;  at  the 
Cerro  de  Mercado,  Duraugo,  Mexico,  in  large  octahedrons  (Siiliman,  Am.  J.  Sc. ,  24,  875, 1882); 
in  the  schists  of  Minas  Geraes,  Brazil;  at  the  Rother  Adler  mine  near  KittersgrOn,  Saxony; 
in  Moravia,  near  SchOuberg,  in  granite. 

The  martite  of  Monroe  contains  some  FeO,  Brush.  The  octahedral  crystals  from  Chittenden, 
Vt.,  according  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder;  part  give  a  slightly 
reddish  streak,  with  little  FeO;  and  part  ^ive  a  red  powder  and  contain  no  FeO. 

Whether  the  crystals  of  martite  are  original  crystals  or  pseudomorphs  after  either  magnetite 
or  pyrite,  or  both,  is  still  questioned  (cf.  Lex.,  Bull.  Soc.  Miu.,  12,  49, 1889);  but  the  latter  seems 
to  be  much  the  most  probable  view.  Rammelsberg  found  l'88-2'80  p.  c.  FeO  in  the  Brazil  crys- 
tals. The  octahedrons  from  the  fumaroles  of  Vesuvius  afforded  him  (Min.  Ch.,  159,  1860) 
Fe,0«  92*91.  FeO  617,  MgO  082  =  9990;  G.  =  5-28r>  The  crystals  from  Frassem.  France, 
contain  0*2  p.  c.  of  sulphur,  which  suggests  that  these  may  be  pseudomorphs  after  pyrite.  The 
Brazilian  crystals  are  pure  FesOi,  as  found  by  Lacroix. 

Kaphisideritb.  Raflsiderite  A.  SctKchi,  Att.  Accad.  Napoli,  Mem.,  3,  read  Dec.  1, 
1888.  A  form  of  iron  sesquioxide  occurring  in  the  tufa  of  Piauura  and  Fiano  in  the  Campania; 
it  appears  in  minute  acicular  crystals  for  which  an  orthorhombic  form  is  suggested. 

233.  ILMENITB  or  Mekaccanitb.  Specular  Iron  pt.,  Eisensand  pt.,  of  last  cent. 
Menachanitc  (fr.  Cornwall)  Wm,  McGregor,  J.  de  Phys..  72,  152.  1791,  Crell's  Ann.,  1791.  and 
Eirwan's  Min.,  1796  (making  it  to  consist  of  iron  and  an  oxide  of  a  probably  new  metal). 
Eiaenhaltiire  Titanerz,  Menakanit  (from  Cornwall)  Klapr.,  Beitr.,  2,  226;  (fr.  Aschaffenberg) 
lb.,  282.  285.  1797.  Titane  oxyde  ferrif^re  K,  Tr.,  1801.  Mftnaken  Kar$i„  Tab.,  74,  1808. 
TiUncisenstein.  Titaneisen,  Qerm,  Titanic  or  Titaniferous  Iron.  Crichtonite  (spelled  Craitonite) 
Bmrn.,  Cat..  480,  18ia  Axotomes  Eisenerz  (fr.  Qastein)  MohB,  Grundr.,  2,  462.  1824,  =  Kib- 
delophan  Kbl ,  Schweiff.  J..  «4,  1882.  Ilmenit  (fr.  L.  Ilmen)  A,  T,  Kupfferr,  Kastn.  Arch.,  10. 
1,  1827.  Mohsitc  (fr.  Dauphinfi)  Levy,  Phil.  Mag.,  1,  221,  1827.  Hystatisches  Eiseiiei-z.  Hys- 
tatite  (fr.  Arendal),  BreUk,,  Uib.,  64.  1880,  Char.,  286,  1832.  Haplotypite  Breiih.  Basjinomelan 
(fr.  St.  (^othard,  -  Eiaenrose)  JTW.,  Grundr.,  818.  1888.  Washingtonite  (fr.  Conn.)  Sliep,,  Am. 
J.  8c..  43.  864,  1842.  Titanioferrite  C1»a/pm,,  Min.,  1843.  Paracolumblte  (fr.  Taunton)  87iep., 
ib.,  12,  209,  1851.    Paniilmenite,  ib.,  20,  56, 1880.    Titanjern,  Titanjernmalm  Swed. 

Rhombohedral;  tetartohedral.    Axis  6  =  1-38458;  0001  A  1011  =  •ST^  58'  30" 
EokBharov'. 


Forms*: 

«  (1014.  J) 

I  (5052, 1) 

p(0551,  -  5) 

n  (2428,  f2  1) 

t  (0001.  0) 

C  (2025,  f) 

tf(0112,  - 

i) 

7C  (i'218,  J-2 1) 

^  (5-510:l,  -^^-2 

TOdOio. /) 

r  <10il,  B) 

•  (0221,- 

2) 

n  (3243.  f  2  r) 

a;  (6-4- 10-5,  |M) 

a  (1120,  i-2) 

ctt=2r 

47' 

cp 

ss 

82'  52' 

es' 

=    65*  28' 

e^    =  77-  46^ 

cC  =  82' 

86' 

uu' 

— ~ 

87*'  »»' 

8S' 

=  lll''*29f 

irn.  =  H»'  39' 

el  =75- 

6r 

cc 

~~ 

55"  87f 
94"  29^ 

PP' 

=  118"  29' 

n/*,  =  52'*  10' 

a  =  88' 

88' 

rr' 

^^ 

en 

=    42M2i' 

Cf  =  72" 

88' 

U 

;= 

114**  88' 

en 

=    61"  88' 

Twins:  (1)  tw.  pi.  c;  (2)  r,  as  tw.  lamellae,  less  common  than  with  hematite. 
Crystals  UBually  thicK  tabular;  also  acute  rhombohedral.  Often  in  thin  plates  or 
laminse.    Massive,  compact;  in  embedded  grains,  also  loose  as  sand. 

Fracture  conchoidal.  H.  =  5-6.  G.  =  4-5-5.  Luster  subnietallic.  Color 
iron-black.  Streak  submetallic,  powder  black  to  brownisli  red.  Opaque.  Influ- 
ences slightly  the  magnetic  needle. 

Comp.,  Tar.— If  normal,  FeTiO,  =  Oxygen  31-6,  titanium  31-6,  iron  36-8  =  100, 
or  Titanium  dioxide  52-7,  iron  protoxide  47*3  =  100;  or  (Fe,Ti),0,  since  Fe,0,  and 
Ti,0,  are  isomorphons.  The  nitio  of  titanium  to  iron  varies  widely,  usually  corre- 
sponding (Rg.^  to  TwFeTiO,. nFefiv  Sometimes  also  contains  magnesium,  replacing 
tne  ferrous  iron. 

The  varieties  recognized  arise  mainly  from  the  proportions  of  iron  to  titanium.    They  have 

been  named  as  follows,  commencing  with  that  containing  the  most  titanium.    No  salisfnctory 

external  distinctions  have  yet  been  made  out,  and  their  true  relations  are  in  many  cnses  in  doubt. 

1    KtbdOaphane.     Aliont  80  p.  c.  titanium.    In  crystiils.  but  usually  massive,  or  in  thin 

plates;  rr'  =  94"  1';  G.  =  4  661,  Gastein,  Mohs;  4-723-4*785,  ib.,  Breilh. 
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2.  Crkhtonite.  Composition  essentially  like  that  of  the  preceding.  In  acute  rbombohedrona 
with  basal  cleavage;  6.  =  4'79,  from  St.  Cristophe  (original);  4'tf89,  same  compouud  ftoic 
Ingelsberg,  Rg. ;  luster  bright. 

8.  Hmeniie.  Contains  26-80  p.  c.  titanium,  and  near  the  preceding  in  composition,  but 
with  more  sesquioxide  of  iron  (anal.  9).  Crystallized  and  massive;  G.  =  4*895,  fn)m  Ilmeo 
Hts.  (original),  Breith.;  4*81-4  878,  ib.,  Rg.  For  same  compouud  fr.  Egersund,  4*744-4  791. 
^,\  fr.  KragerO  4*701. 

4.  MenaecanUe.  About  25  p.  c.  of  titanium,  and  with  more  iron  sesquioxide  than  in  the 
preceding.  Massive,  and  iu  grains  or  as  a  sand  (Eisensand).  Q.  =  4*7-4*8,  f  r.  near  Menaccan, 
Cornwall  (orig.).     Similar  compouud  from  Iserwiese,  4*676-4*752,  Rg. 

5.  Bysiattte.  15-20  p.  c.  titanium,  and  much  FciOi.  rr'  =  98*  60';  G.  =  5,  Arendal  (orig.). 
Wctshingionite  belongs  here.  Occurs  in  large  tabular  rather  dull  crystals;  rr'  =  94°  approxi- 
mately;  G.  =4  968.  Westerly,  R.  I.,  and  5016,  Litchfield,  Ct.  (orig.),  Shepard:  for  latter, 
4*986.  Rg. 

6.  UddewUlite  D.  About  10  p.  c.  titanium  and  70  p.  c.  of  FciOi.  The  Aschaffenberg 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.  =  4*78. 

7.  Baaaiumulan  {Euenrosen  of  the  Alps).  6  to  8  p.  c.  Ti,  and  75  to  83  of  FcsOi;  G.  =  4*9&- 
5*21.    It  is  properly  a  titaniferous  hematite.    See  hematite. 

8.  Krotgero  hematite.    Containing  less  than  8  p.  c.  of  titanium. 

9.  Magnesian  Menaceanite;  PieroiiianUe  D.  Contains  lU  to  15  p.  c.  of  magnesia;  formula 
(Fe,Mg)TiOs:  G.  =  4*298-4  813.    Named  from  TcitcpoS,  bitter,  in  allusion  to  the  magnesia. 

The  MohtHe  is  of  uncertain  locality  and  composition.  Crystals  tabular;  in  twins;  no 
cleavage  observable. 

1.  2.  3.  4. 


1,  Ilmen  Mts.,  Ek. 


2,  Washingtonite.    8,  Crichtonite,  Dx.    4,  Ilmen  Mts.,  Kk. 


The  loose  Iror^-^andoi  Iserwiese,  called  ieerine,  is  in  part,  at  least,  in  isometric  octahedrons; 
and  the  trappiechea  Bisenen,  Breith.,  is  similar.     See  iserine  beyond. 

Paraeolumbite  or  Parailmenite  of  Shepard  is  an  iron-black  mineral  from  1  m.S.  W.of  Taunton, 
Mass.,  having  H.  about  5.  Pisani  has  proved  it  to  be  this  species.  He  found  G.  =  4*858, 
H.  4*5. 

AnaL— 1,  Marignac,  Ann.  Ch.  Phys.,  14,  50,  1845.  2,  Rg..  Pogg.,  104,  497  et  seq..  1858; 
Min.  Ch.,  148  et  seq.,  1875.  8,  4.  H.  F.  Keller,  Am.  Phil.  Soc.,  23.  -^,  1885.  5.  Mackintosh, 
Am.  J.  Sc,  29,  842.  1885.  6,  7,  Rg.,  1.  c.  8.  Tamm,  G.  FOr.  F5rh.,  2,  46. 1874.  9.  10,  Rg. 
11,  Petersen,  Ber.  Ak.  Mttnchen,  146.  1873.  12.  Cathrein,  Zs.  Kr.,  12,  44,  1886.  18-16,  Rg, 
17.  Marc,  1.  c.  18,  Rg.  19.  Knerr  and  Brunner.  Am.  Ch.  J.,  6, 413, 1884,  20,  Rg.  21,  Cohen, 
Jb.  Min.,  695,  1877.    22-25,  Rg. 

Also  Harrington,  Geol.  Canada,  1874:  Heddle,  Trans.  R.  Soc.,  Edinburgh,  30,  488, 
Feb.,  188*i.    5th  Ed.,  p.  144-145. 


1.  St.  Cristophe.  OriehtaniU 

2.  Gastein,  Kibdeicphane 

8.  Carter's  Mine,  N.  Carolina 

4. 

5.  Brazil 


f  f 


«• 


6.  Egersund 

7. 

8. 


f< 


<• 


9.  Ilmen  Mta,  Ilmmdle 

10.  KragerO 

11.  Frauenberg 

12.  FUrstschlagl,  Zamserthal 


G. 

TiO,  Fe,0,  FeO  MnO  MgO 

4-727 

52*27    1-20  46-58    — 

—    =100 

4-689 

1  5803    2*66  38*30  4*30 

1-65  =  99*94 

4*67 

52*78    808  3308    — 

5*33  SiO,  0*14  =  99*d8 

4-68 

52*64  1007  81  11    — 

5-33  =  99*15 

4-2 

59-20  32*11    4*90  1*78 

—    SiO,  116  =  99  10 

4-744-4-791 

51*30    8*87  89-88    — 

0*40  =  100*40 

«< 

45*77  1410  39-51    — 

114  =  100*5*2 

41-96  22*22  31  16  0*28 

8*16SiO,0-60.P,O»0-O2. 
[CaO0*55=d9M 

4*611-4*878 

45-98  14*80  86-52  272 

0-59  =  100*06 

4-701 

46*92  11-48  89*82    — 

1*22  =  99*44 

4-70 

46*21  12*82  40*50    tr. 

1-54  Cr,0,  tr.  =  100-r>7 

44-50  19*55  83*72    — 

803  =  100*8(> 
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G. 

la  Iserwiese,  laerine 

4-676 

14. 

4-746 

15. 

18. 

4-753 

17.  Litchfield,  Woihingtanite 

4'9d2 

18. 

19.  AdamstowD,  Pa. 

4-6 

20.  Wnrwick 

4-308 

21.  Du  Toil's  Pan,  S.  Africa 

4-486 

22?.  SDarum 

4-948 

23.  Biunentbal 

6127-5-150 

24.  St.  Gothard,  Eisenrase 

5-187 

25.  KragerO 

524 

TiO,  Fe,0,  FeO  MnO  MgO 

42-20  23-86  80-57  1*74  157  =z  99*44 

41-64  28-87  2500  1  00  4  66  =  101-17 

89-70  27  02        8034  2-28  =  99*29 

8718  28-40  29-20  801  297  =  10071 

22-21  59-07  18-72    —  —    =  100 

28-72  58-71  22*89  026  060  =  100-67 


13-81  58-86  82-88    —      — 

57*71     —     26-82  090  1871 

58-79    7-05  2705    —    1210 

10-47  80-68    8-90    —      — 

9-18  81-92    8-60    —      — 

9-10  83-41    7-68  044     — 

8-55  98  68    826    —      — 


SiO,  0*50  «  09-65 

=  99-14 

=  99-99 

=  100 

=  99-70 

=  100-58 

=  100  44 


On  the  composition  of  titanic  iron,  see  Rg.,  Pogg..  104,  497,  1858,  Min.  Cb.,  148,  1876 
Friedcl  aud  Guerin,  Ann.  Ch.  Phys.,  8.  88,  1876,  who  describe  artif.  cryst.  of  Ti,Oi  with 
er  =  56°  40',  also  isomorphous  mixtures  of  TiaOi  and  FeaOa 

Pyr^  etc.— B.B.  infusible  in  O.F.,  although  slighly  rounded  on  the  edges  in  R.F.  With 
borax  and  salt  of  phosphorus  reacts  for  ii-on  in  O.F.,  and  with  the  latter  flux  assumes  a  more  or 
leas  intense  brownish  red  color  in  R.F.;  this  treated  with  tin  on  charcoal  changes  to  a  violet-red 
color  when  the  amount  of  titanium  is  not  too  small.  The  pulverized  mineral,  heated  with 
hydrochloric  acid,  is  slowly  dissolved  to  a  yellow  solution,  which,  filtered  from,  the  undecom- 
posed  rniueml  and  boiled  with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color. 
Decomposed  by  fusion  with  bisulphate  of  sodium  or  potassium. 

Obs.— Occurs  in  beds  in  gneiss  and  other  crystalline  rocks;  also  in  small  particles  in  man^ 
crystalline  rocks,  often  associated  with  magnetite.  The  principal  European  localities  of  thu 
species  have  been  enumerated  above  in  connection  with  the  statement  of  varieties.  One  of  the 
most  remarkable  is  at  Kra^erO,  Norway,  where  it  occurs  in  veins  or  beds  in  diorite,  which 
sometimes  afford  crystals  weighing  over  16  pounds.  Others  are  Egersund,  Arendal,  Snarum 
in  Norway;  Miask  in  the  Ilmen  Mts.;  Boure  d'Oisans,  Dauphin6;  Bt.  Gothard,  etc. 

Fine  crystals,  sometimes  an  inch  in  diameter,  occur  in  Warwick,  Amity,  and  Monroe, 
Oranfe  Co.,  N.  Y.,  embedded  in  serpen  time  and  white  limestone,  and  associated  with  spinel, 
chondrodite,  rutile.  etc.;  also  4  m.  west  of  Edenville,  and  near  Greenwood  furnace  with  spinel 
and  chondrodite;  also  at  Chester  and  South  Royalston,  Mass.;  Litchfield,  Conn.  {w€uhingioniie)\ 
Troy,  Vt.,  with  chlorite.  Vast  deposits  or  beds  of  titanic  ore  occur  at  Bav  St.  Paul  in  Quebec, 
Canada,  in  syenite;  one  bed,  90  feet  thick,  continues  on  in  view  for  800  feet,  and  probably  far 
he^ond;  also  in  the  Seignory  of  St.  Francis,  Beauce,  mixed  with  magnetite  as  a  bed  45  feet 
thick  in  serpentine;  G.  =  4'C»6-4*66;  also  with  labradorite  at  Chftteau  Richer.  Grains  are  found 
in  the  gold  sand  of  California. 

l8RRi>'E.  Titaneisenstein  pt.,  Magnetischer  Eisen-Sand  pt.,  Wem,  Iserin  (fr.  Iser)  Wern., 
Letztes  Min.,  26.  62,  1817,  Hoffm.  Min.,  4,  258,  1817.  Oktaedrisches  Titaneiscn-Oxyd  Wern, 
Iserin  BreUk.,  Char.,  51, 1820.  Hexaedrisches  EisenErz  Moh»,  486, 1839.  Iserite.  Supposed  to 
be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphous.  Anals.  18-16,  above.  The 
locality  of  Iserwiese  gave  the  name  to  this  mineral.  The  titanic  iron-sand  is  partlv  in  octahedral 
forms,  and  this  portion,  if  not  all,  is  the  iMvine.  Yet  it  is  still  doubted  whether  the  octahedrons 
are  regular  octahedrons,  or  whether  they  are  acute  rhombohedrons  with  truncated  apices,  and 
therefore  true  ilmenite.  Similar  bands  come  from  many  other  localities,  as  from  Bohemia, 
Simony.  Calabria,  Ihiy-de-Ddme  in  France. 

Alt— The  titanic  iron  of  massive  rocks  is  extensively  altered  to  a  dull  white  opaque  sub- 
stance, called  leucoxene  by  Gfltnbel  (Die  pal&olith.  Eruptivgesteine  d.  Ficbtegebirges,  22. 1874). 
This  for  the  most  part  is  to  be  identified  with  titanite.  Cf.  Cathrein,  Zs.  Kr.,  6,  244.  1881.  also 
Rosenb.,  Mikr.  Phys.  Min.,  882,  1885. 

R«£r-'  Min.  Russl..  6.  350,  1874.  »  Cf.  Kk..  ib.,  1, 16and  1.  c,  also  Mir.,  Min.,  p.  239, 1852. 
A  crystal  from  the  Binnenthal,  regarded  as  tetartohedral  and  distinct  from  the  associated  hema- 
tite, gave  Bkg.,  r(i2i5, 1-21),^  (1216.  f2 1}.  Zs.  Kr.,  1,  576, 1877.  Cf.  also  Sbk. ,  Jb.  Min.,  287, 
1878.  Planes  on  crystals  from  C&viudi.  and  on  the  Swiss  '*  Eisenrosen,"  are  referred  to  hematite. 
Backing  includes  in  his  list  of  planes  a  large  number  of  forms  given  by  StrQver  for  e4iTundufn  ! 

Htdroilmenitb  C   W,  Blomstrand,  Mlnnesskrift  Fys.  Sftllsk.,  Lund,  No.  8,  p.  4,  1878. 

A  partially  altered  variety  of  ilmenite.  It  forms  thin  curved  plates  with  tolerably  dis- 
tinct rhombohedral  cleavage  [pseudo-cleavagcl;  rr'  =  98*'-94*'.  G.  =  4066-4186.  Color  iron- 
black.    Streak  dark  gray.    Luster  metallic.    Kot  magnetic.    Analysis: 

TiO,       SiO,      Fe,0,       FeO       MnO      CaO     MgO       H,0 

54-28       1-40       14-99       21*91        6*84       0*45       0*19       1*88  =  100*84 

The  mineral  decomposes  readily,  and  finally  becomes  coated  with  a  yellowish  white  crust 
consisting  essentially  of  TiO,.  l^robably  altered  from  normal  ilmenite  by  the  assumption  of 
Water.     From  Sni&land,  Sweden. 

Fkkrozixcite  i4(2am,Tabl.  Min..  78.  1869.   A  hydrous  mineral  containing  FcOy  and  ZnO 
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111.  Intermediate  Oxides. 

The  species  here  included  are  retained  among  the  oxides^  although  chemicallj 
considered  they  are  properly  oxygen-salts^  aluminates^  ferrates^  manganates,  etc., 
and  hence  in  a  strict  classification  to  be  placed  in  section  5  of  the  Oxygennsalta. 


n  m 


m 


Spinel  Group.    RR,0«  or  RO.  R,0..    Isometria 


234. 

Spinel 

Ceylonite 

Ghlorospinel 

Picotite 

MgO.A1.0, 
(M^,Fe)0.A1.0, 
MgO.(Al,Fe)A 
(Mg,Fe)0  (Al,Fe,Or),0, 

S35. 

Heroynite 

FeO.Al.O, 

S36. 

Gahnite 

Automolite 

Dyslnite 

Ereittonite 

ZnO.Al,0, 

(Zn,Fe,Mn)0.(Al,Fe),0, 
(Zn,Fe,Mg)0.(Al,Fe).0, 

237. 

Kagnetite 

FeO.Fe,0, 
(Fe,Mg)O.Fe.O, 

238. 

Magnesioferrite 

MgO.Fe,0, 

239. 

Franklinite 

(Fe,Zn,Mn)0.(Fe,Mn),0, 

240. 

Jacobsite 

(Mn,Mg)0.(Fe,MD).0, 

241. 

Chromite 

FeO.Cr,0, 
(Fe,Mg)0.(Cr,Fe).0. 

ill: 

i 

242. 

Chrysoberyl 
Hauflmannite 

BeO.Al,0,       Orthorhombic 

0-4701 :  1  : 
=  1-1743 

0*5800 

243. 

MnO.Mn.O,                Tetragonal      i : 

244. 

•Hffininm 

2PbO.PbO, 

246. 

Crednerite 

3Cu0.2Mn.O,             Monoclinic 

d:b'. 

:i 

246. 

Psendobrookite 

2Fe,0,.  3TiO,             Orthorhombic 

0-8878  :  1  : 

0-8778 

247. 

Braonite 

3Mu,0,.MnSiO,          Tetragonal 

6  =  0-9850 

234.  SPINBIf.  1.  Ruby  Spinel.  "AvBpa^  pt.,  "AvBpcxKa  teepi  MiXTfrov,  Theophr. 
Carbunculus  pt.,  Lychuis  pt.  [rest  ruby  sappbirel  Plin.,  37,  25, 29.  Spinella,  Carbunculus  pt.. 
Rubinus  pt.,  Carb.  ruber  purviis.  =  Germ.  Spinel,  Ballagius  (a  pal  lido  colore  videturappellasae), 
=  Germ.  Ballas.  Lychuis,  =  Germ.  Gelblicbter  Rubin.  Agric.,  Foss.,  293,  Inlerpr  ,  463,  1846. 
Rubin,  orientales  oclaedrici.  seu  octo  hedris  comprebeusi,  quae  modo  triangula  sunt,  modo 
ti-apezia,  aliquando  hedroe  oblou^ae  nn^ulos  solidos  occupant,  etc.,  Vappeler,  Prod.  Crystallogr. 
Lucerne,  1723.  Unbinus  pt.  (Spniell,  BhHrs,  Rubicelle),  WM.,  Min.,  115,  1447.  Rubis  spinelle 
octaedre  (Spineile,  Bnlais),  de  Lisle,  Crist.,  2,  224,  1788  [by  de  L,  first  made  distinct  in  species 
from  Ruby  Sapphire]. 

2.  CfiYLONiTK.  Ccylauite  Delameth.,  J.  de  Phys.,  42,  23,  1793.  Zeylanit  Ka/r9t.,  Tab.,  2S, 
72,  1800.    Zeilanite  Pleonaste  H.,  Tr.,  1801.     Ceylonit  Sg.    Candite  (fr.  Candy,  Ceylon) 

3.  Chlorospikbl  G.  Rom,  Pogg.,  60,  652,  1840.     Gahnit  B.  de  Marni,  1833. 
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4.  PiGonTB  C%arp0n<i«r.  J.  Mines,  32,  831,  1812;  Gilb.  Ann.,  47,  205.  1814.     Chrom- 
cbfliAite. 


Isometric     Observed  forms' : 


a  (100.  i.«7  t«i« 
cl(110.  t) 
•  (111,  1) 


/  (810.  i'9f 
n  (776.  })• 
r  (882, 1) 


p(221.2) 
(881,  8)« 
(771,  7)» 


0(611,66)* 
111(811,8-8) 
n  (211.  2-2)* 


/?  (822,  \\t 
«  (581,  5-f) 


Twins:  tw.-pl.  and  comp.-face  o  common  (f.  1),  hence  often  called  8pinel4wins; 
slso  repeated  ^f.  4)  and  polysynthetic%  producing  tw.  laniellse  with  striations  on  o. 
Habit  octahearai;  o  faces  sometimes  convex;  habit  rarelv  cubic. 

Cleavage:  a  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  8.  G.  =  3'5-41. 
Luster  vitreous;  spiendent  to  nearly  dull.  Color  red  of  various  shades,  passing 
into  blue,  green,  yeilow,  brown  and  black;  occasionally  almost  white.  StreaK 
white.    Transparent  to  nearly  opaque.     Refractive  indices: 

Ur  =  1-7121  Li        Vj  =  1-7155  Na        nw  =  1-7261  Dx.' 

Phosphorescent  with  a  red  light,  yielding  a  crimson  line  (A  =  6857  Crookes) 
in  the  spectroscope.     Etchinie:-  figures  as  with  magnetite\ 


1. 


3. 


1,  Spinel  twin.    2,  Crystal  flattened  |  o,    8,  Amity,  K.  Y.    4,  BtrUver^. 

Comp.,  Tar. — Magnesium  aluminate,  MgAl^O^  or  MgO.Al,0,  =  Alumina  71*8, 
magnesia  28*2  =  100.  The  magnesium  may  be  in  part  replaced  by  ferrous  iron  or 
manganese  and  the  aluminium  by  ferric  iron  and  chromium. 

Var.— 1.  Ruby  Spinel  or  Magnena  Spinel. — Clear  red  or  reddish;  transparent  to  translucent; 
sometimes  subtranslucent.  G  =  8  52-8*68;  8'88-8'71  Church.  Composition  normal,  with  little 
or  no  iron,  and  sometimes  chromium  oxide  to  which  the  red  color  has  been  ascribed.  The 
varieties  are:  {a) Spinel' Ruby ,  deep  red;  (6)  BcUcteRuby,  rose-red;  (c)  Eubieelle,  yellow  or  orange- 
red;  (d)  Almandine,  violet. 

2.  Cetlonite  or  Pleonaete,  Jran-Moffneiia  Spinel.— Co\ot  dark  green,  brown  to  black, 
mostly  opaque  or  nearly  so;  G.  =  8'>>-8  6.  Contains  iron  replacing  the  magnesium  and  perhaps 
also  the  aluminium,  hence  the  formula  (Mff,Fe)0  AljO,  or  ^Mg,Fe)0.(Al,Fe)90i. 

8.  ChlorospinbIj  or  Magnesia-Iron  Spinel. — Color  ffrass- green,  owing  to  the  presence  of 
copper;  G.  =  8*591-8*594.    Contains  iron  replacing  the  aluminiam,  M^  0.(Al,Fe)sOB. 

4.  PiocftiTK  OT  Chrcme-Spinel. — Contains  chr  miun.  and  also  ha?  th  magnesium  largely 
replaced  by  iron,  (Mg,Fe)0.(Al.Cr)«Oi.  hence  lying  between  spinel  proper  and  chromite. 
O.  =  4'08.  Color  dark  yellowish  brown  or  greenish  brown.  Tmushiceut  to  nearly  opaque. 
The  original  occurs  in  disseminated  grains,  rarely  octahedrai  crys^tnls,  in  a  rock  occurring  about 
L.  Lherz,  called  LherzolUe  by  Delaraetherie  (T.  T..  2,  281.  179T).  and  earlier  described  by 
Picoi  de  la  Pey rouse  (Mem.  Ac.  Toulouse,  3,  410)  after  whom  pieotiie  is  named. 

The  analyses  of  Thomson  (Min.,  1, 214,  1886),  showing  considerable  lime,  0.  g.  10'6  p.  c,  in  a 
q>inel  from  Amity,  N.  Y.,  are  probably  erroneous. 

A  red  octahedral  mineral  from  Dombach  is  a  titaniferous  variety  (5*68  p.  c.  TiOa)  rich  in 
iron,  accordiug  to  Kosmann.  Ber.  nied.  Ges.,  p.  144,  July  19,  1869. 

Anal.— 1,  2,  Abich,  Pogg.,  23.  8<>5,  1881,  also  De  Spinello,  Inaug.  Diss,  (in  Latin),  Berlin, 
1831.  8.  Vogel.  Rg.  Min.  Ch..  136,  1875.  4,  Renter,  ibid.  5,  A.  M.  Thomson.  Liversidge. 
Min  N  8.  W.,  202.  1888.  6,  Gmelin,  Berz.  JB.,  4,  156,  1825.  7,  Lorenzen,  Medd  GrOnl.,  7, 
1884.  8.  «.  Abich.  1.  c.  10.  Rcr.,  Min.  Ch..  135,  1875.  11,  Pisani,  C.  R  ,  63,  49,  1866. 
12.  Wolle,  Am  J.  Sc,  48,  850. 1868.  18.  Nikolayev,  Kk.  Min.  Russl.,  6,  868,  1866.  14,  H. 
Rose.  Pocrg.  50.652,  184U.  15,  Damour,  Bull.  G.  Soc.,  19.  418,  1862.  See  also  5th  Ed., 
pp.  147.  148. 
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OXIDBB. 


<t 


1.  Ceylon,  red 

2.  Aker,  hlvs 

8.  Frauklin.  N.  J,,  gm,  black 

4.  Amity,  N.  Y..        black 

5.  Mudgee.  N.  S.W., 

6.  Ceylon,  CeylonUe 

7.  Greenland 

8.  MoDZOui 

9.  Vesuvius 

10.  Ramos,  Mexico 

11.  Auvergne,  blk. 

12.  Peekskill,  ^0tf7» 

13.  Zlatoust,  Ural,  p»eud, 

14.  Ural,  C^ihrospind 

15.  L.  Lherz,  Picotiie 


G.  =  8-77 


AUOs  Fe,Os  Cr,0«  FeO  MgO 

6001     —     1-10  0-71  26-21  SiO,  202  = 

68-94     —      --  8-49  2572  SiO,  225  = 

67  01    217    —  8-65  21  97  =  9970 

69-71    1-62    —  4-61  2463  =  10057 

—     4-62  4-49  21-95  SiO,  275  = 


64-29 

57-20  — 

70-06  — 

66-89  — 

67-46  — 

G.  =  8-865    68-46  — 

G.  =  8-871    59-06  1072 

G.  =  8-58      60-79  526 

G.  =  8-589    68-96  — 

G.  =  8-598    6413  870 


20-51  18-24  SiO,  815  = 
9*86  21-25  SiO,  0-28  = 
8-07  28-61  biO,  1 -28  = 
5-06  25-94  SiO,  288  = 
11-64  19-90  =  100 
13-60  17-20  =  100-58 
21-74  12-84  =  100*68 
1801  10-82  SiO,  2-96  = 
—    26*77  CaO  027, 


99-05 

100-40 


98-10 

99-10 

101-89 

99-80 

100-84 


100-75 
CuO  0-2Q 
[=  100-14 
G.  =408      5600    —    8-00  24*90  10*80  SiO,  2*00  =  101*20 


Pyr.,  etc. — B.B.  alone  infusible;  red  variety  changes  to  brown,  and  even  black  and  opaque, 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  colorless,  and 
at  lust  nisumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  with 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling  The  black 
varieties  give  reactions  for  i>*on  with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sul- 
phuric acid.    Decomposed  by  fusion  with  potassium  bisulphate. 

Obs. — Spinel  occurs  embedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gneiss, 
and  allied  rocks.  Kuby  spinel  is  a  common  associate  of  the  true  ruby.  Common  spinel  is  often 
associated  with  chondrodite.  It  also  occupies  the  cavities  of  masses  ejected  from  some 
volcanoes.  Picotite  is  common  in  grains  in  peridotyte  and  the  serpentine  derived  from  it,  also 
enclosed  in  chrysolite  in  other  rocks. 

In  Ceylon,  in  Siam.  and  other  eastern  countries,  it  occurs  of  beautiful  colors,  as  rolled 
pebbles  in  the  channels  of  rivers.  In  upper  Burma  it  is  found  with  ruby  (cf.  p.  212). 
rleonaste  is  found  at  Candy,  in  Ceylon.    At  Aker,  in  Sweden,  is  found  a  pale  blue  and  pearl- 

Sray  variety  in  limestone.  Small  black  splendent  crystals  occur  in  the  ancient  ejected  masses  of 
[oDte  Somma,  with  mica  and  vesuvianite;  also  at  Pftrgas,  Finland,  with  chondrodite,  etc.; 
in  compact  gehlenite  at  Monzoni,  in  the  Fassa  valley.  In  granular  limestone  (cipolin)  encloeeil 
in  gneiss  at  Mercus  and  Arignac  north  of  Tarascon,  on  the  borders  of  VAridge,  where  the 
association  with  brucite.  chondrodite,  scapolite,  pvroxene,  etc..  is  very  similar  to  that  at  War- 
wick, New  York,  and  at  Pargas  (Lex.,  Bull.  Soc.  Min.,  12,  518,  1889).  In  the  gold  sands  of 
New  South  Wales  at  various  points. 

From  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  80  miles,  is  a  region  of  granular 
limestone  and  serpentine,  in  which  localities  of  spinel  abound  ;  colors,  sreen,  black,  brown, 
and  less  commonly  red.  along  with  chondrodite  and  other  minerals.  Annie  S.W.  of  Amity,  on 
J.  Layton's  farm,  is  a  remarkable  locality;  also  on  W.  Raynor's  farm,  a  mile  N.;  another  half 
mile  N.  affording  grayish  red  octahedrons;  and  others  to  the  south.  Localities  are  numerous 
about  Warwick,  and  also  at  Monroe  and  Cornwall,  though  less  favorable  for  exploration  than 
I  hose  at  Amity.  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and 
red.  which  are  sometimes  transparent,  and  a  bluish  green  ceylonite  variety  here  has  the  luster 
of  polished  steel;  Newton,  N.  J.,  pearl -gray  crystals,  with  blue  corundum,  tourmaline,  and 
rutile;  at  Byram,  red,  brown,  green,  and  black  colors,  with  chondrodite:  Sterling,  Sparta, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light  blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish  brown  in 
Gk>uverneur,  2  m.  N.  and  |  m.  W.  of  Sonierville.  St.  Lawrence  Co.;  green,  blue,  and  occaaion- 
ally  red  varieties  occur  in  granular  limestone  at  Bolton,  Boxboroufh,  Chelmsford,  and  Littleton, 
Mass.  Octahedral  crystals  tessellated  like  chiastolite  occur  embedded  in  slate  near  Springfield, 
Mass.  Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudomorphs,  consisting  partly 
of  steatite  or  serpentine.  With  the  corundum  of  North  Carolina,  as  at  the  Culsagee  mine,  near 
Franklin,  Macon  Co.;  similarly  at  Dudley ville,  Alabama.  Spinel  ruby  at  Gold  Bluff,  Hum- 
boldt Co.,  Cal. 

Good  black  spinel  is  found  in  Burgess,  Ontario;  a  bluish  spinel  having  a  rough  cubic  form 
occurs  at  Wakefield,  Ottawa  Co.;  blue  with  clintonite  at  Daillebout,  Joliette  Co.,  Quebec. 

Alt. — Observed  altered  to  steatite,  serpentine,  hydrotalcite.  mica. 

Artif. — Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic 
acid,  and.also,  for  red  spinel,  some  oxide  of  chrome;  for  black,  oxide  of  Iron  (Ebelmen);  by 
using  fiuorides  of  aluminium  and  magnesium  and  boracic  acid,  with  heat  (Deville  &  Caron);  by 
action  of  aluminium  chloride  in  vapor  on  magnesia  (Daubr^).  See  also  Metmier,  who  uses 
cryolite  and  aluminium  chloride,  Bull.  Soc.  Min.,  10,  191,  1887;  and,  in  genenU,  Fbnqu^Lcvy, 
Synth.  Min.,  227-232.  1882;  Bourgeois,  Reprod.  Min.,  69-76.  1884. 

Ref:— 1  Mir.,  Min.,  p.  268.  1852.  •  Hbg.,  Min.  Not.,  8,  45.  1868.  •  Svr.,  pleonaste  from 
the  Albani  Mu.,  Zs.  Kr.,  1,  288,  1877.    *  Erem.,  Turkestan,  ibid.,  4,  642.    »  Svr.,  Zs.  Kr.,  2, 
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480.  1878.     •Cathrein,  Mcnzoni,  Min.  Mitth.,   10,  886,  1888.      **  Dx.,  N.  R.,  204.  1867. 
•  Becke,  Min.  Mitih..  7.  224,  1885. 

Ad  unKnown  mineral,  occurring  in  colorless  octahedrons  and  supposed  to  belong  to  the 

Sbels.  has  been  noted  in  the  phonolyte  of  OlbrUck;  see  Bull.  Soc.  Min.,  9,  85,  1886,  also  Jb. 
in.,  2.  1»0,  1886. 

236.  HZ3RCYNITZ2.  Hercynit  F.  X.  Zippe,  Min.  BOhm.,  1889.  Hercinite  bad  arihogr. 
Iron  Spinel. 

Isometric.    Occurs  massive^  fine  granular. 

H.  =  7*5-8.    G.  =  3 '91-3-95.     Luster  vitreous,  externally  dull.    Color  black. 

Streak  dark  myish  green  to  leek-green.     Opaque. 

Comp. — Iron  aluminate,  FeAl.O^  =  Alumina  58*6,  iron  protoxide  41'4  =  100. 

AnaL— B.  Quadrat,  Lieb.  Ann.,  66,  857,  1845. 

A1,0,  61-17  MgO  2-92  FeO  83-67  =  9976 

Pyr.,  etc — B.B.  infusible.  The  heated  powder  becomes  brick-red,  and  gives  iron  reactions. 
With  soda  fuses  only  imperfectly  to  au  olive-greeu  mass. 

Obs.~From  Ronsberg,  at  the  eastern  loot  of  the  BOhmerwald,  with  corundum,  iron 
bvdrozide;  also  scattered  through  the  granulytes  of  Saxony.  Kalkowsky,  Zs.  G.  Qes.,  33,  588, 
1871.    A  related  iron-alumina  spinel,  with  about  9  p.  c.    Ms^O,  occurs  with  magnetite  and. 
corundum  in  Cortlaudt  township,  Westchester  Co.,  Si.  T.  (Williams,  Am.  J.  Sc.,  33,  194, 
1887). 

Named  from  the  Latin  of  the  Bohemian  Forest,  SUva  Bereynia  (Flm.,  4,  25,  28). 

236.  OAHMXTB.  Zinc-Spinel.  Automolite  (fr.  F^lun)  EMerg,  Afh.,  1,  84,  1806. 
Qthnit  V.  MoU,  Efem.,  3,  78,  1807.  Spinelle  Zincif^re  K,  Tabl.,  67,  99,  1809.  Dysluite 
(fr.  Sterlmg,  N.  J,)KeaUnff,  J.  Ac.  N.  Sci.,  Philad.,  2,  287.  1821;  8hep.,  Mhi.,  1,  158,  1882, 

2.  176,  1885:   Thomson,  Min.,  1,  220,  1886.      Ereittonite  KU.,  J.    pr.  Ch.,    44,    99,  184& 
Spinellus  superius  Broth,,  Handb.,  628, 1S47. 

Isometric.    Observed  forms: 

a  (100,  i't)  d  (110,  i)  o  (111,  1)  m  (811,  8*8) 

Twins:  tw.-pl.  o.  Habit  octahedral,  often  with  planes  striated  |  edge  £f/o; 
also  less  commonly  in  dodecahedrons  and  modified  cubes. 

Cleavage:  o  indistinct.  Fracture  conchoidal  to  uneven.  Brittle.  H.  =  7*5-8. 
0.  =  4*(X-4*6.  Luster  vitreous^  or  somewhat  greasy.  Color  dark  green,  grajdsh 
green,  deep  leek-green,  greenish  black,  bluish  black,  yellowish,  or  grayish  brown; 
streak  grayish.    Subtransparent  to  nearlv  opaque. 

Comp.,  Tar. — Zinc  aluminate,  ZnAl,0^  =  Alumina  55*7,  zinc  oxide  44 "3  =  100. 

The  zinc  is  sometimes  replaced  by  manganese  or  ferrous  iron,  the  aluminium  by 

ferric  iron. 

Var.— 1.  AuToxoLiTB,  or  Zinc  <7aAmto.— Zn  A1t04,  with  sometimes  a  little  iron.  O.  =4'l-4'6. 
Colors  as  above  given. 

2.  Dtsluitb.  or  Ztne-Manganete-lron  ^oAm'te.— (Zn,Fe,Mn)0.(Al,Fe)iO|.  Color  yellowish 
brown  or  grayish  brown.  G.  =  4-4'6.  Form  the  octahedron,  or  the  same  with  truncated 
«dga. 

3.  KasiTTONinTB,  or  Zine-Iron  6'aAnft0.~(Zn,Fe,Mg)O.(A],Fe)«Oi.  Occurs  in  crystals, 
■ad  gnmular  massive.  H.  =  7-6.  G.  =s  4*48-4*89.  Color  velvet-bUick  to  greenish  black; 
powder  grayish  green.    Opaque. 

Anal.— 1,  8,  Abich.  1.  c.  (see  p.  221).  8.  J.  6.  Adam,  Am.  J.  8c..  1,  28,  1871.  4.  Genth, 
Pfoc.  Ac.  Philad.,  50,  1889.  6.  Id..  Proc  Am,  Phil.  Soc.,  20,  397,  1882.  6.  H.  P.  Kellar,  ibid. 
7.  Genih,  Am.  J.  So  .  33,  196,  18«2.  8,  Damour,  Bull.  Soc.  Min.,  1,  98,  1878.  9,  A.  G.  Dana, 
Am.  J.  Sc,  29,  455.  1885.     10.  Thomson,  Min..  1,  221,  1886.     11,  Mauro,  Trans.  Ace.  Line, 

3.  85. 1879.    12a,  Kb].,  1.  c;  126,  as  corrected  (Kbl.)  for  undecomposed  mineral,  oxidation  of 
iron,  etc 

O.  AUOs  Fe,Os  ZnO  FeO  MnO  McrO 

1.  F&lun,  AuUmolUe  6514  ~     8002  5*85    ir,  5*25  SiO,  8*84  =  100*10 

2.  Franklin  furnace  157  09  —     84-80  4-55   tr.  2*22  SiO,  122  =r  99  88 
8.          •*             "  4-90      4  49-78  8  58  89-62    —    118  018  SiO.  057  =  99  81 

4.  Delaware  Co..  Pa.  4587        57-22  —     8814  8-55  0  70  0  26  CtiO  006  -  99-98 

5.  Mitchell  Co.,  N.C.  4*676        54*86  4-50  .3805  1*1.4  029  0  79  CuO  0  80  .- 99  98 

\    Chaffee  Co.,  CoL  6076    058  28*77  456    —    10  88  =  100  [=  100  86 

'7.    Ointon  Mine.  Ga.  5887    6  68  80*27  8-010*20    822  SiO«  2  87.     CuO  '-^ 


O.  A1,0,  Fe,0.  ZdO  FeO  MoO  MgO 

8.     Brain  4-62-iS6  S9 «     —     83  83  8  17    —        —   ign.   0-U  =  B»M 

B.    Kowe,  Mass.  458     |  54  88    8003093887   tr.      198  SiO,  0-38  =  IUO'58 

10.     Bterling.N.J.i^  4M1        80  49  4198  lOM    —    7-60      —   SIO,   2(»7.    H.O   040 

[=  10019 
68-04    —    21  28  4'58    —   1284  Bb,0,  0 SB  =  10214 
44  60  16  03  MOO    —   ISO    805  Huoj.  10  =  9B  04 
18*-  "  "  49  78    870  2672  804  8-41    1-46  =  9606 

Pyr.,  ato.— Qives  &  coaliog  of  zinc  oxide  nhen  treated  with  a  mixture  of  boras  and  mda  oo 
charcoal;  otbernUe  like  spiuer 

Oba.— Occurs  in  lalcuse  sclitsE  at  Faluu,  Sweden  {aulomolite);  at  Tiiiolo,  Calabria;  al  Boden- 
mals,  Bavaria  {IcrtiUoniU};  Minas  Oeraee,  Brazil. 

In  tli<:  U.  a.,  at  Fmnkllu  PurnBce,  N.  J.,  with  fraoktioite  and  willemitei  also  at  Slerliog 
Hill,  N.  J.  {dytlaiUV,  with  pyrite  at  Rowe,  Mass.;  al  a  feldspar  quarry  in  Delaware  Co.,  Peua.; 
Bpariugly  at  the  Deake  mica  raiae,  Mitchell  Co..  N.  C;  at  the  Canton  Mine.  Georgia:  with 
galena,  chalcopyrllc,  pyriteal  theCoUipaxi  mine,  Chaffee  Co.,  Col.,  in  part  altered  lo  a  chloritio 
iDineral  {cf.  Oenth.  1.  c). 

Named  after  tlie  Bwedlah  chemist  Oalin  The  name  AulomoliU.  of  Ekel>erg,  la  from 
')ivru>ti>Xo%,  a  deterter.  alluding  lo  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Von 
Moll  objected  to  Hiich  an  idea  In  nature,  and  named  the  species  the  next  year  after  J.  O.  Oahn. 
tbe  diseoTerer  (1745-1818).  His  uame  is  here  applied  to  the  whole  group  of  zinc  Rpiuelo,  and 
aulomolite  retained  for  the  special  variety  so  named. 

Artlf,— Observed  with  tridymite  in  a  zinc  furnace  from  the  alteration  of  the  distil latioa 
TegseIs,Jb.  Mln.,  1,  130.  1881;  also  In  afayalile  slag  at  the  Freiberg  furnaces,   ibid.,   1,  170, 


337.  MAONBTTTB.  'HpiiifXetir  XiVoi  (tr.  Heraciea.  in  Lydin)  Or.  [^Sof]  a-i'trfpor 
arovffii  ITiwphr.  Not  uayy^ni  MBoS  [=  Talc]  Tkeophr  Mayyfji  Xi^-ii  IMoieor.,  6,  147. 
Hagnes,  Sldcntis,  Heracliun,  Hi'n.,  36,  35;  Id..  Q«rm.  Siegelsteiu  Agric.,  Fosa..  248,  460. 
(l)Hlnera  ferri  nigricans,  mugnetl  amlca.  |2)  Magnet,  (3)  Jera  Sand,  Wail..  350.  303,  174«. 
Minera  Ferri  altroeloria,  Magnet,  Ororut.,  184.  1758.  Magnotiicher  Biseusleln  {incl.  Eieen- 
und)  Wera.     Fer  oxydule  H.     Magnetite  Rnid.,  Handb.,  551,  1845. 

Magnetic  Iron  Ore;  Octahedral  Iron  Ore;  Oxidulated  Iron.  MagnetelsensIeiQ.  Magoetei- 
■e:>erz.  KIsenoxydoxydiil,  Oerm.  Magnetjemmalm,  Bvartmalm,  Sued.  Fer  oxvdule,  Fer  oxydS 
ouignctique,  Aimant,  Fr.    Ferro  ossidolalo,  Ferro  magnellco,  Calamita,  Ilal.    Hlerru  mago^ico 

Isometric.     Obaerred  forms' : 

a  (100,  i-i)         t  (210,  iZ)    q  (381,  8)  ii  (732.  l-lf  ir(538.  t-l)'  u  (432,  3-t)* 

d(UO,0           £(950.i.|)'   ,  nfl-i-i  iflifl,  m(8ll,8-3)*  /f  (828,  H)'  S    (971,9^)' 

»  (111.1)            I   (5aO,  ,-l)*    t    lO-l-l  10  10  f  (522.H''  w  (31-7-5,  V-8)*  V  (548,  f-J)' 

nmlU'^'    *(M8.1)'      VSi'.tff  "  ^^^^M"  .  (331.8.))  V  (18-11  0,  V^f 
f  (810.  1-8)'       p  (231.3) 


Twins:   tw.-pl.  o,  sometimes  as  polysynthetic  twinning  lamellffi*,  producing 
BtriationB  on  an  octahedral  face  and  often  a  pseudo-cleavags 
'  ■*•  (f.l).  Most  commonly  in  octahedrons,  al»o  in  dodecahedrons 

with  faces  striiited  |[  edge  d/o  from  o:>cilIatory  combination 
(f.  3);  in  dendrites  between  plates  of  tuica;  crygtuls  some- 
times hiehly  modified;  cubic  forms  nro.  Massive  u-ith 
laminated  structure;  granular,  coarse  or  line;  impalpable. 
Cleavage  not  distinct;  parting  octahedral,  oft«n  highly 
developed'.  Fracture  eubconclioidal  to  uneven.  Brittle. 
H.  ~  5-5-6-5.  G.  =  5  168-5-180  cryBtal.i,  Luster  metal- 
lic and  splendent  to  enbmettillic  and  rather  dull.  Color 
iron-black.  Streak  black.  Opaque,  but  in  tliin  dendrites 
in  mica  nearly  transparent  and  pale  btown  to  biauk. 
Port  Henry   Kemp.         Strongly  magnetic,  aometimes  posBessing  polarity. 

Etching-figures  developed  oy  acids  on  an  octahedral 
face  are  inverted  trinngular  pita,  often  with  truncated  edges;  on  a  cubic  face, 
quadrilateral  elevations  formed  by  dodeoahodriil  planes  or  planes  nearly  coinciding 
with  them;  the  cliief  etching-zone,  in  which  the  planes  forming  the  fieures  lie 


8PINEL  GROUP— MAGyETITB, 


226 


(e.g.9  443,  223,  337,  etc.),  is  that  of  the  trigonal  trisoctahedi^ons;  a  secondary  zone 
is  mat  of  the  tetragonal  trisoctahedrons. 


u  m 


Comp.,  Tar.— FeFe,0^  or  FeO.Fe.O,  =  Iron  sesquioxide  69*0,  iron  protoxide 
31*0  =  100;  or.  Oxygen  27*6,  iron  72*4  =  100.  The  ferrous  iron  sometimes  re- 
placed by  magnesium,  and  rarely  nickel;  also  sometimes  titaniferons. 

Var. — 1.  Ordina/ry.  (a)  In  crvslals.  (ft)  Massive,  with  pseudo-cleavnge,  iilao  granular, 
eoarseorfine.  (c)  As  loose  sand.  Tbe  property  of  polarity  which  distinguishes  the  lodestone 
OesB  properly  written  loadstone)  is  exceptional 

The  Scalotta  crystals  gave  Calhreiu  :  Fe,0,  88-51 .  AUG,  110.  Cr,0,  0  55,  FeO  27-70. 
MnO  0-42.  MgO  309  =  100-37,  Zs.  Kr.,  12.  87, 18«6. 

2.  Magnenan.  Talk-eisenerz.  Breiih.  Scliw.  J.,  «8,  287,  1888.— (Fe,Mg)0.Fe90«. 
0.  =  4  41-4*42;  luster  submetallic;  weak  magnetic:  in  crystals  from  Sparta.  N.  J.  An  ore 
from  the  Mourne  Mt«..  Ireland,  contains  6*45  p.c  MgO  (Andrews),  and  an  octahedron  from 
Eisenach  gave  1  20  p.c.  MgO  (Rg.).  A  New  Zealand  magnetite  with  Q.  =  4-67  has  715  MgO 
and  4-68  Mn.Oi  (Chester.  Min.  Mag.,  8,  125,  1889). 

3.  NicooUftnmH.  Petersen  obtained  in  a  mngnetite  from  Pregratten  in  the  Tyrolese  Alps: 
Fe,Oi  88-92.  FeO  29  82.  NiO  1-76,  Mn,0,.Cr90f,TiOa  <r.  =  100.  It  occurred  In  a  schiatoae 
terpentine  in  dodecabedral  crystals;  G.  =  5*167.    Jb.  Min..  886,  1867. 

2.  3.  4. 


2.  Nonlmark.  FMnk.    8.  Scalotta,  Cathrein.    4.  Oberhollershachthal,  Pinzgau.  Brugnatelli. 

• 

4  TiXaniferouB,  Knop  found  24*95  p.  c.  TiO*  in  octahedrons  from  Meiches.  Yogelsberg, 
Lieb.  Ann.,  123.  348.  1862;  also  408  TiO,  with  6*85  Al,Oi.  4  57  MgO  in  a  magnetite  from 
Oberbergen,  Kaiserstuhl.  NordstrOm  gives  6  01  TiO,.  Kristinnstud.  Q.  FOr.  F6rh.,  1.  14,  1872; 
Koenig  gives  8-25  TiOt  for  a  variety  from  Magnet  Cove.  Ark.,  Proc.  Ac.  Philad..  293,  1877. 
It  is  to  h^  noted,  however,  that  rutile.  titanite.  etc.,  have  been  observed  in  microscopic  form 
f^timatelv  associated  with  maimetite.    Cf.  Cathrein.  Zs.  Kr..  8,  321.  1883. 

5.  MwMcm^evUin^  Manganmagnetite.  A  variety  from  Vester  Sllfberg.  Sweden,  gave  WeibuU 
8*80  p.  c.  MnO;  another  gave  6*27  p.  c.  G.  =  5  064.  Min.  Mitth.,  7,  109,  1886.  See  also 
Jacohsite.    Cf.  also  results  of  Chester  quoted  under  2. 

6.  Oeherous,  Eisenmulm  Oerm,  A  black,  earthy  variety  as  that  from  Siegen.  Eisenmohr 
b  in  magnetic  scales,  regarded  as  pseudomorph  after  mfcaceous  hematite,  as  at  Johann- 
geoigenstadt. 

A  variety  containing  vanadium  and  chromium  in  minute  amounts  is  mentioned  by 
Claassen. 

Pyr.,  etc — B.B.  very  difficultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fluxes  reacts  like  hematite.    Soluble  in  hydrochloric  acid. 

Oba,— Magnetite  is  mostly  confined  to  crystalliue  rocks,  and  is  most  abundant  in  meta- 
morphic  rocks,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Archaean  rocks  the 
beds  are  of  immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite.  It 
fa  an  ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy 
magzietite  is  found  in  bogs  like  bog-iron  ore.  Occurs  in  meteorites,  and  forms  the  crust  of 
meteoric  irons. 

Present  in  dendrite-like  forms  in  the  mica  of  many  localities  following  the  direction  of 
ih«^  lines  of  the  percussion -figure,  and  perhaps  of  secondary  origin.      A  common  alteration- 

Emduct  of  minerals  containing  iron  protoxide,  e.g..  present  in  veins  in  the  serpentine  result- 
»g  from  altered  chrysolite. 

The  beds  of  ore  at  Arendal,  Norway,  and  nearly  all  the  celebrated  iron  mines  of  Sweden, 
ronsisi  of  massive  magnetite:  Dannemora  and  the  T&berg  in  Sm&land  are  entirely  formed 
of  it.  Still  larger  mountains  of  it  exist  at  Kiirunavara  and  Qelivara.  in  Lapland.  Falun, 
iD  Sweden,  and  Corsica,  afford  octahedral  crystals,  embedded  in  chlorite  slate.     Splendid 
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dodecahedral  crystals  occur  at  Nordmark  in  Wermland.  The  most  powerful  native 
magnets  are  found  in  Siberia,  and  in  the  Uarz;  they  are  also  obtained  on  the  island  of  £lba. 
Other  localities  for  the  crystallized  mineral  are  Iraversella  in  Piedmont;  Achmatovsk  in  the 
Ural;  Scalotta  near  Predazzo  in  Tyrol,  also  liothenkopf  and  Wildkreuzjoch;  the  Binnenthal; 
a  cubic  variety  occurs  in  serpentine  near  Kraubat  in  Styria. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  ArchsBan,  in  the 
Adirondack  region,  Warren,  Essex,  and  Clinton  Cos.,  in  Northern  N.  York,  while  in  8t.  Law- 
rence Co.  the  iron  ore  is  mainly  hematite;  fine  crystals  and  masses  showing  broad  parting  sur- 
faces and  yielding  large  pseudo-crystals  are  obtained  at  Port  Henr^,  Essex  Co. ;  similarlv  in  New 
Jersey;  in  Canada,  in  Hull,  Qreuville,  Madoc.  etc.;  at  Cornwall  in  Pennsylvania,  and  Magnet 
Cove,  Arkansas.  It  occurs  also  in  N,  York,  in  Saratoga,  Herkimer.  Orange,  and  Putnam  Cos.;  at 
O'Neil  mine,  Oranga  Co.,  in  crystals;  at  the  Pine  Swamp  mine.  Greenwood,  in  masses  with  dis- 
tinct parting;  at  the  Tilly  Foster  iron  mine,  Brewster.  Putnam  Co..  in  crystals  and  massive 
accompanied  by  chondrodite,  etc.  In  Maine,  Raymond,  Davis's  Hill,  in  an  epidotic  rock;  at 
Marshall's  island,  masses  strongly  magnetic.  In  N.  HamptJiire,  at  Franconia,  in  epidote  and 
quartz;  at  Swan  ey  near  Eeene,  and  Unity.  In  Vermont,  at  Marlboro',  Rochester,  Bethel,  and 
Bridge  water,  in  crystals  in  chlorite  slate.  In  Conn,,  at  Haddam,  in  crystals,  etc.  In  If.  Jereesf, 
at  ^mburg,  near  Franklin  Furnace  and  elsewhere.  In  Penn.,  at  Goshen,  Chester  Co.,  and 
at  the  French  Creek  mines;  at  Webb's  mine.  Columbia  Co. ;  in  dendritic  delineations  forming 
hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.  In  Maryland,  at  Deer  Creek. 
Good  lodestones  are  obtained  at  Magnet  Cove,  Arkansas. 

In  California,  in  Sierra  Co.,  abundant,  massive,  and  in  crystals;  in  Plumas  Co.;  Mariposft 
Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Tosemite;  Placer  Co..  Utt's  ranch;  Los 
Angeles  Co.,  at  Cafiada  du  las  Uvas;  El  Dorado  Co.,  near  the  Boston  copper  mine,  in  oct.,  and 
at  the  El  Dorado  Excelsior  copper  mine.    In  Washington,  in  large  deposits. 

Named  from  the  loc.  Magnesia,  bordering  on  Macedonia.  But  Pliny  favors  Nicander's 
derivation  from  Magnes,  who  first  discovered  it,  as  the  fable  runs,  by  finding,  on  taking  his 
herds  to  pasture,  that  the  nails  of  his  shoes  and  the  iron  ferrule  of  his  st&  adhered  to  the 
ground. 

Alt. — By  deexidation  through  organic  matter  changed  to  protoxide,  which  may  become  a 
carbonate  or  eiderite.    By  oxidation  becomes  iron  sesquioxide  or  hematite. 

Arti£— Formed  in  crystals  by  the  action  of  hydrochloric  acid  on  the  sesquioxide  heated, 
producing  a  partial  deoxidation  (Deville);  by  decomposition  of  the  sesquioxide  with  boracic 
ac{d(Deville  and  Caron);  by  the  action  of  iron  upon  alkaline  sulphates  (Gorgeu,  Bull.  Soc.  Min., 
10,  174,  1887);  also  by  a  variety  of  other  methods. 

Dimagnetite  of  Shepard  (Am.  J.  Sc,  13,  892,  1852)  appears  to  be  a  maj^etite  pseudomorph, 
perhaps  after  ilvaite.     See  5th  Ed.,  p.  151.    From  Monroe.  Orange  Co.,  NT  Y. 

^ef.— *  Mir.,  Min..  p.  259;  s,  y  by  Breithaupt.  A  summary  with  authorities  Is  given  by 
Brugnatelli,  Zs.  Kr.,  14,  237,  1888.  Scheibe  notes  511,  11'9'7,  11*70,  but  gives  no  measure- 
ments, Zs.  G.  Ges..  38,  469,  1886:  also  BrOgger  (861.  8|)?  from  the  Brevik  region,  Zs.  Kr.,  16. 
59.  1890.  *  Scacchi,  Vesuvius.  Accad.  Napoli,  1842.  '  Sbk..  Pitorsky,  Achmatovsk,  Zs.  O. 
Ges.,  21,  489,  1869;  to  also  earlier  by  Ek.  Min.  Russl..  3.  51.  1858.  *  Erofeyev.  Min.  Russl.,  8, 
226.  »  Svr.,  Zs.  Kr.,  1,  280,  1877.  •  Cathrein,  Scalotta,  Zs.  Kr,  fl.  219,  9.  365,  18S4.  '  Brugna- 
telli, Alps,  1.  c.  •  Flink.  Nordmark,  Ak.  H.  Stockh.,  Bih.,  13  (2),  7,  39.  1888;  he  earlier  men- 
tions the  vicinal  planes  46*9  0,  55'9'9.  and  92  9*9,  ib.,  12  (2),  2,  14.  *  Cathrein,  Zs.  Kr..  12,  47, 
1886,  Min.  Mitth.,  10,  53.  1888:  Mgg..  Jb.  Min.,  1.  244.  1889;  Kemp.  Am.  J.  Sc,  40,  62,  1890. 
»« Becke,  Min.  Mitth.,  7.  200,  1885;  9,  1,  1887. 

Nickel  Oxide.  The  occurrence  of  a  niccoliferous  sand  in  the  gold-washings  of  the  Fn&Rer 
river,  British  Columbia,  is  noted  by  Jamep  Blake  (Proc  Cal.  Acad.,  6.  200.  1874).  It  occurs  with 
magnetic-iron  sand,  from  which  it  f  ^  distinguished  by  its  yellow  color,  resembling  pyrite.  It  is 
inferred  to  have  the  composition  Nii04  or  NiO.NitO»,  analogous  to  magnetite. 

This  compound  has  been  formed  artificially  by  Baubigny  in  regular  octi^edrons  of  a  ^ray 
color,  non-magnetic.    C.  R.,  87, 1082. 1878. 

238.  MAONBSIOFBRRnn.  Magnoferrit  RammeUberg,  Pogg.,  107,  451,  1859.  Mag:Qe' 
Urrii  Kenng,,  Ueb.  J.,  98,  1859,  96.  1860. 

Isomotric.    In  octahedrons,  and  octahedrons  with  tmncated  edges. 
H.  =  6-6-5.    G.  =  4-568-4 -654.     Luster,  color,  and  streak  as  in  magnetite. 
Strongly  maraetic. 

Comp.— MgFeO^  or  MgO.Fe.O,  =  Magnesia  20,  iron  sesquioxide  80  =  100. 

Analyses,  see  5th  Ed.,  p.  152. 

Pyr.,  etc. — B.B.  like  hematite.     Difficultly  soluble  in  hydrochloric  acid. 

Obs. — Formed  about  the  f  umaroles  of  Vesuvius,  and  especially  those  of  the  eruption  of  1856, 
as  observed  by  Scacchi.  who  particularly  described  the  crystals  and  their  associationa.  Tl&« 
lamime  of  hematite  intersecting  the  octahedrons  have  rhombohedral  planes  on  their  edges. 
Crystals  of  hematite  occur  at  the  same  f  umaroles.  These  crystals  have  been  also  described  by 
I^th.  Jb.  Min.,  886,  1876. 

iiammelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
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the  species  magneferrite.    But  magna  has  its  own  different  signification  in  Latin;  and  the  word 
should  be  magneaioferrite, 

Artil—Formed  in  crystals  b^  heating  together  FesOs  and  MgO.  and  subjecting  to  the  action 
of  hydrochloric  acid  vapor  (Deville). 

239.  FRANKUNITB.    Francklinite  B&rthier,  Ann.  Mines,  4,  489.  1819. 
Isometric.     Observed  forms: 

a  (100.  «);    d  (110,  »);    o  (111,  1);    p  (221,  2);    m  (811,  8-8). 

Habit  octahedral;  edges  often  rounded,  and  crystals 
;)a8sing  into  rounded  grains.  Massive,  granular,  coarse 
or  fine  to  compact. 

Pseudo-cleavage,  or  parting,  octahedral,  as  in  magnetite. 
Fracture  conchoidal  to  uneven.  Brittle.  H.  =  5*5-6*5. 
6.  =  5"07-5*22.  Luster  metallic,  sometimes  dull.  Color 
iron-black.  Streak  reddish  brown  or  black.  Opaque. 
Slightly  magnetic. 

Comp. — (Fe,Zn,Mn)0.(Fe,Mn),0,,  but  varying  rather 
widely  in  the  relative  quantities  of  the  different  metals  pres- 
ent, while  conforming  to  the  general  formula  of  the  spinel 
group. 

AnaL^l,  2,  Seyms.  Am.  J.  Sc.  12,  210,  1876.  8-6,  Stone.  Sob.  Mines  Q  ,  8.  150, 1887. 
Also  5th  £d.,  p.  152. 

Fe,0.  MntOi  ZuO     MnO     FeO 

1.  Mine  Hill.  N.  J.  |  68*40      4*44    2812    10*46      —     =101*42 

2.  Sterling  Hill,  N.  J.  |  67*42      —        6*78      9  58    15*65  AUG.  0  65  =  100  04 
8.  Mine  HiU                  G.  =  5-187  60*52      6*79    1944    12*81       —     =  99  56 

4.  "       ••  G.  =  5186  56*57    10*52    15*91     16*87       —     =  99*87 

5.  Sterling  Hill  G.  =  5*215  67*88      —      16  28    16*88      —     =  100*04 
8.       *•          ••               G.  =  5074  66*84      —      20*26    12*31       —     =  98*91 

Pyr.,  eto-^B.B.  infusible.  With  borax  in  O.F.  gives  a  reddish  amethystine  bead  (manga- 
nese), and  in  R.F.  this  becomes  bottle-green  (iron),  with  soda  gives  a  bluish  greeu  mangauale, 
and  on  charcoal  a  faint  coating  of  zinc  oxide,  which  is  much  more  marked  when  a  mixture  with 
borax  and  soda  is  used.  Soluble  in  hydrochloric  acid,  sometimes  with  evolution  of  a  small 
amount  of  chlorine. 

Obs.~Occurs  in  cubic  crystals  near  Eibach  in  Nassau;  in  amorphous  musses  at  Altenberg. 
near  Aix-Ia-Chapelle. 

Abundant  at  Mine  Hill.  Franklin  Furnace,  N.  J.,  with  willemite  and  zincite  in  granular 
limestone;  also  at  Sterling  Hill,  two  miles  distant,  where  it  is  associated  with  willemite,  in  a 
large  vein,  in  which  caviues  occasionally  contain  crystals  from  one  to  four  inches  in  diameter. 

Arti£ — Formed  in  crystals  by  action  of  ferric  chloride  and  zinc  chloride  on  lime,  with  heat 
(Diaubree). 

240.  JAOOBSITB.  Damour,  C.  R.,  ^9,  168,  1869.  Jakobsit.  Manganomagnetit  Flink, 
Ak.  H.  Stockh.  Bihang.  12  (2),  2,  20.  1886. 

Isometric;  in  distorted  octabedrons.  Also  in  cleavage  forms  bounded  by  planes 
which  seem  to  correspond  to  the  hexoctahedron  ^60'50'3,  20-})'. 

H.  =  G.  G.  =  4*75.  Luster  metallic,  brilliant.  Color  deep  black.  Streak 
blackibh  brown.     Magnetic. 

Comp.— (Mn,Mg)0.(Fe,Mn),0.. 

AnaL— 1.  Damour,1.c..  and  Kg..  Min.  Ch..  182. 1875.  2,  LindstrOm.  G.  FOr.  F5rh.,  3,  884, 
1877.    3.  Fliuk.  1.  c.    4.  IgelstrOm,  Q.  FOr.  FOrh. ,  12,  187.  1890. 

FesO.  Mn,0,  MnO    MgO 

1.  Jiikobsberg  G.  =  4-75         68  26    408    20*72     6  41  =  99-41  [2  17  =  100*81 

2.  L^ugban  58*89    6  96    29  98     1  68  CaO  0-40.   PbO  122,   P.O»  0  06.  insol. 
8,         ••            G.  =  4-761        48-8.'>        5480  094  SiO,  0  74.  CaO  0*41  =  10074 

4.  Olakim  57*55  86-74"    0-7*i  insol.  6  02  =  10108 

*  Witli  some  MntOii 


228  OXIDES. 

Pyr.— B.  B.  infusible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  iron 
and  mnngauese.     Soluble  in  hydrochloric  acid,  with  a  slight  evolution  of  chlorine. 

Obs.— From  Jakobsberg,  in  Nordmark,  Wermland,  Sweden,  where  it  occurs  associated  with 
white  mica  and  native  copper  in  a  crystalline  limestone;  also  at  L&ngban,  Wermland,  with 
tephroite  and  calcite;  at  the  SJ5  and  also  the  Glakftm  mine,  Orebro. 

Raf.— 1  Flink,  1.  c,  anal.  ^, 

241.  OHROMim.  Fer  cbromat6  alumin6  (fr.  Var)  Vat/y.,  Bull.  Soc.  Philom.  55.  57, 
1800.  Eisenchrora  (fr.  Ural)  Meder,  Crell's  Ann.,  1,  500. 1798;  Kmrat,  Tab..  56, 79,  1800, 74. 1808. 
Fer  chromate  H.,  Tr.,  4. 1801.  Chromateof  Iron,  Chromic  Iron.  Chromsaures  Eisen.  Chrom- 
eisensteiu  Oerm  ,  £iseu(!hrome  Bead.,  1882.  Siderochrome  Huoi,,  1,  287.  1841.  Chromoferrite 
Cftopm.,  Miu.,  1848.  Chromit  iTaul..  Haudb..  550.  1845.  Chromjernmalm  ^$100^.  Fer  chrome, 
Fer  chromate,  Fr.  Siderocronio,  Oromite,  Cromoferrite,  Ferro  cromato,  lUU.  Hierro  cromado 
8pan, 

Isometric.  In  octahedrons;  also  with  d  (110,  t),  m  (311,  3-3).  Commonly 
massive;  fine  granular  to  compact. 

Fracture  uneven.  Brittle.  H.  =:  5*5.  O.  =  4*32-4'57.  Luster  submetallio 
to  metallic.  Color  iron-black  to  brownish  black,  sometimes  yellowish  red  in  this 
sections.     Streak  brown.     Traiislucent  to  opaque.     Sometimes  feebly  magnetic. 

Comp. — FeCr.O^  or  FeO,Cr,0,  =  Chromium  sesquioxide  68'0,  iron  protoxide 
320  =  100.  The  iron  may  be  renlaced  by  magnesium  as  in  magnochromite 
(magnesiochromite)  below;  also  the  onromium  by  aluminium  and  ferric  iron.  The 
yarieties  containing  but  little  chromium  (up  to  10  p.  0.)  are  hardly  more  than 
varieties  of  spinel  and  are  classed  under  picotite. 

Analyses:  see  5th  Ed.,  p.  158;  Kg.,  Min.  Ch.,  141-144.  1885.  etc.  For  an  exhaustive  tabto 
of  the  analyses  which  have  been  published,  see  Wadsworth,  Lithological  Studies.  1884,  Mem. 
Mus.  Comp.  ZooL.  11.  Pt.  1. 

"Pyx^  etc.~B.B.  in  O.F.  infusible;  in  R.F.  slightly  rounded  on  the  edges,  and  becomes 
magnetic.  With  borax  and  salt  of  phosphorus  gives  beads  which,  while  hot.  show  only  a  reac- 
tion for  iron,  but  on  cooling  become  chrome-green;  the  green  color  is  heightened  by  fusion  on 
charcoal  with  metallic  tin. 

Not  acted  upon  by  acids,  but  decomposed  by  fusion  with  potassium  or  sodium  bisulphate. 

Oba. — Occurs  in  serpentine,  forming  veins,  or  in  embedded  masses.  It  assists  in  giving  the 
variegated  color  to  verde- antique  marble.  Not  uncommon  in  meteoric  irons,  sometimes  in 
nodules  as  in  the  Coahuila  iron,  less  often  in  crystals  (Lodmn). 

Occurs  in  the  Gulsen  mouatains,  near  Kraubat  in  Styria;  in  crystals  in  the  islands  of  Unst 
and  Fetlar,  in  Shetland;  in  the  province  of  Trondhjem  in  Norway;  m  the  Department  du  Var  in 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  Sc.,  7,  285,  1849);  in  the 
Eastern  and  Western  Urals;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  In  seipentine; 
also  In  Montgomery  Co.,  6  m.  north  of  the  Potomac;  at  Cooptown,  Harford  Co..  ana  in  the 
north  part  of  Cecil  Co..  Md.  In  Pennsylvania,  in  W.  Qoshen  (crystals).  Nottingham.  Mineral 
Hill,  and  elsewhere;  Chester  Co..  near  fjnionville,  abundant;  at  Wood's  Mine,  near  Texas.  Lan- 
caster Co..  very  abundant.  Massive  and  in  crystals  at  Hoboken.  N.  J.,  in  serpentine  and  dolo- 
mite; in  the  Kouth-western  part  of  the  town  of  New  Fane,  and  in  Jay.  Troy,  and  Westfield,  Vt.; 
Chester  and  Blanford.  Mass.  In  Callfomia,  in  Monterey  Co.;  also  Santa  Clara  Co.,  near  the  N. 
Aim  Aden  mine.    On  I.  &  Vache,  near  San  Domingo;  at  Bolton  and  Ham.  Quebec,  Canada. 

The  two  following  are  properly  varieties  of  chromite: 

Chrompicotitb  T.  Petersen,  J.  pr.  Ch..  106.  187.  1869.  From  the  dunvte  of  Duo  Ml., 
New  Zealand.  H.=:8.  G.  =4*1 15  Color  black.  Analysis.  Petersen  and  Senfter:  CrtOt  56* 5< 
A1,0,  1218.  FeO  1801,  MgO  1408.  MnO  046.  CoO.  NiO  tr.  =  101  22. 

MAONOCHRoMfFE  Bock  [Inaug.  Diss..  Breslau  1868],  Wehsky,  Zs.  G.  Ges..  26,  394,  1873. 
Alumisches  Eis>enerz  Breiih.,  Char.,  234.  1882.  A  magnesian  variety  of  chromite  from 
Grochau.  Silesia.  Analysis.  Bock,  after  deducting  assumed  impurities:  CrsOa  40*78,  AltOa  29*92, 
FeO  15-80.  MgO  1400  =  100. 

\R\Tis,Herm..  J.  pr.  Ch.,  23.  376,  1841.  Described  by  Hermann  as  occurring  in  the  Urals 
in  black  shining  octahedrons,  with  G.  =  6*506.  and  as  consistinir  of:  Iridium  56*04,  osmium  9*58. 
iron  9*72,  chromium  9  40,  traces  of  manganese,  with  a  loss  of  15*25,  which  he  reckoned  as  oxygen. 
But  Claus  has  shown  that  the  mineral  is  only  a  mixture  of  iridosmine.  chromite,  etc.  (ib..  80,  285, 
1860). 

Plumboferrite  L.  J.  Igelatrdm,  Of  v.  Ak.  Stockh.,  38.  No.  8.  27,  1881. 
In  cleavable  mtisses.     H.  =  5.     Color  nearly  black.     Streak  red.  like  hematite.     Acts  very 
feebly  on  the  mngiiet.     Analysis,  deducting  8  p.  c.  CaCOj*. 

Fe,0,  OUHa      PbO  2312      FeO  10  68      MnO  2  20      MgO  ^  P's      CaO  167  =  100 


OHBYBOBBRTt. 


cbktrjcacid  wiih  dvoluiioa  of  chluriae  aotl  furmatloa  u 

Found   at  rbe  Jftkobsberg  maDgaiiestt  mine,  Nordmuk,  WermlaDd,  Sweden;  It  c 
MTTOW  veins  io  a  grsuuUr  limestone,  aisocialed  with  jacobaite. 


342.  0HRT80BBRTL.  [Not  Chryaoberyl  (=  vu.  Beirl)  of  th»  AneimftA  Erisoberil 
Wtm..  Bergin  J.,  878. 387,  1789;  84, 1790.  Chrysoberyll  Kanten.  Lent.  etc.  Cymophane  H..  J, 
Uines.  4.  S,  1796.  Alexandrite  ybrdtiukidld.  Sclir.  Mln.  Get.,  Bt.  Fetersli.,  1842.  AlauDerde  + 
KisMlerde  JOap.,  Beitr.  1,  97,  1705;  Atfndim.  Ak.  H.  Stockh.,  1822.  Alumln&te  or  Gluciiut, 
muoly,  .Sy&«r(,  Am.  J.  8c..  S,  105,  18:!4;  Bergemann.  Dc  Ctirys.,  GOIt,  1H20. 

Ortliorhombic.     Axes  a:l:i  =  0-47006  : 1  :  0'58CX)2  Eaidinger'. 

lOO  A  110  =  25"  lOJ',  001  A  101  =  50°  58|',  001  A  Oil  =  SO"-  6*'. 


a  (100,  iXi 
tlOlO.  f-l) 
« (001,  Of 


«(U0,/) 

d(iao.f«)' 

•  (MO,  (.» 

.  (lao.i-S) 

r  (180,  t-i) 

y(i03,H) 
«  (303,  l-i) 

1   (270,4) 

=    60*  81'            arf 

_ 

lor  6r 

=  108-  WV           „ 

-  •»•  IV            *^, 

-  89-    r             "» 

i 

W  14' 
Se-  284' 
130°  14' 

=  68-  21'      »;, 

=    J8-  »■             "' 

= 

107°  2ff 

*  (Oil,  If) 
k  (021,  3-I)> 
/)  (081,  S-I)  tw.  pL 
0  (111,  1) 


=  129°  48' 

=  i«i°  sr 

=    34°  85' 

=    66°  11' 

'  =    80°  81' 


B  (211,  2-S) 
v>  (132,  l4) 
n  (Ul,  24) 
)  (141  a.<) 


nn'  =  TT  4ff 
n»"  =  118°  6ff 
nn-  =  73°  IT 
bo  =  «D°  M 
6n  =  08°  81 
b»      =    34*  82 


^M  r* 


Twins:  tw.  pi.  ft  (031),  both  contnct-  and  petietr&tion-twina ;  often  repented 
•nd  forming  pHendo-hexAgonal  crj^stals  with  or  without  re-entrant  angles'.  Ciyetala 
geiierallj  ttibnlur  |  a.  Face  a  striated  vertically,  in  twins  a  feather-like  striation, 
cf.  f.  3-5. 
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Cleavage:  t  (Oil)  quite  distinct;  h  imperfect >  a  more  so.  Fracture  uneveK 
to  conchoidal.  Brittle.  H.  =  8'5.  G.  =  3*5-3*84.  Luster  vitreous.  Color 
asparagus-green,  grass-green,  emerald-green,  greenish  white,  and  yellowish  green; 
greenish  brown;  yellow;  sometimes  raspberry-  or  columbine-red  by  triinsmitted 
light.  Streak  uncolored.  Transparent  to  translucent.  Sometimes  a  bluish 
opalescence  or  chatoyancy,  and  asteriated.  Pleochroic,  vibrations  ||  b  (=  S)  orauge 
yellow,  c  (=  ^  emerald-green,  a  (=  d)  columbine-red,  cf.  Haid.,  1.  c.  Optically  -f-. 
Ax.  pi.  I  ^.    Bx  J.  c.     Indices: 

a  =  1-7470    ft  =  1-7484    y  =  1-7565    .-.  2F  =  45''  20'    2J?  =  84°  43' 

The  measured  axial  angles  vary  widely  because  of  want  of  homogeneity.  Ele- 
vation of  temperature  causes  the  axes  to  unite  and  open  again  in  a  plane  ||  e;,  Dx.* 

V«r.  1.  Ordinary.— CoXoT  pale-green,  being  colored  by  iron;  also  vellow  and  transparent 
and  then  used  as  a  gem.  O.  =  8'607,  Haddam;  8*784,  Brazil;  8*689,  Ural,  liose;  8  835,  Oren- 
burg, Ek. 

2.  Alexandrite, — ^Color  emerald-green,  but  columbine-red  by  transmitted  light;  valued  as  a 
gem.  G.  =  8*644,  mean  of  results,  ^k.  Supposed  to  be  colored  by  chromium.  Crystals  often 
very  large,  and  in  twins,  like  fig.  8,  either  six-sided  or  six-rayed. 

8.  Oal'a  Bye, — Color  greenish  and  exhibiting  a  fine  chatoyant  effect;  from  Ceylon. 

Comp. — ^Beryllium  aluniinate,  BeAl,0«  or  BeO.Al^O,  =  Alumina  80*2^  glncina 
19-8  =  100. 

Analyses,  see  (Hh  Ifid.,  p.  IM. 

Pyr.,  etc— B.B.  alone  unaltered;  with  soda,  the  surface  is  merely  rendered  dull.  With 
borax  or  salt  of  phosphorus  fuses  with  great  difficulty.  With  cobalt  solution,  the  powdered 
mineral  gives  a  bluish  color.    Not  attacked  by  acids. 

Obs.~In  Minas  Qeraes,  Brazil,  and  also  in  Cevlon,  in  rolled  pebbles,  in  the  alluvial  deposits 
of  rivers;  at  Marscbeudorf  in  Moravia;  in  the  Ural,  85  versts  from  Ekaterinburg,  in  mica  slate 
wiih  beryl  aud  pbeuacite,  the  variety  Alexandrite,  of  emerald-green  color,  columbine- red  by 
transmitted  light;  in  the  Orenburg  district.  S.  Ural,  yellow;  in  the  Mourne  Mts.,  Ireland. 

In  the  U.  S.,  at  Haddam,  Ct.,  in  granite  traversing  gneiss,  with  tourmaline,  ^rnet,  beryl, 
automolite,  and  columbite;  in  the  same  rock  at  Greenfield,  near  Saratoga,  N.  Y.,  with  tour- 
maline, garnet,  and  apatite;  Orange  Summit,  N.  H.,  in  granite  at  the  deep  cut  of  the  Northern 
railroad;  Norway,  Me.,  in  granite  with  garnet,  also  at  Stoneham,  with  flbrolite,  at  Canton,  Peru, 
and  Stowe 

Ohryecberyl  is  from  xpva-oi,  golden,  flijpvXXo^,  beryl.  Oymophane,  from  Kv/ia,  wave,  and 
0aiyoii,  a/ppear,  alludes  to  a  peculiar  opalescence  the  crystals  sometimes  exhibit.  AleoDandrite 
is  after  the  Czar  of  Russia,  Alexander  IL 

Arti£— Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  1*83 

Slncina,  and  5*0  boric  acid  (Ebelman);  by  puttinfl^  a  mixture  of  bervUium  fluoride  and  aluminium 
uoride,  in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  center  of  the 
fluorides  a  small  carbon  crucible  with  a  little  fused  boric  acid,  and  heating  for  some  hours 
(Deville  aud  Caron),  the  process  yielding  fine  crystals  easily. 

R«L— 1  Pogg..  77,  228,  1849.  *  See  Dx.,  Ann.  Ch.  Phys.,  13.  829,  1845;  Mir..  Min..  267, 
1852;  Kk.,  Min.  Russl.,  4,  54,  1802,  6,  118.  1866;  Dana.  Min  ,  155.  1868;  Srhrauf,  Atlas,  Ti. 
XLv,  1877.  'Klein,  Jb.  Min.,  548,  1869:  479,  1871.  ♦  Cf.  Cnthrein,  Zs.  Kr..  6.  257,  1881. 
*  Dx.,  Propr.  Opt.,  1,  69,  1857,  2,  28,  1859,  N.  R.,  54,  1867;  cf.  Mid.,  Bull.  Soc.  Mb.,  6,  237. 
1882. 


243.  HAUSMANNITZI.  Schwarz  Braunsteinerz  pt.  Wern,,  Benrm.  J..  886.  1789. 
Bchwarz  Manganerz  pt.  Karat,,  Tab.  72, 100.  1808.  Black  Manganese,  fil&ttricher  Schwarz- 
Braunstein  Hauem.,  Handb.,  298.  1818.     Manganese  oxyd6  hprdrat^  if.,  Tr.,  1822.    Pyramidal 


Manganese  Ore  Raid,,  Mohs,  Min.,  2,  416,  1824.  Hausmannite  ffaid..  Trans.  R  Soc.  £d.,  11, 
127.  1827.  Glanabrajnstein  Battem.,  Handb.,  405,  1847.  L*oxyde  rouge  de  manganese  Fr. 
Scharfmanganerz  Oerm. 

Tetragonal.     Axis  i  =  1  '1743 ;  001  A  101  =  49°  35'  Haidinger*. 

Forms':  e  (001,  0)»;  e  (101,  l-t);  a  (118,  J),  a  (112,  i)\  p  (HI,  1),  n  (221,  2)».  r  (818.  l-8)». 

Angles:  ee"  =  •99''  10",  u    =  57*'  56',  pp"  =  117'  581'.  ee'  =  65'  9",  #•'  =  40'  8 ,  pp'  =  74' 
84',  ep  =  87'  ir. 

Twins :  tw.  pi.  e,  often  repeated  as  fivelings  (f.  2).  Habit  octahedral ;  faces  s 
asually  bright  and  smooth,  ;;  striated  )  edge  p/s,  often  dull.  Also  granular  massive, 
particles  strongly  coherent. 

Cleavage:  c  nearly  perfect;  e,  p  indistinct.  Fracture  uneven.  Brittle. 
H.  =  5-5*5.  G.  =  4 '722,  4*856  Kg.  Luster  submetallic.  Color  brownish  black. 
Streak  chestnut-brown.     Opaque. 


MUnUM—OBEDNERITE. 
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Gomp. — Mn,0^  or  MnO.M,0,  =  Manganese  sesquioxide  69*0,  manganese  pro- 
toxide 31-0  =  100. 

Aualyaes,  see  5tb  £d.,  p.  VSrZ, 

Fyr^  etc. — ^B.B.  like  maDganite.    Dissolves  in  lieated  hydrochloric  acid,  yielding  chloriDe. 

Obs. — Occurs  in  porphyry,  aloDg  with  other  manganese  ores,  in  fine  crystals,  near  Dmenau 
ioThurin^a;  Ilefeld  in  the  Harz;  Filipstnd  in  Wermlaud,  Sweden;  also,  as  the  chief  vein 
mineral  with  manganosite,  pyrochroite,  rhodochrosite,  etc.,  at  L&nghan  andatNordroark;  at  the 
SjO  mine,  Orythvttan.  Reported  from  Framout  in  Alsace.  Also  reported  from  Lebanon,  Penn. 
(but  very  doubtful,  Genth). 

ArtiL— Obtained  by  I>ebray,  Deville  et  al.  by  various  methods  (cf.  Fouque  LIvy,  Synth. 
Min  ,  248,  1883);  also  by  Gtorffeu  in  crystals  (G.  =  4*80)  by  keeping  fused  manmnese  chloride 
fur  several  hours  in  an  oxidizing  atmosphere  saturated  with  water  vapor,  Bull.  Soc.  liin.,  6, 
136.1883. 


2. 


3. 


1,  Li&ngban,  Flink.    2,  Haidinger.    8,  L&ngban,  Flink. 

Bflf:^!  L.  c,  also  Ed.  J.  Sc.,  4,  41.  1836,  and  Pogg.,  7,  282, 1826.  •  Haid,  1.  c  ;  Mir., 
Min.,  257,  1852.  >  Flink,  L&ngban,  Ak.  H.  Stockh..  Bih.,  12  (2),  No.  7,  40.  1888;  he  gives 
Dp  =^  74°  14'.    See  nUo  p.  1086. 


2i4.  BfflNIXTBff.  Mennige  Oerm,  Plomb  oxide  rouge  J51  Minio,  Plombo  oflsidato  rosso 
iial.    AzHFTon  native  Span.,  uofii/tyko. 

Pulverulent,  occasionally  exhibitiugy  under  the  microscope,  crystalline  scales. 
Also  (artif.)  in  prismatic  crystals. 

H  =  2-3.  G.  =  4*6.  Luster  faint  greasy,  or  dull.  Color  vivid  red,  mixed 
with  vellow;  streak  orange-yellow.     Opaque. 

Comp.— Pb,0,  or  2PbO.PbO,  =  Oxygen  9*4,  lead  90.-6  =  100. 

P3rr.— lu  the  reducing  tiame  of  the  blowpipe,  on  charcoal,  slobules  of  lead  are  obiaiueu. 

Oba.— Usually  associated  with  galena,  and  also  with  calamine,  and  sometimes  constituting 
pseudomorphs  after  galena  and  cenissite. 

Occurs  at  Bleialf  in  the  Eifel:  Badenweiler  in  Baden;  Brillon  in  Westphalia;  island  of 
Anglfsey;  Graasington  Moor  and  VVeurduic  m  j:.ugiuiui;  Leadhills  in  Scotland;  Zmeinogorsk 
mne  in  Siberia     neported  from  Zimapan,  Mexico. 

In  the  U.  S..  found  at  Austin's  mine,  Wythe  Co..  Va.,  alone  with  cerussite:  reported  as  oc- 
curring with  native  lead  at  the  Jay  Gould  mine.  Alturas  Co..  Idaho;  at  the  Rock  mine,  Leadville. 
Col.,  having  in  part  the  structure  of  the  galena  from  which  it  has  been  derived  (Hawkins). 

Artil — Obtained  in  small  prismatic  crystals  by  heating  amorphous  lead  carbonate  in  a  bath 
of  potassium  and  sodium  nitrate  kept  at  a  temperature  near  800"*  C..  Michel,  Bull.  Soc.  Min.,  13. 
56,1890. 

246.  CRBDMBRITB.  Kupferhnltfees  Manganerz  Credner,  Jahrb.  Min.,  5.  1847.  Man- 
gnnkupferozyd  Hautm.,  Handb.,  1582,  1847.    Mangankupfererz,  Crednerit,  Bg.,  Fogg.,  74, 559, 

1848. 

MonocHnic.    Foliated  crystalline. 

Cleavage:  basal,  very  perfect ;  less  distinct  in  two  other  directions  obliquely 
inolined  to  one  another.  H.  =  4-5.  G.  =  4-9-5-1;  4*959,  4-977  Eg.  Luster 
metnllic.    Color  iron-black  to  steel-gray.     Streak  black,  brownish. 

Comp.— .Ca,Mn,0,  or  3Cu0.2Mn^O,  (Kg.)  =  Cupric  oxide  43-0,  manganese 
sesquioxide  57  0  =  100. 
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Analyses,  see  5th  Ed.,  p.  166. 

P3rr.,  etc.— B.B.  fusible  only  on  thin  edges.  With  borax  in  O.F.  g^ves  a  dark  violet  coloi 
(manganese);  with  salt  of  phosphorus  a  greeu  glass,  which  on  cooliue  is  blue,  aud  in  R.F.  be- 
comes red  (copper).     Soluole  in  hydrochloric  acid  with  evolution  of  chlorine. 

Obt. — Fi'om  PYiedrichsrode.  with  volborthite,  malticiiite,  and  manganese  ores.  Rammels- 
berg  obsei-ves  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese  (p.  258),  a 
secondary  product. 


246.  P8SXnX>JduttOOKITB.    A.  Eoeh,  Min.  Mitth.,  1.  77.  844.  1878. 
Orthorhombic.     Axes  d:h:d  =  0-87776  :  1 :  0-88475  Schmidt*. 
100  A  110  =  ♦41°  16^',  001  A  101  =  45°  13|',  001  A  Oil  =  41°  30'. 
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Usually  in  minute  crystals,  tabular  |  a  and  often  prismatic 
t  2;  a  faces  striated  horizontally;  also  in  large  coarse  crystals. 

Cleavage :  c  distinct.  Fracture  uneven  to  subconchoidal. 
H.  =  6.  G.  =  4-390  Cederstrom,  4-98  Koch.  Luster  ada- 
mantine; on  the  fracture  greasy.  Color  dark  brown  to  black, 
nearly  opaque;  on  thinnest  edges  red,  translucent.  Streak 
ocher-yellow  or  reddish  brown.  Optically  -f .  Ax.  pi.  |  b. 
Bx  JL  a.  Dispersion  v  >  p.  Axial  angle:  2H  =  si"*  30' 
Lattermann*. 

Comp — Probably  Fe^TiOJ,  or  2Fe.O,.3TiO,  =  Titanium 

dioxide  42*9,  iron  sesquioxide  57*1  =  100,  Cederstrom. 

Anal.-1.  Koch,  on  0*1  gr.,  Min.  Mitth.,  1,  844,  1878.    2,  Laltei^ 
mann,  Min.  Mitth.,  9,  47. 1887.    3.  CederstrOm.  Zs.  Er..  17,  133.  I8b9. 


Aranyer  Berg. 


TiO, 

Fe,0, 

MgO 

1.  AraDyer  Bere    G.  =  4*98 

2.  Katzenbuckel 

52-74 

42  •29* 

[4-28»'l 

1  46-79 

48  64 

4-58 

8.  Bamle                G.  =  4*89 

44  26 

56-42 

Ign.  0-69  =  100 
=    99-96 
=  100  68 


•  Al.Os  tr.       ^  Also  CaO. 


Pyr. — ^B.B.  nearly  Infusible,  with  the  fluxes  reacts  for  iron  and  titanium.  Decomposed 
partly  hy  hoiling  hydrochloric  acid,  wholly  by  sulphuric  acid. 

Obs.— Fouud  with  hypersthene  (the  so-called  szaboite)  in  cavities  of  the  andesyte  oi 
Aranyer  Berg.  Transylvania;  with  hypersthene  and  tridymite  in  the  trachjrte  of  Riveau  Grand, 
Mt.  pore.  Puy-deDdme;  in  the  nephelinvte  of  the  Katzenbuckel  in  the  OdeD^rald;  with  the 
apatite  frura  Jumilla,  Spain;  in  andesyte  from  Bering^  Is.;  on  recent  lava  (1872)  from  Vesuvius. 

In  large  crystals  several  inches  long,  prismatic  [o,  at  Havredal.  Bamle,  Norway,  embedded 
in  kjerultine  (wagnerite)  altered  to  apatite,  also  associated  with  quartz,  feldspar,  titanic  iron 
(Bgr.,  G.  F5r.  FOrh..  10.  21.  1888,  CederslrOm.  1.  c). 

Ref.— >  Aranyer  Berc  [Terra.  Fttz.,  4.  No.  4,  18801.  Zs.  Kr.,  6.  100.  The  position  taken  is 
that  originally  proposed  by  Groth  showing  relation  to  brookite.  ibid.,  3,  306,  1879:  with  Kt>ch, 
Groth,  i889.  and  others,  the  axes  b  and  h  as  here  taken  are  interchanged.  The  angles  vary  nithor 
widely,  see  Koch.  1.  c.  and  Zs.  Kr.,  3,  806;  Lewis.  Jumilla.  Spain,  ib.,  7.  181,  1882;  Oebbeke. 
Mt.  Dore.  ib.,  11,  870,  1886. 

*  Koch,  Groth,  1.  c.     »  Schmidt,  1.  c.    *  Oebbeke,  1.  c.    •  Lattermann,  1.  c. 


247.  BRAUNITB.  Brachytypous  Manganese-Ore,  Braunite.  Haid.,  Ed.  J.  8c ,  4.  48, 
1826,  Trans.  R.  Soc,  11,  137.  1827.  Hart braunstein  jyauwi..  Handb..  222  1847.  Marcelioe 
Beud,,  2.  188, 1832.  Heteroklin  Breilh.,  Pogg..  49.  204,  1840  (in  art.  by  Evreinov),  Handb.. 
3,  801.  1847.     Leptonematite,  Pesillite  Adam^Tahh  Min.,  75,  1869. 


BBA  UNITE. 
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Tetragonal.    Axis  i  =  0-9850;  001  A  101  =  44°  34'  Haidinger'. 

FomiB' :  e  (001.  0):  a  (100,  *-»)»,  m  (110,  /)»,  e  (101,  l.»)*  as  tw.  pi.,  p  (111,  1),  $  (221,  2) 
y  (423. 1-2)*.  ar  (421,  4-2). 


Angles:  cp  =  54"  19f ,  c«  =  70°  15'. 
=  IT  I'd'.  pp"=  ♦108'*  39'.  pp'  =  70"* 
27'.      XX'  =  36**  56 , 


r.      «•  =  83' 
M^'  =  51"  48' 

T^ins:  tw.  pi.  e.  Commonly 
in  octanedrons,  nearly  isometric 
in  angle.  Faces  c  faintly  stri- 
ated I  edge  c/p;  s  uneven  and 
striated  |  edge  p/s;  x  smooth^ 
even.    Also  massire. 

Cleavage:  p  perfect.  Fracture 
uneven  to  snbconehoidal.  Brit- 
tle.    H.  =  6-6  6.     G.  =  4-75- 


1.  2.  L&Dgban.  FIlDk. 


4-82;  4-752,  Elgersburff,  Rg.;  4-818,  ib.,  Haid.;  4*77,  St.  Marcel,  Dmr.    Luster 
submetallic.     Color  dark  brownish  black  to  steel-gray.    Streak  same. 

Comp. — 3Mn,0,.MnSiO,  (Rg.)  =  Silica  10-0,  manganese  protoxide  11-7,  man- 
ganese sesquioxide  78-3  =  100. 

2,  Dmr..  as  given  by  Rg.,  1.  c. 


AnaL-1.  Rg..  Min.  Ch..  160,  1875:  Pogg.,  124,  615,  1866. 
8.  IgelstrOm,  Bull.  Soc.  Min.,  8,  421,  1885. 


1.  Elgeniburg 

2.  St  Marcel 
8.    Jakobeberg 


SiO, 

8*68 

7-70 

{  8-67 


MnO 

80-94 
81-42 
80-28 


O 

8-08 

[8141 

817 


CaO 

0-91 
1-25 
0-95» 


BaOO'44.  H,O100  =  100 

Fe,0, 1-49  =  100 

PbO  0-66,  FeO  1-88  =  100 


Including  MgO. 


Marceline  (heterocline)  from  St.  Marcel,  Piedmont,  is  impure  braunite.  Of.  Dmr..  Ann. 
Mines.  1.  400.  1842. 

Fyr.,  etc.~B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead 
in  O.F..  becomiug  colorless  in  H.F.  With  soda  gives  a  bluish  ^reen  bead.  Dissolves  in 
hydrochloric  acid  evolving  chlorine,  and  leaving  a  residue  of  gelatmous  or  Hocculent  silica 
(Kg.).    Marceline  gelatinizes  ^ith  acids. 

Obs.— Occurs  both  crystallized  and  massive,  in  veins  traversing  porphyry,  at  Oehrenstock, 
near  Ilmenaii;  at  Elgersburg  in  Thuriugia;  near  Ilefeld  iu  the  Harz;  at  St.  Marcel  in  Piedmont; 
at  £Um:  at  Botnedal.  Upper  Tellemark.  in  Norway;  at  the  manganese  mines  of  Jakobsberg, 
Sweden,  also  at  L&ngban.  and  at  the  SjO  mine.  Grythyttan.  and  Glakfiru,  Orebro.  At  Viziauagram, 
Birolipatam  and  elsewhere  in  India  in  large  quantity  (Mallet.  Min.  India.  55.  1887).  In  the 
Wellington  district  and  elsewhere  in  New  South  Wales  (Liversidge.  Min.  N.  S.  W..  110.  1888). 

Named  after  Mr.  Braun  of  Ootha. 

Rei— 1  £d.  J.  Sc..  4.  48.  18CB.  or  Pogg.,  7.  234.  1826.  Schuster  has  attempted  to  show  that 
the  Jakobsberg  crystals  belong  to  the  rhombohedral  system  with  tetartohedral  development,  but 
his  conclusions  seem  very  doubtful.  Min.  Mitth..  7.  443.  1884.  *  Rath.  Pralorgnan  mine.  St. 
Mtrcel.  Piedmont.  Ber.  nied.  Ges..  Dec.  4.  1882;  he  gives  pp'  =  70'  8'  and  70°  18'.  «  Schmidt, 
Maderanerthal.  Zs.  Er.,  11.  608.  1886.  *  Flink.  L&ngban.  Ak.  H.  Stockh.,  Bib..  32  (2),  No.  7, 
88, 1888;  he  gives  pp'  =  70'  19*.    See  also  p.  1029. 


IV.  Dioxides,  BO. 


ButUe 

Group, 

Tetrago 

248. 

Caasiterite 

SnO, 

c 
0-G723 

249. 

Polianite 

MnO, 

0-6647 

250. 

Rutile 

TiO, 

06442 

251. 

Plattnerite 

PbO. 

0-6764 
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oxntss. 


with  the  Rtitile  jroop  !■  ^Ibo  Bometimes  Included: 

Zircon    ZrO,.8iO,  t  =  0-M04. 

Id  this  work,  however,  Zircon  is  classed  among  the  silicates,  with  the  allied  species. 
Thorile.  TliO,.810,.  i  =  0-6403.     See  p  483. 

A  tetrsKODAl  form,  approximating  closely  to  tbatof  the  species  of  the  Rutile  Group,  beloogs 
kiBO  to  a  number  of  other  speclea,  aa  Sellalte.  HgP,;  Tapiollte,  Fe<Ta,Kb),Oii  Xenotime. 
yPO.,  etc. 


25  S.    OctahedriU 
2fi3.    Brookite 
294.    Pyiolaiite 


TiO, 
TiO, 
MnO, 


Tetragonal 

Ortliorhombic 

Orthorhombio? 


t  =  1-1771 
:l:6  =  0*8416  ;  1  :  09444 


Butile  Group. 


248.  aAQBmSBITB.  Ore  of  the  Kacrtrirfpoi  of  Oie  GrtOcM  {Herod.,  etc.).  and  of  the 
Plumbum  album  of  PUn.,  34,  47,  etc.;  not  of  the  Stannum  U=  a  pewter-lfke  alloy]  of  FUn. 
Zlnualen,  Stannum  ferro  el  arsenico  min..  Wall.,  Min.,  808, 1747.  Mine  d'Elain,  Fr.  trl.  Wall., 
1758.  Tin  Ore,  Tin  Sloue.  Zinnat«in,  Ziunerz  0«rm.  Stannum  calcilorme  (Oxide  of  Tin) 
Bergm..  Opusc..  3,  486,  1780;  EUmr.,  Beitr.,  2.  345,  1707.  Etain  oxydfi  JV.  Cassiterile  BntJ., 
a,  018,  18S2.     Eaaslterit  Qtrm.     Tennmalm  Bwd.     Slagno  OBsidato  lUd. 

Tetr^onal.    Aiib  6  =  0-67232;  001  A  101  =  33°  54('  Becke'. 


e  (001,  0) 
a  (100,  i-i) 
rndlO, /) 

ft  (210,  i-a) 

r  (820,  i-i) 
p  (780,  tf)* 


r,  (480,  (4) 
ft  (870.  4)' 
t  (14-180,  i-ifi 
«   (101.  l-() 
w  (001,  (M) 


*  (111.  i) 

i  (553,1) 
tf  (651.  if) 
t  (771,  7) 


r  (5Ki-6)^ 
C   (8-119,  J-S) 
t    (813,  1-8) 
«.  {943,  t-») 
".  (743.  f-l) 
*  {945,  H)* 


(2I-H18.H) 


•  (831,  8^) 

»•  (763.  J-i)« 

i"  (786.1-1)* 

S  (761.  f-i) 


"  w^fifi; 


36°  441' 
58-  24j' 


Zinnwald,  Brown. 


Twins:  tw.  pi.  e,  both  contact- and  penetration-twins;  often  repeated  produ'- 
ing  complex  forms,  sometimes  stellate  fiveliags.  Faces  c,  »i  often  nne-ren ;  faces 
in  zone  (,  e,  as  also  those  in  prismatic  zone,  often  striated  parallel  to  their  re- 
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rtive  intersectioQs.      Often  in  reniform  shapes,  structure  fibrous  divergent; 
massiye,  granular  or  impalpable;  in  rolled  ^ains. 
Cleavage:  a  imperfect;  s  more  so;  m  hardly  distinct.  ^^ 

Fracture  subconchoidal  to  uneven.  Brittle.  H.  =  6-7. 
G.  =  6'8-T"l.  Luster  adamantine,  and  crystals  usually 
splendent.  Color  brown  or  black;  sometimes  red,  gray, 
white,  or  yellow.  Streak  white,  grayish,  brownish.  Nearly 
transparent  to  opaque.    Optically +.    Indices:  0^  =  1*9966^ 

ty  ^  2-0934.     Orubenmann  (Rosenb.). 

▼ar« — 1.  Ordinarif,  Tin-stune.  In  crystals  and  maflsive.  G.  of 
ordinary  crygt.  6*96;  of  coloriess.  from  Tipuani  R.,  BoliFia,  6*888, 
Forbes;  of  honey-yellow,  from  Oniro,  6*704,  id.;  of  yery  pure 
crystals  from  Carabuco,  6*4,  id  ;  of  black  cryst.  fr.  Tipuani,  7*021, 
id.      The  acute   pyramidal  variety  (f.   2)  is  called  needle  tin  ore  Cornwall,  Haid. 

(Nadelzinnerz  Gertn.),  The  twin  crystals  are  called  by  the  German 
miners,  ZwUUr.  Zmngraupen. 

2.  Wood  Tin  (Holzzinnerz  Germ.).  In  botryoldal  and  reniform  shapes,  concentric  in  struc* 
ture,  and  radiated  fibrous  internally,  although  veir  compact,  with  the  color  brownish,  of  mixed 
shades,  looking  somewhat  like  dry  wood  in  its  colors.  Toad*s»eye  tin  is  the  same,  on  a  smaller 
acale.    G.  of  one  variety  6*514. 

Stream  tin  is  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  stresms  or  in  the 
gravel  of  the  adjoining  region.  It  has  been  derived  from  the  wear  and  decomposition  of  the 
rocks  carrying  tin  ore. 

Comp,— Tin  dioxide,  SnO,  =  Oxygen  21-4,  tin  78-6  =  100.    A  little  Ta,0,  is 

sometimes  present,  also  Fe,0,. 

Analysis,  by  Becke,  of  a  dark  colored  crystal,  1.  c: 

Schlackenwald        SnO,  98*74  Fe,0.  0 12  CaO  0*41  BiO,  0*19    =    99*46. 

Other  analyses,  see  5th  Ed.,  p.  158,  also  Cknth,  Am.  Phil.  Soc.,  24,  26,  1887.  Genth 
■hows  of  Mexican  cassiterite  that  the  red  varieties  carry  FetOs  up  to  6  p.  c.  and  more,  with 
G.  =  6*54-6  91;  the  yellow  carry  As«0»  to  10  p.  c,  and  ZnO  to  8  p.  c,  with  G.  =  6*16-6*51; 
these  constituents  are  to  be  regarded  dinply  as  impurities. 

Pyr.,  etc. — B.B.  alone  unaltered.  On  charcoal  wiUi  soda  reduced  to  metallic  tin,  and  siveB 
a  white  coating.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganese.  Only 
slightly  acted  upon  by  acids. 

Oha. — Occurs  in  veins  traversing  granite,  gneiss,  mica  schist,  chlorite  or  clay  schist,  and 
porphyry;  also  in  finely  reticulated  veins  forming  the  ore-deposits  called  stockworks,  or  simply 
impregnating  the  enclosing  rock.  The  commonly  associated  minerals  are  quartz,  wolframite, 
acheelite,  also  mica,  topaz,  tourmaline,  apatite,  fluorite;  further  pyrite,  arsenopyrite,  sphalerite; 
molybdenite,  native  bismuth,  etc. 

Formerly  very  abundant,  now  less  so,  in  Cornwall,  in  fine  crystals,  and  also  as  teood-Un  and 
ttream-tin;  in  Devonshire^ear  Tavistock  and  elsewhere;  County  of  Wicklow,  Ireland;  in  pseudo- 
morphs  after  feldspar  at  Wheal  Coates,  near  8t.  Agnes,  Cornwall;  in  fine  crystals,  often  twins, 
St  Schlackenwald,  Graupen,  Joachirosthal,  and  Zinnwnid,  etc.,  in  Bohemia ;£hrenfriedersdorf, 
Alteoberg,  etc.,  in  Saxony;  at  Limoges  in  splendid  crystals:  also  in  Galicia;  Greenlund,  with 
cryolite  at  Ivi^rtut;  Sweden,  at  Finbo;  Finland,  at  PitkAranta. 

In  the  £.  Indies,  on  the  Malay  peninsula  of  Malacca  and  the  neighboring  islands,  Banca, 
s&d  Bilitong  near  Borneo.  In  Australia,  abundant,  thus :  In  New  South  Wales,  over  an  area 
of  8500  sc}.  miles,  also  in  Victoria;  in  Queensland  in  alluvial  deposits  over  a  large  area  along  the 
Severn  river  and  its  tributaries,  also  in  numerous  veins  in  granite.  In  Urge  amount  in 
Tasmania.  In  Bolivia,  B.  A.,  in  the  gold  region  along  the  Tipuani  R.:  at  Orurotin  mines;  and 
It  Carabuco,  Bolivia;  in  Mexico,  in  Dtirango;  also  Guanajuato,  Zacateeas,  Jalisco. 

In  the  United  States,  in  Maine,  sparingly  at  Paris,  Hebron,  Winslow  and  Stoneham.  In 
Ma$t.,  at  Chesterfield  and  Goshen,  a  few  crystals,  with  albite  and  tourmaline.  In  N.  ffamp.,  at 
Lyme,  and  somewhat  more  abundantly  in  the  town  of  Jackson.  In  Virginia,  sparingly  in  some 
gold  mines;  also  more  abundantly  on  Irish  Creek,  Rockbridge  Co.,  with  wolframite,  etc..  Glen- 
wood.  Mason,  W.  Va.  In  Alabama,  in  Coosa  Co.  In  South  Dakota  near  Harney  Peak  and 
Dear  Custer  City  in  the  Black  Hills,  where  it  has  been  mined  to  some  extent,  but  with  indiffer- 
ent success;  in  the  Nigger  Hill  district  in  Lawrence  Co.  In  Wjfoming,  in  Crook  Co.  In  Jtfim. 
foaa,  near  Dillon.  In  OaX^omia,  in  San  Bernardino  Co.,  at  Temescal  (see  p.  1080).  In  Idaho,  on 
Jordan  creek,  near  Boonville. 

Azti^^Formed  in  crystals  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  SnOi 
(Deville);  by  action  of  steam  on  chloride  or  fluoride  of  tin  (Daubrde).  Also  Bourgeois,  Bull. 
Soc.  Mio.,  11,  AS,  1S88. 

Alt.— Substitution  pseud omorphs  after  orthoclase,  quartz,  tourmaline  occur  in  Cornwall; 
also  sfter  hematite  and  magnetite  in  Mexico  (Genth). 


236 


OXIDES. 


Ref.— '  Graupen,  Bohemia,  Mln.  Mittb.,  248,  1877;  Mir.  gives  ce  =  88"  55-2  .'.  h  -  0-6725^ 
Min.,  230;  Nd.,  Fitkaranla,  cs  =  88*  53i',  <i  =  06718,  Pogg.,  101,  637.  1857. 

*  Cf.  Mir.,  also  Becke,  1.  c,  the  latter  for  authorities,  etc.;  also  earlier,  Hbg.,  Min.  Not ,  1, 
28.  6.  18.  1864;  Gadolin,  Vh.  Min.  Ges.,  161,  1855-56  (who  adds  inany  doubtful  planes  not 
included  here):  Nd.,  1.  c.  An  early  paper  by  Phillips  on  the  Cornish  forms  is  elaborately 
illustrated  with  235  figures,  plates  1&-26,  Trans.  G.  Soc,  London.  2,  336.  1814  »  Becke.  1.  c. 
*  Erem.,  Transbaikal,  Vh.  Min.  Ges.,  11,  278,  1876.  *  Bodewig,  Min.-Samral.  Strassburg.  104. 
1878.     *  Zeph.,  Schlackenwald,  Lotos,  1880.    '  Busz.  Zinnwald,  Zs  Kr.,  IB.  628;  1889.    See  p.  1030. 

Stannite  BreUh.,  Handb.,  3,  772,  1847.  An  amorphous,  pale  yellowish  white  substance, 
from  Cornwall,  with  H.  =  6*5,  G.  =  8  545;  has  been  regarded  as  a  pseudomorph  after  feldspar, 
containing  much  tin  dioxide  as  a  mixture  with  the  other  ingredients. 

AiNALiTE  A.  E,  Nordemkidld,  Finl.  Min.,  162,  1855,  26,  1868.  A  cassiterite  containing 
nearly  9  p.  c.  of  tantalum  pentoxide.  Isomorphous  with  cassiterite,  and  presenting  the  planes 
0,  9.  H.  =  6-^*5;  G.  =  6  6-6 '8.  Luster  vitreous  to  adamantine;  color  black  to  grayish  black; 
streak  light  brown;  opaque.     Analysis  by  NordenskiOld: 

SnO,  88-95  Ta,0.  878  FcaO.  204  CuO  078  =  100-55 

From  Pennikoja  in  Somero,  Finland,  with  tantalite  and  beryl  in  albite.  Cf.  Tapiolite, 
p.  788. 

249.  POLIANITXI.  Pyrolusite  pt.  Lichtes  Graumanganerz  BreUhaupt,  Char.,  28t,  1882. 
Polianit,  id.,  Pogg.,  61,  191,  1844. 

Tetragonal.     Axis  t  =  0-66467;  001  A  101  =  33**  36|'  E.  S.  Dana\ 

Porma' :  a  (100,  »-»).  ^  (HO.  /);  h  (210,  ^2);  e  (101,  l-t),  g  (201,  2-»);  #  (111,  1),  n  (221,  2); 
«(831,  8HI). 
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Figs.  1-8,  Flatten,  Bohemia. 


ah  =  26'  84' 

ee"  -   67°  18' 

M"   =   86' 2r 

ff'"» 

hh'  =  86'  52' 

gg"  =  106**    6' 

nn"  =  128"  59' 

ez 

ee'   =  46**    5' 

m'    =  •57-  56' 

»'     =    20"  51' 

at 

gg'  =  68''  49' 

nn'  =    77"  15f 

f*'"  =    6r  85' 

fM 

:  45'  18' 
r  41' 464' 
-.  89*  50' 

=  26'  ir 

Often  in  composite  parallel  groupings  of  minute  crystals,  the  resulting  form 
haying  a  rough  summit  and  rhombic  form.  Also  forming  the  outer  shell  of  crya- 
tals  having  the  form  of  manganite. 

Cleavage:  ?«  perfect.  Fracture  uneven.  Brittle.  H.  =  6-6*5.  G.  =  4*992 
Pfd.;  4-838,  4-880  Breith.;  5  026  Rg.  Luster  metallic.  Color  light  steel-gray  oi 
iron-gray.     Streak  black.     Opaque.   . 

Gomp. — Manganese  dioxide,  MnO,  =  Oxygen  36'9,  manganese  63*1  =  100. 

AnaL->l.  Plattner.   Pogg.,   61,   192,  1844  and  Rg..  Min.  Ch.  174,  1875.     2,  Rg.,  1  c. 
Z,  Penfield,  Am.  J.  Sc,  36,  247,  1888. 


MnO 

O 

FeaO, 

SiO, 

H.O 

insol. 

1.  G.  =  4-84-4-88 

2.  G.  =  5026 
8.  G.  =  4-992 

8117 
80-82 
80-81 

18-21 
18-60 
18-16 

017 
016 

0-86 

0-82 
028 

018  =  100 
—    =  99-48 
0  16  =  99-93 

The  loss  hv  ignition  in  (1)  was  1248,  in  (2)  12  44;  in  another  analysis  by  Penfield  12*48^  wxOi 
only  a  trace  of  H^O.    Plattner's  analysis  guve:  Mn.04  87  27,  O  1211. 
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Pyr.— B.B.  alone  infusible;  on  charcoal  loses  oxygen-  *Jie  usual  reactions  for  manganese 
with  the  fluxes.    Evolves  chloriue  when  IreaieU  with  hydrochloric  acid. 

Oba. — Occurs  at  Plalten,  BohcmlH.  It  is  dlKiiuguished  from  pyrolusite,  with  which  it  has 
often  been  confounded  (though  the  distiDClton  was  iusisted  upon  by  Breithaupt)  by  its  hardness 
sod  its  anhydrous  character.  Like  pyrolusite  it  is  often  a  pseudomorph  after  mauganite.  The 
name  refers  to  the  gray  color,  from  nokuxivea^ai,  to  became  gray 

Rel— *  Am.  J.  Sc.,  36,  248,  1888.  The  form  was  etirlier  regarded  as  orthorhombic,  but 
only  imperfectly  made  out.    Cf.  also  Breith.,  1.  c,  and  KOchliu,  Min.  Mitth.,  9,  29,  1887. 


260.  RUniiX!.  Schorl  rouge  de  Lisle,  Crist.,  2,  421.  1788:  «. 
Born.,  Cat.  de  liaab,  1,  168,  179U.  Bother  Schorl  pt.,  Titaukalk, 
Klapr.,  Beitr.,  1.  288. 1795  (discov.  of  metal  Titanium).  Bed  Schorl 
Kirw,,  Min.,  1,  271.  1794.  Tilanite,  id.,  2.  829.  1796  [not  Titanite 
Klapr.,  1794  =  Sphene].  Schorl  rouge,  Sageuite,  Saussure,  Alpes, 
4.  S  1894.  1796.  Crispite  (fr.  Crispalt.  St.  Gothard)  Delameth.,  T.  T., 
2.  3;i3.  1797.  Kutil  Werti,,  18(K),  Ludwig's  Wera,  1,  55. 1803.  litane 
oxvde  f/:,  Tr..  180l.  Edisonite  W.  E.  Hidden,  Am.  J.  Sc.  36,  272,  « 
1^ 

Schwarzer  Oranat  Lampadiue,  Samml..  2,  119,  1797.  Elsen- 
hrtltiges  Titanerz  (fr.  Olahpiau)  Klap,\,  Beitr.,  2, 285,  1797  =  Nigrin 
KareL.  Tab.,  56,  79,  1800.  Ilmenorutile  Koksharav,  Min.  Russl.,  2, 
852.  18.>4. 

Tetragonal.     Axis  6  =  0-644154;    001  A  101  =  32° 
47'  16"  Miller\ 
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Twins'*:  tw.  pi.  (^^0^  often  geniculated;  also  contact-twins  of  very  yaried  habit, 
sometimes  sixlings  ana  eightlings.  (2)  v  (301)  rare,  contact-twins,  ff.  9) ;  i^arely 
both  methods  observed  in  the  same  crystal;  sometimes  shows  tw.  lamellsQ"  |  e, 
also"  I  902.  Crystals  commonly  prismatic^  vertically  striated  01*  furrowed;  Often 
slender  acicular.    Occasionally  compact,  massive. 

Cleavage:  a  and ,  7/1  distinct;  8  in  traces.  Parting  due  to  twinning^l  902". 
Fracture  subconchoidal  to  uneven.  Brittle.  H.  =  6-6*5.  G.  =  4'18-4'25; 
also  to  5'2.  Luster  metallic-adamantine.  Color  reddish  brown,  passing  into  red; 
sometimes  yellowish,  bluish,  violet,  black,  rarely  grass-green;  by  transmitted  light 
deep  rnd.  Streak  pale  brown.  Transparent  to  opaque.  Optically  +.  Double 
refraction  strong.  Refractive  indices  nigh :  o?.  =  2*6158,  6y  =  2*9029  for  Na, 
Barwald".     Sometimes  abnonnally  biaxial,  cf.  Mid". 

Com|>.,  Van— Titanium  dioxide,  TiO,  =  Oxygen  40-0,  titanium  60  0  =  100. 
A  little  iron  is  usually  present,  sometimes  up  to  10  p.  c. 

Var.— 1.  Ordinary,  Brownish  red  and  other  shades,  not  black.  G.  =  4  18-4  25.  Trans- 
parent  quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  this  variety 
IB  the  SageniU  (fr.  caytfyTf,  a  net),  also  named  Orispite,  Dark  smoky  quartz  penetrated  with 
the  acicular  rutile  is  apparently  the  Veiierie  erinie  of  Pliny  (Filches  d'amour  JVt.  or  Venus  hair- 
•tone'i.  Acicular  crystals  often  implanted  in  parallel  position  on  tabular* orystals  of  hematites 
also  somewhat  similarly  on  magnetite. 


SUitgiutg  (L  0.)  wu  aiippoMd  to  be  ao  Ind^Mndeiit  ortborboroblc  fonn  nf  TfOi,  tticu^h 


Bull.  8oc.  Min.,  9,  J84,  1886).  There  rau  be  no  doubt, 
however,  Ibst  It  1b  similar  to  tbe  forms  friim  the  Unl 
UtA  fmm  Snnruin  (t.  2),  described  by  HDgge",  peculiar 
In  BhowJDg  a  purtlDg  |  if>  (902),  <P4^'  (902  a  902}  = 
8S*  4'.  Fuuud  very  gpariugly  la  tbe  cold  wnsbingi  of 
Polk  Co.,  N.  C.  Named  after  Uie  Eaveolor,  Thomas 
A.  Edlsoa. 

S.  FBrrifarmu.  (a]  Higriru.  Color  block,  wfaeoce 
the  name.  Cootalns  2  to  8  p.  c.  of  Fe,Oi,  But  u 
ordinary  riitile  baa  1  to  3  p.  c,  tbe  distinction  is  very 
small.  O.  =  4  249,  OlAbpIan;  4242  Freiberg.  A  Jet- 
black  nilUe  from  St.  Peter's  Dome,  Colorado,  with 
8  77  p.  c.  FeO  (Eaktns),  and  G.  ^  4288,  belongs  hi-rt, 
cf.  W.  B.  Smith.  Proc.  Col.  Soc.,  2, 175, 1887.  Xnoi h.r 
black  rutlle  Trom  Colorado  closely  resembled  commuo 
twins  of  caaslterite, 

Ifi)  UmenonUUe.    A  black  variety  from  tbe  llmeD 
HtB.,  containing  up  to  10  p.  c.  or  more  of  Fe,Oi.  and 
having  G.  =  Sn74-.'il83.    Cf.  Erem.».  also  Kk..  Min.  Russl.,  B,  198. 

A  black  rutlle  o4XurTlng  in  the  granite  of  the  Black  Hills,  Dakota,  is  in  twin  crfilals, 

frismalic  and  ortborhombic In  habit  by  extension  of  two  pyramidal  faces  {»):  it  has  G.  =  5'29- 
St.  and  coDUins  801  p.  c.  FeO  and  I'SS  SqO,  nccordtng  to  W.  P.  Headdeo  (Am.  J.  Sc.,  41, 
HO,  1801).    A  similar  form  baa  been  described  by  HiUucUo-Haclay,  Jb.  Mlu.,  2,  88,  188S. 

4  6.  6.  7. 


E,  Form  with  pttrtltig  |  90S,  Mgg.  8, 
Pseudomorph  after  hematite.  Bin- 
nenthal.  Rath. 


8.  Cftrcm^OTvtM.  ntane  oiydS  chromifilre  H.  A  grass  green  variety,  contalnloc  chrome 
trhlch  gives  the  color      Cf.  below,  also  Arzninl,  Zb.  Kr.,  8,  S&i,  ISSU. 

Pyr^  etc— B.B.  infusible.  With  salt  of  phosphorus  gives  a  colurlos  bead,  which  Id  R  F 
aasumesa  violet-color  on  cooling.  Most  varieties  contain  iron,  and  give  a  browuish  yelluw  <ii 
red  head  In  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  melnllic  llii  or 
charcoal.  Insoluble  in  acids;  made  soluble  by  fusion  with  no  alkali  or  alkaline  carbonmc 
The  solution  containing  an  excess  of  ucld.  with  the  addition  of  tin-foil,  glvea  a  beautiful  vlukt 
color  when  conceutraled. 


RUTILB  GBOUFSUTILB,  PLATTSERITE.  239 

OIm.— RatUe  occurs  in  granite,  gneias,  mica  slate,  and  qrenitic  rocks,  and  sometimes  in 
granular  limestone  and  dolomite;  common,  as  a  secondary  product,  in  the  form  of  microlites  in 
many  slates.  It  is  generally  found  in  embedded  crystals,  often  in  masses  of  quartz  or  feldspar, 
sod  freauentlv  in  acicular  crystals  penetrating  quartz;  also  in  pblogopite  (wh.  see),  and  has  been 
olMerrea  in  diamond.  It  has  also  been  met  with  in  hematite  and  ilmenite,  rarely  in  chromite. 
It  is  common  in  grains  or  fragments  in  many  auriferous  sands. 

Prominent  localities  are:  at  Arendal  and  EraferO  in  Norway;  HorrsjOberg,  Sweden,  with 
Iszuliteand  cyanite;  Saualpe,  Carinthia;  in  the  Urals;  in  IVrol;  at  St.  Gothard:  Binnentbal*, 
St  Trieux,  near  Limoges  in  France;  Krummbennersdorf ,  near  IfVeiberg;  in  Castile,  in  geniculated 
ciystals,  often  large;  at  Ohlapian  in  Transylvania,  nigrine  in  pebbles;  in  large  crystals  in 
Perthshire,  Scotland;  at  Crianlarich,  at  Craig  Calleach  near  Killin,  and  on  Benygloe;  in  Donegal 
Co..  Ireland.  A  variety  from  Karingsbi Icka  in  Sweden  contains,  according  to  Ekeberg  (Ak.  U., 
Stockh.,  46,  1808),  8  p.  c.  of  chrome,  and  is  the  titans  oxyds  ehrofn(ftre  of  HaQy;  graw-gregn 
needles,  supposed  to  be  chromiferous,  have  been  found  in  the  Swiss  Alps.  The  llmenorutUe  is 
from  the  phenacite  and  topaz  mine  of  the  Ilmen  Mts.,  in  the  Ural. 

In  Maine,  at  Warren,  alonz  with  tremolite  and  chalcopyrite.    In  ilT.  Edmp.,  sparingly  at 
Lpae,  with  tourmaline;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  masses.    In 
Vermont,  at  Waterburv,  Bristol,  Dummerston,  and  Putney;  also  in  loose  bowlders  iu  middle  and 
nortbem  Vermont,  acicular,  some  specimens  of  great  beauty  in  transparent  quartz.    In  Ma$i., 
at  B:irre.  in  gneiss,  crystals  occasionally  an  inch  and  a  half  iu  diameter;  at  Windsor,  in  feldspar 
veins  intersecting  chlorite  slate;  at  Sbelbume,  in  fine  crystals  in  mica  slate;  at  l^yden.  with 
icapolite;  at  Conway,  with  gray  epidote.     In  Uann.,  ai  North  Guilford;  at  Lane's  mine,  Monroe, 
and  iu  the  adjoining  town  of  Huntington.     In  If,  York,  in  Orange  Co.,  1  m.  £.  of  Edenville, 
witii  pargasite  iu  limestone  bowlders;  S  m.  E.  of  Warwick,  in  granite  with  zircon;  1  m.  £.  of 
Amity,  in  quartz  with  brown  tourmaline,  and  2  m.  W.,  with  spinel  and  corundum,  and  also  2 
m.  8.  W.,  with  red  spinel  and  chondrodite;  near  Warwick,  in  slender  prisms  pNsnetratinff  quartz; 
in  K.  York  Co.,  at  Kingsbridge,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granular  lime- 
stone; in  the  limestone  of  Essex  Co.    In  Bsnn, ,  in  fine  long  crystals,  at  Sadsbury,  Chester  Co., 
and  the  adjoining  district  in  Lancaster  Co.;  at  Parksburg,  Concord,  West  Bradford,  andKewUn, 
Chester  Co.;  at  the  Poor  House  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridesceni, 
on  dolomite.    In  If,  Jer$ef/,  at  Newton,  with  spinel.     In  If,  Oar,,  at  Crowder's  Mountain;  at 
Stony  Point.  Alexander  Co..  in  splendent  crystals  of  varied  habit  with  dolomite,  muscovite, 
hiddenite,  emerald,  etc    In  Chorgta,  in  Habersham  Co.;  in  Lincoln  Co.,  at  Graves*  Mountain, 
with  lazuli te  in  hirge  and  splendent  crjrstals,  some  8(  by  2]  in.    In  ArkaTuoi.  at  Magnet  Cove, 
commonly  in  twins  with  brooklte  and  perovskite,  also  as  paramorphs  after  brookite.    In  Colorado 
and  Dakota,  as  noted  above. 

In  Oafiada,  small  crystals,  with  hematite  at  Sutton,  Quebec;  in  the  ilmenite  of  Bay  St. 
Paul,  orange  translucent  grains,  pure  TiOi,  and  probably  rutile  or  brookite. 

AxUL — Formed  in  crystals  by  heating  together  to  redness  titanic  acid  and  protoxide  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry -red  heat  (Devllle);  by  the  action  of  steam  on 
fluoride  or  chloride  of  titanium  (Daubr^,  Hautefeuille).  Hautefeuille  observes  that  in  this 
process  crystals  of  rutile  are  formed  when  the  heat  used  is  red  heat:  of  brookite,  when  it  is 
between  that  required  for  volatilizing  cadmium  and  zinc;  and  of  octahedrite,  when  the  heat  is  a 
Uttle  below  that  required  for  the  volatilization  of  cadmium. 

Has  been  observed  in  crystals  as  a  furnace  product  by  Scheerer. 

AIL— Observed  as  a  paramorph  after  brookite,  also  peeudomorph  after  hematite.  Cf .  Rath, 
Jb.  Min.,  807.  1876,  Zs.  Kr.,  1.  18.  1877.     Also  altered  to  ilmenite,  Lsx.,  Zs.  Kt,,  8,  55. 1888. 

ReL — *  Phil.  Mag.,  17,  2^,  1840;  the  measurements  of  Koksharov  agree  very  closely,  viz.: 
M  =  82M7  20",  i  =  0-64418.  Min.  Russl.,  1,  50.  Zeph.  obtained  ee  =r  82**  47',  h  ==  0*64404,  Zs. 
Kr.,  6.  288,  1881.  Washington  obtained  from  fine  N.  Carolina  crystals  m  =  82"  47'  80 ", 
h  =  0*64425,  Am.  J.  Sc..  33,  501,  1887.    These  angles  show  great  constancy  for  the  species. 

*See  Kk..  1.  c.  Dx..  Ann.  Ch.  Phys.,  13,  486.  1845.  Haid.,  Ber  Ak.  Wien,  39,  5,  1860 
Hbg,  Min.  Not.,  1,  80.  2,  11,  1858,  5.  25,  1868.  Arzruhi  (list  of  planes,  literature,  etc.),  Za 
Kr ,  8.  886,  1888.  •  Erem..  ilmenorutile,  Vh.  Min.  Oes.,  4,  201,  1869,  6,  876. 1871;  Bull.  Ac.  St 
Pet..  24,  584.  187c.  *  Zeph.,  Stillup  Thai,  I.  c.  •  Arzruni.  1.  c.  •  Schrauf,  Brazil,  Zs.  Kr.,  9, 
461,  1884.  ^  Rince,  Binnentbal.  Jb.  Min.,  2,  20,  1885.  "  Rath,  Alexander  Co.,  K.  C,  Ber.  nied 
Ges.,  Ma>  8,  1886.     *  Hidden  and  Washington,  Stony  Pt.,  K.  C,  1.  c. 

**  Dx.,  1.  c;  also  the  valuable  paper  by  Ro^e.  Pogg.,  116.  648.  1862:  Rath,l.  c.,and  Magnet 
Cove,  Zs.  Kr..  1.  18,  1877;  Dx.,  Min.,  2.  197,  1874.  »'  Mgg.,  Jb.  Min..  1,  221,  1884,  1,  147, 
1886. 1,  281.  1889.  *•  Zs.  Kr.,  7,  167,  1882.  »  Ann.  Mines,  10,  184,  1876;  cf.  also  Lax.,  Zs. 
Kr.,  8,  67.  188:1 

IsBKiTK  Janovekif,  Ber.  Ak.  Wien,  80  (1).  84.  1886.  Found  among  the  black  grains  of  the 
so-called  '^iserin"  of  the  Iserwiese.  Bohemia.  Distinguished  from  the  true  iserin  by  the 
abience  of  conchoidal  fracture  and  the  brown  color.  In  thin  fragments  honey-yellow.  Crvstal- 
line  form  like  nitile.  occasionally  iu  twins:  cleavage  imperfect.  G.  =  4*52.  Analysis 
TIG,  69-51  (f).  KeO  28-67 (|),  MnO  141.  MgOO  82,  Nb,0.,  SiO,  044  =  10045.  This  corre- 
•ponds  to  the  formula:  FeTitO». 

261.  PIaATTNBRTTB.  Scbwerbleierz  Breith.,  J.  pr.  Ch.,  10.  508,  1887.  Plailueiil 
HM.,  Handb..  504,  1845.    Braunbleioxyd  Hauem.,  Handb..  202.  1847. 
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Tetragonal.    Axis  6  =  0-67643;  001  A  101  =  34°  4^'  Ayres*. 

*•  ^  Pomui:     e  (001.  0);    a  (100.  i-i);   e  (101,  U),  9  (801.  8-0; 

«(882,  f).    Angles:    ee'  =  46**  41',     tw'  =  78"  44'.    eef'  =  68''  y. 
w"  =  *127°  82 .  «;  =  55''  8'.  vx  =  89"  22'. 

Barely  in  crystals^  habit  prismatic;  usually  massive; 
sometimes  in  globular  or  mam  miliary  forms. 

Cleavage  not  observed.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =  5-5 'S.  G.  =  8'5.  Luster  sub- 
metallic.  Color  iron-black.  Streak  chestnut-brown. 
Translucent  to  nearly  opaque.     Optically  negative*. 

Comp. — Lead  dioxide,  PbO,  =  Oxygen  13*4,  lead 
86-6  =  100. 


I 


Figs.  1.  2,  Idaho.  Ayres. 


AnaL—1,  E.  Kinch,  Min.  Mag.,  7.  63,  1886.  2,  W.  S.  Yeates.  priv.  contr.  Also  H.  A. 
Wheeler  (Q.  =9-41).  Am.  J.  8c.,  38, 79,  1889,  and  J.  D.  &  E.  N.  Hawkins  (Q.  ^-  7-25),  ib.,  p.  165. 

Pb         O 

1.  Leadhills      G.  =  854        8601    1285   HaO,CO,.Fe,0„CaO  tr. 

8.  Idaho  G.  =  8*56        83-20    1298   (Fe.Al)aO,  1-71,  Cu  0  14,  Ag  <r.,  inaol.  082  :=  98-80. 

Pyr. — B.B.  fuses  at  2.  criving  off  oxygen:  yields  metallic  lead  on  charcoal.     Soluble  in  acids. 

Obs.— Described  by  Plattner  (G.  =  9*89-9 '45)  on  ppecimens  probably  from  Leadhills,  Scot- 
land, apparently  pseudomorphoua  after  pyromorphite.  Later  ideutilied  from  Loidbills  with 
cerussite  and  pyromorphite.  and  from  Wanlockhead  (G.  =  9-27.  Heddle).  Also  recently  obtiiined. 
massive,  rarely  in  crystals  (figs.  1.  2).  at  the  **  As  You  Like"  mine,  juuilau,  Cceur  d'Aleue  Mta., 
Idaho,  with  pyromorphite.  limonite,  and  quartz. 

Named  for  the  mineralogist,  K.  Fr.  Plattner  (1800-1858). 

Ret—'  E.  F.  Ayres,  priv.  contr.     *  Michel,  artif.  cryst.,  Bull.  Soc.  Min.,  13,  56,  1890. 


262.  OCTAHBORITE.  Schorl  bleu  indigo  (fr.  Oisans)  J%nim  .  de  Lisle's  Crist..  2.  406, 
1788;  Schorl  octaddre  rectanjcuiaire  til.,  J.  Pbya.,  30, 886, 1787.  Octaedrite  8aus8.,  Alpea,  §  1901 
1798.  Oktaedrit  Wem.,  1803.  Ludwig's  Wern.,  2,  218, 1804.  Oisanite  DelatHeih,,  T.  T.,  2, 
1797;  J7.,  J.  Mines,  6,  278,  1799.     Anatase  if.,  Tr.,  3,  1801.     Dauphinit. 

Tetragonal.     Axis  6  =  1-7771;  001  A  101  =  ♦GO^  38'  Miller*. 


1. 


2. 


3. 


6. 


6. 


7. 


Figs.  1,  2,  Bourg  d'Olsans.    8,  4.  Binnenthal,  Klein.    5,  Brazil,  Dx.    6,  Binnenthal.  Zeph. 

7»  Binnenthal.  Klein. 
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(yonimonly  octahedral  in  habit,  either  acute  {p)  or  obtuse  (r);  also  tabular, 
e  predominating;  rarely  prismatic  crystals;  frequently  highly  modified. 

Cleavage :  c  and  p  perfect.    Fracture  subconchoidal.     Brittle.     H.  ^  5*5-6. 

6.  =  3-82-3-95;  sometimes  4-11-4-16  after  heating.  Luster  adamantine  or  metallic- 
adamantine.  Color  various  shades  of  brown^  passiug  into  indigo-blue^  and  black; 
greenish  yellow  by  ti-ansmitted  light.  8treak  uncolored.  Transparent  to  nearly 
opaque.  Optically  — .  Double  refraction  rather  strong.  Indices  ooy  =  2*554, 
Ey  =  2-493  Mir.     Sometimes  abnormally  biaxial,  cf.  Mid'*. 

Comp.— Titanium  dioxide,  TiO,  =  Oxygen  40-0,  titanium  60-0  =  100. 

P3rr.,  etc. — Same  as  for  rutile. 

Obs.— Most  abundant  at  Bourg  d'Oisans,  in  Dauphin^,  with  feldspar,  axinite»  and  ilmenite. 
Found  in  mica  slate  in  the  Orisons;  in  Bavaria;  near  Hof  in  the  Ficlitelgebirge;  Norway;  the 
Urals;  in  chlorite  in  Devonshire,   near   Tavistock;    with 
brookite  at  Tremadoc,  in  North  Wales;  in  Cornwall,  near  8. 

Liskeard  and  at  Tintagel  ClifCs;  in  Brazil  in  quartz,  and  in 
detached  crvstids  so  splendent  as  to  be  sometimes  mistaken 
for  diamonds. 

Id  Switzerland  in  the  Binnenthal  the  variety  wiurine, 
lone  supposed  to  be  zenotime,  but  correctlv  determined  by 
Klein  (I.  c);  also  in  Cavradi,  Tavetsch;  Kauris,  Salzburg 
in  the  Eastern  Alps,  also  at  Pfitsch  Joch. 

In  the  U.  States,  at  the  Dexter  lime  rock.  Smitlilield, 
R.  I.,  in  dolomite;  in  the  washings  at  Brindletown,  Burke 
Co.,  N.  C,  in  transparent  tabular  crystals. 

De  Saussure's  name  aciahadrite  has  the  priority,  and  is 
particularly  appropriate,  the  crystals  beiug  usually  octa- 
hedrons. Hatly's  anatoie  \a  No.  8  in  order  of  time,  and  was 
brought  forward  after  he  had  once  adop^ted^  for  a  while 
Delametherie's  name  <ri»aniU;  it  is  from  dvd.raa'i^.  erec- 
tion, and  was  intended  to  signify,  as  Hatly  says,  that  the 
common  octahedron  wasloneer  than  that  of  other  tetragonal 
species;  but  length  is  not  In  the  meaning  of  the  Greek 
word. 

Artil — Formed  in  crystals  by  the  action  of  steam  on  chloride  or  fluoride  of  titanium 
(Daubretf);  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  TiOi  (Deville);  by  fusing  TiOi 
with  salt  of  phosphorus  B.B.  in  R.F.,  and  then  exposing  the  bead  to  the  point  of  the  blue  flame, 
when  minute  transparent  crystals  of  octahcdrite  separate  (G.  Rose). 

RffL—i  Min.,  p.  2^.  *  Klein  gives  list  of  planes,  authorities,  calculated  angles,  etc.,  Jb. 
Min..  337,  1875.  See  too  Dx.,  Min,.  2,  200,  1874,  and  earlier  (Brazil)  Ann.  Ch.  Phys.,  10.  418, 
1844.  » Klein,  Binnenthal.  I.  c,  and  ibid..  900,  1872.  <  Brz.  on  "  wiserine."  Min.  Mitth..  7, 
1872.  » Klein.  Jb.  Min.,  852,  1875.  •  Groth.  Min.-Samml.  Strassb..  108,  1878.  ^  Vrba,  Rauris, 
2a  Kr..  6.  417,  1881.  *  Slg.,  Binnenthal,  Jb.  Min,  2,  260.  1881.  2,  281,  1882:  see  also  Zeph. 
•  Zeph..  Lotos,  1880.  and  Jb.  Min.,  2,  325,  ref.,  1881;  Zs.  Kr,  6,  240.  1882.  »»  Wein.  Zs.  Kr.,  8, 
<S82,  1884.    "Slg..Zs.  Kr.,  11,  837. 1886.    "  Ann.  Mines,  10,  187,  1876. 


Binnenthal,  after  Zeph. 


Orthorhombic.    Axes  il:h:i  =  0-84158  :  1  :  0-94439  Koksharov'. 
100  A  IIU  =  40°  5',  001  A  101  =  48°  17f',  001  A  Oil  =  43°  21|'. 
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The  symbol  of  the  plane  S(S-14-18)bas  been  esUblUfaed  by  HTeralobBerrera.  Dx. ■add*  the 
vtcianl  pUoei  near  e.  X  (Q-23'80  or  010  30)  and  3  (S-UIS  or  S'lS'lB).  Schraur,  who  makei  the 
Bpeclea moDOcUnic,  give*  t  (»40,  f-}),  ■  (820,  ^{);  r  (089,  |-t};  ±|l(B'4'18,±H)'  ±B((M9.±1.0; 
;■  (7514.  -  H):  ±  r  (849.  ±  H).  ±  fl  (848.  ±  |-j);  S  (3«,  +  f-J).  ^  rf'»l  «  +  iM); 
B  (41114,  -  H-V);  /I  (12813.  +  V-S^)- 


Figs.  1-4,  Hagoet  Cove,  ArkantiU".    H.  ElleuTlUe.    0,  TremKdoc,  R&lb.    7.  Hlwk.  after  Kk. 
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Only  in  crystala.  Habit  yaried,  often  tabular  I  a;  faces  a,  and  prisoatic  faces 
striated  yertically.  Also  pismatic  (m),  sometimes  simulating  rutile  (f.  1) ;  faces 
z,  X  often  striated  |  their  intersection-edge.  Sometimes  in  forms  with  e  and  m, 
nearly  hexagonal  (f.  4^;  since  me  =  ee'  nearly,  also  mm'**  and  ee"\ 

Cleavage:  m  indistinct;  c  still  more  so.  Fracture  subconchoidal  to  uneven. 
Brittle,  H.  =  5-5-6.  G.  =  3-87-4-01  Tremadoc;  3-96,  4-07  Maenet  Cove,  Bath; 
4-084  Magnet  Cove,  Pfd.  Luster  metallic-adamantine  to  submetallic.  Color  hair- 
brown,  yellowish,  reddish,  reddish  brown,  and  translucent;  also  brown  to  iron-black, 
opaque.     Streak  uncolored  to  grayish  or  yellowish. 

Optically  -f-.  Bx  i.  a.  Ax.  pi.  for  red  and  yellow  I  c;  for  green  and  blue  |J  b; 
for  yefiow-green  uniaxial.  Barely  ax.  pi.  for  all  colors  g  c  with  p  >  v.  A  section 
I  a  shows  four  sets  of  hyperbolic  bands.  On  heating  the  axes  |  b  approach  and 
those  I  c  open,  but  temporarily  only,  unless  this  is  carried  carefully  to  a  bright  red 
heat,  when  the  change  Decomes  permanent,  Dx."  Ax.  ang^les  somewhat  variable 
for  different  localities;  as  obtainea  by  Zepharovich  and  Lippich^*: 

2E^  =  55**  2'  red,  Li      30^  16'  yellow,  Na      0**  yw.-green      33°  48'  green,  Tl 

V«r.— 1.  Ordinary.    Thin  tabular  crystals  often  highly  modified,  brilliant  luster. 
2.  ArkanaiU.    Stout  crystals  brown  to  iron-black;  often  dull,  and  on  the  surface  altered  by 
(taramorphism  to  rutile. 

Comp—Titanium  dioxide,  TiO,  =  Oxygen  40-0,  titanium  600  =  100. 

Pyr.—Same  as  for  rutile. 

Obi.— Brookite  occurs  at  Bourg  d'Oisans  in  Dauphine;  at  St.  Gothard.  with  albite  and 
quartz;  Maderaner  Thai,  Switzerlaud;  in  the  Ural,  district  of  Zlatoust,  near  Missk.  aud  in  the 
gold-washings  in  the  Sanarka  river  and  elsewhere;  near  Markirch  in  the  Vosges,  in  pseudomorphs 
after  titanite;  rarely  at  Yal  del  Boye,  Etna,  with  rutile;  in  the  nieiss  of  Beuru;  at  Fronolen 
uear  Tremadoc,  Wales.    In  relatively  large  crystals  from  the  Tyrol,  44  X  89  mm.  (Zeph.,1.  c.)". 

In  the  U.  S.,  in  tliick  black  crystals  (aribaiMt'te)  at  Maffuet  Cove,  Ozark  Mts.,  Arkansas,  with 
elasolUe,  hlack  garnet,  schorlomite,  rutile,  etc.;  in  small  crystals  from  the  gold- washings  of 
North  Carolina;  at  the  lead  mine  of  Ellenville,  Ulster  Co.,  N.  Y.,  on  quartz  (f.  5).  with  chalco- 
pyrite  and  galena;  at  Paris,  Bfaine. 

Named  after  the  English  crystallographer  and  mineralogist,  H.  J.  Brooke  (1771-1857). 
Jurinite  is  from  the  naturalist  L.  Jurin  (1751-1819)  of  Geneva;  Arkandte  from  the  locality. 

Alt. — Paramorphs  of  rutile  after  brookite  are  not  uncommon  at  Magnet  Covt*. 

Ref.~>  From  the  Ural,  Vh.  Min.  Ges.,  1848-49,  2,  an  J  Min.  Ruasl.,  1.  61.  1858;  2,  27a 
With  some  authors  e  is  made  111.  *  Levy,  Ann.  Phil.,  9,  140.  1824.  *  Brooke,  Snowdon, 
credited  by  Mir.  *  Mir.,  Min..  226,  1852.  » Leuchtenberg.  Ural.  Vh.  Min.  Ges.,  7.  82,  1872. 
♦Schrauf.  Atlas.  Tf.  xxxix.  1873,  and  Ber.  Ak.  Wien,  74  (1),  585,  1876,  see  nlw).  Zs  Kr.,  1, 
806,  1877.  9.  444,  1884.  ^  Mgc,  cf.  Dx.  •  Dx..  Min.,  2,  208,  1874.  •  Rath.  Ailiaiisk.  Pogg., 
168.  403,  187t};  also  ib.,  113.  435.  1861.  ^^  QrothBkg..  Maderauertknl.  Min.  Samml.  Strass- 
burg.  p  110.  1878.  "  Zeph.,  Tyrol,  Zs.  Kr.,  8.  577,  1884.  "  E.  8.  D..  Magnet  Cove,  Am.  J.  Sc, 
32,  314.  1886;  also  Pfd.,  ib.,  31.  387,  1886.  »  G.  H.  Williams,  Magnet  Cove.  priv.  coiitr. 
^'  firem..  gold-wasliings,  Ural.  Zs.  Kr.,  16,  542,  1889;  also  Vh.  Min.  Ges.,  23, 822,  1887.  >*Dx.. 
1.  c,  Zeph.,  I.  0.  Cf.  other  observations  by  Zeph. ;  also  by  Schrauf,  Zs.  Kr.,  9,  444,  1884,  who 
gives  2n^T  =  26'-29^     Dx.  found  the  axial  plane  |  c  with  p  >  «.  for  Snowdon  crystals. 

In  addition  to  the  several  forms  in  which  the  oxide  of  titanium  appears  in  nature,  viz. 
rutile,  octahedrite,  brookite.  also  with  iron  oxide,  ilmenite  and  pseudobrookite,  Riggs  has 
noted  a  rbombohedral  form  in  thin  iron- black  scales  as  inclusions  in  the  tourmaline  of  Hnnr.burg 
and  De  Kalb.  It  seems  to  beloug  to  ilmenite.  but  apparently  contains  very  little  iron,  not 
becoming  magnetic  on  heating.     Am.  J.  Sc,  36.  51,  1888. 

EuMAKiTB  Shepard.  Am  J.  Sc..  12,  211,  1851.  Minute  crystals  occurring  with  rubellite 
and  microlite  in  the  albite  vein  of  Chesterfield.  Mass.,  suspected  to  be  related  to  brookite.  On 
the  crystalline  form,  see  J.  D.  D.,  ib.,  12,  211,  897;  13,  117,  and  Syst.  Min.,  5ih  £d.,  p.  165. 


254.  PTROIiUSITB.  Lapis  manganensis  pt.  Casalp.,  Metall..  1596.  Brunsten  ^  Mag- 
nesia pt.  Wall .  268.  1747:  Manganese  pt.  Fr,  Trl.  Wall.,  1,  488,  1758.  Mniiifunaise  grise  pt. 
Far$L,  Cat ,  177'i.  Molybdaeuum  magnesti  Linncsu8.  Grau  Braiinstein  pt.  Wern.,  Bergm.  J., 
886.  1789;  id.,  Hatum.,  tlandb..  288,  1813  Gray  Oxyd  of  Manganese  pt.:  Anhydrous  Blnoxyd 
of  Manganese.  Mangan  Hyperoxyd  Leonh.,  Haiidb..  240.  1826.  Pyioiusite.  Prismatic 
Manganese-Ore,  fToMf. .  Trans.  R.  Soc.  Ed.,  11,  18«,  1827.  ,Weichbraun8tein.  Weichmangan, 
Cferm     Peroxide  of  manganese.     Manganese  dioxide. 

Orthorhombic,   but  perhaps  only  psendoniorphons  (of.   below).      Commonly 
columnary  often  divergent;  also  granular  massiye,  and  frequently  in  reniform  coatfte 
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OXIDES. 


Soft,  often  soiling  the  fingers.  H.  =  2-2-5.  G.  =  4-82  Turner;  4-73-4-86  Pfd. 
Luster  metallic.  Color  irou-black,  dark  steel-gray,  sometimes  bluish.  Streak 
black  or  bluish  black,  sometimes  submetallic.     Opaque. 

Comp.— Manganese  dioxide,  MnO„  like  polianite.  Commonly  contains  a  little 
vrater,  it  having  had  usually  a  pseudomorphous  origin  (after  manganite). 

AaaL— 1-8,  Penfield,  priv.  contr.    4,  Jarman,  Am.  Oh.  J.,  H.  89, 1889.  Also  5th  £d.,  p.  166. 


MnO  0  HaO 

79U  17-27  2-38»  CaO  0-25.  8iO,  0-55.  L«  049  =  100-08 

78-84  1704  2-68*  CaO  0-26.  SiO,  048.  L  0*59  =  9989 

79-46  17-48  1-94*  CaO  0•66^  SiO.OlH.L  0-ai  =  99-98 

78-77  17 61  2-08   X^  191  =  9987 


1.  Salisbury  G.  =  4-785 

2.  *•  G.  =4-732 
8.  Negaunee  G.  =  4*858 
4.  Augusta  Co.,  Va.  G.  =  469 

•  Incl.  loss  at  100%  018.  0-15,  017.    ^  Incl.  0-88  BaO.    «  L  =  Limonite. 
^  X  =  CaO,  NiO,  CoO,  K,0,  Na,0,  Fe«0„  insol. 


It  is  uncertain  whether  pyrolusite  is  an  independent  species,  with  a  crystalline  form  of  its 
own,  or  only  a  secondary  mineral  derived  chiefly  from  tlie  dehydration  of  manganite;  also  from 
polianite  (Breith.).      Pseudomorphous  crystals  having  distinctly  the  form  of  manganite  are 
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2. 
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1,  Pseudomorph  after  manganite,  Nova  Scotia. 
2,  8,  Pyrolusite,  Salisbury,  Conn. 


common  <f.  1).  Forms  have  been 
attributed  to  pyrolusite  in  part  with 
prismatic  angles  of  manganite 
(mm"  =  80").  in  part  with  mm'  =  86' 
20'  Haid.  Crystals  from  Salisbury, 
Conn.,  have  the  form  of  flg.  2.  with 
mm"  =  84"  80'.  and  another  prism,  n. 
with  nn'"  =  78'*  20  ;  often  in  skeleton 
forms,  f.  8.  Cf.  also  KOchlin,  Min. 
Mitth.,  9,  84,  1887;  and  earlier, 
Uaid..  1.  c. 

Pyr.,  etc.— Like  polianite,  but 
most  varieties  yield  some  water  in  the 
closed  tube. 

Obs. — This  ore  is  extensively 
worked  at  Elgereberg  near  Ilmenau, 
and  other  places  in  Thuiingia:  at 
Vorderehreiisdorf  near  Mflhrish-Trtt- 
bau,  in  Moravia,  which>p1ace  annually 


affords  many  hundred  tons  of  the  ore;  at  Platten  in  Bohemiti,  and  elsewhere;  near  Jolmiin 
Keorgenstadt:  at  Hirschberg  in  Westphalia;  Matzka,  Transylvania;  also  found  sparingly  ii 
Cornwall:  in  Timor;  in  Australia;  in  India. 

Occurs  in  the  United  States  with  psilomelane,  abundantly  in  Vermont,  at  Brandon. 
Irasburg.  Bennington,  Monkton,  Chittenden,  etc.,  both  crystallized  and  massive;  at  Conway, 
Mass.,  in  a  vein  of  quartz;  at  Plainfield  and  West  Stockbndge.  Mass.;  at  Winchester.  N.  H.; 
at  Salisbury  and  Kent,  Conn.,  forming  velvet-like  coatinffs  on  limonite;  Crimera  and  Old 
Dominion  mines.  August*  Co.,  and  elsewhere  in  Virginia;  Pope,  Pulaski,  Montgomery  Cos.. 
Arkansas.  In  California,  on  Red  island,  bay  of  San  Francisco.  In  New  Brunswick.  7  m.  fr. 
Bathurst,  in  fine  cryst.;  in  Shepody  Mtn.  and  elsewhere;  near  Upham  in  King's  Co.  In  Nova 
Scotia,  at  Teny  cape,  cryst.  and  massive;  also  at  Walton,  abundant;  near  Eentville;  Pictou; 
Amherst;  Musquodobit. 

The  name  is  from  nvp,  fire,  and  Xovetv,  to  wash,  because  used  to  discharge  the  brown  and 
men  (FeO)  tints  of  glass;  and  for  the  same  reason  it  is  whimsically  entitled  by  the  French 
h  Mown  de  verriers. 


S66.  Torgite 


B.  Hydrous  Oxides. 
2Pe,0..H,0 


ni 

Diaspore  Group.     RO(OH)  or  R,Oj,.H,0    Orthorhombic. 


d  :  h  :  6 


S66.  Diaspore 


A1.0,.H,0 


a 


0-9372  :  1  :  0*6039  or  0-6443 


TUBQITE. 


24S 


267.  Gothite 

258.  Manganite 

259.  Limonite 

260.  Xantliosiderite 

261.  Bauxite 


Fe,0,.H,0 
Mn,0,.H,0 


2Fe,0,.3H,0 


Fe,0,.2H,0 
Al,0,.2H,p 


0-9185  : 1  :  0-6068  or  0-6606 
0-8441  :  1  :  0-5448  or  0-6463 


BruGite  Group.    B(OH),  or  BO.H,0.    BhombofaedraL 

262.  ilnicite  MgO.H.O  rr'  =  97°  37^'  6  =  1-5208 

Manganbmcite  (Mg.Mn)O.H,0 
t63.  Pyrochroite  MnO.H,0  rr'  =  94°  62'  6  =  1-3999 


264.  Oibbaite 

265.  Sanolite 


A:t:6         fi 
Al(OH),  or  A1,0,.3H,0  Monoclinic  1-7089 : 1 : 1-9184  85°  29' 
B(OH),  or  B,0,.3H,0    Triclinic  df:  J:  (5  =  0-5771:1:0-5282 

a  =  104°  17'  fi  =  92°  33'  y  =  89°  43' 


266.  Eydrotalcite 

267.  Pyroanrite 


6MgO,Al,0,.15H,0 
6MgO.Fe,0,.15H,0 


Hexagonal 


f€ 


268.  Chalcophanite 

269.  PlilonLelane 


(Mn,Zii)0.2MnO,.2H,0 
MnO,  BaO,  MnO„  H.O 

Wad  :  Bog  manganeBe,  asbolite,  lampadite. 


Rhombohedral 


6 
3-5267 


266.  TUROrm.  Hematite  pt.  Bed  Ocher  pt.  Turgit  J9Srm. ,  Bull.  Soc.  Kat.  Moscow,  1, 
253, 1B45.    Uydrohsmatit  Breiih.,  Handb.,  846,  1847.    Turjit. 

Compact  fibrous  and  divergent^  to  massive;  often  botryoidal  and  stalactitio 
like  limonite.     Also  earthy,  as  red  ocher. 

H.  =  5-6.  G.  =  4-29-4-49,  Hof,  Breith.;  4-681,  Horhauseu,  Bergemann; 
414,  Salisbury,  Brush.  Luster  submetallic  and  somewhat  satin-like  in  the 
direction  of  the  fibrous  structure;  also  dull,  earthy.  Color  reddish  black  to  dark 
red,  bright  red  when  earthy;  botryoidal  surface  often  lustrous,  like  much  limonite* 
Streak  red.     Opaque. 

Comp.— Fe,H,0,  or  2Fe,0,.H,0  =  Oxygen  28-5,  iron  66-2,  water  5*3  =  100, 
or  Iron  sesquioxide  94*7,  water  5*3  =  100. 

For  analyses,  see  5th  £d.,  p.  168.  Heddle  (Min.  Mag..  6,  8. 1882)  bns  analyzed  cubic  crvB* 
taK  pseudomorpbs  after  pyrite,  from  the  clay  slate  of  the  island  of  Kerrera.  Argyllshire,  which 
had  the  composition  of  turfite,  with  G.  =  8*584.  Turgite  is  sometimes  regarded  as  an  inter- 
mediate stage  io  the  alteration  of  limonite  to  hematite  by  loss  of  water. 

Pyr.,  etc — Heated  in  a  closed  tube,  flies  to  pieces  in  a  remarkable  manner,  and  in  this  is  dis- 
tinct from  hematite  and  limonite;  yields  water.     Otherwise  like  hemntitn. 

Oba. — A  common  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  frequently  asso- 
ciated, and  which  it  resembles,  except  in  its  superior  hardness,  strenk,  and  decrepitation.  It 
also  looks  very  much  like  fibrous  hematite.  Hermann's  mineral  was  from  the  Turginsk  copper 
mine  near  Bogoslovsk,  in  the  Unil,  and  from  the  Kolyvan  district,  in  the  Altai;  that  of 
Breitbaupt.  from  near  Hof  in  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at 
DOsseldurf  in  Prussia;  at  the  Louisa  mine,  Horhansen  In  the  United  States  it  occurs  abun- 
dantlv,  in  large  botryoidal  musses,  at  the  limonite  ore  bed  of  Salisbury,  Ct.  (Brush),  usually  con- 
stituting the  exterior  layer  of  the  limonite,  sometimes  an  inch  or  more  thick.  The  lino  of 
demarcation  between  it  and  the  limonite  is  very  distinct,  and  separation  along  it  is  often  easy. 
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256.  DZASPORS.  DIaspore  Ea&y,  Tr.,  4,  1801.  Blattrfcher  HydrnreilUt  Eautm., 
Handb.,  442,  1818.  Empbolite  IgeUVrinn,  Bull.  Soc.  Min.,  6,  40.  1888;  A.  E,  Nordemkidld, 
G.  FOr.  F5rh.,  9.  80,  1887. 

Orthorhombic^    Axes:  dihid  =  0*93722  :  1  :  0*60387  Koksharov". 

100  A  110  =  43°  8'  38",  001  A  101  =  32°  47'  40",  001  A  Oil  =  31°  7'  35". 


Forms*; 
a  (100,  i.i) 
b  (010.  i-f) 
€  (001,  0) 

bh 

mm" 

kk' 

U 


nn      = 


h  (210,  »-2) 
in  (110,  /) 
*  (280,  Hi) 
I  (120,  i-i) 

•64'  58^' 

50'  18 

86'  17i' 

70'  51' 
56*    9i' 
89'    91' 
24'    5}' 


z  (130,  i-i)  e  (Oil,  l-J) 

n  (150.  ii)  M  (096,  H) 

10(101,  14>»  p  (111,  1) 

/  (012,  i4)  r  (101 -4.  HO) 


0  (212,  1-5) 

1  (211,  2.2)» 
ff  (282,  14)* 
u(844.  I'iy 


wto' 

= 

65' 

85' 

r 

£S 

88' 

86' 

ee' 

= 

62' 

15' 

PP' 

«mZ 

57' 

45' 

W 

— 

115* 

45' 

M' 

= 

63' 

20' 

K 

S3 

96' 

87' 

PP  = 


1. 


6r  2' 

44'  57' 

80*  50' 
20'  50' 

82'  54' 

96'    8' 

•75'  45J' 

3. 


.»»» 


PP     = 


tt"'    = 


-»»» 


«     = 


Iff 


w"' 


fj(122.  l4)* 
x(188,  1-i) 

o(291^M) 


58'  50' 
9'  6' 
28'  29' 
40'  88' 
74'  84' 
57'    4' 

59'  4r 


ff*^^^=^ 


nh 


i*"  h' 


V 


Figs.  1,  2,  Ural,  Ek.    8.  Newlin,  Penn.    4,  Chester,  Mass. 

Crystals  prismatic;  usually  thin,  flattened  |  h\  sometimes  aoicular;  fiices  often 
rounded,  in  prismatic  zone  yertically  striated,  also  in  zone  a0,  |  edgep/e.  Also 
foliated  massive  and  in  thin  scales;  sometimes  stalactitic. 

Cleavage:  b  eminent;  h  less  perfect.  Fracture  conchoidal,  very  brittle. 
H.  =  6-5-7.  G.  =  3  •3-3-5;  3*432  Hauy;  3-452  Dufr.;  3*30-3-34,  fr.  Schemnita. 
Luster  brilliant;  pearly  on  cleavage-face,  elsewhere  vitreous.  Color  whitish, 
grayish  white,  greenish  gray,  hair-brown,  yellowish,  to  colorless;  sometimes  violet- 
blue  in  one  direction,  reddish  plum-blue  in  another,  and  pale  asparagus-green  in 
a  third  (cf.  Haid.,  1.  c).  Transparent  to  subtranslucent.  Optically  +•  Double 
refraction  strong.  Ax.  pi.  [  b.  Bx  J.  a.  Dispersion  p  <  v,  feeble.  Axial  angles^ 
Dx.*: 


2H.,  = 


'a.r 


2H..  = 


.••y 


2tt 


"•or 


103°  34' 
103°  53' 
104°  38' 

121°  59' 


HVL 


1-719 
1-722 
1-729 

121°  32' 


2Ho,hi 


84°  8' 
84°  20' 
85°    8' 

120°  48' 


Comp.— AIO(OH)  or  A1,0..H,0  =  Alumina  85-0,  water  15-0  =  100. 

Some  varieties  yield  a  little  PtOt  (Hermann,  Shepard),  probably  from  impurity.  Analyses^ 
see  5tb  Ed.,  p.  169. 

"Pyr^  ate. — In  the  closed  tube  decrepitates  strongly,  separating  into  white  pearly  scales,  and 
at  a  high  temperature  yields  water.  '1'he  variety  from  ochemnitz  does  not  decrepitate.  In- 
fusible; with  cobalt  solution  gives  a  deep  blue  color.  Some  varieties  react  for  iron  with  ih« 
\iuxes.    Not  attacked  by  acids,  but  after  ignition  soluble  in  sulphuric  acid. 
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Ofaa. — Commonly  found  iritb  corundum  or  emery  In  dolomite,  cbloHte  achtat,  and  other 
stjiMlline  rockg,  in  nests,  or  at  implanted  crystala  on  corundum  and  other  minerals.  Occurs 
BflW  Eoaaolbrod,  dUtrict  of  Ekaterinburg  in  the  Ural,  in  granul&r  limestone  with  emery;  at 
Schemnitz,  Hungary,  in  veins  between  dolomite  and  limestone;  in  a  gneissold  rock  near  Bouniac 
in  the  Haute- Ix)<re;  at  Broddbo  near  fslun;  at  the  HOrrsJOberK.  Wermland,  Sweden  IflmphoUUi 
embedded  in  pyropbjlHte  and  damourite  with  tourmaline,  rutile,  and  cyanite:  sparingly  In  the 
nephelite-syenite  veins  of  southern  Norway,  sometimes  as  an  inclusion  in  some  secondary  m  in - 
eiaJi,  as  the  "  spreustein  "  (Bcbeerer,  cf.  Bgr.,  Zs.  Et..  16,  50,  1890);  with  corundum  in  dolomile 
•t  CarapoloDgo,  near  Dazio  Grande,  in  the  canton  of  Teariu  In  Switferland;  Oreiner  in  tbe 
Zilleiihal :  at  i}umuch-dagh  and  Manser.  AbIh  Minor,  and  the  Grecian  Islands  Naxos,  Bamoe.  and 
Nicuriu,  with  emerv,  as  detected  by  J.  L.  Smith. 

In  the  U.  S.  with  topaz  and  margarodite  at  Trumbull,  Ct.,  but  rare;  with  corundum  and 
margurite  at  Newlin.  near  Unloaville.  Chester  Co.,  Ph.;  at  the  emery  mines  of  Chester,  Mass., 
in  large  plates  and  c^stala;  In  csTiliea  in  maHlve  corundum  at  the  Culsagee  mine,  neai'  FraukliD, 
Hacon  Co. ,  N.  Carolina. 

Named  by  Hatly  from  Stcurneifieit',  to  leatlar,  alluding  to  the  usual  decrepitation  Iwfore 
the  blowpipe.  Le  Liivre,  as  HaUy  states,  first  made  known  the  species,  having  found  It  at  a 
nloeral-dealer's  In  Paris,  and  given  It  10  Vauquelin  for  analysis.  luoriginallocality  issupposed 
In  have  been  tbe  Ural. 

Baf.— <  Hin.  Russl.,  3,   169,  1838.    ■  Bee  Eenne.,  Ber.  Ak.  Wien.  9,  S90,  1802;  earlier. 

■    -         - "■■■  "  '     9.m,\"'~  "■    '        •"   ■   - 


Bald.,  Pogg.,  61,  809, 1844;  Marignac,  Blbl.  Univ.,  «.  »M,  1847;  Ek.,  1.  c  *  Rath,  Campolongo, 
Pogg..  123,  400,  1864.  •  B.  B.  D.,  u  e,  Chester,  Haas.,  o,  Newlin.  Am.  J.  8c,  33,  8^,  1^ 
>  Catlirefn,  Oreiner,  HIn.  Hitth.,  10,  63,  1888.     •  Dx.,  9.  R,  66,  1887. 


Biegen), 
Null  Hit 


357.  aOTHrm.  Dnnnschupplger,  Itnaenfbrmtger,  mblnrother,  «tc.  Etsengllmmer  (fr. 
— i),  Becker.  Hin.  Beschr.  O.-Nnss.  Lande,  401,  1789.  Eryst.  faarlger  Brauneianisteln  JfoAa. 
___>Iln.  Eab.,  3,403,  1804.  a&ihit(rr.  Eiserfeld  near  Slegen)  J'.  O.Za)u,'nd)eU.  gei.  Mineral- 
:h.  48,  Jena,  1806,  foL,  Holle  Efem.,  4,  SOS,  1808,  Ullmanu's  Ueb., 804, 1814.  ^rrhotiderit 
[not  Pyrosideril]  VUmann,  Hausm.  Handb.,  268,  1818,  Ullmann's  Ueb.,  144,  299,  804,  1814  [but 

eren  many  years  before  to  his  class].  Schupplg- faarlger  Biauneisensteln  (fr.  Hollerter  Zug)  = 
pldokrokit  UUmanTi,  Hausm.  ib..  369,  1818,  IHImann's  Ueb.,  148,  816,  1814.  HaarfOrmiger 
Brauneisenatein  Hautm.  ib.,  370,  1818  =  Nadeleisenerza-eAA.,Char.,  1828.  Brown  Iron-stone 
pt.,  Brown  Iron-ore  nt..  Brown  Hematite  pt.,  of  JatMum,  PMUtpa,  etc.  Bammtelsenerz,  Sam- 
meti>lende  pt.  =  Przlbramit  in  Qlock.  Handb.,  649,  1881.     Hlerro  pardo  8pan.     Goethlte. 

Chlleli  Brnth..  J.  pr.  Cb.,  19, 108,  1840,  Onegit(fr.  L.  Onega)  ^»dr«(of  BrQnn),  IWeblatt, 
No.  18,  1802.  Moll'B  Bfem.,  3,  109,  113,  1806  =  Ore  of  Titanium  eoninM  oulA.  for2Qye«rB  = 
QOtUte  laiM^  attA. 

Orthorhombic.    Axes  ii:l\6  =  0-9185  : 1  :  0*6068  Pbillipa'. 
100  A  110  =  42"  34',  001  A  101  =  SS"  27',  001  A  Oil  =  31°  15'. 


Ponaa't 
»(010;«) 

d  (210,  i-%) 
m  (110.  D 

I  (iao.f.5) 

« (101, 10 
«  (Oil,  1-IJ 
9  (031.  a-D" 

1  (052,  l-I)' 
1.(111,1) 
r  (811.  ^8) 

.(212,1!) 

.(mm 

id" 
U 

=  •49* 
•=    86* 

=  sr 

=.    68* 

90-           M*    =  •62'' 

'*          m.    =    08= 
64'           mp  =    48* 

80-           d(    »    86° 
8'           rK  =  118* 

I'           TT'"    =      80' 

54'       M"    =    88° 
88-       pp"'  =    58° 
55'       »'■    =  108° 
58' 

43' 
38' 

In  priBDis  vertically  striated,  and  often  flattened  into  scales  or  tables  )  b.    AIm 
fibrous;  foliated  or  in  scalee;  raaBBive, reniform  and  stalactitic,  with 
concentric  and  radiated  atmctore. 

Cleavage :  i  very  perfect.     Fracture  uneven.     Brittle.     H.=  5- 
5'5.    Q.  =  4-0-4'4;  4'37,   cryst.,    Lostwithiel,  Yorke.     Lneter  im- 

girfect  adamantine.  Color  yellowish,  reddish,  and  blackish  brown, 
[ten  blood-red  by  transmitted  light.  Streak  brownish  yellow  to 
ocher-yellow.  Optically  +(?).  Ax.  pi.  le.  Bi  X  5.  Dispersion 
strong,  0  <  v;  for  red  nearly  nniazial;  for  green  and  bine, 
2E  =  50°  approx.;  cf.  IWla,  1.  c 

Tar,— 1.  lo  thin  scale-lilte  or  tabular  crystals,  usually  attached  b^  one 

edge.    Buch  ia  theoriginat  Odthile  {PyrrhMidimU  or  RubingUmmer)  of  Siepen. 

%.  In  adcular  or  capillary  (not  flexible)  ciyslals,  or  slender  prlams.  often 

tadlately  grouped:    tbe  Neealt-lrorutont   (Nadeleitetulein).     It  passes  Into  a 

variety  with  a  velvety  aurface:  tbe  PrHbramiU  (Sammelblmde}  of  PHbram  is  of  ibis  kind 


been    called   FuUonite,   after  Hr.   Fullun,   a   brollittr-ia-law  of  Mr.    A.,   wbo  tiiito 


4.  Sculy-IibrouB,  or  fenthery  cnlumnar,  tbe  lines  coDsistlDg  of  more  or  lew  distinct  icalt^ 
aomewljat  like  plumose  mica:  tbe  Lepidoeroeite  {It.  Xexii.  $eate,  and  kiiukU,  fiber). 

0.  Also  compact  massive,  wiih  a  flat  coDcboidal  fracture,  liver-brown  to  blackiab  browo 
and  rual-brown  colori  sometimes  reuiform  or  stalactitic  witb  radiated  stnicture. 

6.  Dissemioated  microscopic  ciyaials  of  gOibtte  are  one  source  of  the  frequent  attnturi^t 
aud  opalescent  cbaracter  of  specimeoB  of  different  feldspars,  and  of  some  other  species. 

Comp.— FeOWH)  or  Fe,0,.H,0  =  Oxygen  27-0,  iron  62-9,  water  lO'l  =  100, 
or  Iron  Beaquioxiae  89'9,  water  lO'l  =  100. 

Analyses,  see  5lh  Ed.,  p.  170. 

PjT,,  ate.— Id  tbe  closed  tube  ^ves  off  water  and  Is  ConTerted  hito  red  Iron  sesquioiide. 
Witb  tbe  fluxes  like  hematilei  moat  varieties  gtve  a  manganese  reaction,  and  some,  treated  Id 
tbe  forceps  in  U.F.,  after  moistening  in  sulphuric  acid,  impart  a  bluish  green  color  to  Ibe  flame 
(pbospboric  acid).    Soluble  in  bydrocbloric  acid. 

Oba.— Found  with  the  Hher  oxides  of  iron,  eBpecially  hematite  or  llmonite.  Occure  at 
Eisei'feld  near  Siegeu,  ia  Nassau,  In  lamelliform  and  foliated  crvstalKzations  of  a  hyacinth  red 
color,  with  llmonile;  ul  Zwickau  in  Baxony;  Oberklrchen  in  Westerwald,  etc.,  near  Clifton  In 
Gloucestershire,  near  Bristol,  England:  in  Cornwall,  near  Bolallaclc  and  Loet~  ithie!,  some  of 
the  crystals  I^  to  3  iu.  long  and  (  in.  across;  in  Somerselsbire,  at  the  Provl"  nee  iron  mines. 

In  tbe  U.  Slates,  at  the  Jackson  Iron  mine,  Negaunee,  near  Marquette.  L.  Superior,  in 
lamelliform  crystals;  also  In  besutif  ul  stalactitic  forms  with  velvety  surface  and  delicate  radiated 
structure,  often  encrusting  hematite;  in  Conn.,  at  Salisbury:  In  Penn.,  near  Easlon,  the  var. 
lepidocrocite  witb  llmonite:  with  calclte  In  clay -ironstone  concreiions,  Adatr  county.  Ho.;  In 
tbe  Pike's  Peak  region,  Colorado;  in  Californu,  at  Bums  Creek,  Hariposa  Co.,  in  quartz;  in 
Oregon,  16  m.  from  Portland. 

learned  Gdlhibt  (Qoetbile)  after  the  poet- philosopher  Goethe  (1740-1882);  and  PyrrfiotideHU 
from  nvppoi,  fire-red.  and  a-iSnpai,  iron.  The  name  OnegiU  baa  priority,  but  it  was  given 
without  a  proper  description,  and  for  SSyears  the  nature  of  tbe  mineral  was  unknown. 

Artii.— By  HubmittlnK  solutions  of  FeCl>  (80  to  85  pis.  in  100)  to  tbe  action  of  heal  In  cloaed 
tubes,  Rousseau  has  obtamed  acicular  crystals  having  tbe  composition  of  gSlhite  and  like  it 
Ortborhomblc.  but.  according  to  Fouquf,  differing  from  It  in  optical  characters.  It  doea  not 
aeem  certain,  however,  that  [here  is  any  essential  difference.    C.  R..  110,  10S3,  19W. 

Rot—'  Min..  p.  Ij26.  1S33;  Palla  has  discussed  the  vicinal  planes  and  suggnted  a  monoclinlc 
axial  ratio,  Zs.  Kr.,  11,  28,  ie8A.  <  Ph..  I.  c.  and  Mir.,  Mhi.,  273,  1862.  *  Orolb.  Mio.-SMuml., 
ei,  1878.    '  Busz.  St.  Just.  Zs.  Kr..  IT.  S58,  1890. 


36B.  HAHOANITB.    Hanmnsise  crislalllse  de  Lule,   Criet., 
Maugau&se  oxyde  metalloIde/T..  Tr.,  4,  1801  (with  £g8.).     Si"  "" 


KartUn,  Tab  ',  1800.     Graumanganera  pi.  Karilen.  Ta.h.. 

Handb..  288,  1818,  890,  1847.     Gray  Oxide  of  Mangane      , 

Mdh»  Grundr  ,  488. 1824.    Manganlte  /laid..  Trans.  R.  Soc.  Edinb.,  11,  133,  1837.    Acerd£ae 

Beud.,  Tr..  3,  678,  1883.    Newklrkite  Thorn.,  Min.,  1,  S09, 1886. 


._  ..   _ _.    _.    ___.  1788. 

Bra un stein erz  pt.  Wern..  1789: 

Orau-BrauQslciu  pt.  /Anum., 

Man 


!  pt.     Prisma toidlscbes  Mangan-En 


1,  L.  Superior.    2,  8,  Ilefeld,  Grotli.    4,  Ilefeld.  8bk. 


Orthorhombic.     Axes /! :  t :  f  =  0-84407 
100  A  110  =  40"  10',  001  A  101  =  33° 


1  :  0-54484  Haidingpr'. 
iOl',  001  A  Oil  =  28°  35'. 
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a  (100.  %'%) 
b  (010,  i-l) 
e  (OOr  O) 

a  001*0.  »  80)3 

p  (id-1 0.  i-i6)» 

#  (1210,  i-Xif 
/*,(1010,  ilO)» 
^  (610,  i.6)» 
A  (410,  »^4) 


A  (810,  i.8)» 
»  (520.  t.|)« 
d  (210,  t-2) 
»    (480.1-1) 
«  (650,  i|)»_ 
J  (10-9  0.  i-V)' 
fw  (110,  /) 
K-  (12180, i^f 
*  (280,  ».}) 
c   (850.  t-l)' 


;  (120.  i-i) 
i  (250. 1^4) 
y  (180,  ii) 
r  (150,  i-6)» 

I  (1015,  A-V 
^(2015,  A-V 
V  (105,  i-i)* 
e  (205.  {-i)» 
u  (101.  1-i) 
to  (201.  2-i) 


e  (Oil.  1-1) 
/  (021,  2.«)« 

P  (111.  1) 
00(448,  \Y 
V  (221.  2) 

$  (201 -20,  l-!^)» 
<>  (10110.  1-10)« 
r  (616,  l-6)» 
p  (515,  1-6)5 


a:  (414,  14)» 

g  (818,  1-8) 

<r  (525,  1-|)» 

«    (212.  1-2) 

r  (823,  !-})» 

K  (178080.    l-g)»? 

C    (82-60-45.   1-Y)^ 

a;  (865,  {4) 

n  (121.  2-S) 

0  (177.  l-7)» 


m 


>it 


A*'" 

AA.'" 

ten 

dd' 

mm 

ir 

rr' 


28"  60' 
ZV  26' 
87'  19' 
45"  46' 
•80'  20' 
76'  36' 

6r  17' 

60"  48' 
48*  6' 
26"  40' 


u' 

uu' 
tow' 

ee' 

ff' 

ep 
ev 


4*  66' 

9"  50' 

14"  48* 

28"  57' 

65"  41' 

104"  29' 

•57"  10' 
94"  65' 

40"  11' 
69"  28' 


XX  = 

99  = 

w'  = 

PP'  = 

€©'  = 

xx'  = 

»n'  = 

pp  = 

0003  = 

mm"  — 


66"  12' 
64*  61' 
63"  50' 
59"  6i' 
82"  14' 
85"  66' 
47"    9i' 

80"  22i' 
96"  48' 
118"  46' 


ji 


99  = 


ji 


nn      = 


i.'" 


00         = 


jtt 


XX       = 


•n 


98'         = 


."» 


PP         = 


W'"      = 

^cr"'  = 

nn'"   = 


70" 
103" 

6" 
18" 
25" 
49" 
67" 


2* 
28' 

14i' 
3' 
47' 
Hi' 
26' 


17"  21' 
20"  45' 
84"  57 


6. 


6,  Ilefeld,  after  Groth. 


Twins:  tw.  pi.  e^  both  contact-  and  cruciform-twins;  often  repeated  and  with 
comp.-face  either  parallel  or  inclined^  analogous  to 
ratile.  Crystals  long  prismatic  and  terminated  (1)  by 
c,  or  (2)  by  zone  of  macropyramids  p,  8y  p,  etc.; 
planes  in  this  zone  striated  parallel  to  their  mutual 
mtersections.  Also  short  prismatic  (3)  terminated  by 
c  and  numerous  macrodomes;  or  (4)  highly  modified 
with  macropyramids  predominating;  the  last  two 
types  generally  as  twins.  The  prismatic  faces  deeply 
striated  vertically.  Crystals  oiten  grouped  in  bun- 
dles.    Also  columnar;  seldom  granular;  stalactitic. 

Cleavage:    6  very  _perfect;   m  perfect.     Fracture 
uneven.      Brittle.      H.  =4.      G.  =  4  2-4*4;    4-315 
cryst.,  Negaunee,  Pfd.     Luster   submetallic.     Color 
dark  steel-gray  to  iron-black.     Streak   reddish  brown,  sometimes  nearly  black. 
Opaque;  minute  splinters,  sometimes  brown  by  transmitted  light. 

Comp.— MnO(OH)  or  Mn,0,.H,0  =  Oxygen  27-3,  manganese  62  4,  water  10-3 
=  100,  or  Manganese  sesquioxide  89*7,  water  10'3  =  100. 

AnaL— BlomstFand,  G.  F6r.  F5rb.,  2.  188,  1874.     Also  6tb  £d.,  p.  171. 

L&Dgban       MD,Oa  88-51    Fe.Os  0  28    MgO  1'51    CaO  0*62    H3O  9*83  =  100*70 

Pyr.,  etc. — Id  the  closed  tube  yields  water;  otherwise  like  braunite.  p.  282. 

Obs.— Occurs  in  veins  traversing  porphyry,  associated  with  calcite  and  barite,  at  Ilefeld  in 
tbellarz;  Ilmenuu  and  Oehrenstock  iu  Thuringia;  Uodenaes  and  L&ngban  in  Sweden;  Chris- 
tianaand  in  Norway;  Cornwall,  at  various  places,  occurring  crystallized  at  Botallack  mine,  St. 
Just;  Callington  and  at  the  Royal  iron  mines;  also  in  Cumberland,  Devonshire,  Somerset; 
Aberdeenshire,  Scotland;  near  Ross  and  elsewhere  in  Ireland. 

In  the  L  Superior  mining  region  at  the  Jackson  mine,  Negaunee.  Michigan.  Devil's 
Head.  Douglas  Co.,  Colorado.  In  Wova  Scotia,  at  Cheverie,  Hants  Co.,  and  Walton;  also  10  m. 
W.  of  WaUoD,  where  it  forms  a  bed  of  conglomerate,  along  with  quartz  pebbles.  In  New 
Brunswick,  at  Shepody  mountain,  Albert  Co. ;  Tattagouche  R.',  Gloucester  Co  ;  Uphara,  King's 
Co.;  and  Dalhousie,  Restigouche  Co. 

yewkirkite  of  Thomson,  from  Neukirchen  in  Alsace,  according  to  Lettsom,  is  nothing  but 
imoganite. 

Kamed  acerd^se  by  Bendant  from  ccKepdrfi,  unprofitable,  because  of  little  value  for  bleach- 
ing purposes  (cf.  pyrolusite). 

Alt. — By  loss  of  water  changes  to  pyrolusite,  hausmannite,  or  braunite;  pseudomorphs  of 
pyrolusite  (see  p  244)  are  very  common.     Cf.  Breith.,  Pogg.,  61,  187,  1844. 

Ref.— >  E<1.  J.  Sc.  4.  41,  1826,  or  Pogg.,  7.  225.  1826;  Groth  obtained  similar  results,  also 
the  author  for  L.  Superior  crystals.     Uemihcdrism  has  been  suggested  (Haid.)  but  seems 
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improbable:  cf.  EOchlin,  Min.  Miith.,  9,  24,  1887;  Busz  mentions  crystals  from  Grettenich, 
Baarbracken,  with  n  (121)  hemibedrally  developed,  Zs.  Kr..  16,  024,  1889.  « SSee  Groth,  Min.- 
Samml.,  Strassburg,  79, 1878,  also  some  other  doubtful  forms.  Brauus  adds  (170*20),  Jb.  Min., 
1,  252,  1886;  also  A.5chlin  on  pseudomorphous  crystals  2  (10*5*1),  1.  c.    '  Groth,  1.  c. 


269.  UMONITES.  SxKTroi  XiBoi (fr.  Iberia) DUm.  Scbistus.  Hsematites,  Hin.,  36,  87. 88. 
Hflematitespt.,Blodsten,  pt.  [rest  r«(2  hematite],  Wall,,  260,  1747,  Oronst,,  178,  1758.  Hematite 
ui.,  ^V.  jyi.  Wall.,  469,  llbS.  Braun-Eiseusteiu  (iucl.  Eisenrahm,  Brauuer  Glaskopf)  Wern., 
Bergm.  J.,  888,  1789.  Brauneiseusteln  pt.  [rest  GOtbite]  Hatum,,  Uandb..  268,  1818.  Braun- 
l^isenstein,  Stilpnosiderit,  UUmann,  Ueb.,  146.  805, 148,  818, 1&14.  Brown  Iron  Stone  pt..  Brown 
Hematite,  Brown  Ocber,  JamMon,  Min.,  258,  261,  1816.  Limonite  pt.  [rest  GOtbite,  Bog  Ore] 
Beud.,  Tr.,  2,  702,  1882  [not  Limonit  Hausm.,  1818  (=  Bog  Ore  only)].  Bnin,  Gul  Jernmalm, 
Myrmalm,  SiOmalm  Stoed,    Hierro  arcilloso,  ^loboso,  palustre,  etc.,  J^tan. 

^txpa  [yellow  and  brown]  Thsophr.  ?Sil  Plin.,  33,  56.  Ocbra  nativa,  Oerm.  Berggeel, 
Agric.,  466,  1546.  O.  nativa,  Sil,  Berggelb,  Ockergelb,  Oesner,  Foss.,  8,  1565.  Ocbriger 
Brauneisenstein  Wern,,  Karst.    Brown  Ocher  pt..  Yellow  Ocher  pt. 

Minera  Ferri  subaquosa,  Min.  F.  lacustris,  v.  palustris,  SjOmalm,  Myrmalm,  Wall.,  268, 
1747.  Mine  de  fer  limoueuse  Fr.  Trl.  Wall.,  1758.  Ferrum  limosum.  etc..  Wall.,  2.  256.  1775. 
Raseneisenstein  (incl.  Morasterz,  Bumpferz,  Wiesenerz)  Wem.,  Bergm.  J.,  888,  1789.  Marsh 
Ore,  Bog  Ore,  Meadow  Ore  pt..  Kinoan,  Jameson,  etc.  Limonit  (=  lutseneisenstein  or  Bog  Ore) 
Hausm,,  Handb.,  288. 1818  [not  Limonite  of  B&ud.,  wh.  incl.  aU  hydrous  oxides  of  iron].  Limn  it 
Oldck,,  Syn.,  62,  1847. 

Not  crystallized.  Usually  in  stalactitic  and  botryoidal  or  mammillary  formsy 
having  a  fibrous  or  subfibrous  structure;  also  concretionary,  massive;  and  occasion- 
ally earthy. 

H.  =  5-5*5.  O.  =  3'6-4'0.  Luster  silky,  often  submetallic;  Bometimes  dull 
and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown,  commonly  dark, 
and  none  bright;  sometimes  with  a  nearly  black  varnish-like  exterior;  when  earthy, 
brownish  yellow,  ocher-yellow.     Streak  yellowish  brown.     Opaque. 

Var. — (1)  (Jompad,  Submetallic  to  silky  in  luster;  often  stalactitic,  botryoidal.  etc.  (ind. 
brauner  Qlaskopf  Oerm,)  (2)  Oeheraus  or  earthy,  brownish  yellow  to  ocher-yellow,  often  im- 
pure from  the  presence  of  clay,  sand,  etc.  (8)  Sog  ore.  The  ore  from  marshy  places,  generally 
loose  or  porous  in  texture,  often  petrifying  leaves,  wood,  nuts,  etc.  (4)  Broftn  elay-ironeUms,  in 
compact  masses,  often  in  concretionary  nodules  (including  Adleratein,  Elappenstein  Oerm.), 
having  a  brownish  yellow  streak,  and  thus  distinguishable  from  the  clay-ironstone  of  the  species 
hematite  and  siderite;  it  is  sometimes  (a)  pUoUiU,  or  an  aggregation  of  concretions  of  the  size  of 
small  peas  (Bohnerz  Oerm.;  bean  are);  or  (b)  ooUUe, 

Part  of  the  stalactitic  iron  ore,  brown  or  yellow  ocher,  bog  ore,  and  clay-ironstone  contains 
more  water  than  true  limonite,  and  hence  belongs  to  the  species  ^BanthoeideriU  (or  UmnUe), 

KaUphUe  of  Ivanov  is  a  mixture  of  limonite,  manganese  oxide,  silicate  of  zinc  and  lime, 
from  Hungary. 

Comp.— 2Pe,0,.3H,0  =  Oxygen  25-7,  iron  59'8,  water  14*5  =  100,  or  Iron 
sesquioxide  85*5,  water  14*5  =  100.  In  the  bog  ores  and  ochers,  sand,  clay,  phos- 
phates, oxides  of  manganese,  and  humic  or  other  acids  of  organic  origin  are  very 
common  impurities. 

Analyses*  see  6th  Ed.,  p.  172.  Analyses  are  chiefly  interesting  from  the  technical  aide  as 
showing  the  amount  of  impurity  (SiOt,  PaOi,  etc.)  present. 

P3rr.i  etc. — Like  g5thite.  Some  varieties  leave  a  siliceous  skeleton  in  the  salt  of  phosphoros 
bead,  and  a  siliceous  residue  when  dissolved  in  acids. 

Oba.— In  all  cases  a  result  of  the  alteration  of  other  ores,  or  minerals  containing  iron,  through 
exposure  to  moisture,  air,  and  carbonic  or  organic  acids;  derived  largely  from  ihe  change  of 
pyrite,  magnetite,  siderite,  ferriferous  dolomite,  etc. ;  also  various  species  (as  mien,  pyroxene,  horn- 
blende, etc.).  which  contain  iron  iu  the  ferrous  state  (FeO).     It  cunsequeutly  occupies,  as  a  lK)g  ore. 


beds  in  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it.  In  moist  places 
where  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish  ^-ellow  deposit 
often  cover?  the  bottom,  and  an  iridescent  film  the  surface  of  "the  water:  the  deix)8it  is  a  growing 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  ferrous  carbonate  in  carbonated  waters,  a 
sulphate,  or  as  a  salt  of  an  oreanic  a^id.  It  is  often  associatedwith  manganese  ores.  Limonite 
Is  a  common  ore  in  Bavaria,  the  Harz,  Luxembourg.  Scotland.  Sweden,  etc. 

Abundant  in  the  United  States.  A  few  localities  only  are  here  mentioned;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  lieds  exist  at  Salisburv 
and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekman,  Fish  kill,  Dover,  and  Amenia,  ^ 
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7.,  and  io  a  simflar  situation  north;  at  Richmond,  West  Stockbridge  and  elsewhere  in  Berk- 
shire Co.,  Mass.;  in  Vermont,  at  Bennington,  Monkton,  Pittsford  Putney,  and  Kipton;  in 
Pennsylvania  widely  distributed  especially  In  the  south  eastern  part  of  the  suite;  also  in  Tennes- 
see, Alabama.  Ohio.  etc. 

Xamed  ZdmofUie  from  Xetfteav,  meadow,  Ullmann's  name,  BtUpnoMerUe^  from  artXitvoS, 
ikining,  has  priority;  but  the  ore  is  charucteristically  not  a  shining  ore,  alihougU  sometimes 
with  a  lustrous,  vnrnish-like  exterior.  The  name  linumitsYfas  first  appropriated  especially  to 
the  bog  ores  by  Hausmann  in  1818.  But  most  bog  ores  are  of  the  above  species,  and  Beudant, 
recognizing  this,  in  i833  used  limonite  for  the  bog  as  well  as  other  limouite. 

Alt. — ^By  deoxidation  through  organic  matter,  if  carbonic  acid  is  present,  may  form  siderite. 
By  losing  water  becomes  hematite,  which  occurs  as  pseudomorphs  after  limonite.  This  species 
i&o  forms  numerous  paeudomorpJis  after  other  species. 


260.  XANTB08IDBRXTB.  Gelbeisenstein  ffausm.,  Handb.,  279,  1818.  Xanthosiderlt 
S.  B.  Schmid,  Pogg.,  84,  405,  1851.    Yellow  Ocher  pt.     Bog  Ore  pt. 

In  fine  needles  or  fibers,  stellate  and  concentric.    Also  as  an  ocher. 

H.  =  2%  in  needles.  Luster  silky  or  greasy;  pitch-like;  also  earthy.  Color 
in  needles  golden  yellowish,  brown  to  brownish  red ;  as  an  ocher,  yellow  of  different 
shades,  more  or  less  brown,  sometimes  reddish.    Streak  ocher-yeliow. 

Comp.— Fe,0,.2H,0  =  Oxygen  24*5,  iron  57'1,  water  18-4  =  100,  or  Iron 
sesqnioxide  81*6,  water  18*4  =  lvK>. 

Analyses,  see  5th  Ed.,  p.  174. 

Pyr.,  ato. — Like  those  of  limonite. 

Obs. — Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  etc.;  as  an  ocher  near 
Goslar,  Bruchberg,  Elbingerode In  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wicklow  Co., Ireland, 
aloug  with  limonite  and  psilomelane. 

Artii. — This  hydrate  is  formed  when  oxide  of  Iron  is  precipitated  from  hot  solutions  of  its 
salts;  and,  according  to  Qmelin,  also  from  cold  solutions. 

LiMNiTB  JDaTut,  Min.,  178,  1808.  Quellerz  Hermann,  J.  pr.  Ch.,  27,  68,  1848.  liaseneisen- 
erz,  Sumpferz,  Wiesenerz  Oerm.  A  h^rated  iron  oxide,  for  the  most  part  bog  ore,  recent  in 
origin  and  containing  organic  acids  with  quartz  sand,  phosphoric  acid,  etc.  The  composition 
Fe(OH)t  or  Fe,0|.8U,0,  has  been  attributed  to  it.    Cf.  Kg.,  Min.  Ch.,  187.  1865. 

26L  BAUZTTB.  Alumlne  iiy<lrat6e  de  Beaux  Berihier,  Ann.  Mines.  6,  581.  1821. 
Beauxite  Z>«/r. .  Min.  (2,  847),  3,  799,  1847.  Bauxite  DeviUe,  Ann.  Ch.  Phys.,  61,  800.  1861. 
Wocbeinite  A.  Fieehner,  Zs.  G.  Ges.,  18,  181,  1866,  Jb.  O.  Keichs.,  1866.  Cliachite  Adam, 
Tabl.  Mill..  13.  1869. 

In  round  concretionary  disseminated  grains.  Also  massive,  o5litic;  and 
earthy,  clay-like. 

6.  =  2*55,  fr.  Wochein,  v.  Lill.  Color  whitish,  grayish,  to  ocher-yellow, 
brown,  and  red. 

Var«— 1.  In  concretionary  grains,  or  oClitic;  bauxite,  2.  Clay-like,  iooehemite;  the  purer 
kind  grayish,  clay-like,  containing  very  little  iron  oxide;  also  red  from  the  iron  oxide  present. 

Co«p.— Essentially  AL0,.2H,0  =  Alumina  73-9,  water  26-1  =  100;  some 
analyses,  however,  give  A1,0,.  H,0  like  diaspore. 

Iron  sesquioxide  Is  usually  present,  sometimes  in  large  amount  (up  to  50  p.  c.  Henatsch), 
in  part  replacing  alumina,  in  part  only  an  impurity.  Silica,  phosphoric  acid,  carbonic  acid, 
lime,  magnesia  are  common  impurities. 

Analyses,  see  5th  £d.,  pp.  174,  175;  also  Coquand,  Bull.  Soc.  O.  Fr.,  28,  98.  1871;  Auge, 
ibid..  16,  845.  1888;  John.Vh.  G.  Reichs.,  889,  1874;  Lang,  Ber.  Ch.  Ges.,  17,2892.  1884; 
Heoatsch,  Inaug.  Diss.,  Breslau,  1879.  The  analyses  are  interesting  chiefly  on  the  technioil 
side,  as  showing  the  amount  of  impurity  present;  thus  Henatsch  gives  9  to  2^4  p.  c.  SIO9,  0*8  to 
2*5  p.  c.  PiOt,  etc. 

Obs.— From  Baux  (or  Beaux),  near  Aries,  France,  disseminated  in  grains  in  compact  lime- 
stone, and  also  oAlitic:  also  at  Revest,  near  Toulon,  brown  to  dark  red,  and  massive,  regarded  as 
an  iron  ore;  at  Allauch,  Dept.  of  Var,  France,  massive,  oOlitic,  with  a  base  of  like  nature, 
cemeDted  by  some  calcium  carbonate,  the  most  common  variety;  at  HUgel,  in  the  Commune  of 
Baux.  a  hard  and  lirm  variety;  at  Calabre,  massive:  also  in  Nassau;  in  French  Guiana. 
WoeknnUe  occurs  in  Camiola.  between  Felstritz  and  Lake  Wochein.  in  a  deposit  12  feet  thick. 
the  Junction  of  the  Trias  and  Jurassic  formations,  part  of  it  red  from  iron  sesquioxide.  The 
purest  bauxite  is  used  for  the  manufacture  of  aluminium,  and  is  called  aluminium  ore. 

In  the  U.  8.,  bauxite  occurs  in  Saline  and  Pulaski  Cos.,  Arkansas. 

Auge.  1.  c,  regards  bauxite  as  a  hydro-thermal  deposit;  he  calls  attention  to  the  occurrence 
of  bydraied  alumina  in  the  Yellowstone  region. 
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Bracite  Group.    B(OH),.     Biiombohedral. 


262.  BRUOITB.  Native  Magnesia  (fr.  N.  Jersey)  A.  Bruce,  Bruce's  Min.  J.,  1.  20.  1814 
(with  anal.).  Hydrate  of  Magnesia  A,  Aikin,  Min.,  2S6,  1815.  Cleaveland,  Min..  429.  1822. 
F.  Hall,  Cat.  Min..  28.  18 J4.  8.  EobtMon,  Cat.  Amer.  Min..  160.  1825.  Brucite,  ou  Hydrate  de 
magnesie.  Beud.,  Tr..  838  (Index).  1824.  Talk-Hydrat.  Maguesiu-Hydi-at.  Germ.  Monoklioo- 
edrisches  Magnesiahydrat  oder  Texalith  (fr.  Texas,  Pa.)  Eerm,,  J.  pr.  Cb  .  82. 808. 1801.  Amian 
thus  (fr.  Hoboken)  «/.  Fierce,  Am.  J.  iSc.  1,  54.  1818  =  Amian thoid  Maguesite.  Nemaliie.  T. 
Nuitall,  ib..  4. 18. 1821  =  Bruciie  (Tulk-bydrat,  "  hierber  zu  eebOren  scheint "),  Leonh.,  Uandb.. 
245.  1820;  J.  D,  WTUtney,  J.  ISoc.  N.  H.,  Boston.  80.  1849  (with  anul.).  Manganbrucit  IgeUtram, 
Ofv.  Ak.  Stockh.,  39.  No.  2,  88.  18»2. 

Rhombohedral.    Axis  6  =  1-52078;  0001  A  lOil  =  60°  20'  26"  Hessenberg'. 
Forma':     c  (0001,  0),    a  (1120,  *-2),  r  (1011,  B),  p  (2021,  2);   s  (0118,  -  J),   e  (0112,  -  J), 
h  (0775.  -  i),  t  (0441,  -  4). 


tfp  =  74*    5J' 

eh  =  67°  62' 

pp'  =  112'  48' 

hh'  =  106°  41' 

«  =  80**  20i' 

et  =8r64' 

M'  =    6r58' 

W     =118°    8* 

ee  =  41**  17' 

rr*  =  97°  87f 

ee'  =    69°  42' 

rz'"  =  •89°  IV 

1. 


Fig.  1,  Low's  Mine,  Texas.  Penn. 


Figs.  2.  8.  Wood's  Mine.  Texas. 


Crystals  usually  broad  tabular.  Also  commouly  foliated  massive;  fibrous, 
fibers  separable  and  elastic. 

H.  =  2-5.  G.  =  2-38-2 -4;  2-388  Ural,  Losch.  Cleavage:  c  eminent.  Folia 
separable  and  fiexible,  nearly  as  in  ^psum.  Sectile.  Luster  ||  c  pearly,  elsewhere 
waxy  to  vitreous.  Color  white,  inclining  to  gray,  blue  or  gi-een.  Transparent  to 
translucent.  Optically  +.  Indices  :  a>r  =  1*559,  e,.  -=  1*5795  Bauer*.  Pyro- 
electric,  on  cooling  the  extremities  of  (5  — ,  the  edges  +>  Hanker. 

Comp.,  Tar. — Magnesium  hydrate,  Mg(OH),  or  MgO.H.O  =  Magnesia  69*0, 
water  31*0  =  100.     Iron  and  manganese  protoxide  are  sometimes  present. 

Var. — 1.  Ordinary.  In  plates,  white  to  pale  greenish  in  color;  strong  pearly  luster  on  the 
cleavage  surface. 

2.  NemalUe.  A  fihrous  variety  containing  4  to  5  p.  c.  iron  protoxide,  wltlj  G.  =  2*44 
Nuttall. 

8.  Manganbmcite.  Granular,  massive.  Color  honey-yellow  to  brownish  red;  perhaps 
originally  colorless;  contains  manganese  in  considerable  amount,  anal.  7;  cf.  also  nnal.  3. 

AnaL— 1,  E.  F.  Smith,  Am.  Ch.  J..  5,  281. 1888.  2,  3,  F.  A.  Genth,  Ani.  Phil.  Soc.,  23. 
40,  1885.  4.  Smith,  1.  c.  5.  Rosenblad,  G.  Fftr.  FOrh..  7,  783,  1885.  6.  T.  niyth.  Mallet,  Min. 
India.  101,  1887.  7.  IgelstrOra.  1.  c;  small  amounts  of  SiOt  and  CaCOs  have  been  deducted. 
Also  5th  £d..  p.  170. 


MgO 

FeO 

MnO 

H,0 

1. 

Fritz  Island 

06-78 

0-44* 

— 

32  52  =  99-74 

2. 

(< 

07-64 

0?<2* 

068 

80-92  =  100-01 

8. 

G.  =  2-382 

65  38 

0-80» 

4-04 

29-70  =  99-42 

4. 

Sinking  Spring 

66-19 

1-24* 

— 

81  05  CaO  I  68  =  10016 

5. 

Ural                    G.  =  2  388 

69  02 

001 

— 

30-28  CO,  0  09  =  99  95 

0. 

Afghini8iin,ftbroys 

60-95 

1114 

.— 

29-82  insol.  088  =  101*79 

7. 

Jakobsberg,  manganbrucUe 

57-81 

— 

1410 

2800  =  99  97 

•  FeaOs. 


Pyr^  etc.— In  the  closed  tube  gives  off  water,  becoming  opaque  and  friable,  sometimes 
turning  gi-ay  to  brown;  the  man gaueBian  variety  becomes  dark  brown.    B.B.  infusible,  glows 
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with  a  bright  light,  and  the  ignited  mineral  reacts  alkaline  to  test-paper.  Witli  cobalt 
•olution  gives  the  pale  pink  color  of  magnesia.  The  pure  mineral  is  soluble  in  acids  without 
effervescence. 

Obs.— Accompanies  other  magnesian  minerals  in  serpentine,  and  has  also  been  found  in 
limestone.  Occurs  in  considerable  veins  travei-siug  serpentine,  at  Swinaness  in  Unst,  one  of  the 
Shetland  Isles,  where  it  is  sometimes  found  in  crystals;  at  Pyshminsk  in  the  Urals;  at  Goujot 
io  France;  at  the  iron  mine  of  Cogue,  valley  of  Aosta,  Italy;  near  Filipstadt  in  Wermland,  in 
Sweden,  in  roundish  masses  in  limestone. 

At  Uoboken,  M.  J.,  in  serpentine;  at  the  Tilly  Foster  iron  mine,  Brewster.  N.  Y.,  well  ciys- 
tallized,  also  pseudomorph  after  dolomite  and  altered  to  serpentine;  in  Richmond  Co.,  N.  x.; 
ou  the  peninsula  east  of  New  Kochelle,  Westchester  Co.,  N.  Y.;  at  Wood's  mine.  Texas.  Pa., 
in  large  plates  or  masses,  and  often  crystallizations  several  inches  across;  at  Low's  mine,  wiUi 
bydromagnesile;  at  Fritz  Island,  near  Reading,  and  near  Sinking  Sprint.  Spring  Township. 

NemalUe,  the  fibrous  variety,  occurs  at  Hoboken,  and  Xettes  in  the  Vosges.  Ifanganbrtieite 
occurs  with  hausmannite  and  other  manganese  minerals  in  the  granular  limestone  of  Jakobsberg, 
Nordmark,  Sweden. 

Named  after  A.  Bruce  (1777-1818),  an  early  American  mineralogist,  who  first  described  the 
species. 

AIL — Becomes  white,  pulverulent,  and  carbonated  on  exposure,  and  also  crystallized,  con- 
stituting then  the  minenil  hydromagnesite;  the  latter  Is  sometimes  in  pseudomorphous  crystals 
after  brucite.     Also  altered  to  serpentine  (see  above). 

Artil — Has  been  noticed  in  crystalline  plates  as  a  deposit  in  a  steam-boiler  (Luedecke, 
Zs.  Kr.,  7,  503.  188;^).  Also  obtained  by  de  Schulten  from  a  solution  of  magnesium 
chloride  precipitated  by  an  excess  of  caustic  potash  and  heated  to  200°;  the  crystals  of  brucite 
separate  out  on  cooling. 

ReL—i  Texas.  Penn..  Min.  Not,  4,  40,  1861.  *  Of .  Hbg.;  also  Mir..  Min.,  269,  186% 
Rose.  Zs.  a.  Ges.,  12,  178,  1860;  Schrauf,  Atlas,  Tf.  xl\  Erem..  Vh.  Min.  Ges.,  16.  810,  1881. 
'  Ber.  Ak.  Berlin,  958.  1881.  *  Wied.  Ann.,  6,  68,  1879.  Ou  the  percussion- figure.  Mgg.,  Jb. 
Min  ,  1,  57.  1884. 

EisBNBRDCiT  Sandberger,  Jb.  Min.,  2.  288.  1880.  A  product  of  partial! v  decomposed 
bnicite  from  Siebenlehn  near  Freiberg.  An  anal,  gave  Petersen :  MgO  8892,  FeO  18*78, 
CO,  7  38,  H.O  80-46.  SiO.  415,  A1.0».CaO  tr.  =  9964.  After  deducting  the  SiO,  as  quartz, 
and  24  49  p.  c.  hydromagnesite  believed  to  be  present,  the  result  is :  MgO  89*89,  FeO  24*92, 
H,0  3519  =  100. 


263.  PTROOHROITB.    Pyrochroit  X.  /.  Jgelttrdm,  Pogg..   122,  181.  1864,  Ofv.  Ak. 
Stockh..  21.  2i»5.  1864. 

Rhombohedral.  Axis  6  =  1*3999;  cr  =  ♦SS^  15^',  rr'  =  94°  52'  Flink*.  In 
hexagonal  tabular  crystals.     Usually  foliated,  like  brucite. 

H.  =  2*5.  G.  =  3*258  artif.,  de  Schulten.  Luster  pearly.  Color  white; 
but  changing  on  exposure  to  bronze,  and  then  to  black.  In  tnin  pieces  trans- 
parent, and  having  a  flesh-red  color  by  transmitted  candle-light.  Optically 
oniaxial,  negative. 

Comp. — Manganese  hydrate,  Mn(OH),  or  MnO.H,0  =  Manganese  protoxide 
79-7,  water  20*3  =  100. 

AiiaL--l.  2,  L.  Stahre.  Q.  F5r.  FOrh..  4,  168,  1878. 


MnO 

FeO 

CaO 

MgO 

H.O 

CO, 

1.  Ortfst. 

76*56 

0*47 

0*29 

2*89 

18*57 

1  99  =  100-27 

2.  Massive 

77*67 

0*20 

ir. 

1*38 

20-00 

107  =  100-27 

r.,  etc. — In  the  closed  tuhe  a  small  piece  becomes  nt  surfnce  venligris-green,  then  dirty 
creen,  ami  finally  brownish  black.  Yields  wuter.  B.B.  reactions  for  mnnganese.  In  hydro- 
chloric ncid  forms  easily  a  clear  colorless  solution. 

Oba.— (Jccurs  in  veins  1  to  2  lines  broad  in  magnetite  at  Pajsherg,  Filipstadt.  Sweden; 
at  the  Moss  mine  at  Nordmark  in  Wermlaud;  at  the  Sjft  mine,  Grythyttan.  Orebro.  It  is 
commonly  associated  with  hausmannite.     Identified  by  Roeppei*  at  Franklin  Furnace,  N.  J. 

Named  from  nrp,fire^  Xi^^^-  color,  because  of  the  change  of  color  upon  ignition. 

Artif.— Obtnined  by  de  Schulten  in  hexagonal  crvstals.  Bull.  Soc.  Min..  10.  326.  1887. 

Ret—'  Flink,  Nordmark.  Ak.  Handl.  Stockh..  Bihang.  12  (2),  No.  2. 12.  1886. 

Kcnngott  refers  here  (Jb.  Min..  440,  1866^  n  mineral  which  Wiser  had  announced  as  a 
by:imuK  cnrl)onato  of  manganese,  and  which  Haidinger  (Handb..  493,  1845)  named  Wiserite.  It 
!«5  dt-scribed  as  vellowisli  white  to  gray  in  color,  pearly  to  silky  in  luster,  fibrous  in  structure, 
and  MS  coming  from  Gonzen  near  Snrgnnz.  the  Canton  of  St.  Gall,  in  Switzerland,  where  it  is 
foond  in  seams  in  a  gmnulitic  hausmannite,  with  rhodochrosite. 
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OXIDES. 


264.  OZBB8ITB.  Wavellite  (fr.  Richmond)  C.  DewM,  Am.  J.  Sc.,  2.  240.  1820;  =  Watoi 
and  Alumina,  id,,  ib.,  3.  289.  1821.  Qibbsite  J,  Torrey,  N.  Y.  Med.  Phrs.  J.,  1,  No.  !•  «8. 
April.  1822.  HjdrargiUite,  Gibbsite  of  Torrey,  OleaiwJ. ,  224,  782, 1822.  HydrargiUiteCfr.  (Jral) 
Q.  Bo9e,  Pogg.,  48.  664,  1889. 

Monoclinic.      Axes    A  :  i  :  (5  =  1-70890  :  1  :  1-91843;    fl  =  85**  29J'  a 
001  A  100  Brogger*. 

100  A  110  =  59°  35^',  001  A  101  =  *50°  50',  001  A  Oil  =  62**  23 J'. 


Forms: 

a  (100,  t-i) 
b  (010,  i-l) 


<j(001.  0) 
i  (920,  i-\) 
I  (410, 1-4) 


k  (810.  i^S)? 
y  (520.  ».j)? 
/I  (210.  1-2) 


n  (870,  i-f ) 
widlO, /) 
d  (101,1 -i) 


*  (8l2,  1-8) 
u  (i28.  2-8) 
<>  (211.  2-2)? 


Angles:    it"  =  41'  28',  U"  -  46''  8',   ///<"  =  80"  51'  n»"  =  112"  17'   mm'"  =  •119  lOt'. 
em  =  *87*  48'. 

Twine:  tw.  pi.  (1)  m  with  cc  =  -  4°  34',  rare.  (2)  a  with  cc  =  —  9**  2', 
not  common.  (3)  c,  common,  usually  combined  with  one  of  the  other  laws. 
(4)  tw,  pi.  J_  c  and  intersecting  c  in  a  line  inclined  119°  49^'  to  the  edge  c//i,  and 
0°  31  j^'  to  the  edge  c/m\  very  common,  the  faces  v  and  c  falling  together,  while  the 
zone  ca  of  one  crystal  coincides  with  the  zone  tin  of  the'^other;  method  of  grouping 
very  varied,  in  part  analogous  to  the  pericline  twins  of  the  triclinic  feldspars. 

Also  rare  and  somewhat  uncertain,  (5)  tw.  pi.  (3*1'54,  -f^-Z  ?). 

Crystals  tabular  I  c,  the  forms  cam  most  common;  hence  hexagonal  in 
aspect.  Occasionally  in  lamello-radiate  spheroidal  concretions.  Also  stalactitic, 
or  small  mammillary  and  incrustiug,  with  smooth  surface,  and  often  a  faint  fibrous 
structure  within. 

Cleavage:  c  eminent.  Tough.  Percussion-figure'  similar  to  that  of  micE; 
with  rays  normal  to  the  hexagonal  edges.  H.  =  2*5-3*5.  G.  =s  2*3-2*4;  2*385^ 
Richmond,  B.  Silliman,  Jr.;  2*287,  Ural,  Hermann;  2*420,  Norway,  Bgr.  Color 
white,  grayish,  greenish,  or  reddish  white;  also  reddish  yellow  when  impure. 
Luster  of  c  pearly;  of  other  faces  vitreous;  of  surface  of  stalactites  faint.  Trans- 
lucent; sometimes  transparent  in  crystals.  A  strong  argillaceous  odor  when 
breathed  on. 

Optically +.  For  Uralian  crystals  (Dx.),  ax.pl.  usually  J_  J,  and  inclined 
41°  26  to  a  normal  to  c  for  red,  disnersion  strong  p  >  t%  horizontal  inappreciable; 
increase  of  temperature  causes  a  graaual  change  in  the  axial  plane  until  at  56^*5  and 
above  the  ax.  pi.  becomes  I  b,  the  angles  increasing  with  p  >  v  up  to  171°  C;  in 
all  cases  the  bisectrix  lies  in  the  plane  of  svmmetry;  at  26° '5  nearly  uniaxial  for 
blue.  In  another  section,  ax.  pi.  ||  h  at  ordinary  temperature,  and  axes  inclined 
respectively  50°  12'  and  35°  9J'  (red)  to  a  normal  to  c,  Brazilian  crystals  (Dx.) 
similar  to  those  from  the  Ural.  The  Norwegian  crystals  (Bgr.)  are  sensibly  uniaxial 
with  Bx  A  ^  =  —  21°.     Refractive  indices: 


a  =  /?  =  1*53471 


y  =  1*55769 


Var.— 1.  Id  crystals;  the  original  Hydrcn'giUiU,    2.  Btalactitic;  gMnte. 
Comp. — Aluminium  hydrate,  Al(OH),  or  A1,0,.3H,0  =  Alumina  65*4,  water 
34-6  =  100. 

Analyses,  see  5th  £d.,  p.  177.  Also  Eustis,  Brazil,  Oh.  News,  48,  96.  1888;  da  Costa  Sena, 
id.,  Bull.  Soc.  Min.,  7,  220,  1884;  Januettaz.  French  Quiana*  ibid.,  1.  70.  1878. 

Pyr.,  ato.— In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  infusible, 
whitens,  and  does  not  impart  a  green  color  to  the  flame.  With  cobalt  solution  gives  a  deep 
blue  color.     Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crvstallized  gibbsite  (hydrargillite)  was  discovered  bv  Lissenko  in  the  Shishiiiisk 
mountains  near  Zlatoust  in  the  Ural;  it  occurs,  according  to  Koksharov,  in  cavities  in  a  scLiiKt 
containing  much  magnetite.  The  larger  crvstals  were  1  to  2  inches  long.  Also  in  crytitals 
tilling  cavities  in  natrolite  on  the  small  islands.  Lille- ArO  and  Eikaholra.  in  the  Langesund'tiord, 
Norway.  With  corundum  at  Gumuch-dagh,  Asia  Minor.  In  French  Guiana.  Ouro  Preto  and 
Marianna,  Minas  G^eraes,  Brazil. 

In  the  U.  S.  on  corundum  at  Unionville,  Pa.(?);  in  stalactitic  form  at  Richmond.  Mass.,  in 
a  bed  of  limonite:  also  at  Lenox.  Mass.;  at  the  Clove  Mine,  Union  Vale,  Dutchess  Co.,  N.  T., 
on  limonite;  in  Orange  Co.,  N.  Y. 

Named   after  Col.  G^rge   Gibbs,   the   original   owner  (after  extensive  foreign    travel) 
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of  the  lar^e  Gibbs  cabinet  acquired  by  Yale  College  early  in  tbe  century.  Cleaveland  calls  the 
Richmond  mineral  hydrargillite  on  p.  224  of  his  mineralogy,  but  on  p.  782  adopts  Torrey's  name 
ffibbtite. 

Rat— >  Norway,  Zs.  Er..  16,  16,  1890.  Earlier  regarded  as  rhombohedral  Ek.,  Min. 
Russl..  4,  88.  1862,  biit  proved  by  Dx.  to  be  monoclinic.  ibid.,  p.  398,  and  N.  R  .  188,  1867.  It 
is  shown  by  Bgr.  that  tbe  orthopinacoid  of  Dx.  is  in  fact  the  prism  m.    *  Jb.  Min.,  1,  56, 1884. 

RiCHMONDiTK.  The  substance  labelled  gibbsite  from  Richmond,  Mass.,  in  which  Hermann 
states  he  found  37  p.  c.  PsOt  (see  his  analysis  under. gibbsite,  5th  £d.,  p.  178),  has  been  named 
Bickmondite  by  Eenngott  (Vierteljahrschr.  nat.  Ges.  ^Qrich,  11,  225). 

ZiRLiTK  Pichler,  Jb.  Min.,  57,  1871,  51,  1875.  An  amorphous  aluminium  hydrate  resem- 
bling allophane  from  near  Zirl,  Tvrol,  also  from  Nassereit ;  it  occurs  in  yellowish  white  incrusta- 
tions in  a  sandy  marl.    Easily  soluble  in  acids. 

266.  BABSOUTB.  Sale  sedativo  naturale  U,  F,  Hotfer,  Memoria,  Firenze,  1778;  Miuecigni, 
Mem.  Soc.  Ital.,  8.  487.  Native  Sedative  Salt.  Acidum  boracis,  vuigp  Sal  sedativum,  Bergm., 
Sciagr..  1782.  Native  Boracic  Acid  Kirw,,  1796.  Sassolin  Ka/rtt.,  Tab.,  40,  75,  1800.  Acide 
boracique  Fr.    Boric  Acid. 

Triclinic.    Axes:    a\lit  =  0-57711  :  1  :  052824;    a  =  104°  17^';   /?  =  92° 
33J';  y  =  89°  41f'  Miller*. 

100  A  010  =  89°  39}',  001  A  100  =  87°  26^',  001  A  010  =  75°  42^. 

Porm»» :  m  (110,  /')  y  (Oil.  1-i')  «  (111,  1')  u  (ill,  1,) 

*  (010.  i-i)  jr(iio. '/)  X  (Oil,  i-i)  « (In,  ,i)  r  (lii,  i) 

c  (001,  0) 

If  the  axes  &  and  b  are  interchanged,  and  at  the  same  time  the  axis  h  doubled,  the  axial  ratio 
becomes:  dihic  =  1*7828  : 1  :  1*8806,  which  brings  i^  into  correspondence  with  gibbsite 
(hydrargillite). 


bm    =  •69* 

ev  =    41"    6' 

cr    =    48"  26' 

b'r  =  78"  24' 

b'M  =    59^  80' 

cm  =  ♦80"  38' 

eM  =  ♦95"    8' 

bi    =  59"    4i' 

mM  =  'Ol*  80' 

eu  =    50*  68' 

Mr  =  •46"  87 

b'u  =  77"  26' 

cy      z=    24'  21' 

M   =    48"  14' 

bv    =    69"  51' 

ys    =  86"  18' 

ex      =    86*  27' 

Twins:  tw.  axis  i;  cc  =  29°  2'  (Mir.).     Crystals  tabular  [  v,  the  plane  angles 
of  the  basal  plane  nearly  120°.     Usually  small  scales; 
sometimes  grouped  in  stalactitic  forms. 

Cleavage:  c  very  perfect.  H.  =  1.  G.=  1'48.  Luster 
pearly.  Color  white,  except  when  tinged  yellow  by  sulphur ; 
sometimes  gray.  Feel  smooth  and  unctuous.  Taste 
acidulous,  and  slightly  saline  and  bitter.  Ax.  pi.  nearly 
coincident  with  axis  h  and  J_  r.  Bx  J_  /;.  2B  =  8°  Mir. 
2E  =  10°  to  12°  and  unchanged  by  heat  (to  75°  C.)  Dx. 
Dispersion  zero. 

Comp.— Boric  acid,  B(OH),  or  B,0,.3H,0  =  Boron  trioxide  56-4,  water  43-6  = 
100. 

P3rr-t  0tc.— In  the  closed  tube  gives  water.  B.B.  on  platinum  wire  fuses  to  a  clear  glass  and 
tinges  the  Hame  yellowish  sreen.  ttome  specimens  react  for  sulphur  or  ammonia  in  the  closed 
tube.  Soluble  in  water  and  alcobol.  Dissolves  in  2*97  parts  of  water  at  100"  C,  and  10*7  parts 
at  5U''  C. 

Obs. — ^This  long  known  compound,  tbe  8al  sedativum  HambergU,  wns  first  detected  in  nature 
by  Hoefer  in  the  waters  of  the  Tubc&n  lagoons  of  Monte  Rotondo  and  Castelnuovo.  and  after- 
ward in  the  solid  state  at  Sasso  by  Mascagni.  The  hot  vapors  of  the  lagoons  consist  largely 
of  boric  acid.  To  collect  it  the  vapors  are  made  to  pass  through  water,  which  absorbs  the 
boric  acid;  tbe  waters  are  then  evaporated  by  means  of  the  steam  from  the  springs.  Have 
yielded  seven  to  eight  thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surface  of 
about  30  miles;  and  in  the  distance,  clouds  of  vapor  are  seen  rising  in  large  volumes  among  the 
mountains. 

Exists  also  in  other  natural  waters,  as  at  Wiesbaden;  Aachen;  Erankenheil  near  FOlz;  Clear 
Lake,  in  Lake  Co.,  California;  has  been  detected  in  the  waters  of  the  ocean. 

Occurs  also  abundantly  in  the  crater  of  Vulcano,  one  of  the  Lipori  isles,  forming  a  layer  on 
sulphur,  and  about  the  fumaroles,  where  it  was  discovered  by  Dr.  Holland  in  1818. 

Ret— »Tnms  Phil.  Soc.  Cambr..  3,  865,  1830.  Pogg.  Ann.,  23,  558,  1881,  Min..  p.  281. 
ffenngott  made  the  artificial  crystals  monoclinic,  Ber.  Ak.  Wien,  12.  26,  1854.  Cf.  also  Dx., 
Min..  2.  1,  1874,  and  Haushofer,  Zs.  Kr.,  9,  77,  1884,  who  eives  new  measurements. 
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266.  HTDROTALOITB.  Hydrotalkit  Hoeh9ieU&r.  J.  pr.  Ch.,  27, 176,  1842.  VOlknerlte 
Hena,,  J.  pr.  Ch..  40,  11.  1847.  46.  257.  1849. 

Hexagouai.    Also  lamellar-massive^  or  foliated,  and  somewhat  fibrous. 

Cleavage:  basal,  eminent;  lateral,  distinct.  H.  =  2.  G.  =  2-04-2'09;  2*091 
Rg.  Color  white.  Luster  pearly.  Translucent,  or  in  thin  folia  transparent.  Feel 
greasy. 

Comp.— Perhaps  Al(OH),.3Mg(OH),.3H,0  or  Al.O,.  6Mg0.15H,0  =  Alumina 
16-7,  magnesia  39*2,  water  44'1  =  lUO. 

Analyses  (Herman d.  Rg..  see  5th  Ed.,  p.  179)  show  the  presence  of  a  carbonate  in  consider- 
able amount  (2  6  to  7*8  p.  c.  CO9,  Kg.),  so  that  the  true  nature  of  the  mineral  is  not  above 
doubt. 

Pyr.,  etc.— In  the  closed  tube  yields  much  water.  B.B.  infusible,  but  exfoliates  somewhat, 
and  ffives  out  light.  A  pale  rose-red  with  cobalt  solution.  With  the  fluxes  inlumesces  and 
aJffords  a  clear  colorless  glass.    The  Snarum  mineral  reacts  for  iron. 

Obs.— Occurs  at  the  mines  of  Shishiuisk,  district  of  Zlatoust,  Ural,  implanted  on  schist 
{^v6lknerUe)\  at  Snarum«  Norway,  in  serpentine  (hydrotaUite), 

Named  hydrotaUite  in  allusion  to  its  resembling  talc,  but  containing  much  more  water; 
vdlknej'ite,  after  Captain  Vdlkner. 

HouoHiTE  Shepard,  Am.  J.  Sc.  12,  210,  1851.  A  hydrotalcite  derived  from  the  alteration 
of  spinel.  From  near  Oxbow,  and  near  Somerville  in  Kossie,  St.  Lawrence  Co.,  New  York. 
Color  white;  luster  faint,  pearly.  The  crystals  are  in  all  conditions,  from  the  pure  spinel  to 
octahedrons  with  rounded  edges  and  pitted  or  irregular  sui-fac^is,  and  it  also  occurs  in  flattened 
nodules.  The  surfaces  are  sometimes  soft  and  altered,  when  the  edges  or  angles  have  the 
hardness  of  spinel.  Analysis,  see  S.  W.  Johnson,  ibid.,  p.  861,  or  5th  Ed.,  p.  179.  Associated 
with  dolomite,  spinel,  phlogopite,  graphite,  and  serpentine.  Named  for  Franklin  B.  Hough  of 
Somerville. 

267.  PTROAURTTB.  Pyroaurit  TgeUtrdm,  Ofv.  Ak.  Stockh.,  22,  606.  1865.  IgclstrOm- 
ite  Heddls  Min.  Mag.,  2,  107,  1878. 

Hexagonal.     In  six-sided  tables.     Also  with  obscure  fibrous  structure. 

Luster  pearly.     Color  gold-like  or  silvery  white.     Subtranslucent. 

Comp.— Perhaps    Fe(OH)..3Mg(OH),.3H,0    or    Fe,0,.6Mg0.15H,0  =  Iron 

sesquioxide  23*9,  magnesia  35*8,  water  40*3  =  100. 

Anal. — 1,  IgelstrGm,  1.  c.    2,  Heddle,  1.  c. ;  also  other  analyses  with  some  COt. 

1.  L&ngban 

2.  Scotland,  IgeUtrdmiie 

Pjrr.,  etc.— Yields  water.  B.B.  infusible,  turns  brown  and  becomes  magnetic.  Soluble  In 
hydrochloric  acid. 

Obs. — From  the  L&ngban  iron  mine  in  Wermland.  Sweden,  in  gold-like  submetallic  scales 
(pyroaurite).  In  thin  seams  of  a  silvery  white  color  in  serpentine  in  the  island  Haaf-Gninay, 
Scotland  {igelstrdmiie), 

268.  OHALOOPHANrm.    O.  E.  Moore,  Amer.  Chemist,  July,  1875. 

Rhombohedral.     Axis  t  =  3-5267;  0001  A  lOll  =  76°  12^'  Moore. 

In  druses  of  minute  tabular  crystals,  with  small  rhombohedral  faces. 
Angles:  r/'  =  114**  30',  rr'"  =  *65°  30'.  Also  in  foliated  aggregutes;  in  stalactitic 
and  plumose  forms. 

Cloaviige:  basal,  perfect.  Flexible  in  thin  laminae.  H.  =  2'5.  G.  =  3*907. 
Luster  metallic,  brilliant.  Color  bluish  black  to  iron-black.  Streak  chocolate- 
brown,  dull.     Opaque. 

Comp. — (Mn,Zn)0.2MnO,.2H30  =  Manganese  dioxide  60*3,  manganese   pro- 
toxide 6-1,  zinc  protoxide  21'1,  water  12'5  =  100;  here  MnO:ZnO  =  1:3. 
AnaL — 1,  2,  Moore:  1,  cryst.;  2,  stalactitic.  deducting  1*27  p.  c.  llmonite. 


Fe,0, 

MgO 

H.O 

CO, 

28  92 

8404 

84-56 

7-24    =      99-76 

28-68 

86-85 

40  02 

-      =    100-60 

MnO, 

MnO 

ZnO 

FeaO, 

H,0 

1. 

59-94 

6-58 

21 -701 

0-25 

11-58  =r  100  05 

2. 

1  61-57 

4*41 

20-80 

— 

12-66  =     99-44 

^  r.— In  the  closed  tube  gives  oflf  water  and  oxygen,  exfoliates  slowly,  and  changes  lo  a 
colden  bronze  color.    B.B.  becomes  yellowish  bronze  to  copper- red  in  color,  and  fuses  sli|rb(ly 
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on  the  edges.    With  borax  a  manganeeo  bead;  on  charcoal  with  soda  a  sine  coating.    Dissolves 
iu  bydrochloric  acid  with  the  evolution  of  cblurine. 

0bs.—Occur8  at  the  calamine  deposits  of  Sterling  Hill,  near  Ogdensburg,  Sussex  Co.,  N.  J. 
his  a  product  of  the  decomposition  of  frauklinitc.  Named  from  x<^^^^^>  broM,  and  tpatyeaBat^ 
to  appear,  in  allusion  to  the  change  of  color  on  ignition. 

269.  PSILOBCELANB.  Derb  Brunsten  pt.  Wall.,  Min.,  2G8,  1747.  Magnesia  indunita 
pt.  (^/a^,  Mlu..  1(M,  1758.  Schwarz  Brauusteinerz  pt.  Wern,.  Bergm.  J.,  S8(5,  1789.  Ver- 
iiiinetes  Schwarz  Brnunsteinerz  pt.  Emmerling,  Min.,  4,  582,  Karttten,  Tab.,  54,  1800.  Verb. 
^hwarz-Mangunerz  pt.  KaraL,  Tab.,  TZ,  I80o.  Schw^irz-Eiscujtuiu  pt.  Wern,,  «.  Leonh.,  etc. 
Black  Hematite,  Black  Iron  Ore,  Compact  Black  Manganese  Ore  Hartniauganerz.  Psilomelane 
Haid,  Trans.  U.  Soc.  Edinb.,  11, 129,  1827.  Schwarzer  Glaskopf  Germ,  Calvouigrit  Laspeyres, 
J.  pr.  Ch.,  13.  22«,  1876. 

Massive  and  botryoidal;  reniform;  stalactitic 

H.  =  5-6.  G.  =  3*7-4'7.  Luster  submetallic  ;  dull.  Streak  brownish  black, 
shining.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Comp. — A  hydrous  manganese  manganate  in  whicn  part  of  the  manganese  is 
often  replaced  by  barium  or  potassium,  perhaps  conforming  to  H^MnO,  (Laspeyre-s). 
The  material  analyzed  is  generally  very  impure^  and  the  composition  hence  doubtful. 

AnaL— 1,  2,  Laspeyres.  J.  pr.  Ch..  13,  1,  215,  1876.  8,  4,  Langbans,  Inaug.  Diss.,  Jena, 
la^.    5.  6.  Uorgeu.  Bull.  Soc.  Min.,  13,  21,  1890. 

Alw>  5th  £d.,  p.  180:  Rg.,  Min.  Ch.,  189-191,  1875;  Heddle,  Trans.  R.  Soc.  Edinb.,  30, 

427. 1882. 

MnO,    MnO       O       BaO    CaO  MgO  Na,0   E,0  Li,0  H,0 

1.  Salm  Chateau  Q.  =  4*828  i  75*74    14*66       —      0*26    0  08    0*84    8*88    0*48    8*76 

[SiO,  0*18,  CuO  0-08,  CoO  012,  Fe,Oa  0*17,  Al.O,  2  58  =  102*28 
9.  Ktiltebom  67*87    18*66      0*20    010    0*20    0*89    0*88    0*21    6*43 

[SiO,  0*86,  CuO  115,  CoO  0*47.  Fe.Os  8*77,  Al.O,  tf-82  =  101*50 
8.  Voile  Rose  74  97    1506      0*61     118    0*52    018    2*59      —     806 

[PbO  006,  FcOs  0  87,  Al.O,  116.  inwl.  0*21  =    99*97 
i  Heinrichgiack  69  76    13*98      6*50    0*52    0*66    076    2*17      —     3*90 

[FcaO,  0-49,  AUO,  0*87,  SiO,  2*74,  iusol.  0*24  =  102*54 

5.  Eiaeobacb  67*29    12*19      6*48    1*88    0*21     0*69    1*89      tr.      810 

[CuO  0*50,  A1,0,  110,  Fe,0,  0*50.  SiO,  8*12,  insol.  2*47  =  100*82 

6.  Romandche  69*2        8*5        —       16  8      0*4      0  2  0*1  —     4*8 

[=100 

7.  TburingU  71*6       8*2        —        8*5      11      0*7       —     I'O       —     8*9 

l=10t 

8.  Lorca  88*6        8*2        —        10      0*2      0*2      1*4       —       —     5*4 

[=100 

The  psilomelane  from  Ealteborn,  Siegen  (anal.  2),  is  called  ealwmigrUe  by  Laspeyres  (L 
c .  p.  -^6). 

Pyr.,  etc.— In  tbe  closed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on  ignition; 
with  the  tluxe«  reacts  for  manganese.     Soluble  iu  bydrochloric  acid,  witb  evonition  of  chlorine. 

Oba.— Thi*  is  a  common  ore  of  mnng^mese.  It  is  frequently  iu  alternating  layers  with 
pyroliiaiic.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devonsbire  and  Cornwall;  at 
ilefeld  in  tlie  Harz;  also  at  Johanngeorgenstadt,  Scbneeberg.  Ilraenau,  Siegen,  etc.;  at  Elgers- 
burgand  Oehrenstock,  Thuringia,  and  Nadabula,  Hungary.     In  tlie  Orkneys. 

It  forms  mammillary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Vt.  In  Independence 
Co.,  and  elsewhere  in  Arkansas.     With  pyrolusite  at  Douglas,  Hants  Co.,  Nova  Scotia. 

Named  from  iftXo?,  amooih  or  naked,  and  ^e\(t^,  bUick. 

LiTHioPHOHiTK  Frenzcl  J.  pr.  Ch.,  2,  208,  1870;  4.  853, 1871;  Jb.  Min..  55,  1879.  Lithion- 
psiloraelitn  Laepeyres,  J.  pr.  Ch..  13.  2,  1876. 

A  hydrated  manganese  ore  containing  (Winkler)  10  to  15  p.  c.  AUOi,  1*2-1*4  p.  c.  LitO, 
?5m  D^''^  p.  c   H,0.     Occurs  In  fine  scales,  also  compact,  botryoidal.  H.  =8.     G.  =  8  14- 

.„.'^"^^^-  Luster  dull  to  metallic.  Color  bluish  black.  Streak  blackish  gray.  Analyses, 
■ee  Winkler.  J.  pr.  Ch  ,  4.  858.  1871.  or  5th  Ed.,  App.  i,  p.  9. 

Found  associated  with  quartz  in  many  localities  in  the  Scbneeberg  mining  district,  also 
occurs  at  Sayn,  and  near  Siegen. 

WAD.  (A)  Bog  Manganese.  Magnesia  friabilis  terriformis  Cronst,  Min..  105,  1758. 
Earthy  Oclicr  of  Mnng..  Black  Wnd  pt..  Kirwan,  Min.  1784.  1796.  Schwarz  Braunslelnera 
«anganschaum.  Kar«t ,  Tab..  1808.  Brauner  Eisenrahm  Wern.  Bog  Manganese.  Ouatite 
^«wr,Min..  241  1811.  Groroilite  Berth.,  Ann.  Ch  Pliy8.,  51,  19,  1832.  Reissacberit  Hdid,. 
Jb.  G.  Reifbs..  7,  609,  1^56.     Wackenrodite  Adam,  Tabl.  Min.,  76,  1869.     Vod  Ital. 

(B)  AsBouTE.    ?Cobaltum  nigrum  Agrie.,  Bermann,  459,  1529.     Svart  Kobolt-Jord.  Min. 
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Cob.  terrea  fuliginea,  Wall.,  Mio.,  285,  1747.  KobaltMulm,  Ochra  Cob.  nigra,  Ortmst.,  Min., 
211,  1758.  Kobolt-£rde,  ISchwarzer  Erdkobalt,  Kusskobalt,  Kobaltmangauerz,  Oerm.  Earthy 
Cobalt,  Black  Cobalt  Ocber.  Cobalt  oxyde  uoir  H.,  Tr.,  4,  1801.  Kakocblor  (fr.  Lausitz) 
Breiih.,  Char..  240.  1832.  Uandb.,  896^1847.  Asbolan  (fr.  Eamsdorf.  etc.)  Breith.,  Uandb..  332. 
1847.     Aithalite  Adam,  Tabl.  Miu.,  78.  18U9. 

(C)  Lampadite.  Kupfernmugau  Lampadiua,  Keue  Erfabr.  im  Gebiete  der  Ch.«  etc..  2.  70. 
EupferDuiugauerz  Breilh.,  iu  HoUm.  Miu.,  4,  b,  201.  1818.  Cupreous  Manganese.  Kuper- 
schwttrze  Oerm.,  pt.  Pelokonit  O.  F.  Riehter,  Pogg.,  il,  591,  1831.  Lampadite  Huot.,  Min., 
288,  1841.     Lepidopbait  Weisbach,  Jb.  Min.,  2,  109.  1880;  Scbaumiges  Wad. 

In  amorphous  and  reniform  masses,  either  earthy  or  compact;  also  incrustiug  or  as  stains. 
Usually  very  soft,  soiling  the  lingers;  less  often  hard  to  U.  =  6.  G.  =  8  0-4  26;  often  loosely 
aggregated,  and  feeling  very  light  to  tbe  hand.     Color  dull  black,  bluish  or  brownish  black. 

The  mineral  substances  here  included  are  mixtures  of  various  oxides,  chiefly  of  manganese 
(MnOa,  also  MnO),  cobalt,  copper,  with  also  iron,  and  from  10  to  20  p.  c.  water.  They  can  hardly 
be  regarded  as  representing  distinct  mineral  species. 

The  following  are  the  chief  varieties;  some  other  closely  related  substances  are  described  in 
the  pages  259.  260. 

A.  Bog  Mangai7£se.  Consists  mainly  of  oxide  of  manganese  and  water,  with  some  oxide 
of  iron,  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of 
barite,  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leadhills  fi  pseudomorphous 
after  calcite.  Ororoilite  occurs  in  roundish  masses  of  a  brownish  black  color,  and  reddish  brown 
streak;  with  H.  sometimes  6-6*5;  it  is  from  Groroi  in  Mayenne.  Vicdessos,  and  Cautem.  in 
France.  BeUmcherite  is  an  ore  analyzed  by  Uornig  which  is  remarkable  for  containing  a  large 
amount  of  water.  WackenrodUe  is  a  wad  from  Baden  containing  12  p.  c.  Pb  (5tb  Ed.,  anal.  6, 
p.  183).  The  name  wad  is  of  English  origin.  Huot's  name  ouatite  is  from  the  French  spelling 
of  wad.  The  toad  of  the  Cumberland  miners  is  graphite, — a  wrong  use  of  the  word,  says  Mawe 
in  his  Mineralogy  of  Derbyshire. 

B.  AsBOLiTE.  or  Earthy  (*€hait.  Wad  containing  oxide  of  cobalt,  which  sometimes  amounts 
to  82  p.  c.  Named  from  dafidXrf,  soot  (or  Asbokin  from  ctoJioXatvoo,  to  soil  like  soot). 
Breithaupt's  kakochlor  includes  the  ore  from  Rengersdorf  in  Lauaitz,  having  H.  =  2-2*5, 
G.  =  315-8'29. 

C.  Laupadttb,  or  Cupreous  MdnganeM.  A  wad  containing  4  to  18  p.  c.  of  oxide  of 
copper,  and  often  oxide  of  cobalt  also.  It  graduates  into  black  copper  (Melaconite  or  Kup- 
ferschwarze).  G.  =  8*1-3*2.  Peloconite  is  a  brownish  black  variety,  having  a  liver-brown 
streak;  H.  =  8:  G.  =  2  508-2*567;  from  Remolinos  in  Chili;  cf.  also  Frenzel.  Jb.  Min.,  801, 
1878.  Lepidophcnte  is  a  kind  from  Kamsdorf.  Thuringia.  Structure  fine  fibrous  and  scaly. 
Very  soft,  soiling  the  fingers.  G.  =  2*89-3*04.  Luster  silky,  dull.  Color  and  streak  reddish 
brown,  tbe  latter  shining.  Analysis,  Jenkins:  MnO,  58  77,  MnO  9*59,  CuOll-48,  H,0  21*05 
=  100-89. 

Analyses  of  the  various  kinds  of  wad  vary  very  widely,  see  5th  Ed.,  pp.  181.  182.  Also 
the  following :  A.  (jk)rgeu.  Bull.  Soc.  Min.,  13,  27,  1890;  impurities  in  small  amount  have 
been  deducted. 

MnO,  MnO  BaO  CaO  MgO  CoO  ZnO  CuO  PbO  K,0  Na,0  H,0 

1.  Loc.  unknown        66*2    7*9      —     50      20      —       1*6         0  2  tr.      1*8    [1.V3]  =  100 

2.  Romandche  681    7*6    16*2    1*7      tr,       —       tr.     tr.     0*8       —     08       5  3=100 
8.  Giessen                   831    7*1      —     0*26     —      0*5      —     0*5     —     4*05    1*0       8  49=100 

The  above  ores  are  results  of  the  decomposition  of  other  ores — partly  of  oxides  and  sulphides, 
partly  of  manganesian  carbonates.  They  occur  at  Clausthal,  llmenau,  Siegen,  and  many 
other  places.  Bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Dutchess,  N.  T.,  at 
Austerlitz.  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  mai-sh  deposit,  and,  according  to 
Mather,  has  proceeded  from  the  alteration  of  brown  spar;  also  in  the  south-west  part  of 
Martinsburg.  Lewis  Co..  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue  Hill 
Bay,  Dover,  and  other  places  in  Maine. 

^^do/tto  occurs  at  Riechelsdorf  in  Hesse;  Saalfeld  in  Thuringia;  at  Nerchinsk  in  Siberia; 
at  Alderley  Ed^e  in  Cheshire  ;  New  Caledonia.  An  earthy  cobalt  occurs  at  Mine  la  Motte. 
Missouri,  which  contains  10  or  11  p.  c.  of  oxide  of  nickel,  besides  oxide  of  cobalt  and  copper. 
with  iron.  lead,  and  sulphur;  also  near  Silver  Bluff,  South  Carolina,  affording  24  p.  c.  of 
oxide  of  cobalt  to  76  of  oxide  of  manganese. 

Lampadite  is  found  at  Schlackenwald,  and  at  Kamsdorf  near  Saaifeld;  at  Lauterber^  in  the 
Harz.     Peloconite  is  from  Remolinos,  Chili,  where  it  occurs  with  chry.socolla.  or  malachite. 

Varvicite  PhUlipa,  Phil.  Mag..  6, 281, 1829,  7,  284, 1830.  Varvacite.  An  altered  manganite, 
approaching  wad  in  composition;  from  Warwickshire.  Some  similar  sub-stances  are  noted  In 
5th  Ed.,  p.  182;  another,  from  Austinville,  Wjrthe  Co.,  Va.,  has  been  analyzed  by  P.  H.  Walker 
(Am.  Ch.  J..  10,  41.  1888): 

a  =  3  27    MnO,  68  86  MnO  7*51  BaO  14  42  H,0  508  SiO,  1*98   Fe,0,,Al,0,  2  98  =  100  08 


0XIDE8.  259 

Appendix  to  Oxides. 

BKRixomTE  Adam,  Tabl.  Min.,  73,  1869.    ContainA:  Al,0,,CaO.H:,0. 

Dklafosbite  C,  Friedel,  C.  R.,  77,  211,  1878.  Id  small  crystalliue  plates,  cleavable  into 
thio  opaque  lamins.  H.  =  2*5.  G.  =  5*07.  Color  dark  ^ray  like  graphite,  with  a  more 
decided  metallic  luster.    Streak  blackish  gn^y.    Analysis,  Fnedel: 

CuO  47*45  Fe,0,  47*99  A1,0,  8*52    =    98*96 

B.B.  fusible  with  difficulty,  coloring  the  flame  green.  Easily  soluble  in  hydrochloric  acid, 
eren  in  the  cold.  Found  on  yellowish  white  lithomarge  from  the  region  of  Ekaterinburg^ 
Siberia,  perhaps  also  from  Bohemia.    Named  for  the  miueialogist  G.  Defafosse. 

HBTiSROLiTE  Q,  E.  MocTt,  Am.  J.  8c.,  14,  428,  1877.  Hetairite  Naumann-Zirkel,  Min., 
Uth  £d.,  p.  871,  1881.  In  botryoidal  coatings  with  columnar-radiate  structure.  Brittle. 
H.  =  5.  €f.  =  4*988.  Luster  metallic  to  submetallic.  Color  black.  Streak  brownish  black. 
Opaque.  Contains  zinc  and  manganese,  and  stated  to  be  a  zinc  bausmannite,  but  no  analysea 
published.  Occurs  intimately  associated  with  chalcophanite  (whence  name  from  iraifjoi^ 
eompanum)  at  the  Passaic  zinc  mine,  Sterling  Hill,  near  Ogdensburg,  Sussex  Co.,  Kew  Jersey. 

Hbtbroobnitb  Frenul,  J.  pr.  Ch.,  6,  404,  1872.  Amorphous,  massive  in  globular,  reni- 
form  masses,  with  little  luster.  H.  =8.  G.  =  8*44.  Color  black,  or  blackish  to  reddish  brown; 
streak  dark  brown.  Composition,  essentially,  Co0.2CoaOa  -f  6HsO  (Frenzel).  Analysis  (after 
deduction  of  foreign  constituents,  Cu,  Bi,  etc.): 

I  CoO  72  0  O  5*96  H,0  21*38    t=    99*81 

Soluble  in  dilute  hydrochloric  acid,  with  evolution  of  chlorine,  leaving  a  residue.  Occurs 
sparsely  with  calcite  and  pharmacolite  in  cobalt  and  nickel  veins  at  Schueeberg:  hIho  at  the  St. 
Anton  mine,  Heubach,  near  Wittichen,  Baden.    It  is  a  decomposition -product  of  smallite. 

Ueubachite.  Kobaltnickelox^dh^dmt  F.  Sandberger,  Ber.  Ak.  MUuclien.  238.  1876; 
ErzgftDge,  413,  1885.  In  thin  soot-like  mcrustations;  in  dendritic  or  small  splieriral  aggregates. 
H.  =  2*5.  G.  =  8*75.  Color  deep  black.  Streak  submetallic.  Composition  perhaps 
8(Co.Ki,Fe)«Oi  4-  4H,0.    Analysis,  Zeitschel.  1.  c: 

Co,0,  65*50       Ni,0.  14*50       Fe,0,  5*18       Mn.O.  1*50       H,0  12*59  =  99*22 

Soluble  in  concentrated  hydrochloric  acid,  with  evolution  of  chlorine;  the  solution  is  deep 
blaish  green,  but  on  diluting  with  water  becomes  rose-red.  Occurs  as  a  secondary  product 
coating  barite  at  the  St.  Anton  mine,  in  the  Hcubachthal,  near  Wittichen,  Baden;  also  at  the 
mine  Eberbard,  near  Alpirsbach,  WUrtemberg. 

Htdrated  Titanic  Oxide.  Oxyde  de  titane  hydrate  Ooreeix,  Bull.  Soc.  Min..  7,  179, 
1884.  In  small  flattened  discs,  like  small  beans.  H.  =  6.  G.  =  8*96.  Color  yellow,  reddish, 
with  brilliant  luster,  compact;  also  grayish  with  eartby  fracture.  They  contain  benides  TiOt 
also  P|Oi,  y«Oft,  AI3O9,  aud  small  quuutities  of  iron,  lime,  cerium,  didymiuni,  and  yttrium. 
B.B.  decrepitate  violentlv  and  jrield  acid  water  in  the  closed  tube.  Common  in  the  diamond 
gravels  of  the  valley  of  the  Jequitinhonha  near  Diamantina,  Brazil.  They  are  called  faws  by 
the  local  miners.  The  existence  of  the  same  substance  in  the  diamantiferous  gravels  was  noted 
byDamouriBull.  Soc.  G.  Fr.,  13,  552,  1856). 

Hydkofranklhtitb  W.  T.  Boepper.  Stated  to  be  a  new  hydrous  oxide  of  zinc,  manganese, 
and  iron.  Occun  in  small,  very  brilliant  hron-black  regular  octahedrons;  with  highly  perfect 
octahedral  cleavage.  H.  =  4-4*5.  G.  =  4  0^-4*09.  from  Sterling  Hill,  near  Ogdensburg, 
Sussex  Co.,  New  Jersey.    Kot  yet  analjrzed. 

Htdroplumbite  ffeddle,  Min.  Mag..  8,  201, 1889.  In  minute  crystalline  scales  (hexagonal?), 
forming  thin  white  flakes  with  pearly  luster.  Soluble  in  nitrio  acia,  the  solution  showing  the 
presence  of  lead  alone.  B.B.  yields  water.  Inferred  (but  on  very  insufficient  grounds)  to  be 
SPbO.UaO.  Observed  with  cerussite  and  pyromorphite  upon  galena.  Locality  doubtful,  or 
perhaps  from  Cuml)erlnnd  or  Leadhills. 

Namaqualite^  H.  Chnreh,  J.  Ch.  Soc,  23,1,  1870.  In  silky  libera  and  thin  layers. 
H.  -=  2*5.  G.  =  2*49.  Luster  silky.  Color  pale  blue.  Transparent  to  translucent.  Analysis, 
Church: 

Al,Oa  15*29      CuO 44*74      MgO  8*48      CaO  201      SiO,  2*26      H.O  8*2*88  =  10009 
From  yamaqualand,  S.  Africa.    Approximates  to  A1(0H)|.  2Cu(0I])s.  2HaO. 

Pklaoite  a.  H.  Church,  Min.  Mag.,  1.  50, 1876.  A  name  given  by  Church  to  the  manga- 
nese nodules  obtained  by  the  Challenger  Expedition  from  the  bottom  of  the  Pacific,  between 
Japan  and  the  Sandwich  Is.,  at  a  depUi  of  2740  fathoms.  Charactere,  as  follows:  Fracture  con- 
chiHdal;  fragile.  H.  =  8*5.  Color  brownish  black.  Powder  between  blackish  brown  and 
cloTe-browD.  The  nodules  have  a  concretionary  stnictnre,  consisting  of  concentric  layers  with 
a  core  of  indurated  red  clay,  and.  in  one  case,  of  Dumica-     Anal.,  Church: 
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8iO,   MnO,  Al,Os  Fc,0,    HtO 

10-87    80 22    3-80    20 02    84 55»  CI  0*71,  MgO,  CaO,  CuO.  Na,0,  CI,  P,0,.  etc.,  088  =  100 

*  At  a  red  heat  100  p.  c. 

.  Other  aualyses  by  Schwager  (quoted  by  Gnmbel.  Ber.  Ak.  MQnchen,  180,  1878).  alflo  by 
Dittniar  (Rep.  Cball.  Ex.),  by  J.  Y.  Buchanan  (Proc.  Roy.  Soc.  Ed..  9. 287, 1877;  Ch.  News.  44, 
258,  1881).  of  specimens  from  different  localities,  show  a  wide  variation  in  composition.  Tliese 
nodules  obviously  do  not  represent  a  mineral  species.    Cf.  also  Report  Challenger  Exped.,  1, 

looO. 

Rabdionite  F.  von  KobeU,  Ber.  Ak.  Mttncben,  46. 1870.  Stakctitic,  in  columnar  or  rod-like 
forms.  Very  soft.  Koiling  the  fingers.  Q.  =  2*80.  Luster  dull,  after  rubbing  is  greasy  to  sub- 
metallic.    Color  black.    Streak  dark  brown.    Analysis: 

Fe,0,  45  00    MuaO.  1300    A1,0. 140    CuO  14  00    MnO  7*61    CoO  510    H,0  1850  =  99*61 

B.B.  fuses  at  8  to  a  steel-gray,  magnetic  globule.  Soluble  in  hydrochloric  acid  with  evolu- 
tion of  chlorine,  giving  an  emerald-green  solution.  From  Nizhni  Tagilsk  in  the  UraL 
Near  asbolite.     Named  from  pa  fid  tor,  a  liUU  rod, 

Transvaalttb  T,  B,  McOhie  and  John  Clark,  Eng.  Mng.  J.,  60,  96.  1890.  An  oxidation- 
product  of  cobalt  arsenide  occurring  in  black  nodular  masses  forming  veins  in  quartzyte. 
H.  =  4.    G.  =  8-846.    Analysis: 

Co,0,       CoO       NiO       H,0      Fe,Os    A1,0,      CaO      MgO      SiO,     As,0» 

65-80        8-82        015        1219        2*41        2'68       0  40       0*80       6*85        5*79  =  9989 

Dissolves  readily  in  hvdrochloric  acid  with  evolution  of  chlorine.  Occurs  at  the  cobalt 
mine.  80  miles  uorth  of  Middleburg,  Transvaal,  South  Africa.  Cf.  heterogenite  and  heubacbite, 
above:  also  winklerite. 

WiNKLBRiTB  Bretthaupt,  Jb.  Min.,  816,  1872.  Amorphous,  massive.  Fracture  conchoi- 
dal.  U.  =8.  G.  =  8*482.  Luster  dull.  Color  bluish  black  to  violet-black.  Streak  dark  brown. 
A  mixture  regarded  as  containing  a  hvdrated  oxide  of  cobalt  and  nickel.  Analvses.— 1,  Winkler, 
after  deducting  iron  sesquioxide  and  silica.  2.  Iwaya,  Jb.  Min.,  2,  256,  lo82;  the  materiul 
analyzed  consisted  nearly  one-half  of  a  copper- calcium  arsenate,  deducting  which  the  results  in 
2a  arc  obtained,  for  which  the  formula  (Co,Ni)sOf  +  2HtO  is  calculated. 

As,0,    CuO    Co,Os    CoO      NiO     CaO    CO,     H,0 

1.  10-88    18-89    10-86         SS'IO'         5*62    10*90    14*80  =  100     [=  100*49 

2.  G.  =8-72  20-50    1501       —      2880    12*98    9*27      —      1212 Bi.0, 1-70, 0 1411 
2it.  —         _         —      46-2      25-2        —        —      20*6    O 80  =  100 

•  Co  :  Ni  =  11 : 1. 

B.B.  infusible,  coloring  the  flame  green.  With  the  fluxes  gives  reaction  for  cobalt.  Effer- 
vesces with  hydrochloric  ncid,  and  the  solution  thus  obtained  upon  heating  evolves  chlorine. 

Found  At  Oria  near  Almeria  in  the  Sierra  Alhamilla.  Spain,  occurring  with  galapectite.  also 
wtth  erythritc  and  malnchite.  Formed  (Breith.)  by  the  gradual  decomposition  of  erythrite. 
Named  after  Dr.  Clemens  Winkler. 
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1.    CARBONATES. 


JL  Anhydrous  Carbonates. 

B.  Acidi  Basic  and  Hydrous  Carbonates. 


A.  Anhydrous  Carbonates. 
1.  Calcite  Group.    BGO,.    BhombohedraL 


rr 


J 


270. 

Calcite 

CaCO. 

74°  55' 

0-8543 

271. 

Dolomite 
Normal  Dolomite 

(Ca,Mg)CO. 
CaCO,.MgCO, 

Tetartohedral 

73°  45' 

0-8322 

271A.  Ankerite 

CaCO,.(Mg,Fe)00, 

73°  48' 

0-8332 

272. 

Magnetite 

Breunnerite 

MgCO. 
(Mg,Fe)CO. 

72''  36' 

0-8112 

272A.  Mesitite 

2MgC0,.FeC0, 

72°  46' 

0-8141 

Pistomeaite 

MgCO,.FeCO, 

72°  42' 

0-8129 

273. 

Siderite 

FeCO, 
(Fe,Mn)CO, 

73°    0' 

0-8184 

274. 

Bhodoohrosite 

Manganosiderite 
MaDganocalcite  pt. 

MnCO, 

(Mn,Fe)CO, 

(Mn,Ca)CO, 

73°    0' 

0-8184 

276. 

Bmithsonite 
Monheimite 

ZnCO, 

(Zn,Fe)CO, 

72°  20' 

0-8068 

276. 

BphflBrocobaltite 

CoCO, 

2.  Aras^onite  Group.     BOO,. 

Orthorhombic. 

d, 

:2 

:6 

277. 

Aragonite 

CaOO, 

0-6224  : 

1 

:  0-7206 

278. 

Bromlite 

(Ca,Ba)CO, 

279. 

Witherite 

BaCO, 

0-6032  : 

1 

:  0-7302 

280. 

Btrontianite 

SrCO, 

0-6090  : 

1 

:  0-7239 

281. 

CemsBite 

PbCO. 

0-6100 : 

1 

:  0-7230 
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3.  Barytocalcite  Group.     Monoclinic. 


282.    Barytooaloite 


CaCO,.BaCO, 


0-7717  : 1 :  0-6255    73**  52' 


283.    BismutospluBrite 


Bi.CO, 


4.  Parisite  Group.    Fluocarbonates. 

284.    Parisite  (CaF)(CeF)Ce{00.),?    Hexagonal 

Kischtimite 
286.    BastDflBsite  [(Ge,La,Di)F]GO, 

Weibyeite 


6  =  3-2891 


286.    FhoBgenite 


5.  Phosgenite  Group.    Chlorocarbonate. 


(PbCl),CO, 


Tetragonal 


b  =  10876 


1.  Calcite  Group.    BCO,.     Bhombohedral. 

270.  OAIiOITB.  Marmor  (Marble)  pt.  PUn,  Lapis  calcarius.  Sazum  calcis  {Calat  in 
Latin  meaning  burnt  lime),  Kalchstein  Af^ric.,  De  Nat.  Fobs.,  820,  Interpr.,  468. 1546.  Kalksten 
WalL,  Min.,  1747.  8patig  Kalksten,  Kalkspat,  Or<m%U  Min.,  18,  1758.  Ealk.  Ealkspatb, 
Kalkstein.  Qtfrm,  Calx  aerata  Bergm,,  1774,  and  Opusc.,  1,  24,  1780.  Gale  Spar;  Calcareous 
Spar;  Limestone;  Carbonate  of  Lime:  Calcium  carbonate.  Chaux  carbonat^e  Fr.  Calcit  Haid., 
Uandb.,  498.  1846.    Caliza,  Espato  caliza.  Span, 

Bhombohedral.    Axis  6  =  0-85430;    0001  A   1011    =   44°  36'  34"  Malus, 
WoUaston*. 


Fomui,  pt.': 

e  (0001,  0) 

f»(ioio.  /) 

a  (1120,  i-2) 
C  (3140.  i-l) 

n  (1128,  1-2) 
a  (4488,  f2) 
4  (2241,  4-2j 
6  (886l,  6-2) 
r  (8-8-i6-8.  ¥-2) 

u  (1014,  i) 
r  (1011,  i?) 
*  (6062.  f ) 
if  (4041,  4) 
r  (7071,  7) 
e  (100  101,  10) 


y  (180181,  18)  t  (0881,  -  8) 
p  (160161,  16)  X  (0772,  -  |) 
OS  (28  0  281,  28) 

(0112,  -  4) 


e 

B  (0335,  -  \) 
Z  (02§8.  -  I) 
I  (0445.  -  1) 
e  (Olil.  -  1) 
L  (0887,  -  ?) 
i  (06«5,  -  {) 
0  (0654.  -  }) 
A  (04&,  -  1) 
n  (0776.  -  I) 
A  (0882,  -  f ) 
/  (0221,  -  2) 
g   (0552,  -  I) 


i;  (0441.  -  4) 
«    (0551,  -  6) 
d  (0881.  -  8) 
2  (Oil  ii-1,  - 
*  (014  ill.  - 


11) 
14) 


Zone  ra 

V  (6175.  1*) 

a  (5164,  1*) 
X  (8142,  1«) 

n  (4158,  l') 

V  (2131,  V) 
r  (5382.  1*) 

y  (3261,  V) 


Zone  re 


5     (4871.  r)  y(7-4  1116,  J^) 

M    (5491,  1»)  r(4265.  |») 

X2,(6-5111.  1")      jr(4261   2« 
W  (1811;24-2,  1")  ^j  (Q.^e-'gi-s.  f.) 
2^(76  181.  n       ^(3^_^.;' 

2i  (2852.  -  i») 
ff  (1235.  -  l«) 
p  (4-8  12-5.  -  1») 
e  (1281.  -  1») 
/J  (246l.  -  2') 
X  (1841,  -  2') 

B (2-8lb-8,  -  2*) 

K  (1488.  -  1*) 

-2V(416-20-8.  -  4*) 

R  (2578,  -  1^) 


C  (6178.  f*) 

g    (5167,  ♦«) 

E  (4156.  J*) 
f(^  (8145,  f  *) 
V  (6281,  4«) 

O  (5279,  iS 
<    (2184,  i») 

B  (82S4,  i») 
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1. 


3. 


6. 


a, 


2. 


8. 


9. 


10. 


11. 


13. 


14. 


I 


f  I 


m 


m 


12. 


ey   e 


fi     m 


m 


16. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


CABB0SATE8. 


«■■     =  •74°  55' 

kk'     =  106°  4S' 

MM  =  114°  10- 

rr'     =  117°  IW 

ry-     =  lir  24' 


PP 


:  119°  86' 


aaaa'    =  119°  I 


'   -     84-  8SJ'  'j,     Z 

»=»•■■■       ,    ~  ,51'  ^- '     ■»«■  = 
.i  =  M-  Mf      ♦♦  -  ;>«. »  ,      »,.  = 

A  fall  table  of  Anglea  Is  glreii  In  Irb^'s  memoir  (I.e.)  i 


=  71°  ao' 

=  73'  61' 


r  116*     ff 

FT 

=  91*  r 

:  118-  ZT 

KV 

=  37°81' 

-.  IIUMO' 

ti- 

=  41-55' 

:  118°  2ff 

«■ 

=  30°  8af 
=  3a°Mr 

-.    13°    0' 

:     IViV 
-.    Zflff 
-.    78°    S' 

'.    18-    7' 

MH- 

rr 

=  27°  ar 
=  nr  80- 

=  2B°  4V 

XX' 

=  67  ai' 

:  m'  s- 

an 

=    8°  15' 

-.    70°3a'(X) 

=  10°  84' 

=    B5'B6(Y) 

ay 

=  14°  S8' 

=    47°    11' (Zl 

=  as°  81' 

=    41°  46' 

an 

=  88'    4' 

=    70°  69' 

=  41'  a- 

-.    4S°  83' 

=  43°  5W' 
=  61°  isl' 

=    20°  18- 

aC 

=    68°  31' 

aE' 

=  63°  S«l' 

=    49°  80' 

aw 

=  66*  10 

=    18°    81' 
=    4»°98' 

or 

=  69°    2 

=  7.n'  40' 

=    16°   W 

me 

=  2b°    4' 

land  copied  bZs.Er., 

3. 610-63?,  1871 

34.  Derbyshire.     SS,  Rossie.    28,  Canary  Ib..   Hbg.  (H  =  1»^)    27.  Port  Henry.  N.  Y.,  Kemp 
— showing oBcillaUiTy  combination  of  r  witbauveral  scaleuoliedroDS.   38,  BhshI  proji-cliuu  of  t,  34. 

Habit  of  ci-ystala  very  Taried :  from  obttisp  to  acute  rhombohedral  {f.  1-9,  H) ; 
from  thin  tabular  to  long  prismatic  (f,  10-13) ;  and  scalenohedral  of  many  types  (t 
15-20);  Bometimesof  wonderful  complexity  (cf.  f.  26).  The  basal  plane  6- often  rough 
and  sometimes  ezhibltinga  pearly  luster;  the  rhombohedroD  r  not  very  c 
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except  in  Iceland  Spar;  e  (0112),  /  (0221),  M  (4041),  all  common;  0  (0554)  is  the 

cuboid  of  Hauy  (f.  4);  the  scaleuohedron  v  (2131)  very  common  both  alone  and  in 

combination,  also  y  (3151).  Faces  in  the  zone  rr'  over  e  (f.  28)  often  striated  | 
edge  r/r%  also  6  when  alone  rounded  over  in  this  direction;  striations  in  other  zones 
common.  Crystals  grouped  in  parallel  position,  large  scalenohedral  crystals  thus 
built  up  of  nunute  rnombohedrons;  also  in  rosettes  and  other  forms. 

29.  30.  31.  32. 


36. 


37. 


38. 


».  80,  Bowie,  Pfd,    88-35,  Guanajuato,  Pirsson— the  forms  (also  f.  86,  87)  distorted  by  the 
extension  of  certain  of  the  Bcalenohedral  faces.    86,  87,  England,  Haid.    88,  Bbk. 

Twins':  (1)  tw.  pLc,  common,  the  crystals  having  the  same  vertical  axis  (f.  29 
-31).  (2)  tw.  pi.  e  (0112),  very  common,  the  vertical  axes  inclined  127**  29^  and 
52°  30 J'  (f.  32-35);  often  producing  twinning  lamellae  as  in  Iceland  Spar,  which 
are,  in  many  cases,  of  secondary  origin  as  in  granular  limestones. 

These  twins  can  be  readily  formed  artificially  by  the  pressure  of  a  dull-edged  knife  on  the 
ohtuae  cleavage  edge  as  at  a  (f.  89),  the  result  being  to  cause  the  reversal 
of  a  portion,  this  taking  place  without  loss  of  transparency  and  giving  a 
re-cDirant  angle  between  <^  and  ceg\  the  corresponding  twinning  lamelliB 
can  also  he  produced  artificially.  These  twinning  lamella  are  often  con- 
nected with  minute  hollow  channels  (hohle  CanftTe  of  Rose)  within,  which 
prodoce  a  kind  of  asterism  when  a  candle-flame  is  viewed  through  a 
desTage  mass. 

(3)  Tw.  pi.  r,  not  common;  the  crystals  have  their  vertical 
axes  inclined  90**  46'  and  89°  14',  and  have  one  cleavage  face  in 
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common  (f.  36,37).     (4)  tw.  pl./(0221),  rare  (f.  38);  the  axes  intersect  at  angles 
of  53°  46'  and  126°  14'. 

Also  fibrous,  both  coarse  and  fine;  sometimes  lamellar;  often  gi-anular;  from 
coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tuberose,  nodular, 
and  other  imitative  forms. 

Cleavage:  r  highly  perfect.  Parting  j|  e  (0112)  due  to  twinning,  also  I  a  less 
common,  Mgg.  Fracture  conchoidal,  obtained  with  difficulty.  H.  =  3,^but  vary- 
ing with  the  direction  on  the  cleavage  face;  earthy  kinds  softer.  G.  =  2*713  Gdt, 
2*714  Mains,  3*723  Beud.,  in  pure  crystals,  but  varying  somewhat  widely  in  impure 
forms,  as  in  those  containing  iron,  manganese,  etc.  (cf.  p.  269  et  seq.).  Luster 
vitreous  to  subvitreous  to  earthy.  Color  white  or  colorless;  also  various  pale  shades 
of  gray,  reil,  green,  blue,  violet,  yellow;  also  brown  and  black  when  impure.  Streak 
white  or  grayish.     Transparent  to  opaque. 

Optically  —.  Double  refraction  strong;  hence  the  wide  separation  of  the  two 
rays  into  which  the  incident  ray  is  divided,  thus  giving  a  double  image  of  a  spot  or 
line  seen  though  a  cleavage  fragment.  Refractive  indices  for  tne  Frauuhofer 
Sines,  Ditscheiner  (Schrauf) : 

B  C  D  E  F  G  H 

<»     =     165305        1-65454        1*65849        1-66362        l-6t^812        1-67642        1-68338 
e      =     1-48878        148446        1-48625        1*48856        149066        149458        149770 

Also  oor    =  1*65882  Li  er    =  148418  Li  Thalen 

a?gP  =  1-66285  Tl  e^r  -  1  48834  Tl 

ForD,  a?     =  1-658889  e     =  1  486452  Hastioga 

Comp — Calcium  carbonate,  CaCO,  =  Carbon  dioxide  44*0,  lime  56*0  =  100. 
Small  quantities  of  magnesium,  iron,  manganese,  zinc,  and  lead  may  be  present  re- 
placing tlie  calcium. 

Var.— The  varieties  are  very  numerous,  and  diverse  in  appearance.  They  depend  mainly 
on  tlie  following  polnU:  differences  in  crystal'lizatiou  and  structural  condition,  presence  of  im- 
purities, etc.,  the  extremes  being  perfect  crystals  and  earthy  massive  forms;  also  on  composition 
as  uffected  by  isomorphous  replacement. 

A.  Varieties  based  chiefly  upon  crystallization  and  accidental  imparities. 

1.  Ordinary,  In  crystais  and  cleavable  masses,  the  crystals  varying  very  widely  in  habit  as 
already  noted.  DogtooUt,  Spar  is  an  acute  scalenohedral  form;  Nail-head  Spar,  a  composite 
variety  having  the  form  suggested  by  the  name.  The  transparent  variety  from  Iceland,  used 
for  polarizing  piisms,  etc.,  is  called  Iceland  Spar  or  Doubly -refracting  /^par(  Dop|)elspath,  Qenn.), 
The  names  Kanonenspath  and  Pa|)ierspath  (Oerm.)  are  given  to  crystallized  vaneties,  the  first  to 
long  prisms,  the  second  to  very  thin  tables. 

Brunnerite  Esmark,  from  amygdaloid  in  FilrOe,  is  calcite  in  cuboid  crystals  and  massive, 
smalt-blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  translucent* 
and  chalcedonic  in  aspect. 

BeicMte  l^v^i^X)l,,  B.  H.  Ztg.,  24,  811,  is  a  pure  calcite  from  Alston  Moor  in  Cumberland, 
white  in  color,  with  rr'  =  74^40',  according  to  Breithaupt's  measurements,  and  G.=  2'6<J6 
-2*677;  thip  needs  confirmation. 

As  regards  color  calcite  varies  from  the  kinds  which  are  perfectly  clear  and  colorless  through 
yellow,  pink,  purple,  blue,  to  brown  and  black.  The  color  is  usual fy  pale  except  ns  caused  by 
impurities.  These  impurities  may  be  pyrite,  native  copper,  malHchire.  sand,  etc.;  they  are  some- 
times arranged  in  symmetrical  form,  as  depending  upon  the  growth  of  the  crystals  and  hence 
produce  many  varieties. 

Fontaimbleau  limestone,  Lassonne,  Mem.  Ac.  Paris.  1775.  Chaux  carbonatee  quartzif^re  H., 
1801 .  Crystals  from  Fontaiuebleau  and  Nemours,  France,  which  contain  a  large  amount  oi*  sand, 
some  50  to  63  p.  c.  according  to  Delesse,  with  G.  =  25:^2  84.  the  laiter  from  one  contain  in  i;  57 
p.  c.  of  sand.  Similar  forms  occur  at  other  localities,  the  rlionibohedron /  (0221,  —  2)  being  the 
one  commonly  observed.  A  kind  from  Gersthof  near  Vienna  consists  of  calcite  and  quartz 
grains  in  the  ratio  of  2  :  8  (Berwerth,  Ann.  Mus.  Wien,  1.  81  not.,  1886).  The  well-known 
crystals  from  Heidelberg  have  lost  their  calcite  and  are  pseudomorphs  of  red  SHndstone  afie 
scalenohedral  calcite:  similar  forms  occur  in  the  Yosge^ 

UislopiU  Haughlon,  Phil.  Mag..  17, 16. 1859.  A  grass-green  cleavable  calcite  from  CcnmtJ 
India,  containing  about  17  p.  c.  of  a  siliceous  material  like  glaucouite,  to  which  the  color  is 
owing. 

2.  Fibrosis  and  lamellar  kinds. 

Satin  Spar  (Fnserknlk.  Atlasspath  Oerm),  Fine  fibrous,  with  a  silky  luster.  Resembles 
fibrous  gypsum,  which  is  also  called  satin  spar,  but  is  much  harder  than  gypsum  and  efterTesces 
witli  nc'ds 
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Arffentine  Kirwan,  Min.,  1,  104,  1794;  Sehitferspath  Hofmann,  Bergm.,  J..  188,  1789;  Slat9 
Spar.  A  pearly  lamellar  calcite,  the  lamellse  more  or  less  undulating;  color  white,  grayish, 
yellowish,  or  reddish. 

AphriU,  in  its  harder  and  more  sparry  variety  (Behcmmspath  Freiesleben),  is  a  foliated  white 
pearly  calcite,  near  argentine;  in  its  softer  kinds  {Schaumerde  W.,  Silvery  Chalk  Kirwan,  Ecume 
de  Terre  H.)  it  approaches  chalk,  thoueh  lighter,  pearly  in  luster,  silvery  white  or  yellowish  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  scaly  in  structure. 

3.  Granular  rndssive  to  cri/ptoerystalline  kinds:  Limestone,  Ma/rble,  Chalk. 

Granular  limestone  or  Saecnaroidal  limestone,  so  named  because  like  loaf  sugar  in  fractui'e. 
The  texture  varies  from  quite  coarse  to  very  line  granular,  and  the  latter  passes  b^  imperceptible 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  clouded  and  give  a  handsome  effect  when  the  material  is  polished.  When  such 
limestones  are  tit  for  polishing,  or  for  architectural  or  ornamental  use,  they  are  called  marbles, 
(a)  Statuary  marble  is  pure  white,  line  grained,  and  firm  in  texture.  The  Parian  marble  from 
the  island  of  Paros  (the  Lychnites  of  the  ancients).  Penieliean  from  the  quarries  near  Athens, 
Xunt  marbles  of  the  coast  of  Tuscany,  and  the  Carrara  of  Modeua,  Italy,  are  among  the  best  of 
statuary  marbles.  Architectural  marble  includes  both  white  and  colored.  (5)  The  Cipolin  of 
Italy  is  white,  with  pale  greenish  shadings  from  green  talc;  it  does  not  stand  the  weather  well. 
(c)  Giallo  antico  of  Italy  is  ocher-yellow  to  cream  yellow,  with  some  whitish  spots,  (d)  The 
Siena,  or  Brocatello  de  Siena,  is  yellow,  veined  or  clouded  with  bluish  red,  having  sometimes  a 
tiuge  of  purple,  {e)  The  Mandelato  is  a  light  red  with  yellowish  white  spots.  A  red  kind  from 
Tlree  (or  Tyree),  one  of  the  inner  Hebrides,  Scotland,  has  different  shades  of  red,  as  carnelian, 
rosered,  flesh-red.  reddish  white:  one  from  Tennessee  is  clouded  with  brownish  and  purplish 
Hid.  (/)  The  Bardifflio  is  gray  with  crowded  dark  well  defined  cloudings,  consisting  partly  of 
serpentine,  from  Corsica,  {g)  Turquois-blue  marble,  from  the  quarries  of  Seravezza  near 
Carrara,  has  a  fine  grayish  blue  color,  veined  with  white.  (A)  Verd-Antique  is  clouded  green, 
the  color,  owing  to  the  presence  of  serpentine,  yellowish  green  to  bluish  green  (see  also  serpen- 
tine). 

Hard  compact  limestone.  Varies  from  nearly  pure  white,  through  grayish,  drab,  buff, 
yellowish,  and  reddish  shades,  to  bluish  gray,  dark  brownish  gray,  ana  black,  and  sometimes 
variously  veined.  The  colors  dull,  excepting  ocher-yellow  and  ocher-red  varieties.  Many  kinds 
make  beautiful  marble  when  poljshed. 

(a)  Black,  (b)  yellow,  (c)  red  and  {d)  fetid  kinds  are  common.  Red  oxide  of  iron  produces 
different  shades  of  red,  from  fiesh-red  or  paler  to  opaque  blood-red  and  brownish  red.  according 
to  the  proportions  present:  the  latter  Hausmann  names  Hvpmatoconite  (from  amcx,  blood,  tmci 
Korii,  fiowder,  Handb.,  1304,  1847),  as  in  the  marble  Bosso  antico  of  Italy.  The  hydrated  oxide 
causes  yellowish  to  opaque  ocher-yellow  and  yellowish  brown;  the  deeper,  Sideroconite  of 
Hausmann  (ib.,  1806).  Shades  of  green  are  due  to  iron  protoxide,  chromium  oxide.^iron  silicate. 
The  black  marbles  colored  by  carbonaceous  matter  are  named  Antliraconite  (from  avOfia^,  coal)^ 
by  V.  Moll.  Lucullan  by  John,  and  Lueullite  by  Jameson;  they  include  the  Marmor  Luculleum 
of  Pliny.  The  Nero  Antico  of  the  Italians  belongs  here.  The  bituminous  or  fetid  limestones 
are  also  called  anthraconite  when  black;  and  also,  from  the  odor,  Swinestone  (syn.  Siinkstone; 
StinksUne,  Sausiein,  Stinkkalk,  Germ.),  some  being  light  ^ray  in  color. 

The  Porlar  (d),  called  sometimes  Egyptian  marble,  is  of  black  color,  handsomely  veined 
with  yellow  dolomite,  and  comes  from  Fort o-Ven ere,  near  Spezia;  the  rock  is  of  the  lower  Lias. 
(«)  Panno-di-Morte  (Death's  Robe)  of  Italy  is  black  with  some  white  fossil  shells.  (/)  Marble  of 
Languedoe  is  fine  deep  red  or  brownish  red,  with  some  white  and  gray  due  to  fossils,  and  is  from 
St.  Beaum6  in  France,  {g)  Oriotte,  from  the  Dept.  of  Herault,  France,  has  a  reddish  brown 
hose,  with  somewhat  regularly  arranged  spots  of  clear  red,  and  some  whitish  round  spots  due 
to  goniatites.  (h)  Sarencolin  marble,  from  the  Pyrenees,  is  deep  red  mixed  with  gray  and 
yellow.  (»)  Bird's-eye  marble  is  gray,  with  whitish  crystalline  points,  and  is  from  central 
Aew  York. 

{k)  Shell-marble  includes  kinds  consisting  largely  of  fossil  shells;  (I)  Madreporic  marble, 
those  containing  corals;  (m)  Encrinal,  those  containing  encrinal  (crinoidal)  remains,     (n)  Luma 
eheUe  or  fire-marble  is  a  dark  brown  shell-marble,  with  brilliant  fire-like  or  chatoyant  internal  re- 
flections proceeding  from  the  shells,  from  Bleiberg  in  Carinthia;  and  another  kind,  with  the 
shells  yeljow,  comes  from  Astrachan. 

(o)  Buin-marble  is  a  kind  of  a  yellow  to  brown  color,  showing,  when  polished,  figures  bear* 
ing  some  resemblance  to  fortifications,  temples,  etc.,  in  ruins,  due  to  infiltration  of  iron  oxide: 
from  Florence,  Italy. 

ip)  Lithographie  stone  is  a  very  even-grained  compact  limestone,  usually  of  buff  or  drab  color; 
as  that  of  Solenhofen. 

iq)  Breeda  marble  is  made  of  fragments  of  limestone  cemented  together,  and  is  often  very 
beautiful  when  the  fragments  are  of  different  colors,  or  are  embedded  in  a  base  that  contrasts 
well.    The  colors  are  very  various. 

(r)  Pudding-stone  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improperly  breccia  marble. 

(s)  Hydraulic  limestone  is  an  impure  limestone  which  after  ignition  sets,  i.e.,  takes  a  solid 
form  under  water,  due  to  the  formation  of  a  silicate.  The  French  varieties  contain  2  or  8  p.  c. 
of  mftgnesla,  and  10  to  20  of  silica  and  alumina  (or  clay).  The  varieties  in  the  United  States 
contain  20  to  40  p.  c.  of  magnesia,  and  12  to  80  p.  c.  of  silica  and  alumina.    A  variety  worked 
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extensively  at  Rondout,  N.  Y.,  afforded  Professor  Beck  (Mln.  N.  Y.,  78):  CO.  84-20,  CaO 2550, 
MgO  12-85,  SiOa  15-87,  AUOa  918,  FetO»  2*25.  Iron  is  rather  prejudicial  to  it  than  otherwise. 
Vicat  observes  that  in  the  best  French  there  are  20  to  80  p.  c.  of  clay,  and  In  that  only  moderately 
ffood  10  to  12  p.  c.  An  impure  limestone  of  France,  which  needs  no  sand  for  making  the  cement, 
it  containing  calcite  54  p.  c,  clay  81,   iron  oxide  15  =  100,   is  culled  pUuter-cement  (Dufr. 

Min.). 

^fi  compact  ltme»ttme.  (a)  Chalk  is  white,  grayish  white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usually  translated  chalk)  was  mostly  a  white  clay,  true  chalk  being 
little  known  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  creta- 
ceous earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  chalk. 

(b)  Calcareous  marl  (Mergelkalk  Oerm.)  is  a  soft  earthy  deposit,  often  hardly  at  all  consoli- 
dated, with  or  without  distinct  fragments  of  shells;  it  generally  contains  much  clay,  and 
gniduates  into  a  calcareous  clay. 

C'ncreiionary  mamw.  (a)  Oolite  (Rogenstein  Oerm.)  is  a  granular  limestone,  but  its  grains 
.are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  from 
*a70K,  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  and  it  is  now  forming  about  the  coral  reefs  of  Florida.  A  more  or  less  completely 
silicilled  oolite  occurs  near  College  Center,  Penn.  (Barbour  and  Torrey,  Am.  J.  Sc,  40,  248, 
1800).  {h)  Pisolite  (Erbsenstein  TT)  consists  of  concretions  as  large  often  as  a  small  pea,  or  even 
larger,  the  concretitms  having  usually  a  distinct  concentric  structure.  It  is  formed  in  large 
masses  in  the  vicinity  of  the  Hot  Springs  at  Carlsbad  in  Bohemia. 

Minute  concretionary  forms  having  a  spherical  concentric  structure  within  and  externally 
the  form  of  a  regular  pentagonal  dodecahedron  (not  pyritohedron)  have  been  obtained  from  a 
calcareous  spring  near  Eagle  Rock,  Idaho;  their  form  has  not  been  explained. 

Deposited  from  calcareous  springs,  streams,  or  in  caverns,  etc. 

{a)  StcUactites  {Tropf stein  Oerm,)  are  the  calcareous  cylinders  or  cones  that  hang  from  the 
roofs  of  limestone  caverns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof; 
these  waters  hold  some  calcium  bicarbonate  in  solution,  and  leave  calcium  carbonate  to  form 
the  stalactite  when  evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque; 
from  a  crystalline  structure  with  single  cleavage  directions  to  coarse  or  fine  grauuhir  cleavable 
and  to  radiating  fibrous;  from  a  white  color  and  colorless  to  yellowish  gniy  and  brown. 

(b)  Stalagmite  is  the  same  material  covering  the  fioors  of  caverns.  It  being  made  from  the 
waters  that  drop  from  the  roofs,  or  from  sources  over  the  bottom  or  sides;  cones  of  it  sometimes 
rise  from  the  fioor  to  meet  the  stalactites  above.  It  consists  of  Inyers;  but  these  arc  very 
Irregularly  curved,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor; 
and  ]X)lisued  specimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like 
bandings. 

Stalagmite,  or  a  solid  kind  of  tmvertine  (see  below)  when  on  a  large  scale,  is  the  AlahctstrHes 
or  alabaster  stone,  in  part  (if  not  wholly)  of  Theophrastus.  Pliny,  and  other  ancient  writers;  that 
is.  the  stone  of  which  ointment  vases,  of  a  certain  form  called  alabasters,  were  made.  (See 
Gypsum,  p.  936.)  A  locality  near  Thebes,  now  well  known,  was  largely  explored  by  the  ancients, 
and  the  material  has  often  been  hence  called  Egyptian  alabaster.  It  was  also  formerly  called 
onyx  and  onychites  because  of  its  beautiful  bunded  structure;  Horace,  in  the  8d  tiookof  his  Odes, 
speaksof  an  ointment  vase  of  onyx.  Pliny  mentions  columns  of  "onyx,"  or  *'  alabastrites."  that 
were  32  ft.  in  height,  and  mentions  Damascus  as  affording  a  kind  whiter  than  that  of  lliebes. 
In  the  arts  it  is  often  now  called  Oriental  Alabaster  or  onyx  marble;  and  sometimes  also  Gibraltar" 
stone,  from  the  occurrence  of  the  material  in  a  cavern  at  Gibraltar.  Very  beautiful  marble  of 
this  kind  is  obtained  in  Algeria.  Mexican  onyx  is  a  similar  material  obtained  from  Tecali. 
Puebla.  Mexico;  also  in  a  beautiful  brecciated  form  from  the  extinct  crater  of  Zempoaltei>ec  in 
southern  Mexico.     Similar  kinds  occur  in  Missouri,  Arizona,  San  Luis  Obispo  Co.,  California. 

(c)  Calc-sinter,  Travertine,  Gale  Tufa.  Travertine  {Confetto  di  Tivoli)  is  of  essentially  ihe 
same  origin  with  stalagmite,  but  is  distfnctivelv  a  deposit  from  springs  or  rivers,  especially  where 
in  large  deposits,  as  along  the  river  Anio,  at  Tivoli,  near  Rome,  where  the  deposit  is  i- cures  uf 
feet  in  thickness.  It  has  a  very  cavernous  and  irregularly  banded  structure,  owing  to  i\»  mode 
of  formation  It  is  ihe  Lapis  Tiburtinus  of  Vitruvius  and  Pliny:  the  word  travertine  being  a 
corruption  of  tiburtine.  It  includes  also,  especially  under  the  name  of  calc  tttfa,  cellular  de|}osi- 
tions  from  the  waters  of  small  springs  or  sources  which  often  contain  fossil  leaves,  twigs,  moss, 
nuts,  or  seed,  etc.  The  Osteoeollutf  (Beinwelle,  Beinbmch)  Gesner  (p.  81,  1565),  *'  qui  ossa  fracta 
intra  corpus  sumptus,"  as  was  thought  at  the  time  (osteocolla  of  later  authors),  is,  as  long  since 
shown,  a  cellular  oalc  tufa,  consisting  of  incrustings  of  fragments  of  reedsor  other  marah  phmta. 
It  means  bone-glue.     Inolite,  Gallitzin,  is  also  calc-sinter. 

(d)  Agaric  mineral;  Rock-milk  (Bergmich,  Montmilch,  Germ.)  is  a  very  soft  white  material, 
breaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  in 
solution. 

{e)  Bock-meal  (Bergmehl  Gkrm..  Farina  FossiUs  Bruckm.,  etc.)  is  white  and  light,  likecottonp 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  common  near  F^ri^ 
topecially  at  the  quarries  of  Nanterre. 
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B.  VarieUas  bued  upon  oompoiitioii. 

\  TinlomiUc  ecUeits,    CoDtuius  maffoesium  carboDnte,  thus  graduatiDg  toward  true  dolomite. 

'^.  Baricaleite.  Neotyp  Breith.,  Hiiudb.,  2.  818,  1841.  Gmyish  white,  aud  occurring  in 
rbombohedron8/(0221,  —  2).  rr  =  74"  57 .  Breith.  G.  =  2-819-2-840.  Contains  some  banum 
carbonate.  From  Cumberland,  England.  A  "  barytucalcite  "  from  Ldugbau,  Sweden,  has  been 
analyzed  by  LundstrSm  (G.  F5r.  F5rh..  3.  291,  1877):  CO»  29-82.  BaO  50*89,  CaO  17-64, 
FeOO-42.  MnO  0-24,  MgO  0-40,  PbO  0*37,  insol.  0  70  =  9«-98.  Itoccura  in  white  granular 
masses  with  G.  =  8'46;  associated  with  hedyphane,  hausmanuite.  etc.  According  to  Des 
Cloizeaux  this  mineral  is  rhombohedral  with  a  cleavage  angle  of  about  75°.  Bourgeois  notes 
that  attempts  to  reproduce  barytocalcite  have  uniformly  led  to  the  formation  of  a  rhombo- 
hedral carbonate  of  calcium  and  barium.  Bull.  Soc.  Min.,  12,  464,  1889. 

3.  StronUanociUcite  Genth,  Proc.  Ac.  Sc.  Philad.,  6,  114,  1852.  In  opaque  white  crystals, 
occurring  in  globules  which  have  a  surface  consisting  of  the  terminations  of  acute  rhombohedrons; 
H.  =  3  5.  Contains  some  strontium  carbonate,  and  hence  gives  a  decided  red  ilame  before  the 
blowpipe. 

4.  FerrocalcUe.  Contains  ferrous  carbonate,  and  turns  brown  on  exposure;  one  variety  of 
unknown  source  gave  Hunt  4*64,  FeCOi,  Dana  Min.,  488,  1854.    G.  =  2  715. 

5.  ManganocalcUs,  pt.  Spartaite  Breith.,  B.  H.  Ztg.,  17,  58,  1858.  Caleimangiis  Shepard. 
Cou tains  manganese  carbonate  and  becomes  black  on  exposure.  Spartaite  occurs  with  f  ranklinite 
and  zincite  at  Franklin  Furnace  and  Sterling  Hill.  N.  J.  rr'  =  75'  2i'  Breith.  G.  =  2-80ft- 
2  818.  Jenzsch  found  in  it:  11  09  MnCO.,  0*58  ZnCO.,  and  G.  =  2*788,  Pogg..  96.  147, 1855. 
A  similar  variety  from  L&ngban  gave:  1106  MnCOi.  206  BaCOt,  Sjogren,  G.  F5r.F0rh.,  4,  111, 
1878;  another  2  80  MnCOa,  109  ZnCO.,  Lindgren.  ib.,  5,  557,  1885.  In  one  from  Wester  Silf- 
berg,  Weibull  found  698  MnO  with  G.  =  2*804,  rr'  =  75*  29',  Min.  Mitth.,  7,  110,  ^?S!);  other 
varieties  contained  much  more.  A  specimen  from  Kegaunee,  Lake  Superior,  gave  C.  Percy 
Wilrox  (priv.  contr.):  f  CO,  42-87,  CaO  89*22,  MnO  18*56  =  100*16,  G.  =  2  84;  here  Ca  :  Mn 
=  3:1  approx.     See  further  under  rhodochrosite. 

6.  ZineoealciU.  Contains  some  zinc  carbonate:  one  specimen  from  OIkucz,  Poland,  gave 
Gibbs4*07  ZnO,  another  from  Altenberg  1*06-1*65  ZnO,  Monheim  (Kg.)'     Of.  manganocalcite 

7.  FlumboealciU  Johnston,  Ed.  Phil.  J.,  6,  79. 1829.  White  to  yellowish  and  reddish  brown; 
from  Wanlockhead  and  Leadhills,  Scotland.  Contains  variable  amounts  of  lead  carbonate. 
1-3-5  3  p.  c.  and  G  =  2-7-2*8,  Collie.  J.  Ch.  Soc.,  56,  95,  1889;  2  7-9  5  p.  c.  with  G.  =  2  7!^ 
2*74,  Lex.,  Bull.  Soc.  Min.,  8,  36.  1885.  Of.  Traube,  Jb.  Min.,  2,  278,  1887.  SchOffel  found  in 
rhombohedral  crystals  from  Bleiberg:  23*75  PbCOt;  in  a  coating  with  silky  luster  14  p.  c.  PbCO, 
and  G.  =  2*92;  also  in  the  underlying  limestone  2  to  9  p.  c.  PbCOi  and  G.  =  2*88;  HOfer,  Min. 
Karnt.,  1870. 

Pyr^  etc. — In  the  closed  tube  sometimes  decrepitates,  and,  if  containing  metallic  oxides, 
may  change  in  color.  B.B.  infusible,  but  becomes  caustic,  glows,  aud  colors  the  tlame  reddish 
yellow;  auer  ignition  the  assay  reacts  alkaline;  moistened  with  hydrochloric  acid  impnrts  the 
characteristic  lime  color  to  the  flame.  In  borax  dissolves  with  effervescence,  and  if  saturated 
yields  on  cooling  an  opaque,  milk-white,  crystalline  bead.  Varieties  containing  metallic  oxides 
color  the  borax  and  salt  of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  fuses  to 
a  clear  mass:  on  charcoal  at  first  fuses,  but  later  the  soda  is  absorl)ed  by  the  coal,  leaving  an 
infusible  and  strongly  luminous  residue  of  lime.  In  the  solid  mass  effervesces  when  moistened 
with  hydrochloric  acid,  and  fragments  dissolve  with  brisk  effervescence  even  in  cold  aoi:'.. 

Obs. — Ciilcite,  in  its  various  forms,  is  one  of  the  most  widely  distributed  of  minerals.  Beds 
of  sedimentary  limestone,  formed  from  organic  remains,  shells,  crinoids.  comlft,  etc.,  yield  on 
metamorphism  crvstalUne  limestone  or  marble,  and  in  connection  with  these  cryj>tHllized  calclte 
and  also  deposits  in  caves  of  stalactites  and  stalagmites  often  occur.  Common  with  the  zeolites 
in  cavities  and  veins  of  igneous  rocks  as  a  result  of  alteration,  and  similarly  though  less  common 
with  gninite,  syenite,  etc.  A  frequent  mineral  in  metalliferous  deposits,  with  lead,  copper, 
silver,  etc  Deposited  from  lime- bearing  waters  as  calc  sinter,  travertine,  etc.,  especially  in  con- 
nection with  hot  springs  as  at  the  Mammoth  Hot  Springs  in  the  Yellowstone  region. 

Some  of  the  best  known  localities  for  crystallized  calcite  are  the  following:  Audreasberg  in 
the  Harz;  the  mines  of  Freiberg,  Annaberg,  Schneeberg.  Brftunsdorf,  in  Saxony;  Aucibach  on 
the  Berestrasse;  Oberstcin  on  the  Nahe;  Altenberg  near  Aachen;  Kapnik  in  Hungary:  Auftsig  in 
Bohemia:  Bleiberg  in  Carinthia;  Traversella  in  Piedmont;  Elba.  In  Enuflaud  at  Alston  Moor 
and  Egremont  in  Cumberland  (Min.  Mag.,  8,  149.  1889);  Matlock,  Derbyshire;  Beer  Alston  in 
Devonshire;  at  numerous  points  in  Cornwall;  Weardale  in  Durham;  Stank  mine,  Lnncashire: 
in  Northumberland.    In  twin  crystals  of  great  vaHety  and  beauty  at  Guanajuato,  Mexico. 

The  Iceland  spar  has  been  obtained  from  Iceland  near  Helgustadir  on  the  Eskefiord.  -  It 
occurs  in  a  large  cavity  in  basalt.  The  crystals,  usually  showing  the  fundamental  rhombo- 
hedron,  are  often  coated  with  tufts  of  stilbite.  It  also  occurs  in  the  north-western  part  of  the 
island  near  Djupidalr  on  the  Breitlfiord.  The  quantity  is  limited  and  is  likely  to  be  exhausted. 
The  IcKalitv  was  earlv  described  by  Dx.,  Bull.  Soc.  G.,  4,  769,  1847  (Min..  2, 114.  1874);  later 
see  2a.  G.  Ges..  40.  191,  1888;  Zs.  Instrumentenkunde,  8.  63,  1888.  Also  Thoroddsen,  G.  FOr. 
FDrh..  12,  247.  1890.  who  gives  sectional  figures  of  the  deposit. 

In  the  U.  States,  crystallized  calcite  occurs  in  N.  Tark,  in  St.  Lawrence  and  Jefferson  Cos., 
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especially  at  the  Rossie  lead  mlDe;  crystals  highly  modified,  and  often  Iran  sparer .  even  when 
large:  one  nearly  transparent,  in  the  cabinet  oi  Yale  University,  weighs  1<55  p  unds;  often 
covered  in  part  by  crystals  of  galena;  at  the  Natural  Dam,  2  m.  from  Goiivenieur,  ^n  the  same 
vicinity,  good  crystals;  also  at  the  Wilson  vein  in  Qouverneur,  and  the  Jepson  vein  in  Rossie;  at 
the  Parish  ore  bed  in  GKouvemeur,  fine  geodes,  in  specular  iron;  in  Jefferson  Co.,  near  Oxbow, 
on  the  land  of  Mr.  Benton,  from  a  decomposing  limestone,  large  crystals  sometimes  as  clear  as 
Iceland  spar;  rose  and  purple  varieties  very  beautiful;  some  large  crystals  weighing  100  lbs.  and 
upward;  4  m.  8.  of  Oxbow,  in  Antwerp,  a  vein  of  calcite  and  lead,  which  afi:ords  beautiful 
cleavage  masses  of  white,  purple,  and  brownish  shades;  also  interesting  crystals;  in  Essex  Co., 
town  of  Moriah,  on  Mill  Brook,  near  Port  Henry,  crystals  of  calcite  m  white  limestone;  dog- 
tooth spar,  in  Niagara  Co.,  near  Lockport,  with  pearl  spar,  celestite,  selenite,  and  anhydrite;  m 
Onondaga  Co.,  near  Camillus,  along  the  railroad;  good  crystals  in  Herkimer  Co.,  1  m.  S.  of 
Little  Falls,  in  the  bed  of  a  small  stream;  in  Lewis  Co.,  at  Leyden  and  Lowville,  and  at  the 
Martinsbui-ff  lead  mine;  on  the  western  bank  of  Dry  Sugar  River,  near  Boouville,  Oneida  Co.; 
at  Anthony  s  Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals;  at  Watertown, 
agaric  mineral,  covering  the  sides  of  a  cave;  at  Schoharie,  fine  stalactites  in  many  caverns,  of 
which  Ball's  cave  is  the  most  famous;  at  Camillus  and  Schoharie  (near  the  barite  locality), 
fibrous,  in  considerable  abundance,  and  at  De  Long's  Mill,  St.  Lawrence  Co.,  of  a  fine  satin 
luster.  In  Maine,  at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N.  Hamp.,  at 
the  iron  mines,  Franconia,  argentine.  In  Mass.,  at  Williamsburg  and  Southampton,  argentine. 
In  Conn.,  at  the  lead  mine,  Middlctowu,  in  crystals.  In  N.  Jersey,  at  Bergen,  fine  crystalliza- 
tions of  yellow  calcite,  with  datolite.  etc.;  at  Franklin  Furnace,  a  pink  variety  containing 
MnCOs,  and  good  cleavage  specimens.  \nPenn.,  in  York  Co.,  Iceland  spar.  In  Virginia,  at 
the  celebrated  Wier's  cave,  stalactites  of  ^rcat  beauty;  also  in  the  large  caves  of  Kentiteky. 
At  the  Lake  Superior  copper  mines,  splendid  crystals  of  wonderful  variety  and  complexity  of 
form  often  containing  scales  of  native  copper.  At  Warsaw,  Jllinais,  in  great  variety  of  form, 
lining  geodes  and  implanted  on  quartz  crystals;  at  Quincy.     At  Hazelgreen,  Wisconsin. 

In  Missouri,  with  dolomite  near  St.  Louis;  also  with  sphalerite  at  Joplin  and  other  points 
in  the  zinc  regicm  in  the  south-western  part  of  the  state,  the  crystals  usually  scalenohedral  and 
of  a  wine-yellow  color.  Fine  transparent  cleavage  masses  at  the  gadolinite  locality  in  Llano 
Co.,  Texas.  From  the  Bad  Lands,  South  Dakota.  In  Ariiona,  at  the  Copper  Queen  mine,  Bisbee, 
s>fteu  green  with  enclosed  malachite. 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

On  the  various  localities  furnishing  marbles  in  the  U.  S.,  see  Memll:  The  Collection  of 
Building  and  Ornamental  Stones  in  the  U.  S.  National  Museum  (Report  Smithsonian  Inst.,  Pt. 
u,  pp.  277-64S,  1885-86):  a  summary  is  also  given  of  foreign  marbles  and  their  localities. 

Artif.— On  formation  by  fusion  in  alkaline  chlorides;  see  Bourgeois.  Bull.  Soc.  Min.,  6 
111,  1882. 

Alt.— Calcite  occurs  under  the  forms  of  dolomite,  calamine,  sideritc.  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fluorite,  limoniie.  gOthite,  hematite,  minium,  meerschaum, 
chlorite,  quartz,  chalcedony,  garnet,  feldspar,  inira,  p3Tolusite,  hniismannite.  mauganite.  mar- 
casite,  galena,  sphalerite,  native  copper.  Cf.  Biscliof,  Cheni  Geol  .  Blum,  Pseud,,  1848,  and 
NaclitrRge;  Roth,  Chem.  Geol.,  1,  1819.  Sandstone  in  the  form  of  calcite,  see  Fontainebleau 
limestone,  p.  266. 

Ref.— ^  Result  obtained  by  Mains,  Theorie  de  la  double  Reflexion,  etc.,  p.  98,  1810,  Paris; 
by  Wollastou,  Phil.  Trans.,  p  159,  1812;  also  by  Biol.  Mobs,  and  usually  accepted;  recently 
confirmed  by  Hastings,  who  gives  rr'  =  74^  54 'yS  for  20°  C.  Am.  J.  Sc.  36,  68.  1888.  For 
other  determinations,  cf.  Kupffer,  rr'  •=  74"  55' -5,  Preisscbrift,  65,  1825;  Breilhaupt.  74'*  64}'- 
74''  55 ,  llandb..  209,  1841,  Schw,  J.,  24,  49,  1838;  Rath,  rr  =  74°  55' 2;  Koksharov,  rr'  r=  74" 
56',  Min.  Russl.,  7.  59,  1875. 

Variation  in  composition  brings  a  considerable  change  in  angle  (cf.  Breith.).  The  cleavage 
angle  also  changes  remarkably  with  variation  in  temperature ;  an  elevation  of  100**  increases  the 
normal  angle  rr'  by  8'  84i".  Mitsch.,  Pogg.,  10.  137,  1827,  Abh.  Ak.  Berlin,  201,  1825. 

*  This  list  gives  the  common  forms,  and  some  which  are  rarer;  the  complete  list  includes 
between  150  and  200  forms,  with  many  more  that  are  doubtful.  An  early  and  exhaustive 
monogi-aph  on  the  species  was  given  by  Zippe,  Uebersicht  der  Erystall^estalten  des  rhomb. 
Kalkhaloide.s,  Denkschr.  Ak.  Wien,  3.  109,  1852.  Sella. in  1856  gave  *  list  of  forms  (Quadro). 
For  later  full  and  in  part  annotated  lists  of  forms,  see  Dx  .  Min.,  2,  97.  1874;  Irby,  Inaug.  Diss., 
Bonn,  1878  (Zs.  Kr.,  3,  612);  Gdt.,  Index.  1,  371,  1888;  Sansoni  (for  Audreasberg),  Mem.  Ace. 
Line  ,  19,  1884.  Zs.  Kr,  10,  545,  1885. 

Of  the  many  important  memoirs  devoted  to  the  subject,  in  addition  to  these  named,  the 
following  may  be  mentioned  (see  further  the  literature  given  bv  Irby,  Sansoni,  (5dt.,  as  w^ell  as 
the  Mineralogy  of  Hafty,  of  Levy,  Breithaupt.  Hausmnnn,  et  al.):  Coimt  de  Bournon,  Traite  de 
la  rhaux  carbonatee,  etc.,  London.  1808;  Sella,  Min.  Sarda,  1856;  Hochstetter,  Denkscli.  Ak. 
Wien.  6.  89.  1854;  Hbg.,  many  original  observations.  Min.  Not  ,  3-12:  Rath,  manv  valuable 
papers.  1867-1882.  Pogg.  Ann.,  132.  136,  Erg..  6.  162,  166.  168,  also  Zs.  Kr..  1,  604.  6,  540, 
elal.  Recent  memoirs  include :  Morton,  Arendal,  etc.,  Ofv.  Ak.  Stockh.,  41,  No.  8,  65,  18B4- 
Thtlrling,  Andreasberg,  Jb.  Min.,  Beil..  4,  827,  1886;  Sansoni,  Belgium.  Zs.  Kr.,  11.  852,  ISS-"/ 
Id..  Monte  Catini.  Att.  Ace.  Torino.  23,  1888;  Id.,  Sweden  and  Norway,  Giorn.  Min  ,  1.  129. 
1890;  CesAro,  Rhisnes.  Ann.  Soc.  G.  Belg.  Mem.,  16,  1889.  Some  new  forms  are  noted  on 
twins  by  Pirsson,  Am.  J.  Sc.,  41.  61,  1891. 
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'  On  Aefu.  see  Bella,  Mln.  Sards.  1856;  Rath,  Fo^.,  133,  534, 1867,  et  h1.  E.S.D.Mlu 
Hfitb..  180,  1874.  Qrotb,  M Id. -Sum ml.,  130,  1878.  butcr.  Mgg.,  Jb,  Hin.,  1.  84.  1883.  On  tb* 
uruclarsl  pheDomeoa  connected  wilb  twlDuiug,  cf.  Brewster,  Optics;  Pfuff,  VagK..  107.836. 
1859'  Roae  "  Die  lioLlen  C'anale."  Abh.  Ak.  Berlia,  1888;  Heuscb.  " QMl&tuAntn.'Pogg..  133, 
441,  IU«7:  Baumh.,  Zs.  Kr..  3,  588,  187D.  Also  MQgge,  Jb.  Min.,  1,  33,  81,  1888.  who  givet 
lull  literemre.  and  ib.,  1,  247.  1888. 

On  ettuticay.  BnumgarteD.  Pogg.,  152,  BBS.  1874;  Vater.  Zs.  Kr.,  11.  CT7,  188$i  VolKt. 
WIed.  39  412.  433,  1890.  iZiwdfteM,  Exner.  Hane  Krjsl.,  43,  1878.  On  eUhing  and  the 
ulerkm  so  pruduct-d,  Kbl.,  Ber.  Ak.  MQncheti.  1802;  Bauinb..  Pogg..  138.  5(S3.  186S,  139.  349, 
140  371.  I8T(I  Oq  etcblng  in  general,  Meyer.  Jb.  Min..  1,  74.  1883;  Ebuer,  Btr.  Ak.  Wien. 
89  (3)  308,  1884.  b,ad  91  <2),  780.  188S.  Velocity  of  attack  by  acids  In  planes  ±  and  |  ^  nearly  in 
raliuot  o>-  f  Spriug,  Za.  Pbys.  Ch,,  2.  18.  1888;  cf.  also  CesAro,  Auu,  Sdc,  G.Btlg.  Mem,.  16, 
219  a-S.  ISHrt  Sp.  graeils.  Beudntit,  Ann.  Ch.  Pbys.,  38,  3W8.  1828.  Hefraeiite  mdiea.  Bud- 
bere.  P.igg.,  1828;  also  Maacart,  1664;  Van  de  WUligen.  Areli.  Mils.  Teyler,  2.  153.  1860.  3,  84, 
18:4;  in  ibe  ulini  riolet,  Barasin,  Blbl.  Univ.,  6,  803,  1«83,  Double  refraction.  Scbrauf.  Zs.  Kr., 
11.  S.  1883;  Hastings.  1.  c.     FXuart*eenee,  Lommel,  Wied   Ann  ,  31.  433.  1884. 

On  opiiaU  anomaUe*  (biaxial,  etc.),  Zs.  Kr.,  7,  73,  1883.  7'hermo-eUclTicity.  Hankel,  PogK., 
167  IM,  187e.  JI/;<j«<(ieri.£«tor»p(HftM-.  Chauvin.  C.B..  102,  973.  1886.  J.  Pbys.,  9.  5,  1890! 
also  Wied,.  ?1,  378,  18H7.     In  niHgnetic  field.  Blenger,  WieU  ,  20,  804,  ISSa 

TniNuiJTK  King,  Kep.  Geol.  40tb  Parallel,  1,  5i<».  187H,  A  tufa  depoiit  of  calcium  car- 
bonate occurring  on  an  enormous  Hcate  In  north-vestern  Nevada,  covering  an  area  of  seTeral 
miles  and   20  li>  SO  feet  thick;  named   from  . 

fti;,   tKore,  Hs  being  a  shore   deposit  of   Ibe  *•  * 

(tuaiernary  lake,  L.  Ivihonlan.  It  also  occurs 
about  >Iouo  Lake,  California,  It  forms  layers 
of  Inlerlaceil  crystals  of  a  pale  yellow  or  tight 
brown  color  nod  often  skeleton  struclure  except 
when  covered  by  subsequent  deposit  of  cal- 
dum  carbonate. 

The  crystals  are  prismatic  or  acute  pyram- 
idal io  form  If,  1).  Rometlmus  solid,  again  open 
skeleton  forms  with  layers  converging  In  one 
dlreclioD.  and  affording  a  rectnugufar  rib-work 
on  the  croHs. section  If.  3.  section  at  a  a.  i.  1). 
The  original  mineral  is  shown  to  luive  had  an 
acute  pyramidal  form  approximating  at  least 
Io  the  telragoriai  type.  Occasiomil  forms 
sembliag  the  Saneerliauscn  barley- c< 
BUdornorphs  (after  celest lie ""■* — 

The  original  mineral  fro  _  _ 

sug'-'csteil.  bm  does  not  agree  with  the  observed  form.  A  possible  rterlvntlon  from  a  calcium 
cbToiocarbonnte  (CnCOi.CaCltOr  OaCO,.3NaCl)ba8Suegei:teil  itself  on  tbi'icroiiridofaMmilarity 
in  form  of  Uie  Ibinolite  to  the  pKiidomorpbs  of  cerussite  after  phusgenlie  (f,  3.  p,  203).  See 
further  King,  1,  c;  E,  S.  D,,  U  8,  (J.  Surv,.  Bull,  12,  1S84;  Kussell,  8d  Ann.  Bep.  U.  S.  G. 
Surv,,  1888,  Monogrnph.  11,  188.n. 

Predazzite  PeUholdt  pt.,  Beitr.  Oeogn.  Tyrol,  104. 1843.  Pbnoatite  BoOi.  Zs.  O.  Oei.. 
3,1 40, 143.  1851,  Massive  granular  rocks  from  the  neighborhood  of  Predazzo  In  snutbcrn  Tyrol, 
described  at  lirst  as  mineral  species  (See  6Ib  Ed.,  p.  7(6),  but  later  shown  Io  be  mixtures  essen 
tially  of  cidclte  and  brucite.  See  Damon r.  Bull.  Soc,  6.  Prance.  4,  1010,  1847;  Hauenschild, 
Ber.Ak.  Wien.  60,705.1889;  Lemberg,  Za,  O.  Gea.,  34,330,  1873;  cf.  also  Rotb.  Ch.  Geol.,  1. 
234.  1870, 

Pencatii«  was  named  after  Count  Marzari  PencatL 

271.  DOXiOBUTEL  Plerres  calcatres  tris-peu  effervesce ntes  avec  lea  actdcs  D.  Dohmtnt. 
3.  de  Pbyt..  39,  1.  1791.  Dolomie  8av»»art,  Voy,  Alpes.  ^  1939,  1796.  Dolomite  Kirwan,  Wn., 
1. 111,1704.  Bitterspalh.  Rbomboidalspatb,  Kohiensauerter Eulkerde,  Ditturaalzerde  (wtib  anal), 
mapr..  Schrifi.  Nat.  Ft.  Berl.,  6.  51. 1784,  Beitr  ,  1,  300,  170.'5;  also  Beitr..  3,  3t>7.  4,  -JIM.  236,  5, 
103,6,333.  8palhniura£sienZ>eIani«U,Sclagr..  1,207,  1703.  Miemit /Tfopr.,  Beitr,  3,  393.180! 
Idiwov.  at  Mlemo  by  D.  Thomson  In  1791,  and  sent  by  him  to  Kl.  labelled  Magnesian  spar), 
Kauienspath  pt.  Wern..  1800,  Ludwig's  Werner,  1,  51,  164,  1803,  Chaux  carbonatce,  mag. 
nesiffre  pt..  C.  c.  alnmintf£re  (fr.  Bausfure's  anal,),  //,  Tr.,  1801.  Blllerkalk  pt.  IIau»m., 
Uaodb..  060,  1813;  Perlspaih  pt.,  Baulikalk,  Ka\i.V\\W^paai.  Otrm.  Pearl  Bpur  pt..  Brown 
Spar  pt..  Uhomb  Spar  pt.,  Hagnealan  Limestone,     Bpath  perle  Fr. 

(^lUs.  Fllntkalk.  ifcta'u*.  Min.,  1705.  Conite  8eAiimae/,rr.  Verzeichnlss,  etc..  30,  ISOt. 
Konit  Otrm.  Gurhofiau  Kartt.,  Mag.  Nat.  Fr.  Bcrl.,  1.  4.  357.  1807.  and  Tabell..  50,  1808 
Tbarsndil  PreiMl^ben,  Oeogn.  Arbeit,  6,  213,  1830.     Brosait  Hirul,  Zs.  Pbarm..  24,  1850. 

Rhombohedral ;  tetartohedral.  Axis  i  =  0-83224 :  OOOl  A  1011  =  43"  51'  37" 
Wollaston'. 
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Foniu>)  e(4047,«'  ^  (Oil  10.  -  A/ «  t448M-3)"  FKllSl*\) 

.(0001,0)      .(8084.1)"       .(Oila, -«       a, (Site.  1-2 1)"  „,i2.ji-i  1.™ 

^(1010.  J)»        0(M4.^.  D"  ^(OaSS.  -I)'  '  11"  »".V  »!)•., ..Jte   _,,,> 

a  (liaO   M)        /KMOUIT,))).!   (044S.  -l)-.'        »  ((iSSl.  «.a  !)•■"  »  l-™"'       «' 

e,,3,js„. 4,, .6,8081.8).     Mo»si.-3.    .  „si  .,;  *;x*v..S 

Of  doublful  position  a  (9-1  iO-3.  4V.  ff  (8851,  !*)■.  a  (5383,  l')«. 


FIgi.  1,  Hoboken.    3,  Saddle-sbkped  oyaul,  l^chermak.    8,  RezbAoya,  Becke.    4,  Bex.  Ek 


=  18°  80i' 

«)  =36''40' 

wi'    =   33' 3(4' 

JtfJf '=  118'  H3' 

=  28°  46' 

ri   =  87°  83' 

GO'  =    49°  16' 

«■     =   «°    8* 

=  ai"  47' 

eA  =  65'  16' 

M      =    00°  SI' 

U-      =    08°  48' 

=  8T°  83' 

«/■  =  63'  ar 

po'    =    68' 48' 

ftA'    =   90°4Si' 

=  70'  5'r 

ed  =  82°  85' 

rK     =  •78°  «' 

jr     =  100'  24' 

=  75°  ao' 

eH  =  8«*  2W 

ee'  =  109°  49' 

M    =118*83' 

Twina":  tw.  pi.  (I)  c,  the  Tertical  axes  in  common;  (2)  m,  which  is  also  i 
plane  of  symmetry  for  the  twin ;  (3)  a,  complementary  twins,  with  rhombohedral 
symmetry;  also  double  twins  by  the  combmation  of  two  of  these  laws;  (4)  r, 
analogous  to  calcite. 

Hitbit  rhombohedral,  usually  r  or  M;  the  presence  of  tctartohed i-al  forms, 
rhomboliedroiis  of  tlie  second  or  third  series,  very  characteriatic.  The  r  faces  often 
striated  horizontally,  also  commonly  curved  (cf.  f.  3,  p.  276)  or  made  up  of  snlv 
individuals,  and  thus  passing  into  saddle-shaped  forms  (f.  2).  Also  in  iniitiitiTO 
shapes;  amorphous,  granular,  coarse  or  fine, and  grains  often  slif^htly  coherent. 

CleavHge:  r  perfect.  Fracture  su been choid ah  Brittle.  H.=3-o-4,  G.=2'8 
-2'9;  2-8S3  Dmr, ;  2  83  A.  Sella.  Luster  vitreous,  inclining  to  pearly  in  some 
varieties.  Color  white,  reddish,  or  greenish  white;  also  roae-red,  greon,  brown, 
gray,  and  black.  Tninsptrent  to  translucent.  Etching  figures"  correspond  in 
shape  to  thu  tetartohedrat  form.  Optically  — .  Refractive  indices: 
a}j  =  l-681'r4  Na  e,  =  1-50256  Na,  Pizeau  (Dx.) 

Omp. — Ciirbonate  of  calcinm  and  magnesium  {Ca,Mg)CO, ;  for  normal  dolomite 
CaMgC.O,  or  CiiCO,.MgCO,  =  Carbon  dioxide  i7-S.  lime  30-4,  magnesia  21-T  = 
1(K),  or  Calcium  carbonate  54-35,  magnesium  carbonate  45'05  ^  lllO,  \'Hrieties 
occur  in  wliich  the  ratio  of  the  two  carboiiatea  varies  from  1  :  1,  The  carbonates 
of  iron  and  mangaueae  also  soinetimea  enter;  rarely  cobalt  aud  zinc  carbonates. 
V«r. — 1.  Slrvetural,  jnchiding; 

(d)  Orgilalliied.  PitarltparlDcludMrhomboliodraldTilallliatloiiB  with  curved  faces  havioc 
%  pearly  luster. 

(i)  CMumnar;  also  Qbroiu  or  pUolltfo. 
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Miimi^,  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale 
Bsparagus-green  in  color. 

(6)  Ch'aauiar,  or  saec/ianndal.  constitutes  many  of  the  kinds  of  white  statuary  marble,  and 
white  and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under 
calcite. 

(d)  Ocnnpaet  maanve,  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  globe  are 
here  included,  and  much  hydraulic  limestone,  noticed  under  calcite. 

(e)  Compact  poreeUanoun,  Ourhqfian  or  gurhofiie;  sno w-whiie and  subtranslucent, with  aeon- 
choidal  fracture,  sometimes  a  little  opaMike;  from  Gurhof,  in  lower  Austria. 

Also  depending  on  Composition. 

2.  Normal  dolomite  is  Ca  :  Mg  =  1:1;  most  common  especially  in  crystals.  Cf.  anals.  1- 
80.  5th  £d.,  p.  688,  also  Haushofer,  Ber.  Ak.  MQnchen,  220,  1881.  The  dolomite  from  the 
Gebroulaz  glacier  gave  A.  Sella  (I.  c):  CO,  47«7.  CaO  31-87.  MgO  21-28  =  100*27;  G.  =  288. 

The  ratio  may  also  be  8  :  2,  2  : 1  (includes  gurhofian)^  8  :  1,  etc.,  but  in  some  cases  the 
variation  is  due  to  mechanical  admixture.and  much  so-called  dolomite  is  merely  a  magnesian  cal- 
cite:  this  is  especially  true  of  the  massive  forms.    Cf.  5th  £d.,  p.  688.    In  cofUte  the  ratio  is  1 :  8. 

8.  Ferriferous;  Brown  spar,  in  part.  Contains  ferrous  carbouate,  and  as  the  proportion 
increases  it  graduates  into  ankeiite  (q.v.).  The  color  is  white  to  brown,  and  becomes  brownish 
ou  exposure  through  the  oxidatiou  of  the  iron.  A  columnar  kind,  from  Traversella,  containing 
10  p.  c.  of  FeCOt,  has  been  called  Brossite;  G.  =  2  915.  Tharandite,  from  Tharand,  near 
Dresden,  is  crystallized,  and  contains  4  p.  c.  of  FeCOi. 

4.  Manganiferous.  Colorless  to  flesh-red.  A  variety  from  Freiberg,  with  5*2  p.  c.  MnCOa, 
hadrr'  =  73'  87',  G.  =  288  Ettling,  Lieb.  Ann..  99.  204,  1856.  One  from  Enpuik  with  54 
p.  c.  MuCO,  had rr  =  78°  44',  G.  =  289  Ott,  Haid.  Ber.,  2,  403.  1847. 

5.  CobalUferous.  Colored  reddish.  A  kind  from  Pfibram  gave  74  p.  c.  CoCOt,  G.  =  2  921 
Gibbs,  Pogc:..  71.  564,  1847. 

6.  ZiTiistferous.  Altenberg,  with  1*4  ZnCOi.  Monheim.  Also  Bleiberg.  with  2*4  ZnCOa, 
G.  =  2-87,  rr'  =  73*'  32'.  GinU,  Zeph..  Lotos,  1877. 

Pyr.,  etc— B.B.  acts  like  calcite,  but  does  not  eive  a  clear  mass  when  fused  with  soda  on 
platinum  foil.  Fragments  thrown  into  cold  acid,  unlike  calcite,  are  only  very  slowly  acted  upon, 
if  at  all,  while  in  powder  in  w<&rm  acid  the  mineral  is  readily  dissolved  with  effervescence.  The 
ferriferous  dolomites  become  brown  on  exposure. 

Obs. — Massive  dolomite  constitutes  extensive  strata,  called  limestone  strata,  in  variouB 
regions,  as  in  the  dolomite  region  of  the  southei'n  Tyrol.  Crystalline  and  compact  vbrieties  are 
often  associated  with  serpentine  and  other  magnesian  rocks,  and  with  ordiunrv  limestonea. 
Some  of  the  prominent  lociilities  are:  Leogang  in  Salzburg;  Schemnitz  and  Kapnik  in 
Hungary;  Freiberg  in  Saxony.  In  Switzerland,  at  Bex.  in  crvsttils;  also  in  theBiuneuthal  maft- 
siyeund  in  colorless  crystals;  Traversella  in  Piedmont ;  Campolongo  ;  Gebroulaz  (riaeier  in  Savoy 
with  sellaite  (see  p.  164);  the  lead  mines  at  Alston  in  Cnmberlund,  etc.     Guaunjiiato.  Mexico. 

In  the  U.  States,  in  Vermonit  at  Uoxbury,  large,  yellow,  transparent  crystals  of  the  rhomb- 
spar  variety,  in  talc.  In  Bhode  Island,  at  Smithfleld.  a  coarse  cleavable  variety,  occasionally 
presenting  perfect  crystals,  with  white  talc  in  calcite.  In  N.  Jersey,  at  Hoboken.  white  hexagonal 
crystals,  and  in  rhombohedrons.  In  N.  York,  at  Lockport,  Niagara  Falls,  and  Rochester,  with 
calcite.  celestite,  and  gypsum:  also  at  Glenn's  Falls;  in  Ricbmond  Co.,  at  the  qnaruntine,  crprs- 
tallized  dolomite,  in  rhombohedrons.  and  at  the  Parish  ore  bed,  St.  Lawrence  Co.;  on  Hustis's 
farm  in  Phillipstown.  a  variety  resembling  ^urAo/Zte,  with  a  semi-opnline  api>earance  and  a  frac- 
ture nearlv  like  porcelain;  at  the  Tilly  Foster  iron  mine,  Brewster.  Putnam  Co..  with  inngnetite, 
chondrodfte.  In  saddle-shaped  crystals  with  the  sphalerite  of  Joplin,  Missouri.  In  N.  (  ar.,  at 
Stony  Point.  Alexander  Co..  in  fine  rhombobedral  crystals  (r  with  c)  having  nearly  plane  faces. 

Named  after  Dolomieu  (1750-1801),  who  announced  some  of  the  marked  chamcteristics  of 
the  rock  in  1791 — its  not  effervescing  with  acids,  while  burning  like  limestone,  and  solubility 
after  heating  in  acids.  He  observes  in  his  paper  that,  as  early  rs  1786,  he  hfid  found  the  white 
marble  of  many  of  the  ancient  statues  and  monuments  of  Italy  to  consist  of  this  pe(-uliar  rock; 
and  eighteen  months  before  the  date  of  his  paper  he  discovered  "  immense  quantities  of  similar 
limestoues  **  in  the  Tyrol. 

Alt— Dolomite  occurs  altered  to  siderite,  calamine,  steatite,  limonite,  hematite,  gOthite, 
pyrolusite,  and  quartz. 

Hef.— '  Wolliiston.  Mobs.  Fizeau.  Biot,  Dx.;  this  angle  is  somewhat  variable.  The  tetarto- 
hedral  chamrter  was  tirst  established  by  Tschermak,  Mm.  Mitth.,  4.  102.  1881.  •  Mir.,  Min., 
581.  18.V3.  Cf.  aljw  Dx..  Min.,  2.  127.  1874:  Kk..  Min.  Russl.,  7,  5.  1875;  Gdt..  Index.  1,  518, 
1886:  Becke.  who  identifies  the  ±  r.  ±  1  forms,  Min.  Mitth.,  10,  142,  1888,  11.224,1890. 
The  list  here  given  is  essentially  that  of  Becke  (1890);  he  discusses  several  other  doubtful  forms 
(Dx..  etc.).  but  overlooks  A.  Sella.  Kk.  calculates  angles  for  several  forms  but  not  as  observed 
planes,  viz.:  505l.  6061.  and  7071.  etc.,  breunnerite,  ib..  p.  181:  these  are  included  by  Gdt. 

•J.  D.  D..  Hoboken.  Min.,  441,  1854.  *  Q.  Sella,  Traversella,  Min.  Sarda.  13  et  seq..  1856. 
»  Hbg..  Binnenthal,  Min.  Not..  3.  13,  1860;  also  ih,  7,  41,  where  jj  (=  f  cf.  Hinlze")  is  mis- 
printed Y-  and  thence  taken  by  Kk  •  Rath,  Binnenthal,  Pogg..  122,  399.  1864.  *»  Kenng.. 
Binnenthal.  Min.  Schweiz,  301,  1866.  ■  Dx.,  1.  c.  •  Groth,  Min.-Samml.  Strassb..  127,1878. 
»•  Tsch..  I.  c.  "  Hintze,  Binnenthal.  Zs.  Kr..  7,  438,  1883.  '«  A.  Sella.  Gebroulaz,  Mem.  Ace. 
Line.  4.  Nov.  18.  1887.  '»  Becke.  1.  c.  "  Cf.  Tsch.,  Becke,  1.  c.  Experiments  on  Elastici^, 
Voigi,  Wled.  Ann.,  40,  642.  1890. 
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271  A.  Ankerite.  Dolomite  pt.  Brown  Spar  and  Pearl  Spar  pt  Paratomes  Ealk-Haloid 
MoJu,  Grundr.,  1,  536,  1822,  2,  116,  1824.  liobwand,  Wandstein.  Styrian  Minen.  Ankerit 
Maid.,  Min.  Mobs,  X,  100.  1825.  Tautoklin  Breith.,  Char.,  70, 1832.  Uib.,  20, 1830.  Parankerit 
Bai-ieky,  Min.  Mittb.,  47,  1876. 

Rhombohedral ;  rr'  =  73°  48'  Styria,  Mohs.  In  rhombohedral  crystals;  also 
crystalline  massive^  coarse  or  ^e  granular,  and  compact. 

Cleavage:  r  perfect.  H.  =  3-5-4.  G.  =  2"95-3-l.  Luster  vitreous  to  pearly. 
Color  white,  gray,  reddish.     Translucent  to  subtranslucent. 

Comp. — A  sub-species  intermediate  between  calcite,  magnesite,  and  siderite; 
that  is,  containing  tne  carbonates  of  calcium,  magnesium,  iron,  2:nd  in  small 
quantities  manganese.     Formula  CaCO,.(Mg,Fe,Mn)CO,. 

formal  ankerite  is  2CaCOi.MgCO|.FeCOs  =  Calcium  carbonate  50*0,  magnesium  carbon- 
ate 210.  iron  carbonate  29  0  =  lOU. 

Boricky  writes  ibe  formula  CaFeCaOe  +  w(CuMgCflOe)  with  n  varying  from  \  to  10;  thoee 
varieties  witb  »  =  2  or  more,  be  calls  pa/rankerUe.  l»iormal  ankerite  would  ibeu  be  CaFeCiOg  + 
CaMgCaOe,  and  normal  parankerite  CaFeCOe  -f  20aMgC9O.  (or  3CaCO,.2MgCOi.FeCO,). 

i'or  analyses  see  5lb  Ed  ,  p.  685,  also  Rg.,  JMin.  Ch.,  229,  1875.    Boricky.  1.  c. 

The  ankerite  from  Antwerp,  Jeilerson  (Jo.,  N.  Y.,  gave  D.  N.  Harper,  priv.  contr.: 

CaCOi  55-98       MgCO,  28  57        FeCO.  1466       MnCO,  166  =  100*87 

Others  from  Nova  Scotia  gave  Louis,  Proc.  N.  S.  Inst.,  6,  47,  1878-79: 

G.  =  2  998        CaCO.  53*75    MgCO.  2275    FeCO,  22  70    MnCO,  0*80  =  100 

71  23  9*34  16-41  2*65  insol.  0*58  =  100-16 

Tautoclin  Breitb.  is  a  grayisb  wbite  variety,  containing  about  15  p.  c.  FeCOs,  and  having 
rr'  =  73'  44';  also  G.  =  2  961,  Ettllng;  from  BeschertglUck,  near  Freibere  in  Saxony. 

Pyr.,  etc. — B.B.  like  dolomite,  but  darkens  in  color,  and  on  cbarcoal  becomes  black  and 
magnetic;  witb  tbe  fluxes  reacts  for  iron  and  manganese.  Soluble  witb  effervescence  iu  the 
acids. 

Obs. — Occurs  witb  siderite  at  tbe  Styrian  mines;  also  at  Lobenstein,  Freiberg,  Scbneeberg, 
Siegen,  etc.  With  tbe  hematite  of  northern  14 ew  York  (sometimes  called  sidente).  In  ^ova 
bcotia  near  Londonderry,  Colchester  Co. 

Kamed  after  Prof.  Auker  of  Styria. 

272.  MAONESITI!.    Kohlensaurer  Talkerde  Mitchell  d  Lampaditu  (firsi  anal),  Samml. 

ST  dh  Abb.,  3,  241.  Reiue  Talkerde,  Talcum  carbonatum.  Wern.,  Ludwig,  2,  154,  1808. 
lagnesite  pt.  Brongn  ,  Min.,  1,  489,  1807.  Magnesit  Karst.,  Tabell.,  48,  92.  1808.  Carbonate 
of  Magnesia.  Magn6sie  carbouatee  i^.  Kohlensaure  Talkerde, Talkspat h,  GtfJ-w.  Baudisserite 
DelafMih,  Min..  2, 1812.  Giobertite  Beud.,'Yr.,  410, 1824.  Breunnerite  Haid,,  Min.  Mohs,  1,  411, 
1825.     Breunerite.     Walmstedtite  Leonh.,  Handb.,  297,  1826.     Brown  Spar  pt. 

Rhombohedral;  tetartohedrar(?).  Axis:  6  =  0-81123;  0001  A  1011  =  43° 
7|',  rr'  =  *72"  36^  Koksharov*. 

Forms':  e  (0001.  0),  m  (1010.  7),  a  (1120,  »-2),  r  (1011,  E),  f  (0221,  -  2)».  v  (2181.  1»)»; 
also  an  undetermined  negative  scalenohedron*. 

Crystals,  rare,  usually  rhombohedral,  also  prismatic.  Commonly  massive; 
granular  cleavable  to  very  compact;  earthy. 

Cleavage:  r  perfect.  Fracture  flat  conchoidal.  Brittle.  H.  =  3 •5-4 -5. 
G.  =  3-0-3  12,  cryst.;  3  083,  Scjileglia,  Becke ;  3-3*2,  ferriferous.  Luster  vitreous ; 
fibrous  varieties  sometimes  silky.  Color  white,  yellowish,  or  grayish  white,  brown. 
Transparent  to  opaque.     Optically  — .     Double  refi-action  strong. 

Gomp. — Magnesium  carbonate,  MgCO,  =  Carbon  dioxide  52*4,  magnesia  47*6 
=  100.     Iron  carbonate  is  often  present. 

Var.—l.  Ordinary  {a\  Crystallized,  mre.  (ft)  ZatiwWar,  cleavable.  (c)  Ciwiipact.  fine  gran- 
ular, (d)  Compact,  and  like  unglazed  porcelain  in  fracture.  («)  Earthy;  being  mixed  v/ith 
hvdrated  silioale  of  magnesia  or  sepiolile  (meerschaum);  including  the  Baudisserite,  from  Bau- 
diWro,  near  Turin,  which  has  some  resemblance  to  chalk,  and  adheres  to  the  tongue.  Even  the 
purer  varieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicate. 

Pinolite  Rumpf  (Min.  Mitih.,  265,  1873)  is  a  rock  consisting  largely  of  milk-white  magDesite 
crystals  with  clay  slate  filling  the  spact-s  between  them,  from  Wald  in  Btyria,  from  the  Sem- 

2.  F&rr\fer<ms,  Breunnerite;  containing  several  p.  c.  of  FeO;  G.  =  8-8*2;  white,  vellow- 
fsh,  brownish,  rarely  black  and  bituminous;  often  becoming  brown  on  exposure,  and  hence 
called  Brown  Spar, 
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The  name  Breunnerite  was  originally  given  by  Ilaidin^er  (after  M.  Breunner)  to  the  variety 
analyzed  by  Stromeyer  containing  5  to  10  p.  c.  iron  protoxide  (or  8  to  17  p.  c.  of  carbonate);  and 
WoUmstedite  to  an  included  kind  from  the  Uai-z,  differing  only  iu  containing  a  little  more  manga- 
nese protoxide  than  usual  (2  p.  c).  The  breunnerite  from  Uall,  Tyrol,  gave  Foullon:  MgCOa 
79  13,  FeCOi  1914.  MnCO,  304  =  lOOSl,  Jb.  G.  lieichs.,  38,  2,  1888. 

For  analyses  see  5th  Ed.,  pp.  686,  687. 

Pyr^  etc.— B.B.  resembles  calcite  and  dolomite,  and  like  the  latter  is  but  slightly  acted 
upon  by  cold  acids;  in  powder  is  readily  dissolved  with  effervescence  in  warm  hydrochloric  acid. 

Obs.— Found  in  talcose  schist,  serpentine  and  other  maguesian  rocks,  also  gypsum:  as  veins 
!u  serpentine,  or  mixed  with  it  so  as  to  form  a  variety  of  vera-antique  marble  {rnagnesitic  ophiolite 
of  Hunt);  also,  in  Canada,  as  a  rock,  more  or  less  pure,  associated  witb  steatite,  serpentine,  and 
dolomite.    Tbe  breunnerite  variety  has  been  found  in  a  meteorite  from  Orgueil,  Dx. 

Occurs  at  HrubschUtz  in  Moravia,  where  it  was  first  discovered  by  Mitchell;  at  Kraubat 
and  Trag6ssthal.  Styria;  Maria-Zell  in  Styria;  Flachau  in  Salzburg;  Greiner  in  the  Zillerthal, 
Tyrol;  Gross- Ueifling  in  the  Ennsthal  in  prismatic  crystals  in  gypsum;  at  Frankenstein  in 
Silesia;  Snarum,  Norway;  Baudissero  and  Castellamonte  in  Piedmont;  at  other  localities  men- 
tioned above. 

In  America,  at  Bolton,  Mass.,  in  indistinctly  fibrous  masses,  traversing  white  limestone;  at 
Lyunfield,  Cavendish,  and  Roxbury,  Mass.,  mixed  with  or  veining  serpentine;  at  Barehills. 
near  Baltimore,  Md.;  in  Penn..  in  crystals  at  West  Goshen,  Chester  Co.;  near  Texas,  Lancaster 
Co.;  in  Tulare,  Alameda, Mariposa,  and  Tuolumne  Cos., California.  A  white  saccharoidal  magne- 
site  resembling  statuary  marble  has  been  found  as  loose  blocks  on  an  island  in  the  St.  Lawrence 
River,  near  the  Thousand  Island  Park.  Also  occurs  with  serpentine,  dolomite,  steatite,  in  Brome 
Co.,  Quebec. 

In  Canton  Upata.  Venezuela,  near  Mission  Pastora,  looking  like  porcelain  in  tbe  fracture,  as 
observed  by  N.  S.  Manross. 

Delametherie,  in  his  Th^orie  de  la  Terre,  2,  93,  1795,  uses  the  name  magnesite  for  the 
carbonate  of  magnesia,  sulpbate.  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the 
aeries.  Brongniart,  iu  his  Mineralogy,  3,  489,  1807,  applies  the  name  to  a  group,  including  (1) 
the  carbonate  called  MitchelVs  magnesite,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4) 
other  siliceous  varieties.  As  both  Brongniart  and  Delametherie  gave  the  lirei  place  to  the 
carbonate,  the  name  magnesite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group. 
Karsten,  in  his  Tabellen,  1806,  recognized  this  division  of  the  species,  and  formally  gave  to  the 
carlx)nale  the  name  magnesUe.  The  German  mineralogists  have  followed  Karsten,  as  should 
have  been  done  by  all.  But  in  France,  Beudant,  in  1824,  gave  the  name  giobertite  to  the  car- 
bonate, leaving  mag^nesite  for  the  silicate,  and  mo8t  of  the  French  mineralogists  have  followed 
Beudant.  Giobert  analyzed  only  the  siliceous  variety  from  Baudissero,  the  true  composition  of 
the  mineral  having  been  ascertained  by  Lampadius.  somewhat  earlier,  from  specimens  brought 
by  Mitchell  from  Moravia. 

Tbe  name  Breunnerite  is  spelled  also  Breunerite.     Haidinger  gives  the  former. 

Rel— »  Tyrol.  G.  =  3-118,  Min.  RussL,  7, 181,  1875.  This  angle  varies  for  different  locali- 
ties, eg,.  Ptitsch.  72*'  37^'  Mitach.;  Snarum  72''  32'  Breith.:  Gn-iner,  Tyrol.  72"  37^',  G.  =  3*17, 
Zeph.;  Maria-Zell,  72°  31'  Rumpf:  Gross-Reifling.  Ennsthal,  72'  44f  Foullon.  Vh  G  Reichs.. 
334,  1884:  Scaleglia,  72"  386'  Becke.  Min.  Mitth.,  11,  250.  1890.  -•  Rumpf,  Maria-Zell.  Min. 
Mitth  .  263,  1873.  '  A.  Sella.  Gebroulaz,  the  crystals,  hexagonal  prisms  (a)  in  anhydrite,  were 
identified  ai«  magnesite  by  angles  {er  =  48°  16 ),  not  analyzed,  Mem.  Ace.  Line,  4,  Nov.  18, 
1887.    *  Becke,  Scaleglia,  1.  c. 


272A.  Meaitite.    Mesitinspath  pt.  Breith.,  Pogg..  11,  170,  1827.    Mesitin  Breith.,  Pogg., 
70,  148,  1847. 

PiBTOMESiTK.    Mcsitiu  pt.  Breith.,  Pogg.,  11, 170, 1827.     Pistomesit  Breith.,  Pogg.,  70,  146, 
1847. 

Rhombohedral ;  rr'  =  72°  42'  to  72°  46' Breith.  In  rhombohedral  crystals; 
also  coarse  granular. 

Cleavage:  r  perfect.  H.  =  3'5-4.  G.  =  3'33-3*42.  Luster  vitreous,  inclin- 
ing to  pearly.  Color  yellowish  white,  yellowish  gray,  yellowish  brown.  Streak 
nearly  white  or  colorless.     Transparent  to  subtranslucent. 

Corap.,  Var. — A  sub-species  intermediate  between  the  ferruginous  variety 
of  magnesite,  breunnerite,  and  siderite. 

1.  Mesttitb  2MgCO,.PeCO,  =  Magnesium  carbonate  59*2,   iron  carbonate  40*8  =  100. 
IT'  =  72^  46'.     G.  =  8'85-8-86  Br.     Usually  in  flat  rhombohedrons  (d,0li2)  with  rounded  faces. 

2.  PisTOMESiTB  MgCOt.PeCOi  =  Magnesium  carbonate  42  0,  iron  carbonate  580  =  100. 
rr"  =  7i-  43'.     G.  =  3-42  Br. 

Anal.— 1.  W.  Gibbs,  Pogg.,  71,  566.  1847.  *  2,  Fritsche,  ib..  70,  147. 1847.    3.  Pitera,  Haid 
Her..  2,  296,  1847.    4,  Fritsche.  1.  c.    5.  Ettling.  Lieb.  Ann.,  99,  208. 1868 
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O.  CO. 

4B-0G 

SS  45-70 

■88  48M 


FeO 

2ti-ei 

84-18 
27-87 


8-487 


M-67 


Pyr-  Btc— B.B.  blackens  and  becomes  magnelic.  Bui  sllgbtly  acted  upon  in  mus  by  oclda; 
readily  diisolvud  with  eServeicence  wben  In  puwder  by  liot  b^drocliloric  acid. 

Ot».—Meutile  b  from  Travereells,  Piedmont;  Werfen,  with  laiulilc. 

FiilometiU  ia  from  Thurnberg,  near  Flacbau,  in  Balzburg;  alao  at  Travereella  in  PiedmooL 

HesUile  la  named  from  lifairtji,  a  go-hetwttn.  It  being  inlennedlate  between  magnesile  and 
aiderite;  piBlomeEite  ia  from  xiaroi  and /lecrirr/;.  oamea  by  Breilliaupt  after  he  bnd  nlready 
uaed  meaitine,  and  t)ecalue  piBlomealte  is  nearer  the  middle  between  siderlte  and  a 


273.  SIDSRTTS.  TVena  forri  Jecorla  colore  optima.  Germ.  Stahelreicb  Elaen.  Oeantr, 
Fusa.,  BO,  iseo.  SpAtfoTmig  Jerniualm.  Mioera  ferrl  alba  Bpatbiforrais,  WaU..  2M,  1T47.  Jam 
med  Kalkjord  fSrenadt,  Oerm.  Blahlatein,  Croiut.,  20,  17S8  Ferrum  cum  magnealo  et  terra 
calcarea  acido  aereo  minerallaatum  Bergm.,  Opuac,  3,  164,  1760.  Spatbiger  Eisen,  Spatbeisen- 
etelu,  Oerm.  Fer  apati^ue  de  Li*i»,  3,  281,  1783.  Calcareous  or  Bparrv  Iron  Ore  A'i'ruan. 
Spathic  Irou,  Bpalhose  Iron.  Brown  Spar  pt.  Steel  Ore.  Carbonate  of  Iron.  Fer  tarbonatfi. 
Mine  d'acier,  Pi-.  Kobleneaures  Elsco,  Elseakalk,  0«rm.  Etaeiispatb  Hautm..  Haudb.,  051, 
002.  181!).  Spberosiderit  Hautm.,  tb.,  1070,  1818.  1&47,  1S58.  Sideroae  Band.,  2,  840,  1832. 
Junckerltc  Dvfr.,  Ann.  Cb.  Phja.,  66.  108,  18S4;  Breith.,  Pugg.,  68,  278, 1848.  Siderit  Haid., 
Haodb.,  4W.  184B.    Chalybit  Oloek..  Byn.,  341,  1847. 


B.  H.  Zt^.,  17,  64.  1858.    Peloaiderit  N.-Z.,  Ki 
Crept. 

Rhombohedral.     Ana  i  =  0-81841;  0001  A  lOll  =  43°  22'  51"  Woliaston'. 
FomuM  a  (llSo,  t-9)  «  (0ll3,  -  i)  ■  (OSSl,  -  G) 

e  (0001.  0)  T  (lOil,  B)  /  (OSJl,  -  «>  d  (086l,  -  8)» 

r     no.  I)  Jr(40il.  4)  a  (0778.  -  J/  »  (448e.  (-S) 

4M  =  75'  ir 


CM  =  65°  86' 


,  457,  1885.    TbonelBenslein  =  Clay  Iron 


a  (4483,  |-2)T 
e  (21 3l,  1') 

fi  (244i,  -  ay 


Fig.  1,  Curved  form,  Haid.    2,  8.  Cornwall. 

Twins:  tw.  pi.  e;  often  with  inclosed  twinning  lamellee.  CryBtals  coinii.onl7 
rhombohedral  r  or  e,  the  faces  oflen  curved  and  bnilt  tip  of  siil)-individ  uals.  Uften 
deavable  massive  to  coarse  or  fine  granitlaF.  Also  in  botrjoidai  and  globnlar  forms, 
«abfibrous  within,  occastoaally  silky  fibrouB;  compact  and  earthy. 
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Cleayage:  r  perfect.  Fi*actnre  nneven  or  subconchoidal.  Brittle  H.  =  3*5 
-4,  G.  =  3-83-3'88  Dmr.  Luster  yitreous,  inclining  to  pearly.  Color  ash-gray^ 
yellowish  gray,  greenish  gray,  also  brown  and  brownish  red,  rarely  green;  and 
sometimes  white.  Straak  white.  Translucent  to  subtranslucent.  Optically  — . 
Doable  refraction  strong.  Etching-figures  in  part  symmetric,  in  part  asymmetric, 
Tschermak. 

Comp. — Iron  protocarbonate,  FeCO,  =  Carbon  dioxide  37*9,  iron  protoxide 
62i  =  100  (Fe = 48*2  p.  c).   Manganese  may  be  present,  also  magnesium  ana  calcin m. 

Var.— 1.  Ordinovry,  (a)  Ory$taUiE6d.  (b)  Chncretionary  =  8ph&roHderite;  io  globulnr  con- 
cretioDs,  either  solid  or  concentric  scaly,  with  usually  a  fibrous  structure,  (e)  Granular  to  eofn- 
pact  moMiM.  (d)  Oolitie.  like  oolitic  limestone  in  structure,  (e)  Earthy,  or  stony,  impure  from 
mixture  with  clay  or  sand,  constituting  a  large  part  of  the  clay  iron-stone  of  the  Coal  formation 
and  other  stratified  deposits;  H.  =  8-7,  the  last  from  the  silica  present;  O,  =  8*0-8*8,  or  mostly 
815-8-65. 

The  varieties  based  on  composition  include,  besides  the  nearly  pure  iron  carbonate,  also 

2.  Ma7iganifer<m9.  Containing  several  per  cent  of  manganese  carbonate.  The  oliganspar 
of  Breithaupt,  or  oUgoniU,  has  25  p.  c.  MnO.  rr'  —  72''  66';  O.  =  8*714-8*745;  color  yellowish 
Co  between  flesh-  and  iron-red;  streak  yellowish  white;  remarkably  phosphorescent  when 
heated. 

3.  Magnesian,  Containing  magnesium  carbonate,  and  but  little  manganese.  The 
9iderapUsiU,  Breith..  from  POhl,  has  12  p.  c.  MffCO*,  with  rr'  =  72*'  54'  Breith.;  G.  =  8*616- 
8*660.  Here  belong  some  varieties  from  Londonderry,  Nova  Scotia,  analyzed  bv  Louis,  Trans. 
If.  S.  Inst.,  6,  50,  1878-79.  Zepharovich  obtained  from  a  cleavage  rhombohedron  from  Sals- 
burg  10*5  p.  c.  MgO.  rr  =  72"  54f'.  and  G,  =  8*609. 

4.  CaUiferous.  Containing  30  p.  c  of  calcium  carbonate  and  looking  like  some  calamine, 
the  color  ^reeu;  from  Altenberg.  The  nderodot  of  Breithaupt  is  a  calctferous  siderite  from 
Badstadt  m  Salzburg,  having  G.  =  8*41. 

For  analyses,  see  5th  £d.,  p.  690. 

Pyr.,  etc — In  the  closed  tube  decrepitates,  gives  off  COs.  blackens  and  becomes  magnetic- 
B.B.  blackens  and  fuses  at  4*5.  With  the  fluxes  reacts  for  iron,  and  with  soda  and  niter  on 
platinum  foil  generally  gives  a  manganese  reaction.  Only  slowly  acted  upon  by  cold  acid,  but 
dissolves  with  brisk  effervescence  in  hot  hprdrochloric  acid.  Exposure  to  the  atmosphere  dark* 
ens  its  color,  rendering  it  often  of  a  blackish  brown  or  brownish  red  color. 

Obs.— Occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  clav  slate,  and  as  clay  iron- 
atone  in  connection  with  the  Coal  formation  and  manv  other  stratified  deposits.  It  is  often 
associated  with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  it  accompanies 
tin.  It  is  also  found  accompanying  copper  and  iron  pyrites,  galena,  chalcocite.  tetrahedrite. 
Occasionally  it  is  to  be  met  with  in  trap  rocks  as  tpheroMerite. 

In  the  region  in  and  about  Styria  and  Carinthia  this  ore  forms  extensive  tracts  in  gneiss, 
which  extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on  the  other  Into  Salz- 
burg. At  Harzgerode  in  the  Harz,  it  occurs  in  fine  crystals  in  gray-wacke;  also  in  Cornwall  of 
varied  habit  at  many  localities;  at  Alston-Moor,  and  Tavistock,  Devonshire.  Fine  cleavage  masses 
occur  with  cryolite  in  Greenland. 

The  8phero9ideriU  occurs  in  dolerite  at  Steinheim  near  Hanau  and  Dransf  eld  near  GOttingea 
and  Dransbere,  and  many  other  places.  Clay  iron-stone,  which  is  a  siliceous  or  argillaceous 
carbonate  of  kon,  occurs  in  coal  beds  near  Glasgow;  also  at  Mouillar,  Magescote,  etc.,  in 
France,  etc. 

In  the  United  States,  in  Vermont,  at  Plymouth.  In  Mom,,  at  Sterling.  In  Conn.,  at  Rox- 
bury,  an  extensive  vein  in  quartz,  traversing  gneiss;  at  Monroe,  Lane's  mine,  in  small  quantities. 
In  N.  Tcrk^  a  series  of  important  basins  occur  in  Columbia  Co.,  near  Burden,  they  belong  to  the 
Hudson  River  Epoch  of  the  Lower  Silurian;  at  the  Rossie  iron  mines,  St.  Lawrence  Co.  In 
N.  Carolina,  at  Fentress  and  Harlem  mines.  The  argillaceous  carbonate,  in  nodules  and  beds 
(clay  iron-stone),  is  abundant  in  the  coal  regions  of  Penn. .  Ohio,  and  many  parts  of  the  country. 
In  a  clay-bed  under  the  Tertiary  along  the  west  side  of  Chesapeake  Bay  for  50  m.  A  magnesian 
variety  (like  sideroplesite)  occurs  at  Londonderry,  Colchester  Co.,  Nova  Scotia. 

Named  8p?iera»iderite  by  Hausmann  in  1818,  from  the  concretionary  variety,  and  retained 
by  him  for  the  whole.  Hafdinger  reduced  the  name  to  Siderite,  the  prefix  sphere  bein^  af)pli- 
cable  only  to  an  unimportant  variety.  Beudant's  name  8idero»e  has  an  unallowable  termination. 
Chalpbite,  Glocker.  should  yield  to  Haidinger's  earlier  name  siderite,  as  recognized  by  v.  Eobell 
and  Kenngott. 

Alt^— Siderite  becomes  brown  or  brownish  black  on  exposure,  owing  to  the  oxidation  of  the 
iron  and  its  passing  to  limonite;  and  by  a  subsequent  loss  of  water,  it  may  pass  to  hematite  or  to 
magnetite,  the  last  at  times  a  result  of  deoxidution  of  the  FctOa  by  organic  substances.  It  also 
changes  bv  substitution,  or  throuirh  the  nction  of  alkaline  silicates,  lo  gvartz. 

Ret-»  Phil.  Tran«.  159.  1813.  •  See  Lew.  lleuland,  3.  162.  1837:  Breilh..  Lobenstein. 
Pogg,  68,  279,  1848;  Mir.,  3Iin..  586.  18"»2.  Kemig  flescribes  crystals  from  Tavistock  with  a 
negrtiive  Bcalenohedron  (—  4")  but  gives  no  mensurements,  Pogg.,  97.  99,  1806.  Gdt..  Index, 
1,  539.  1886.     *  Dx..  Min.,  2. 142,  1«72.     *  Klein,  Jb.  Min..  1,  256,  1884. 
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Tromaite  Mayer,  Jb.  Min.,  200.  1845.  An  iron  carbonate,  occurring  in  pyramidal  ciys- 
tallizatious  which  are  said  to  be  orihorhoinbic:  also  massive.  G.  =  810.  Luster  pearly.  From 
the  Bleis-Bach.  ic  the  Siebengebirge.     Named  after  Prof.  Thomft  of  Wiesbaden. 

Junckeriis  of  Dufrenoy  (1.  c.)  was  described  as  having  the  snme  characters,  but  proved  to  be 
only  common  siderite;  and  the  same  fate  may  befall  thomftite.  Named  after  M.  Juncker, 
director  of  mines  at  PouUaouen. 

274.  RHODOOHROSITB.  Magnesium  acido  aCreo  mlneralisatum  Bergm.,  Sciagr.,  1782 
(without  descr.  or  loc).  Rother  Braunsteinerz  [=  Ked  Manganese  Ore],  Rothspath,  Magnesium 
ochraceum  nibrum,  Oxide  de  manganese  couleur  de  rose,  pt.»  of  later  part  of  Ibth  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Ruprecht  in  1782,  and  Bergmann's  announcement 
being  doubted).  Luftsaures  Braunsteinerz  (or  Carbonate,  after  Bergm.)  pt.  Letit,  Min..  2.  17M 
("with  mention  of  druses  of  small  crystals  in  "Rhomben,"  others  in  **  Pyramiden,"  but  with  cit. 
i>f  Ruprecht's  anal.).  Manganese  oxvde  carbonate  (after  Bergm.)  //.,  Tabl.  comp.,  Ill,  18()9. 
Dichter  Rothstein  pt.  Hausm.,  Handb.,  302,  1813.  Rhodochrosit,  ?KohIensaureB  Magnesium 
ftxydul  (fr.  Lampadius's  anal,  of  a  Kapnilc  sp'n.  in  his  Pr.  Ch.  Abh.,  3,  239.  1800).  Hausm.,  ib.. 
1081,  1818.  Carbonate  of  Manganese.  Manganspath  Wern.  Dialogite  Jasche,  Germar.  Schw. 
J.,  26,  119  =  Blflttrige  Rothmanganerz  Jaseke,  Kl.  Min.  Schrift.,  4.  1817.  Diallogite  (wrong 
orthogr.).  Rosenspath,  Himbeerspath.  Breith.,  Handb.,  228,  229,  1841  (Char.,  67,  68,  1832). 
Man^^nosiderit  Bayer,  Vh.  Ver.  BrQnn,  12,  May  10,  1878.  Manganocalcit  Breith.,  Fogg., 
69,  429,  1846.    Rodocrosite  ItaL 

Rhombohedral.     Axis  6  =  0-81840;  0001  A  1011  =  43°  23'  50"  Sansoni'. 

F'oims»  8  a  (1 120,  f.2)  e  (01  i2,  -  i)  x  (0772,  -  })^?  v  (2l8l,  IV 

c  {\mi,  0)  r  (lOil,  B)  /(0221,  -  2)»  t  (2134,  J»)«?  y  (3261,  1*)* 

er  =  48"  23'  rr'  =  73'*    0'  w'    =  ♦74"  52'  yy'    =  70"  47J' 

ce  =  25"  17i'  ee'  =  48*  26'  W    =    35"  23'  yy    =  45"  26 

rf  =  62"    r  ff'  =  99'  64'  w»i  =    48"  30'  yy^  =  30"  15' 

Distinct  crystals  not  common ;  usually  tho  rhombohedron  r ;  also  e,  with  rounded 
Cfti'iated  faces.  Cleavable,  massive  to  granular  massive  and  compact.  Also 
{{lobular  and  botryoidal,  with  columnar  structure,  sometimes  indistinct;  incrusting. 

Cleavage :  r  perfect.  Fracture  uneven.  Brittle.  H.  =  3  •5-4*5.  G.  =  3*45- 
\\'60  and  higher.  Luster  vitreous  inclining  to  pearly.  Color  shades  of  rose-red; 
yellowish  gray,  fawn-colored,  dark  red,  brown.  Streak  white.  Translucent  to 
jiubtranslucent.     Optically  — .     Double  refraction  strong. 

Comp. — Manganese  protocarbonate,  MnCO,  =  Carbon  dioxide  38*3,  manganese 

Crotoxide  61*7  =  100.     iron  carbonate  is  usually  present,  and  sometimes  the  car- 
onates  of  calcium,  magnesium,  zinc  and  rarely  cobalt. 

Var. — 1.  Ordinary,  Pure  MnCOs  or  nearly  so,  in  crystals,  but  more  commonly  cleavable 
massive  to  indistinctly  crystalline.     Cf.  remarks  below,  Ref.  ^ 

2.  Ferriferoue.  Containing  several  per  cent  up  to  nearly  40  p.  c.  of  FeCOt.  A  cleavable 
variety  from  Branchville.  Ct.,  gave  Penfield  16  8  p.  c.  FeCO,,  rr  =  73'  11',  O.  =  3-76,  Am.  J. 
8c.,  18,  50,  1879.  Manganosiderite  is  a  Hungarian  variety,  resembling  sphserosiderite,  with 
88-8  FeCO,. 

8  Calc^erou9.  Manganoealcite.  Contains  calcium  carbonate.  The  original  from  Scbem- 
nitz  was  flesh-red  columnar.  G.  =  8037Br.;  an  early  analysis  gave:  MnCO,  67*48,  FeCO,  3*22, 
DaCO,  18-81,  MgCO,  9*97  =  99-48.  Rg.,  Fogg.,  68,  511,  1846;  a  later  examination,  however, 
showed  it  to  be  a  mixture  of  a  carbonate  and  silicate,  Rg.,  Min.  Ch.  Erg.,  157,  1886;  and  this  is 
confirmed  by  Dx..  Bull.  Soc.  Min.,  7,  72.  1884.  It  was  supposed  to  be  isomorphous  with 
aragonite,  but  Krenner  proves  it  to  be  rhombohedral.  cf.  Nat.  Ber.  aus  Ungarn,  1,  201,  2.  355, 
1884,  and  Zs.  Kr.,  8,  242,  1883.  9.  288,  1884.  A  variety  from  Wester  Silfberg  belongs  here, 
G.  =  309;  analysis:  CO,  4059,  MnO  2460,  FeO  695.  CaO  26-71.  insol.  115  =  100,  Weibull, 
Min.  Mitth.,  7,  110,  1885.     See  also  p.  269. 

A  cleavable  kind  from  Franklin  Furnace,  N.  J.,  gave  Roepper  MnCO$  43*64,  FeCO»  0*76, 
CaCO,  50-40,  MgCO,  569  =  100-89.  G.  =  8052.  Am.  J.  Sc,  60,  87.  1870;  it  was  called 
roepperite  by  Eenngott,  Jb.  Min.,  188,  1872. 

4.  ZinciferoxjLS.  Contains  zinc  carbonate.  A  specimen  from  the  Trotter  mine,  Mine  HilU 
Franklin  Furnace,  N.  J.,  gave  P.  E.  Browning :  MnCO,  73-7«,  ZnCO,  228,  CaCO,  20  37. 
MgCO,  8-74,  FeCO,  0-36,  FeaO,  016  =  100-68.     G.  =  3-47,  Am.  J.  Sc.  40,  875.  1890. 

Pyr.,  etc.— B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  but  is 
Infusible.  With  salt  of  phosphorus  and  borax  in  O.F.  gives  an  amethystine-colored  bead,  in 
R.F.  becomes  colorless.  With  soda  on  platinum  foil  a  bluish  green  manganate.  Dissolves  with 
effervescence  in  warm  hydrochloric  acid.  On  exposure  to  the  air  changes  to  brown,  and  some 
bright  rose-red  varieties  become  paler. 


CALCITE  QROUP—SMITHaONITE,  279 

Obs. — Occurs  commonly  iu  veins  along  with  ores  of  silver,  lead,  and  copper,  and  with 
other  ores  of  manganese. 

Found  at  8ch^mnitz  and  Eapnik  in  Hungary;  Nagy6^  in  Transylvania;  near  Elbingerode 
in  the  Harz;  at  Freiberg  in  Saxony;  at  Diez  near  Oberneisen  in  Nassau;  at  Daaden,  Khein- 
pruvinz;  at  Moet-Fontame  in  the  Ardennes,  Belgium;  at  Glendree  in  the  County  of  Clare, 
Ireland,  where  it  forms  a  layer  2  inches  thick  below  a  bog,  and  has  a  yellowish  gray  color; 
botryoidal  at  Ilartshill  in  Warwickshire. 

It  has  been  observed  in  a  pulverulent  form,  coating  triplite,  at  Washington.  Conn.,  on 
the  land  of  Joel  Camp;  at  Branchville  with  man^anesian  phosphates  in  a  vein  of  albitic 
granite;  in  New  Jersey,  with,  franklin ite  at  Mine  Hill,  Franklin  Furnace.  In  Colorado,  at 
the  John  Reed  mine,  Alicante,  Lake  Co.,  in  beautiful  clear  rhombohedrons  (r)  up  to  \  inch 
scitMs;  also  at  the  Oulay  mine,  near  Lake  City,  in  flat  rhombohedrons  (e).  In  Montana,  at 
Butte  City,  in  rhombohedrons.  Abundant  at  tlie  silver  mines  of  Austin,  Nevada.  At 
Flacentia  Bay,  Newfoundland,  in  slates,  fawn-colored  and  brown. 

Named  rhodoehnmU  from  poSov,  a  ro&e,  and  X9^<^^^*  color;  and  dialogite,  from  SiaXoyij 
douht.    The  latter  name  is  attributed  to  Jasche  by  Oermar  (1.  c). 

AIL — Quartz  pseudomorphs  occur  near  Klein- Voigtsberg. 

R«£— *  Horhausen,  nearly  pure  MnCOa,  with  1-14  FeO;  another  variety  gave  72"  44',  Zs.  Kr., 
6, 250.1880.  The  Lake  Co.,  Colorado,  variety  iu  transparent  rose-red  rhombohedrons  with  fault- 
less surface  gave  rr'  =  78*  4'  80",  £.  8.  D.;  Mackintosh  found  in  it  8  62  p.  c.  FeO,  G.  =  8*69. 
cf.  Kunz,  Am.  J.  Sc.,  34,  477,  1887.  •  See  Mir.,  Min.,  588,  1852.  »  Peters,  Kapnik,  Jb.  Min., 
458, 1861,  no  angles.  «  Sandb.,  Oberneisen,  Fogg.,  88,  491,  185a  *  Weiss,  Daaden,  Zs.  G. 
Ck».,  31,  801,  1879,  also  Sanson!,  1.  c. 

« 

276.  SMITHSONITB.  Calamine  pt.  Galmei  pt.  Zincum  acido  aero  mineralisatum 
BtTffm.,  Sciagr.,  144.  1782,  Opusc.,  2,  209,  1780  (from  his  own  anal.).  Zinkspath,  Eohlen- 
galmei,  Qerm.  Carbonate  of  Zinc.  Smithsonite  B0ud.,  Tr.,  2,  854,  1832.  Zinkspath,  Eapnit 
(or  Capnit),  Breith.,  Handb.,  241,  286, 1841.     Dry-bone  Miners,    Smitsonite  Ital, 

Shomboliedral.    Axis  d  =  0-80633;  0001  A  lOil  =  42°  57'  20"  WoUaston'. 

Fomui*:  a  (1120.  i-2)  Jr(4041,  4)  /(0221,  -  2)  a  (055l,  -  5) 

e  (0001,  0)  r  (1011,  JB)  e    (0112.  -  i)  x  (0772,  -  })  9  (2181. 1») 

eM  ^  74"  58'  «       =  77*  52i  ff'    =    99**  27'  ae    =  68'  84' 

c«    =  24"  58'  rr'     =  •72**  20'  xx'  =  HI'  46'  w'    =  74"  41' 

tf    =  61'  46'  MM'  =  113'  Slf  M'    =  115"  42^  W   =  85"  19' 

ex   =  72"  56i'  m'      =  42"  58*  or    ^    58**  50^  w?^»  =  49"    IV 

Rarely  well  crystallized;  faces  r  generally  curved  and  rough.  Also  reniform, 
botryoidal,  or  stalactitic,  and  in  crrstalline  incrustations;  also  granular,  and  some- 
times impalpable,  occasionally  ear tny  and  friable. 

Cleavable:  r  perfect.  Fracture  uneven  to  imperfectly  conchoidal.  Brittle. 
H.  =  5.  6.  =  4-30-4-45;  4-45  Levy;  4-42  Haid.  Luster  vitreous,  inclining  to 
pearly.  Streak  white.  Color  white,  often  grayish,  greenish,  brownish  white, 
sometimes  green,  blue  and  brown.     Subtransparent  to  translucent.     Optically  — . 

Comp* — Zinc  carbonate,  ZnCO,  =  Carbon  dioxide  35-2,  zinc  protoxide  64*8 
=  100.  Iron  and  manganese  carbonates  are  often  present,  also  calcium  and 
magnesium  carbonates  in  traces;  rarely  cadmium. 

Indium  hiw  also  been  detected  (Tennessee),  by  Tanner,  Ch.  News.,  30, 141, 1874.    For 
analyses  see  5th  £d.,  pp.  692,  69a 

A  bright  yellow  variety  from  Marion  Co.,  Arkansas,  gave  H.  N.  Stokes  (priv.  contr.): 

00,34-68    Zn0  64'12    CdO  0-68    FeO  0  14    CaO  0  88    Cu  ^     CdS0  25    SiO,  0  06  =  100*26. 


r. — 1.  Ordinary,  (a)  OrystaUiMd;  (5)  botryoidal  and  sUUaeiitic,  common,  c1o5;ely  resem- 
bling similar  forms  of  the  silicate,  calamine;  (e)  granular  to  compact  masswe;  {d)  earHiy,  impure, 
in  nodular  and  cavernous  masses,  varying  from  grayish  white  to  dark  gray,  brown,  brownish 
red.  brownish  black,  and  often  with  dnisy  surfaces  in  the  cavities;  '*  diy-bone'*  of  American 
miners,  which  also  includes  some  calamine. 

2.  Ferr^eroua.  Monheimite,  Zinkeisenspath,  Kisenzinkspath,  Oerm.  Contains  over  20  p.  a 
of  iron  carbonate;  Capnite  Breith.,  having  rr'  =  72**  58 ,  G.  =  4*17  Breith. 

8.  Manganiferous.     Contains  over  5  p.  c.  of  manganese  carbonate;  G.  =  8'95-4'2. 

4  CupriferouB.  Herrerite  of  Del  Rio.  Apple-green,  with  rhombohedral  cleavage;  it  was 
riiown  by  Genth  to  belong  here.  Proc.  Ac.  Philad.,  7,  232. 

Pyr.,  ©tc.— In  the  closed  tube  loses  carbon  dioxide,  and.  If  pure,  is  yellow  while  hot  and 
white  on  ocx)linfi:.    B.B.  infusible,  moistened  with  cobalt  solution  and  heated  in  O.F.  gives  a 
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green  color  on  cooliog.  With  soda  on  cbarcoal  gives  zinc  vapors,  and  coats  the  coal  with  Um 
oxide,  which  is  yelluw  while  hot  aud  white  on  cooling;  this  coating,  moistened  with  cobalt 
solution »  gives  a  green  color  after  healing  in  O.F.  Cadniiferous  varieties,  when  treated  with 
soda,  give  at  tirsi  a  deep  yellow  or  brown  coating  before  the  zinc  coating  appears.  With  the 
fluxes  some  varieties  react  for  iron,  copper,  and  manganese.  Soluble  in  hydrochloric  acid  wi^ 
effervescence. 

Obs. — Found  both  in  veins  and  beds,  especially  in  company  with  galena  and  sphalerite; 
also  with  copper  aud  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally  asao 
elated  with  calamine,  and  sometimes  with  limonite.  It  is  often  produced  by  the  action  upos 
zinc  sulphide  of  carbonated  waters. 

Found  at  Nerchinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green;  at  Dognaczka  in  Hungary;  Bleiberg  and  liaibel  in 
Carinthia;  Wiesloch  in  Baden,  in  Triassic  limestone;  Moresnet  in  Belgium;  Altenberg,  near 
Aix  la  Chapelle  (Aachen),  in  concentric  botryoidal  groups.  In  the  province  of  Santander,  Spain, 
between  the  Bay  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Pueute  Yiesgo,  the 
mountains  beiuff  only  four  leagues  from  the  coast:  the  smithsonite  here  occurs  in  Mountaia 
limestone;  in  other  places  it  is  found  in  dolomite,  probably  Hiluschelkalk:  it  is  in  vertical  lodes, 
found  frequently  in  scalenohedn>ns  as  a  pseudomorph  after  calcite.  At  Ciguenza,  5  miles  £.  of 
Santander,  the  lode  varies  in  width  from  1  to  2  meters  to  1  inch;  the  mineral  is  drusy,  cavern- 
ous; sphalerite  is  abundant,  aud  changes  into  pure  white  smithsonite;  the  latter  also  occun 
like  chalcedony,  in  reuiform  and  botryoidal  masses;  it  sometimes  contains  ealena  and  ccrusslte. 
In  England,  at  Roughten  Qill,  Alston  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elsewhere; 
in  Scotland,  at  Lieadhllls;  in  Ireland,  at  Donegal.    At  Laurion,  Greece,  in  great  variety. 

In  the  U.  States,  in  Oonn.,  at  Brookfield  m  very  small  quantities.  In  JV.  Jersey,  at  Mine 
Hill,  near  the  fVanklin  Furnace,  only  pulverulent  from  decomposition  of  zincite.  In  Penn.,  at 
Lancaster  abundant,  and  often  in  fine  druses  of  crystals,  also  sometimes  pseudomorphous  after 
dolomite;  at  the  Perkiomen  lead  mine;  at  the  Ueberroth  mine,  near  Bethlehem,  in  acaleoo- 
hedrons,  also  an  earthy  variety  abundant  as  an  ore.  In  Wiseonnn,  at  Mineral  Point,  Shulls- 
burg,  etc.,  constituting  pseudomorphs  after  sphalerite  and  calcite.  In  Minnetoia,  at  Ewing's 
diffgings.  N.W.  o*  Dubuque,  etc.  In  south-western  Mmauri  associated  with  sphalerite  and 
calamine  in  St.  Francois,  Jefferson,  Newton,  Jasper  counties;  also  with  the  lead  ores  in  the 
central  part  of  the  state.  In  Arkanects,  at  Calamine,  Lawrence  Co. ;  in  Marion  Co.,  sometimes 
colored  bright  orange-yellow  by  greenockite  (CdS)  and  then  locally  known  as  "turkey- fat  ore." 

Named  after  James  Smithson  (1754-1829),  who  founded  the  Smithsonian  Institution  in 
Washington.    The  name  calamine  is  frequently  used  in  England,  cf .  calamine,  p.  549. 

Alt. — Smithsonite  changes  through  the  action  of  alkaline  silicates  to  the  silicate  calamine, 
or  becomes  incrusted  with  silica  and  forms  quartz  pseudomorphs.  It  is  also  sometimes  replaced 
by  limonite  or  gfithite.    The  concretionary  variety  from  Spain  has  a  nucleus  of  calamine. 

Rei:— 1  Cf.  Breith.,  72'  21f,  Handb.,  1,  241,  1841;  hivy  also  gives  72'^  20',  Ann.  Mines,  4. 
607,  1843.    *  See  lAvy  and  Breith.;  also  Dz.,  Min.,  2.  150,  1874. 

Orthorhombic  Zinc  Carbonate(?)  OriJ/Uhs  d  Drejiftu,  Cb.  News.  64,  67.  Aug.  6,  1886. 
From  southwestern  Siberia,  associated  with  galena  and  barlte  in  limestone.  Described  hh  oc- 
curring in  right  rhombic  prisms,  often  showing  twinning.  H.  =  5-6.  G.  =  4*629.  Analysis 
of  crystals: 

CO.  85-21    ZnO  50*06    FeO  2*77    CdO  0  92    KnO  012    SiO,  6  62    H.O  6*88  s  100 

It  is  called  by  the  author  isodimorphous  with  calcite  and  aragonite*  but  needs  oonflnnation. 
(Pseudomorphous  ?) 

276.  8PH2IROOOBALTITB.     Wetibaeh,  Jb.  Berg.-HQtt.,  1877.    Eobaltspath  O&rm. 
Bhombohedral.    In  small  spherical  masses^  with  crystalline  surfaoe  and  con- 
centric and  radiated  structure. 

H.  =  4.     G.  =  4*02-4'13.     Luster  yitreous.    Color  rose-red,  altering  super- 
ficially to  velvet-black.     Streak  peachblossom-red. 

Comp. — Cobalt  protocarbonate,  CoCO,  =  Carbon  dioxide  87*1,  cobalt  protox- 
ide 62-9  =  100. 

AnaL— Winkler,  1.  c. 

CO,  84-65       CoO  58  86       CaO  1*80       Fc,0.  8*41       H.O  1*22  =  99  M 

P3rr.,  etc.— B.B.  in  closed  tube  becomes  black.  Attacked  slowly  by  cold  acid;  rapidly  with 
effervescence  wheo  warmed.     Reacts  for  cobalt  with  the  tiuxes. 

Obs.— Occurs  sparingly  with  roselite  at  Schueeberg,  Saxony. 

Artif.— An  artiticial  rhombohedral  cobalt  carbonate  is  mentioned  by  Seuarmont.  Ann.  Ch 
Phy»..  30.  137.  1850. 
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2.  Aragonlte  Group.    BCO,.     Orthorhombia 

277.  ABAOONXTXI.  6path  calcaire  crist.  en  prismes  hexagones  dout  lea  deux  bouts  Bont 
strips  du  centre  &  la  circonference,  id.  dont  les  deux  bouts  soul  liases  (fr.  Spain).  DamHa,  Gat. 
Cab.,  a,  50,  52,  1767.  Arragoniscber  Apatit  Wem,,  Bergm.  J.,  1.  95. 1788;  Klapr,,  ib  ,  1.  299. 
Gieirs  Ann..  1,  887,  1788  (making  it  carbonate  of  lime).  Arragoniscber  Kalkspath  Wem,, 
Bergm.  J.,  2,  74,  1790  (after  Klapr.  anal.).  Arragon  Spar  (var.  of  Calc  Spar)  Kirwan,  Miu.,  1, 
87.  1794.  Arraeonit  Wem„  Estner's  Min.,  2,  1U89,  1796.  Excentriscber  Kalkstein  Karsten, 
Tabell.,  34,  74,  1800.  Arragonite  (first  made  distinct  from  Calc  Spar  tbrougb  cryst.)  Haiiy,  Tr., 
a,  1801,  and  Brocb.  Min.,  1.  576,  1800.  Iglit  (fr.  Iglo.  Transylvania)  Ernnark,  Bergm.  J.,  3, 99, 
1798;  Igloit.  Nadelstein  Z0ns.  Erbsenstein  pt.,  Faserkalk  pt.,  Scballenkalkpt ,  bpnidelstein. 
Germ,  Cbimborazite  B,  D.  Clarke,  Ann.  Pbil,  2,  57,  147,  1821.  Taruovizit  Breith.,  Handb., 
252, 1841:  TVirnovicit  Haid,,  Handb.,  1845.  Mossottite  Liica,  N.  Cimento,  7,  458,  1858.  Oserskit 
Breith.,  B.  H.  Ztg„  17,  54,  1858. 

Stalactites  Flos  Ferri.  Marmoreus ramulosus.  Linn.,  Syst.,  188. 1768.  Stalagmites  coralloidea 
WaU,,  2,  :)88.  1778.  Coralloidal  Aragonite.  Cbaux  carbonate  coralloides  IT.,  Tr.,  2,  1801. 
EisenblQtbe  pt.  Wern. 

Orthorhombic.    Axes  d:h:d  =  0*622444  :  1 :  0-720560  KoksharoT*. 

100  A  110  =  31°  54',  001  A  101  =  49°  10'  42",  001  A  Oil  =  35°  46'  30". 


Forms*: 

a  (100,  tl) 
b  (010.  t-i) 
t  (001,  0) 

vi(110,  7) 

d  (102,  ft) 
y  (804,  f -i) 
tt  (101,  1-t) 
f  (201.  2r%) 

a  (018,  f  I) 
«  (012,  H) 


*  (Oil. 

K  (048, 
(032. 
(021. 
(081, 
(051, 
(061, 

P  (018 

;r(07i. 

y  (081, 
A  (091, 
j  (012 


I 
ft 

e 
9 


14) 
fi) 

2-0 
S-J) 
5-i) 
6-1) 
2,V-i) 

7-0 

8-i) 
9-i) 

1,1W) 


€  (0-13-1,  18-1) 
^  (014-1.  144) 
M  (0161,  16-1) 
p  (0-20*1,  20-S) 
tf  (0'241,  24-i) 

o  (112,  4) 
P  (111.  1) 
C  (441.4) 
t  (661.6) 
09  (13-18'2.  V) 
*  (771,  7) 
r  (881,  8) 


a  (991.  9) 
©    (lOlOl.  10) 
6  (1414-1,  14) 
y  (20-20- 1,  20)» 
sr  (24'24'1.  24) 

y  (216,  1-5) 
0  (425,  i-§) 

10  (25-27  24.  l-g) 
t   (26  27-2.  V-fl) 
^  (561,  64)4 
•  (9-12-2.  6-i) 


A  (1217-6.  V-H) 
€  (126,1-8) 
H  (125,  1-2) 
r  (124,  i-S) 
r  (128,  |.S) 
n  (122.  l'&) 
t  (248.1-5) 
9  (121,2-5) 
2  (862.  8-5) 
B  (182,  f  S) 

r  (158,  H) 

A  (151,  5-5) 
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F^g  1.  Kamsdorf,  Scbmidt-Bcbrauf.      2,  8.  HOttenberg,  Zeph.      4,  Molina.  Scbrai! 

renirnind.  Id.     6.  Horscbenz,  Id.     7.  Oberstein.  Lasp. 
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uu  = 

^.  = 

aar  = 
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=  •63'  48' 
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60" 

81° 
98'' 

IBS'* 

27° 
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7f 
66' 
21' 

ir 
r 

88' 
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94°  27' 
71°  88' 


fW'     = 

180° 

«'  = 

148° 

W\  = 

158° 

yy'  = 

160° 

JJ       = 

166° 

Mf*'   = 

170° 

PP'  = 

172' 

•54°  18*' 
110°  29' 
21' 
684' 
67^ 
19' 
48' 
6' 
4' 


CO    = 
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cB  = 
c5  = 
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84°  17' 
68°  46' 


79° 

84° 
85° 
87° 
42° 


87' 
46' 

48' 

0' 

45' 


=  61°  86' 


00'       = 

nn     = 


00        = 

1>P     = 

nn'"  = 
M'"    = 


67* 

H' 

86° 

24f 

60° 

19 

66° 

51' 

84° 

38' 

60° 

27' 

63° 

54' 

86° 

85 

Twins':  tw.  pi.  m,  commonly  contact-twine,  also  penetration-twins,  and  as  thin 

twinning  lamellae  producing  fine  striations;  twinning 
commonly  repeatea,  thus  producing  pseud ohexagonaf 
forms,  often  of  complex  structure  as  revealed  by  etching 
or  optical  examination  (cf.  f.  8-12);  a  six-fold  feather-like 
striation  on  c  (resembling  the  markings  on  f.  6,  p.  284) 
common  with  twins  from  Sicily.  Crystals  of  ten  acicular, 
and  characterized  by  the  presence  of  acute  domes  or  pyra- 
mids. Also  globular,  reniform,  and  coralloidal  shapes; 
sometimes  columnar,  composed  of  straight  or  divergent 
fibers;  also  stalactitic;  incrusting. 

Cleavage :  b  distinct;  also  ;//;  k  (Oil)  imperfect. 
Fracture  subconchoidal.  Brittle.  H.  =  3*5-4.  G.  = 
2-93-2'95;  2*99  tamowitzite.  Luster  vitreous,  inclining 
to  resinous  on  surfaces  of  fracture.  Color  white;  also 
grajr,  yellow,  green,  and  violet;  streak  uncolored.  Tjansparent  to  translucent. 
Optically  — .  Ax.  pi.  ||  a.  Bx  J_  c.  Dispersion  p  <  •;  small.  Refractive  indices 
(Endberg*)  and  axial  angles  (EirchhofT)  for  the  Frauuhofer  lines: 

2V 

18°  6' 
18°  7' 
18°  11' 
18°  17' 
18°  22' 
18°  82' 
18' 42' 

Comp. — Calcium  carbonate,  CaCO,  =  Carbon  dioxide  440,  lime  56'0  a^  ^^. 
Some  varieties  contain  a  little  strontium,  others  lead,  and  rarely  zinc. 

Var.— 1.  Ordinary,  (a)  Crystallized  in  simple  or  compouDd  crystals,  the  latter  much  the 
most  common;  often  in  mdiating  groups  of  acicular  crystals  G.  =  2*927  Biot;  2*931  Haid.; 
2*982  Kamsdorf.Scbmid:  2-94&-2'947  small  crysUls,  Beud.  (6)  Columnar;  also  fine  fibrous  with 
silky  luster,     {c)  Massive. 

2.  Scaly  miimve.  Snow -white  {Sekaumkalk);  G.  =2*984;  from  Wiederstadt.apseudomorph 
after  gypsum. 

8.  alalaetitic  or  %talagmiiic.  Either  compact  or  fibrous  in  structure,  as  withcalcite;  Sprudel' 
ttsin  is  stalactitic  from  Carlsbad. 

4.  Coralloidal.  In  groupings  of  delicate  interlacing  and  coalescing  stems,  of  a  snow^Mrhite 
color,  and  looking  a  little  like  coral;  often  called  i7M-.^m  (Eisenbltltbe  Oerm.), 

5.  TamowiigUe.  A  kind  containing  lead  carbonate,  from  Tarnowitz  in  Silesia;  with  G.  =8*99. 
BOttger  found  8*89  p.  c.  PbCO,.  Poffg.,  47.  497,  1839,  and  Herde  8*66,  Zs.  Kr.  9.  199,  18»4. 
Traube  found  in  an  aragonite  from  Tarnowitz  0*80.  0*46  p.  c.  PbCO,  and  1*88,  1*06  ZnCO.:  the 
true  tamowitzite,  however,  gave  him  6*64  PbCOs  and  only  a  trace  of  zinc,  Zs.  Kr.,  16,  410, 
1889. 
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A  variety  from  Wylbe  Co..  Va..  gave  DuDninglon,  7*29  PbCO,,  Proc.  Am.  Ch  Soc.  2,  14, 
1878.  Collie  found  in  a  *•  plumbo-uragonite"  from  Leadhills,  0-8-1  «  p.  c.  PbCO,,  G.  =  2-0, 
J.  Cb.  Soc.,  66,  95.  1889. 

MouoUite  is  a  light  green,  columnar,  radiated  variety,  from  the  Lias  of  Gerfnlco.  in  Tuscany, 
containing  nearly  7  p.  c.  of  strontium  carbonate  and  a  trace  of  copper;  G.  =  2*884.  OsertkiU  is 
columnar  aragonite  from  Nerchinsk,  Siberia;  G.  =  2*854-2*855. 

Pyr.,  etc. — B.B.  whitens  and  falls  to  pieces,  and  sometimes,  when  containing  strontia,  im- 
parts a  more  intensely  red  color  to  the  flame  than  lime;  otherwise  reacts  like  calcite. 

Obs. — The  most  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore 
(where  it  occurs  in  coralloidal  forms,  and  is  denominated  ^«*/i;rrt.  **w)wer  of  iron  "),  basalt,  and 
trap  rock;  occasionally  it  occurs  in  lavas.  It  is  often  associated  with  copper  and  iron  pyrites, 
galena,  and  malachite.  It  is  forming  at  an  old  mine  in  Monte  Yasa,  Italy,  at  a  temoerature 
below  the  boiling  point  of  water;  also  at  a  temperature  of  SO"*  C.  in  the  Eureka  mine,  Nevada, 
the  formation  going  on  rapidly,  a  rate  of  ^  inch  in  three  weeks  being  noted  (J.  S  Curtis,  U.  8. 
6.  Surv..  Mon.,  7,  57.  18^).  It  constitutes  the  pearly  layer  of  shells.  Minute  pointed  crystals 
occur  in  drusy  cavities  in  the  sinter  of  the  thermal  springs  of  Baden. 

First  discovered  in  Aragon,  Spain,  at  Molina  and  Valencia,  near  Migranilla,  in  six-sided 
prisms,  with  gypsum,  embedded  in  a  ferruginous  clay.  Since  found  at  Buin  in  Bohemia,  in  a 
vein  traversing  basalt  in  fine  prisms;  at  Saslmch,  Kaiserstuhl,  Baden;  at  Baumgarten  and  Tarno- 
witz  in  Silesia;  at  Leogang  in  Salzburg.  Austria;  in  Waltsch.  Bohemia;  Herrengrund,  Hungary; 
Dognaczka;  with  sulphur  in  Sicily  in  tine  prisms.  The  flosferri  variety  is  found  in  grf^at  perfection 
in  the  Styrian  mines,  coatinff  cavities  and  even  caves  of  considerable  extent,  and  associated  with 
siderite.  At  Dufton,  a  silky,  fibrous  variety,  called  scUin  spar,  occurs  traversing  shale  in 
thin  veins,  generally  associated  with  pyrite.  In  Buckinghamshire,  Devonshire,  etc.,  it  occurs 
in  stalactitic  forms  \n  caverns,  and  of  snowy  whiteness  at  Leadhills  in  Lanarkshire.  At  Alston 
Moor,  tine  tapering  crystals.  A  banded  and  fibrous  form  ("alabaster")  of  a  delicate  blue  at 
Catemo,  Chili. 

Aragonite  in  fibrous  crusts  and  other  forms  occurs  in  serpentine  at  Hoboken.  K.  J.  (it  has 
been  called  magnesite).  Coralloidal  aragonite  occurs  sparingly  at  Lockport,  N.  T.,  coating 
gypsum  in  geodes;  at  Edenville,  N.  T.,  lining  cavities  of  arsenopyrite  and  pharmacosiderile:  at 
the  Parish  ore  bed,  Rossie,  N.  T.;  at  Haddam,  Conn.,  in  thin  seams  between  layers  of  gneiss; 
at  New  Garden,  in  Chester  Co.,  Penn.;  at  Wood's  Mine,  Lancaster  Co.,  Penn.;  at  Warsaw,  111., 
lining  geodes:  Mine-la-Motte,  Mo.,  in  crystals;  on  the  north  boundary  of  the  Creek  nation.  16 
m.  from  the  crossing  of  the  Arkansas,  in  hexagonal  crystals  nearly  i  in.  through.  Floaferri  in 
the  Organ  Mts..  New  Mexico. 

Alt. — Aragonite  may  undergo  similar  changes  with  calcite.  Pseudomorphs  of  copper  after 
aragonite  occur  at  Corocoro,  Bolivia  (see  p.  22). 

A  change  by  paramorphism  to  calcite  is  not  uncommon;  the  reverse  change,  yielding 
pseudomorphs  of  aragcmite  after  calcite,  is  rare  (cf.  Bauer,  Jb.  Min.,  1,  12,  1890).  The  change 
into  calcite  can  be  caused  by  elevation  of  temperature,  as  shown  by  the  loss  in  st)ecitic  gravity 
(Rose),  and  in  the  change  to  uniaxial  character  (Klein);  cf.  also  Mgg.  Jb.,  1.  62,  1886. 

Ref.— 1  Bilin,  Min.  Russl.,  6,  261.  1875.  The  prismatic  angle  mm'"  increases  with  rise  of 
temperature,  2'  46"  for  100**  and  kk'  diminishes  5'  29",  Mitsch..  Pogg.,  10.  144,  1827.  Becken- 
kamp  makes  the  crystals  hemimorphic  both  in  the  direction  of  the  6  and  h  axes,  and  hence  ap- 
parent simple  crystals  would  become  twins  with  6  or  6  as  twinning  planes,  Zs.  Er.,  14,  875, 
1888 

'  See  Mir.,  Min.,  567, 1852;  Schrauf,  Atlas  xxi-xxiii.  1872,  also  Ber.  Ak.  Wien,  62  (2).  784, 
1870,  66  (I),  250,  1872;  Dx.,  Min..  2,  86,  1874;  Zeph.,  Ber.  Ak.  Wien,  71  (1).  258,  1875,  new 
planes,  list,  authorities,  etc.,  he  adds  several  vicinal  prismatic  planes;  Gdt.,  Index,  1,  289,  1886. 
On  the  tapering  forms  with  high  indices,  see  Websky,  tarnowitzite,  Zs.  G.  Ges.,  9,  787,  1857; 
Schmid.  Pogg.,  126,  147, 1865;  Zeph.,  Langer,  Zs.  Kr.,  9,  196,  1885.  *  Langer,  1.  c.  «  Traube, 
Tamowitz,  1.  c. 

»  Cf.  Schrauf,  1.  c,  also  Sen..  Ann.  Ch.  Phys.,  41,  60, 1854;  Leydolt,  Ber.  Ak.  Wien,  19.  10, 
1856.  •Rudberg,  Pogg.,  17,  7,  1829;  cf.  also  Wilde,  ib.,  80,  225,  1850:  Heusser.  ib.,  89,  682. 
1858;  Mttttrich.  lb.,  121,  896.  1864;  Lang,  Ber.  Ak.  Wien,  83  (2),  671,  1881.  '  Kirchhofl,  ib., 
108.  667,  1859;  also  Dx..  N.  K.,  34,  1867,  Min.,  2.  90,  1874.  On  pyro-eUctrieity  cf.  Hankel, 
Abh.  SAcha.  Ges.,  10,  1874;  Beckenkamp,  Zs.  Er.,  14,  875,  18^8.  On  etching,  Becken- 
kamp,  l.c. 

278.  BROMUTB.  Barytocalcite  J,  F.  W.  Johmion,  Phil.  Mag..  6.  1, 1885, 10,  878. 1887. 
Bicalcareo-carbonate  of  Barytes  (from  a  wrong  anal.)  T^iomson,  liec.  Gen.  8c.,  1,  878,  1835. 
Bronilite  Tfiomton,  Phil.  Mag.,  11,  45,  48,  1^37.    Alstonite  Breith.,  Handb.,  2,  255,  1841. 

Orthorhombic;  form  near  witherite.  The  crystals  are  dihexahedral  pyramids 
formed  by  complex  twinning';  the  faces  are  horizontally  striated,  and  also  divided 
vertically  by  a  medial  twinning  line  (f.  1,  2).  Pyramidal  angles  57''  30'  adjacent, 
ZS""  basal,  Dx. 

Gleayage:  tn  imperfect.  Fracture  uneven.  H.  =  4-4"5.  O.  =  3*718,  Th.; 
3*706,  J.    Luster  vitreous.    Colorless,  snow-white,  grayish,  pale  cream-color,  pink. 


O AMBON ATBa. 


Trsnducent     OpticaU;  — .    Ai.  pL  |  a.    Bx  X  c.    Dispersion  nearly  zero.     Axial 
angles' : 


Comp. — An  isomorplious  com- 
ponnd  of  the  carbonates  of  barium 
and  calcium,  (Ba,Ca)CO, ;  ratio 
of  Ba  :  Ca  =  1  :  1  (anal.  1,  2), 
also  3  :  4  (aniil.  3),  1  ;  2  (anal-  4). 
BaCO,.CaCO,  ~  Barium  carbonate 
e6'3,  calcium  carbonate  3('7,  or 
Carbon  dio:tide  29'6,  barvta  515, 
lime  18-9  =  100.  Strontium 
carbonate  ia  given  in  some  analy- 


1.  Alston  Uoor 


CO,  BbO  CbO 

!  29-65  60-97  lB-83  insol.Oa"!  5±  lOO'TO 

39-52  51'4«  19-89  MuO  0-20  =  101  OS 

(81-71  4409  38-40  HuO  0-29  =  10009 

83-31  87-41  2906  MuO  0  80  =    98-98 


PjTt  etc.— Same  as  for  barytocalcite,  p.  289. 

Oba.— FouDil  Bt  tbe  lead  mine  of  Fsllnwtleld.  nenc  Hexham  la  North um be rtand,  with 
wUlierite.  and  at  Bniniley  Hill  neiir  Alston  In  CumtKrlRnd,  in  veloa  with  galeJiH,  nlience  tlie 
name  Bromliie,  given  by  Tbotngnn.  Most  EnglUh  mlDeralogical  auLbors  have  set  aside  Thom- 
son's nsnie,  although  tbe  earliest  and  of  Britisli  origin,  for  Breitliaupt's.  There  appears  to  be 
no  Eufllcient  reason  for  this. 

R«£.— '  Mln.,  3.  79,  1874. 


Hauchosier  8oc..  3.  699.  179U.    iiaroUte  Kirwan,  Min.,  1,  184,  1791.    EobU 
Oerm.     Barytt  carboaatee  JV. 

Orthorhombic.     Axes  d:h  -.6  =  0-6033  :  1  :  0-7302  Des  Cloizcaux. 

lOU  A  110  =  31°  6',  001  A  101  =  50°  26^',  001  A  Oil  =  SC"  Si'. 


i-i)  m  {110,  /) 

bm  =  'Se*  64' 

mm'"  =    frJ"  12' 

gg  =    67°  51' 


Crystals  alwiiys  repented  twine, 
iritli  tw.  pi.  Ill,  closely  simulat- 
ing hexagonal  pyramids,  (f.  1-5); 
structure  often  liighly  complex 
(f,  6).  Faces  iisuullj  rough 
and  horizontiiUy  stri-ited. 
in  globular,  tuberosi.',  and  bot- 
ryoidal  forms;  Mtrutrturo  colum- 
nar or  granular;  atiiorpliouB. 

Clfiiivago:  h  distinct;  m,  x  im- 

Ejrfect.  Fracture       uneven, 

ritllo.  H.  =  3-3-T5.  G.  = 
4'3«-4'35:  4-277  Dmr.  Luster 
vitreous,  inclining  to  resinous  on 
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rorfaces  of  fracture.      Color  white,  often  yellowish,  or  grayish.     Streak  white. 
Sabtransparent  to  translucent.     Optically  — .     Ax.  pi.  \b,    Bx  JL  c, 

2Er  =  26^  30'  at  17°  C,     =  26°  24'  at  121°  C,  Dx. 

Comp. — ^Barium  carbonate,  BaCO,  =  Carbon  dioxide  22*3,  baryta  77*7  =  100. 

TbomsoD's  Sulphato-earbonate  of  Baryta  is  witberite  incrusted  by  barite.  as  sbown  by 
Heddle.  ^ 

Pyr.,  etc.— B.B.  fuses  at  2  to  a  bead,  coloring  the  flame  yellowish  n-een;  after  fusion  reacts 
alksHue  B  B  on  charcoal  with  soda  fuses  easily,  and  is  absorbed  by  the  coal.  Soluble  in 
diluti*  hydrochloric  acid;  this  solution,  even  when  very  much  diluted,  gives  with  sulphuric  acid 
a  white  precipitate  which  is  insoluble  in  acids. 

Obs.— Occurs  at  Alston  Moor  in  Cumberland,  associated  with  galena,  in  veins  traversing  the 
coal  formation :  at  Fallowtield  near  Hexham  in  Northumberland,  in  large  quantities,  also  in 
spkudid  crystals,  sometimes  transparent,  and  occasionally  6  in.  long;  at  Auglezarke  in  Lan- 
cashire, a  fibrous  variety;  at  Arkendale  in  Yorkshire;  near  St.  Asaph  in  Flintshire;  Tarnowitz 
ill  Silesia;  Szlana,  Hungary;  Leogang  in  Salzburg;  Peggau  in  Stvria;  Zmeov  in  the  Altai; 
some  places  in  Sicily:  the  mine  of  Arqueros,  near  Coquimbo.  Chili;  L.  Etang  Island.  Near 
Lexington,  Kentucky,  with  barite.  In  a  silver-bearing  vein  near  Rabbit  Mt.,  Thunder  Bay, 
L.  Superior. 

Alt.— Witherito  is  altered  to  barite  through  the  action  of  calcium  sulphate  in  golution  at  the 
ordiuarj^  temperature,  or  by  the  action  of  other  sulphates  in  solution,  or  of  water  containing 
Bulpbiiric  acid. 

Artif.— Formed  from  fusion  of  alkaline  chlorid.^aby  Bourgeois,  Bull.  Soc.  Min.,  6,  111,  1882. 


280.  STRONnAMim.  Stronlianit  SuUer,  Lichtenberg's  Mag.,  7,  8, 68,  Berem.  J.,  1.  6, 
483,  1791.  Stroutian  Wem,  Strontianit  Kohlensaure  Strontianerde,  Klapr.,  Crelrs  Ann.,  2, 
189, 17W3;  1.  99,  1794:  Beitr.,  1,  268.  Mineral  from  Strontian,  Strontian  Spar  {not  Strontites  =. 
Stroniia),  Hope,  Edinb.  Trans.,  4,  8,  1798  (read  Nov.,  1793).     Strontiane  carbonatee  Fr. 

Emmonite,  CalcHreocarbonate  of  Strontian  7%om8on,  Rec.  Gen.  Sc,  3.  416,  1886. 
Calciostrontianit  Cathrein,  Zs.  Kr..  14,  866,  1«88.  Barystrontianite.  Stromnite,  8,  Traill,  Ed. 
Phil  J.,  1,  380.  1819. 

Orthorhombic.    Axes  d  :i  :i  =  0*60901  :  1  :  0-72388  Naumann*. 
100  A  110  =  31^  20i',  001  A  101  =  49**  65 J',  001  A  Oil  =  35°  54'. 
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Fig.  1,  Hamm,  Westphalia,  Lasp.        2,  Brixlegg.  Caleiostrontianite,  Cathrein. 

3,  Clausthal,  Hbg. 
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286  CAHB0NATB8. 

Twins:  tw.  pi.  m  very  coiiiiiioii,  usually  contact-,  rarely  penetration-twins^ 
also  repeated,  trillings,  fourlings,  and  again  polysynthetic  giving  inclosed  tw. 
larnellaB.  Crystals  often  acicnlar  or  acute  spear-shaped,  like  aragonite,  from  the 
presence  of  acute  pyramids  and  brachydomes;  forms  /*/*/  and  Q'th'l  often  present 
together  (f.  2)  giving  a  pseudobexagonai  aspect.  Also  in  columnar  globular  forms; 
fibrous  and  granular. 

Cleavag*.:  in  nearly  perfect;  b  in  traces.  Fracture  uneven.  Brittle. 
H.  =  3*5-4.  G.  =  3*680-3*714  Dmr.  Luster  vitreous;  inclining  to  resinous  on 
uneven  faces  of  fracture.  Color  pale  "asparagus-green,  apple-green;  also  white, 
gray,  yellow,  and  yellowish  brown.  Streak  white.  Transparent  to  translucent 
Optically  — .     Ax.  pi.  \b,    Bx  J.  c.     Dispersion  p  <  v  small. 

2E,  =  13°  17'  2Ebi  =  12°  24'. 

Comp. — Strontium  carbonate,  SrCO,  =  Carbon  dioxide  29*9,  strontia  70-1 
=  100.     A  little  Ciilcium  is  sometimes  present. 

Of.  analyses,  5th  £d.,  p.  699,  Macadam  obtained  for  selected  strontianite  from  Strontian: 
SrCO,  »4o0.  BaCO,  0-21.  CaCO.  482  =  99*58.  The  white  massive  form  gave,  with  56-60  SrCO, 
and  6-81  CaCO«,  etc.,  also  21*25  SrSO«.  1001  Ba80«  and  S'64  CaSOi.  Min.  Mag.,  6.  178,  1885. 

Heddle  describes  a  variety  from  Sutherland  with  8*58  CaO,  G.  =  8*447,  Min.  Mag.,  6.  175, 
1883.  Vrba  (1.  c.)  gives  (anal,  by  Kovaf)  6*87  CaCOt  and  G.  =  8*69,  for  the  strDntianite  from 
Altahlen. 

Thomson  obtained  in  his  emmonite  "from  MassachusetU ":  SrCOs  82*69,  CaCO,  12*50, 
Fe^Oa  1-00.  zeolite  8  79  =  99*98.  G.  =  2*946.  Named  for  Prof.  Emmons.  Cathrein  gives  for 
a  similar  mineral  (ealeiostroniianiU)  from  Brixlegg.  Tyrol:  SrCO.  86*89,  CaCO.  1314  =  lOOOa 
It  occurs  in  highly  modified  crystals,  f.  2,  Zs.  Kr..  14,  866,  li^. 

Traill's  stromnite  is  pronounced  a-  mixture  by  Greg  and  Lettsom.  It  is  from  near  Strom- 
ness,  on  Pomona,  one  of  the  Orkneys. 

Pyr.,  etc—B.B.  swells  up,  throws  out  minute  sprouts,  fuses  only  on  the  thin  edges,  and 
oolora  the  flame  strontia-red;  the  assay  reacts  alkaline  after  ignition.  Moistened  with 
hydrochloric  acid  and  treated  either  B.B.  or  in  the  naked  lamp  gives  an  intense  red  color.  With 
soda  on  charcoal  the  pure  mineral  fuses  to  a  clear  glass,  ana  is  entirely  absorbed  by  the«coal; 
if  lime  or  iron  be  present  they  are  separated  and  remain  on  the  surface  of  the  coal.  Soluble  in 
hydrochloric  acia;  the  dilute  solution  when  treated  with  sulphuric  acid  gives  a  white 
precipitate. 

Obs. — Occurs  at  Strontian  in  Argyllshire,  in  veins  traversing  gneiss,  along  with  galena 
and  barite.  in  acicular  diverging  and  nbrous  groups,  rarely  in  pet?ect  crystals;  in  Yorluhire, 
England;  Giant's  Causeway,  Ireland;  Clausthal  in  the  Harz;  Brftunsdorf,  near  Freiberg,  Saxony. 
Leogang  in  Salzburg;  on  the  Grosskogel.  near  Brixlegg,  Tyrol  {ealetOBtrontiaTiits);  massive  and 
in  tine  crystals  in  the  neighborhood  of  Hamm,  Westphalia;  at  the  Wilhelmine  mine  near 
Altahlen,  Mdnster,  Westphalia,  in  large  crystals  up  to  20  mm.  in  height  and  16  mm.  in  breadth. 

In  the  U.  States  it  occurs  at  Schoharie,  N.  T.,  in  granular  and  columnar  masses,  and  also 
in  crystals,  forming  nests  or  geodes,  ofttai  large,  in  the  hydraulic  limestone,  associated  with 
barite.  pyrite,  and  calcite.  At  Clinton,  Oneida  Co.  At  Muscalonge  Lake  a  massive  and  fibrous 
variety,  of  a  white  or  greenish  white  color,  is  sometimes  the  matrix  of  fluorite.  Chaumont 
Bay  and  Theresa,  in  Jefferson  Co.,  N.  Y..  Mifflin  Co.,  Penn.,  are  other  localities.  Sparingly  on 
St.  Helen's  Is.,  near  Montreal. 

Alt.— Strontianite  is  altered  to  celestite  in  the  same  way  as  witherite  to  barite. 

Artif.— Formed  by  fusion  in  alkaline  chlorides  in  elongated  prismatic  crystals,  optically 
negative,  Bourgeois  Bull.  Soc.  Min.,  6,  111,  1882. 

Ref. — '  Credited  by  Zippe  and  by  Hausmann.  Strontianite  is  hemimorphic  according  to 
Beckenkamp,  cf.  aragonite.  '  Cf.  Mir.,  Min.,  569,  1852.  *  Hbg.,  Clausthal,  Min.  Not.  9,  41, 
1870.  *La8p..  Hamm,  Westphalia.  Vh.  Ver.  Rheinl.,  23,  308,  1876.  »  Cathrein,  Brixlegg, 
caleiostranUanite,  1.  c.    •  Vrba,  Altahlen,  Zs.  Kr.,  16,  449,  1889. 

281.  OERU88ITE.  WtpvOior  Theophr.,  etc.,  Cerussa  Plin.,  etc.,  Agrie.,  but  only  the 
artificial.  Cerussa  nativa  ex  agro  Vicentino  Oesner,  Foss..  85,  1565.  Blyspath  (=  Bleispatb 
Oerm.),  Minera  Plumbi  spathacea.  Wall.,  Min.,  295,  1747.  Plomb  spathique  Fr.  Trl,  Wall. 
Min.,  1,  586,  1758.  Bly-Spat.  Spatum  Plumbi  (the  hard);  Bly-Ochra.  Cerussa  nativa  aiie 
pulverulent),  Ci'onst.,  Min.,  1758.  Plumbum  acido  aereo  mineral isatum  Bergm.,  Opunc.,  2,  426, 
1780.  Weissbleierz  Wem.;  Plombe  blanche  Fr,;  White  Lead  Ore.  Eohlensaures  Blei  Oerm, 
Carbonate  of  Lead.  Plomb  carbonate  FV*.  Ceruse  Bend.,  Tr.,  2,  868,1882.  Cerussit  HaitL, 
Handb.,  508,  1845.     Iglesiasite  (Zinc^Bleispath  Keratsn)  Huot,  Min.,  618.  1841.     Cerusite. 

Orthorhombic.     Axes  d:l\6  =  0-609968  :  1  :  0-723002  Koksharov'. 

100  A  110  =  31^  22'  55",  001  A  101  =  49°  50'  49",  001  A  Oil  =  35°  5^  V\ 
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Rgs  1.  3,  PbenlkTllle.    8,  Resbwivk.  Scbrauf.    4.  PelB0cz-Ard6.  Schmidt.    6  8,  Berezor  Kk 
6.  Central  City,  Col.,  Brovn.    T.  Scbrsuf.    B,  10,  TranBbBikal.  Kk. 
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Twins* :  tw.  pi.  m,  very  common,  contact-  and  penetration-twins,  often  repeated 
yielding  six-rayed  stellate  groups;  also  less  common  tw.  pi.  r  (130).  Simple  crystals 
often  tabular  I  b^  prismatic  ||  df;  also  pyramidal.  Bracnydome  faces  and  b  asnally 
horizontally  striated,  also  p  often  striated  ||  edge  m/p  or  i/p.  Crystals  grouped  in 
clusters,  and  aggregates.  Barely  fibrous,  often  granular  mtassiye  and  compact; 
earthy.     Sometimes  stalactitic. 

Cleavage :  m  and  t  (021)  distinct ;  b  and  x  (012)  in  traces.  Fracture  conchoidal. 
Very  brittle.  H.  =  3-3'5.  G.  =  6*46-6"574  *  Dmr.  Luster  adamantine,  inclin- 
ing to  vitreous,  resinous,  or  pearly;  sometimes  submetallic,  if  the  colors  are  dark, 
from  a  superficial  change.  Color  white,  gray,  grayish  black,  sometimes  tinged  blue 
or  green  by  some  of  the  salts  of  copper;  streak  uncolored.  Transparent  to  sub- 
translucent.  Optically  — .  Ax.  pi.  ||  ^.  Bx  JL  c.  Dispersion  p  >  v  large.  In- 
dices and  axial  angles,  Schrauf: 


a 

/? 

r 

2V 

2E 

Line  B 

1-79148 

2-05954 

2-06131     .- 

.     8*^22' 

17°  16i' 

«     D 

1-80368 

2  07628 

2-07803     .- 

.     8°  14' 

17°    8' 

«     B 

1-81641 

2-09194 

2-09344    .• 

.     7^35' 

15°  55' 

Also    2Er  =  18°  22'  at  12°  C,  20°  20'  at  71*5°  C,  22° 2'  at  955°  C,  Dx*. 

Comp. — Lead  carbonate,  PbCO,  =  Carbon  dioxide  16*5,  lead  oxide  83-5  =  100. 

Kersten  obtained  for  the  iglenasite  (Schw.  J.,  66.  865,  1882):  PbCO.  9210,  ZnCO,  702  = 
9912.     G.  =  59. 

pyr.,  etc. = In  the  closed  tube  decrepitates,  loses  carbon  dioxide,  turns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  cooling.  B.B.  on  charcoal  fuses  very 
easily,  and  in  R.F.  yields  metallic  lead.     Soluble  in  dilute  nitric  acid  with  effervescence. 

Ob«. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galena,  which,  as 
it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of  calcium  bicarbon- 
ate. It  is  found  at  Johanugeorgenstadt  in  beautiful  crystals;  at  Berezov  in  Siberia:  in  the 
Altai ;  at  Nerchinsk  and  in  line  crystals  in  the  Transbaikal  at  the  Kadainsk,  Taininsk,  and  other 
mines;  Monte  Poni,  Sardinia;  Pajsberg,  Sweden;  near  Bonn  on  the  Rhine;  Friedrichssegeu 
near  Braubach,  Nassau;  Badenweiler,  Baden;  at  Clausthal  in  the  Harz,  and  at  Andreasberg 
(Bleiglimraer):  at  Bleiberg  in  Carinthia;  at  Mies  and  Pribram  in  Bohemia:  at  Rezbanya  and 
Telekes.  Hungary;  Lauriuu,  Greece;  in  England,  in  Cornwall,  in  the  mine  of  St.  Miuvers; 
delicate  crystals  10  in.  Ions;  were  formerly  found  near  St.  Austell  and  elsewhere;  at  £.  Tamar 
mine,  Devonshire:  near  Matlock  and  Wirksworth,  Derbyshire;  in  Cardiganshire,  Wales;  at 
Leadhills  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals;  in  Wicklow,  Ireland,  mu^nifi- 
cent,  sometimes  in  heart-shaped  twins.  In  pseudomorphs  after  anglesite  and  Icadhillite,  at 
Leadhills. 

Found  in  Mass.,  sparingly  at  the  Southampton  lead  mine.  In  Penn.,  at  Phenixville,  in  fine 
crystals,  often  large:  also  at  Perkiomen.  In  2i.  York,  at  the  Rossie  lead  mine,  nire.  In 
Frederick  Co.,  Maryland^  with  anglesite  at  a  lead  mine,  2i  miles  S.  W.  of  Union  Bridge. 
In  Virginia,  good  crystals  at  Austin's  mines,  Wythe  Co.  In  N.  Carolina,  in  King's  mine, 
Davidson  Co.  At  Valle's  diggings,  Mo.,  but  seldom  crystallized  ;  in  good  crystals  at 
Franklin  Furnace,  Wiishington  Co. ;  in  Wisconsin  and  other  lead  mines  of  the  norihweetem 
States,  rarely  in  crystals;  at  Hazelgreen,  crystals  coating  galena:  near  the  Blue  Mounds.  Wis., 
at  Brigham's  diggings,  in  stalactites.  In  Colorado,  atLeadville,  and  elsewhere.  In  Utah,  at  the 
FlagsU\ff  mine  in  very  thin  delicate  tables.  In  Arizona,  at  the  Flux  mine,  Pima  Co..  in  laripe 
crystalline  masses  up  to  60  lbs.  in  weight;  in  crystals  at  the  Red  Cloud  mine,  Yuma  Co. 

Bleierde  occurs  in  opaque  earthy  nodules  at  Tarnowitz,  Kail  in  the  Eifel,  and  elsewhere. 
Bleischiodru,  a  black  carbonaceous  lead  carbonate,  occurs  at  Tarnowitz.  Mies.  Badenweiler,  etc 
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Alt. — CenuBite  occurs  altered  to  pyromorpliite,  galena,  minium. 

Paeudomorphs  after  galena,  pboegeuite,  augleaite,  leadUlllite,  linarite,  etc.,  have  been  noted. 

Artll— Of.  Riban.  C.  R..  93,  102(5.  1881. 

Observed  as  a  recent  formation  at  Pompeii;  also  similarly  at  Laurium,  Greece. 

RaC— *  Miu.  Russl.,  6,  100,  1870.  "  For  lists  of  planes,  authorities,  etc  ,  cf.  Mir.,  Min.,  565^ 
1852;  Lang,  Vh.  Min.  Ges.,  9, 152, 1874;  Dx..  Min.,  2. 158, 1874;  Schrauf,  Atlas,  xli-xlii,  1877; 
Schmidt.  Zs.  Kr..  6.  54tt,  1881;  Gdt.,  Index,  1,  401.  188(5.  Cf.  also  Zeph.,  Ber.  Ak.  Wien.  62  (1), 
439,  1870.  Lotos,  18T4,  1878;  Kk..  1.  c;  Schrauf,  Miu.  Mitth.,  208,  187»;  Slg..  Vh.  Ver. 
RUeinl..  33.  244.  1876.  Jb.  Min.,  1,  187,  1880;  Miers,  La  Croix,  Zs.  Kr.,  6.  598,  1882;  Artini^ 
Sardinia,  Mem.  Ace.  Line,  6,  read  Dec.  2,  1888.  Daunenberg  gives  a  pyramid  (4*86*45),  Zb» 
Kr..  18.  64,  1890. 

«  Schmidt,  1.  c.  «  Mtlgge.  Spain,  Jb.  Min.,  2,  89. 1882.  *  Liweh,  badenweiler,  Zs.  Kr.,  9» 
513,  1884.  «  Cf.  Kk  and  Schrauf.  Slg.,  1.  c.  ^  Negri.  Auronza,  Riv.  Min.  Ital.,  4»  41,  18811. 
'  Artini,  Sardinia,  1.  c.    •  Ber.  Ak.  Wien,  42,  120,  1860.    N.  R.,  49,  1867. 


8.  Barytocalcite  Group.     Monoclinio. 

282.  BARTTOOAIXnTB.    Brtfoke,  Ann.  Phil.,  8,  114,  1824. 

Monoclinio.      Axes    d  :  l  i  6  ^  0-77171  :  1  :  0-62545;    p  =  73'    52'  = 
001  A  100  Brooke*. 

100  A  110  =  36°  33',  001  A  101  =  ♦32*'  26',  001  A  Oil  =  30°  59f '. 

Ponii8> :  6  (001.  O)  p  (180.  f-d)  « (121,  8.^)  p  (l61,  6-i) 

4 (100.  it)  m (110,  /)  o  (101,  .  l-Q  p  (i51,  5-6) 


mm"  =  *78'  6' 
g^  =  68"  0' 
ao       =    41"  26' 


a'x  =  70"  64' 
ex  s=61*86' 


em  =  TT  6' 
XX'  =   95°  ^' 


^  =  189''  60' 

pp  =  146"   r 


Crystals  prismatic  bjr  extension  of  rr,  y.    Faces  a  yertically  striated ;  also  a;,  y,  /> 
I  each  other.     Also  massive. 

ClearaKe:  yn  Derfect:  c  less  so.  Fracture  uneven  to  sub- 
oonchoidal.  Brittle.  H.  =4.  6.  =  3-64-366.  Luster 
ritreous,  inclining  to  resinous.  Color  white,  grayish,  green- 
ish, or  yellowish.  Streak  white.  Transparent  to  translucent. 
Optically  — .  Ax.  pi.  and  Bxo  ±  *.  Bx»  A  <5  =  +  64°  22'. 
Dispersion  o  >  v.  small;  horizontal  nearly  zero.  Axial 
angles  tor  two  sections  Dx. : 

2E.  =  23°  15',        3Em  =  22°  47'; 

also      2Er  =  24°  53'  at  17°  and  25°  38'  at  170-8°  0. 

Gomp. — Carbonate  of  barium  and  calcium,  BaCO,.0aCO, 
=  Barium  carbonate  66*3,  calcium  carbonate  33-7  =  100,  or  Carbon  dioxide  29-6. 
baryta  51*5,  lime  18-9  =  100.     Cf.  bromlite,  p.  283. 

Becker,  Zs.  Kr.,  12,  222,  1886.     Also  5th  £d.,  p.  702. 


L 
2. 
8. 


CO, 

29*58 
29-44 
29-89 


BaO 

5009 
60-86 
51-59 


CaO 

1977 
1922 
18-61 


MnO 

0-85  =  99-78 

0-25  insol.  080  =  M-57 

0-85  insol.  028  =  100-23 


.  ^T^'^  etc.— B.B.  colors  the  iQame  yellowish  green,  and  at  a  high  temperature  fuses  on  the 
ihin  edges  and  assumes  a  pale  green  color  (barium  manganate,  Plattner);  the  assay  reacts 
flkaline  after  ignition.  With  the  fluxes  reacts  for  manganese.  With  soda  on  charcoal  the  lime 
w  separated  tis  nn  infusible  mass,  while  the  remainder  is  absorbed  by  the  coal.  Soluble  in  dilute 
hydrochloric  acid. 

OlM.->Occur8  at  Alston  Moor  in  Cumberland,  in  attached  crystals  and  massive.  In  the  Sub* 
carboniferous  or  Mountain  limestone  with  bariie  and  fluorite.  Crystals  2  in.  long  have  been 
obtained. 

Ret— '  L.  c.  Cf.  also  Haid.,  Pogg..  6,  160,  1825.  Dx.,  Ann.  Ch.  Phys.,  13.  435,  1845i 
•bo  Min..  2,  80. 1874.    With  Mir.  (Min.r574,  1852),  su  =  110.  m  =  111(*).  e?  =:  001.    '  **  '    *^^ 
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283.  BI8MX7T08PHARITB.    Arsenikwismuth  Wem&r,  Min.  Syrt.,  56, 1817.    Luftaaares 
Wismuth  Beyer,  1806.    Bismutosphftrit  WeUbach,  Jb.  Berg.-Hatt,  1877. 

In  spherical  forms  with  concentric  and  fine  fibrous^  radiated  structure;  also 
pseudomorphous  after  stibnite. 

H.  =  3-3-5.  G.  =  7-30  Weisb.;  7-42  Wells.  Color  bright  yellow  to  dark 
^vay  or  blackish  brown. 

Comp.— BijCO.  or  Bi,(C0,),.2Bi,0,  =  Carbon  dioxide  8*7,  bismuth  trioxide 
l>l-3  =  100. 

AnaL— 1.  Winkler  (quoted  by  Welsh  )  1.  c.    2.  Id..  Jb.  Min.,  2,  254,  1882  (cf.  Frenzel,  lb., 
801  1878).    8,  H.  L.  Wells,  Am.  J.  Sc,  34,  271,  1887.    4.  6.  £.  S.  Sperry,  ibid.    6,  Wells,  l.c. 


1.  Schneeberg    G. 

2.  Guanajuato    G. 

3.  Willimautic  G. 


•  ( 


4. 
5. 
6.  Portland 


<f 


CO,  Bi.Oi 

7*80  8-97  88-68  quartz  0  28,  loss  217  =  100 

7-64  8  29  91  88  aiO„Fe,0,  tr.  =  9997 

7*42  808  91*64  H,0  0  47.  SO.  0'34,  Insol.  0'06,  FetO.  (r.  =  100  56 

801  9207  H,0  0  90  =  10098 

I  7-92  9205  H,0  0*54  =  10061 

7-64  89  08  H.O  0*94,  FeiO,,  CuO,  insol.  2*79  =  100*80 


P3rr. — Gives  no  water,  or  only  a  minute  amount,  in  the  closed  tube,  fusing  easily.  Bismuth 
coating  on  charcoal.    Dissolves  entirely  with  effervescence  in  nitric  acid. 

Obs. — At  Schneeberg,  Saxony  (Werner's  anenikmsmuth,  Weisb.)  with  quartz  on  brown 
spar,  which  last  carries  native  bismuth  and  smaltfte.  At  Guanajuato,  Mexico,  pseudomorphous. 
Also  sparingly  at  WilHmantic  and  Portland,  Conn.,  as  a  result  of  the  alteration  of  bismuthinite 
in  a  feldspar  vein  In  gneiss.  It  retains  the  structure  of  the  original  mineral,  but  in  cavities  minute 
crystals  in  scales  are  noted  which  are  probably  the  same  mineral. 


4.  Parisite  Group.    HezagonaL 

284.  PARI8XTB.    Musite  Medid-Spada,  1885.    Parisit  Mediei-Spada,  Bunsen,  Lieb.  Ann., 
63,  147,  1846. 

Hexagonal.     Axis  6  =  3-2891;  0001  A  1011  =  75°  15'  Des  Cloizeaux'. 


Forms* : 

9 

(1012,  « 

0  (203l,  2)                  /  (1124,  i.2)               k  (2248. 

fa) 

6  (0001.  0) 

r 

(2028.  1) 

d  (1128.  f  2)                g  (1 128.  |-2)               $  (1121, 

2-2) 

m  (1010,  /) 

P 

(1011.  1) 

d(1126,  i-2)                A  (1122. 

1-2)                X  (6395, 

H) 

eq  = 

62'  14' 

eg  =  66* 

29'               pp'  =  57'  50' 

kk'    =  58*  21' 

er  = 

68**  27' 

e?i  =  78^ 

5'               00'    =  69'  26' 

MS'     =  59"  15' 

CO  = 

•82''  80' 

ek  =  77' 

9'               AT  -  87*    2' 

XX'    =  21'  29' 

ed  = 

89"  26' 

cs  =  8r 

21'              ff'    =  60'  85' 
81'               M'  =  67^    Of 

asr«»  =  37'  41' 

ee  = 

47'  88' 

qq'  =  52" 

ex     =  80*  85' 

tf  = 

58'  42' 

rr'  =  65'' 

25i' 

Crystals  usually  acute  double  hexagonal  pyramids  terminated  by  ^;  m  rare. 
Faces  c  slightly  uneven;  planes  in  zone  C8  horizontally  striated,  of 
zone  cp  horizontally  channeled. 

Cleavage:  c  yery  perfect.  Fracture  small  conchoidal.  Brittle. 
H,  =  4*5.  G.  =  4-358  Dmr.;  4"364  Vrba.  Luster  vitreous;  on  c 
pearly  or  resinous.  Color  brownish  yellow;  streak  yellowish  white. 
Translucent;  transparent  in  thin  sections.  Optically  +.  Double 
refraction  strong.     Indices:  co  =  1*569,  e  =  1'670,  Sen.' 

Comp. — A  fiuocarbonate  of  the  cerium  metals,  composition  per 
haps  (CaF)(CeF)Ce(CO,),  Groth,  with  the  cerium  replaced  in   pai* 
by  didymium  and  lanthanum. 

AnaL^-Damour  A  Deville.  C.  R..  69,  270,  1864  (as  given  by  Rg.,  MUi.  Oh.. 
Huso,  Vrba».    261.  1875).    Also  Bunsen,  see  5th  Ed.,  p.  703. 


G.  =  4  858 


CO, 
28  48 


Ge 
87-75 


La 
6-86 


Di 

8-21 


Ca 

7 -23 


P  O 

555       riO-981 
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jr*^  etc.— Id  the  closed  tube  yields  no  water,  but  fi^ves  off  carbon  dioxide  and  becomes 
Mahler  in  color.  B.B.  glows  and  is  infusible.  With  fusea  salt  of  phospborua  in  the  open  tube 
giTes  B.B.  the  reaction  for  fluorine.  With  borax  and  salt  of  phottphorus  in  the  platiuum  loop 
gives  a  glass,  yellow  while  hot  and  colorless  on  cooling.  Dissolves  slowly  in  hydrochloric  acid 
with  efi^rvescence. 

Obs. — From  the  emerald  mines  of  the  Muso  valley,  U.  S.  Colombia,  where  it  was  discovered 
by  J  J.  Paris,  the  oroprietor  of  the  mine,  after  whom  it  was  named,  and  from  which  place  it 
was  sent  in  1B35  to  Medici-Spada,  of  Rome,  by  Col.  Acosta.  The  earlier  name  Mtmte  (some- 
times written  Mu9rite,  tbe  name  of  the  valley  being  written  both  Muso  and  Musso,  as  well  as 
Maao)  is  objectionable,  because  of  tbe  use  of  the  name  Mussite  for  a  variety  of  pyroxene. 

A  mineral  is  probably  to  be  referred  here  (BrOgger,  Zs.  Er.,  16,  650,  1890),  which  occurs 
very  sparingly  in  hexagonal  tabular  crystals,  sometimes  in  rosettes,  with  weibyelte  at  the 
eudidymite  locality  on  Ober-ArO,  Langesundfiord,  Norway. 

Het— »  Min.,  2.  162,  1874.  Vrba  gives,  e?i  =  TS**  26'  60"  and  h  =  8-8646,  Ber.  B5hm.  Ges., 
647. 1886,  and  Zs.  Er.,  16,  210,  1888.    *  Quoted  by  Dx. 

KiBCHTDCiTE.  Eischtim-Parisit  T.  Karavayev,  Bull.  Ac.  St.  Pet.,  4, 401, 1861,  J.  pr.  Ch.,86^ 
443,  1862.  Ek.,  Min.  Russl.,  4,  40,  1862.  Eischtimite  Q.  J.  Brvsh,  Am.  J.  Sc.,  36,  427,  1868. 
Kyshtymo-parisite. 

Massive.  H.  =  4*5.  G.  =  4*784.  Luster  between  greasy  and  Yitreous.  Color  dark 
brownish  yellow.    Streak  much  lighter  than  color.     In  small  pieces  translucent. 

A  fluocarbonate  of  the  cerium  metals  near  parisite.    Analysis:  E^aravayev: 

CO.  La  Ce  F  O  H.O 

t    1719  86*66  27-81  6*85  [9  89]  2  20    =    100 

From  the  gold  washings  of  the  Barsovka  river,  in  the  district  of  Eysbtymsk,  Ural. 

286.  BASTNASITB.  Basiskfluorcerium  Hmnger,  Of  v.  Ak.  Stockh..  189,  1888.  Bast- 
Disite  Huoi,  Min.,  1,  296,  1841.  Uamartite  A,  B.  Nardeiukiold,  Ofv.  Ak.  Stockh.,  26,  899. 
1868. 

Basisk  flussspatssyradt  Cerium  Ben,,  Afh.,  6,  64,  1818.  Basiscbes  Fluorcerium.  Basic 
floocerine.    Basicerlne  Beud.    Fluocerine  Hau$m.,  1847.    Hydrofluocerite. 

Massiye,  and  in  hexagonal  prisms'^  psendomorphons  after  tysonite. 

H.  =  4-4*5.  6.  =  4'93  Na.;  5*19  Allen.  Luster  Titreons  to  greasy.  Color 
vax-yellow  to  reddish  brown.     Streak  light  yellowish  grav. 

Comp.— A  fluocarbonate  of  the  cerium  metals  (RF)CO,  or  (Ce,La,Di),C,0,.(Ce, 

lA,Di)F,. 

AaaL — 1,  Nd..  1.  c;  he  also  lecalculates  Hisinger's  results  and  shows  that  they  correspond 
to  his,  allowing  for  the  C0«,  which  was  overlooked.  2,  Allen  and  Comstock,  Am.  J.  Sc,  19« 
890,1880. 

CO,  Ce.O,  (La,D{),0.  F 

1.      G.  =  493  19*50  28-49  45*77  [5-28]  H,0 1'Ol  =  100 

2a.    G.  rr  519  t  ^15  ^104  8476 

CO.     (Ce,La,Di),Oi     (Ce,La,Di) 
Sft*.  20-15  50-18  21-82  [790]  =  100 

■  Calculated  from  2a;  Joint  atomic  weight  140*2 


_  r,,  •to.^B.B.  infusible.  Slightly  attacked  by  hydrochloric  acid.  Dissolves  in  strong 
fulpharic  acid  with  effervescence  (CO,)  and  evolution  of  hydrofluoric  acid. 

Obs.— Found  in  small  masses  embedded  between  allanite  crystals  at  the  Bastnfls  mine, 
RiddarhytUn,  Sweden.  Also  as  an  alteration  product  of  tysonite  (p.  166)  in  the  granite  of  the 
Pike's  Peak  region  in  Colorado.    The  basic  fluocerine  was  from  Finbo,  Sweden. 

Hamartite  is  fn>m  duapreiv,  to  ffo  OBtray,  but  bastnfiitite,  from  the  locality,  has  the  priority. 

Ret—'  The  hamartite  of  NordenskiOld  is  described  as  occurring  in  hexaeonal  prisma 
(cf.  also  Dx.,  Min.,  2,  163,  1874),  but  it  seems  very  probable  that,  like  the  mineral  from 
Colorado,  they  are  only  ptieudomorphs  after  an  original  fluoride  like  tysonite. 

WbibykItk  W.  V.  Brogger,  Zs  Kr.,  16,  650,  1890.  In  minute  pyramidal  orthorhombic 
Gtystals  with  p  (11 1),  also  subordinate  m  (110),  a  prism  (lOOO)  or  (540),  and  a  dome  (201)  or  (021). 
Aogli-s  pp»'  =  95'  59,  pp"  =  56'  44'  or  near  zircon.  Optically  biaxial,  negative.  Bx  l  100 
or  010.  2E  =  110°  approx.  Colorless  within  but  covered  with  a  thin  yellow  ocher-like  crust, 
and  (lenetnited  to  some  extent  by  the  same  substance. 

Analysis,  O.  Forsberg: 

CO,  Ce,Ot        La,Ot,Di,Oi        CaO  SrO  F 

19  If  85*88  81  •SS'  8-42  097  5-04    X^  028  =  95*78 

•  Di,0,  -7  9  p.  c.  approx.;  at.  weight  =  189-140.    ^  X  =  O  in  excess. 
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Deducting  O  (=  F)  2'IS  the  sum  is  98-06,  leaving  H«0  (and  loss)  6*84. 

The  mineral  analyzed  was  mixed  with  the  ucber-like  substance  mentioned,  also  with 
parisite  or  an  allied  mineral,  and  the  interpretation  of  the  analysis  is  otherwise  doubtful,  but  a 
composition  analogous  to  that  of  bastn&site  is  suggested. 

Found  as  a  later  formation  on  eudidyiuite,  also  with  analcite  and  natrolite,  on  the  island 
called  Ovre-ArO,  in  the  Langesundliord,  Norway.  Named  for  the  Norwegian  mineralogist^ 
P.  C.  Weibye. 


5.  Phosfirenite  Group.    Chlorocarbonate.    Tetragonal. 

286.  PHOSaBNITB.  Hornblei  Ko/tbL,  Tub.,  78,  1900.  Salzsaures  Bleierze  Klapr., 
Beitr.,  3,  141,  1802.  Corneous  Lead  Jameson,  Bleihornerz,  Chlorbleispath,  Oerm,  Plomb 
carbonate  murlatifOre.  Ploinb  chloro-carbonate,  Plomb  come,  Fr.  Phosgen-spath  Breith,, 
Char.,  61,  1832.  Kerasine  Beud,,  Tr.,  2,  502.  1882.  Phosgenit  BreiOi.,  Haudb.,  2,  188,  1841. 
Galenoceratite,  Bleikerat,  Oloeker,  Syn.,  248,  1847.  Cromfordite  Greg  &  LetUam,  Min.,  421, 
1858. 

Tetragonal.    Axis  d  =  1-08758;  001  A  101  =  47°  24'  6"  Kok8harov\ 

Forms* :  m  (1 10,  i)  h  (210.  t-2)  o  (201,  2-t )  v  (811,  8-8)> 

e    (001,  0)  I  (810,  »'-8)*  p  (208,  f-t)*  «  (111,  1)  «  (211,  2-2) 

a   (100,  i-t) 

On  pseudomorphs.  also  uncertain  acute  pyramids  (f.  8),  an  octagonal  prism^,  etc. 

CO  =  65*  19'  C8   =  67*  89'  aw'  =  72''  48'  m'**  =  48'  62' 

«»  =  W  58'  00=  79*  57'  m'   =  84"    1'  xa     =  19'  27' 


2. 


3. 


^ 


m 


h 


V^F 


Fig9.  1,  2.  Monte  Poni,  Ek.    3,  Silesia  (pseudomorph),  Er.  y.  Nidda^ 

Crystals  prismatic;  sometimes  tabular  |  c. 

Cleavage:  wi,  a  distinct;  alsoc.  Rather  sectile.  H.  =  2*75-3.  G.  =  6*0-6 -09, 
Lovisato;  6*305  Rg.  Luster  adamantine.  Color  white^  gray,  and  yellow.  Streak 
white.  Transparent  to  translucent.  Optically  +•  Indices:  co  =  2*114,  e  =  2*140 
orange  rays,  Sella  (Dx.). 

Comp — Chlorocarbonate  of  lead,  (PbCl),CO,  or  PbCO,.PbCl,  =  Carbon 
dioxide  8*1,  chlorine  13*0,  lead  oxide  81*9  =  103  ;  or  Lead  carbonate  49*0,  lead 
chloride  51*0  =  100. 

Analyses,  see  5th  Ed.,  p.  708. 

Pyr.,  etc.— B.B.  melts  readily  to  a  yellow  glohule,  which  on  cooline  becomes  white  and 
crystalline.  On  charcoal  in  R.F.  gives  metallic  lead,  with  a  white  coating  of  lead  chloride. 
With  a  salt  of  phosphorus  bead  previously  saturated  with  copper  oxide  gives  the  chlorine 
reaction.    Dissolves  with  effervescence  in  dilute  nitric  acid. 

Oba.— At  Cromford  near  Matlock  in  Derbyshire,  in  crystals  sometimes  2  or  8  inches 
long;  very  rare  in  Cornwall;  in  minute  crystals  at  a  lead  mine  near  Elgin  in  Scotland: 
in  large  crystals  at  Gibbas,  Monte  Poni  and  Montevecchio  in  Sardinia;  near  Bobrek  in  Upper 
Silesia. 

A  recent  formation  at  Bourbonne-les-Bains;  also  at  Laurion,  Greece,  where  it  is  the  result 
of  the  action  of  the  sea-water  upon  ancient  lead  slags,  in  the  cavities  of  which  it  occurs  with 
lauriouite  (wh.  see.  p.  171). 
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Alt — Occurs  at  the  Elisabeth  zinc  mine,  Upper  Silesia,  altered  to  lead  carbonate,  the  cryii- 
Uls  are  acute  tetragonal  pyramids  (f.  8),  sometimes  with  a  zirconoid  or  an  octagonal  prism; 
they  are  embedded  m  clay.    Cf.  thinolite,  p.  271. 

Artil— Cf.  Friedel  &  Sarasin.  Bull.  Soc.  Min..  4,  175,  1881. 

Re£— 1  Mte.  Poni,  Min.  Russl.,  8.  118,  1881;  cf.  Hansel,  Zs.  Er..  2,  281.  1878.    <  Cf.  Hlr. 
Min.,  e22,  1852.    *  Rath,  Laurium,  Ber.  nied.  Ges.,  102, 1887.    «  Krug  v.  Nidda,  Zs.  G.  Ges.. 
2. 126,  1850. 


B.  Acid,  Basic,  and  Hydrous  Carbonates 


287.  Tesehemaeherite    HNH.CO, 


Orthorhombio 


288.  Malachite 

289.  Azurite 

290.  Anrichalcite 

291.  Hydrozincite 

292.  Hydrocenmite 

293.  Dawionite 


hilxb 


P 


On,(OH),CO,  Monoclinio    0-8809  : 1 :  0-4012  61°  50' 

Cn,(OH),(CO,),  «  0-8501  :  1  :  0-8805  87°  36' 

(Zn,Cu).(OH).(00.). 

Zn.(OH),CO,? 

Pb,(OH),(CO,),?      Hexagonal 

Na(Al(OH)JCO.     Monoclinio  ? 


294.  Thermonatrite    Na,CO,+H,0 

295.  Vesquehonite      MgC0.+3H,0 


296.  Vatron 


NaCO,+10H.O 


Orthorhombic  0-8268:  1 :  0*8089 
"  0-6445: 1:0-4508 

dihd  /3 

Monoclinic      1-4828: 1 : 1-4001  58°  52' 


297.  Gay- 


Na,00,.OaOO,+5H,0  Monoclinic      1-4897 : 1 :  14442  78°  27' 

d:h:6 

298.  Lanthanite  La,(C0,),+9H,0  Orthorhombic      0-9528 : 1 : 0-9023 

a:o:d  /5 

299.  Trona  nNaC0,.Na,C0,+2H,0  Monoclinic  2-8460: 1:2;9697  77°  23' 

800.  Hydromagncsite  Mg,(0H),(C0,).+3H,0   Monoclinic  ?  1-0379 : 1 : 0-4652  90° 

801.  Hydrogiobertite  Mg,(0H),C0,+2H,0 

&\l\b 

802.  Lanifordite  MgX0H),(C0,),+2lH,0     Triclinic       05493 : 1 : 0-5666 

a=95°  22',  /J=100°  15',  ;^=92°  28' 
80S.  Zaratite  Ni.(OH),CO.+4H.O 
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304.  Bemingtonite     Hydrous  cobalt  carbonate 

305.  Tengerite  Hydrous  yttrium  carbonate 

306.  Bismntite  Hydrous  bismuth  carbonate 

307.  UranothaUite      Ca,U(CO,),+10H,0 

808.  Liebigite  Hydrous  carbonate  of  uranium  and  calcium 

309.  Yoglite  Hydrous  carbonate  of  uranium,  calcium,  and  copper 

287.  TBSOHBMAOHERITE.    Bicarbonate  of  Ammonia  B.  F.  Teschemaeher,  Phil.  Mag.. 
28,  548,  1846.    Teschemacherite  Dana,  Min.,  705,  1868. 

Orthorhombic.  In  crystals  with  prismatic  cleavages  f^t  68°.  H.  =  1'5. 
G.  =  1*45.     Yellowish  to  white. 

Conip.— Acid  ammonium  carbonate,  HNH.CO,  or  (NH,),CO,.H,CO,  = 
Carbon  dioxide  65*7,  ammonia  32*9,  water  11*4  =  100. 

Analysis.— Phipeon,  J.  Ch.  Soc.,  16,  74,  1868. 


Cbincha  Islands 


CO,    (NH4).0   H,0      CaO 

51-58      29-76      11*00     602 P.O.  0 60,  MgO,  SO..  CI  <r.,  alk.  and  uric 

[acid  109  =  100 


The  material  analjrzed  by  Phipson  was  white,  compact,  crystalline,  and  fragile,  and  had  a 
strong  odor  of  ammonia,  from  which  he  infers  the  presence  either  of  free  ammonia  or  of  sesqui- 
carbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  volatilized,  giving  the  odor  of  ammonia,  a 
white  sublimate  of  ammonium  carbonate,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervesces 
wiih  acids.     Reacts  alkaline  to  test  paper. 

Obs. — From  guano  deposits  on  the  coast  of  Africa  and  Patagonia,  and  the  Chiucha  Islands. 
Forms  a  bed  several  inches  thick  in  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as  an- 
nounced by  Teschemacher;  similarly  at  the  Chincha  Islands,  according  to  Phipson. 

On  the  form,  etc.,  of  the  artificial  ammonium  carbonate,  see  Rose,  Pogg..  46,  400,  1839; 
also  Rg.,  Er.  Ch.,  1,  545.  1881. 

Kalicike  Puani,  C.  R.,  60,  918,  1865.  Potassium  bicarbonate.  Announced  as  found 
under  a  dead  tree  at  Chypis  in  Yalais,  as  a  result  of  recent  decomposition.  Pisani  obtained  for 
its  composition:  CO.  4220,  K,0  4260,  U.O  776,  CaCO.  250,  MgCO,  1*84,  sand,  etc.  860  =  100. 


288.  MAIiAOHlTB.  XpvaoKoXXcr  pt.  Theophr.,  Dioseor.,  etc.  WevSj^i  Sudpaydoi 
[False  Emerald  of  Copper  Mines]  pt.,  Tfuaphr.  Chirsocolla,  Molochites,  pt.,  PUn,,  Agric, 
BerggrUn.  Germ.  Molochit,  Agric,,  Interpr.,  1546.  ^rugo  nativa.  Yiride  montanum  pt., 
KoppargrOn.  BftrggrOnt  pt..  Malachit,  Wall.,  Min.,  278, 279, 1747.  Cuivre  carbonate  vert  L'AhU 
Fcntana,  J.  de  Phys..  2,  509, 1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate 
of  Copper;  Green  Malachite;  Mountain  Green  pt.  Berggrhn  pt.  €hrm,  Atlaserz  [fib.  var.] 
Oerm.    Rame  carbonate  verde,  Verde  di  monte  ttal,    Malaquita  Span. 

Monoclinic.    Axes  a  :  *  :  <J  =  0-88093  :  1  :  0-40118;  fi  =  ♦Gl^  50'  =  001  A  100 
Hbg.-Lang.* 

100  A  110  =  37°  60',  001  A  101  =  27°  5^',  001  A  Oil  =  19°  28|'. 


Fomis: 
a  (100,  i-i) 
b  (010.  a) . 
0  (001,  0) 


m  (110,  /) 

tt  (804,  H) 
m  (101,  l-i) 
V  (604,  f  i) 


v>  (408,  l-i) 

y  (802,  H) 

•  (901,  2-i)? 

V  (812.  f.8) 


€  (838,  2-8) 
a  (624.  H) 
r  (428,  f3) 
d  (211,  2-2)? 


fi  (584.  H) 
d  (828,  14) 

C  (821.  8-D 


mm'"  =  •75'  40' 
ax  =  91*  5' 
CO  =84*28' 
eto      =    86*68' 


a'fp  =  •Sr  17' 
ey    =    41*88' 
ec    =    64*87f 
wn  =    68*    7' 


en    =42*49' 
,;,;'   =22**    4f 
aa'  =  22*  88' 


fify  =  88*  18* 
yy'  =  29*  8r 
dd    =29*66' 


MALACHTTE-AZimiTB, 
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Twins:  tw.  pi.  a  very  conimon;  often  as  penetration-twins.  Crystals,  usually 
Blender,  acicular  prisms,  grouped  in  tufts  and  rosettes.  Form  seldom 
distinct;  faces  uneven;  a,  ?n,  ^  vertic^illy  striated;  v,  a,  p  striated 
I  edge  v/ct.  Commonly  massive  or  incrusting,  with  surface  tuberose, 
botryoidul,  or  stalactitic,  and  structure  divergent;  often  delicately 
compact  fibrous,  and  banded  in  color;  frequently  gi-annlaror  earthy. 

Cleavage:  c  perfect;  h  less  so.  Fracture  subconchoidal,  uneven. 
Brittle.  H.  =  3'5-4.  G.  =  3*9-4 '03.  Luster  of  crystals  adaman- 
tine, inclining  to  vitreous;  of  fibrous  varieties  more  or  less  silky; 
often  dull  and  earthy.  Color  bright  green.  Streak  paler  green. 
Translucent  to  snbtranslucent  to  opaque. 

Optically  -.  Ax.  pi.  |j  h.  Bx^  A  <5  =  33^  29'  red,  23°  31' 
yellow.  Dispersion  p  <  v  in  the  air,  p  >  v  within,  rather  large; 
inclined  feeble.    Axial  angles,  Dx. : 

2E,  =  89°  14',  2Ey  =  89°  18' ;  fi^  =  I'ST,  ftj  =  1*88  .  •  1  2Vr  =  44°  7',  2Vy  =  43°  54' 

Comp.=: Basic  cupric  carbonate,  CuCO,.Cu(OH),  or  2CuO.CO,.H,0  =  Carbon 
dioxide  19*9,  cupric  oxide  71*9,  water  8*2  =  100. 

Pyr.,  etc — In  the  closed  tube  blackens  and  fields  water.  B.B.  fuses  at  2,  coloring  the  flame 
emeTald-greeo;  on  charcoal  is  reduced  to  metallic  copper;  with  the  fiuxes  reacts  like  cuprite, 
p.  206.    Soluble  in  acids  with  effervescence. 

Ofafl. — Common  with  other  ores  of  copper  and  as  a  product  of  their  alteration:  thus  as  a 
pseudomorph  after  cuprite  and  azurite.  Occurs  abundantly  in  the  Ural;  at  Chessy  in  France; 
massive  at  Schwatz  in  Tyrol;  in  Cornwall  and  in  Cumberland,  £n eland;  Sandlodge  copper 
mine,  Shetland,  Scotland;  Limerick,  Waterford,  and  elsewhere,  Ireland;  at  Saalfeld;  Hheinbreit- 
bach;  Dillenburg,  Nassau;  Betzdorf  near  Siegen.  At  the  copper  mines  of  Nizhni  Tagilsk  a  bed 
of  malachite  was  opened  which  yielded  many  tons  of  malachite;  one  mass  measured  at  tup  9  by 
18  ft.;  and  the  portion  uncovered  contained  at  least  half  a  million  pounds  of  pure  malachite. 
Also  in  handsome  masses  at  Bembe,  on  the  west  coast  of  Africa;  with  the  copper  ores  of  Cuba: 
Chili;  at  the  Cobar  mines  and  elsewhere  in  New  South  Wales;  South  Australia. 

Occurs  in  Conn,,  sparingly  at  Cheshire.  In  N.  Jersey,  at  Schuyler's  mines,  and  still  better 
at  New  Brunswick.  In  Pennsylvania,  in  the  Blue  Ridge,  near  Nicholson's  Qap:  near  Morgan- 
town,  Berks  County;  at  Cornwall,  Lebanon  Co.,  in  good  specimens;  at  the  Perkiomen  and 
Pheuixvillc  lead-mines.  In  Maryland,  between  Tanevtownand  Newmarket,  £.  of  the  Munocacy; 
in  the  Catoctin  Mts.  In  Wieeonsin,  at  the  copper  mines  of  Mineral  Point,  and  elsewhere.  In 
California,  at  Hughes's  mine,  in  Calaveras  Co.  Abundantly  in  fine  masses  and  acicular  crystals, 
with  calcite  at  the  Copper  Queen  mine,  Bisbee,  Cochise  Co.,  Arizona;  also  in  Graham  Co., 
e$|>ecially  at  the  Humming  Bird  mine,  Morenci  (6  m.  from  Clifton),  where  beautiful  stalactitic 
forms  of  malachite  and  azurite  in  concentric  bands  are  obtained.  At  the  Santa  Kita  mines, 
Grant  Co.,  and  elsewhere  in  New  Mexico.    Tintic  district,  Uteih. 

Named  from  uaXaxVt  maUowe,  in  allusion  to  the  green  color. 

Arti£— Obtained  by  de  Schulten  in  acicular  crystals,  C.  R.,  110,  202.  1800. 

Ref. — '  The  fundamental  angles  taken  by  Dx.  (Min.,  2,  p.  185)  are  accepted  here,  viz.:  ae, 
mm"  Hbg.,  Rheinbreitbach  (Mm.  Not.,  6.  9,  7,  82),  aw  Lang,  Nizhni  Tagilsk;  with  Lang 
X  =  001.  Phil.  Mag.,  26,  482,  1868,  28,  502.  1864.  See  also  Zeph.,  Ber.  Ak.  Wien,  61  (1),  112. 
1865. 

Lixe-Malachitb.  KB\k-ma\ach\i  Zincken.'B.K.Zis.,lABA2.  Calco-malachite.  Massive, 
reniform.  botryoidal;  structure  fibrous  and  foliated.  H.  2*5.  Luster  silky.  Color  verdigrts- 
greeu.  From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and 
sulphate  of  calcium  and  iron.  The  original  from  Lauterberg  in  the  Harz;  a  similar  substance 
el:se where,  as  in  Arizona.  Probably  simply  malachite  impure  with  gypsum  or  calcite^  ci  in  some 
cases  both. 

Mtsorin  TTtomeon,  Min.,  1.  601,  1886.  An  impure  malachite  according  to  F.  R.  Mallet, 
Rec.  Geol.  Survey  India,  12, 166, 1879,  and  Min.  India.  156,  1887.    From  Mysore,  India. 


289.  AZURTFEI.  OGeruleuro.  Lapis  annenius  pt.,  Plin.,  33,  67.  Cseruleum.  Germ.  Lasur, 
Bergiasiir  pt.,  Agrie.,  217,  utc.  Koppar-Lazur.  Cuprum  lazureum,  Csruleummontanum,  Wall,, 
Min  .  2«0  1747.  Bleu  de  montagne,  Cuivre  azure.  Fr.  Trl.,  Wall.,  1,  506,  1758.  Eupferlasur 
Wem.  Bergblau  Oerm.  Abbe  Fontana,  J.  de  Phys.,  2,  1778  (with  anal,  making  it  a  carbonate). 
Blue  Carbonate  of  Copper,  Blue  malnchite.  Chessy  Copper.  Azure  Copper  Ore  Cuivre  car 
bonate  bleu  Fr.  Azurite  Beud.,  Tr..  417,  1824.  Lasur  iTattf. ,  Handb.,  508.  1845.  Chessylite 
B.  it  M.,  Min..  594,  185*2.  LaHurit  v,  Kobell,  Tafeln,  82,  1858.  Azzurrite,  Rame  carbonato 
azzurro.  Bleu  di  Monte  iUU.    Azuritu.  Cobre  azul  Span, 
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Monoclinic.    Axes:  a  :  ^  :  <J  =  0'85012  : 1 :  0-88054;  p  =  87**  36'=  001  A  100 

100  A  110  =  40^  20'   37".   001  A  101  =  44^  45'   56",   001  A  Oil  =  41' 
20'  25". 


Fomui*! 
a  (100,  M) 
h  (010,  t-i) 
c  (001.  O) 

g  (310.  t-2) 
i  (820.  »-|) 
m  (110,  /) 
«o  (120,  i\) 


If  (104, 
C  (102. 
o-  (101. 
^  (201, 


fi) 
l.«) 
2-1) 


r  (108.  \-l) 
n  (105,  l-i) 
I)  (104.  fl) 
-?•  (207,  f-i) 
A  (108,  H) 
n  (102,  H) 
e  (101,  14) 
B  (504.  l-i) 
J7  (802,  f-«) 
«  (201,  2-i) 
^  (SOl.  8-i) 

i9(014,  i-i)* 


?  (026.  l-l) 

/  (028.  |4) 

/  (Oil.  l-i) 

p  (021.  2-i) 

Q  (228.  -  |)M 

«    (111,-1) 
A  (221.  -  2) 

t   (525.1) 

r  (112,  i) 

iV^(447.  4)* 
«  (228, 1) 


«  (111.1) 
A;  (221.  2) 
«  (i41,  4) 

«   (821,-8-1) 

z  (411.  4-4) 
y  (211.  2-2) 
G  (821.  8-1)* 

'ir(i2io-5.  v-I)* 

«  (248.  -  f  S) 

r  (121.  -  2-i) 

CO  (241,  -  4-^) 
-ff(4-10-7,--V4) 


J  (182. 
r  (683. 
5  '582. 

y  (858, 

f  (245. 

J  (248, 

a  (121. 

/?  (882. 

o  (241. 

P  (184. 
J  (210 

X  (218 


-f8) 

M) 
1-4) 

*f 

f2) 
1-S) 
2-i) 
8i) 
4.i) 

f-i) 

3.  V-5) 
•8.  6-i) 


If 


M 

en 

09 


#f# 


46* 
59* 
80* 
60* 

26" 
42° 
62" 


1' 
24' 
41^ 
58' 

S^' 

18' 
27*  52J' 
47*  15' 
68*  661' 
66*  llf 


go'  s  88'*  46}' 

if    =r  60*  47' 

f   =  82*  41' 

«>'  =  120*  47' 

MS  62*  28' 

cA   =  68*  12' 

om  =  88*  10' 

etD  =  76*    6' 

ttv   s  64*  61' 

ek   =  71*  26' 

Ml   s  64*  29' 


CO    ^  T7 


a$ 

am 

da 

a'A; 

do 

Kk 


28i' 

61*  OJ' 
59*  6y 
88*  16' 
58*  16' 
68*  50' 
44*  56' 
60*  69' 
91*  20' 


M'  =61*  49' 
hK  =  78*  56' 
ootf'  £=  112*  48i' 
9ai  =  68*  6r 
aci  s=  102*  87' 
42*  80' 
75*  45' 
0^  s  114*  82' 
d<r     «    89*    r 


£^     ^ 


«9    r=  75*  44' 


1. 


3. 


6. 


6. 


Figs.  1.  2,  Chessy.    8.  Nizhni  Tagilsk.    4.  Chessy.    6,  Banat    1-6,  after  Bchrauf  (Rose,  Zippe). 

Twins:  tw.  pi.    (1)  v  (201)  Dx.;  2,^(101)  Groth^;  not  common.     Crystale 
varie(i  in  habit  and  highly  modified;  often  tabular  I  c,  or  <r  (101)  or  B  (101),  also 

prismatic  ||  b,  m  prominent,  and  again  elongated  I  axis?;  sometimes  rhombohedral 
in  aspect.  Faces  usually  slightly  undulating;  c  striateci  ||  edge  p/f,  and  a  I  edge 
a/c.  Also  massive,  and  presenting  imitative  shapes,  having  a  columnar  composi- 
tion; also  dull  and  oarthy. 


AZURITB. 
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Cleavage:  p  (021)  perfect  but  interrupted;  a  less  perfect;  m  in  traces.  Fracture 
conchoidal.  Brittle.  H.  =  3-5-4.  G.  =  3'77-3*83.  Luster  vitreous,  almost 
adamantine.  Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak 
blue,  lighter  than  the  color.    Transparent  to  subtranslucent. 

Optically  +.  Ax.  pi.  J_  b,  Bx»  A  <5  =  —12°  36'.  Dispersion  p  >  v  consid- 
erable; horizontal  distinct.    Axial  angles  for  rays  between  green  and  blue: 


7. 


8. 


2H  =  83°  5'  and  2E  =  151°,  Dx. 


9. 


10. 


11. 


12. 


13 


14. 


7-14»  Arizona,  Farrington. 

Comp.— Basic  cupric  carbonate,  2CuC0,.Cu(0H),  or  3Cu0.2CO,H,0  =  Carbon 
dioxide  25*6,  cupric  oxide  69  2,  water  5*2  =  100. 

For  analjTses,  see  5th  £d..  p.  716:  they  agree  closely  with  the  requirements  of  the  formula. 

Pyr.,  •tc. — Same  as  in  malachite. 

Obs. — Occurs  in  splendid  crystuHizations  at  Chessy,  near  Lyons,  whence  it  derived  the 
Dime  Cheuy  Copper  or  ehetsifUte,  Also  in  fine  crjrstals  in  Siberia;  at  Moldawa  in  the  Banat;  at 
Wheal  Buller,  near  Redruth  in  Cornwall;  also  in  Devonshire  and  Derbyshire,  England;  ill 
small  quantities  at  Alston-Moor  and  Wanlockhead,  etc.;  at  Puerto  Cabello,  S.  A.;  Cobar  mines 
and  elsiewhere  in  New  South  Wales;  South  Australia. 

Occurs  in  Pmn.,  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with 
gslena,  sphalerite,  and  cerussite;  at  Phenixville,  in  crystals;  at  Corn  wall,  in  crystals  on  red 
•bale;  near  Nicholson's  Gap,  in  the  Blue  Ridge.  In  if,  York,  near  Sing  Sing,  lu  N.  Jeraey, 
near  New  Brunswick.  In  Wiaeoruin,  at  the  old  copper  diggings  near  Mineral  Point,  in  rood 
crjrstals:  also  at  the  Bracken  mine,  in  small  but  tine  crystals.  In  Ari»ma,  at  the  Longfellow 
mme.  also  other  mines  in  Oraham  Co. ;  also  with  malachite  in  beautiful  crystals  at  the  Copper 
Queen  mine,  Bisbee:  at  the  Clifton  mines,  Oraham  Co.  In  Orant  Co.,  New  Mexico.  At  the 
Kammoth  mine  in  the  Tintic  district,  Utah,  with  various  copper  arsenates.  In  California, 
Calayeras  Co.,  at  Hughes's  mine,  in  crystals. 

Alt. — Azurite  is  often  altered  to  malachite  through  the  loss  of  carbon  dioxide  and  addition 
of  water;  also  to  native  copper,  as  at  Grant  Co.,  New  Mexico,  Yeates,  Am.  J.  Sc ,  38,  405, 
1889. 

Artif.— Formed  artificially  by  Debray,  Becquerel,  Michel;  cf.  Bull.  Soc.  Min.,  13.  139, 
1890 

Ret—'  Ber.  Ak.  Wien,  64  (1).  128,  1871  and  Atlas,  xxvi-xxix,  1872.  This  is  the  position 
of  Hnidinger  (Min.  Mohs.  2,  167,  1835);  Zippe.  Pogg..  22.  393.  1831;  Miller  (Min..  p.  594, 1852); 
wiih  Kose  (Keis.  Ural,  1.  815,  641,  1887),  Levy  (Heuland,  3,  04,  1837).  Wiih  Schmuf  (1.  c.)  the 
vertical  axis  htis  double  the  length,  i.e.  h  =  111,  etc.  Schrauf  poiuis  to  a  similarity  of  form 
between  azurite  and  epidote. 
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'  See  Schrauf  for  review  aod  correction  of  earlier  authorities,  also  Dx.,  Min.,  2»  190. 1871 
A  note  in  Zs.  Kr.,  8,  532,  credits  Krcuner  and  Fruuzeutiu  with  having  observed  on  crystals 
from  Utah  also  (507),  and  (233),  no  angles  given.     Cf.  also  Gdt.,  Index.  2.  209,  1888.  who  gives 
some  planes  not  included  here.     '  U.  S.  Washington,  Arizona,  priv.  contr.     ^  Farrington 
Arizona,  Am.  J.  Sc.  41,  3(X),  1891.     *  Min.-Saniml..  Str&ssb.,  189,  1878. 

Atlasitb  BreWi.,  B.  U.  Ztg. ,  24,  310,  1865.  A  carbonate  of  copper  containing  chlorine 
from  Chaf&arcillo,  Chili.  It  resembles  atacamite,  and  may  be  a  mixture  of  this  species  and 
azurite.     See  further  5th  Ed.,  p.  716. 

ZiNKAZURiTE  Breith.,  B.  H.  Ztg.,  11,  101,  1852.  A  blue  mineral  in  small  crystals,  leaving 
O.  =  3'49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the 
reactions  of  copper  and  zinc.  According  to  Plattner,  it  consists  of  zinc  sulphate,  copper 
carbonate,  and  some  water. 

290.  AURIOHAIiOlTli.  Calamine  verdfttre  (containing  "  une  bonne  quantite  de  cuivre^^. 
Mine  de  Laiton  [=  Brass-ore],  Patrin.  Aper9u  d.  Mines  en  Siberie,  in  J.  de  rhys.,  33.  81.  1788 
Mine  de  Laiton  de  Pise  en  Toscane.  Aurichalchum  of  the  ancients?,  Sctge,  J.  de  Phys.,  38, 155^ 
1791.  Messingbmthe  Oerm.  Kupferzinkbmthe.  Aurichalcit  Bottger,  Pogg ,  48.  495,  1839 
Bumiite  DeUsse,  Ann.  Ch.  Phys.,  18,  478,  1846.  Orichalcit  Oloeker,  Syn..  230,  1847.  Messing, 
bmthe  R%886,  Ver.  Itheinl.,  Corr.-Bl.,  22,  95,  1865.  Risseite,  Messingite  Adam.,  Tabl.  Min  ,  ^, 
1869. 

Monoclinic*?.  In  acicular  crystals  forming  drusy  incrustations;  also  columnar, 
divergent;  plumose;  granular;  also  laminated. 

H.  =  2.  G.  =  3 •64— 3 '64.  Luster  pearly.  Color  pale  green,  verdigris-green; 
sometimes  sky-blue.     Streak  pale  greenish  or  bluish.     Translucent. 

Gomp. — A  basic  carbonate  of  zinc  and  copper,  2(Zn,Ca)CO,.3(Zn,Cu)(OH)„ 
Penfield.  If  Zn  :  Cu  =  5  :  2,  this  requires:  Carbon  dioxide  16*1,  zinc  oxide  53*2, 
cupric  oxide  20*8,  water  9*9  =  100. 

Buratite  gave  8*62  p.  c.  CaO  but  probably  from  admixed  calcite,  it  has  G.  =  3*32  Delesse; 
Tschermak  found  no  lime  in  the  Banat  mineral,  and  this  is  confirmed  by  Belar. 

Anal.— 1,  Pisani.  Bull.  Soc.  Min.,  8.  43.  1885.  2-5.  A.  Belar,  Zs.  Er.,  17,  118,  1889. 
6,  7,  Penfield,  after  deducting  1-53,  0*64  p.  c,  CaCO..  Am.  J.  Sc,  41,  106,  1891. 


CO,         H,0 

ZnO 

CuO 

1. 

Laurium 

1545        14-75 

50-45 

18-07 

insol.  0  50  = 

=  99-22 

2. 

Morawitza 

11-38        13-53 

54-70 

20  39 

=  100 

3. 

«< 

26  78 

53-57 

21-43 

=  101-78 

4. 

Campi^lia 
Sardinia 

26-50 

55-51 

20-20 

=^  102-21 

5. 

22-97 

58  72 

15-58 

Fe,0,  2-17  = 

=  100*44 

6. 

Utah       G. 

=  3-54 

1607        1006 

5*2  99 

21-21 

=  100  33 

7. 

G 

=  3-64 

1604          9*99 

54  86 

20-00 

=  100-39 

.,  etc.— In  the  closed  tube  blackens,  and  yields  water.  B.B.  infusible;  colors  the  flame 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  zinc  oxide;  the  fused  mass  removed  from 
the  coal  and  triturated  in  a  mortar  altords  minute  globules  of  copper.  With  the  fluxes  reacts 
for  copper.     Soluble  in  acids  with  effervescence. 

Obs. — Aurichalcite  occurs  at  Loktevski,  at  a  copper  mine  in  the  Altai,  where  it  is  asso- 
ciated with  calcite  and  limonite,  sometimes  forming  a  drusy  covering  upon  these  minerals;  at 
Morawilza  in  the  Banat;  Chessy.  near  Lyons;  Rezbanya,  in  Hungary;  Campiglia  in  Tuscany; 
at  Matlock  in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  luster;  at 
Konghten-Gill,  in  Cumberland;  Leadhills.  Scotland;  zinc  mines  of  the  province  of  Santander, 
Spain;  at  the  zinc  mines  of  Laurium,  Greece. 

In  the  U.  S.,  at  Lancaster,  Pa.;  from  the  Santa  Caterina  Mts..  Arizona,  in  fine  specimens, 
reported  also  from  the  Copper  Queen  mine,  Bisbee.  At  the  Kesler  mine,  Big  Cottonwood,  and 
the  Cave  mine  in  Beaver  Co.,  Utah. 

The  mineral  aurichalcite  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (1.  c),  and  called  Brass  ore  (Mine  de  Laiton),  *' because,"  as  he  says,  **  the  compound  of 
copper  and  zinc  is  here  made  by  nature."  Among  the  brass  or  copper  ores  of  the  ancients, 
aurickalcum  was  reputed  the  best  (Pliny,  33,  2);  and  Sage  was  thence  led  to  suggest  (I.  c.,1791) 
that  the  tupriferous  calamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of  brass, 
without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  aurickalcum.  As  the  ore  is 
a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  aurichaUum 
by  Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  aurickalcum  is  regarded  by  some  good  authorities  as  derived  from 
'oq€txo[^xoi  (=  mountain  brass);  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it 
orickalcum.  But  others  regard  it  as  a  hybrid  word  (from  the  Latin  aurum,  gold,  Hod 
XctXKoi,  brass  or  bronge),  and  the  o  of  the  poets  as  an  example  of  the  admissible  change  in 
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Latin  of  au  to  o.  Glocker,  in  view  of  the  first  of  these  derivations,  changes  aiirichalcite  to 
oriehaUUe;  but,  whatever  the  derivation,  as  the  use  of  auriehaleum  dates  from  before  Pliny's 
time,  we  moderns  mav  liS  well  let  it  stand  without  correction. 

BuratiU  is  named  from  M.  Burat,  who  is  stated  to  have  discovered  the  mineral  in  Italy. 

Artil—Cf.  Delesse,  1.  c;  also  Belar,  who  throws  doubt  upon  the  observations  of  Delesse. 
\ — *  For  observations  on  the  form  see  Belar,  1.  c. 


291.  HTDROZINOrrB.  Calamine  Smiihion,  Phil.  Trans  .  12,  1803.  Zinkblathe  Karst, 
Tabell.,  70,  99,  1808.  Uydro-carbonate  of  Zinc.  Earthy  calamine.  Zinconise  Beud.,  Tr.,  2, 
857.1882.  Zinc  Bloom.  Hydrozinkit  Kenng.,  Min.,  1853.  Marionite  Elderhor$t,  O.  Rep. 
Arkansas,  153.  1858.    Cegamit  Weitbach,  Synops.  Min..  36,  1875. 

Massiye,  fibrous,  earthy  or  compact.  As  incrustations,  the  crusts  sometimes 
concentric  and  agate-like.     At  times  reniform,  pisolitic,  stalactitic. 

H.  =  2-2*5.  G.  =  3*58-3 -8.  Luster  dull.  Color  pure  white,  grayish  or 
yellowish.    Streak  shining.    Usually  earthy  or  chalk-like. 

Gomp. — A    basic     zinc    carbonate,    exact     composition    uncertain,    perhaps 

ZnC0,.2Zn(0H),  or  3ZnO.CO,.2H,0  =  Carbon  dioxide   13-6,   zinc  oxide  75*3, 

water  ll'l  =  100. 

Analyses  vary  somewhat  widely  probably,  in  consequence  of  want  of  homogeneity  in  the 
material  examined:  1,  Cossa,  Att.  Soc.  Tor.,  6,  189,  1870.  2,  V.  y.  Zotta,  Zs.  Er.,  13,  148, 
1887.    Also  5th  £d.,  p.  711. 

CO,         ZnO        HsO 

1.  Aiironzo  14  55        78-21        11  aS    =  9959 

2   Bleiberg  1705       70*76       10*30    PbO  1*26,  Fe,0. 0*42,  SiO.  0*36  =  100*16 


r.,  etc— In  the  closed  tube  yields  water;  in  other  respects  resembles  smithsonite. 

Obs. — Occurs  at  most  mines  of  zinc,  and  is  a  result  of  the  alteration  of  the  other  ores  of 
this  metal. 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in 
Spain,  along  with  calamine,  smithsonite,  and  sphalerite,  covering  the  floor  of  an  extensive 
cavern  to  a  depth  of  a  yard  and  a  half,  and  hanging  in  dazzling  white  branching  stalactites 
from  the  roof:  part  is  concretionary,  pisolitic,  nodular;  it  is  intimately  mixed  with  zinc  silicate, 
and  is  pseudomorphous  after  it;  and  opal-like  masses  of  silicate  and  hvdrous  carbonate  are 
common,  formed  by  the  falling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Guipuzcoa,  8pain,  near  La  Kestosa,  at  the 
mines  of  Las  Nieves  and  La  Augustina;  at  Bleiberg  and  Raibel  in  Carinthia;  near  Reims- 
beck,  in  Westphalia;  in  HOllenthal,  on  the  Zugspitze  in  Bavaria;  at  Taft  in  the  province  of 
Jesd  in  Persia. 

In  the  U.  S.,  at  Friedensville,  Pa.;  at  Linden,  in  Wisconsin,  as  a  concretionary  fibrous 
white  crust  on  smithsonite;  in  Marion  Co.,  Arkansas  (marionits),  in  concentric  and  contorted 
laminae  and  botryoidal  crusts;  with  sphalerite,  etc..  at  Joplin,  Mo. 

Beudant's  name  zineoniae,  from  zinc  and  Kovii,  powder,  has  priority,  but  is  too  badly 
formed  to  be  retained. 

Axtif. — Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonates 
of  the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  to  the 
air,  is  a  related  compound.  Belar  (Zs.  Kr  ,  17,  123,  18HB9)  describes  an  artificial  hydrous  zinc 
carbonate,  ZnCOs  •\-  U«0,  in  crystals  resembling  hydromagnesite  in  habit. 

292.  HTDROOBRUSSmi.  A.  E.  Nardenskidld,  Q.  FOr.  FOrh.,  3,  381,  1877.  Hydro- 
cerusite.    Plumbonacrite  Heddle,  Min.  Mag.,  8,  201,  1889. 

In  thin  hexagonal  planes^  optically  uniaxial,  negative  Lex.' 
Soft.     G.  =  6*14,  artif.  cryst.     Colorless.     Luster  pearly. 
Comp.— A  basic  lead  carbonate,  probablv  2PbC0,.Pb(0H),  or  3Pb0.2CO,.H,0 
=  Carbon  dioxide  11-4,  lead  oxide  86-3.  water  2  3  =  100. 

Pyr^  etc — Yields  lead  on  charcoal.    Soluble  in  acid  with  evolution  of  carbon  dioxide. 

Obs.— Occurs  sparingly  as  a  coatins;  on  native  lead,  at  L&nglmn,  Wermland,  Sweden. 
Also  in  cavities  in  nilena  at  Wanlockhead,  Scotland. 

Artil^An  artificial  basic  lead  carbonate  with  the  above  composition  is  described  by 
Bourgeois,  Bull.  Soc.  Min.,  11,  221,  1888. 

~    '  -J  Bull.  Soc.  Min.,  8,  35,  1885. 


293.  DAWSONTTB.    B.  J.  Harrington,  Cnn.  Nat.,  7,  305,  1874. 
Monoclinic?.    In  thin  incrustations  of  radiating  bladed  crystals. 
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Cleavage:  longitudinal  easy.  H.  =  3.  6.  =  2*40.  Luster  vitreous.  Color 
white.  Transparent  to  translucent.  Double  refraction  strong.  Ax.  pi.  transverse 
to  needles  and  nearly  J.  to  the  cleavage;  axial  angle  large,  Dx.' 

Gomp. — A  basic  carbonate  of  aluminium  and  sodium,  Na,Al(C0,),.2Al(0H), 
or  Na,O.Al,0,.2CO,.2H,0  =  Carbon  dioxide  306,  alumina  35*4,  soda  21-5,  water 
12-5  =  100. 

Anal.— 1. 2,  HarringtOD,  1.  c.    8,  Id.,  ibid.,  10,  84, 1881  after  deducting  calcite.    4,  Friedel, 
Bull.  Soc.  Min.,  4,  28,  1881. 

CO.        Al.O,      Na.0        H.O 

1.  Montreal  2988       8284       20-68*        11*91    MgO  tr.,  CaO  595  =  10116 

2.  "  80-72        82-68        2017       [10-831  MgO  0-45.  CaO  5-65  =  100 
8.         "                  27-78        3612        22-86         1824    =  100 

4.  Tuscany  2909       85*89        19*18         1200   MgO  1*89,  CaO  042  =  9792 

•  Incl  K,0  0-88. 


r. — B.6.  swells  up,  colors  the  flame  deep  yellow,  and  after  Ignition  yields  an  alkaline 
reaction;  gives  a  tine  blue  with  cobalt  nitrate;  in  the  closed  tubeyields  water  and  carbon  dioxide. 
Soluble  in  acids  with  efferrescence. 

Obs. — Found  as  a  crystalline  coating,  resembling  tremolite,  on  the  jointed  surfaces  of  a 
feldspathic  dike  cutting  the  Trenton  limestone  near  McQill  College,  .Montreal;  it  is  associated 
with  calcite,  dolomite,  pyrite,  etc.  Also  from  the  province  of  Siena,  Piau  Castagnaio,  Tuscany, 
in  a  quartzose  rock,  impregnated  with  dolomite,  in  part  argillaceous;  associate  with  calcite, 
dolomite,  pyrite,  fluorite,  and  cinnabar. 

Ref:— >  Bull.  Soc.  Min.,  1,  8,  1878. 

HoviTE.  Native  Carbonate  of  Alumina  and  Lime,  J.  J7.  di  O,  QUuatone,  Phil.  Mag.,  23, 
461,  1862. 

A  soft  white  earthy  substance  from  fissures  in  flint  at  an  old  quarry  in  the  Upper  Chalk, 
at  Hove  near  Brighton.  Analyses  show  silica,  carbon  dioxide,  alumina,  lime  and  water;  it  may 
be  a  carbonate  of  alumina  ana  lime,  but  very  impure  and  of  doubtful  nature.  See  5th  £d., 
p.  709. 


294.  THERMONATRTTB.  Nirpov  and  Nitrum  pt.  Vet,  Natron.  Alkali  orientals 
impurum  terrestre,  Jordblandadt  Alkaliskt-salt,  WaU.,  Min.,  174,  1747.  NatUrliches  mineral- 
isches  Alkali  Wem,  Prismatisches  Natronsalz  Moha.  Thermonatrit  Haid,,  Handb.  487.  1845. 
Thermonitrit  Hdutm.,  Handb.,  1411,  1847.    Sonde  carbouat6e  prismatique  Ihtfr. 

Orthorhombic.    Axes  d:h:6  =  0-8268  :  1  :  0-8089  Marignac*. 

100  A  110  =  39^  35',  001  A  101  =  44°  22^',  001  A  Oil  =  38°  58^'. 

Fonmi  (artif.  cryst.):  b  (010,  i-l)  m  (110,  /)  u  (101.  l-i)  p  (123,  1-5) 

a  (100,  t-i)  c  (001,  0)  g  (102,  f-i)  «  (021,  2 1) 

mm'"  =  ♦79'  10'  gg'  =  52*    8'  ee'  =  116'*  83i'  pp"    =  86**  47 

ag        =  •68"  56'  uu'  =  88"  45'  pp'  =    41"  89'  pp"  =  72"    Oi' 

Often  in  flattened  crystals  I  c  or  a,  also  prismatic  c.  Usually  as  an 
efflorescence. 

Cleavage:  i  difficult.  Somewhat  sectile.  H.  =  1-1*5.  G.  =  1*5-1'6.  Lnster 
vitreous.     White,  grayish,  yellowish.     Taste  alkaline. 

€k>mp. — Hydrous  sodium  carbonate,  Na,CO,  +  H,0  =  Carbon  dioxide  35-5, 
Boda  50-0,  water  14*5  =  100. 

Obs.— Occurs  in  various  lakes,  and  ns  an  efflorescence  over  the  soil  in  many  dry  regions  of 
the  globe;  also  about  some  mines  and  volcanoes.    It  results  from  the  efflorescence  of  natron. 

Ref.— '  Ann.  Mines,  12,  55.  1857;  cf.  the  somewhat  different  results  of  Haid.,  £d.  J.  Sc.» 
2,  827,  1825  or  Pogg,.  6,  369.  1825. 

296.  NBSQtTBHONITB.    F.  A.  Oenth  and  S.  L.  PenflM,  Am.  J.  Sc,  39,  121,  1890. 

Orthorhombic.     Axes  S  :h:d  =  0-C4446  :  1  :  0-45678  Penfield. 

100  A  110  =  32°  48',  001  A  101  =  35°  19f ',  001  A  Oil  =  24°  33'. 

Forms:  b  (010  «),  e  (001,  J),  m  (110,  /),  d  (Oil,  M).  Angles  (approx.):  mm'"  =  •eS'  86'. 
AT  =  •49*'  6 . 
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In  prismatic  crystals,  usually  united  in  radiating  groups;  prismatic  faces 
deeply  striated  vertically. 

Cleavage:  m  perfect;  c  less  so.  Fracture  splintery  ||  ;w.  H.=2-5.  G.=l*83- 
1*85.  Luster  vitreous  or  slightly  greasy.  Colorless  to  white.  Transparent  to 
translucent.  Optically  — .  Ax.  pi.  ||  c.  Bx  i.  100.  Dispersion  small,  p  <  v. 
Axial  angles,  Pfd.: 

2E,  =  SS**  55'  Li       2E,  =  84'  15'  Na       2E^  =  84''  22'  Tl 

Also  (artif .  cryst.)  /J,  =  I'SOl    r,  =  1*526    .\    2Vy  =  58*  6' and  a  =  1-495. 

Comp. — Hydrous  magnesium  carbonate,  MgCO,  -f-  3H,0  =  Carbon  dioxide 
31-4,  magnesia  29*0,  water  39-1  =  100. 

AnaL — 1, 2,  Genth,  I.e. :  1,  origiDal  crystals;  2,  material  pseudomorpbous 
after  lansfordite. 


CO, 

MgO 

H,0 

1. 

80-22 

29  22 

40*82    =      99-76 

2. 

28*85 

28*28 

42*92    =    100 

m 


Oba. — From  an  anthracite  coal  mine  at  Ketsquehoning,  4  miles  from 
Linsford.  Schuylkill  Co.,  Penu.;  when  found  it  fonned  the  base  of  stalac- 
tites and  incrustations,  the  remainder  of  which  consisted  of  lansfordite, 
out  of  whicli  it  had  been  formed;  later  the  entire  stalactites  became  altered 
into  awhile  chalky  substance  with  fibrous  structure  which  was  also  nesque- 
honite  (cf.  lansfordite,  p.  806). 

Artil— Deposited  in  crystals  from  a  solution  of  MgCOi  in  water  containing  carbon  dioxide; 
they  are  identical  with  the  natural  crystals.  Cf.  Pfd.,  1.  c,  also  Hitsch.,  Mem.  8oc.  Gendye,  1^ 
252,  1855. 
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296.  NATRON.  Ntrpov,  Nitrum.  of  the  AncienU.  Hemiprismatisches  Katronsalz  Moh», 
Natrit  Weubctch,  Synops.  Min.,  p.  7,  1875.  Soda.  Carbonate  of  Soda.  Sodium  Carbonate. 
Sonde  carbonatee. 

Monoclinic.    Axes:  aiiit=.  1-4828  :  1  :  1-4001;  ft  =  ♦58°  52'  =  001  A  100 
Haidinger'. 

100  A  110  =  51°  46',  001  A  101  =  57°  39^',  001  A  Oil  =  50°  ^' 

Fonmi  (artif.  cryst.  )*:  a  (100.  t'-i),  b  (010,  a),  c  (001,  0);  m  (110.  /);  « (101.  It);  e  (Oil.  1-i), 
P  (112.  i). 

Angles:  mm"'  =  nOS'  82',  as  =  68'  29',  e^  =  ♦lOO*  19'.  em  =  71"  20*.  cp^4Sr  48', 
rp'  =  69^  55'. 

Twins:  tw.  pi.  c.    Crystals  tabular  ||  J. 

Cleavage:  6*  distinct;  b  imperfect;  m  in  traces.  Fracture  conchoidaL 
Brittle.  H.  =  1-1-5.  G.  =  1-42-1-46.  Vitreous  to  earthy.  White, 
sometimes  gray  or  yellow,  owing  to  impurities.  Taste  alkalme.  Opti- 
cally—. Ax.  pi.  and  Bx»  i.  b,  Bx^  A  ^  =  +  41°  8'.  Dispersion  p  >  v 
small.    Axial  angles : 

2Er  =  112°  48'        2Ey  =  112°  42'  Dx. 

Comp. — Hydrous    sodium     carbonate,    Na,CO,  +  10H,0  =  Carbon 

dioxide  =  15*4,  soda  21*7,  water  629  =  100. 

Obs.— Occurs  in  nature  only  in  solution,  as  in  the  soda  lakes  of  E^ypt  and  else- 
where, or  mixed  with  the  other  sodium  carbonates.    See  T^ona  and  Tli&rm4matTitB. 

R«£— '  £d.  J.  Sc.  2.  826,  1825.  or  Pogg..  6,  869,  1825.  Cf.  also  Dx.,  Min..  2.  108,  1874; 
Rg..  Kr.  Ch..  549.  1881. 


297.  OAT-IitrSSim  Bmmngauli,  Ann.  Ch.  Pbys.,  31,  270.  1826.     Oaylussite. 

Monoclinic.     Axes  d  :  5  :  <J  =  1-4897  : 1  :  1-4442;  fi  =  78°  26}'  =  001  A  100 
Phillips*. 

100  A  110  =  55°  35',  001  A  101  =  49°  41J',  001  A  Oil  =  54°  45'. 


••«2 


CARBONATES, 


Torma} :  a  (100,  »-J).  b  (010.  pI),  e  (001,  0);  m  (110,  /);  «  (101,  l-i);  «  (Oil  1-i);  r  (118.  J). 


mm"  =  *liriO' 
a'9      =      Sr  63' 

1. 


ee'  =  *109'  80* 
cr  =     48*  20' 


cm  =  *88'  80' 
rr'  =    69**  29' 


me  =  4V  21 
&r  =  27"  44' 

3. 


1,  South  America.    2.  8,  Ragtown,  Nevada. 

Crystals  often  elongated  ||  a;  also  flattened  wedge-shaped:  surfaces  usually  un- 
even, e  striated  ||  edge  e/r. 

Cleavage:  m  perfect;  c  rather  difficult.  Fracture  conchoidal.  Very  brittle. 
H.  =2-3.  G.  =  1'93-1*95.  Luster  vitreous.  Color  white,  yellowish  white.  Streak 
nncolored  to  grayish.  Translucent.  Optically  — .  Ax,  pi.  and  Bx^^  J_  b,  Bx^  A  i 
=  —14°  48'  red,  —13°  8'  blue.   Dispersion  p  <v,  and  crossed  large.  Axial  angles: 

Atl7**C.        2E,  =  5r88'        2Em  =  62^  53'  At71-5'        2E,  =  58**  82' Dx. 

Comp. — Hydrous  carbonate  of  calcium  and  sodium,  CaCO,.Na,CO,  +  5H,0  = 
Calcium  carbonate  33*8,  sodium  carbonate  35  8,  water  30*4  =  100. 

P3rr.,  etc. — Heated  in  a  closed  tube  decrepitates  and  becomes  opaque.  B.B.  fuses  easily  to 
a  white  enamel,  and  colors  the  flame  intensely  yellow.  Dissolves  in  acids  with  a  brisk  eSer- 
vescence;  partly  soluble  in  water,  and  reddens  turmeric  paper. 

Obs.— Abundant  at  Lagunilla,  near  Merida.  in  Venezuela,  where  its  crystals  are  disseminated 
.  at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urtw;  the  natives  call  them  clauM  or 
nails,  in  allusion  to  their  crystalline  form. 

Also  abundant  in  Little  Salt  Lake,  or  Soda  Lake,  in  the  Carson  desert  near  Ragtown, 
Nevada.  The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are  dense  and  strongly  saline; 
the  gay-lussite  is  deposited  upon  the  evaporation  of  the  water;  it  also  occurs  in  another  smaller 
Soda  lake  in  the  same  neighborhood. 

Named  after  Gay  Lussac.  the  French  chemist  (1778-1850). 

Arti£.— Obtained  by  various  methods,  also  in  connection  with  soda  manufacture.  Of. 
Arzruni,  1.  c,  and  authoi-s  quoted  by  him;  also  Rg.,  J.  pr.  Ch.,  36,  106,  1887. 

Alt. — On  the  supposed  pseudomorphs  (natrocalcite)  after  gay-lussite  from  Sangerhausen 
("  GterstenkOmer  ")  and  elsewhere,  see  p.  907  and  p.  271. 

Ref.-»  Accepted  by  Dx.,  Min..  2,  171.  1874;  earlier,  Ann.  Ch.  Phys..  7.  489. 1848.  Ct.  also 
Cordier,  Ann.  Ch-.  Phys..  31,  276,  1826;   Ph.,  Phil.  Mag..  1,  263,  1827;    Mir.,  597,  1852. 

On  Nevada  crystals.  Blake,  Am.  J.  Sc,  42,  221,  1866.  On  the  form  and  optical  properties 
df  artificial  crystals,  cf.  Arzruni,  Zs.  Kr.,  6,  24,  1882,  who  gives  general  literature. 


298.  LANTHANITB.  Kohlensaures  Cereroxydul  Ben.,  Zs.  f.  Min.,  2,  209,  1825;  Kohl. 
Ceioxydul  Hmnger,  Afh.  Min.  Geog.  Schwed.,  144.  1826.  Carbonate  of  Cerium.  Carboc^rine 
Bead.,  Tr.,  2,  354,  1832.  Lanthanit  Haid,,  Handb.,  500,  1845.  Hydrolanthanit  Qlocker, 
Synops.,  248,  1847. 

Orthorhombic.     Axes:   a  :  J  :  <5  =  0*9528  :  1  :  0-9023  Lang'. 
100  A  110  =  ♦43"  37',  001  A  101  =  43°  26^',  001  A  Oil  =  42^  ^'. 
Ponns:  a  (100,  t-i),  c  (001,  0);  m  (110,  /);  o  (111,  1). 

Angles:  mm"  =  87°  14',  oo'  =  W  13',  oo"  105''  12',  oo"'  =  66"  28'.  w^"  =  ♦74''  48'. 
In  thin  four-sided  plates  or  minute  tables  ||  c,  with  beveled  edges.    Also  fine 

granular  or  'earthy. 

Cleavage:     micaceous  \  c.      H.  =  2*5-3.      G.  =  2*605 
Genth;  2'666   (?)   Blake.     Luster  pearly  or  dull.     Color 
ffi'ayish  white,  delicate  pink,  or  yellowish.     Optically  — . 
Ax.  pi.  \a,     Bx  J_  c.     Dispersion  p  <  v  small.     Axial  angles: 


TBONA, 
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2Br  =  108^  1'         2Eb,  =  108°  39'  Dx.' 

Contp. — ^Hydrous  lanthanum  carbonate,  La,(00,),  +  9H,0  =  Carbon  dioxide 
21*4,  lanthanum  trioxide  52*4,  water  262  =  100. 

Analyses,  see  5th  Ed.,  p.  710.    Didymium  is  present  with  the  lanthanum. 

Pyr^  etc — In  the  closed  tube  yields  water.  B.B.  infusible;  but  whitens  and  becomes 
opaque,  sdlveiy,  and  brownish;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  amethystine,  on 
coolmg;  with  salt  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  when  cold,  the  bead 
becoming  opaque  when  but  slightly  heated,  and  retaining  a  pink  color.    Effervesces  in  acids. 

Obs. — Found  coatine  cerite  at  Bastnfts,  Sweden;  also  in  Silurian  limestone  with  the  zinc  ores 
of  the  Saucon  valley,  Lehigh  Co.,  Pa.,  in  masses  consistine  of  aggregated  minute  tables,  very 
rare;  at  the  Sandford  iron-ore  bed,  Moriah,  Essex  Co..  N.  T.,  m  delicate  scales,  and  a  thin 
icaly  crust,  in  fissures  in  the  ore,  and  on  crystals  of  allanite. 

Ret—*  Phil.  Mag.,  26,  48,  1868;  cf.  also  Blake,  Am.  J.  8c.,  16,  228,  1858.  '  Min.,  2, 177, 
1874. 

Htdroconite.  Hydroconit  £fatMm.,  Handb.,  2, 1405,  1847.  A  hydrous  calcium  carbonate, 
CaCOi  -i-  5H,0.  It  was  formed  artificially  by  Pelouze  (Ann.  Ch.  Phys.,  48,  801.  1881),  and 
noted  as  a  recent  formation  in  a  water  pipe  by  balm-Horstmar  (Poeg.,  36,  515,  1885),  ana  as  a 
deposit  from  a  brook  near  Christiania,  liorway,  bv  Scheerer  (ib.,  68.  881, 1846)  It  is  described 
as  occurring  in  acute  colorless  rhombohedrons  with  G.  =  1*75;  prismatic  crystals  obtained  by 
Beoquerel  (Ann.  Ch.  Phys.,  47,  5,  1881)  are  also  mentioned,  and  dimorphism  suggested. 

299.  TRONA.  Trona  Bagge,  Ak.  H.  Stockh.,  36,  140,  1778.  Katrum  yon  Tripole, 
Stralige  Katrum,  Klaproih,  Beitr.,  3,  88,  1802.    Urao  BotUMngauU,  Ann.  Mines,  12,  278,  1826. 

Monoclinic.     Axes:  a 'A  :  d  =  2-8460  :  1 :  2-9697;  /3  =  ♦r?^  23'  =  001  A  100 
Zepharovich. 

100  A  110  =  70°  llf,  001  A  101  =  39°  40',  001  A  Oil  =  70°  57}'. 

Porms' :  p  (804,  -  fi)  fi  (i018,  ^4)  $  (802.  f-i)  r  (211,  -  2-2)« 

a  (100,  i-%)  e  (101,  -  14)«  r  (2-018.  A**)  P  (HI.  "Vf  o  (ill.  1) 

c  (001,  0) 


1. 


2. 


3. 


Figs.  1,  2,  Zepharovich.    3,  Ayres. 


ep-W  r 

ep   =    68M2i' 

rr'    =    98*  21' 

ar  =    62"  69' 

ee  =  39*  40' 

eo    =    75°53i' 

00'    =  132"  24i' 

op  =    67*  84i' 

ea  =  77*  23' 

cr    =    67*89' 

00"  =»47'35i' 

a'o  =  *74'*  64' 

€9  =  66'  41' 

pp'  =  122*^  20' 

Crystals  elongated  I  axis  o,  also  flattened  ||  c.  Faces  in  the  or- 
thodome  zone  striated  horizontally.  Often  fibrous  or  columnar 
massive. 

Cleavage:  a  perfect;  o,  c  in  traces.  Fracture  uneven  to 
6ul>conchoidal.  H.  =  2*5-3.  G.  =  2-11-214.  Luster  vitreous, 
glistening.  Color  gray  or  yellowish  white.  Translucent.  Taste 
alkaline.  Not  altered  by  exposure  to  a  dry  atmosphere.  Opti- 
cally -.  Ax.  pi.  and  Bx,  J.  d;  BXo  A  <5  =  83°  6'  Zeph.  Disper- 
sion p  <  V  small.    Axial  angles: 


2H^r  =78' 48'         2Ho,  =107* 
2H..bi  =  79'    1'  2Hahi  =  106' 

2tl.  ,  =  78*  25'        2Ho.y  =  99'  17i 


50' 


2E, 

2Ew 


2Ey  =  187'  r 


186"  46'        A 
140"  12'        p^ 

2V^  =  76"  16' 


1-500  Dx.' 
1  514Dx. 

/?,  =  1-507  Z. 
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CARBONATES. 


Comp.— Na,CO,.HNaCO,  +  2H,0   or    3Na,0.  4CO,.6H,0  =   Carbon  dioxide 
38-9,  soda  41-2,  water  19-9  =  100,  Chatard. 

AnaL— 1.  BoussiDgault,  1.  c.  2,  Reinitzer,  Zs.  Er.,  13,  138.  Ib87.  8.  T.  M.  Cb&tard,  Am. 
J.  8c.,  38,  59, 1889,  also  other  anals.  on  salts  obtained  by  the  evaporation  of  the  water  of  Owen's 
Lake,  and  on  artif .  compounds. 


CO. 

Na,0 

H,0 

1.   Urao 

8900 

41*22 

18*80  =  9902 

2.  T^ona 

88*98 

40*77 

19  96  Ka,S()4  020  -^  99*86 

8.  Owen's  TiRke  G.  =  2147 

8818 

4100 

2007  CI  019.  SO,  0  70,  insol.  0  02 

=  10011. 

Chatard  establishes  the  above  composition  for  urao,  and  shows  that  trona,  sometimes  called 
" sesquicarbonate  of  soda,"  is  an  impure  form  of  the  same  compound;  he  also  shows  the 
variation  which  may  come  from  the  admixture  of  other  carbonates  (cf.  1.  c,  and  Natural  8oday 
Its  occurrence  and  utilization.  Bull.  60,  U.  8.  Q.  8urv.,  1887-88). 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  carbon  dioxide.  B.B.  imparts  an  intensely 
yellow  color  to  the  flame.  Soluble  in  water,  and  effervesces  with  acids.  Reacts  alkaline  with 
moistened  test  paper. 

Obs. — Found  in  the  province  of  Fezzan,  Africa,  forming  thin  suoerficial  crusts  at  numerous 

E^iots  especially  in  connection  with  certain  salt  lakes.     Urao  is  fouua  at  the  bottom  of  a  lake  at 
agunilla.  Venezuela,  8.  A.,  a  day's  journey  from  Merida.    Also  near  soda  lakes  at  other 
localities. 

Efflorescences  of  trona  occur  near  the  Sweetwater  river,  Rocky  Mountains,  mixed  with 
sodium  sulphate  and  common  salt.  An  extensive  bed  in  Churchill  Co.,  Nevada.  In  fine  crys- 
tals at  Borax  lake,  San  Bernardino  Co.,  California,  with  hanksite,^lauberite,  thenardite,  etc.; 
also  formed  by  the  spontaneous  evaporation  of  the  saline  waters  of  Owen's  Luke,  Inyo  Co..  Cal. 
(Cf.  Chatard,  1.  c). 

Ref. — *  On  artif.  cryst.,  Zs.  Rr.,  13.  185,  1887;  for  earlier  measurements  cf.  Haid.,  £d.  J. 
Sc,  a,  325,  1825.  or  Pogg.,  6,  867,  1825.  Dx.,  who  makes  o  =z  m  (110),  etc.,  adds  two  domes 
perhaps  407,  209  (Z.),  N.  R.,  182,  1867,  Min.,  2,  169,  1874.  •  E.  F.  Ayres,  Am.  J.  Sc,  38.  65, 
1889. 


n 
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300.  HYDROMAONBSmi.  T.  Wachtmeister,  Ak.  H.  Stockh..  18,  1827.  Hydromag- 
nesit  V.  Kobell,  J.  pr.  Ch..  4.  80, 1885.  Hydrocarbonate  of  Magnesia.  Lancasterite  pt.  SiUiman, 
Jr.,  Am.  J.  Sc,  9,  216,  1850.    Magnesia  alba  Pharm, 

Monoclinic  ?.     Axes  A  :  i  :  <J  =  1-0379  :  1  :  0-4652;  fi  =  90°  Dana*. 
100  A  110  =  46°  4',  001  A  101  =  24°  8^',  001  A  Oil  =  24°  56f'. 

Perms !  a  (100,  kI).  m  (110,  I),  y  (121.  2-^).  Angles:  mm"  =  ♦92"  8',  yy^  =  ♦36'  20'. 
yy"  =  91'  51'  yy"  =  80''  40',  ay  -*1V  50 . 

Crystals  small,  usually  aciciilar  or  bladed,  and  tnfted.  Also 
amorphous;  as  chalky  or  mealy  crusts. 

Brittle.  H.  =  3-5  cryst.  G.  =  2-145-2 -18  S.  &  B.  Luster 
vitreous  to  silky  or  subpearly;  also  earthy.  Color  and  streak 
white. 

Comp.— Basic  magnesium  carbonate,  3MgC0,.Mg(0H),  +  3H,0 
or  4Mg0.3CO,.4H,0  =  Carbon  dioxide  36-3,  magnesia  43-9,  water 
19-8  =  100. 

Anal.— 1,  Wnchtmeister,  1.  c.  2,  ▼.  Kobell,  1.  c.  8.  4.  Smith  &  Brush,  of 
crystalline  yarieties.  Am.  J.  Sc,  16,  214,  1858.  5,  Tschermak,  Min.  Mltth., 
118,  1871. 

MgO        H,0 

42-41  18-58  SiO,  0-57,   Fe,0«  0-27,  earthy  matter 

48-96  19  68  SiO,  0  86  =  100  [1*89  =  99*99 

48-20  19-88  Fe  and  Mn  tr.  =  9972 

42-30  2(1-10  Fe  and  Mn  tr.  =  9914 

4402  19-74  insol.  099  =  100*46 

P3rr.,eto. — ^In  the  closed  tube  gives  off  water  and  carbon  dioxide.  B.B.  infusible,  but 
whitens,  and  the  assay  reacts  alkaline  to  turmeric  paper.  Soluble  in  acids;  the  crystalline 
compact  varieties  are  but  slowly  acted  upon  by  cold  acid,  but  dissolve  with  effervescence  in 
hot  acid. 

Obs.— Occurs  at  Hrubschitz,  in  Moravia,  in  serpentine;  also  in  acicular  crystals  in  serpen- 
tine at  Kraubat,  Styria;  in  Negroponte,  near  Kumi;  nt  Eaiserstuhl,  in  Baden,  impure.     lu  the 


CO, 

1.  Hoboken 

86-82 

2.  Negroponte 

86-00 

8.  Texas,  Pa. 

G.  =  216 

86  69 

4. 

a 

86-74 

5.  Kraubat 

85-71 

ETDROQIOBERTITB—LANBFORDrTB.  SOB 

0.  S..  ciTitalllEcd,  with  KrpeDtine  and  bniclte.  near  Teiaa,  Lancaster  Co..  Penn.,  «t  Wood^ 
4iid  Low's  mloea;  also  fii  a  simllur  way  at  Hoboken.  N.  J.,  in  aciciilur  crysials,  and  In  eAithj 
cruals.     llie  bniclte  of  Hoboken  somirtlineB  cluuigBB  ud  exposure  li>  an  exrlhy  liydromasnesltc. 

Tbe  (anea»terUe  of  Silllman  (1.  c.)  is  sbowa  by  Smlih  lud  Brush  to  b«  a  mixture  of  brucita 
tnd  hydromagnesite. 

I^udomorphs  after  bniclte  occur  at  Wood's  mine. 

R^.— ■  Made  monocllnic  by  J.  D.  D.  (Am.  J.  8c.,  17,  84,  ISM),  but  tbe  author's  measure- 
meuts  make  tbe  varlatton  from  tbe  ortborbombic  type  at  least  very  small;  this  cODflnni 
Ttchenuak's  optical  nxults  ()•  c.). 


301.  HTDROaiOBSRTTrB.     Idrogiobertite   B.  Beaeehi.    Rend.    Accad.    8c.,  Napoll, 
Dec.  12.  1885. 

In  spherical  forniB,  2  to  15  mm.  in  diameter;  compact.    G.  =  2-149-3-174. 
Color  light  gruy. 

Comp.— MgCO,.I^(OH),  +  2H,0  or  2MgO.CO,.3H,0    =     Carbon    dioxide 
24-7,  magneflia  44-9,  H,0  304  =  100. 

AnaL— 1,  2,  R  Scacchl,  both  calculated  to  100  after  deductiog  Impurities. 


\,  Italy;  magnetite  b  often 


302.  IiANSFOHSITB.  >.  A.  Qenth,  Zs.  Er.,  14.  353.  168S.  F.  A.  Otnth  and  S.  L. 
AnjIsU.  Am.  J.  8c.,  39,  lai,  1690. 

Tricliiiic.  Axea  di :  J  :  ^  =  0*5493  :  1  :  0-5655;  a  =  95"  31|';  fi=  100°  16', 
y  =  92'  27i'  Penfield. 

100  A  010  =  86"  31',  100  A  001  =  79°  271',  010  A  001  =  •84"  6'. 


CO, 

MgO 

B,0 

25-16 

4491 

2998 

36  ao 

44'2S 

80-48 

Fonu: 

if  (lio,  J) 

/•(HI 

1') 

odia,!) 

g  (8i3,  'fS) 

1    (010.  i-I) 

t   (170.  '(-71 

y  (ill, 

.1) 

» liii.  1,) 

r(IOi2U, 'H-l) 

<   (001.  0) 

/  (201.  ,a-i,) 

f    (fll-2. 

,*6) 

p  (ifti,  8-S ) 

r  (183.  'l-a) 

".  010.  /■) 

d  (031.  2-V) 

It  (I82, 

.i^)  ^ 

«(i52.  I-S,) 

•  (172.  'i-t) 

h  (150.  i-&) 

»  mi.  '2-{} 

w  (S  IS 

1,  ,1^5) 

p  (111,  '1) 

i  (810,  fS) 

Angles:  em  =  IS'  IS*,   eM'  =  *M'  85',  mJf '  =  •56°  57',  blf  =  *W  18',  W  =  •89*  Iff 
=  44"  50'.    ep  =  44"  69',    ap  =  42°  VH:    For  other  augles,  see  PfU. 

In  stalactitic  forme,  bounded  at  tbe  free  extremity  with  crystalline  faces. 


H.  =  2  5.     0.  =  I'M  StaoklionBe;  I'd 


Olearage:  distinct,  probably 
KeeleT.    Luster  on  ori^al  crysuuiine  races  Tixreons.     wmw  ana  raansinceni;, 
reoembling  parafiSn,  when  nnoltered,  bat  speedily  becoming  dtUI  white  and  opaque. 


306  CARBONATES. 

Corap.— 3MgG0,.Mg(0H),  +  21H,0  =  Carbon  dioxide  19*2,  magnesia  23-2, 
irater  67-6  =  100. 

AnaL— F.  J.  Eeeley,  Zs.  Kr.,  14,  255,  1888. 

CO,  18-90  MgO  2818  H.O  57'79  =  9987 

Of  the  water  26*88  p.  c.  are  lost  over  H«S04,  12'81  p.  c.  at  110°  C,  9*76  at  185'  C,  9*89  at  a 
red  heat.    Stackhouse  (ib.)  obtained:  COt  +  HtO  [76  40],  MgO  2860  =  100. 

Obi. — When  first  found,  formed  small  stalactites  (up  to  20  mm.  in  length)  attached  to  the 
carbonaceous  shale  forming  the  roof  of  a  gallery  in  the  anthracite  mine  at  Nesquebouing  near 
Lansford,  Schuylkill  Co.,  Penn.  These  were  in  part  changed  to  nesquehonite  (p.  800),  and  later 
when  exposed  to  the  exterior  air  the  change  became  complete  and  they  were  converted  into  a 
white  chalky  mass  showing  dull  crystalline  planes  at  the  extremity. 

Htdkodolomitb.  Hydromagnesit  v.  KobeU,  J.  pr.  Ch.,  36,  804,  1845.  Ealkmagnesit 
Havsm,,  Handb.,  1404,  1&47.  Hydromanninocalcit  Hdrtmann,  Nachr.,  299.  Hydromagno- 
calcit  pt.  Hydrodolomit  2^.  Hydronickelmagnesite  8/iep.,  Am.  J.  Sc.,  6,  250,  1848.  Pennitb 
Berm.,  J.  pr.  Ch.,  47,  18,  1849. 

This  includes  the  hpdrodolomite  of  Vesuvius,  which  is  stalactitic  and  in  globular  forms; 
6.  =  2*495;  white  or  yellowish  white.  Also  ptmnite  of  Hermann,  from  Texas,  Pa.,  which  occurs 
in  apple-green  to  whitish  crusts,  having  a  surface  of  minute  spherules,  on  serpentine  and 
chroniite;  the  color  is  due  to  nickel;  a  substance  called  pennite  also  occurs  at  Swinaness  and 
Haroldswick,  Unst.  Shetland. 

Analyses  (see  5th  £d.,  p.  708)  show  hydrodolomite  to  be  a  hydrated  carbonate  of  calcium 
and  magnesium,  but  probably  a  mixture  of  hydromagnesite  and  caldte.  Oenth  states  that  pennite 
is  dolomite  in  minute  hexagonal  prisms,  generally  coated  with  deweylite,  etc.,  so  that  the  crys- 
tals can  rarely  be  recognized. 

HiBBERTiTB  ffeddU,  Min.  Mag.,  2,  24,  1878.  A  pulverulent,  lemon-yellow  substance 
occurring  with  chromite  on  the  island  of  Unst.  It  is  a  hvdrous  carbonate  of  magnesium  and 
calcium,  probably  a  mixture  like  the  above.  See  5th  Ed. ,  App.  ui,  p.  58.  Named  after  the 
discoverer  of  chromite  on  Unst 

303.  ZARATITB.  Hydrate  of  Nickel  (fr.  Texas,  Pa.)  SUliman,  Jr.,  Am.  J.  Sc,  3,  407, 
1847;  Emerald  Nickel  Id.,  ib..  6,  248,  1848  Nickel  Smaragd  Germ,  Texasit  Kenng.,  Min.. 
1858.  Carbouato  hidratado  de  Niquel  (fr.  Spain)  A.  Casa/res,  A.  M.  Alcibar  in  Min.  Revista  of 
Madrid,  804.  1850;  Zaratita  Casares,  ib.,  176,  March,  1851.    Zsuniii  tormg  or thogr. 

lucrusting;  often  small  stalactitic  or  minute  mammillary;  sometimes  appear- 
ing prismatic  with  rounded  summits.     Also  massive,  compact. 

Brittle.  H.  =  3-3-25.  G.  =  2 -57-2 -69.  Luster  vitreous.  Color  emerald- 
green.     Streak  pater.     Transparent  to  translucent. 

Comp. — A  hydrated  basic  nickel  carbonate,  NiC0,.2Ni(0H),  +  4H,0  or 
3NiO.CO,.6H,0  =  Carbon  dioxide  11-7,  nickel  protoxide  59-6,  water  28-7  =  100. 
Analyses.  5th  £d.,  p.  711. 

Pyr.,  etc. — In  the  closed  tube  vields  water  and  carbon  dioxide,  and  leaves  a  grayish  black 
magnetic  residue.  B.B.  infusible.  With  borax  reacts  for  nickel.  Dissolves  easily  with 
effervescence  in  heated  dilute  hydrochloric  acid. 

Obi. — Occurs  on  chromite  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 
Swinaness,  Unst,  Shetland. 

Also  in  Spain,  near  Cape  Hortegal  in  Galicia,  where  it  occurs  as  an  incrustation  on  a 
magnetite  in  which  there  is  some  nickel  sulphide:  it  is  in  clear  emerald-green,  vitreous  crusts, 
sometimes  transparent,  and  also  in  stalactites.  From  the  mines  of  Rapi,  San  Miguel,  Peru.  In 
a  chromite  mine  with  millerite  in  peridotvte  from  the  Sommergraben  near  Kraubat,  Styria. 

Named  after  Sen.  Zarate  of  Spain.    Casares's  name  antedates  that  of  Kenngott 

304.  RBMINGTONITZI.    J.  G.  Booth,  Am.  J.  Sc.  14,  48,  1852. 

A  rose-colored  incrustation^  soft  and  earthy;  opaque.  Streak  pale  rose- 
colored. 

Comp. — A  hydrous  cobalt  carbonate^  but  precise  composition  not  ascertained. 

Pyr.,  etc. — Dissolves  in  hydrochloric  acid  with  a  slight  effervescence,  making  a  green 
solution,  the  color  due  to  iron.    Cobalt  reaction  with  berax. 

Obs. — Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and 
epidote,  at  a  copper  mine  near  Finksbur^,  Carroll  Co.,  Maryland.  Named  for  Edward  Rem- 
ington, superintendent  of  the  mine  at  which  it  was  found. 

306.  TBNaBRITB.  Eolsyrad  Ttterjord  A,  F.  Svanberg  and  G.  Tenger,  Arsb.,  16,  206,. 
1888.    Tenirerite  Bana.    Carbonvttrine  Adam,  Tabl.  Min.,  24, 1869. 
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Pulvenilent  In  thin  coatings.  Sometimes  an  appearance  of  radiated 
crystallizatiou. 

Luster  dull,  or  like  that  of  chalk.     Color  white. 

Comp. — Stated  to  be  an  yttrium  carbonate,  but  no  analysis  has  been  published. 

P3rr^  etc— In  tbe  closed  tube  yields  a  considerable  amount  of  water  (Brush).  Efiervescea 
with  acids. 

Oba. — Occurs  as  a  thin  coating  on  gadolinite  at  Ytterby,  and  is  evidently  a  result  of  its 
alteration.  A  similar  mineral,  sometimes  in  crystals,  is  associated  with  the  gadolinite  of  Llano 
Co.,  Texas,  but  it  has  not  been  positively  identified. 

306.  BISBfUTITB.  Bismutit  BreUh.,  Pogg.,  63,  627,  1841.  Eohlensaures  Wismuthoxyd, 
Wismutbspath,  C^erm,    Bismuthite.     Carbonate  of  Bismuth. 

Incrustingy  or  earthy  and  pulverulent;  amorphous. 

H.  =  4-4-5.  G.  =  6 '86-6 -9  Breith.;  7 '07  Kff.  Luster  vitreous  when  pure; 
sometimes  dull.  Color  white,  mountain-green,  and  dirty  siskin-green ;  occasionally 
straw-yellow  and  yellowish  gray.  Streak  greenish  gray  to  colorless.  Subtransiucent 
to  opaque. 

Comp. — A  basic  bismuth  carbonate,  exact  composition  doubtful,  perhaps 
Bi,0,.CO,.H,0  (Louis,  anal.  4).     Cf.  bismutospharite,  p.  290. 

AnaL— 1,  Rg.,  Pogg.,  76,  564,  1849.  2,  8,  Oenth,  Am.  J.  So.,  23,  426,  1857.  4,  Louis, 
Min.  Mag.,  7.  189,  1887. 


CO. 

Bi,0, 

H,0 

1. 

Chesterfield  Distr. 

G.  =  7-67 

6*56 

9000 

8-44  =  100 

2. 

If               (« 

704 

89-05 

8-91  =  100 

8. 

<<               II 

7-80 

87-67 

508  =  100 

4. 

Transvaal 

804 

88*95 

800  =  100 

The  material  in  most  cases  is  very  Impure;  from  the  above  analyses  iron  oxide,  silica,  etc., 
have  been  deducted,  e.g.,  in  1,  7  p.  c;  in  4,  10*5  p.  c,  6.  =  6*86  of  the  impure  material. 

Carnot  obtained  in  bismuth  carbonates  from  Meymac,  Corr^ze,  France,  with  G.  =  6*9-7*6: 
86  9-89*7  p.  c.  Bi.O,,  3*14-6*43  CO,,  1-94-4*86  H,0,  C.K.,  79,  804,  1874.  Cf.  also  analyses  by 
Frenzel.  Liversidge,  Winkler,  5th  Ed.,  App.  iii,  p.  16. 

Pyr.,  etc.— In  the  closed  tube  decrepitates  and  gives  off  water.  B.B.  fuses  readily,  and 
on  charcoal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  bismuth  oxide.  Dissolves 
in  nitric  acid,  with  slight  effervescence.  Dissolves  in  hydrochloric  acid,  affording  a  deep 
yellow  solution. 

Obs.— Bisiiuitite  occurs  at  Schneeber^  and  Johanngeorgenstadt,  with  native  bismuth,  and 
near  Uirschberg  in  Russian  Voigtland.  with  brown  iron  ore,  native  bismuth,  and  bismuthinite; 
at  Joaebimsthal;  Neustiidtel,  haxon^;  near  Baden.  At  Meymac,  Corr^ze,  France:  with 
auriferous  quartz  iu  the  Lydeuburg  district  of  the  Transvaal.  lu  New  South  Wales,  at  Pond's 
Creek  with  stream  tin. 

In  the  U.  ^.,  in  So.  Carolina,  at  Brewer's  mine,  in  porous  yellowish  masses,  sometimes 
reddish  from  iron  oxide;  surface  of  fracture  white  and  vitreous,  resembling  somewhat  calamine; 
in  Gaston  Co..  N.  C,  in  yellowish  white  concretions.  In  California,  in  gold  placers  on  Big 
Pine  Creek.  Inyo  Co.;  also  from  Phoenix,  Arizona. 

W.vLTHERiTE  Adam,  Tabl.  Min. .  27, 1869.  A  bismuth  carbonate  occurring  with  the  bismutite 
of  Jottcbimsthal  in  thin  lon^ish  crystals,  vitreous  siskin-green  to  clove-brown,  translucent  It 
contains,  acconting  to  Linoacker  (Vogrs  Min.  Joach.,  168),  bismuth  oxide,  carbon  dioxide, 
water,  silica;  effervesces  with  acids,  and  B.B.  gives  bismuth  reactions.  Cf.  Btd.,  Bull.  Soc. 
Min.,  4  58  1881. 

Aqnesite.  Carbonate  of  Bismuth  W,  Macgregcr,  Sowerby's  English  Min.,  5^w<f.,  Tr.,  2, 
375.  1832;  Agnesite  B,  A  M.  Min..  591,  1852.  Gregorite  Adam,  Tabl.  Min  ,  27,  1869.  An 
earthy  steatite-like  mineral  from  St.  Agnes  in  Cornwall,  made  by  Maoirregor  a  bismuth 
carboaate,  but  his  results  have  been  shown  to  be  totally  erroneous.  See  further  5th  £d.. 
p.  793, 

307.  URANGTHAIiUTB.  Kalk-Uran-carbonat  Vogl.  Jb.  G.  Reichs.,  4,  221,  185a 
Flulherite  Weiaback,  Synops.  Min.,  48,  1875.     Uranothallit  Schravf,  Zs.  Kr.,  6.  410, 1882. 

Orthorhombic.     Axes  df :  J  :  <J  =  0*601  :  1  :  0-358  (approx.)  Schranf*. 

Porms:  h  (010.  ii).  m  (110,  /),  n  (180,  i-S),  u  (201,  2  i),  o  (221,  2).  0  (263.  2-S). 
Measured  angles:  mm"  =  60''-68%  um  =  47^-49%  m0  =  56"  40'.  <po  =  25'*-26*. 
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Crystals  minute  and  indistinct,  united  in  scaly  or  granular  aggregates,  often 
incrusting. 

Cleavage:  a  (100)  easy  but  imperfect.  H.  =  2'5-3'0.  Luster  vitreous,  on 
cleavage-face  pearly.  Color  siskin-green.  Streak  same  but  paler.  Subtrans- 
parent  to  translucent. 

Comp.— 2CaC0  .U(CO,)  .10H,0  or  2CaO.UO,.4CO,.10H,O  =  Carbon  dioxide 
23-8,  uranium  dioxide  36*8,  lime  15-1,  water  24-3  =  100. 

AnaL— 1,  Lindacker,  Jb.  G.  Reichs.,  4,  221,  1858.    2,  Schrauf,  1.  c.    8,  FoulloD,  Yh.  O. 
Reichs.,  269,  1888. 


CO, 

UO, 

CaO 

H.O 

1. 

2. 
8. 

f  24-18 
22-95 
28-18 

87-08 
86-29 
85*45 

15*55 
16*42 
16  28 

28-24  =  100 

28-72  =  99*88 

22-44  FeO  2*48  =  99*78 

Pyr.— B.6.  on  charcoal  infusible;  with  borax  and  salt  of  phosphorus  the  reaction  for 
uranium.  Dissolves  with  effervescence  in  sulphuric  acid,  a  white  deposit  being  thrown  down; 
solution  in  sulphuric  and  hydrochloric  acids  green,  in  nitric  acid  yellow. 

Obi.— Occui-s  as  an  incrustation  on  uraninite  at  Joachimsthal,  Bohemia. 

Rai— >  L.  c,  cf.  Brz.,  Yh.  G.  Reichs.,  269,  1888. 

308.  UBBXaXTB.  J,  £.  ikniOi,  Am.  J.  Sc.,  6,  886, 1848.  and  11.  259, 1851.  Uian-Ealk- 
Carbonat  Vogl,  Jb.  G.  Reichs.,  4,  221,  1858. 

In  mammillary  concretions,  or  thin  coatings;  cleavage  apparent  in  one 
direction. 

H.  =  2-2  "5.  Luster  of  fi-acture  vitreous.  Color  beautiful  apple-green. 
Transparent. 

Gomp. — A  hydrous  carbonate  of  uranium  and  calcium,  formula  perhaps  CaCO,.- 
(UO,)CO,.20H,0  (Rg.)  =  Carbon  dioxide  11-1,  uranium  trioxide  36-4,  lime  7-1, 
water  45-5  =  100. 

AnaL-J.  L.  Smith: 

CO,  10 2  UO,  880  CaO  80  H,0  45*2  =  101*4 

Pyr.,  etc.— In  a  matrass  yields  much  water  and  becomes  yellowish  gray.  At  redness  it 
blackens,  without  fusing,  and  on  coolinff  returns  to  an  orange-red  color.  At  a  higher  heat  it 
blackens,  nud  remains  so  on  cooling.  With  borax  or  salt  of  phosphorus  reacts  for  uranium. 
Dissolves  readily  in  dilute  acids  with  effervescence. 

Obs.— Occurs  with  medjidite  on  uraninite  near  Adrianople,  Turkey;  also  at  JohauD- 
georgenstadt  and  Joachlmsthal.  Dr.  Smith  states  that  both  the  lime  and  uranium  of  this  salt 
are  derived  from  the  uraninite.  Named  for  Baron  Justus  Liebig  (1808-1878),  the  Ctennan 
chemist. 

309.  VOGIiITB.  Uran-Kalk-Eupfer-Carbonat  Vogh  Jb.  G.  Reichs.,  4,  222, 1858.  Yoglit 
Haid,,  ib.,  228. 

In  aggregations  of  crystalline  scales.  Scales  rhomboidal  somewhat  like 
gypsum,  with  angles  of  100°  and  80°,  Haid. 

Luster  pearly.     Color  emerald-green  to  bright  grass-green.     Dichroic. 
Gomp. — A  hydrous  carbonate  of  uranium,  calcium  and  copper. 
AnaL— Llndacker,  ibid. 

CO,  26*41         UO  8700         CaO  1409         CuO  8*40         H,0  18*90  =  99*80 


^  L.,  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  in  the  platinum  forceps 
infusible,  colors  the  flame  deep  green;  if  moistened  with  hydrochloric  acid  the  flame  ia 
momentarily  blue.  With  soda  on  charcoal  yields  metallic  copper.  With  borax  in  O.P.  the 
bead  is  yellow  while  hot  and  reddish  brown  on  cooling;  in  R.F.  green  while  hot  and  clouded 
when  cold.     Soluble  in  acids  with  effervescence. 

Obs.— From  the  Elias  mine,  near  Joachimsthal,  implanted  on  uraninite. 

SchkOckinorritk  Sehrauf,  Min.  Mitth.,  187,  1873 

Occurs  at  Joachimsthal  on  uraninite.  in  small,  six-sided  tabular  crystals  referred  to  the 
orthoihombic  system;  hm  =  68^".  A  bisectrix  is  normal  to  6.  Color  greenish  to  yellow.  It  is 
stated  to  be  hydrous  oxycarbonate  of  uranium,  containing  only  traces  of  80,.  Loss  by  ignition 
(H,0  and  CO,)  =  86*7.    Contains  also  a  little  lime.    Named  after  Baron  SchrOckinger. 
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Raiiditb  Koenig,  Proc.  Ac.  Philad.,  406,  1878.  A  canary-yellow  incnistation  on  granite, 
atFrankford,  near  Philadelphia,  Penn.  A  hydrous  carbonate  of  calcium  and  uranium.  An 
analysis  (on  0  047  gr.)  of  impure  material:  [CO.  20-84],  UtO.  31-68,  CaO  3*3-50.  H,0  6*68  =  100. 
T.  D.  Rand  (ib.,  274,  1880)  shows  that  the  coating  consists  lai-gely  of  calcite,  and  after  this  has 
been  removed  by  acutic  acid,  there  remain  tne  unattacked  tufts  of  acicular  crystals  of 
nodiie:  these,  dissolved  in  hydrochloric  acid,  yielded  largely  of  calcium  and  uranium,  with  a 
trace  of  phosphoric  acid,  alumina,  etc. 

Selbtte.  Luftsaures  Silber  (from  anal,  by  Selb)  Widenmannt  Min.,  680, 1704,  Lewt,  Min., 
95.1704;  Orausilber;  Carbonate  of  Silver,  BeU),  Tasch.  Min..  9.804. 1817;  Selbit  J9attf.,Handb.. 
506,1845.  A  crrayish  ore,  made  a  carbonate  by  Selb,  who  discovered  it.  in  1788.  at  the  mine 
Wenzel  near  Wolfach.  Baden.  According  to  Walchner  (Mag.  f.  Pharm.,  26,  1)  it  is  only  a 
mixture;  and,  according  to  Sandberger  (Jb.  Min.,  221, 1864).  one  of  Selb's  original  specimens. 
under  the  lens,  proved  to  contain  within  earthy  argentite,  dolomite  and  silver,  and  all  parts 
afforded  a  sulphur  reaction. 

Del  Rio  described  a  silver  carbonate  from  Real  Catorce,  Mexico,  wher^  it  is  called  Plata 
Jitf2(Gilb.  Ann.,  71, 11,  1822),  which  also  is  regarded  as  a  mixture.  Plata  ^\^^  however,  is  a 
term  somewhat  loosely  uised  for  a  number  of  silver  ores.    Cf .  Domeyko,  MiBb  <9iW^  420, 1879. 


Oxygr^n  Salts, 
a.  SZIiZOATES. 

A.  Anhydrous  Silicates. 

B.  Hydrous  Silicates. 

This  chapter  closes  with  a  section  including  the  Titanates,  Silico-titanates, 
Titano-uiobates,  etc.,  which  connect  the  Silicates  proper  with  the  Niobates  and 
Tantalates. 

The  line  between  the  strictly  anhydrous  and  hydrous  silicates  cannot  be  sharply  drawn, 
since  with  many  species  which  yield  water  upon  ignition,  the  part  played  by  the  elements 
forming  the  water  is  as  yet  uncertain.  Furthermore,  in  the  cases  of  several  groups  the  strict 
arrangement  is  deviated  from,  since  the  relation  of  the  species  is  best  exhibited  by  introducing 
the  related  hydrous  species  immediately  after  the  others. 


A.  Anhydrous  Silicates. 

Some  species  strictly  belonging  here  are  placed  among  the  Hydrous  Silicates;  see  p.  668. 

Z.  Disilicates,  Polysilicates. 
n.  Metasilicates. 
in.  Orthosilicateg. 
TV.  Subsilicates. 

The  DisiLicATES,  RSi^O^,  are  salts  of  disilicic  acid,  H,Si,0„  and  have  an 
oxygen  ratio  of  silicon  to  bases  of  4  :  1,  as  seen  when  the  formula  is  written  after 
the  dualistic  method,  R0.2SiO,. 

The  Polysilicates,  R,Si,0^,  are  salts  of  polysilicic  acid,  H^Si.O,,  and  have  an 
oxygen  ratio  of  3  :  1,  as  seen  in  2R0.3SiO,.     They  have  been  called  trisilicates. 

The  Metasilicates,  RSiO,,  are  salts  of  metasilicic  acid,  H,SiO„  and  have  an 
oxygen  ratio  of  2  :  1.     They  have  hence  been  called  bisilicatis. 

The  Orthosilicates,  R,SiO^,  are  salts  of  orthosilicic  acid,  H^SiO^and  have  an 
oxyeen  ratio  of  1  :  1.  They  have  hence  been  called  nniailicates.  The  majority 
of  the  silicates  fall  into  one  of  the  last  two  groups. 

Furthermore,  there  are  a  number  of  species  characterized  by  an  oxvgen  ratio  of 
less  than  1  :  1,  e.g.,  3:4,  2:3,  etc.  These  basic  species  are  grouped  as  Subsili- 
cates. Their  true  position  is  often  in  doubt;  in  some  cases  they  are  to  be  regarded 
as  basic  salts  belonging  to  one  of  the  other  groups. 

The  above  classification  cannot,  however,  be  carried  through  strictly,  since 
there  are  many  species  which  do  not  exactly  conform  to  any  one  of  the  groups 
named,  and  often  the  true  interpretation  of  the  composition  is  doubtful.  Further- 
more, within  the  limits  of  a  single  group  of  species,  connected  closely  in  all  cssen- 
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tial  characters,  there  may  be  a  wide  variation  in  the  proportion  of  the  acidic  element. 
Thus  the  triclinic  feldspars,  placed  among  the  polysilicates,  range  from  the  true 
polysilicate,  NaAlSi,0.,  to  the  orthosilicate,  CaAl,Si,0,,  with  many  intermediate 
compounds,  regarded  as  isomorphous  compounds  of  these  extremes.  Similarly  of 
the  scapolite  group,  which,  however,  is  included  among  the  orthosilicates,  since  the 
majority  of  the  compounds  observed  approximate  to  that  type.  The  micas  form 
another  example.  For  a  further  discussion  of  the  matter  see  the  special  groups  in 
the  pages  which  follow. 

It  is  possible  to  reduce  the  number  of  acids  assumed,  as  suggested  by  Groth,  by  regarding 
polysilicic  acid  as  compounded  of  disilicic  and  metasilicic  acids,  HiSisOa  =  HtSiiO»  4-  UtSiOs. 
Or,  as  suggested  by  B^ker,  metasilicic  acid  may  be  regarded  as  formed  from  polysilicic  acid 
and  orthosilicic  acid,  4H9SiOt  =  H4SiiO0  4-  H48i04;  while  disilicic  acid  mav  be  considered  as 
a  polysilicic  acid  from  which  orthosilicic  acid  has  been  isolated,  4Ht8itO»=  8H4Sis08  —  H«8104. 
Rammelsberg  prefers  to  regard  most  of  the  more  comi)lex  silicates,  not  conforming  to  the  simple 
types,  as  compounds  in  varying  proportions  of  metasilicates  and  orthosilicates,  with  sometimes 
disilicates,  etc. 

An  excellent  recent  discussion  of  the  composition  of  the  Silicates  as  a  whole  is  given  by 
Groth  in  the  last  edition  (1889)  of  his  TabeUan'$e^ie  Uebermcht  der  Minernlien,  pp.  87-102.  Brief 
but  suggestive  remarks  are  made  by  Tschermak  in  his  Lehrbueh  der  MinercUoffie  (1883).  Im- 
portant recent  contributions  to  the  subject  hnTe  been  made  by  F.  W.  Clarke,  who  has  dis- 
cussed the  matter  from  a  more  or  less  theoretical  standpoint  (Am.  J.  8c. ,  29,  882,  1885,  31, 270, 
1886.  38,  884,  1889,  el  al.)  and  also  attacked  the  problem  by  analytical  methods  (lb.,  40,  808, 
405,  452,  1890)  with  important  resulu.  Cf.  also  Id.,  U.  8.  G.  8urv..  Bull.,  60,  18,  1890,  78,  11, 
1891. 


L  DiflUioates,  RSi.O,.    Polysilioates,  R,Si,0.. 
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Petalite  Group. 

LiAl(Si,OJ,  Monoclinic 

HKOa,Al,(Si,OJ,     Hexagonal 


a  :i  :  d  ft 

1-1534  :  1 :  0'7436     67°  34' 
i  =  0-6620 


d:h:i  ft 

818.    Bndidymite       HNaBeSi,0,        Monoclinic        1-7107  :  1  :  11071    86°  14^' 


310.  PBTAZJTB.    Petalit  d'Andrada,  8cherer's  J.,  4,  86,  1800.    Castor  (fr.  mha)Breiih., 
Lieb.  Ann.,  69,  486,  1849,    Beraeliite  Clarke,  Ann.  Phil.,  11,  196, 1818. 

Monoclinic.     Axes:  A:h:i=  1-1634  : 1  :  0-7436;  ft  =  *67°  34'  =  001  A  100 
Des  CloizeaQx\ 

100  A  110  =  46°  60',   001  A  101  =  25°   33^',  001  A  Oil  =  34°  30^'. 

y  (101,  -  1-i) 


I': 
« (100.  i-l) 
b  (010,  i-l) 


e  (001,  O) 

m  (110,  n 

g  (120,  i'% 


mm"'  -  98*  40' 
bm  =  •48*  10* 
gg'      =    SO-KT 


to  (408,  -  4-i) 
0  (301,  -  S-l) 

enzrz    80' 58^' 
CO  =«88'*8r 
Cf   =    62*88' 


•  (605,  H)?  cleavage 
a  (401,  4-1) 


e  (021.  34) 
X  (241,  4-2) 


ca  =  89*  87' 
ee  =58'58' 
cm  =  74'  52' 


ex  =r  80*28' 
XX'  =  129'  82' 
mo  =    53*  14' 


The  form  of  petalite  approximates  to  that  of  the  monoclinic  pyroxenes,  especially  to 
tpodumene;  in  oompoeition  also  these  two  species  are  related,  but  in  specific  gravity  they  diverge 
widely. 

Crystals  rare,  commonly  tabular  J  b  or  elongated  ||  a;  the  faces  c,  a,  o  smooth, 
the  others  often  striated  or  rough.     Usually  massive,  foliated  cleavable. 

Oleavagc:  c  perfect;  o  (201)  easy,  z  (905)  difficult  and  imperfect.     Fracture 
Imperfectly  oonchoidal.    Brittle.     H.  =6-6-5.     G.  =  2'39-2-46.     Luster  vitreous. 
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on  c  pearly.  Colorless,  white,  gray,  occasionally  reddish  or  greenish  white.  Streak 
nncolored.     Transparent  to  translucent. 

Optically  +.    Double  refi-action  strong.    Ax.  pi.  and  Bx^  X  J;  the  ax.  pi.  in- 
clined -  87°  30'  to  c  for  red,  hence  Bxo.r  A  f  =-  76^4';  also  Bxcw  A  <J  =-  74**  30'. 
.  Dispersion  p  <  v  small ;  crossed,  weak.    Axial  angles,  castorite,  Dx.' 

2Hi,r  =  86- 27i'    2Ha.y  =  86°  SOJ'    2Ha.bi  =  86' 42'    y5,  =  1-5078    /5y  =  1-5096    /J„  =  1-5180 
.-.      2V,=  88'*80  2Vy  =  88'84'  2Vm  =  88°  52' 

Also,  petalite: 

2Ha.r  =  86"  24'  2H«.y  =  86°  28'  2Ha.bi  =  86*  48' 

ffy  =  1-504  /3j  =  1-510  Xt  =  1*516  M.  L6vy.Lcx.» 

Var. — 1.  Caat&rite,  in  distinct  transparent  crjrstals,  affording  the  above  angles*  Dx. 
G.  =  2-88,  Breith.;  2-897-2405.  Damour. 

2.  Ordinary  petmUte,  cleavable  massive;  G.  =  2412,  2*420.  2465  UtO,  Dmr. 

Comp.— LiAl(8i,0J,  or  Li,O.Al,0,.8SiO,  =  Silica  78-4,  alumina  16-7,  lithia 
4-9  =  100. 

Anal.— 1,  Sonden,  G.  FOr.  FOrh..  6,  89.  1882.  after  deducting  0*5  p.  c.  apatite.  2.  Smith 
and  Brush,  Am.  J.  So..  16,  878,  1858.  8,  Rg.,  Ber.  Ak.  Berlin,  18,  1878.  4,  F.  W.  Clarke, 
priy.  contr. 

SiO,    Al.O,  Li,0   Na.O  E.O 

1.  Ut5  f  77*97  1708  422  0*78  —    =  100              [0*24  =  99*75 

2.  Bolton  i  77-92  1624  8  68  0*51  ir.  Ign.  065.  Fe,0.  0*56,  Hg 
8.  Elba,  (%w(on'te  G.  =  2*886  77*87  17*55  2*77  1*04  0*48  U,0  0*84  =  100  [100-!» 
4.  Peru.  Maine  77*29  ^6*95  2*62  2'89  Ir.  ign.,  108,  Fe,Os,MnO  <r.  = 

The  chemical  composition  and  relation  to  spodumene  are  discussed  by  Doelter,  Min.  Mltth., 
1,  529.  1878. 

Pyr.,  etc.— Gently  heated  emits  a  blue  phosphorescent  light.  B.B.  on  charcoal  becomes 
glassy,  subtransparent,  and  white,  and  melts  only  on  the  edges:  gives  the  reaction  for  lithia. 
With  borax  it  forms  a  clear,  colorless  glass.    Not  acted  on  by  acids. 

Obs.— Petalite  occurs  at  the  iron  mine  of  UtO.  Sweden,  accompanying  lepidolite,  tourmaline^ 
spodumene,  and  quartz;  on  Elba  (castorite)  in  attached  crystals. 

In  the  U.  8..  at  Bolton.  Mass.,  with  scapolite;  at  Peru,  Maine,  with  spodumene  in  albita. 
According  to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto.  Canada. 

Lithia  was  first  discovered  in  this  mineral  by  Arf  vedson.  The  name  petalite  is  from  nera- 
Xov,  a  leaf^  alluding  to  the  cleavage. 

Ref.— *  Ann.  Ch.  Phys  ,  3,  264,  1864,  and  Pogg.,  Ifl2,  648,  1864.  Cf.  Svr.,  Zs.  G.  Qes.* 
22,  668, 1'870.    »  L.  c,  also  Min.,  2,  xxxvi,  1874.    »  C.  R.,  106,  777,  1888. 

Htdrocabtorite.  Idrocastorite  O,  Ghrattarola,  Boll.  Com.  Geol.,  828.  1876.  A  deoom 
position  product  of  Elba  castorite.  Occurs  as  a  white  mealy  aggregate  of  tine  crystalline  needles, 
surroundiug  a  nucleus  of  the  original  mineral.  H.  =2.  G.  =  216.  Anal. — 1,  Grattan>la,  on 
material  not  entirely  pure.    2,  Sansoni,  Att.  Soc.  Tosc.,  4,  820,  1879. 


SiO, 

Al.O. 

CaO 

MgO 

H.O 

59*59 

21*85 

4*88 

~- 

14*66    s=    99*98 

5818 

19-70 

417 

0-50 

15*96    =    98*46 

1. 

2. 

311.  BnijARmi.    Kenngott,  Jb.  Min..  81,  1870.    Giuflte  Kuschei-Kohler,  ib..  926.  1877. 

Hexagonal.     Axis  6  =  0*6620;  0001  A  1011  =  *3r"  231'  Rinne'.     In  hexagonal 

prisms  with  c  (0001),  in  (lOfO),  a  (ll20),  p  (lOll).    Pyramidal  angles  :  pp'  =  oJ^ 
2r,;>;?^i  =  105"  13'. 

Cleavage  not  observed.     Fracture  conchoidal.     Brittle.     n.=5*5-6.    (}.=2*55 
-2*59.     Luster  vitreous.     Colorless  to  pale  green,  glassy. 

Basal  sections  show,  in  polarized  li^ht.  a  division  into  six  radial  sectors  (biaxial),  often 
with  a  central  core  diagonally  placed  and  also  divided  into  six  sectors.  The  central  |>ortion  la 
sometimes  uniaxial.  Hence  regarded  as  pseudohcxagonal  (analogous  to  witheritc)  by  Tsohermak*. 
Dcs  Cloizeaiix'.  Mallard^.  Kiune'.  however,  shows  that  the  original  position  of  equilibrium  was 
hexAi^onal  and  the  anomalous  characters  are  secondary;  this  is  confirmed  by  Ramsay*,  who  tinda 
that  incrense  of  temperature  makes  the  biaxial  portions  become  uniaxial. 

Comp.— HKCa,Al,(Si,0,)      or    H,O.K,0.4Ca0.2Al,0,. 24810,  =  Silica    72-7, 
alumina  10*3,  lime  11*3,  potash  4*8,  water  0*9  =  100. 
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847. 1877. 


1. 
2. 
8. 


Frenzel,  Jb.  Min.,  707, 1878.    2,  Finkener,  ib.,  62, 1874.    8,  Ludwig,  Min.  MitUu, 

8iO>    A1,0«   CaO    MgO    Na,0   Ka.0  H.O 

G.  =  2*69  71  12      8  45    1127      —     P'dll      —     1-65  =  100 

G.  =2-5  70  04    11<52    1005    0'20      0-65      5*74    169=    99*99 

G.  =  2*558       I  71-81    1067    11*65     tr.        ir.       4*86    1*86  =r  100*85 

r.,  •to^— B.B.  in  the  closed  tube  becomes  white  and  gives  oft  water,  but  only  at  a  high 
temperature.  In  the  forceps  fuses  with  intumescence  to  a  white  blebby  ^lass.  In  salt  of 
phosphorus  slowly  soluble  to  a  colorless  glass  leaving  a  skeleton  of  silica.  Insoluble  iu  hy- 
drochloric acid. 

Oba.— Occurs  in  Yal  Giuf,  Grisons,  Switzerland,  in  a  granitic  rock  with  smoky  quartz, 
orthoclase,  apatite,  titanite,  chabazite;  the  crystals  are  often  coated  or  penetrated  by  scales  of 
chlorite.  Aliso  reported  from  the  Strim  glacier  in  the  Tavetschthal.  It  was  lirst  incorrectly 
announced  as  having  been  found  in  Yal  Mflar,  hence  the  name  flrstgiven. 

R«£— '  Jb.  Min.,  fl,  1.  1885;  cf.  Eenng.,  pp'  =  85°  14';  also  l&hermak*,  who  shows  the 
variation  from  strict  hexagonal  symmetry.  *  Min.  Mitth.,  850,  1877.  *  Jb.  Min.,  41,  871,  1878u 
«  Bull.  Soc  Min.,  6,  241,  1882.    » Ofv.  Ak.  Stockh.,  42,  No.  9,  29, 1885. 


312.  BUDIDTBCXTB.    W.  0.  Brdgger,  Nyt  Mag.,  31, 196. 1887. 

Monoclinic.     Axes  i  :  ^  :  a  =  1-71075 : 1  : 1-10712;  /3  =  86**  14 J'  =  001  A  100 
Brdgger*. 

100  A  110  =  59°  38^',  001  A  101  =  31^  46t',  001  A  Oil  =  47**  51'. 

Porms»:  I  (810.  i-i)  x  (10*0*1,  -  104)       €  (C-10-8,  JJU)       o  (111.  -  1)       « (584.  J)  . 

h  (010,  irX)       d  (502,  -  H)       q  (601,  5-1)  u  (835,  -  |)  «  (552,  -  |)       t  (651,  5) 

€  (001,  0) 

Also  doubtful  112,  S82. 


IT"  =    59'  16' 

€0'  =  149*  87' 

00    s=   44*45' 

M'  s  109*  21V 

el    =*W44' 

eus    86M9' 

ct    =   82*59' 

w'  =    74**  51i' 

ed  ST    55*85' 

eo  -  •60*'  50' 

UU'  sr    52'  19' 

tt  =  117*  56' 

eq    =    76*17' 

C8  =    70*  56' 

00'   =*84*    2' 

Twins:  tw.  pi.  (1)  c,  producing  tw.  lamellae,  also  as  penetration-twins;  also  (2) 
a  plaue  normal  to  <;  in  !•  2. 

tlie  zone  co,  contact- 
twins  (f.  2),  the  axes 
crossing  at  angles  of 
nearly  GO*'.  Crystals 
always  twins;  habit 
tabular  |  c.  Faces  c, 
also  the  pyramids,  often 
striated  |  their  inter- 
section edges. 

Cleavage:  c  perfect; 

i  (551)  less  perfect.  H.  =  6.  O.  =  2*553.  Lnster  on  crystalline  faces  vitreons, 
on  c  pearly,  also  on  fracture  surfaces  in  zone  co  silky.  Color  white.  Transpareni 
to  trinslncent. 

Optically  +.     Ax.  pi.  |  5.     Bx  A  ^  =  —  58°  30'.    Refractive  indices: 


ar  =  1-54444 
ay  =  1-54533 
agr  =  1-54763 


fir  =  1-54479 
fij  =  1-54568 
figr  =  1-54799 


rr  =  1-54971 
yj  =  1-55085 
rgr  =  1*55386 


2Vr  =  80"  44' 
2Vy  =  29"  55' 
2Vgr  =  28"  62* 


Also  measured  axial  angles: 

2Ha.r  =  30'  48' 
2Hay  =  29*  4:r 
2iUffr    -  28   5i' 


2Hor  =  155*  45' 
2Ho.y  =  157*  5' 
2Ho.gr   =  158^  40' 


2Vr   =  30*  23t* 
2Vy  =  20"  iir 
2V,jr  ^  28"  aO' 
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Comp.— HNaBeSi,0,  or  H,O.Na,0.2Be0.6SiO,  =  Silica  734,  glucina  10-2, 
12-7,  water  3-7  =  100. 

AnaL— 1,  G.  Fliuk,  Nyt  Mag.,  1.  c,  as  corrected  by  A.  E.  Nd.,  1.  c.    2,  A.  E.  Norden- 
skiOld,  G.  FOr.  FOrh.,  9, 484,  1887. 


soda 


1. 
2. 


SiO, 

7219 
7811 


BeO 

1116 
10-62 


Na,0 

12-66 
12-24 


H,0 

8-84  =  99-84 

8-79  MgO  it.  =  99  76 


Pyr. — ^B.B.  fuses  easily  to  a  colorless  glass.  Dissolves  with  difficulty  and  incompletely  In 
acids.    Tlie  water  goes  off  completely  only  at  a  high  temperature. 

Obs.— Occurs  very  sparingly  in  zircon -syenite  on  the  island  Ovre-ArO,  in  the  Langesiind- 
£ord,  with  oegirite,  elceolite,  brevicite,  apophyllite,  natrolite,  etc. ;  it  was  formed  at  the  same 
time  with  the  zeolites  with  which  it  is  associated. 

Named  from  ei^  imU,  6i6v/ioS,  twin^  in  allusion  to  its  occurrence  in  twin  crystals. 

It  is  interesting  to  note  that  a  considerable  number  of  the  minerals  containing  beryllium  ae 
an  essential  constituent  {e.g,  ber^'l,  phenacite)  are  hexagonal,  like  the  element  itself  '(BrOgger 
&  Flink,  Zs.  Kr.,  9,  228,  18i34),  or  approximate  to  this  in  angle  and  method  of  twinning  («.^. 
eudidymite,  chrysoberyl,  beryllonite,  bertrandite,  etc.). 


Feldspar  Group. 
a.  Monodinic  Section, 


d: 

h:i 

fi' 

313. 

Orthodate 

Soda-Orthoclaae 

KAlSi.O, 

(K,Na)AlSi.O, 

0-6585  : 

1:0-5554 

116°     3' 

314. 

Hyalophane 

(K.,Ba)Al.Si,0,. 
p.  Tridinic  Section. 

0-6584  : 

1  :  0-5512 

115°  35' 

316. 

Microoline 
Soda-microcline 

KAlSi.O, 
(K,Na)AlSi.O. 

316A 

,  Anorthodate 

(Na,K)AlSi,0. 
Albtte-anorthtte  Series. 

• 

i:h:i 

a 

fi 

r 

816. 

Albito             NaAlSi.O.       0-6335  : 1 :  0-5577 

w  y 

116°  29' 

88°    9' 

317. 

Oligodaae    - 

0-6321  :  1 :  05524 

93^    4' 

116°  23' 

90°    5' 

818. 

Andenn.      [  {^^M^^d^-^^^''  '  ^ ''  ^'^^^^ 

93*^  23' 

116°  29' 

89°  59' 

819. 

Labradorite  > 

0-6377  :  1 :  0-5547 

93°  31' 

116°    3' 

89°  544' 

820. 

Anorthite        CaAl,Si.O.      0-6347  :  1 :  0  5501 

93°  13' 

115°  55' 

91°  12' 

Tne  general  characters  of  the  species  belonging  in  the  Feldspar  Group  are  as 
follows:  1,  Crystallization  in  the  monoclinic  or  triclinic  systems^  the  crystals  of  the 
different  species  resembling  each  other  closely  in  angle,  in  general  habit,  and  in 
methods  oi  twinning.  2,  Cleavaffe  in  two  similar  directions  inclined  at  an  angle  of 
90°  or  nearly  90°.  3,  Hardness  between  6  and  6-5.  4,  Specific  Gravity  varying 
between  2*5  and  2-9,  and  mostly  between  2-55  and  2-75.  5,  Colors  white  or 
pale  shades  of  yellow,  red  or  green,  less  commonly  dark.  6,  In  composition  sili- 
cates of  alaminium  with  either  potassium,  sodium^  or  calcium,  and  rarely  barium. 
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while  magnesiuin  aud  iron  are  always  absent.  Furthermore,  besides  the  several 
distinct  species  there  are  many  intermediate  compounds  having  a  certain  inde- 
pendence of  character  and  yet  connected  with  each  other  by  insensible  gradations; 
all  the  members  of  the  series  showing  a  close  relationship  not  only  in  composition 
but  also  in  crystalline  form  and  optical  characters. 

The  feldspars  furnish  a  striking  example  how  a  species,  or  group  of  species,  may  approx- 
imate in  angle  to  a  system  of  higher  symmetry,  while  diverging  widely  from  it  in  actual  form. 
Thus  of  the  commonly  occurring  planes  of  orthoclase:  n  (021),  y  (SOl)  correspond  in  axigle  to 
cubic  planes;  q  ^08)  to  an  octauedral;  m,  b,  e,  o  (111)  to  dodecahedral.  and  e(180).  x  (101)  to 
trapezohc^dral.  See  further  5th  £d.,  p.  887,  where  this  subject  is  developed  and  a  relation  to  the 
isometric  species  leucite  is  shown. 

The  species  of  the  Feldspar  Group  are  classified,  first  as  regards  form,  and 
second  witn  reference  to  composition.  The  monoclinic  species  include  (see  above) : 
OfiTHOGLASE,  potassium  felaspar  and  Soda-orthoclase,  potassium-sodium  fela- 
spar;  also  Htalophake,  barium  feldspar. 

The  tHclinic  species  include :  Microcline  and  Akorthoclase,  potassium- 
sodium  feldspars;  Albite,  sodium  feldspar;  Anorthite,  calcium  feldspar. 

Also  intermediate  between  albite  and  anorthite  the  isomorphous  sub-species, 
sodium-calcium  or  calcium-sodium  feldspars :  Oligoclase,  Akdesine,  Labrador- 

ITE. 

a,  Manoeiinic  Section, 

313.  ORTHOOXJL8B.  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur— ex  cubis  aliisque  flguris 
intersectisconstans,  4$?^'*  ^oss.,  814,  1646.  Felt-Spat,  Spatum  pyrimachum  (var.  album, 
cinereum,  rubrum).  Wall,,  Min.,  05,  1747.  Fftltspat,  Spatum  scintillans,  CronaL,  60,  1768. 
Feldspath  Oerm:,  Fr,  Feldspar  Bngl,  Felspar  had  orihoffr.  dating  from  Eirwan.  Feldstein 
Hau9m.,  Handb.,  628,  1813,  Orthose  K,  Tr.,  4,  1801,  in  index  alone,  p.  394,  4to  edition. 
Adular  ^mTA.,  Char.,  83,  1820.  [In  the  preceding,  the  whole  group  of  feldspars  is  included  in 
the  one  soecies.  1 

Feldspath  (Albite  excluded)  Ben,,  1816,  K.  Syst.  Min.  1810.  Feldspath  (Albite,  Labrador- 
ite,  and  Anorthite  excl.)  (?.  Hoae,  Gilb.  Ann.,  73,  178,  1828.  Orthoklas  (id.  excl.)  Breith., 
Char.,  1828;  (id.  +  Oligoklas  excl.)  Breith.,  Fogg.,  8,  79,  1826.  Potash-feldspar.  Ealifeld- 
spftth  Germ. 

Var.  introd.  a$  $p.  Adulaire  Pint,  Mem.  Feldsp.,  Milan,  1788;  Adular  Oerm,;  Adularla 
Engl;  Feldspath  nacre  ^./  Mondstein  var.  Feldspath,  Wern.,  Ueb.  Cronst,  1780;  id.  =  Adu- 
I&ria  Wem.,  Bergm.  J.,  876,  1789;  Moonstone.  Sanidin  JfoM,  NOggerath  Min.  Stud.  Geb. 
Niederrhein.  18U6;  Glasiger  Feldspath  Klapr.,  Beitr.,  1,  16,  1796,  and  others.  Necronite 
Eaifden,  Am.  J.  Sc.,  1,  806,  1819.  Fegmatolith  Breith..  Char.,  1828.  1882.  Murchisonite 
W.  PhiUifm,  Phil.  Mag..  1. 448,  1827.  Ryakolith  G.  Bmb,  Pogg..  16,  198,  1829,  28, 148,  1888; 
Rhyacolite.  Valencianit,  Mikroklin  Breith.,  Schw.  J.,  60,  822,  824.  1880.  Erythrite,  Perthite, 
Thorn.,  Phil.  Mag.,  fl2,  188,  189,  1848.  Loxoklas  Breith.,  Pogg.,  67,  419;  Loxoclase.  Chester- 
lite  8ea/,  Dana  Min.,  678,  laiO.  Felsit  von  Marienberg  BreSh.,  Pogg.,  67,  421,  Uandb.,  627, 
1847  =r  Paradoxit  Breith.,  B.  H.  Zig.,  26,  36.  1866.  Felsit  von  Mulda  id.,  Handb.,  628  = 
Muldan  td,  ib.,  89,  Cottait  id.,  ib.  Weissigit  Jenueh,  Jahrb.  Min.,  896,  186a  Lasur-Feldspath 
N.  Nd,  Bull.  Soc.,  Moscow,  30.  226,  1867. 

HAlleflinta.  Petrosilex,  Lapis  Corneus,  pt.,  Oronet.,  Min.,  67,  1768.  Felsite.  Leellte  (fr. 
Westmannland)  Clarke,  Ami.  Phil.,  1818. 

Monoclinic.  Axes  h  -A  :  i^  0 '65851  :  1  :  0-56538;  fi  ==  63^  56'  46''  = 
001  A  100  Koksharov.* 

100  A  110  =  30^  36'  30",  001  A  101  =  50*"  16'  34",  001  A  Oil  =  26°  31'  0". 

f  (061,6-i)  17  (10  81.  10.f)».'» 

6  (111.-1)  B (iSioi.  12.|)» 

9  (Il2.  i)  d  (241,  -  4-2) 

0  (ill,  1)  V  (541,  4-^) 

«  (221.  2)  9  (181.  ai) 

^  ( 10  1  -9,  V-iO)*  B  (261 .  6-i)' 

/  (56  7-48,  f-8)  a  (161.  6-4) 

)  w  (b07,  ^i)' 

Many  planes  with  abnormal  indices  have  been  noted,  especially  on  adularla,  also  others 
of  doubtful  character.     Of  these  "  vicinal  planes"  Websky*  describes  a  lai^e  number,  and 


Forms*: 

P  (190,  ^9)' 

I   (706,  H) 

a  (100,i.|,k) 

1  (201.  -  2.i)« 

O.  (504,  }.i)» 

h  (010.  w.M) 

J  (501.  -  6-1) 

r  (403.  f  5) 

«  (001.  0,  P) 

q  (S03.  H) 

y  (201,  2.i) 

C  (210.  ».2)'» 

(7(506,  f-i)» 

<o  (017,  f  i)w 

« (110,  /,  T) 

X  (101,  1-i) 

*  (028. 1  i) 

L  (120,  i.^) 

e  (i6o-9,  v-i)«.  • 

n  (021,  2-i) 

«  (180,  ^&) 

M  (807,  f  »)• 
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others  bavA  been  added  by  Becker*,  KoksharoT  Ql.  c).  Dee  Cloizeaox*,  Catbrein*>  ^^,  Hamberg'*, 
Zepbarovicli". 


mm!*' 

ss 

•61"  18' 

TJI 

=: 

80°  24i' 

w' 

^ 

68"  48' 

el 

sr 

41*    2' 

eq 

=: 

88"  63' 

ex 

= 

eo**  \^' 

er 

=: 

68"  28' 

^  =    80"  18'  eo 

hh'  =    86"  48'  cu 

n»'  =    89*  68'  ed 

a  =  148"    8i'  ef> 

M  =    83"  80'  ee' 

cm  =  •67"  47'  20"     gg' 

eg  =    29"    6'  oo' 


66"  14i' 
81"  52' 
66"  13' 
84"  6' 
86"  21' 
81"  2' 
68"  48' 


bo  =  ♦63"    8'  19" 

utt'  =  66"  68' 

ddr  =  81"  42' 

w'  =  104"  47' 

0-0"  =  116"  46' 

my  rr  46"  42' 

mx  =  69"  19' 


BtrUyer  has  deduced  for  sanidine,  in  part  from  his  own,  in  part  from  Ratb*8  angles,  the 
following  axial  ratios: 


Laacb 

Latium 

VesuTius 


d 

064926 

0-6662 

0-6688 


1. 


1  :  0-6617 
1  :  0  6622 
1  :  0*6626 

3. 
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68"      64' 
6r      67 

64"     r 
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zi 
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Figs.  1-5  Simple  forms.    6.  LascoeUue,  Hammond,  N.  Y.    7,  8,  Adularia,  Brown. 

Twins:  tw.  pi.  (1)  a,  or  tw.  axis  d,  the  common  Carlsbad  twins,  either  of 
irregular  penetration  (f.  11)  or  contact  type;  tlie  Litter  usually  with  b  as  compoi?i- 
tion-face,  often  then  (f.  10)  with  c  and  x  nearly  in  a  plane,  but  to  be  distinguished 
by  luster,  etc. ;  also  nirely  united  by  a.  (2)  n  (021),  the  Baveno  twins  forming 
nearly  square  prisms  (f.  13,  14),  since  en  =  44°  56^'  and  hence  cc  =  89°  53';  often 
repeated  as  fourlings  (f.  15),  also  in  square  prisms,  elongated  ||  a,  (3)  c,  the  Afane* 
bark  twins  (f.  12),  usually  contact -twins  with  c  as  com  p. -face.  Less  common  than 
these,  and  usually  of  the  penetration  and  cruciform  type,  often  of  Carlsbad  twins: 

(4)1?/;  (5)2(130);  (6)102?;  (7) // (201);  (8)  051;  (9)  (y  (111);  (10)  454;  (11)  2 •5-15. 
Some  of  these  apparent  twins  .maybe  simply  accidental  groupings,  analogous  to 
those  common  with  quartz. 

Crystals  often  prismatic  |  i;  sometimes  orthorhombic  in  aspect  (f.  2,  7)  since 
c  and  X  are  inclined  at  nearly  equal  angles  to  i;  also  elongated  ||  a  (f.  9)  with  b  and 
c  nearly  equally  developed;  also  thin  tabular  ||  b;  rarely  tabular  ||  a,  a  face  not  often 
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obsenred.  Faces  c,  x  often  horizontally  striated  and  united  in  oscillatory  combina- 
tion^  forming  flat  or  ronnded  summits.  Faces  x  often  rou^h  and  thus  distin- 
guished from  c  in  twins  (f.  10).    Vicinal  forms  common,  especially  with  adularia. 

Often  massiye,  coarsely  cleavable  to  granular;  sometimes  lamellar.  Also  com- 
pact crypto-crystalline,  and  flint-like  or  jasper-like. 

Cleavage:  c  perfect;  A  somewhat  less  so;  prismatic  tn  imperfect,  but  usually 
more  distinct  parallel  to  one  prismatic  face  than  to  the  other.    Parting'*  sometimes 

distinct  parallel  to  a  (100),  also  to  a  hemi-orthodome  J  (701,  or  801),  inclined  a  few 
degrees  to  the  orthopinacoid  (cJ  =  73°  to  74°);  this  may  produce  a  satin-like  luster 
or  schiller,  the  latter  also  often  present  when  the  parting  is  not  distinct.  This 
parting  and  the  schiller  may  be  secondary  in  origin.  Fracture  conchoidal  to  un« 
even.  Brittle.  H.  =  6-6'5.  G.  =  2*5--2*62.  Luster  vitreous;  on  a  cleavage- 
BiirfRce  (c)  often  pearly.  Colorless^  white,  pale  yellow  and  flesh-red  common,  gray; 
rarely  green.     Streak  uncolored. 


9. 


la 


11. 
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m 
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12. 


13. 


14. 


16. 


10. 11,  CarUbad  twins.    12,  Manebnch  twin,  Sbk.    18.  14,  Baveno  twins.  Brown. 

15,  Do.,  fourling,  Hbg. 

Optically  negative   (Bx^  =  a)   in   all   cases.      Ax.  pi.  usually  J_  J,  sometimes 
I  ft,  also  changinj 
below).  For  adui 

Bx,and  the  extinction- ^ ,  ^ , ,.,  __^  , 

or  the  edge  b/c;  thus  +  3"*  to  +  7°  usually,  or  up  to  +  10''  or  +  12''  (in  varieties 
rich  in  Na,0)  according  to  Rosenbusch.  Dispersion  p  >  v;  also  horizontal,  strongly 
marked,  or  inclined,  according  to  position  of  ax.  pi.  Axial  angles  variable.  Indices 
and  axial  angles  at  18°  0.,  Dx. : 


Adularia: 
No.  1       ay  -  1  5190      ffj 

Also  measured 
No.  a       or,  =  1-5181       flj 


=  1-6287      ry  =  15260 
2Er  =  120*  22'.    2Ey 

=  1-5223      Xj  =  1*5248 


2Vy  =  eO^  48'      2Ey  =  121'    6, 
120'  12',    2Ebi  =  118*  37' 

.-.      2Vy  =69*    r      2Ey  =119Mt 


Measured        2Err  =  120*  42',     2Ey  =^  129*  46'.    2Ebi  =  118"  18' 
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Sanidine,  Webr,  ax.  pi.  x  b  for  red  rays: 

a  ,=  1-5170     fir  =  l-5d39     yr  =  1*5240      .\      8V,  rr  18'  d4'      8£r  =   20'  45 

Same,  ax.  pi.  |  6  for  blue  rays: 

au  =r  1-5265      flvL  =  15855     ru  =  l'<(856      .*.      2yi>i  =  11'  51'      2Ebi  =    18'  14' 

Increase  of  temperature  diminishes  the  axial  angle  when  the  ax.  pi.  is  i  6,  but  increases  it 
when  I  6.  In  the  former  case  the  angles  for  the  different  colors  successively  become  0"  and 
the  ax.  pi.  changes  to  the  second  position.  If  the  temperature  is  maintained  as  high  as  600°  to 
1000'  the  change  becomes  permanent.    Cf.  Dx.,  Weiss.'*    Pressure  produces  a  like  change. 

Comp.,  Tar. — A  silicate  of  aluminium  and  potassium,  EAlSi.O,  or 
K,O.Al,0,.6SiO,  =  Silica  64-7,  alumina  18-4,  potash  16-9  =  100.  Sodium  is  often 
also  present,  replacing  part  of  the  potassium. 

The  prominent  varieties  depend  upon  crystalline  habit  and  method  of  occurrence  more  than 
upon  difference  of  composition. 

1.  AdtUaria,  The  pure  or  nearly  pure  potassium  silicate.  Usuallv  in  crystals,  like  f .  7,  8  in 
habit;  often  with  vicinal  planes,  especially  on  the  Baveno  twins,  which  arc  very  common  with 
this  variety.  G.  =  2*565  Tsch.  Transparent  or  nearly  so.  Often  with  a  pearly  opalescent  re- 
flection or  Schiller  |  a  or  ^;  sometimes  witb  a  delicate  play  of  colors;  some  moomtone  (Uecatolite 
Delameth,,  T.  T.,  2,  201,  from  dKocrif,  Ute  moon)  is  here  included,  but  the  remainder  belongs  to 
albite  or  other  of  the  triclinic  feldspars. 

The  original  adularia  (Adular^  is  from  the  St.  Gothard  region  in  Switzerland.  The  name  is 
derived  from  the  Adular  Mta.,  which  term  as  used  by  Strabo  embraced  the  Central  High  Alps, 
including  the  Gothard  region  and  the  Adular  Mts.,  etc.  In  the  latter,  in  the  present  restricted 
sense,  the  adularia  is  not  found  (Eeungott).  The  name  is  extended  also  to  similar  varieties 
from  other  points  in  the  Alps  and  elsewhere.  ValendanUe,  from  the  silver  mine  of  Valencia, 
Mexico,  is  adularia. 

2.  Satnidine  or  gla$8jif  feldspar.  Occurs  in  crvstals,  often  transparent  and  glassv,  embedded 
in  lava,  trachvte,  phonolyte,  etc.  Habit  often  taoular  |  b  (hence  named  from  o-avzs,  a  itMei,  or 
board)',  also  in  square  prisms  (b,  c);  Carlsbad  twins  very  common.  Kost  varieties  contain 
sodium  as  a  prominent  constituent.    Cf.  anal.  5-10. 

HhyaeoUte.  SHsapath  Werner.  Occurs  in  glassy  crystals  at  Monte  Somma;  named  from 
pvai,  stream  (lava  stream),  and  AiOoS,  Hone;  anal.  11. 

8.  Ordinary,  In  crystals  (f.  1-6,  and  f.  10)  Carlsbad  and  other  twins  common;  also  massive 
or  cleavable,  varying  in  color  from  white  to  pale  vellow.  red,  or  green,  translucent;  sometimes 
liven turine.  Here  belongs  the  common  feldspar  of  granitoid  rocks  or  granite  veina.  Usuallv 
contains  a  greater  or  less  percentage  of  soda  (soda-orthoclase,  Natronorthoklas  Oerm, ,  cf .  anaL 
22,  'S6).  Compact  crypto-crystalline  orthoclase  makes  up  the  mass  of  much  felsite,  but  to  a 
greater  or  less  degree  admixed  with  quartz;  it  occurs  of  various  colors,  from  white  and  brown 
to  deep  red.  There  are  two  kinds:  (a)  the  jcuper-like,  with  a  subvitreous  luster;  and  (b)  the 
eeratoid  or  wax-Wcs^  with  a  waxy  luster.  Some  red  kinds  look  closely  like  red  Jasper,  but  are 
easily  distinguished  by  the  fusibility.  LeeUte,  named  after  J.  F.  Lee,  is  a  deep  flesh-red  variety, 
of  waxy  luster,  from  Grythyttan,  Sweden.  Other  felsites  contain  soda  and  approximate  to  albita 
or  oligoclase  in  composition. 

Much  of  what  has  been  called  orthoclase,  or  common  potash  feldspar,  has  proved  to  belong 
to  the  related  triclinic  species,  microcline.  Cf.  p.  828  on  the  relations  of  the  two  species. 
Chesterlite  and  Amazonite  or  Amazon  stone,  are  microcline;  also  most  aventurine  orthoclase. 

The  following  names  belong  to  more  or  less  distinctly  characterized  varieties  of  common 
orthoclase: 

Loxoekue,  Contains  sodium  in  considerable  amount  (anal.  21).  In  grayish  white  or  yellow- 
ish crvstals  (f.  6).  a  little  pearly  or  greasy  in  luster,  feebly  shining,  often  large,  lengthened 
usually  in  the  direction  of  the  clinodiagonal.  From  Hammond,  St.  Lawrence  Co..  N.  T. 
Named  from  Ao^oS,  tramveree,  and  KXaati,  fracture,  under  the  idea  that  the  crystals  are 
peculiar  in  having  cleavage  parallel  to  tbe  orthodiagonal  section. 

ParadoxiU  Breith.  is  a  fleshred  feldspar  from  the  tin  mines  near  Marienberg.  OcUaiU 
Breith.  is  a  grayish  white  feldspar  in  twins  from  Carlsbad,  Bohemia.  Muldan  is  from  Mulda 
near  Freiberg.     Pegfnatolite  Breith.  is  common  feldspar. 

Erythrits  Thomson.     A  flesh-red  variety  from  near  Eilpatrick. 

Necronite,  A  cleavable  feldspar,  fetid  in  odor  when  struck.  The  original  was  found  by 
Hayden  near  the  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitish  or  bluish  in  color.    Named  from  veKpoi,  a  corpse. 

LoEUffeldspar  (Lasurfeldspath  OermJ),  A  feldspar  having  H.  =  6,  and  G.  =  2*597,  has 
the  cleavage  of  orthoclase  found  near  Lake  Baikal  with  lapis  lazuli. 

P&rthite.  A  flesh-red  aventurine  feldspar,  consisting  or  interUminated  albite  and  orthoclaae. 
From  Perth,  Quebec.    See  further  p.  821. 

Murchisonite.  A  flesh-red  feldspar  similar  to  perthite,  witii  gold-yellow  reflections  in  a  di- 
rection 1  b  and  inclined  78"  18'  to  e  (Dx.),  hence  nearly  parallel  to  701  or  SOI  (see  cryptoperthite, 
p.  821).  Stated  to  have  also  an  unusual  cleavage  direction  besides  the  two  observed.  From 
Uawlish  and  Exeter,  England.    Named  after  its  discoverer,  Murchison  the  geologint. 
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WeissigUe  Jenzsch.  In  small  whitish  or  reddish  white  twin  crystals,  from  the  cavities  of 
amyi^daloid  at  Weissig  near  Dresden;  G.  =  2*588-2*546.  I.  Lea  has  named  (Proc.  Ac.  Philad., 
May,  lt*^6)  a  greenish  orthoclase  from  Lenui,  Delaware  Co.,  Pa.,  "  almost  without  cleavage." 
Unnilite;  other  specimens  of  the  same  locality,  pearly  and  distinctly  cleavable,  delaicarite;  and 
a  dull  bluish-green  subtransparent  kind,  of  an  aventurine  character,  from  Blue  Hill,  2  m.  N.  of 
Media,  Pa. ,  auHnite  (see  p.  322). 

Anal.— 1.  Abich,  Pogg.,  51,  528,  1840.  2.  Tschermak,  Ber.  Ak.  Wien,  60  (1),  577.  1865. 
3,  Abich.  1.  c.  4.  Plattner,  Pogg.,  46,  299,  1839.  5.  Lewinstein,  J.  pr.  Ch..  68,  98.  1856. 
6,  R^.  Min.  Ch.,1008,  1860.  7.  Lewinstein,  1.  c.  8,  9,  Rath,  Pogff.,  135,  561,  564, 1868.  10,0. 
H.  I>nike,  priv.  contr.  11.  Tschermak,  1.  c.  12,  Hedner,  Zs.  G.  Qes,,  18,  894, 1866.  18,  Kloos, 
Jb.  Min.,  2,  106,  1884,  after  deducting  apatite  0*26  p.  c,  and  ignition.  14,  Id.,  ibid.,  p.  109. 
15,  Rath.  Zs.  G.  Ges.,  22.  652,  1870.  lft-19.  Id..  Poge.,  144,  87ft-882,  1871.  20,  Genth,  Am. 
Phil.  Soc,  23,  43,  1885.  21,  Ludwig.  quoted  by  Tschermak,  1.  c.  22.  23,  Foerstner.  Zs.  Kr., 
8, 138,  1883. 

G.  BiO,   A1,0,  CaO     KsO  Na,0 

1.  St.  Gothard,  ^duiorta  2*576        65*69    17  97    1*84    13  99    101  Fe,0«  ^r.  =  100 

2.  Piitsch.  •'  2*573        64*5      18*4      0*3      14*8      1*8    =  99*8 

8.  Baveno  2*555        65*72    18  57    0*84    1402    1*25  Fe,Ot  tr.  =  99*90 

4.  Mexico,  VdUndanite  68*82    17*58      —      14*80      —  Fe,0.  0*09  =  99*29 

5.  Perlenhardt,  iS^Titdt'TM  65  26    17*62    105    11*79    2*49  Fe,0, 0*91,  MgO0*8ft 

=  99*47 

6.  Drachenfels,       "  2*60         65*87    18-58    0*95    10*82    8*42  MgO  0*89,  ign.  0*44 

=  99*92 

7.  Pappelsberg.      "  2*616       66*08    17*87    0*47      8*86    6*08  Fe,0, 0*52,  MgO  019 

=  100*02 

8.  Laach.  eryU,     "  2-467        64-69    18*78    0*60    1170    4*29  BaO  0*41,     ign.  0 11 

=  100-38 

9.  ••  "  2*575        66*92    19-86      —       6*48    6*94  ign.  007  =  100*27 

10.  Yellowstone  2-67-2*59  65*96  19*68  0  63  8*31  4*99  ign.  0*20  =  99*77 

11.  Mt.  Sorama,  iMyo«>tfto  2*562  65*2  19*1  0*4  140  1*6    =100*3  [=100 

12.  Carlsbad  twin*  2*578  6302  18*28      —  15*67  2*41  BaO  0  48,  MgO  0*14 

13.  Bodenmais  2588  64*59  19*60  082  11*80  2*90  BaO  0*29  =  100 

14.  *•  6417    19-27    0  66    12  04    1*98  BaO  010,    ign.    044 

15.  San  Piero,  Elba  64*64    19*40      —     11*95    3*40  =  99  89        [=98*66 

16.  Pargas  2*576    f  64*96    19*40    0*49    12*80    2  32  MgO  0-25  =  100*22 
IT.  Laurvik  2*619    }  62*81    23*21    2*60      4  23    7  54  MgO  007  =  100*46 

18.  Monzoni                                    2565  4  63*86  21*18  1*66  [889]  491  =  100 

19.  Bolton,  Mass.                           2*586  |  65-28  19*26  0*42  11*80  2*98  =  99  69       [=100*62 

20.  French  Creek,  Penn.              2  528  62*68  20*90  015  15*99  —  Fe,0,  0*23,  ign.  0-67 

21.  Hammond,  N.  Y.,  Loxoelase  2*616  66*28  20*26  0  99  4*57  7*56  MgO  0*22  =  99*88 

22.  Pantelleria,  Bagno  d'acqua    2*59  6606  19*24  111  5*45  7*63  FeO  0*54,  MgO  Oil 

=  100*14 

23.  *•        Gala  Porticello     2*68         6603    19*37    0*78      5*40    7-57 Fe,0, 1*53,  MgO 0-02 

=  100*65 

Pyr^  etc — ^B.B.  fuses  at  5;  varieties  containing  much  soda  are  more  fusible.  Loxoclase 
fuses  at  4.    Not  acted  upon  by  acids. 

Oha. — Orthoclase  in  its  several  varieties  belongs  especially  to  the  crystalline  rocks,  occurring 
as  an  essential  constituent  of  granite,  gneiss,  syenite,  also  porphyry,  further  (var.,  sanidine) 
trachyte,  phonolyte,  etc.  In  the  massive  granitoid  rocks  it  is  seldom  in  distinct,  well  formed, 
%parable  crystals,  except  in  veins  and  cavities;  such  crystals  are  more  common,  however, 
in  volcanic  rocks  like  trachyte. 

Adularia  occurs  in  the  crystalline  rocks  of  the  central  and  eastern  Alps,  associated  with 
smoky  quartz  and  albite.  also  titanite,  apatite,  etc. ;  the  crvstals  are  often  coated  with  chlorite. 
Tlitis  in  the  St.  Gk>thard  region,  especially  on  Mt.  Fibia;  also  the  Maderanerthal  in  Uri, 
Sreuzllthal  and  Tavctschthal,  Lukmanier  in  Grisons,  Guttanen  in  the  Bernese  Oberland  (cf. 
KeDoe.,  Min.  Schweiz,  pp.  45-75).  Further  in  the  Eastern  Alps,  as  at  Schwarzenstein  in  the 
Zillertnal.  Also  in  crevices  in  trachyte  at  FelsOb&nya.  On  Elba.  Fine  crystals  of  orthoclase, 
of  leu  twins,  are  obtained  from  Baveno,  Lago  Maggiore;  the  Fleimsthal,  a  red  variety;  Val- 
jloriana;  Bodenmais,  Carlsbad  and  Elbogen  in  Bohemia;  Striegau,  Hirschberg,  and  lA)mnitz 
in  Silesia.  Also  Ekaterinburg  in  the  Ural:  Albaschka  near  Mursinka;  Arendal  in  Norway, 
and  near  Shaitansk  in  the  Ural;  Land's  End  and  St.  Agnes  in  Cornwall;  at  Rubishiw  in  Aber- 
deenshire. Scotland.  The  Mourne  Mts.,  Ireland,  wuh  beryl  and  topaz.  Tamagama  Yama, 
Japan,  with  topaz  and  smoky  quartz.     Moonstone  is  brought  from  Ceylon. 

Typical  sanidine  is  prominent  in  the  trachyte  of  the  Drachenfels  on  the  Rhine;  at  the 
hnacher  See.  RhyaeoUte  occurs  in  blocks  on  Mt.  Somma  and  in  the  Albani  Mts. ;  in  Latiam 
near  Rome;  in  the  lavas  of  Ischia;  near  Naples. 

In  the  U.  States,  orthoclase  in  crystals  occurs  in  Maine,  on  the  island  Mt  Desert,  fine  green; 
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at  the  tourmaline  locality,  Paris;  at  Buckfleld.  Id  If.  Hamp,,  at  the  Acworth  bervl  locality. 
Id  Mass.,  at  South  Royalston  aDd  Barre,  ofteD  large  crystals;  at  Three  Riyers,  in  raliner.  In 
Conn.,  at  the  gueiss  quarries  of  Haddam  aod  the  feldspar  quarries  of  Middletown,  crystals  a 
foot  loDg,  aDd  6  or  8  in.  thick;  near  Bradley sville,  in  the  western  part  of  Litchtield,  crystals  2-8 
in.  loDg,  abuDdaut;  at  Willimantic.  In  IT,  York,  in  St.  Lawrence  Co.,  at  Rossie,  2  m.  N.  of 
Oxbow,  the  crystals  are  white  or  bluish  white,  and  sometimes  an  iuch  across:  also  8  m.  from 
Potsdam,  oa  the  road  to  Pierrepont,  where  crystals  a  foot  through  are  said  to  haye  been  found; 
and  near  DeLong's  mills  in  the  town  of  Hammond,  with  apatite  aDd  zircoD,  where  the  loxoeUue 
isobtaiDed;  in  Lewis  Co.,  orthoclase  occurs  both  crystallized  and  massiye  In  white  limestone 
near  Natural  Bridge,  with  scapolite  and  titanite;  Id  OraDire  Co.,  crystals  near  West  Point;  more 
abundant  and  iuterestiog  forms  are  found  at  Rocky  HiU,  in  Warwick,  with  tourmaline  and 
zircon;  and  at  Amity  and  Edeuyille;  io  Saratoga  Co.,  at  the  Greenfield  chrysoberyl  locality, 
white  translucent  crystals,  usually  coated  with  silvery  mica.  In  Penn,,  in  crystals  at  Leiper- 
yille.  Mineral  Hill,  Delaware  Co.;  sunstone  in  Ecnnett  Township;  French  Creek,  a  peculiar 
yariety  with  diyergeut  columuar  structure  of  a  rcddi.Hh  color  (aoal.  20).  Id  If.  Car.,  at  Wash- 
ington Mine,  Davidson  Co.,  in  white  and  yellowish  crystals.  At  the  Superior  mine,  Ontonagon, 
Lake  Superior,  in  small  reddish  crystals,  as  a  secondary  product,  in  cavities  in  amygdaloid  with 
epidote.  In  Colarctdo,  at  the  summit  of  Mt.  Antero,  Chaffee  Co.,  in  tine  crystals,  often  Carlsbad 
and  Baveno  twins,  with  beryl,  phenacite,  bertmndite.  etc.;  at  Gunnison;  Black  Hawk;  Kokoma, 
Summit  Co.,  also  at  other  points.    Also  simihirly  iD  Nevada  and  CaliforDia. 

Orthoclase  as  a  secoDdary  mineral  in  cavities  in  a  basaltic  rock,  with  calcite  and  phillipsite 
at  Euleuberg,  Bohemia,  was  described  by  Zepharovich.  Ber.  Ak.  Wien,  91  (1),  158,  1885. 
Grftuzer  has  further  studied  the  same  occurreoce,  and  finds  the  mineral  to  deviate  somewhat 
(but  probably  uot  esseDtially)  from  Dormal  orthoclase;  thus  the  composition  (H,K)AlSitOt  is 
assigned  to  it.  with  H  :  K  =  1 : 8,  Mio.  Mitth.,  11,  277,  1890. 

Alt< — Feldspar  may  be  altered  through  iufiltrating  waters  canying  more  or  less  carbon 
dioxide  in  solution  (Forchhammer,  Fournet,  Bischof);  also  through  the  action  of  waters  rendered 
acid  by  the  decomposition  of  sulphides  (Mitscherlich);  also  by  ofdiuary  waters  holding  traces  of 
alkaline  and  other  in^redieDts  in  solution  (Bischof). 

The  presence  of  iron  sulphide,  or  a  mineral  containing  iron  protoxide,  as  some  raica.^met, 
etc.,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  with  the 
attendant  oxidation  of  the  iron  distributes  ferruginous  waters  thi-ough  the  rock  (or  ferrous 
sulphate  from  the  altered  sulphide),  aud  thus,  by  a  decomposiug  action,  prepares  the  way  for 
other  agencies. 

When  the  infiltrating  waters  contain  traces  of  carbon  dioxide,  the  feldspar  acted  on  first 
loses  its  lime,  if  a  lime  feldspar,  by  a  combioation  of  the  lime  with  this  acid;  next,  its  alkalies 
are  caiTied  olf  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates 
In  solution.  The  change  thus  going  on  ends  in  formiDg  kaolin  or  some  other  alumioous  silicate. 
The  carbonate  of  soda  or  potash,  or  the  silicate  of  these  bases,  set  free,  may  go  to  the  formation 
of  other  minerals— the  production  of  pseudomorphic  or  metamorphic  changes — and  the  supplying 
fresh  and  marine  waters  with  their  saline  ingi-cdieuts.  When  the  change  is  not  carried  on  to  the 
exclusion  of  the  protoxide  bases,  certain  zeolites  may  result,  especially,  as  Bischof  states,  when 
labradorite  is  the  feldspar  undergoing  alteration,  which  species  he  describes  as  giving  origin  to  the 
species  mesolite.  Massive  nephelite  or  elseolite  is  a  still  more  common  source  of  zeolites.  When 
the  waters  contain  traces  of  a  magnesian  salt— a  bicarbonate  or  silicate— the  magnesia  may 
replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumina  is 
excluded;  and  when  augitc  or  hornblende  is  present,  it  may  give  origin  to  chlorite.  The  action 
of  sulphurous  acid  from  volcanic  fumaroles  produces  often  a  complete  destruction  of  the  feld- 
spar and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  in  some  of  its 
various  forms,  and  also  halloysite,  kaolin,  etc. 

Steatite,  talc,  chlorite,  kaolin,  litbomarge.  mica,  laumontite,  occur  as  pseudomorphs  after 
orthoclase  or  albite;  and  cassitcrite  and  calcite  often  replace  these  feldspars  by  some  process  of 
solution  and  substitution.  Labradorite  more  rarely  forms  kaolin.  The  triclinic  lime-soda 
feldspars  are  sometimes  altered  to  saussurite  (wh.  see);  also  to  scapolite,  cf.  Judd.  Min.  3iag..  8, 
186.  1889. 

On  pseudomorphs  of  orthoclase  after  leucite,  see  E.  Scaccbi,  Rend.  Ace.  Napoli,  Dec.  1884. 
Saner,  Zs.  G.  Ges.,  37.  456,  1885. 

Arti£. — Artificial  feldspar  lias  been  observed  in  crystals  in  furnace  scoria  at  Mansfeld,  San- 
gerhausen,  near  Laimbach  and  near  Stolberg. 

Obtained  by  Hautefeuille  in  distinct  crystals  with  trldymite  by  heating  at  a  temperature  of 
900*  to  1000"  a  mixture  of  tnngstic  acid  with  an  alkaline  silico-aluminate  of  potash;  also  with 
quartz  at  a  lower  temperature  after  the  addition  of  an  alkaline  fluoride,  C.  K.,  86,  952,  1877, 
90,  H80,  1880.  Aprain  by  Friedel  and  Snuasiu  in  the  wet  way  by  the  reaction  of  the  silicates  of 
alumina  and  potash  and  water  under  pressure,  Bull.  Soc.  Min..  2,  158,  18T9,  4,  171,  1881.  Cf, 
Also  Fouque  and  Levy.  C.  K..  87   700,  8H0,  1878,  and  Synth.  Min.,  p.  132.  1882. 

Ref.— 'Min.  Russl  ,  5,  115,  1866;  cf.  measurements  by  Rath  onaanidine  and  adularia,  Pog^., 
136,  454,  1868.  and  later  Strttvrr  on  sanidine.  Zs.  Kr.,  1,  248,  1877.  A  comparison  of  results'is 
given  bv  Kk.,  Min.  Kus-sl..  5.  329,  also  9,  «52.  1H86. 

«  Cf.  Mir.,  Min..  364  1852:  Dx.,  Min.,  1.  328  1862,  2,  xxxv,  1874;  Kk.,  1.  c:  Gdt ,  Index. 
2,11,1888.  See  also  the  following:  Weiss,  Abh.  Ak.  Berlin,  281.  1816-17,  145.  1820-21. 
Rose.  Gilb.  Ann..  73.  181,  1828,  Po/rg.,  16,  193,  1829.    Kupffer  (early  measurements).  Pok£.. 
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13,  900.  1828.    Hbg.,  Min.  Not..  2, 6, 1858.    Ratb.  Pogg..  113.  425,  1861,  136,  454. 1868,  168, 
iOO,  1876. 

*  Websky,  Zs.  G.  Ges.,  16,  677, 1868.  «  Becker. Inaug.  Diss.,  Breslau.  1868.  *  Achiardi;  £lba» 
Kuovo  Cimento.  3,  Feb.,  1870.  *  Dz..  also  fi  (29-2fl).  1.  c,  and  Zs.  Kr.,  11,  605,  1886. 
^  Cathreio,  ValfloriaDa.  Zs.  Er.,  9,  868.  1884.  « Id.,  St.  Uotbard.  Elba,  Zs.  Kr..  11.  118,  1885. 
•Id.,  Schwarzensteiu,  be  gives  also  6(950),  w(850).  A  (750),  J  (280  0  1).  a  (63-7  00).  Zs.  Kr., 
13.382.1887.  i**  Id.,  Scbwarzeustein.  also  k- (89  0  88).  Min.  Mittb.,  10.  59.  1888.  2' Solhr, 
Elba,  2Ss.  Kr.,  10,  5*i4.  '*  Haiuberg.  adular,  new  forms  and  corrosioo  pbeuomena,  v  (i5*0'18), 
<r(ll  4  9),  r  (18*219).  Ak.  H.  Slockb.,  Bibang,  13  (2).  No.  4,  1888.  ^^  Ber.  Ak.  WieD,  98  (1), 
404.1889. 

'^On  <i0tfM.  see  tbe  following: 

Weiss,  Carlsbad  twins.  Scbweigg.  J.,  10,  228.  1814.  Naumann.  law  5,  Kryst.,  2.  848, 1880. 
Breitb.,law9,  B.  &  H.  Ztg.,  17, 1858.  Blum,  wbo  names  tbe  Mauebacb  twins,  Jb.  Min..  848. 1868. 
Lasp..  laws  4.  8,  10,  Zs.  Kr.,  1,  204.  1877.  Hausbofer,  law  6,  Zs.  Kr.,  3,  601.  ]b79;  also  11 
ib..  9,  93.  Ber.  Ak.  MQucben.  641.  188'J.  Klockmaun,  law  7,  Za.  Kr..  6.  818,  498,  1882i 
Ck>Duard,  Four  laBrouque  twins  (=  Mauebnch).  Bull.  Soc.  Min.,  6,  265.  1888.  8,  807,  1885 
TV;hermak  describes  a  group,  wbicb  if  not  accidental  bas  tbe  normal  to  tbe  edge  c/m  as  tw 
axis.  Min.  Mittb.,  8.  414,  1887. 

'*  On  the  gehilier,  or  pearly  opalescence  observed  in  many  varieties,  see  Reuscb.  Fogg..  116 
39).  1862.  118,  256,  1868,  120,  95.  1868:  Dx.,  Min..  1.  1862;  Ratb,  Fogg.,  136.  480. 1868;  Cross, 
Am.  J.  Sc,  27.  94.  1884.    See  further  Iddings  under  anortboclase  (p.  824)  and  BrOgger  under 
crjrptoperthite.  below. 

'*  Refractive  tndieea  and  optical  phenomena:  Heusser.  Fogg..  91,  514.  1854;  Dx.,  Min.,  1, 
833.  1862.  N  U..  152,  1867.  also  references  under  raicrocline;  Cb.  £.  Weiss,  Beitr.  z.  Kenntnlsa 
d.  FeldspatUbildung,  Htuirlem,  1866.  Thermal  eoBpatmon,  Beckenkamp,  Zs.  Kr.,  6,  452,  1881. 
tyroeketriciiy,  Hankel.  Wied.,  1,  280.  1H77. 

Pekthite  ThofMon,  Fbil.  Mng..  22,  189.  1848.  A  flesh-red  aventurine  feldspar  from 
Perth.  Quebec.  Canada,  called  a  soda-orthoclnse.  but  shown  by  Gerhard  (Zs.  G.  Ges.,  14,  151, 
1802)  to  consist  of  interlnminated  ortboclase  and  albite.  Many  similar  occurrences  have  since 
been  noted,  as  also  those  in  which  microcline  and  albite  are  similarly  interlaminated,  then 
called  mierocUne-perthite,  or  microcline-albite-perthite;  this  is  true  in  part  of  the  original 
pertliite. ,  When  tlie  structure  is  discernible  only  with  the  help  of  the  microscope  it  is  called 
microperthite.  See  Mann,  Jb.  Min..  889,  1879;  also  Kloos,  ib.,  2,  89.  1S84;  Woitschach,  Zs. 
Kr..  7,  82.  1883. 

Brftirger  bus  investigated  not  only  the  microperthites  of  Norway  (Orthoklasmikroperlhftp 
Mikroklinmikroperthit)  but  also  other  feldspars  characterized  by  a  marked  schiller;  he 
Hssunies  the  existence  of  an  extremely  fine  interlamination  of  albite  and  orthoclase  |  801.  not  dis- 
cernible by  the  microscope  (crypfoperthite,  Kryptoperlhit)  and  connected  with  secondary  planes 
of  parting  |  liiO  or  |  801.  which  is  probably  to  be  explained  as  due  to  incipient  alteration.  8ee 
further  Zs.  Kr.,  16.  524,  1890. 

Krabltte  Forehhamm&r,  1842.  Baulite.  Kraflit  Flink,  Of  v.  Ak.  Stockb.  Bihang.,  12  (2), 
No.  2.  64,  1886.  Described  as  a  kind  of  feldspar,  very  high  in  silica,  but  shown  by  BrOgger 
and  Flink  to  be  a  liparyte,  containing  well  formed  crystals  of  orthocjase  enclosing  a  plagioclasa 
kernel,  also  quartz,  etc.  Flink  calculates  for  the  orthoclase:  did  :  h  =  0*64874  .  1  :  0*55079; 
/<  =  68"  52 .    From  Krabla  (Krafla),  Iceland.     See  5tb  £d. ,  pp.  859,  860. 


314.  HTAXjOPHANXI.    8,  ton  Waltershausen,  Fogg.  Ann.,  94.  184, 1855;  100,  547. 1857. 

Monoclinic.     Axes  A:t:6  =z  0-6584  :  1  :  0-5512  ;  /9  =  64°  25J'  =  001  A  100 
Obermayer*. 

100  A  110  =  30°  42f',    001  A  Toi  =  49°  47',   001  A  Oil  = 
26°  26^'. 

Fonna^t    a  (100,  «)*,    b  (010,  U),    c  (001.  0);   m  (110,  /),    f  (180,  »&)'; 

9  fioi.  i-t).  <o  (802.  i-i)*;  p  (in,  i)V:  ^  (i4i,  aa)\ 

Also  probable,  Rlnne*:   d  (103),    <p  (102).    A  (605),   t  (118,  -  J),  p  (118,  i), 
a' (112).  e(775,  I);  and  Kenng.«:  9(208),  y(201). 


mill"  =  ♦61"  24^' 
«'      =    58%S7' 
«      =   49*47' 


eto   =      67*  59^'         eiff  =  78'  174'       H>'  =  127*    T 
ep    =      54M6'  o>  =  68*8r        «»'« =  ♦69' 2U' 

em'  r=  ♦111''  47f         pp'  =  58^  28* 


Binnentbal. 
Obermayer. 


In  crystals,  like  ndubina  in  liabit.     Also  massive. 

Cleavage:  r  perfect;  b  somewhat  less  so.      Fracture  conchoidal. 
Brittle.     ]\,  =  6-6-5.     G.  =  2-805.     Luster  vitreous.     Colorless    to  white;    also 
flesh-red.     Transparent  to  translucent. 

Optically  — .     Ax.  pi.  and  Bx,  i.  b.    Bx^^  A  <5  =  —  69°  25',  i.e.  extinction  on 
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6  inclined  about  +  5°  or  6°  to  edge  b/c.    Dispersion  horizontal,  distinct.    Axial 
angles^  Binne: 

2Ha.r    =  83'  50'        2Ho.r    =  107'  ir  .-.    2Vr    =  79*  21'        fir    =  1-6388  Li 

21U.y    =83   25'        2Ho.y    =107*30'  .-.     2Vy    =79'    3'        fiy    =  1'5392  Na 

2Ha.ffr  =  W3"    2'        2Uo.gr  =  107' 52'  .-.    2Vgr  =  78' 42'        figr  =  l-54ltt  Tl 

Comp. — A  silicate  of  aluminium,  barium,  and  potassium,  (K„Ba)Al,Si,0„  or 
K,0.  BaO.  2 Al,0..88iO,.  This  is  usually  written  BaAl,Si,0..  2K AlSi,0„  or  a  barium 
siliciite  analogous  to  anorthite  with  orthoclase.  This  requires:  Silica  51*6,  alumina 
21-9,  barytsv  16-4,  potash  10-1  =  100. 

Anal.— 1,  Slockar-Escher,  Kenng.  Ueb.,  107,  185^-57;  also  Uhrlaub,  Pogg.,  100,  548,  1857. 
2,  PeterscD,  Jb.  Min..  102,  1867.  8,  IgelstrOm,  Ofv.  Ak.  Stockh..  24,  15,  1867.  4.  Id.,  Bull. 
Soc.  Min.,  6.  139,  1883. 

SiO,    AUO,    BaO    CaO    E,0   Na,0   ign.  MgO 

1.  Binnentbal  G.  =  2801  }  5267    2112    1505    046      782    214    058    004  =    9988 

2.  *•  51-84  2208  1482  0*65  [1003]  048  010  =  100 
8.  Jakobsberg  51  14  22  86  9*56  428  [9061  —  310  =  100 
4.            *•                                          53  53    23-33      730      —     11 71      —       —     3*23  =    9910 

Pyr.,  etc. — B.B.  fuses  with  difficulty  to  a  blebby  glass.    Unacted  upon  by  acids. 

Obs. — Occurs  in  a  granular  dolomite,  alone  with  white  barite,  greenish  tourmaline,  mica, 
realgar,  dufrenoysite,  and  sphalerite,  near  Imfeld,  in  the  Biunenthal  in  the  Valais,  in  crystals  2 
or  3  lines  long,  and  rarely  larger;  also  at  the  manganese  mine  of  Jakobsberg  in  Wermland, 
Sweden,  in  limestone  with  a  manganiferous  epidote,  in  part  looking  much  like  common  flesh-red 
orthoclase.  also  in  bluish  green  varieties.  A  massive  feldspar  accompanies  it,  containing  only 
8*50  p.  c.  BaO,  IgelstrOm. 

Ref:— >Z8.  Kr..  7,  64.  1882.  *  Cf.  Waltershausen,  1.  c.  *  Min.  Schweiz,  p.  86.  1866. 
*  Rinne.  Jb.  Min.,  1,  207, 1884. 

The  following  are  analyses  of  other  Barium  Feldspars,  more  or  less  fully  investigated: 
1.  Knop,  Jb.  Min.,  687,  1865;  a  monoclinic  feldspar  in  the  nephelite-doleryte  of  ifeiches  in  the 
Vogelsberg.  2,  Pisani,  Bull.  Soc.  Min.,  1,  84,  1878;  a  feldspar  of  unknown  source;  optically  it 
lies  between  oligoclase  and  albite,  cleavage  angle  6c  =  86*  37',  Dx.  3,  Genth.  Proc.  Ac.  Philad., 
p.  110, 1866.  Rep.  Min.,  Penn..  224,  1876.  4.  Sperry,  Am.  J.  Sc.,  36, 326,  1888;  cassinite  of  Lea 
from  Blue  Hill.  Delaware  Co..  Penn.;  shown  by  renfield  to  be  a  monoclinic  feldspar  (extinc- 
tion on  6  =  -f  6**)  with  albite  running  through  it  hi  thin  tapering  plates  parallel  to  the  ortho- 
pinacoid.  Tlie  analysis  corresponds  to  35  p.  c.  albite,  51  p.  c.  orthoclase.  and  13  p.  c.  of 
BaAl9Si40i9.  5.  6,  IgclstrOm.  G.  FOr.  FOrh.,  10,  416,  1888;  a  cleavable  feldspar  from  the  Sj5 
mine.  Grythyttan,  Orebro,  Sweden. 

Mitsoherlich  also  mentions  finding  0*45  p.  c.  BaO  in  adnlaria.  and  fimall  amounts  (to  2  28)  in 
other  feldspars,  J.  pr.  Ch.,  81.  113,  lB60;  cf.  anals.  8,  12,  13,  14,  under  orthoclase. 

G.  SiOa    AlaO,  BnO    CaO   K,0  Nn,0 

1.  Vogelsberg  5969    2104    227    0  95    8'61    655  SrO  0  86.    FeO    2"i7  =  10174 

2.  2-835         5510    2320    730    183    083    7  45  MgO   0-56.    Fe,0,  0-45,  ign.  372 

[=  100  44 
8.  Cassinite      2  692     {  6260    1997    3-71    0*19    895    4*31  Fe,Os  0  12,  ign.  019  =  10004 
4.  *•  62-95    19  82    3-95    025    8  57    401  Fe,0,  0  17.  ign.  0 11  =  9988 

6.  SjO  mine,  red  61 -90    15-80    9-58    040         [6021     FeO.MnO  500.  MgO  ISO  =  100 

«.     *•      ••      white  5415    2960    1*26    100       [12-47]     MgO  152  =  100 

ff.  Tridinic  Section. 

316.  BdOROOUNB.  Mikroklin  Breith.  Schweigg.  J..  60,  324,  1830.  I>es  CMssmut, 
Ann.  Ch.  Phys..  9,  433,  1876. 

Triclinic.    Near  orthoclase  in  angles  and  habit^  but  the  angle  be  =  about 
89°  30'. 

Porms' :  m  (110,  /',  1)  f  (l80,  7^)  y  (501,  ,24.)  or(448,  ,J) 

a  (100.  i-i.  k)  if  (110.  7.  T)  x  (101,  ,H)  h  (801,  ,3-i,)  g  (2:51.  .2) 

b  (010,  t-i.  M)  /  (130,  ii')  if  (100-9,  ,^i,)         p (ill,  ,1)  o  (Ml.  i,> 

e  (001.  0,  P) 

For  amazonite.  Dx.  (1.  c.)  gives,  be  =  89"  44'.  b'M  =  60'  58',  eM  =  68"  22'.  For  the  white 
microcline  from  Leverett.  Mass.,  bM  =  60'  49',  em  =  67*  43.  (jif  =  68^  43',  mM  =  61"  29 . 
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Klockmnnn'  gives  be  =  89'  53',  ex  =  50'  45',  ey  =  80"  33'.  Also  Schuster  (N.-Z.  Min., 
690. 1885),  be  =  89**  25'  lo  89**  80';  SSauer  ami  Ussing',  be  =  89°  80',  eM  =  QV  82',  6  if  =  61". 

Twins:  like  orthoclase,  according  to  the  Carlsbad,  Baveno  and  Manebach  laws. 
Also  polysjnthetic  twinning  according  to  the  albite  and  pericline  laws  (p.  326) 
rarely  absent;  fine  striations  due  to  tiie  former  often  observable  on  the  basal  face; 
the  two  methods  together  giving  a  double  series  of  fine  lamellse  nearly  at  right 
angles  to  each  other,  hence  the  peculiar  and  very  characteristic  grating-structure 
of  a  basal  section  viewed  in  polarized  light.  This  structure  may  be  in  part 
8econ(lary\  Crystals  usually  like  ordinary  orthoclase  in  habit.  Simple  crystals 
without  twinning  very  rare.     Also  massive  cleavable  to  granular  compact. 

Cleavage:  c  perfect;  b  somewhat  less  so;  M  sometimes  distinct;  m  also  some- 
times distinct,  but  less  easy.  Fracture  uneven.  Brittle.  H.  =  6-6*5.  G.  =  2*54- 
2'57.  Luster  vitreous,  on  c  sometimes  pearly.  Color  white  to  pale  cream-yellow, 
also  red,  green.    Transparent  to  translucent. 

Optically  — .  Ax.  pi.  nearly  perpendicular  (82°-83°)  to  b.  Bxo  inclined 
15°  26*  to  a  normal  to  b.  Dispersion  p  <  v  about  Bx^.  Extinction-angle  on  c 
+  15^  30',  on  d  +  5°  to  6°  (cf.  f.  3,  p.  326).     Axial  angles,  Dx. : 

2H^,  =  88"  to  89*"  2IIo.r  =  101^°  to  104^ 

For  the  simple  crvstuls  from  the  pegmatyte  of  Gasern.  Sauer  aod  Ussing  give:  be  =  89"*  80'; 
also  extinction  angle  (Na)  on  e  -\- 15'  90 ,  on  6  -|-  5^"  15';  also  for  a  section  ±  cleavages  e,  b, 
extinction-angle  with  the  basal  cleavage  lines  —  IS**  48'.    Axial  angles,  etc.: 

2Ha.y  =  87'*  30'  2Ho.y  =  lOr  r  r-fi  =  00032  fi-a  =  00040 

.-.    2V^  =  83M1'  ay  =  1-5224  /?y  =  1*5264  ^^^  =  15296 

Also  to  fix  the  position  of  the  planes  of  the  axes  of  elasticity: 

ftc  A  001  =    88''  81'  ac  A  001  =  12*    8'  aft  A  001  =  79'  48' 

6c  A  010  =  106**    1'  ac  A  010  =  97'  84'  at  a  010  =  17'  48' 

The  essential  identity  of  orthoclase  and  microcline  has  been  urged  by  Mallard^  and  Michel- 
Levy*  on  the  ground  that  the  properties  of  the  former  would  belong  to  an  aggregate  of  sub- 
microscopic  twinning  lamellae  of  the  latter,  according  to  the  albite  and  pericline  laws. 

Comp.,  Var.— Like  orthoclase,  KAlSi,0,  or  K,O.Al,0,.6SiO,  =  Silica  64-7, 
alumina  18'4,  potash  16*9  =  100.     Sodium  is  usually  present  in  small  amount. 

Vmr. — 1.  Ordinary.  In  crystals  and  cleavable  masses  chiefly  in  granitic  veins,  in  external 
aspect  not  often  to  be  distinguished  from  orthoclase.  Much  so-called  aventurine  feldspar  belongs 
here,  and  this  variety  often  encloses  lamellae  of  albite,  as  is  true  to  a  greater  or  less  extent  of 
most  forms. 

2.  Amagonstone  or  amaeonite.  Bright  verdigris-green.  Often  coated  with  albite  crystals 
in  parallel  position. 

8.  Ghe$ierUU.  In  white  crystals,  smooth,  but  feebly  lustrous,  implanted  on  dolomite  in 
Chester  Co.,  Penn.    It  contains  but  little  soda. 

AnaL— 1^.  6,  7.  10-12,  Pisani,  quoted  by  Dz.  5,  Smith  and  Brush,  Am.  J.  Sc.,  16,  42, 
1853.  8,  9.  Dmr.,  quoted  by  Dx.  13.  Scharizer,  Jb.  G.  Reichs.,  30.  593.  1880.  14.  Oebbeke, 
Zs.  Kr.,  11.  256,  1885.  15.  16,  Beutell,  Zs.  Kr.,  8,  868,  1888.  17,  Eloos,  Jb.  Min..  2,  9,  1884. 
18,  Penfield,  Am.  J.  So.,  20,  273,  1880.  19,  F.  J.  Wiik,  Zs.  Er.,  7,  76,  1882.  Also  Sauer  and 
Ussing,  1.  c. ;  ei  al. 

BiOi    AlsOs    EiO   Na,0    ign. 

64-80    19  70    15-60    048    0  35  Fe,0,  0  74  =  101-17 
6408    20-70    13-75    127    0*20  =  100 
64-80    19  60    13  50    166    0*20  =  9966 
65-75    20-90    13-20    1  60    020  =  101-65 
64  97    17-€5    1402    1*69    065  Fe^O,  050,  CaO  0  61, 

[MgO  0  27  =  100-36 
65-55    20-30    1390    1-66      —   =  101  41 
64-97    21-47    12*20    178    0  81  MgO  0-32  =  10155 
64-80    19-90    12-11    210    0*30  =  9921 
65-43    19-58     12  45    2-81      —   Fe,0,  085  =r  10012 
65-40    18  63    11  75    325      —  Fe,0,  1  09  =  10012 
64-70    19-50    12  90    3-40      —   =  lOO'SO 
64-90    20-92    10*95    395    0  20  Fe,0,  0*28  =  101*20 
68-46    18  12    10-57    510    0  88  Fe,0,  097.    Ca  093 

[=  10002 
14.  Foist,  Tyrol  2*67         6512    19*56    12  96    216    0*32  FeO  0  16.   CaO  0*26, 

[MgO  0-09  =  100  68 


O. 

1.  Magnet  Cove,  Ark. 

2-54 

2.  Ural,  Amtitonite 

2-55 

3  II  men  Mis.,  Amazontte 

2-562 

4.  Unil 

2-54 

5.  Chester,  Penn.,  Chesterlite 

1    - 

6l  MurHiDka.  Amazoniie 

2-576 

7.  Leverett,  Mass. 

2-47 

8.  Broye.  Sadne-et-Loire 

2-548 

9.  8unganarsuk 

2-584 

10.  Areudal 

2-543 

11.  Sedlovatoi  Is. 

2-58 

1-.*.  Mineral  Hill,  Penn. 

2-57 

18.  Freistadt 

2*549 
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G.        810,     A1,0.    K,0  Na,0   ign. 

16.  Btriegau,  eiytt  |  64*78    18-60    1400    1*92    0  20  Fe,0«  021,  CaO  018 

[=W-84 

16.  "  "  I  65-28    18  71    10*82    8*82    0  26  FeiO.  0 19.  CaO  0  80. 

[MgO  0-64  =  100  01 

17.  L.  Baikal  2*616       64*83    2204      7*21    408    0*81  CaO  188  =  00*80 

18.  Brauchville.  pwud.  |  64*55    19*70    15*62    0*58    0*12  =  100  57 

19.  Pargas,  "i7r«^tto,"pMud.     2*57         6618    19*52    1808    0*01      —  CaO  0*86  =  100 

Olw. — Much  of  the  potash  feldspar  formerly  called  orthoclase  belongs  here:  in  general 
only  an  optical  exnmiuatlon  sei-ves  to  establish  the  difference.  It  hence  occurs  under  the  same 
couditions  iis  common  orthociase.  Some  localities  are  mentioned  with  the  list  of  analyses;  that 
from  Magnet  Cove,  Arkansas,  is  nearly  pure  microcline.  The  beautiful  amazonstone  from  the 
Ural,  also  in  fine  croups  of  large  crystals  of  deep  color  in  the  granite  of  Pike's  Peak,  Colorado, 
Is  microcline.  C/iesterlite  from  Poorhouse  quarry.  Cheater  Co.,  Penn.,  and  the  aveniurine 
feldspar  of  Mineral  Hill,  Penn.,  belone  here. 

Microcline.  pseudomorph  after  spodumene  (anal.  18),  has  been  described  by  Bmsh  and  Dana 
from  Branchville.  where  the  species  also  occurs  in  very  large  cleavage  masses  and  crystallized 
in  a  pegmatyte  vein.  Simple  crystals  occur  in  pegmatyte  of  the  Gasemthal  near  Meissen, 
Saxony. 

The  name  mikroklin  was  given  by  Breithaupt  to  a  feldspar  occurring  chiefly  in  cleavable 
masses  in  the  zircon-syenite  of  Fredriksvam,  also  Laurvik  and  Brevik,  Norway.  Breithaupt  made 
the  angle  between  the  two  cleavage  planes  90°  22'-90°  28',  instead  of  90°;  and  hence  derived  the 
name,  from  ^iKpoi,  little,  and  KXireiy,  to  incline.  Breithaupt  referred  to  microcline  the  feldspar 
of  Arendal,  which  afforded  him  the  same  angle,  also  feldspars  from  a  number  of  other  localities. 
Tlie  species,  however,  was  first  established  by  Des  Cloizcauz.  He  shows  moreover  that  the 
Fredriksvftm  feldspar  is  true  orthoclase  (cf.  remarks  by  Bgr.,  cryptoperthite,  p.  821). 

Ref.— 1  Cf.  Dx.,  1.  c;  also  Elockmann,  Zs.  G.  Ges..  34,  410,  1882;  Zs.  Kr..  8,  817,  1888; 
Beutell,  Zs.  Kr.,  8,  852,  1888;  Kloos,  .Tb.  Min.,  2,  87,  1884.  *  Sauer  and  Ussing,  Zs.  Kr.,  18, 
192, 1890.  *  Kinne,  Jb.  Min.,  2,  66,  1890.  *  Mid.,  Ann.  Mines,  10, 10. 1876;  Michel-Levy.  Bull. 
8oc.  Min.,  2,  185,  1879. 

316  A.  Anorthoclase.  Anorthoklas  Eosenbueeh,  Mikr.  Phys.,  550,  1885.  Anorthoae  Fr, 
Katrouorthoklas  pt.    Natronmikroklin  Mretner,    Mikroklinalbit.    Mikroklas  K  J.  Wiik. 

A  triclinic  feldspar  with  a  cleavage-angle,  be,  varying  but  little  from  90°. 
Form  like  that  of  the  ordinary  feldspars.  Twinning  in  accordance  with  the  Carls- 
bad, Baveno,  and  Manebach  laws;  also  polysynthetic  according  to  the  albite  and 
pericline  laws;  but  in  many  cases  the  twinning  laminsB  very  narrow  and  hence  not 
distinct.  Rhombic  section  inclined  on  b,  4°  to  6°  to  edge  b/c.  G.  =  2 '57-2 '60. 
Cleavage,  hardness,  luster,  and  color  as  with  other  members  oi  the  group. 

Optically  -.     Extinction-angle  one,  +  5°  45'  to  +  2**;    on  A,  G"*  to  9° -8. 

Bx^  nearly  J_  y.     Dispersion  p  >  v;  horizontal  distinct.     Axial  angles  (Forstner). 

2Ey  =  7*1°  40'  Khagiar  88°  27'  Eakhall  /3j  =  1-5040  to  1-5810. 

Axial  angle  variable  with  temperature,  becoming  in  part  monoclinic  in  optical  symmetry 
between  8(5"  and  264"*  C,  but  agam  triclinic  on  coolmg;  this  is  true  of  those  containing  little 
calcium. 

Comp— Chiefly  a  soda-potash  feldspar,  NaAlSi,0,  and  KAlSi.O,,  the  sodium 

silicate  usually  in  larger  proportion  (2  :  1,  3  :  1,  etc.),  calcium  (CaAl,Si,0,)  present 

in  relatively  very  small  amount. 

AnaL— f-9,  FOrstner,  Zs.  Kr..  8.  193,  1888.  10.  J.  Vogt,  quoted  by  Bgr.,  1.  c.  p.  261. 
11,  Junnasch,  quoted  by  Klein,  1.  c.  12,  Kjerulf,  Bgr,,  1.  c,  p.  295.  13,  Fischer,  Mgg.,  1.  c. 
p.  119,  also  other  anals.  14,  F.  J.  Wiik,  Zs.  Kr..  8,  §03, 1883.  15,  Fletcher.  Min.  Mag..  7.  181, 
1887.  16.  Ilvland,  Min.  Mitth.,  10,  256,  1888.  17,  Penfield.  U.  S.  G.  Surv..  7  Ann.  Rep. .  p. 
269. 1885-86  (1888). 

SiO,    AUO,    CaO  K,0  Na,0 

68-23  18-30  1-26  2  58  7  99  Fe,0, 1  01 ,  MgO  0  51=    9983 

63  41  20-32  2-76  2  53  742  Fe,0,  3*27.  MgO  0  30  =  10001 
66-67  19-74  137  4*34  693  Fe,0.  0-56.  MgO  0-13  =  9974 
66  34  1905  1-08  496  8  07  Fe,0,  0  96.  MgO  004  =  10050 

64  81  20-65  201  384  713  FcaO,  0-95.  MffO  009  =  99  48 
66-74  19-98  1-25*  448  7-10  Fe^O,  0  31  =  9986 
66  20  19  86  0  80  4  10  7  45  Fe,0,  103,  MgO  0  17=  99'6l 
66-79  19-36  080  495  7-34  FcjO,  OOl.  MgO  018  =  100*28 
66-63  19-76  0  88  4*86  7  81  Fe,0,  0*72,  MgO  OSO  =  9996 
61-35  22-37  4^66  497  6*69  MgO  004  =  flW  98 
64-33  2197  2  07  495  699  Fe,0,  045.  MgO  013  =  100-89 
58-18  23-89  461  4  17  2'97  Fe,0,  4  58.MgO0  71,  H,0  096 

[=  99-07 


G. 

1. 

Montngna  Grande 

2-595 

2. 

Mte.  Gibele 

2-605 

8. 

Kliania 

2-592 

4. 

Khagiar 

2-574 

5. 

Ziohidi 

2-584 

6. 

Sidori 

2-578 

7. 

liakhald 

2-566 

8. 

S.  Marco 

2-577 

9. 

(^uddia  Mida 

256 

10. 

SvenOr 

11. 

Ilohe  Hagen 

12. 

Lille  Frogner 

FELDSPAR  QBOUP—ALBITE-ANOBTSITE  8SB1E8.  826 

6.  8iO,   Al.O.   CaO  K.O   Na,0 

13.  Ty^eholmen  2  651        59  51    22  69    505   2*50    6  88  Fe,Oi  2*47, MgO 0*42, HtO  1*84 

[=  100-86 

14.  St.  Gtothard,  mft- 

rokUu  2-567       [66-401  16  28      —  11 00    5*47  =  100 

15.  Kilima-oiaro  4  6078    2800    284  4*50    665  HtO  0*21,  Fe,0«  2*82  =  100-80 

16.  "  2  68     4  61-80    2810    802   5*84    711  H,0  0  09  =  99*96 

17.  Obsidian  CliU  {  6758    17*99    000   608    8*86  Fe,0,  060.   ign.  080  =  99*96 

*  IdcI.  some  BaO. 

12  8  4  5  6  7 

Extinction  on  <j  6"-75       4"  69       4''-68       4*87       8'*60       8''14       8''-80 

"  b  O'^OI       6'-48       6*50       6''*88       7''*87       8''*75       8*-75 

8  9  11  12  18  14 

Extinction  on  <J        8' 50    2°  10     8"  5  0*  to  8*         0*    to  2*      1' 80' to   5"  12' 


*<  «« 


h        9' -60    9" -80     6'**40    -  5'*  to  -  8*    5J' to  6^*    6*       to  10' 


Oba. — These  triclinic  soda-potash  feldspars  are  chiefly  known  from  the  andesytic  lavas 
of  Pantelleria.  Most  of  these  feldspars  come  from  a  rock,  called  by  F5rstner  pantellerite, 
*  hicb  is  characterized  by  ibe  presence  of  cossyrite;  a  similar  feldspar  (anal.  11)  resembling  sani- 
dine  occurs  in  the  basalt  of  the  Hohe  Uagen  near  GOttingen.  Also  from  the  augite-syenite  of 
southern  Norway  and  from  the  "  Rhomben-porphyr "  near  Christian ia.  The  feldspar  of 
Eilima-njuro  inyestigated  by  Hyland  belongs  here;  probably  also  other  feldspars  from  Teneriife; 
Fr6iu8  in  Esterel.  An  abnormal  feldspar  from  Quatro  Ribeiras  is  mentioned  under  albite.  A 
fel(ispar  in  crystals  of  unusual  habit,  tabular  |  c,  and  twinned  according  to  the  Manebach  and 
leffi  often  Baveno  laws  occurs  in  the  lithoph^ses  of  the  rhyolyte  of  Obsidian  Cliff,  Yellowstone 
I^irk.    It  shows  the  blue  opalescence  in  a  direction  parallel  with  a  steep  orthodome  (cf.  p.  817). 

Rel— FOrstner,  Zs  Kr.,  8,  125,  1888,  and  on  the  effect  of  heat  upon  the  optical  character, 
Zs.  Kr,  9.  883,  1884;  also  earlier  Zs.  Kr.,  1,  547,  1877,  in  which  the  feldspars  examined  were 
all  referred  to  orthoclase.  See  also  Klein,  Nachr.  Qes.  GOtt,  No.  14,  1878,  Jb.  Min.,  518.  1879, 
who  proves  the  triclinic  character  of  the  Pantelleria  feldspar.  On  the  feldspars  from  the  '*  Rhom- 
ben-porphyr "  of  the  Christiania  region,  as  of  Tyveholmen  (2*5  p.  c.  KsO)  and  elsewhere,  see 
MQzge,  Jb.  Min.,  2, 107, 1881,  Bgr.,  die  Silur.  Etagen,  etc.,  im  Kristiania-Gebiete,  etc.,  pp.  252- 
807.  1882. 

Albite-Anorthite  Series.* 

Between  the  isomorphous  species 

Albite  NaAlSi^O.  Ab 

Anorthitb  CaAl,Si,0,  An 

there  are  a  number  of  intermediate  subspecies^  regarded  as  isomorphous  mixtures 
of  these  molecules^  and  defiued  according  to  the  ratio  in  which  they  enter;  their 
composition  is  expressed  in  general  by  the  formula  Ab^AuM-     They  are: 

Oligoclasb  Ab.An,  to  Ab,An, 

Andesine  AbjAUj  to  AbjAn^ 

Labbadokite  Ab,An,  to  Ab,An, 

and  Bytownite  Ab,An,  to  Ab,An, 

From  albite  through  the  successive  intermediate  compounds  to  anorthite  with 
the  progressive  change  in  composition  (and  specific  gravity),  there  is  also  a  corre- 
sponding change  in  crystallographic  form,  and  as  developed  by  Schuster  in  certain 
fundamental  optical  properties. 

The  relations  of  the  triclinic  feldspars,  albite,  anorthite,  and  the  intermediate  compounds  in 
which  both  sodium  and  calcium  enter,  have  been  discussed  by  many  writers,  and  various  authors, 
as  von  Waltershauaeu.  Rammelsberg,  Scheerer,and  later  Delessc  aad  Hunt  have  made  important 
contributions  to  the  subject.  The  establishment  of  the  view  now  accepted,  however,  is  chiefly 
due  to  Tschermak^ 

Crystalline  form.  The  axial  ratios  and  angles  given  on  p.  314  show  that  these 
triclinic  feldspai-s  approach  orthoclase  closely  in  form,  the  most  obvious  difference 
being  in  the  cleavage-angle  hcy  which  is  90°  in  orthoclase,  86°  24'  in  albite,  and  85° 

*  The  triclinic  feldspars  of  this  series,  in  which  the  two  cleavages  h  and  s  are  oblique  to  each 
other,  are  often  called  in  general  plagioelcue  (from  nXdyto^,  oblique),  a  name  tirst  introduced  by 
Breithnuj)t,  Min..  3,  492,  1847. 
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50'  in  anorthite.     The  transition  in  form  from  albite  to  anorthite  is  distinctly 
shown  in  tne  cliange  in  this  angle^  be.     Thus 

he 


Albite 

Oligoclase  (sunstone) 

Andesiue 

Labradorite 

Anorthite 


de**  24'  Rose 

86"    8'  Mgc. 

86°  14'  Rath 

86*'    4'  Tsch. 

85-  50'  Mgc. 

A  series  of  similar  measurements  is  given  by  Wilk,  Zs.  Ex.,  11,  312, 1885. 
There  is  also  a  change  in  the  axial  angle  y,  which  is  88°  in  albite,  about  90°  in 
oligoclase  and  andesine,  and  91°  in  anorthite.    This  transition  appears  still  more 
strikingly  in  the  position  of  the  "rhombic  section/'  by  which  the  twins  according 
to  the  pericline  law  are  united  as  czplrjined  below. 

Twmnmg.  The  plagioclase  foldsparc  are  often  twinned  in  accordance  with 
the  Carlsbad,  Baveno,  and  Manebacn  laws  common  with  orthoclase  (p.  316). 
Twinning  is  also  almost  universal  according  to  the  albite  law — twinning  plane  the 
brachypiuacoid;  this  is  usually  polysynthetic,  i.e.  repeated  in  the  form  of  thin 
lamellae,  giving  rise  to  fine  striations  on  the  basal  cleavage  surface.  Twinning  is 
also  common  according  to  the  pericline  law — ^twinning  axis  the  macrodiagonal 
axis  J;  when  polysynthetic  this  gives  another  series  of  fine  striations  seen  on  the 
brachypinacoid. 

The  composition-face  in  this  pericline  twinning  is  a  plane  passing  through  the 
crystal  in  such  a  direction  that  its  int(3rsections  with  the  prismatic  faces  and  the 
brachypinacoid  make  equal  plane  angles  with  each  other.  The  position  of  this 
rhombic  section  (*'rhombische  Schnitt")  and  the  consequent  direction  of  the  stria- 
tions on  the  brachypinacoid  change  rapidly  with  a  small  change  in  the  angle  y.  In 
general  it  may  be  said  to  be  approximately  panillel  to  the  base*  but  in  albite  it  is 
inclined  backward  (+,  f.  1,  cf.  also  f.  3)  and  in  anorthite  to  the  front  (— ,  f.  2); 
for  the  intermediate  species  its  position  varies  progressively  with  the  composition 
(Hath,  Wiik,  et  al.).  Thus  for  the  angle  between  the  trace  of  this  plane  on  the 
brachypinacoid  and  the  edge  b/c,  we  have 


Albite 

Ab 

-f  22**  to  +  20' 

Oligoclase- Albite 

j  AbisAni 
\  AbeAnt 

-f  20**  to  +  10" 

Oligoclase 

J  Abe  Ad  1 
(  AbsAui 

+   9"to-|-8i' 

Andesine 

i  AbsAna 
•<  Ab«An, 
(  AbiAui 

+  r 

-    IMo-    V 

Labradorite 
Bytownlte 

(  Ab«AD4 
•<  AbiAns 
(  AbiAn* 

-    0*'to-10» 

Anorthite 

An 

-  15'  to  -  17* 

For  special  observations  see  under  the  Individual  species  beyond. 
•      1.  2. 


3. 


1.  Rliombic  section  in  albite.    2,  Same  in  anorthite;  1,  2,  after  Rath.    8,  Topical  form  showing 

directions  of  light-extinction  on  e  and  h. 
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Optical  characters.  There  is  also  ii  progressive  change  in  the  position  of  the 
axes  of  light-elasticity  and  the  optic  axial  plane  in  passing  from  albite  to  anorthite, 
as  has  been  shown  by  Schuster.  This  is  most 
simply  exhibited  by  the  position  of  the  planes  of 
light-vibration,  as  observed  in  sections  parallel  to 
the  two  cleavages,  basal  c  and  clinopinacoidal  b,  in 
other  words  the  extinction-angle  formed  on  each 
face  with  the  edge  b/c  (cf.  f.  3). 

The  approximate  position  of  the  axes  of  elas- 
ticity for  the  different  feldspars  is  shown  in  figure  4 
(from  Schuster).  The  axis  of  least  elasticity  (c)  does 
not  vary  very  much  from  the  zone  be,  but  the  axis 
of  greatest  elasticity  (a)  varies  widely,  and  hence  the 
axial  phine  has  an  entirely  different  position  in  al- 
bite from  what  it  has  in  anorthite.  Furthermore 
albite  is  optically  positive,  that  is  c  =  Bx,  while 
anorthite  is  negative  or  a  =  Bx;  for  certain  ande- 
sines  tlie  axial  angle  is  sensibly  90°. 

The  following  table  gives  the  percentage  composition  of  the  various  molecular 
compounds  of  albite  and  anorthite,  with  the  calculated  specific  gravity  (Tschermak), 
and  also  certain  of  the  optical  characters  connected  with  them  by  the  researches  of 
Schuster  and  Mallard.  These  latter  values  are  calculated  by  Schuster  from  an 
equation  deduced  by  Mallard,  in  which  certain  observed  values  are  assumed  as  fun- 
damental.    Observed  angles  for  many  cases  are  given  in  the  pages  which  follow. 


Ratio  of  Albite 

to  Anorthite 

AbnAnm 


Percentage  Composition 


Extinction-anffle 
with  edge  c/b 


n  :  m 


Albite 

Oligoclase- 
albite 


Oligoclaso 
Andesiae 

Labradorite 

Bytownite 
Anorthite 


1 

12 
8 
6 

4 
3 
2 

8 
4 
1 

8 

2 
1 
1 

1 
1 
1 

0 


0 

1 
1 
1 

1 
1 
1 

2 
8 

1 

4 
8 
2 
8 

4 
6 
8 

1 


G. 

2*624 

2*685 
2*640 
2*645 

2*652 
2-650 
2671 

2*680 
2*684 
2*694 

2-708 
2-708 
2*716 
2-728 

2-735 
2-742 
2-747 

2-758 


8iO, 

68-7 

66-6 
65*7 
64*9 

63*8 
62*0 
59-9 

58-1 
57-4 
55*6 

53*7 
580 
51-4 
49*3 

480 
46*6 
459 

48*2 


AUO, 

19*5 

20-9 
21*5 
22*1 

281 
240 
254 

26-6 
27*1 
28-8 

296 
80-1 
312 
32*6 

88-4 
34-4 
34-9 

86*7 


CaO 

0 

1*6 
2-4 
80 

4-2 
5*3 
7*0 

8*4 

8-9 

104 

11*8 
12-8 
18-7 
15-3 

16*8 

17-4 
18*0 

20*1 


on  c 
+  4*  30' 

+  3''  88' 
to  2"  45' 


on  h 
19'* 

+  15**  85' 
to  ir  59' 


+  r55'     +8Mr 

to  -  0"  35'   to  -  2"  15' 

-    2"  12'      -  7"  58' 
to  -    5^  10'  to  -  16° 


-   7*58'     -20^52' 
to  - 17"  40'  to  -  29'  28' 


to- 


21*  5' 
28"  4'  to 


srio' 

38*40' 


-87* 


-  86* 


Careful  determinations  of  the  specific  gravity  of  these  feldspars  have  been' made  by  Gold- 
schniidt.  see  Jb.  Min..  Beil.  Bd.,  1.  203,  1881. 

Ret—'  Tschermak,  Ber.  Ak.  Wien,  60  (1),  566-618,  1866  (read  Dec.  15,  1864).  Cf.  also 
Rg-,  Za.  G.  Ges.,  18,  200,  1866;  Streng,  Jb.  Min..  411.  1865,  598,  1871;  Iteth.  Pogg.,  144,  219, 
1871. 

^Schuster.  Min.  Mitth.,  3,  117,  1881,  6,  189,  1882.  Dx.,  Min.,  1,  1863.  N.  R..  1867;  also 
Ann.  Ch.  Phys.,  4. 1875.  9,  433.  1876;  Bull.  Soc.  Min.,  6.  89.  1883.  etc.  Wiik,  Ofv.  Finsk.  Soc. 
19,  60.  1876-77.  Zs.  Kr.,  8,  208,  1883.  11,  812,  1885.  Mallard,  Bull.  Soc.  Min.,  4.  96,  1881. 
Michel-Levy,  Min.  Micr..  1879,  Ann.  Mines,  12,  440.  1877.     Thoulet.  Ann.  Mines,  14, 115.  1878. 

'Position  of  iherhombie  9eeiion,  Rath,  Jb.  Min.,  689,  1876;  Wiik.  Zs.  Kr.,  2,  498,  1878- 
Schuster.  1.  c,  p.  240;  Pfd.,  Am.  J   Sc,  34.  890.  1887.    Gdt.,  Ueb.  Proj..  64,  1887. 


316.  AliBITB.  FelUpftt  hvit  pt.  Wall,,  65, 1747.  Feldspath  pt..  Schorl  blanc  pt.,  de  Lisle, 
Crist  ,  2,  409.  PI.  v..  f.  15, 16, 1783.  Krumrablfttteriger  Feldspath  Hedenberg,  Afh.,  1, 118, 1806 
Albit  O'lhn  d  Berz..  Afh..  4,  180,  ISlo.     Tetartin  Breith,,  Char.,  1828.     Soda  Feldspar. 
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Vab.  introd.  cu  9pdcie».  Cleavelaudite  (fr.  Chesterfield)  Brooke,  Ann.  Phil.,  6,  381,  1838. 
Periklin  Breith.,  Char.,  1828;  Pericline.  Hyposklerit  (fr.  Arendal)  BreiUi.,  Schw.  J.,  3,  316, 
1830.  Periateriie  (fr.  Perth,  Can.)  Thorn,,  Phil.  Mug..  22,  189, 1843.  Olatit  BreWi,,  B.  H.  Zig., 
26,  88  =  Oligoklas-Albit  Sdieerer,  Pogg..  89,  17.  Adiuole  (fr.  8ala)  Bead.,  Tr.,  2,  126,  1832. 
Zygudit^m'tA..  Pogg.,  69.  441,  1846.     Tschermakit  Fr.  vonKobeU,  J.  pr.  Ch.,  8,  411,  ISTS. 

Triclinic.    Axes  d:h:d=  0-63347  :  1  :  0-55771;  a  =  94°  3',  p  =  116°  28f', 
y  =  88"  8|'  Dx.  and  Mgc* 

100  A  010  =  90°  34',  100  A  001  =  63°  34 J',  010  A  001  =  36°  24'. 

;   (150,  »-6')*  y(201,  >!,) 

.V(liO,  '/.  T)  ^  (021,  24') 

n  (021,  '24) 

r  (112.  ,i) 

p  (ill,  ,1) 


Forma* : 
b  (010,  i-i,  M) 
6  (001.  0.  P) 

m  (110,  r,  I) 
/i  (450,  i-iyt 
f  (130,  t-3 ) 


V  (450, 'f-J)^? 

e  (130,  't-8) 

aj  (101,  >i.) 

r  (403.  .fi,) 


^  (443,  i) 
g  (221.  ,2) 
<5  (112.  i) 
<?  (ill.  1.) 
Jr  (665,  t) 


o-  (448, 1 ) 
A  (SS2,  IJ 
u  (221.  2,) 

r  (182.  liy 

*  (662.  '!)» 


KlockraaDD  *  adds  a  number  of  doubtful  planes:  p  (480),  a  (270).   d  (530).    f  (4ft0),   tf  (1^, 
0(140).  i(150),  K'(l-200),  0(085).  A  (114),  ^(15161),  p  (i  20  1),  a  (181),  r  (414). 


bm    = 

60^26' 

V     = 

30*'24' 

«:   = 

19"  28i' 

6if  = 

60'20i' 

&'•  = 

80"  22' 

mif  = 

59**  14' 

/•'     = 

119"  18*' 

60      =: 

62"  16' 

or     = 

65':d8f 

cy  =    82*  r 

:    48"  10' 

:  ♦46"  46' 

:  ♦46'  60' 

:    89"  66' 


ce  : 
en  : 
bn  : 
en  : 

ep  : 


66"  17' 

♦69"  10' 

29"  67' 

66"  68' 


eg 

e6 

CO 

ea 
eu 

t 


=  67"  88' 


81" 
80" 
67" 
70" 
85" 

60" 
86" 


88' 
11' 
49' 
21' 
10' 

26i' 
20' 


bo  =  66'  18' 


op  = 
by  = 
b'8    = 

me  = 
mp  = 
m'p  = 
Mn  = 
Mo  = 
M'p=z 


58"  15' 
70"  41  J' 
78"  12i' 

5r  IS* 
94"  69' 
45"  42i' 

♦51"  86' 
98"  88' 

♦42"  27' 


1. 


3. 


6. 


6. 


7. 


Am 


Figs.  1,  2,  Schneebeig^  Passeir,  Rumpf.    8,  Pfltach,  Schrauf.    4t,  Zillerthal,  Id.    6.  Middleiowa 
6,  Carlsbad  twiu;  7,  Albite  aud  Carlsbad  twins  combined,  Schrnuf. 


Twins*:  similar  to  the  (1)  Carlsbad,  (2)  Baveno  and  (3)  Manebuch  twins  of 
orthoclase  (p.  3lt));  (4)  tw.  pi.  b,  albite  law  (p.  326),  usually  contact-twins,  aud 
poly.synthetic.  consisting  of  thin  lamellsB  and  with  conseouent  fine  striations  on  c; 
■his  twinning  is  rarely  absent^  in  embedded  masses  ana  may  be  sometimes  of 
secondary  origin.    (5)  tw.  axis  b,  pericline  law,  in  contact-twins  whose  composition- 
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ttce  \s  the  so-called  rhombic  section  (cf.  f.  1  p.  326);  also  often  polysynthetio 
imd  thon  showing  fine  attiations  which  on  b  are  mclined  backward  ■+■  22  to  the 
edge  b/c.     (6)  Tw.  axis  d,  not  common.     (7)  Tw.  axis  a  line  in  010  normal  to  i. 

Crystals  often  tabular  |  b;  also  elongated  Q  axis  h,  as  in  the  variety  pericline. 
Also  massive,  either  lumellar  or  granular;  the  laminEe  often  curved,  sometimes 
diTergent;  granular  varieties  occasionally  quite  fine  to  impalpable. 

Cleavage:  c  perfect;  b  somewhat  less  so;  m  imperfect.  Fracture  uneven  to 
conchoidal.  Brittle.  H.  =  6-6'5.  G.  =  2-62-2-65.  Luster  viti-eous;  on  a 
cleavage  surface  often  pearly.  Color  white;  also  occasionally  bluish,  gray,  reddish, 
irreeniBb,  and  green;  sometimes  having  a  bluish  opalescence  or  play  of  colors  on  c 
Streak  uucolored.     Transparent  to  subtranslncent. 


8.  9.  Perlclloe,  Schrauf.    10,  II.  Koo  Tourag.  Savoy.  Row. 

Optically  +.  Plane  (S)  J.  to  Bx.  inclined  100°  to  102"  to  c  on  acute  edge  */"■ 
Eitinction-angte  with  edge  b/c  =  +  i"  30'  to  2°  on  c,  and  =  +  20°  to  15  on  b. 
Dispersion  for  Bi,,  p  <  r;  also  inclined,  horizontal;  for  Bxo,  p>  v;  inclined, 
crowed,  Dx.  Change  of  axial  angle  on  elevation  of  temperature  small,  2°  30'  from 
2r-5  C.  to  170''-8  Dx.     Axisl  angles: 

2H„  =  80°  to  84°  2H„  =  106°  to  109° 

i  and  e;  the  &Dgle  formed  by  ibe  tmce  of 
le  edge  b/e;  also  »o  far  ss  possible  thelime  perceuiaee  and  gpe- 
dfic  gTSTity.    The  authors  quoted  are  Schuster,  Rath,  Beutell,  Calbrein,  Kreuner,  Wiik,  Pen- 
beld:  for  references  see  p.  827  and  analyses  below. 

BhombI» 


The  followipg  table  gives  the  exttnctlon-angles 
the  rhombic  section  on  b  with  the  edge  b/e;  also  ao 


Extinction 

O. 

CaO 

one 

Eubek 

seiB 

+  4°  13' 

+ 

Puscb.  PinKgau 

8'  47- 

8'  64'  to  r  40' 

17' 64' to 

Schwarzbacb 

0-47 

4'    5' 

Siriegiiu 

t>'4S 

4'W 

Keichenbach 

lOS 

8°  30' 

Brixlesg 

8680 

073 

4° 

Andrt*»berg.  ^ffitdiU 

0-80 

4' 88' 

KngtiH 

0-88 

Somero 

2823 

BraocLville 

2-BlO 

118 

HhterO 

2-683 

146 

Hiddnm 

3-683 

im 

Mineral  Hill 

2«37 

1-H5 

DsDbnry 

2  828 

IM 

The  following  table,  from  Dee  Cloizeaiix,  gives  the  extinct  Ion -angles,  also  the  scute  axial 
angle,  about  the  -f-  Bx  and  the  real  angle  belwecn  the  plane  normal  to  Bx  (8)  and  tlic  plane  e: 
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further  the  specific  gravities  and  lime  percentage,  the  last  from  analyses  by  Pisani,  Damour, 
Dirvell  (of.  Dx.): 


• 

Extinction 

Axial  Angle 

CaO 

on  6 

on  b 

2H. 

eS 

Roc  Tourne 

+     8"  to  r 

+18"  84'  to  20''  46' 

80^  to  82* 

10rtol02' 

Daupbiuy 
Middletown 

8'  52'  to  5" 

20" 

84'  to  87' 

105' 

2"  to  3'  50 

16*  30'  to  20** 

90'20  toOr  12' 

101'  to  102* 

>iueskilu 

019 

2"  to  8° 

18°  to  21' 

Ural 

0-60 

8°  58' 

16''  30'  to  21'* 

88'  10'  to  88'  64' 

102'  30' 

Bntljurst,  Canada, 

Pt'risterite 

8**  80'  to  r  50' 

14**  to  15° 

89' to  91' 

95'  to  98'  20' 

]>uriri*ss,  Canada, 

IWisteHie 

r  30' to  3' 

IS**  to  16' 

88' 30' to  91' 10' 

95'  to  97'  25' 

Irigny,  lihdne 

0-88 

I'^SO'too" 

11**  to  14"  10' 

90' 36' to  9r  86' 

96    to  97' 

K&rarfvet 

1-32 

2°  to  2"  36' 

15"  to  18' 

87'  26'  to  93' 

97^  to  100'  55' 

Bamle, 

Tscliermakite 

1-40 

2"^  to  8"  80' 

16'  to  l?**  80' 

86' 16' to  87' 42' 

100' to  101' 

Snnrum,  olaJit€ 

1-56? 

4^  8'  to  r  21' 

ir  16'  to  2V 

81' 54' to  83' 26' 

101'  50' 

St.  Vincent,  Styria 

1-56 

l''40'to2M5' 

13'  30'  to  14°  80' 

88' 30' to  91' 

95"  to  94^  25' 

Mineral  Hill,  Pa., 

Afoonatone 

2-5 

2*  to  4' 

15'  to  17' 

88'  4'  to  91'  29' 

93'  to  94'  16' 

An  abnormal  albite  from  Quatre  Ribeiras,  on  1'erceira,  Azores  (anal.  24),  has  been  invest i- 
gated  by  Fouque.  Its  extinction-aneles  on  e  and  b  are  1'  30'  and  9'  to  9'  30'  respectively;  it  is 
optically  —  with  Bx^  nearly  1  y  and  Bx^  nearly  ±  b. 

Comp. — A  silicate  of  aluminium  and  sodium,  NaAISi,Og  or  Na,0.  Al,0,.6SiO,  = 
Siiieii  68'7,  alumina  19*5,  soda  11'8  =  100.  Calcium  is  usually  present  in  small 
amount,  as  auorthite  (CaAl,Si,0 J,  and  as  this  increases  it  graduates  through  oligo- 
clase-albite  tio  olio^oclase  (cf.  p.  332). 

Var. — Ordituiry.  In  crystals  and  massive.  The  crystals  often  tabular  |  b.  The  massive 
forms  are  usually  nearljr  pure  while,  and  often  show  wavy  or  curved  laminae. 

Peristerite  is  a  whitish  adularia-Iike  albite,  slightly  iridescent,  having  G.  =  2*626;  named 
from  irefjfar€fj(i,  pigeon,  the  colors  resembling  somewhat  those  of  the  neck  of  a  pigeon. 

Aventuririe  and  moonstone  varieties  also  occur  as  under  oli^oclase. 

Pericline  from  the  chloritic  schists  of  the  Alps  is  in  rather  large  opaque  white  crystals,  with 
characteristic  elongation  in  the  direction  of  the  b  axis,  as  shown  in  figs.  8,  9,  and  commonly 
twinned  with  this  as  the  twinning  axis  (pericline  law,  see  above). 

Hyposclerite  is  blackish  green  from  Arendal;  H.  =  55;  G.  =  2'63-2-66;  it  contains,  accord- 
ing to  Rammelsl3erg,  6  p.  c.  of  i)yroxene.  Named  from  vno,  under,  <TK\7ffi6^,  hard,  with  refer- 
ence to  the  inferior  hardness. 

Cleavelandite  is  a  white  larr.el!ar  kind  found  at  Chesterfield,  Mass.,  and  similarly  elsewhere, 
and  named  after  Dr.  P.  Clcaveland  (1780  1858),  the  mineral oj^ist. 

Olafite,  called  also  oligoclase-albite  bv  Scheerer,  is  an  albite  from  Snarum,  Norway. 

Zygadite  occurs  in  thin  tabular  twm  crystals  Translucent  or  milky.  Color  j'ellowish 
white  to  reddish.  G.  =  2'5il-2-5l2,  Breith.  Found  with  milky  quartz,  stifbite,  and  sphalerite, 
in  lisisures  in  argillyte,  at  Andreasberg  in  the  Harz.  It  was  named  from  ^vydS^v,  in  pairs,  or 
twinned.  The  identity  with  albite  was  made  probable  by  Des  Cloizeaux  (Min.,  1, 326),  and  further 
proved  by  Krenneraud  Loczka,  cf.  anal.  13. 

TschermakiUf  Fr.  von  Kobell.  Described  as  a  magnesian  oligoclase,  but  on  the  basis  of 
an  analysis  of  impure  material;  later  shown  to  belong  with  oligoolase-albite.  Cf.  Hawes,  anal. 
14,  also  Pisani  and  Dx..  1.  c.  From  KjOrrestad  near  Bamle.  Norway,  where  it  occurs  with 
quartz  and  wagnerite  (kjerulline).     Named  for  Prof.  G.  Tschermak  of  Vienna. 

Anal.— 1.  Barwald,  Zs.  Kr.,  8.  48, 1J<83,  cf.  Schuster.  Min.  Mitth.,  7,  373. 1886.  2.  Rath.  Jb. 
Min.,  699.   1876.     3,  G.  Kose,  Gilb.  Ann.,  73.  173,  1833.     4.  Thaulow.  Pogg..  42,  571,  188t. 

5.  C.  Hidegh,  Tsch.,  Ber.  Ak.  Wien,  60  (1),  587,  1865.  6,  Ludwiir,  after  deducting  224  Fe,0, 
from  pyrrliotitp,  Min.  Mitth.,  100,  1874.  7,  Tschermak,  Ber.  Ak.  Wien,  50  (1).  578.  1865. 
8,  Beulell,  Zs.  Kr.,  8.  360,  1883.  9.  Id.,  ib.,  p.  369.  10,  Id.,  ib.,  p  376.  11,  Cathrein.  Za.  Kr.. 
7,  2;j9,  1882.  12,  Rath,  Pogg..  Jbl.  Bd..  547,  1874.  13,  Loczka,  Zs.  Kr.,  il.  260.  1885. 
14,  Hawes,  Am.  J.  Sc.,  7.  579,  1874.  15,  Musgrave,  Ch.  News,  46,  204.  1882.  16.  Leeds.  Am. 
J.  Sc.  6.  25.  1873.  17,  Brush,  Am.  J.  Sc,  8,  390.  1849.  18,  Tschermak.  Ber.  Ak.  Wien.  60 
(1),  587.  1865.     19^23,  F.  L.  Sperry,  Am.  J.  Sc,  34,  392,  1877.    24,  Fouque,  Bull.  Soc.  Min., 

6,  197,  1883.     See  also  5th  Ed.,  p.  351. 

G.  SiO,    AlaO,   CaO    NaaO     KsO    ign. 

1.  Kasbek                         2618  6875  19-78      —  1229  —  —  =  100*77 

2.  KragerO                        2600  66-30  20*90  035  [1210]  —  O'SS  =  100 

3.  Arendal                        2*616  68  46  19  30  0*68  11*27  —       —  FeiO.  0-28  =  90*99 

4.  St.  Qothard.  perieline  6900  19*43  0  20  11*47  —       —  =  10010 

5.  Pfltsch,  Tyrol,     "        2*620  68*75  19*53  0*82  1104  —       —  MgO  0  03  =  99  67 
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6.  Schneeberg,  Passeir  2*61 

7.  Windisch  Matrei  2*624 

8.  Schwarzbacli 

9.  Striegau 

10.  Reichenbach 

11.  Brixlegg  2*680 

13.  Langeuberg  2'578 
18.  Andreasberg,  Zygadite 

14.  Bamle,    *'  iichermak' 

tie"  2  67 

15.  Amelia  Co.,  Va.  2  605 

16.  Media,  Penn.,  moan- 

tUme  2*59 

17.  UnionTille,  Penn. 

18.  Laacher  See  2*686 

19.  Branchville,  Ct.  2*610 

20.  HitterO  2*632 

21.  Haddam,  Ct.  2*688 

22.  Mineral  Hill,  Penn.  2*627 

23.  Danbury,  Ct.  2*6-28 
21.  Quatre  liibeiras  2*598 


SiOi    AlsO,   CaO    NaaO     K«0    ign. 


66-98  21-18  0*65  11*28 

68*8  19-8  0-4  11-1 

1 67*25  19*67  047  1157 

67-61  19*97  045  11*50 

6617  20*72  105  10*56 

67*49  20*85  0*72  1127 

66-65  20-15  0-74  [1246] 

68-81  19-41  0*80  1105 

6604  20*38  1*29  lO'Ol 

6844  19*35  —  1167 

67-70  19-98  1-47       886 

66*65  20-79  2*05       986 

66-9  20*8  200  10*2 

66-58  21-26  118  10*26 

66-83  20*88  146  10*36 

66-06  21*57  1-80       9*57 

66*84  20*72  1*85       944 

65*73  21-82  195       966 

68*78  19*76  112      945 


0-5 


1-16 
0*29 


—  =  100 

—  FeaO,  0*1  =  100*2 
0-61  Fe,0,  0  26  rr  9978 


012  = 
0-66  = 


0*41      <r.   = 


99*55 
100  21 
100*12 
100 
99*98 


0-21  0-95  Fe.0, 0*29,MgO 111 

0-48  —  =  99*89     [=  100*23 

1*86  0*08  MgO  0-11  =  99*56 

—  —  MgO  0'52  =  99-37 

0*6  —  =  100*5 

0  76  016  FeaO,  007  =  10027 

0*70  0*27  Fe«0,  0*25  =  100*75 

1*01  —  Fe,0,  018  =  10019 

0*98  0*38  =  99  71 

0*95  0  19  Fe,0,  0-12  =  99  92 

1*87  —  =  100-43 


Pyr^  etc^B.B.  fuses  at  4  to  a  colorless  or  white  glass,  imparting  an  intense  yellow  to  the 
flame.    Kot  acted  upon  by  acids. 

Oba. — Albite  is  a  constituent  of  many  crystalline  rocks.  With  hornblende  it  constitutes 
dioryte.  It  occurs  with  ortboclase  (or  microcline)  in  much  granite,  and  in  such  cases  is  usually 
distinguisbable  by  its  greater  whiteness.  In  pcrthite  (p.  321)  it  is  interlaminated  with  orthoclase 
or  microcline,  and  similar  aggrejE^ations,  often  on  a  microscopic  scale,  are  common  in  many  rocks. 
Albite  is  common  also  in  gneiss,  and  sometimes  in  the  crystalline  schists.  Veins  of  albitic 
granite  are  often  repositories  of  the  rnrer  minerals  and  of  fine  crystallizations  of  gems,  including 
beryl,  tourmaline,  allanite,  columbite,  etc.  It  occurs  also  in  some  volcanic  roc&,  especially  in 
theandes^es,  as  with  allanite  at  Langeuberg,  near  Heisterbach  in  the  Siebengebirge ;  similarly 
at  FelsObanya.  Hungary.  It  h  foundin  disseminated  crystals  in  granular  limestone;  thus  in  the 
limestone  (Jura  and  Trias)  of  the  Col  du  Bouhomme,  near  Modane  in  Savoy;  also  in  microscopic 
crystals  with  quartz  and  orthoclase  in  limestone  at  Meylan  near  Grenoble;  in  minute  crystals  in 
fossil  Radiolarians  in  limestone  near  Hove^no.  Province  of  Pavia.  Italy,  also  in  the  limestono 
itself;  in  limestone  at  Bedous.  Basses  Pyrenees,  at  the  contact  with  diabase. 

Some  of  the  most  prominent  European  localities  are  in  cavities  and  veins  In  the  granite  or 
granitoid  rocks  of  the  Swiss  and  Austrian  Alps,  associated  with  adularia,  smoky  quartz,  chlo- 
rite, titanite,  apatite,  and  many  rarer  species;  it  is  often  implanted  in  parallel  position  upon  the 
orthoclase.  Thus  in  the  St.  Gothard  region;  Roc  Tourne  near  Modane,  Savoy;  on  Mt.  Skopi 
(pericline);  Tavetschthal;  Schraim,  Tyrol;  also  Pfitsch,  Kauris,  the  Zillerthal,  Kriml,  Schnee- 
berg  in  Passeir  in  simple  crystals.  Also  in  Dauphin6  in  similar  association;  on  Elba.  Also 
Hirschberg  in  Silesia;  Penig  in  Saxony;  with  topaz  at  Mursinka  in  the  Ural  and  near Miask  in  the 
Umen  Mts.  At  the  foot  of  Kasbek  in  the  Caucasus  in  cavities  in  granite,  the  crystals  often  sim- 
ple.   Cornwall,  England;  Mourne  Mts.  in  Ireland. 

In  the  United  States,  in  McUne,  at  Paris,  with  red  and  blue  tourmalines.  In  Mas9.,  at 
Chesterfield,  with  the  same  minerals,  in  lamellar  masses  (cleavelandite),  slightly  bluish,  also  tine 
granular,  and  rarely  in  small  cn'stals;  at  Gk>shen.  In  New  Hamp.,  at  Acworth  and  Alstead;  at 
the  slide  on  Tri pyramid  Mt.,  White  Mts.,  in  small  crystals  implanted  in  parallel  position  upon 
orthoclase.  In  Conn.,  at  Haddam,  with  chrysoberyl,  beryl,  columbite,  and  black  tourmalme; 
at  the  Middletown  feldspar  quarry,  in  fine  transparent  or  translucent  crystals  (tig.  5);  at 
3IoDroe,  a  fine  granular  variety  containing  beryl;  at  Branchville,  in  fine  crystals  and  massive 
with  microcline,  and  many  rare  species.  In  N.  York,  at  Granville,  Washington  Co.,  white 
transparent  crystals;  at  Moriah,  Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resem* 
bling  green  diallage.  In  Penn,,  at  Union ville,  Chester  Co.,  a  granular  variety  is  the  matrix  of 
the  corundum,  having  the  hardness  of  quartz;  it  had  been  taken  for  indianite.  In  Virginia,  at 
the  mica  mines  near  Amelia  Court-House  in  splendid  crystallizations.  In  Colorado,  in  the  Pike's 
Peak  region  with  smoky  quartz  and  amazon  stone  coating  the  crystals,  also  in  composite  rosettes 
forming  their  base.    In  California,  Calaveras  Co.,  with  native  gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  Suflleld  silver  mine,  near  L.  Massawipjpi,  N.E.of  L.  Mem- 
pbremagog;  at  the  Lakes  of  Three  Mountains,  Clyde,  Ottawa  Co.,  Quebec.  Perisierite 
occurs  in  the  township  of  Bathurst,  Lanark  Co.,  also  on  Stoney  Lake,  Burleigh,  Peterborough 
Co.,  Ontario. 

The  name  Albite  is  derived  from  albu$,  white,  in  al!.«sion  to  its  color,  and  was  given  the 
species  by  Gahn  and  Berzelius  in  1814. 

AtU — Of.  remarks  under  orthoclase,  p.  820. 

Occurs  as  a  pseudomorph  after  spoduraene  at  Branchville,  Ct.  (cf .  p.  868). 

Artif.— Obtamed  by  Hautefeuille  and  also  by  Friedel  and  Sarasin  by  methods  similar  to  thoM 
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employed  wiili  orthoclase;  by  Fouqu6  and  M.-L4yy  direct  from  the  fusion  of  the  coDstltueots. 
Further,  the  last-mentioned  authors  have  obtained  a  series  of  feldspars  intermediate  between 
albite  and  anorthite,  as  well  as  these  species  themselves;  also  further  certain  feldspar-like  com- 
pounds containing  barium,  strontium,  and  lead.  For  a  summary  of  their  results  and  those  of 
others,  see  Fouque-Levy,  Synth.  Min.,  pp.  128-150,  1882. 

Ref.— »  Dx.,  Min.,  1,  817,  1862,  cf.  Rose.  Glib.  Ann.,  73,  186.  1828,  Pogg..  126.  457,  1865; 
Neumann.  Abh.  Ak.  Berlin.  189,  1880;  Kalh,  Fogg.  £rg.,  6,  425.  1870;  Brz.,  Min.  Mitth.,  19, 
1878:  Barwald,  Kasbek,  Zs.  Er..  8,  48,  1888,  and  Schuster,  Min.  Mitth.,  7,  873,  1886.  *  Cf. 
Levy,  Min.  Heuland,  2.  1»9,  1887;  Mir.,  Min.,  870,  1852,  Dx..  1.  c;  Schrauf,  Atlas,  ii-iv,  1864. 
*  Humpf,  Min.  Mitth.,  97,  1874.  *  Rath,  Mt.  Skopi,  Zs.  Er.,  6, 27, 1880.  *  Elockmann,  Hirsch- 
berg:  Zs.  G.  Ges..  34,  416,  1882.  Zs.  Er..  8.  818,  1888. 

•  On  iwiiu:  Neumann,  Abh.  Ak.  Berlin,  189,  1830;  Eayser,  Pogg..  34. 109,  801,  1885;  Dx., 
1.  c:  Rose,  1.  c,  also  Pogg.,  125,  457,  1865;  Streng,  Jb.  Min.,  618,  1871;  Rath,  Jb.  Min.,  689, 
1876  (Ber.  Ak.  Berlin,  llj,  1876),  also  Pogg.,  Erg.  6,  425,  1870;  Sbk.,  Ang.  Eryst..  145.  1876; 
van  Werweke,  Jb.  Min.,  2,  97,  1888.    On  pyro-electrieUy,  see  Hankel,  Wied.  Ann.,  1,  288, 1877. 


317.  Oligoclaae.    Natron-spodumen  Ben.,  Arsb.,  160,  1824  =  Soda-spodumene.    Oligoklas 
Breith,,  Pogg.,  8,  79, 1826. 

Triclinic.     Axes:    &:li6:=  0-63206  :  1  :  0*55239;   a  =  93°  4i',    fi  =  116*^ 
22J',  y  =  90°  ^'  Rath*. 

100  A  010  =  88°  23J',  100  A  001  =  63°  34J',  010  A  001  =  ♦86°  32'. 


Forms': 
a  (100,  %-%,  k) 
b  (010,  f-l.  M) 
e  (001,  O,  P) 

« (110, 1) 


f  (180,  fl8) 
C  (150,  »4') 
Jf  (110,  '/) 

0  (iSo,  vS) 

L  (160,  'ii) 


X  (101.  ,M,) 
r  (408,  ,\-l) 
y  (201,  ,24,) 

e  (021,  24) 


n  (021,  '2.«) 

V  (112.  i') 
W(H1,  1') 

p  (ill.  ,1) 


9  (221.  ,2) 

0  (ill.  1,) 

u  (221.  2,) 
«  (112,  '*) 


hm  =  59*  14' 

bf    =  80*    2' 

fiiJf=  59'    6' 

ft    =  119'  r 

b'M  =  'ei**  40' 

b'B    =  SO''  51f 

1. 


cm  =  51*  57' 

cy  =  8r  52' 

ce  ^  AST  59' 

be  r=:  48*'  88' 

en  =  46'  25' 

an  =  72'  11' 

2. 


en  == 

CfXl  = 


89'  25' 

88'    7' 


em  =    65'  404' 
eM-  ♦68'  48' 
cp  =    55'  184' 
eg  =    81'  17^ 


CO    =    57'  50' 

ct*    =  •84'  57' 

bp    =    61*  504' 
b'u  =  *58'  18^ 
yu   =    82'  12' 
^    =    64'  10' 


3. 


M 


M 


Figs.  1,  2,  Vesuvius,  Ratb.    8,  Fine,  St.  Lawrence  Co.,  N.  Y.,  Pfd. 

Twins  observed  according  to  the  Carlsbad^  albite,  and  pericline  laws.  CrystalB 
not  common.     Usually  massive,  cleavable  to  compact. 

Cleavage:  c  perfect;  b  somewhat  less  so.  Fracture  conchoidal  to  uneven. 
Brittle.  H.  =  6-7.  G.  =  2'65-2'67.  Luster  vitreous  to  somewhat  pearly  or 
waxy.  Color  usually  whitish,  with  a  faint  tinge  of  grayish  green,  grayish  white, 
reddish  white,  greenish,  reddish;  sometimes  aventurine.  Transparent,  subtrans- 
lucent.     Optical  characters,  see  pp.  326,  327,  and  336. 

Comp.,  Var. — Intermediate  between  albite  and  anorthite  and  corresponding  to 
Ab.An,  to  AbjAn,,  but  chiefly  to  Ab,An„  p.  327. 

Analyses,  see  p.  837;  also  5th  Ed.,  pp.  847,  348. 

Var. — 1.  Ordinary.    In  crystals  or  more  commonly  massive,  cleavable.    The  varieties  con- 
taining soda  up  to  10  p.  c.  are  called  oligoclaseaUdte. 

2.  Anenturine   oligodoHt  or  tiinsUme.    Heliolite  Delameth,  Pierre   de  Soleil  i^.     Color 
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gnyieh  white  to  reddiuli  gt%y,  usually  the  latter,  with  internal  yellowish  or  reddish  ibe«like 
reflections  proceedlag*  from  di^emiuated  crystals  of  probably  either  hematite  or  gOthite. 

Much  oHgocIase  has  a  faint  greenish  tiuge  and  pearly  luster,  in  which  it  somewhat  re- 
sembles spodumeue,  whence  the  name  toda-apSiumene. 

P3nr^etc.— B.B.  fuses  at  3*5  to  a  clear  or  euamel-like  glass.  Not  materially  acted  upon  by  acids. 

Oba.— Occurs  in  porphyry,  granite,  syenite,  serpentine,  and  also  in  different  eruptive 
rocks,  as  andesyte.  It  is  somotimus  associated  with  orthoclase  in  granite, or  other  granite-like  ruck. 
Apdon^  its  localities  are  DanTiks-2k>n  near  Stockholm;  KimitoTn  Finland,  formiuff  with  quarts 
and  mica  (he  granite  containing  oolumbito;  Pargas  in  Finland;  Ariege  and  Areudal,  with  cal- 
cile,  epidote,  etc.,  crystals  sometimes  2  or  8  in.  long;  8haitansk,  Ural,  greenish,  in  a  ffangue  of 
quartz  and  mica  and  yellowish  white  feldspar;  in  gneiss  of  the  Bchwanwald  of  Goggenao, 
north-east  of  Baden;  m  syenite  of  the  Vosges;  at  Albula  in  the  Orisons;  in  a  dark  green  porphyiy 
at  Quenast  in  Belgium;  at  Boden  near  Maricnberg;  in  the  amphiboly te  of  Marienbad,  Bohemia; 
in  a  green  porphyrr  near  Elblngerode  in  the  Harz;  Chalanchesin  Aliemout  and  Bouig  d'Oisans; 
at  Munaione  at  Tveoestrand  in  the  Chrlstiania-fiord,  Norway;  at  HitterO;  Lake  Baikal;  in  Donesal, 
Ireland,  in  granite,  with  ofthoclase,  etc.  In  lavas  and  trachyte  {oUooeUue-lraehifis)  at  Tenerufe. 
and  in  the  SiisaneaD  Mis.  nc«r  Padua;  in  the  domyte  (trachyte)  of  Puy-de-Ddme;  in  the  Sifd; 
in  pumice  at  Arequipa  in  Peru;  in  obsidian,  with  sanidine,  at  Zimapan  in  Mexico. 

In  the  United  States,  at  Fine  and  Macomb,  St  Lawrence  Co.,  N.  Y.,  in  good  crystals;  at 
Banbury,  Ct,  with  orthoclase  and  danburite;  Haddam.Ct.,  often  traun>arent,  with  iolite  and 
black  tourmaline;  at  Orance  Summit,  N.  Hamp.,  slightly  greenish  ana  pearly;  at  the  emerv 
mine,  Chester,  Mass.,  granular;  at  Unionville,  Pa.,  wiui  euphyllite  and  corundum;  Mineral  Hill, 
Delaware  Co.;  at  Bakersville,  N.  C,  in  clear  glassy  musses,  showing  cleavage  but  no  twinning 
(see  p.  886 'and  anal.  18,  p  887) 

Named  in  1826  by  Breithaupt  from  oXivoi,  Utile,  and  Kkdaii,  fradUire.  Benseliua  had 
previously  (in  1824)  recognized  it  as  a  new  mineral  from  specimena  from  Danviks-ZoU;  and  ho 
afterward  named  it  Natron- spodumen  (soda-spodumenoL 

Alt,  Artll— See  under  (Orthoclase  and  Albite. 

Rsf.— *  Pogg.t  138, 464, 1868.  The  angles  belonff  to  crystals  from  Vesuvius  whose  composi- 
tion is  given  in  anal.  6,  p.  ^7;  other  Vesuvian  crystals  (anal.  16)  are  referred  by  Rath  to  aude- 
sine,  ct  Pogg..  144,  286,  1871.  *  Cf.  Mir.,  Min.,  872,  1862.  See  also  Dx!.  Min..  1.  812,  1862, 
who  gives  112  (/>)  and  112  (<P)  on  sunstone,  omitted  by  €ldt..  Index,  2,  81, 1888. 

318.  Andedno.  Andesin  Aldeh,  Jahresb.,  21, 167. 1841.  Pfeeudoalbit.  Saocharit  Oheker, 
J.  pr.  Ch.,  34.  484,  1846.    Andesite. 

Triclmic     Axes:  d:h:6=:  0-63556  : 1  :  0-55206;  a  =  93'  22*',  fi  =  116* 
281',  y  =  89'  68f '  Bath^ 

100  A  010  =  88'  20  J',  100  A  001  =  63'  281',  010  A  001  =  ♦Se'  14'. 

/  (180, rf) 
Jf  (liO,  7.  T) 
fl  (180, '^) 


y(S01.  .2.1,) 


b  (010.  i-l,  M) 
e  (001,  0.  P) 

«H110,T,1) 


a  (101,  ,H) 


€  (045,  H) 
e  (021,  24) 
n  (021,  '2-0 


m  (111,  1') 

P  (ill.  ,1) 
g  (idi,  ,2) 


0  (ill.  1.) 

«  (»1.  2,) 
a  (111,  11 


dm    =  69*    4' 

6Jf  =  •or  85' 

mM  =  69**  20' 

=  51'  42* 


ey  s=  81*  44' 
ee  =s  42*  48' 
en  s  46*  81' 
en  =  89*  19' 


«TO  =    66*  874' 
eM  =  •68*  64'^ 
ep  -    64*  56' 
bp  =    61*  84|' 


to  s  87*  89^ 
eo  =  •57*  44' 
bo  =  ^65*  80' 


Twins  obflenred  according  to  the  Garlsbad, 
albite,  and  pericline  law&  Also^  tw.  axis  df, 
comp.-facec  (f.  1);  and  since  the  axial  angle 
IB  nearly  90',  these  twins  cori'espond  closely 
to  the  ftanebach  twins  of  orthoclase.  Orys- 
tals  rare.  tJsaally  massive  cleavable  or  gran- 
ular. 

Cleavage:   e  perfect;  b  less  so;  also  Mg 
Bometimes  observed.    H.^  5-6.    G.  =  2*68- 
2-69.    Oolor  whitei,  gray,  greenish,  yellowish, 
flesh-red.    Luster  snhvitreons  to  pearly.    Op* 
tieal  characters,  see  pp.  326,  327,  and. 336. 

€•■9. — Intermediate  between  albite  and 
anorthite,  corresponding  to  Ab:  An  in  the 
ratio  of  3  :  2,  4  :  3  to  1 : 1,  see  p.  327. 

A^oalyMs,  see  p.  887;  also  6Ui  Bd,.  i^  844, 84flL 


1. 


9. 


Figs:  1,  2,  Anmenta,  Sardinia,  Balhi. 
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Fyrn  etc— Andesine  fuses  in  thin  splinters  before  the  blowpipe.  Imperfectly  soluble  iv 
acids. 

Obs.~Occurs  in  the  Andfis.  at  Marmato,  as  an  ingredient  of  tbc  rock  called  andesyU;  in 
the  porphyry  of  I'Esterel,  Dept.  of  Var*  France;  in  the  syenite  of  Alsace  In  the  Vosges;  white 
at  Servance/red  at  Corayillers;  in  the  porphyry  near  Chagejr,  Haute  Sadue;  at  Vapuefiord, 
Iceland,  in  honey-yellow  transparent  crystals;  at  Baumgarten  in  Silesia;  Bodenmais,  Bayaria; 
Mt.  Arcuentu  (or  Pollice  di  Orist^no),  Saipdinia,  in  a  piunice-tuff ;  at  9anford,  Me<,  with  vesur 
Tianite  in  distinct  crystals  (unal.  22). 

Sacefiarite  is  grHuular  massive,  occurring  in  veins  in  serpentine  at  the  chrysoprase  mines 
jiear  Frankenstein,  in  Silesia;  originally  referred  to  andesine,  but  shown  by  liisaulx  to  be  a 
mixture,  Jb.  Min.,  628,  1878. 

Ref.~>  Mt.  Arcuentu,  Bardhifa.  Festschrift  Ver.  Cassel,  1886;  the  identification  with  ande- 
sine rests  on  the  determination,  8id«  =  -60*2  p.  c,  and  the  j)Osltion  of  the  axial  plane  oblique 
to  b,  extinction  |  edge  b/e  (Dx.).    *  Rath,  1.  c 

319.  Labradorite.  Labradorstein  (under  Feldapat)  Wem,,  Ueb.  Cronst:,  149. 1780,  Ber/rot 
J.»  S75.  1789.  Labradorstein,  Schillemder  Quarzspath  PoJ^,  Nord.  Beitn^e.  2,  283.  I'^Bl. 
Pierre  de  Labrador  jRtt^.,  Cat,,  82,  1780;  de  Lisle,  Crist.,  2,  497,  1788.  LabroHor  Feldspar. 
Labrador  O.  Base,  Qilb.  Ann.,  73,  178,  1823;  Breith,,  Char.,  1823;  Lime  Feldspar.  Ilafne- 
f  Jordite,  Ealkoligoklaa  F(n•chhamfner^  Skand.  Kat  Samml.  i  Stockholm,  July  1842,  J.  pr.  Ch 
30,  889,  1842. 

Momite  I7iom.,  Ed.  N.  Phil.  J..  13,  1882.  Silicite  I7iom.,  Phil.  Mag..  22.  190, 1848. 
Saussurite  pt.    Radauit  Breith.,  B.  H.  Ztg.,  26«  87. 

Triebnic.  Form  near  that  of  andesine,  but  not  accui-ately  known.  Cleavage 
angle  be  =  86°  4'  Tsch.  Obermayer*  has  calculated:  a  :l  =  0  6377:1;  also 
a  =  93°  31',  /3  =  116°  3',  y  =  89°  5^\ 

These  are  based  upon  the  measured  angles:  b'e  =  98*  52',  bX  =  10"*  2\  bL  —19*  28. 
b'M  =  61*  22',  cba  =  68*  57'.    A  =  150,  X  =  150  are  cleavage  directions 

Forms  lilce  those  of  the  other    plagioclase  species,  and  twinning  common 

according  to  the  albite  law,  also  the  pericline,  Carlsbad,  Baveno, 
and  Manebach  laws;  also  twinning'  with  tw.  axis  a  normal  to  i 
in  the  plane  b.  Crystals  often  veiy  thin  tabular  J  ^,  and 
rhombic  in  outline  bounded  by  cy  or  ex.  Also  massive,  eleav- 
able  or  granular;  sometimes  cryptocrystalline  or  hornstoue* 
*^H^4r    A  k\J     like. 

Cleavage:  c  perfect;  b  less  so;  M  sometimes  distinct;  also 

I  and  L  sometimes  observed,  Obermayer;  (180"),  (170)^  Schrauf , 
as  parting  surfaces.    H.  =  6-6.    G.  ==  2*70-2-72.    Luster  on  c 

g early,  passing  into  vitreous;  elsewhere  vitreous  or  snbresinong. 
olor  gray,  brown,  or  greenish;  sometimiBs  colorless  and  glassy; 
rareljr  porcelain-white;  usually  a  beautiful  .change  of  colors  in  clcavable  varieties, 
especially  I  b.  Streak  nncolored.  Translucent  to  subtranslucent.  Optical 
characters,  see  pp.  326,  327,  and  336. 

•*  Var.— 1.  Cleavable.    (a)  Well  crystallized,  to  (5)  massive. 

Play  of  colors  either  wanting,  as  in  some  colorless  crystals;  or  pale  or  deep.  Blue  and  green 
are  the  predominant  colors;  but  yellbw,  fire-red,  and  pearl-gray  also  occur.  Vogelsang^  regards 
the  common  blue  color  of  labradorite  as  a  polarization-phenomenon  due  to  its  lamellar  structure, 
while  the  golden  or  reddish  schiller,  with  the  other  colors,  is  due  to  the  presence  of  black 
acicular  microlites  and  yiellowish  red  microscopic  lamellae,  or  to  the  combined  effect  of  these 
wiih  the  blue  reflections  Schrauf  has  examined  the  inclusions,  their  position,  ^tc,  and  given 
the  names  microplakite  and  mierophyllUe  to  two  groups  of  them. 

Hqfneffordite,  or  Haf nefiordite,  of  Forchhammer  from  the  dolerite  of  Halnefiord,  Iceland« 
Is  only  labradorite  as  shown  by  Bath. 

2.  Campaet  mcusiw,  or  aryptocrysiaUine;  Labradorite-Fehiie,  The  color  sometimes  gray 
to  brownish  red;  but  sometimes  porcelain-white.  Some  of  the  so-called  eauuuriie  is  bere 
included.  A  variety  from  the  gabbro  of  Baste  in  the  Radau  valley.  Ban,  is  called  BadoMiUe 
by  Breithaupt. 

CamatUe  is  a  feldspar,  described  by  Beudant,. occurring  at  the  localities  of  corundum  and 
indianite  in  the  Camatic,  India;  it  is  proupunced  by  Breithaupt  and  von  Kobell  to  lie 
labradorite. 

Comp^  \bt4 — Intermediate  between  albite  tod  anorthite  and  oorresponding 
chiefly  to  Ab  :  An  in  a  ratio  of  froni  1 : 1  to  1 :  3,  p.  327. 
^r  analyses  see  p.  887;  also  5th  £d.,  p.  84d. 
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The  feldspars  which  lie  between  labradorite  proper  and  anorthite  have  been  embraced  by 
Iteberinak  under  the  name  bytownite.  The  original  bytowuile  of  Tbom»on  (Min.,  1,372, 
1886)  was  a  greenisb-wbite  feldspatbic  oiiueral  found  in  a  boulder  near  By  town  (now  Ottawa) 
in  OnUrio.  Canada.  It  was  analyzed,  1,  by  Thomson  (1.  c.)  and,  2,  by  Huui  (Am.  J  Sc  .  12, 
212,  1851).  Tschermak  (Ber.  Ak.  Wien,  60  (1),  500,  1865)  has  recalculated  the  lalter  analysis, 
rejecting  the  water;  his  results  are  given  in  8.  Zirkel  has  shown,  hdwever,  that  the  mineral  is 
a  mixture:  see  Jtfin.  Mitth.«  61«  1871. 

810,     Al.Os      CaO     MgO    Na,0     H,0 

1.  G.  =2  80  147-57      29-65        906      0*40      7*60      198    Fe,0. 3-57  =  9983 

a.  0.  =  2-78  47-40      80*45      14-24      0  87      282      2  00    FeO  0-80,  K,0  0  38  =  9896 

^  48*83      81-49      14-67       —        2*90       —      FeO 0*82,  KsO 0*39  =  9909 

Pyr^  etc.— B.  B.  fuses  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  hydrochlorio 
acid,  geuerally  leaving  a  portion  of  undecomposed  mineral. 

Obs.— Labradorite  is  an  essential  constituent  of  various  rocks,  es];>ecially  of  the  basic  kinds 
and  usually  associated  with  some  member  of  the  pyroxene  or  amphibole  groupe. '  Tbus  with- 
hypersthene  in  hyperyte  and  noryte,  with  diallage  in  gabbro,  with  some  form  of  pyroxene  in 
diabase*  basalt,  doleryte,  alao  andesyte,  tephryte,  etc.,  Labradorite  also  occurs  in  other  kinds  of 
lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as-  in  those  of  Etna,  Vesuvius,  the 
Sandwich  Islands  at  Kilauea. 

The  labradoritic  massive  rocks  are  most  common  among  the  formations  of  the  Archiean  era* 
Such  are  part  of  those  of  British  Amerida,  northern  New  York.  Pennsylvania,  Arkansas; 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  coniparatively  little  silica,  it  occurs  mainly  in  rocks  which  include  little  or  no  quarts 
(free  silica)  and  no  orthoclase. 

On  the  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and 
magnetite.  It  is  met  with  in  place,  at  Mille  Isles,  Chateau  Richer,  Rawdon,  Morin,  Aber- 
crombie  and  elsewhere,  in  Quebec;  and  in  boulders  at  Drummond  and  elsewhere,  in  Ontario. 
It  occurs  abundantly  through  the  central  Adirondack  region  in  northern  New  York;  also 
occasionally  in  Orange,  Lewis,  Warren,  Scoharie,  and  Greene  Cos.;  in  the  Wichita  Mts., 
Arkan.sas. 

tiiticUe  and  m/omiiU  are  from  Antrim  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  P&ul,  on  the  coast  ot  Labrador,  by  Mr.  Wolfe, 
a  Moravian  missionary,  about  the  year  1770,  and  was  called  by  the  early  mineralogists  Labrador 
stone  {LdJbradorBtein),  and  also  chatoyant,  opaline,  or  Labrador  feldspar 

AIL— See  remarks  under  orthoclase,  p.  820;  also  Tschermak,  Min  Mitth.,  269.  1874.  The 
alteration  of  labradorite  is  the  common  source  of  the  zeolites  and  associated  secondary  minerals 
(calcite.  datolite,  etc.)  frequently  present  in  cavities  and  veins  in  basic  igneous  rocks. 

ArtiL— See  p.  83*j. 

Bef:~>  Zs.  Kr.,  7,  66,  1883.    Qroth  gives  the  axis  h  =  0-5547. 

«  Rath.  Pogg..  144,  255. 1871.  »  Cf.  Reusch,  Fogg.,  120.  95,  1863  (eariicr  Brewster,  etc.); 
Vogelsang  Arch.  N6erland..  3,  32.  1868;  Schrauf,  Ber.  Ak.  Wien.  60  (I).  996,  1869. 

Maskelynitb  Tsehermak,  Ber.  Ak.  Wien,  ^  (1),  127, 1872. 

Isometric;  form  a  distorted  cube  (?).  In  grains,  transparent,  colorless,  with  milky  portions 
arising  from  alteration.  In  microscopic  sections  seen  to  have  a  rectangular  outline,  and 
shown  by  optical  properties  to  be  isotropic.  H.  =  about  6*5.  G.  =  2*65  corrected  for  im- 
purities. B.B.  fusible  with  difficulty  to  a  transparent  glass.  Analysis,  la,  also  16,  after  de« 
ducting  a  little  magnetite  present; 

SiO,      AltO,     CaO     Na,0    E,0 

la.   G.  =2-71         I  64-3       24-8       111       49       1-2    Pe^CFeO  47,  MgO  ^.  =  1010 
16.    G.  =  2  65  66-3       257       H-6       61        1*8    =100 

Occurs  in  the  meteorite  from  Shergotty,  near  Behar,  India;  also  in  other  chondrites. 
Tschermak  suggests  that  this  apparently  isometric  mineral  may  be  in  fact  a  fused  feldspar, 
which  seems  not  improbable  (Ber.  Ak.  Wien,  88  (1),  355, 1883).  Groth,  on  the  other  hand 
is  hidined  to  regard  it  as  an  independent  species  allied  to  leucite  (Tab.  Ueb.,  186, 1889). 

OpUcal  RelaUon$  of  OUgocUtse,  Andetine,  JMradorUe, 

The  general  position  of  the  axes  of  elasticity  and  the  consequent  directions  of  the  light 
extinction  upon  the  base!  c,  and  the  brachypinacoid.  b,  of  these  feldspars  are  given  on 
pp.  826,  327.    The  following  are  special  observations. 

The  following  table  gives  for  a  series  of  plagioclase  feldspars,  oligoclase-albite  to  bvtownite 
b>.  837)  tibe  observed  extinction-angles  on  b  and  e,  and  the  angle  made  by  the  trace  of  the  rhorn* 
Ate  section  on  b  with  the  edge  b/c  (cf.  f.  1-3,  p.  326);  also  the  percentage  of  lime<cf.  anal8.» 
^^  837)  and  the  specific  gravity.  The  observations  are  taken  from  Schuster,  1.  c;  Wiik,  Zs. 
AT.,  a.  498,1878;  Pfd.,  Am.  J.  8c.,  34,  890,  1887;  Schuster  and  Foullon»  1.  c;  Bath.  tJb. 
«io..  689. 1876.   ' 
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Extinction 

Rhombic 

O. 

CftO 

one 

on  a 

aociioii 

8obboth 

2-67  (anal.  2) 

+  2"  33' 

+ 11*  86' 

Wilmington 

2-84  (anid.  8) 

4^   2*  29' to  2*03' 

+ir44'toiriaf 

BillbOle 

2-643 

7-      to  9* 

15*1010* 

PierrepoDt 

2-622 

3-05  (anal  4) 

+  6* 

+ao* 

Tvedestrand 

4-78  (anal.  11) 

4    IMO' 

+  3*64' 

Kimito 

2664 

0* 

Vko  isr 

Bodeuinais 

7-08  (anal.  18) 

^  r       to  2"  20' 

-  4"  80*  to  5*  15 

8t.  Raphael 

8-21 

—  V       to  8*   6' 

-  4*80'td  $• 

iVesuTius 

+  r\o  w 

Stonsvik 

2-670 

-10^ 

©• 

Lojo 

2-699 

-16*- 

©• 

OJamo 

-  4*  80' to  4**  42' 

-16*4tt 

-  rto  V 

Labrador 

10-38 

-  6' 12' to  5^24' 

-17-      Id  18*  ft 

«i 

2-684 

10-60  (anal.  25) 

-19*/ 

±  0* 

Kamenol-Brod 

-  6*  42' to  6' 54' 

- 19'       to  21* 

Nftrodal 

16-20  (anal.  88) 

- 14*  80'  to  20'' 

-28*       to82* 

-  8*48 

Viscbegiud 

-lO* 

The  following  are  observations  by  Des  Glokeauz,  Bull.  8oc.  Min.,  6,  89, 1888, 7. 2419, 1884. 
8,  6,  1885.  tie  distinguishes  four  classes  nmcing  from  oligoclase-albite  to  andeslne.  Tlie 
observation's  quoted  give  the  lime  percentage  (from  complete  analyses  by  Damour,  Dirvell, 
etc.);  the  ektinction-angles  on  c  and  b\  the  axiul  angle  about  the  negative  bisectrix,  and  Ibe 
angle. made  by  the  base  with  the  plane,  8»  normal  to  the  plane  of  the  optic  axes. 

1.  Abnotmal  oUgoeUue.  Ax.  plane  inclined  83*40'  tb  b.  Plane  ±  to  ax.  pi.  (8)  tnmcaM 
the  acute  edge  b/e.    Extinction  (edge  b/c)  +  6*  or  7"  to  12*  on  b, 

2.  AbnomuU  oUgoclMe.  Ax.  plane  I  e  or  x  b.  Extinction-angle  with*  edge  b/e  s=  -f-  6* 
to  9* 


one 


8.  IfamuU  oUgoekm,    Plane  ±  ax.  pi.  truncates  obtuse  edge  b/e  and  bidhied  .98*  to  104* 

.    Ax.  pi.  cuts  6.  84*  50' to  79«  60'.    ExUnction -f- 1"  to  6*  with  6/0. 

4.  Anamne,    Plane  ±  ax.  pi.  truncates  obtuse  edge  b/e  aad  inclined  110*  to  120*  to  baaa. 


Az.  plane  on  6.  78*  50'  to  68*  50*.    Extinction  -  1*  to  10*  to  b/c. 


CaQ 

percentage 

Colton,  N.  Y. 

2-29 

Arendal 

2-50 

<< 

2-60 

i< 

2-81 

Colton 

2-44 

Ytterby 

2-81 

Arendal 

8-89 

Mineral  Hill,  FtL 

856 

Ytterby 
Helle,  mrway 

4-81 

5-60 

Bamle 

2-38 

Norway 

4-89 

Arendal 

4*20 

Tvedestrand,  iumlone 

Fredriksvarn,  iuntUme 

Danviks-Zoll 

Moss,  Norway 

6-20 

Bodenmais 

648    . 

Coromandel 

6-50 

Francheville,  RhOne 

6-52 

Tilasinwuori 

5-63 

Orijftrvl 

8-09 

Esterel 

Rochesauve 

906 

Extinction 


one 

+2*  40'  to  4* 

0*  to  -h  2* 

0*  to  1*  80' 

0*to2* 

0*80' to  8*80' 

1*  80* 

1*  80'  to  2* 

1*45' 

2* 

0*  80^  to  1*  80' 

1*  15'  to  1*  85' 

l*to2* 

0*  80'  to  1* 

1*80' 
0*  80'  to  2* 
0*  30'  to  1* 

-2*80' 
-8*  16' to  3*  20^ 

-  1*  80'  to  2* 
-8* 

0**  to  -  3* 
-1*57' 
-  2*  16' 

-  2*  to  -  8* 


on  5 

9*  to  11*  80' 

10*  to  12*  80' 

9*  to  12* 

10*  to  12* 

9*  to  10* 

7*  to  10* 

6*  to  8*  80' 

6*  to  9* 

8*  80' to  9*  W 

rW  to  11* 

2*12' 
2*  to  5* 
2*  to  4* 
2*  to  4* 
1*  80'  to  2* 
l*to8* 

-  1*  to  -  2* 
5*tor» 
2*  to  3* 

10*  to  12* 

-  8*  to  4*  80' 
4*  to  7*.  9* 

-2*  tor 

-10* 


Axial  angle  (^  Bx) 

2Hr  a8 

96*  80' to  98^  2*  91^10' to  fiV 
97*  80'  to  98*  lO*  94* 

96*  22' to  97*  54'      9rtoM! 
96*  12'  94* 

95*  40'  to  97*  40* 
90*  48'  to  98*  54' 

89*  56' to  90* 

92*  to  92*  48' 

95*  to  95^  80* 
96*  24' to  9r  28' 

89*  48'  to  91*  46' 
89*  2*10  91*80' 
87*  52'  to  90*  50" 

89*  88' 
88*  40'  to  89*  10* 
99*  28' to  101*  28* 


106*.  to  104*  8V 
101*50'tol0r 

99*  to  100* 
106* 

102*  to  106* 
101*  to  102*  40^ 


88*  14' to  90*  W*  112* 

98*  52'  to  95*  18*'  108* 

'94*  28' to  95*  SO*  llO*  to  li8*> 

94*  to  96*  108*  to  tOir 

91*20' to91*88'*  lll*5Qr 

95*  40'  to  96*  lir 

79*  22*  to  81*  SO*  118* 


•  Also,  larger  values. 


The  glassy  oligoclase  from  Bakersville,  K.  C,  (anal.  18.)  baa  an  ezceptloiiaUy 
character:  extmction-angle  on  0  =  +  89*  to  -|-  40*,  sections  |  b  give  an  opllc  axis  win. 


J  edge  Vf^  Cleavage  angle  te  s  88*  2Vtwinning  enUrely  absent    Cf.  Penfleld* 


824,1888. 


barneaily 
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AnMl^Olwodase  to  ByiowniU.  1,  Rath,  Pogg.,  144,  206, 1871.  3.  A.  Smita,  Min.  Mltth. 
S65.  1877.  8.  T eclu,  ib..  55,  1871.  4,  F.L.  Sperry,  Am.  J.  Sc,  34,  892. 1887.  5,  Rath,  Poffsp.^ 
138,  466, 1869.  6,  Ludwig,  Fogg.,  141,  151,  1870.  7,  Rath,  Fogg.,  147.  274,  1872.  8,  Id., 
ib.,  144.  240.  1871.  9,  Id.,  ib.,  p.  286.  10.  Id.,  Ber.  Ak.  Berlin,  165,  1876.  11,  Schecrer, 
Fogg  .  64, 155, 1845.  12,  Haushofer,  Zs.  Kr.,  3, 602, 1879.  18.  £.  S.  Sperxy,  Am.  J.  8c.,  36, 826^, 
1^  alao  F.  W.  Clarke,  ib.,  p.  228.  14.  Rath,  Fogg..  144,  242.  1871.  15,  Id.,  Fogg.,  147, 
276. 1872.  16.  Id.,  Fogg..  144,  226,  1871.  17,  Rg.,  Mia.  Ch..  607.  1860.  18.  Schuster  and 
Foallou,  Jb.  G.  Reichs.,  37,  219,  1887.  19.  Ra&,  Fogg.,  152,  89,  1874.  20,  SipOcz,  Mia. 
Mitth.,  3, 176.  1880.  21,  Rath,  Fogg.,  144,  245.  1871,  also  earlier  Rg.  22,  W.  B.  Fayne.  prir. 
contr.  28.  Tschermak.  1.  c.  p.'586.  24.  Element,  Min.  Mitth.,  1,  866, 1878.  25.  Fentl'eld,  Am. 
J.  8c..  34. 898. 1887.  26,  JUth,  Fogg.,  152,  89. 1874.  27.  Id.,  ib..  144,  p.  246.  28,  Id.,  ib.,  144» 
p.  251.  29,  Schuster,  Min.  Mitth..  1,  867, 1878.  80,  Rath,  Fogg.,  144. 258. 1871.  81.  Kerstei^ 
Fogg..  63. 128, 1844.  82.  Dmr.,  Bull.  Soc.  G.  Fr..  7, 88. 1850.  8a  Ludwig,  quoted  by  Schu^ 
terrMin.  Mitth..  3,  208, 1880.    84.  Holland.  Mhi.  Mag.,  8, 154.  1889. 


OUffoeloB^ABfiie  and  Oliffaelate, 


G. 

1.  Hartenbeig  2*682 

2.  Sobboth,  Styria  2*62 
8.  Wilmington,  Del. 

4.  Fierrepont,  N.  T.  2*622 

5.  Vesuvius  2  601 

6.  Ytterby 

7.  BhaitansK  2  642 

8.  Veltlin  2  682 

9.  Kiedermendig  2*611 

10.  Bamle 

11.  TVedestrand,  iumtans  2*656 

12.  Darrsmorsbach  2*668 

18.  BakersTille,  N.  C.  2*651 

Andetine. 

14.  Mte.  MuUitto  8'668 

15.  Uvelka.  Orenburg  2*654 

16.  VesuYius  2*647 

17.  Marmato  2*674 
1&  Bodenmais  2*666 

19.  Monnda,  8.  A.  2*666 

20.  St.  Raphael  S'679 
31.  Fr6]u8,  Esterel  2*686 
22.  Sanford,  Me. 

Labradorilo, 

28.  Labrador  2*697 

24.       *•  2*698 

26.       '<  2684 

26.  Pomasqul  2*644 

27.  YelUin  2*690 

28.  'numbergthal  2*711 

29.  Kamenof-Biod  2*700 

80.  Eafneflord  2*729 

81.  Egersund  2*72 

BylawUU. 

82.  Berufiord  2*709 
88.  Nftrodal  2*729 
84..  Hull  2*720 


810.  Al.O.  CaO 

{  68*58  21*81  2*82 

64-75  22*25  2*67 

6475  28-56  2*84 

68*76  22*67  8*05 

62*86  28*88  2*88 

6481  22*99  8*15 

68*88  22*58  8*42 

64*58  28*08  8*49 

6806  28*27  416 

61*91  28*68  4*45 

61*80  28*77  4*78 

59-80  25*75  4*79 

62*60  28*52  4«47 


I 


i 


60*85  2545  6*14 

6084  24*89  5*56 

58*58  26*55  6*48 

60*26  2501  6*87 

5922  25-88  7*06 

60-48  25*85  7*25 

58*48  26*94  8*21 

5808  26*64  807 

0665  25*56  8*25 


660  27*5  10-1 

56*18  27*88  1088 

54*75  27*76  10*60 

55-86  28*10  1095 

5515  29*15  9*90 

58*61  29-08  10*96 

54*55  28*68  1128 

64-28  29*64  1201 

62*45  29*85  11*70 


8*89 

0*82 

8*86 

102 

8*98 

0*62 

8*98 

0*62 

[9*64] 

— 

8*50 

1*29 

5*68 

2*78 

6217 
48  94 
50*80 


29*22 
88-26 
81*54 


1811 
15*20 
12*88 


Na«0  KtO    fgn. 

6*84    8*65    0'48Fe.O.0  66,MgO0*9S 
1017    0*87     —  =100*21     [=100*86 
9*04    1*11      —  =101*80 
6*89    8  60    0*40  Fe,0.  0*41  =  100*78 
7*42    2*66    0-18  =  98*88 

—  =100*66 

—  MgO  0*06  =  99-77 
0-58  =  101*28 

—  =100*04 
0*82  =  100 

—  Fe,0. 0*86  =  100 
1-29  =  99*54 

8*62    0*56    010  Fe.0, 0-08  =  99*95 


7*68  1*21  0*26  MgO  0  03  =  10007 

8*44  0*78      —  Fe,0.  0*18  =  99*64 

7-74  0*89      —  =100*14 

7*74  0*84     —  MgO  014  =  100*86 

6*79  0*54      —MgO  0  28  ^99  79 

7*28  0*08      —  =  100*44 

6*87  0*50  0*49  MgO  0*11  =  101*60 

6*16  0*97     —  =99*87 

6*18  184  1*58  Fe.O.  0*22  =  99*78 

[=99*8 

6*0  0*4  —  Fe,0.  0  7,  MgO  0*1 

6*17  0*86     —  Fe,0«  1*88  =  100*75 

5-18  0-68  0*56  Fe,0.  0*69  =  100  02 

[509]  —       —  =100 

5*28  0*80  0*67  =  100*90 

4-86  1*15.  0*65  =  100*41 

4-62  0*42     —  Fe.0. 108  =  100*08 

4*41  <r.  0*07  MgO  Oil  =  10047 

8*90  0:60     —  Fe.0. 100,  MgO  0*16 

[=99  66 

8*40     —       —  Fe,0, 1*90  =  99*80 
8*80     —       —  =  100*60 

8*96     fr.  0*52  =  99  65 


320;.  AMORXHITB.  Matrix  of  Corundum  (fr.  the  Carnatic,  India)  Bourn.,  Fhil.  Trans.. 
1803.  Indianite  Bourn.,  Cat..  60. 1817;  Phillipa,  Min.,  44.  1828.  Anortbit  (fr.  Vesuv.J  Q.  Bom, 
OUb.  Ann.,  73,  197.  1828.  Cpistianite  (Christlanite),  Biotina  (fr.  Vesuv.).  MonU  d  Gov.,  Min. 
TetuT.,  1820.  Tankit(fr.  Norway)  ^^tM..  Schweigg.  J.,  66,  2i46,  1829.  Thiorsauit  (fr.  Ice- 
Uod)  OofUh,  Lieb.  Ann.,  66. 18.  1848;  ThionAmi  had  </rihogr, 

Latrobite  (fr.  Labrador)  Brooke,  Ann  Fhil..  5,  888.  1828;  OhUOren,  ib.,  8,  88.  1824 
s  Diploit  Breiih.,  CO.  Gmelin's  Chem.  Unters.  Dipl.  TQbingen,  1825.  Amphodelit  (fr.  Fin- 
Und)  if.  Nd.,  Fogg..  26,  488, 1882;  =  Lepolit  «.  Jo9$a,  Breith.  Handb.,  681.  1847.  (>clopit  •* 
WoU..  Vulk.  Gest.,  292, 1858.  AnorthoU  If  Mil:,  Zs.  Kr.,  8,  205,  1888.  Lindsayit  or  Linseit  iVl 
2fd.  Vh.  Min.  Ges..  112. 1848. 
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Triclmic.    Axes  df :  ?  :  i  =  0-63473  : 1 : 0-55007:  a  =  93"  134',  6  =?  llS'^SSr. 
y  =  srilf' Marignac'.  ' 

100  A  010  =  83**  54',  100  A  001  =  63^  57',  010  A  OQl  ==  85*  50', 


Fozttig': 

o  (100^  Hii) 

h   (010,  t.{,M) 
c    (001.  0,  P) 

m  (110.  /'I 
^  (120.  1-2')* 
f  (130.1-8) 

{  (120,  'iri)^ 


B  (i8o,  '1-8) 

t    (207.  K) 
q  (201.  '2-i') 

^  (804,  w>»? 
«  (ioi.  4-1,) 

y  (201.  >i,> 

r  (018.  K> 


^(028. 


1. 


«  (021,  2-n 

r  (061,  6-i') 
A  (081,  84')> 
B  (013,  '4-Q» 
Ar  (023,  '}.«) 
n  (021,  '24) 
^  (04l,  '4.n 
C7  (08l,  '8-W 
/c  (Oil,  '6-i) 


W  (111.11 

fi  (241.  4-2') 
»   (428.  ,f  2) 
M  (421,   ,4-2) 
P  (lU,  ,1) 
g  (231.  2) 
«?  (24i;  ,4-2) 

i  (l|3. 1-I.) 

d  (421.  4-2,) 


3. 


« (lia.  f) 
<>  (111.  1,) 

«  (221,  2  S 
«  (2|1.  4-1,) 
n  (1|1.  8-8  J 
a  (111.  'D 
X  (241,  '4.|) 

p  (181,  zif 


£ 

c 

_^ 

\ 

VM 

\  * 

y^          m       ' 

i 

^^ 

>     V 

■^^ 

y 

X 

J55-- 

Figs.  1-4. 

Rath; 

1,  2,  4,  from  Y* 

hf     =  29'  29f 
*m    =68'*   4' 
ft  if  =  62**  26*' 
hz     =  80*  58' 
fihU  =  59*  29' 

tq     =  84-  46' 

ciB     =51*26' 
^     =  81'  14' 

«r=   9M' 
c(9  =  17*  41 
ctf  =42*81 
cr  =  67*  4 

c*  =ira 

<;n  =  46**  41 
CK-  =  75*  1( 

«ll=:88T 

0m  =  65°  6i 

i' 

V 

>>• 

1' 
y 

r 

ep 

% 
eo 

CO 

eu 

ea 

Cm  : 


54*17' 
80*  18' 
80°  24' 
57*62' 
84*50' 
84*10' 
69*20' 
68*51' 


62*13' 
88*20' 
64*58' 


bo 

hy 

b'u 

h'fi 

b'a  ==  76*  82' 


88* 
68* 
90* 
57* 
88* 


4ir 

18' 

82^' 

26i' 

16' 


Twins':  (1),  Albite  law,  tw.  pi.  and  comp.-fiuse  J,  often  polysynthetic 
(2)  PericUne  law,  tw.  axis  b,  composition-face  the  rhombic  section,  whose  trace  on 
b  makes  an  angle  of  —  14""  to  —  IS""  with  the  edge  b/c  (t  2,  p.  326).  (3)  Carlsbad 
law,  tw.  axis  6,  the  indiyidnals  idso  nsnaUy  twinned  according  to  law  L  (4)  tw. 
Mis*  ±dinh  (010}. 

Crystals  asnally  .prismatic  |  i,  less  often  elongated  1 1,  like  peridine  (f.  3). 
Also  massive,  cleaYable,  with  granubur  or  doarse  lamellar  strnctare. 

Oleay^:  c  perfect;  b  somewhat  less  so.  Fractnre  conchoidal  to  nneven. 
Brittle.  H.  =  6-6*5.  G.  =  2-74-2-76.  Color  white,  .grayish,  reddish.  Streak 
uncolored.     Transparent  to  translucent. 

Optically  — .    Az.  pi.  nearly  J.  e,  aiid  its  trace  inclined  60^  to  the.  edge  c/e 


FELDSPAR  GROUP— ANORTEITS.  889 

from  left  above  behind  to  right  in  front  below' (Schuster).-  Eztinction-angleB  on 
c,  -  34°  to  —  42°  with  edge  h/ci  on  b,  —  35°  to  —  43°.  DiBpersion  p  <  v,  alio 
iuclined.    Axial  angles: 

2H„  =  84^  60',    2H^gr  =  85^  24%    2H^m  =  85°  59'. 

The  following  table  gives  the  extinction-aDffles  and  the  position  of  the  rhombic  section,  with 
CaO  percentage  (see  anius.  below),  as  observea  by  Schuster,  1.  c,  Lsz.,  L  c.«  and  Kikuchi,  J. 
CoU.  8c  Japan,  2,  i,  81, 1888. 


Extinction  angles 

Rhombic 

G. 

Na«0 

one 

ono 

section 

Vesuvius 

2*768 

0-47 

-.86'8rto87'22' 

-88"  to  89'  44' 

-  16'  2' 

Pesmeda 

10  to  1-8 

-87*80' 

-88*24' 

- 17*  54' 

Lojo,  LepoUU 

li-7-2-8 

1-60  E.0 

-86'to40' 

-14"  to  15* 

Etna.  CyehpiU 

2*682 

2-82 

-88'to40' 

-.86'to86* 

Mikaje,  Japan 

2-761 

0-28 

•Ottflo40" 

-^40'to4r 

-16'toir 

Gomp, — A  silicate  of  aluminium  and  calcium,  GaAl,Si,0.  or  CaO.  AI,0,.2SiO,  = 
Silica  43*3,  alumina  36*7,    lime  20*1  =  100.      Soda  (as   NaAlSi.O^)   is   usually 

{resent  in  small  amount,  and  as  it  increases  there  is  a  gradual  transition  through 
ytownite  to  labradorite. 

Yvc,—Aru)r1hU6lf}^&  described  from  the  glassy  .crystals  of  Somma;  and  cfirUUaniU  and 
UoUne  are  the  same  miueral.     ThiarMuiie  is  the  same  from  Iceland. 

IndianiU  is  a  white,  gniylsb,  or  reddish  gmnuhir  auorthite  from  India,  where  it  occurs  as 
the  gangue  of  corundum,  first  described  iu  1802  by  Couut  Bournon. 

AmptiodelUe  {%  a  reddish  gray  or  dingy  neiioh- blossom-red  variety,  partly  in  rather  Jarge 
crystals,  from  Lojo,  Finland,  and  Tuniibeig,  owrden  LepoliU  of  Breuhaupt  (or,  as  he  says,  of 
von  Joasa,who  sent  it  to  him)  comes  from  IkiJo  and  Orijdrvi  in  Finland,  and  is  the  same  variety; 
some  of  the  crystals  arc  2  inches  long.  It  h^is  been  studied  crystal  I  ograpbicall^  by  Eoksbarov 
(Min.  Russl.,  4  234).  who  finds  the  Crystals  bigbly  complex  and  near  Vesuvian  auorthite  in 
angle.  Idndsavite  (Linseit,  Lindseit)  from  Oriptrvi.  Finlnud.  is  a  somewhat  altered  variety  of 
lepolite.  cf.  Wiik,  Zs.  Kr.,  8, 205, 1883.  Lairdbttc  from  Amiiok  Island  on  the  coast  of  Labrador, 
is  pale  rose-red,  and  closely  resembles  ampbodelHc?. 

Qfdopite  occurs  in  small,  transparent,  and  glassy  crystals,  tabular  |  b,  coating  cavities  ii\  the 
doleryte  of  the  Cyclopean  Islands  and  near  Trezza  on  Etna.  Its  identity  with  auorthite  waa 
established  by  Lasaulx,  Zs.  Er.,  6.  826,  1881. 

Anarthakte  agrees  in  angles  with  anortbite  but  is  different  in  habit,  being  prismatic  |  a  with 
n  and  e  prominent:  it  shows  extinction  \d  nnd  in  adirection  normal  it  uppeai-s  optically  uniaxiiil* 
6.  =  2-76.  A  partial  analysis  gave:  SiO:i  87  to  88,  AUd  82*2,  CaO  18.  The  suggestion  ismade 
that  it  may  be  an  auorthite  partly  sltered  to  scapolite.  The  single  crystal  found  was  embedded 
in  red  limestone  at  the  SillbOle  iron  mine  in  Finland.    Cf.  F.  J.  Wiik,  Zs.  Kr.  8.  205,  1888^ 

TankiU  occurs  in  cleavable  masses,  with  6e  =  86**  20',  of  a  gray  or  slightly  pinkish  color* 
The  original  crystals,  examined  by  Dx. ,  are  stated  to  have  been  brought  from  Arendal  in  1826 
by  Mr.  Tank  of  Friedrikshold  (Dx.).    It  is  (Dx.)  a  bydmtcd  auorthite,  cf.  anal.  6. 

AnaL— 1,  Damour,  Bull.  G.  Ft..  7.  88,  1850.  2.  Deville,  Ann.  Ch.  Phys..  40,  286.  1864, 
8.  Pisani;  Ann.  Ch.  Phvs.,  9,  492,  1876.  4,  Hermann.  J.  pr.  Ch..  46,  387.  1849  5.  Walter* 
hauscn,  Vulk.  Gest.,202, 1853.  6,  Pisani.  Dx.,  N.  R.,  199. 1867.  7,  8,  Gamper,  Vb  G.  Reichs., 
184,  1877.  9,  Y.  Kitamura,  J.  Coll.  Sc.  Japan,  2,  i,  43.  1888.  10.  Abich.  Pogg..  51,  519.  1840. 
Also  5th  Dd.,  p.  889 

Q.  8iO,   AItO»    CaO    Na,0   E,0    ign. 

1.  ThiorsH,  IceUmd       2*75  45*97    B&'2S!   17-21    1*85      —      —  FesO.   1*12.    gangue 

[0  69  =  10013 

2.  8t.  Eustache  45*8     85*0     17*7     10        —       —  MgO  0*9  =  100*4 
8.  Hammerftat                              46*80    85*20    14*70         1*76  1  *62  MgO  078  =  100*81 

4.  Lojo,  LepoUtB  2*76  42*80    85*12    14*94    1'50       —     1*56  FcaO.  1*50,  MgO  2*27 

[=  99*6a 

6.  Uta^  PifdopUe         2*682         41*45    29*88    20*88    2*82     1*72    1*91  Fe,0.  2*20,  >IgO  0  66 

r=  100*92 
e.  Arendal,  TVinMs      2*897        42*42   84-70    16*82    1-60*    0*68    4*80  Fe,0, 0*74.  MgO  0*80 

(=:  101*06 

7.  Ftemeda Alp, rwf  41^08    8604    17*91    t*08     105   4  79  =  101*90 

8.  **         "     foMto  42*79   34*78    15*98    1*86     0*62    4 18  =  99  66 

9.  Klyake,  Japan  2*761         4408    86*80    19 29    0*28       —     012 MgO  0  20 rr  |00*67 

10.  Hu  Somma  2*768      |  48*96    85*80    18*98    0*47     0*40     ~  Fe,O,-0-63,  MgO<0*45 

f—  10019 
•  Incl.  LitO. 
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Rjrr.,  eto.— B.B.  fuses  at  5  to  a  colorless  gloss.  Anortliitc  from  Mte.  Somina,  aad  iiMliaiiita 
from  the  Camatic,  are  decomposed  by  hydrochloric  acid»  with  separation  of  gelatinous  silica. 

Obs.— Qccurs  in  some  diorytes;  occasionally  in  connection  with  gabbro  and  serpentine  rocks; 
In  some  cases  along  with  corundum;  in  many  volcanic  rocks,  andesytes.  basalts,  etc.;  as  a  con* 
stituent  of  some  meteorites  (Juvenas,  Stannem). 

Anortliite  ichristianUe  and  biotine)  occurs  at  Mount  Vesuylus  in  isolated  blocks  anfong^the 
old  lavas  in  the  ravines  of  Monte  Somma,  associated  with  sanidine,  auffite,  mica,  and  vdsuTlaolte; 
In  the  Albani  Mts.;  on  the  island  of  Procida  near  the  entrance  to  the  bay  of  Naples;  on  the 
Pesmeda  Alp.  Monzoni,  Tyrol,  as  a  contact  mineral;  Aranyer  Berg,  Transylvania. nn  uideqrte; 
in  the  FurOer;  on  Iceland,  on  the  plain  of  ThiorsA,  Hekla,  and  elMwhere;  near  Bogoslovsk  hi 
the  Ural.  In  the  lava  of  the  island  of  Mijrake,  Japan,  and  also  scattered  op  the  lavaneld  In  well* 
defined  separate  crystals  evidently  ejected  by  the  volcano;  further  in  the  anorthite-basalt  of 
Fusiyama  and  elsewhere  in  Japan. 

The  localities  of  the  special  varieties  of  anorthite  have  already  been  mentioned. 
Anorthite  was  named  in  1828  by  Rose  from  arofj&oi,  Migue,  the  crystallization  being  trl* 
clinic.  Boumon's  name,  IndianUe,  derived  from  the  locality  in  India,  was  first  publl^ed  in 
ills  Catalogue  of  the  Roval  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been 
described  by  him  as  early  as  1802  (I.e.).  and  his  description  is  remarkably  complete  for  the  time, 
It  including,  besides  physical  characters,  a  chemical  analysis  by  Chetievix.  agreeing  neavly  In 
essential  points  with  the  later  by  Rose,  and  quite  as  well  as  his.  with  the  true  or  normal  composi- 
tion of  the  mineral.  Boumon  supposed  that  tlie  trains  might  be  rhombohedral  in  crystallization; 
but  Brooke,  in  Phillips'  Mineralorjr  (8d  ed.),  published  in  1828.  the  vear  of  Rose's  publication, 
announced  that  there  were  two  cleavages,  inclined  to  one  another  ii"*  45'  and  W  15',  dUferina 
sot  widely  from  the  sanle  angle  as  ascertained  by  Rose.  Justice  seems  to  require  that  Boumonf 
same  should  be  restored  to  the  species.  Beudant,  in  the  first  edition  of  his  mineraloey,  pub- 
lished in  1824,  described  Indianite  in  full  and  called  it  lime-feldspar,  mentioning  anortlute  only 
in  his  index. 

(^HitianiU  was  named  by  Montlcelli  and  Covelli  after  the  prince  Christian  Frederick  of 
Denmark,  who  explored  Vesuvius  with  them;  Amphodelite  from  atupi,  double^  and  oSeXoi^ 
gpear,  the  crystals  being  often  twinned  parallel  to  OlO;  Latrobite,  after  C.  F.  Latrobe,  the  dia« 
coverer  of  the  variety. 

▲IL— Lindsayite  already  mentioned  Is  a  partially  altered  anorthite;  the  same  Is  probably  true 
of  sundvikite  of  A.  £.  NordenskiOld.  Beskr.  Finl.  Min..  118,  1855;  see  5th  Ed ,  p.  840. 
Bositeand  polyargite  of  Svanberg.  Ak.  H.  Stockh.,  1840,  are  pinite-like  pseudomorpfas;  roalta 
b  from  Aker  in  SOdem^anland,  and  polyargite  from  Tunaberg,  Sweden.    Bee  5th  Ed.,  p.  480. 

Crystals  of  anorthite  altered  to  a  saussu rite-like  substance  from  Franklin  Furnace,  N.  J., 
have  been  described  by  Roepper  (Am.  J.  Be,  16,  864,  1878). 
Artil— Bee  alblte,  p.  881. 

Ret— >  Kk.,  Min.  Russl..  4.  200,  1862.  Cf.  also  Rose,  Oilb.  Ann.,  73, 197. 1828. 
»  Mir.,  Min..  876.  1852.  Hbg.,  Min.  Not.,  I.  6,  1856.  Dx..  Min.,  1,  204,  1862.  Kk.,  1.  c, 
Bchrauf.  Atlas,  Tf.  xvi,  xvii.  1871  Gdt.,  Index,  2.  24,  1888.  Rath.  Pogg.,  147,  82, 18725 
Pesmeda  Alp,  Ber.  nied.  Qes.,  July  2.  1877.  *  Dz.,  tankite,  N.  R..  125.  1867.  «^ath,  Araiiyer 
Berg,  Es.  Kr.,  6,  28,  1881.  » Twins,  Rath,  Pogg..  138.  449. 1869, 147,  86. 1872;  Jb.  Min..  «9, 
1876. 

Barbowitb  G.  Boi€,  Pogg.,  48,  567. 1889.  Massive;  coarse  to  Qhe  granular.  Cleavage  in 
two  directions  at  90*".  extinction  parallel  to  the  cleavage.  Orthorbombic  (or  monocliiiic)^ 
fi.  =  5*5-4).  •  G.  =  2*584  Bauer.    Luster  more  or  less  pearly.    Color  white.    Optically  biaidoL 

Composition  probably  like  anorthite,  CaAUBitOt  or  CaO:  AltOa.28iOt.  Adalyses:  1,  Yamn* 
tzapp,  Pogg.,  48.  568.   2,  Friederici,  Jb.  Min.,  2, 71, 1880,  after  deducting  the  corundum  pjr^sent 

i.  f 

B.B.  fuses  on  the  edges  to  a  vesicular  glass.  Qehitinize^  readily  with  hydrochloric  mcld» 
atpecially  on  heating. 

Occurs  in  boulders  in  the  auriferous  sand  of  Barsovski  near  Kyshtymsk  south  of  Ekaterln* 
burg  in  the  Ural  as  the  ganguc  of  the  blue  corundum;  the  occurrence  is  similar  to  that  of  the 
indmnite  which  is  the  saugue  of  the  corundum  of  the  Carnatic.    It  is  often  intimately  mixed  with 

Emular  calcite.  and  incloses  also  corundum,  spinel,  and  occasionally  scales  of  a  yellow  mica. 
uer  shows  that  it  is  chemically  identical  with  anorthite,  though  apparently  different  optlcaUy 
and  in  specific  gravity;  it  may  yet  prove  to  be  that  species,  perofaps  somewhat  altered. 

HuRONiTB  TTionuon,  Min...  1.  884.  1886.  An  impure  feldspar  approaching  anorthite. 
Occurs  in  spherical  masses  in  diabase  boulders  on  Drummoud  Id.  in  Lake  Huron.  Structure 
partly  in  imperfect  folia,  and  partly  granular.  .H.  =  8-8*5;  O.  =  2*86;  luster  waxy  to  pearly^ 
eolor  light  yellowish  green:  siibtransTuoent.  Harrington  has  examined  this  mineral  and  oon* 
firmed  Ita  relation  to  anorthite.  He  gives:  H,  s  6*5;  G.  s=  2*814;  fusibility  About  6.  A& 
•nalysis  by  K.  N.  Evans  gave: 

plOj 47*07    A1.0t 82-49    Fe«Ot 0'^    CaO  18*90    MgO 022    E.0  2*88   NatO  808    ign.  tn 

[^  101-tt 


8iO« 

Al,0. 

CaO 

MgO 

Aik. 

48*74 

&3-90 

15*29 

1*54 

—     =     99-44 

41*54 

86*59 

1982 

^ 

2-05    =    100 
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A  mineral  similar  to  Luronite  occurs  in  place  near  Sudbury,  Ontario;  see  Harrington,  frana. 
R.  8oc.  Canada,  4  (3)^  83.  1886. 

MiKRoTiN  c;.  Ttefiermak^  Ber.  Ak.  Wieni  60(1),  606. 1865.  A  name  proposed  for  glassv 
kinds  of  the  plagioclusc  feldspars,  corresponding  to  the  variety  sanidine  of  orthoclase;  it  \b 
derived  from  MitcfiorrfS.  litUeneM,  in  allusion  to  the  small  form  in  which  they  commonly  appear^ 
u,  for  example,  embedded  in  volcanic  rocks. 

SiQTEUiTE  C.  F,  HammeUberg,  Jb.  Min.,  2,  71,  1890. 

Massive,  granular.  Cleavage  easy,  givinff  a  surface  with  pearly  luster;  also  in  traces  in  a 
second  direciion,  ihese  regarded  as  correspooding  in  position  to  c  (001)  and  m  (110)  of  orthoclase. 
0.  =  2*600-3*622.    Luster  vitreous  to  pearly.    Color  gray.    Translucent. 

Sections  parallel  to  the  first  direction  of  cleavage  and  normal  to  the  second  show  polysynthetic 
twiauinff  laiuel  Iw.  For  the  former  the  angle  between  the  directions  of  extinction  is  'r~9*.  i.e. ,  the 
aogle  With  the  edge  regarded  as  corresponding  to  0/6  is  ±  8^"*  to  4i*.  Sections  parallel  to  the 
second  cleavage  show  no  twinning  structure  and  give  an  extinction-angle  for  the  edge  e/b 
of  + 16**.  The  axial  plane  is  nearly  normal  to  a  dirwtioQ  corresponding  to  b  and  is  inclined  to 
«  b  the  positive  direction  (Tenne). 

Comp.^Na,K)sA]t8itOi»  or  (Na,E)tO.  AUOt.SSiOt.  With  Na  :  E  =  6  : 1,  this  requires: 
BOica 51-5.  alumina 29*2.  soda  148,  potash 4*5  s  100. 

Anal.— 1.  Raschig.  2,  Rg.  Also  8,  4,  the  same  as  1,  9,  after  deducting,  respectively,  8*84 
aiid6'08p.c.  aiigite. 

E,0 

500  FeO  1*84,  CaO 0*66,  ign.  0*42  =r  99*98 

8*96  FeO  1*97.  CaO  0  98,  MgO  016,  ign.  0*42  s  99  98 

5-28  =  100 

4-24  =  100 

Occurs  intimately  associated  with  white  albite  and  eudialyta  at  8igtes5,  in  the  Langesuncf ^ 
fiord,  southern  Norway.* 


SiO, 

AUO, 

Na,0 

1. 

49-71 

29-54 

18*81 

1 

50-16 

28-64 

18-68 

& 

50-01 

80  86 

18*90 

4. 

50*54 

80*64 

14-58 
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Salts  of  MetaBilicic  Acid,  H,SiO, ;  characterized  by  an  oxygen  ratio  of  2:1 
for  silicon  to  bases. 

The  following  inclnde  all  the  well-marked  gronpe  among  the  Metabiucates. 
The  Division  closes  with  a  number  of  species^  in  part  of  somewhat  doubtful  com- 
position, forming  a  transition  to  the  Orthosilicates. 

1,  Leucite  Group. 

2.  Pyroxene  Gr^np. 
3o  Amphibole  Group* 

4.  Beryl  Group. 

5.  Eudialy  te  Group. 

O.  Melanocerite  Group, 


;i.  Ijeuclte  Group.   Isometria 

In  several  reqMCts  leucite  is  allied  to  the  species  of  the  feldqiar  group,  which  immediately 
precede. 

321.   Laudte  EAl(SiO,),  Isometric  at  600'' . 

Pseudo-isometric  at  ordinary  temperatures. 
888.    PoUueito  H,0s,Al.(SiO,).  Isometric 


*  A  later  optical  investigation  by  Tenne  (Jb.  Min.,  2,  906, 1891)  has  sbown  that  the  abovsi 
■apposed  new  species  of  feldspar  is  merely  an  intimate  mixture  of  albite  and  elseolite.  Thf9 
conclusion  flnda  confirmation  in  the  composition  obtaioed,  and  is  accepted  by  Rammelsbeig^ 
BrOgger  states  further  (priv.  contr.)  that  the  locality  is  SigtesO,  not  BigterO. 


321.  LBUOITB.  WeiBSeGran&ten,  Weiwe  graD&t-farnitReBcbfirl-CiTStftlleo  (fr.  VcsutIui). 
J.  J.  Ferber.  Brii-fe  aua  WaiBchland,  165.  IT6.  etc..  1778.  BaanheB  ulbus  polyedrus  granait- 
fonnis.  eic.  r  Born,  LilliopL.,  3,  7a.  1773.  Schorl  Ulaac  Fr  Tri.  of  Ferber.  Greaals  blanci 
Giikines  (fr.  Vesuvius,  nbere  cklled  Occlilo  dt  Peroice,  Rome.  eic.  J  de  Sauuure.  J.  Fbys.,  7, 
21.  177S.  (Ei!  de  Perdrix.  Grenats  blancs,  altcres  par  une  vapeur  acide  qui  nyitnt  distoiit  Ic  fer 
&  laisse  les  greuaU  dans  un  eUt  de  blanchcur.  Sage,  Mia.,  1,  317,  1777:  de  Lule,  2,  380.  1783. 
Weis&e  Granuteo  Eojpm.,  Bergm.  J.,  454,  474,  178B.  Wbile  Garnet.  Lcucil  Wem.,  Bergm.  J.. 
1.48a.  1791,  Hnpfner'H  Mag.  N.  HeWet.,  4,241.  Leucltefl:,  J.  Mines,  6.260. 1799.  Ampbigene 
if.,  Tr.. '2,  1801, 

Isometric  at  500°  C;  psendo-isometric  nnder  ordinary  conditionB  (see  below). 
Commonly  in  crystaU  varying  in  angle  but  little  from  the  tetragonal  trisoctahodroit 
n  (311,  3-2),  with  a  (100,  t-t),  and  d  (110,  t)  sometimes  present  as  subordinate 
forms.  Faces  often  snowing  fine  striations  due  \o  twinning.  Also  in  disseminated 
gi'iiins;  rarely  massive  granular. 

Cleavage:  a  (110)  Tery  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  5'5-6. 
G.  =  3  "45-2  "50.  Luster  vitreous.  Color  white,  ash-gray  or  smoke-gray.  Streak 
nnoolored.  Translucent  to  opaque.  Refractive  index:  »,  =  1*507  Dx.  (1862). 
tTaually  shows  very  feeble  double  refraction  :  a*  =  1-508,  e  =  1-509  Dx.,(1874). 

Tbe  anomalouB  double  refraction'  of  leuclle  was  early  noted  (Brewster.  Biol,  Dx.)  nod 
variously  explained.  Iii  1873.Ratli,OD  the  basis  of  careful  measuiemtiils,  referrect  the  seemingly 
Isometric  crystals  to  the  tetragonal  syelem;  the  Irapezohedral  face  112  being  taken  ns  111,  and 
211, 121  as  421.  241  respectively;  also  101,  Oil  as  201,  fl21.  Later  WeisbacU  (1880),  on  (be  aame 
ground,  made  them  orlborliombic;  Mallard,  however,  referred  them  (1876),  chiefly  on  optical 
grounds,  to  the  monnclinic  system,  and  Foiiqiie  and  L6vy  (1879)  10  Ibc  trlclinic.  ILe  true  sym- 
metry; conesponding  to  tbe  molecular  structure  which  they  possess  or  lend  to  possess  al  ordi- 
nary temperatures,  is  in  doubt,  but  it  has  been  shown  (Klein,  Pfd.)  thai  at  600°  to  000°  secti  >ns 
become  isotrnpic;  and  further  (Rosenbusch)  that  tbe  twinning  striations disappesron  bexling.  to 
reappear  again  in  new  positlou  on  cooling.  Sections  ordinarily  show  iwlnnlng  lanielltc  |  d  (110); 
in  tome  cases  a  bisectrix  (-j-)  Is  normal  to  what  correaponds  to  a  cublcface,  the  axial  angle  being 
very  sroall.  Tbe  structure  corresponds  In  genenil  (Klein)  to  tbe  iuterpenet ration  of  ilirec  crys- 
taU.  in  IwiuDing  position  |  d,  which  may  be  equally  or  unequally  developed:  or  there  may  be 
one  fundamental  Individual  with  Inclosed  twlunliig  Umells  (cf.  figs.  2-4). 


L  Common  form,  with  twlnnlnr  slrlallon's.  Rath.  2-4.  Bections,  showing  twinning  lamellte,  aa 
Men  In  polarized  light,  Klein:  2.  section  |  001,  shgwing  fine  tw.  lamellffi  |  110,  also  otbera 
less  numerous  and  sharp,  parallel  to  two  other  dodecahedral  feces;  8,  section  |  111,  with  tw, 
lamellfe;  4,  |  cubic  face,  composite  crystal,  of  three  individuals,  cf,  f.  2. 
Comp.— A  metasilicate  of  aluminium  and  potassium,  KA](SiO,),  or  K.O.AIjO,.- 
4SiO-  =  Silica  55-0,  alumina  23-5,  potash  21-5  =  100. 

bioda  ts  present  only  in  small  quantities,  unless  as  introduced  by  alteration;  tiaces  oC 
litbium,  also  of  rubidium  and  cKsium.  hiive  been  delected. 

Anal.— 1,  Rg..  Min.  Ch..  Erg-.  ISl,  1888.  2,  Rath.Popg.,  147,  272, 1872;,3.  Id,.  Ibid- Erg., 
«.  209. 1878.  tXemberg.  Zs.  G.  Ges.,  28,  637,  1878.  5,  E,  ScDcchi,  Rg.,  1.  c  ,  101.  1886,  ^ 
Bernertb.  Min.  Mlttb.,  06, 1676.    7,  Scbuize,  Jb.  Min.   2,  114. 1880.    Also  Stb  Ed.,  p.  884. 

SiO,   A1.0.    K.0    Nb>0  CaO 
1.  Tesuviui. erupt.  1B45  f»i'28    $4  06    20-79    060      ~   =  100'7S 

8,  ••  O.  =2-468       .W58    38-38    Ifl  BH    IGO    026  ^  lOO-KS 

8.  •■  a.  — 2-479       65-21    2370    19ai    121     0-4S  =  10088 

4,         '•  66  04    23  38    18  90    I-4I    020  H,0  082  =  100  25 

».  Rocca  Monflna  56-16    2216    2108    1188      —  H,0  104  =  99-76 

6.  Acquacetota  6518    23-66    19'40    032    083  FeO.MgO  tr   =  W'88 

7.  AibaotMts  O.  =  2-479        64  91    23-85*2148    0-41      —  =  B9  65 

•  Fe,Oj.  tr. 
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Potash,  regarded  long  as  an  alkali  exclnsively  of  the  vegetable  kiugdom,  was  first-  found 
^mong  minerals  in  this  species  by  Klaprotb,  whose  earliest  anal r sis  was  made  in  1796. 

Pyr^  etc — ^B.B.  infusible;  with  cobalt  solution  gives  a  blue  color  (aluminium}.  Decom* 
posed  by  hydrochloric  acid  without  gelatinization. 

Oba.-»Leucite  belongs  peculiarly  to  the  more  recent  volcanic  rocks;  thus  It  occurs  in 
embedded  crystals,  grains  or  aggre^tes  of  grains,  with  nephelite  in  leucite  basalts  and  leucitytes 
(leucitophyr  or  amphigenyte);   with  nephelite  and  sanidine  in  5, 

phonolyte,  and  with  plagioclase  in  leucite-tephry tes.  The  crystals 
usually  show  twinning  lamelloe  in  polarized  light,  and  further  are 
bften  characterized  by  the  symmetrical  arrangement  of  inclu- 
sions (f .  5)  of  glass,  or  of  microlites  of  augite,  magnetite,  etc.  Clear 
fflaasy  cxystals  occur  in  ejected  volcanic  masses  or  in  crevices  in 
bva.  as  at  Mte.  Somnuu 

The  prominent  localities  are,  first  of  all,  Vesuvius  and  Mte. 
Bomma.  where  it  is  thickly  disseminated  through  the  lava  ingrains, 
and  in  large  perfect  crystals;  also  in  electea  masses.  It  occurs 
also  near  Rome,  at  Borghetta  to  the  north,  and  Albano  and  Fras- 
cati  to  the  south;  some  of  the  older  lavas  appear  to  be  almost 
entirely  composed  of  it.  Prominent  localities  are  Capo  di  Bove, 
Rocca  Montina,  etc.  The  leucitic  lava  of  the  neighborhood  of 
Rome  has  been  used  for  the  last  iwo  thousand  years,  at  least,  in 
the  formation  of  mill-stones.  Mill-stones  of  ^thfs  rock  have  been  SecUon  with  symmetrical  in- 
discovered  in  the  excavations  at  Pompeii.  Further  in  leucite-  elusions,  Zirkel. 
tephryte  at  Proceno  near  Lake  Bolsena  in  central  Italy.  Outside  of  Italy,  it  is  found  about  the 
Laacher  See  and  at  several  points  in  the  Eifel,  as  at  OlbrUck  in  phonolyte;  at  Rieden  near 
Andemach;  at  Meiches  in  the  Vogelsgebirge;  in  the  Eaiserstuhlgebirge;  'in  altered  form  at 
several  points  (see  below). 

Occura  in  Brazil,  at  Pinhalzinho.  At  Bvrock,  near  Bourke,  and  at  £1  Capitan,  near  Cobar, 
Kew  South  Wales,  *  In  basalt  on  the  island  Bawean  near  Java.  In  leucite-ba^ianvte  on  the  south- 
east of  Ml  Kibo,  Kilima-njaro.  Equatorial  Africa.  From  the  Cerro  de  las  virgihes.  Lower 
Cnlifurnia.  In  the  United  States  it  forms  a  rock  in  the  Oreen  River  Basin  at  the  Dsucite  tiiils, 
Wyoming  <Zirke1):  also  in  the  Absaroka  range,  in  northwestern  Wyoming  (Hague,  Aiti.  J.  Sc.» 
33,  43.  1^9).     See  also  p.  1041. 

Named  by  Weruer  itoiti^XevKo^,  white,  in  allusion  to  its  color.  HaUy's  name.  Amphigene^ 
is  of  later  date,  and  is  from  a^<piy  both,  and  yevoi,  kind,  in  allusion  to  the  supposed  existence 
of  clea?nge  in  two  directions,  and  to  his  fanciful  inference  therefrom  of  two  "primitive  forms;'^ 
it  has  therefore  the  best  of  claims  for  rejection. 

Alt.— Feldspar,  nephelite,  and  kaolm  occur  with  the  form  of  leucite,  as  a  result  of  its  altera- 
tion. The  glassy  feldspar  pseudomorpbs  were  first  announced  by  Scacchi,  and  since  by  Blum. 
Analcite  is  also  a  common  alteration -prod  net  of  leucite.  For  analyses  of  altered  leucite  see 
Rg.,  Min.  Ch..  443,  1875.  also  5th  Ed.,  p.  835. 

£.  Scacchi  has  described  crystals  altered  to  orthoclase,  Rend.  Ace.  NapoH,  Dec,  1884; 
Saner,  others  altered  to  potash  feldspiir  and  muscovite  from  the  Oberwieseothal  in  the  Erzge- 
birge,  Zs.  G.  Ges.,  37,  441,  188*5.  Kunz  has  described  crystals  haviug  the  form  of  leucite 
from  Magnet  Cove,  Ark.,  and  approximating  to  a  potash  feldspar  in  composition,  Am.  J.  Sc, 
31,  74,  1880;  these  are  shown  by  Williams  (cf.  p.  &6)  to  consist  of  orthoclase  and  elieoliie.  The 
phonolyte  (tinguaytc)  of  the  Serm  de  Tiugua,  Brazil,  also  contains  pseudo-crystals  of  leucite 
(Uussak.  Jb.  Miu..  1,  166.  1890). 

Lemberff  has  shown  that  soda  can  be  readily  introduced  into  the  composition  of  leucite  by 
the  action  of  melting  sodium  chloride,  a  soda-leucite  (Natronleucit)  resulting;  whileitispossibie 
to  change  the  latter  also  back  to  a  ix)tash-leucite.  Further  he  has  shown  that  leucite  can  be 
resolved  into  a  mixture  of  sanidine  and  anorthite  or  microsommite,  or  all  Into  andesine.  See 
further  Zs.  G.  Gcs..  28,  611-615.  1876. 

Artit— Formed  by  Fouqug  &  L€vy,  Bull.  Soc.  Min.,  3.  118,  1880;  also  an  iron  leucite  by 
Hautefcuille,  C.  R.,  90,  818,  378,  1880.  Ch.  and  G.  Friedel  have  obtained  leucite  in  tetragonal 
forma,  optically  —.  by  heating  for  two  davs  at  about  500*  a  mixture  of  muscovite  with  alK)ut 
half  its  weight  of  calcined  silica  and  0'7  of  potash;  orthoclase  and  nephelite  were  obtaioed  at 
the  same  time.  Bull.  Soc.  Min.,  13.  184.  182,  1890.    See  Fouqu§-L^vy,  Synth.  Min.,  150-155. 

"iut-^t  Rath,  Pogg.  Erg..  6,  198,  1873;  Jb.  Min.,  113.  1878,  281,  403. 1876.  Hirschwald, 
Min.  Mitth.,  227.  1875;  Jb.  Min.,  519,  783.  1876;  Min.  Mitth..  1. 85, 1878.  Mallard,  Ann.  Mines* 
10,  79, 1876.  Tschermak,  Min.  Mitth..  66,  1876.  Baumhauer,  Zs.  Er.,  1,  257,  1877:  Min. 
Mitth.,  1, 287, 1878.  Fouqu^-Uvy.  Min  Micr.,  1879.  Weisbach,  Jb.  Min.,  1. 143,  1880.  Klein, 
Kachr.  Ges;  GOtUngen,  421,  I^ov.  26,  1884;  Jb.  Min.,  Beil.,  3.  522. 1885;  ibid.,  2. 49. 1884.  Pen- 
field.  Jb.  Min.,  a,  ^\  1884.  Rath,  Ber.  nied.  Ges..  115, 1883,  June  6.  1887.  Rosenbusch.  Jb. 
Min..  2.  50,  234,  1885,  and  Mikr.  Phys.,  270,  1885. 

322.  POLXiUOmi.    Pollux  Breith,,  Pogg.,  69.  439. 1846. 
Isometric.    ObBerved  forms\' 

a(100.  W);    d(110.  »•);    e:(210. 1-2)?;    n  (211.  2-21 
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Often  in  cubes  with  form  n,  also  d  striated  transversely;  rarely  other  fomui 
more  or  less  rounded.    Also  massive. 

Cleavage  in  traces.  Fracture  conchoidaL  Brittle.  H.  =  6*5.  G.  =  2901 
Pisani.  Luster  vitreous  and  bright  on  surface  of  fracture^  but  sometimea^dnll  and 
£um-like  externally.  Colorless.  Transparent.  Refractive  indices:  fi^  =  1*5 15, 
fly  =  1-617,  *iw  =  1-527  Dx«. 

Comp. — H,0.(Cs,Na),O.Al,0..5SiO,  =  Silica  47*0,  alumina  16*0,  csesium  oxide 
31*4,  soda  2*8,  water  2*8  =  100  Kg.     Here  Cs  :  Ka  =  5  :  2.    See  further,  p.  1044. 

AnaL—l.  Pisani,  C.  R.,  58,  714, 1864.  2,  Rg^,  Ber.  Ak.  Berlin.  9, 1878.  8,  4,  Id.,  ib..  609» 
1880.    On  an  early  analysis  by  Plattner  and  its  interpretation.  6th  Ed.,  p.  249. 

8iO.     Al.O,  Fe.O,  CstO  Na,OLi,OE.O  H,0 

1.  Q.  =  2-901                44*08  15*97  0 68  8407  8*88  <r.  ^.  2*40  CaO 0'68=101-7t 

2.  a.  =  2-868  [4815]  16*81      —  8000  2*48  —  0*47  2*59  =  100 
a  a.  =  2*885-2  897      46*48  17*24     —  80  71  2-81  —  0  78  8*84  =  99*86 
4                                            —  -        _  80-68  2*19  —  041  — 

Pyr.,  vtc^In  the  closed  tube  becomes  opaque  and  yields  water,  but  only  at  a  high  temper^ 
ature.  In  the  forceps  whitens,  fuses  with  dimculty.  coloring  the  flame  yellow.  In  bydrochloris 
acid  slowly  decompOBes.  with  separation  of  pulrerulent  silica. 

Obs.— Occurs  very  roaringly  in  the  island  of  Elba,  with  petalite  (castorite)  in  caTlties  ^ 
tfrsDite.    Kamed  from  Pollux  (the  genitiye  of  wliich  is  PoUucisX  of  heathen  mythology. 

-  '   J  Corel,  Zs.  Kr.,  6,  200. 1881.    «  N.  R,  8. 186T. 


2*  Pyroxene  Group. 

OrthorhombiCj  Mouoclinic,  Tricliuio. 
Composition  BSiO,  with  B  =  Ca»Mg,Fe  chiefly,  also  Mn^Zn.    Further  BSiO, 

n  I 

with  B(Fe,Al),SiO^  less  often  with  BAl(SiO,),.    Barely  inoludin^  zirconium,  and 
titanium^  also  fluorine. 

a.  OrthorhonMe  SeeHano 

d:i:6  or  Itdii 

828.    Bnitatite  MgSiO,  0*9702:1:0*5710       10307:1:0*5885 

Bronzite  (Mg,Fe)3iO, 

821    Eypersthene         (Fe,Mg)SiO,  0*9713:1:0-5704       1*0319:1:0*5872 

The  second  set  of  azisl  ratios,  with  d  =  1,  brinjn  out  distinctly  the  similarity  of-  the  form 
to  the  monoclinic  species.  This  resemblance  is  exhibited  stiU  more  clearly  if,  as  sugsested  by 
Bath  and  Tschermak  and  later  adopted  by  Oroth,  the  monoclinic  species  are  referred  to  axes 
hayinff  iJ  =  90**  nearly  (see  pyroxene);  on  the  other  hand,  this  change  involves  a  sacrifice  In 
simplicity  of  symbols  and  for  other  more  fundamental  reasons  is  not  .to  be  reoommendod* 

fi.  JktanoeiiiUe  SeeHotu 

d:t:i  fi 

825.    Psrrcxene  1-0921 : 1 :  0-68M  74**  IC 

Malacolite,  Salite^  Diallage^  etc. 
Hbdbkbergite  CaFo(SiO,), 

Manganhedenbergite  Oa(Fe,Mn)(SiO,), 
SOHEPPBRTTB  (Ca,  Mg)  (Fe,Mn)  (SiO,), 

Jeflersonite  (Ca,Mg)(Fe,Mn,Zn)(SiO,), 

Leucaugite.  Fassaite.  Au^te.    Aiqo  some  Dialla«:e. 


P7R0XBNE  GROUP. 
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S2e.    Aemite  NaFe(SiO.)^ 
Aegirite 

327.  Spodnmene  LiAl(SiO,), 

328.  Jadeite  NaAl(SiOJ. 


TriolinioP 


329.  WoUastonite 

330.  Pectolite 

331.  Boaenbniehite 


CaSiO. 

HNaCa,(8iO,), 

Na.Ca,((Si,Zr,Ti)0,), 


1'0996  : 1 :  0-6012    73^11' 
1*1238:1:0-6355    69""  40' 

1-0631 : 1 :  0-9676  84*'  30' 
1-1140  : 1  :  0-9864  84°  40' 
11687  : 1 :  0-9572  78**  13' 


332.    Uyeoite  (Na„Ca„Mn^Zr)((Si,Zr)0,),  1-0964  : 1 :  0-7152  69^  42' 

338.    WoUerite  12(Na„Ca)(Si,Zr)0,.RNb,0,  1-0549  : 1 :  07091  70*^  45' 

In  l&yenite  and  w()hlerite  fluorine  also  enters,  and  l&venlte  like  wiUilerite  also  contains 
niobium  but  in  smaller  amount,  and  both  contain  titanium;  see  further  Uhddr  these  species. 

y.  TrieUnie  Section. 

d:i:6  a  fi  y 

334.    mortdaUite  (NapCa)Fe((Si,Zr)0,),  09984:1:0-3512  89'%2i'  90''37'  90V 

d:b:i  a  ft  y 

or  (p.  377)  cf.  wohlerite  1-0583: 1 : 0  7048   90°29'  108^49^'  90*8' 

Hiortdahlite«al8o  contains  fluorine  and  titanium  in  small  amount. 

d\%\6  a  fi  y 

1  0729 : 1 : 0  -6213 103^8'  108*^44'   81*39' 


935.    Ehodonite       MnSiO, 

Pajsbergite,  Bastamite 

Fowlerite 
836.    Babinirtoiiite 


(Mn,Ca)SiO, 
(Mn,. 


,Fe)SiO, 
(Mu,ZD,Fe,Ga)SiO, 

di%\6 
(Cla,Fe,Mn)SiO,.Fe,(SiO,),     1-0691 : 0-6308 
a  =  104*  21i'    fi  =  108*  31'    y  =  83*  34' 


The  Pybox^kic  Group  embraces  a  number  of  species  which,  while  falling  in 
different  systems — orthorhombic,  monoclinic,  and  tnclinio — ^are  vet  closely  related 
in  form.  Thus  all  have  a  fundamental  prism  with  an  angle  of  93  and  87*,  parallel 
to  which  there  is  more  or  less  distinct  cleavage.  Further,  the  angles  in  o.ther  zones 
show  a  greater  or  less  degree  of  similarity  as  exhibited  in  the  descriptions  which 
follow.     In  comTK>sition  the  metasilicates  of  calcium,  magnesium,  and  ferrous  iron 

n  m  I 

are  most  prominent,  while  compounds  of  the  form  E(Al,Fe),SiO^  EAl(SiO,),  are 
also  important  (Tschermak). 

The  species  of  the  pyroxene  ^up  are  closely  related  in  composition  to  the 
corresponding  species  of  the  amphibole  group,  which  also  embraces  members  in  the 
orthornombic.  monoolinic,  and  triclinio  systems.  In  ja  number  of  cases  the  same 
chemical  compound  appears  in  each  group;  furthermore,  a  change  by  paramorphism 
of  pyroxene  to  amphibole  is  joften  observed.  In  form  also  the  two  groups  are 
relate    Thus  we  nave  respectively  for  the  typical  monoclinic  species^ 


Pyroxene 
Amphibole 


d:i\6    =  1-0921 : 1 :  0-5893    fi  =  74**  10' 
d  :  ii :  (5  =  1-1022  : 1  :  0-5875  fi  =  73^  58' 
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The  relation  is  further  shown  in  the  parallel  growth  of  crystals  of  monoclinio 
amphibole  upon  or  about  those  of  pyroxene.  This  and  other  related  points  are 
illustrated  in  the  paees  which  follow. 

The  relation  of  the  prominent  members  of  the  F^oxene  Oroup  optically, 
especially  as  regards  the  connection  between  the  position  of  the  axes  of  light- 
elasticity  and  the  crystallographio  axes  is  exemplifieain  the  following  figures  (from 


n. 


nr. 


V. 


VL 


\ 


€> 


I,  Snstatlte,  eic.    II,  Spodumene.    Ill,  Diopside,  etc.    IV.  Hedenbergite.  Augite.    V,  Augite. 

VI,  iEgiriie  (p.  866). 

Gross,  Am.  J.  Sc.,  39,  359,  1890).     A  corresponding  exhibition  of  the  prominent 
amphiboles  is  given  under  that  group. 

a,  Orihorhombie  Section. 

323.  SN8TATITZI.  Diallage  mitalloYde  pt.  H„  Tr.,  1801.  Bronzit  KarBt,  Klapr., 
Gehlen'8  J.,  4,  151.  1807;  KotbU,  Tab.,  40,  91,  1808;  JHapr.,  Beitr.,  6,  84.  1810.  Blfittriger 
Anthophyllit  Wem.,  1808,  Hausm.  Entw.,  1809.  Bronzite.  Broncii.  Cbladnite  Skep..  Am. 
J.  8c.,  2,881.  1846;  Shepardlte  Bom,  Beschr.  Meteor.,  29.  1864.  Eostath  Kenng.,  Bcr  Ak. 
Wien.  16. 162, 1855.  Protobastit  A,  Streng.,  Zs.  G.  Ges.,  13,  71,  1861.  Victorite  Jfeunier,  Ber. 
Ak.  Wien,  61  (2),  26,  1870. 

Orthorhombic.    Axes  d-.lii^  0-97020  : 1  :  057097  Lang'. 

100  A  110  =  ♦44**  8',  001  A  101  =  30**  28|',  001  A  Oil  =  29*^  43^'. 


I*! 

«  (100.  ^i) 

b  (010.  a) 

c  (001,  0) 

M  (810,  i  8) 
«  (520.  H) 
9  (210,  ik2) 


m  (110. 1) 
d  (850,  H) 
n  (120,  i-i) 
A  (250.  «) 
/  (140.  U) 

r  (201.  24) 
•  11M2.  H) 


0  (016,  i-V 
h  (014.  i-l)' 

r  (027,  H)« 

*  (012.  i-l) 
g  (028,  H)* 
i  (011.14) 
P  (021.  2-<) 
09  (081.  84) 


r  (288.  |)» 
0  (111,  1) 
9  (221,  2) 

g  (412,  2-4) 
p  (623.  2-i) 
e  (212,  l4) 
f*  (211.  2*2) 


1. 

2 

\m 

a 

m 

n 
t 

9 

9 

k 

> 

1 1 

« 

1 

M 


hV  45' 
88*  16' 
54"  82* 

TT'      =    99"  18 


if"'     = 
mm"  = 

nn'     ss. 


fit 


Figs.  1. 2,  Bamle,  Rath. 


4><p  s=  10"  52' 

kkf  =  ♦81'  52' 

gq'  =  41*  41' 

mr  =  61"  20' 

mo  =  50*  89' 

mx  =  81**  22^' 

ee  =  88*  IJ' 

H  =:  52'  86' 


y  (421,  4-2) 
C  (321.  8HI) 
1(^(482,  2^) 

^  (W8.  H)» 
«  (288.  H) 
•  (121.S-S> 
«(»•».  W) 

=  55"  81' 
=  40"  l«t' 
=  54"    8 
=  75"  85' 
=  S9"    1' 
rr  9P  15- 
==  48"  10' 
=  89"    lY 
CO-  =  52'  24 
a*"'  =r  -72"  Vr 
ee"   =  27"  89 
s  20"  85' 
"'  =  72"  53* 


eu 

TV' 

oo' 

ee' 
U 


if$ 


TT 

Jill 


^jti$ 


Twins  rare:  tw.  pi/  h  (014)^  forming  twinning  lamella;  also  tw.  pi.  101  as 
stellate  twins  orossinff  at  angles  of  nearly  60%  sometimes  six-rayed  (BecKe)  analo- 
gous to  the  pyroxene  twins  with  tw.  pL  122.  Distinct  crystids  rare,  habit  prismatia 
u  soally  massive,  Ibrons  or  lamellar. 


PTROXENE  a&OUP-XNBTATITS. 


ui 


LeipenriUe 

Greenland 

Balsfiord         Kraubat 

Lauterbach 

123'88' 

lU*  15' 

112'  aO'           106''  61' 

101'  80' 

677 

1114 

^42                9-80 

10-62 

a  =  1-665 

P,  =  1-669 

rj  =  1-674  Off  ret 

2V  =  70* 

Cleavage:  f?t  easy.  Parting |  i  ;  also  a.  Fractare  aneven.  Brittle.  H.  =5*5. 
Q.  =  3*1-3*3.  Luster  a  little  pearly  on  cleavage-surfaces  to  vitreous;  often  metal- 
loidal  m  the  bronzite  variety.  Color  fprayish  wnite,  yellowish  white^  greenish  white, 
to  oliTe-green  and  brown.  Pleochroism  weak,  more  marked  in  varieties  relatively 
rich  in  iron.     Streak  nncolored^  grayish.    Translucent  to  nearly  opaque. 

Optically  +.  Ax. -pi.  |  J.  Bx  J.c.  Dispersion  p  <  v  weak.  Axial  angle 
large  and  variable,  increasing  with  the  amount  of  itpn,  usually  about  90°  for  FeO 
s  10  p.  c     Axial  angles  and  FeO  percentage*. 

Aloysthal 

2H.  183'  a 

Fe(Mn)0     2*76 
Also,  L6vy-Lcz. 

Comp.,  Tar.— MgSiO.  or  MgO.SiO,  =  Silica  60,  magnesia  40  =  100.  Also 
(Mg,Fe)SiO,  with  Mg  :  Fe  =  8  : 1,  6  :  1,  3  : 1,  etc. 

▼ar.— 1.  WHh  UUle  crno  iron;  EntiaUte,  Color  white,  yellowish,  grayish,  or  greenish 
white;  luster  vitreous  to  pearly;  6.  =  8-10-818.  CMadnite,  Shepardite  of  Rose,  which  makes 
up  90  p  c.  of  the  Bishopville  meteorite,  belones  here  and  is  the  purest  kind.  Vtetarite,  occurring 
in  the  Deesa  meteoric  iron  in  rosettes  of  acicuiar  crystals,  is  similar 

2.  Ferriferous;  Brotmte,  Color  gprayish  green  to  olive-green  and  brown.  Luster  of  cleavage* 
carface  often  adamantine-pearly  to  submetallic  or  bronze-like;  this,  however,  is  usually  off 
teoondary  origin  and  is  not  essential. 

With  the  increase  of  iron  (above  12  to  14  p.  c.)  bronzite  passes  to  hypersthene,  the  optic 
ludal  angle  chaugiirg  so  that  in  the  latter  a  =  Bx^  and  Bx.  i  a, 

AnaL— ^1.  Bauer.  Ber  Ak.  Wien.  16.  166,  1855.  2.  Rath.  Zs.  Er..  1.  28,  1877;  also 
Krafft  8.  Koenlg,  Proc.  Acad.  Philad..  198,  1877.  4,  Maskelvne  and  Flight.  Q.  J  O. 
Boc.  30.  411.  1874.  5,  Lorenzen.  Medd-OrOnland,  7,  1884  (**Kup£rerite'*}.  cf.  UssTne.  Zs. 
Kr.  16.  614.  1889  6.  Pisaui,  Dx.  Min.,  1,  587.  1862  (Oenth  says  probably  from  Castle 
Rock.  Delaware  Co  .  Penn).  7.  Knop.  Jb.  Min.,  698,  1877.  8.  Farsky.  Vh  6.  Reichs.,  206, 
1876.  9,  9a,  Schrauf.  Zs.  Kr.,  6,  827.  828,  1882.  10,  Rg.,  Pogg.,  141,  514.  1870  11.  Dmr , 
Bull  6oc  G.  Fr ,  19.  414,  1862.  12,  Breidenbaugh,  Am.  J.  Sc,  6,  211,  1878.  18,  Eobell; 
J  pr   Cb  ,  36.  803,  1845.    14,  Streng.  Zs.  G.  Ges..  13,  78.  1861. 

15.  J  Lawrence  Smith.  Am.  J.  Be.,  38,  225.  1864.  16-18.  Maskelyne,  Phil.  Trans.,  160, 
204.  1870  19.  Tschermak,  Ber.  Ak.  Wien,  61  (2).  469,  1870.  20.  Maskelyne,  Phil.  Trans., 
161.  860.  1871.  21,  Rath,  Ber.  Ak-  Berlio,  83.  1872.  22,  28.  Rg..  Ber.  Ak.  Berlin.  814, 
1870.  Min  Ch.,  888, 1875- 


Enttatite,  etc. 


O. 


8158 
8  285 


1.  Atoysthal 

2.  Bamle 

3.  Georgia 

4.  Dii  Toil's  Pan,  8.  A 

5.  Fiskernils  8'205 

6.  Leipervilte? 

7.  LQtzclberg 

8.  Kosakow 


SiO. 

56  91 
58  00 
57-70 
55-91 


A1,0. 

250 
1-85 
0  91 
264 


5504    385 
5708    0-28 


FeO  MnO  MgO 

276  —  8544 

816  —  86-91 

4  96  0-20  85  82 

4  99  —  84  91 

5  71  —  38-98 
5  77  —  85  59 


9  Kremie 
9tt      • 

10  Dreiser  Weiher 

11  Lbcrz 

12  Brewster.  N.  Y 
18    Grei'Dlnnd 

14.  Harzburg 

From  MeteorUeif 

15.  Bishopville 

16.  Busti.^ay 
n.     *'      whke 

tSi     '*     darkQrap 


8815 

8-815 

8*806 

8-27 

829 


52-50 
56  28 

54  87 
54-98 


229 
2-62 

2*16 
tr. 


52  38  6-23 

54  76  4  90 

54  17  8  80 

6800  1*83 


CkO 

—  H,0  1  92  =  99-58 

—  ign    0-80  =  100-22 

—  ign  0*78  =100  37  [99*45 
0  46  0r,O,  0  54    mO  tr.  ^ 

—  igu    1  -78  =  99  86 

—  HaO  0  90  =  99  62 
607      —      32-23    4  35  iu^ol   2  00  =  99*44 
6*67    0-28    82  37    0  96  Cr,0,  0  34.  H,0  0*95  = 

[100-37 
85*65    0  10  igu  0  56  =  100*31 
32  83    1  62  Cr^O,  0  71,  HaO  0  58  = 
30  95    3  35 -98-93  [100*47 

80  22      —  =  99*23  1 1 01  24 

31-99    0  99alk    0  48,  ign.   0  13  = 


6*97 
9-75 
7'I7 
985 
994 
10*14 


0-24 


1-00    29*66      —   =10013 


[100  67 


8-29         58-45    8*71    8*54    016    80*86    2  19  Cr,Q,  0  89,  HsO  0  87  = 


8iOa  A1,0,  Fe,Oa  FeO     MgO    CaO 


59*97 

f  57*58 

68*44 

57  60 


0-40     —     89-34      —  Na,0(K,0  tr )    0*74  = 

[100*45 

0-48      —     89-33    2-06  Na,0  0  67,    K^O   0*57. 

[LitO  0-03  =  100-71 

1-18      —     88  94    1-68  Na,0  0  36.  K,0  0*83  = 

[100*92 

1-44     —     40-64      —  Na,0 a-91.  K,0  089  = 

[100-98 


10. 

LodiU 

8-8ia 

20 

Breltenbicb 

8-238 

31. 

IbbeDbDUTen 

8-4se 

29 

B&lnbob 

SiLIOATEB. 

SIO,  A1,0.  Fe,0.  FeO  HgO  CaO 

S6'8S    0  60      —   13-18  83  60  0-08  =  101-81 

106  05      —       —   18-44  80  80  —  =100-84 

0401    1-36    0-aS  17'S8  3648  1-04  s:  lOlOS 

OS'OO    8'ig      —   10-68  30-40  3-78  =  100 

66-70      —       —   20-64  22  60  l-a2  =  100-8S 


Some  of  tboie  In  thl«  lut  group  prope 
Fyr.,  et<b— B.B.  Almost  Infusiole,  be 
wluble  ia  bydrocbloric  acid. 


derived  from  them;  it  slao  occurs  la  crj'Btalliliie  tcUlaU. 
MBOclAied  in  pA»lle]  growtb  witli  a  monocllolc  pyroxene,  A 
A  commoD  mineral  in  meteoric  stoaea  often  occurring  in 
witb  eccentric  radiated  structure  [f,  8),      A]«o  obtained  li 
similar  forms  from  deep-*ea  dredgfogsby  tbe  "  Cballenger." 

Occur«  near  Aloystlial  in  Moravia,  in  Berp«Dtine;  al  tbe  W.  btmot 


In  Immense  ciyitajg  at  the  apatite  depodta  of  EjOrrestad  near  Bamlo, 

Norway,  la  part  altered  to  a  ateatlc  mineral.    In  Uie  perldotyte  ano* 

ciat«d  witb  the  diamond  depoeita  of  South  Africa. 

SbuUtile  Ohondnila  I"  ""  ^-  ^•'  '°  ^^^  ^°^^  ■'  '">*  T'")'  J^tor  magnetite  mfa* 

fmrn  th»  Rnvnhinn     Brewstcr,  PulDam  Co. ,  With  chondrodlte.    In  PeuD.,  at  Texas  and  Caa- 

MeteoriW  He  ^^^  <Ji-  I^elavrare  Co.    At  Edwards,  N.  T..  eitenalvely,  more  or 

less  completely  altered  to  talc,  forming  the  flbiou*  mlneial  which  has 

been  called  agatitt  (see  talc). 

Named  from  evarixT^i,  an  o^pontnt.  because  so  refractory.  Ttaename  fimnsA*  baa  priori  V, 
but  a  bronze  luster  U  uot  essential,  and  is  far  from  universal. 

AXX—BatUteoT  BchiUtr  tpar  ^iee  p.  861),  the  original  from  Baate  hi  the  Han,  la  an  altered 
bronsite.  G.  Rose  long  stnce  pronounced  It  a  result  of  the  aiteratioD  of  some  minetal  of  tbe 
pyroxene  group.  Enatatltc  occurs  altered  to  talc  as  at  Edwards,  N.  T.;  t&e  Bamle  mlnanl 
approximates  to  this.    At  Brewster  it  occurs  altered  to  serpenlioe. 

Artl£ — Artificial  crystals  have  been  obtained  by  Baurtirfe  by  fusion,  alto  by  Fonqui-LSvT, 
■Itbough  the  monocllnic  magnesium  silicate  (pyroxene)  seems  to  tte  lormed  more  readily.  iX, 
FouquS  LSvy.  Bynth.  MlnyTllO.  1683. 

Ref.— '  From  the  meteorite  of  Breltenbacta,  Bar.  Ak.  Wien,  69  (3),  846,  1669:  these  ctyitili 

Sve  all  the  planes  la  the  list  except  those  marked  *  and  ';  see  also  Weisbach,  on  ImiDSlte  fnm 
i  RlttersgrOn  meteorite,  Jb.  Miu.,  2,  368,  1683.  It  is  obvious  that  no  sharp  fine  can  be  drawn 
between  eoatadle  and  hyperstheae.  The  so-called  Breltenbach  enatatite  (or  bronstte)  la  mid- 
way between  the  two  spedes  and  perhaps  should  be  regarded  as  a  bypenttwne,  since  It  eooialns 

,^S,  _     -     -.    n,,« ,     nn,    ._..    . 1.™ ,.L_.._..     .i_     :.._..^^u    ia    ^    <  S.       Dx. 

Accurate  measure- 


gives  »ii%.i  =  vo   oa  ,  aa^j  =  va   oe  ,  aot-wr 
ments  of  a  true  enstallte  ara  thus  far  wantlnj 


itailte  ara  thus  far  wanting;  Dx.  gives  for  while  artlfldal  crratals,  probably 
silicate  (probably  a  pyroxene?,  Fbuqufi-Livy),  tiMs'"  =  87*  81';  also  for  tM 


'Becke.  Mln.  Mitth'.,  7,  98, 107.    *  Cf.  Rosenbusch;  Hlkr.  Phys.,  8M,  1881 

324.  HTPERBTHBNB.  Labradorische  Hornblende  (fr.  I.  St.  Paul)'  Vem.,  Bergm.  J., 
S76,  8»1, 1760.  Diallage  m6ialloTde  pt.  H..  Tr.  1801.  Hypersthlne  S..  Ann.  Hue.,  2,  17,  180^ 
Labrador  Hornblende lUelaltoldal  Diallage  pt.  Paullt  ffSnt..  1812,  Hoflm.  Mln.,  3, 148.  IBlOi. 
Amblyategite  SaA.  Pugg.,138,  681.  1661.  Siaboite  Soeh,  HitL  Hitth.,  1,  7S,  1678;  Xoswta^ 
Zs.  Er..'3.  388,  1879;  £rniMr.  ib.,  S,  206,  1884. 

Orthorhombio.    Axes  i:hii  =  0-97133  : 1  :  0-67037  Rath'. 

100  A  110  =  ^H'  10',  001  A  101  =  30°  25J',  001  A  Oil  =  29'  42'. 

Poms'  I  a  (810,  tSj  A  (014.  i-t)  i  (031,  3^0  a  (BUt  1-^ 

a  (100,  <-l)  ffl  (110, 1)  *  (013,  H)  -  (1,1  ,1  i  <811,  aj) 

b  (010,  M)  IS  (130,  *.«)  J!  (046. 1-I)  ,    .Jg'  ^Jj.  V  (483,  94> 

« COOl,  on  I  {Oil.  l.i)»  *  ''"■  **'  «■  (ssa,  fft 
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ig"     =  01*  iE^'  C  s  SB*  U' 

Ail'      ^  IS*  14'  «f  =  eS*  88* 

juf    =  n*  w        w  =  40°  Si' 


00'  =  S4*    r 

•^  =>  08*  541' 
«'  =«•  84' 
tm'  =  4S*    6i' 


=    40°  Vf 
=    72°  00* 


Hgi.  1,  AwO^ttagO*,  Lttdl,  Bath.    3,  Uiln^a,  Sohnldt.    8,  €  Civ<uii>>  Ut-  !>(»«.  B«lb- 

GryBtals  rare,  habit  priematic,  often  tabalar  |  a,  leas  ofted  |  K  TJBnidlj-  foliated 
BUrtire;  eometimeB  in  embedded  spherical  forms.    Twins,  see  enstatite,  p.  346, 

Cleavage:  b  perfect;  m  and  a  distinct  but  intermpted.  Fraotnn  nneven. 
Brittle.  M.  =  5-6.  Or.  =  3'40-3-50.  Laster  somewhat  pearly  on  a  cleavaye-snr- 
fao«,  and  sometimes  metslloidal.  Color  dark  brownish  green,  in^yisli  black, 
greeni^  hlack,  pinchbeck-brown.  Streak  grayish,  brownish  mj.  Translnoent  to 
nearly  opaqne.  Pleochroism  often  strong,  especially  in  the  Kinds  with  high  iroa 
percent^;  thus  \aoT  d  brownish  red,  if  or  A  reddish  yellow,  c  or  ^  green. 


large  and  Tariable,  diminishing  with  increase  of  iron,  et.  enstatite,  p.  347,  and  the 
following  from  Dx.' : 

nnuDd        Ftnland 

SH,ur             se*  ss*       fts*  10* 

TtOtayO              10-14 

SaOB                                       884 

Fuitlur.  Dx.: 

Vt.  Dore                ZB,     e=  101'  4r 

A    mI-W          -•.    »V,  =    78*«'       SEr  =  lWVr 
aE,=10l'T             aE„=100*08'      ^ 

Bodciunala,  Becke: 

3H^,  =  8fl°  SO- 

SH„e«r«                     8H.^=^'8ff 

Ubiwlor.  Lfiry-Lcx.: 

a  =  1-683                 fl  =  1-709                 y  =  1-70B                 2V  =  60' 

BTperstliene  often  encloses  mtnute  tabular  scales,  ucually  of  s  brown  color,  arraiiKed  mostly 
pusU^  to  the  bata.\  pluie,  liao  less  frequently  vertical  or  iDcUned  80'  to  t;  they  may  be  brooklte 
(gAtblte,  bemsttte),  but  their  true  nature  Is  doubtful  (cf.  EonnBnn*).  They  are  the  cause  of  the 
peculiar  metalloidal  luster  or  scblUer.  aud  are  often  'Of  secondary  origin,  being  developed 
along  the  ao-catled  "  solution- plauca  "  of  Judd. 

Comp.,  Tar.— (Fe.Mg)  810.  with  Fe  :  Mg  =  1 :  3  (FeO  =  16-7  p.  c),  1  :  Z  (FeO 
=  21-7  p.  c)  to  nearly  1  : 1  (FeO  =  31-0  p.  c).  Alumina  is  Bometimes  present 
(up  to  10  p.  c.)  and  the  composition  then  approximates  to  the  alnminons  pyroxenes. 

Of  tbe  orlhorbomblc  magDesfum-lron  metoslllcates  those  with  FeO  >  IS  to  IS  p.  c  are 
BSiiKlIy  to  be  claswd  wlthbypersthrne.  Wblcli  la  further  characterized  by  being  optically  negatiTS 
■sd  bavlog  dispersion  p  >  r>. 

Var.— Ortfinorv.— In  lamellar  maues,  uEiially  e^ihlbltlog  tbe  characteristic  schlller  (set 
SboTe);  le«  often  in  distinct  crystals. 


3S0 


aZLICATES. 


AfMpiUgiU  from  Ihe  Laaclier  See.  first  described  as  nn  IndepeDdentjBpectes,  was  shown  bj 
Rath  to  be  identical  with  hypersthene  after  the  form  of  the  latter  had  been  determined  by  Lang. 
Judd  has  proposed  to  retain  the  name  for  those  kinds  which  lack  the  characters  of  the  original 
typical  hypersthene  (Oeol.  Mag.,  2,  178, 1885). 

Btabaite  occurs  in  thin  tabular  crystals  (I  b):  It  was  first  described  as  triclinic  and  a  relation 
to  babingtonite  suggested,  but  its  identity  with  hypersthene  was  later  fixed  by  Lasaulz  O-c.)  and 
Fr.  Koch,  Zs.  Kr.,  10.  100,  1884.  It  is  somewhat  altered  and  hence  the  relatively  large  amount 
of  FetOt  in  some  analyses;  thus:  MgO  2282,  FeO  8*46.  FesOt  12*69  Fr.  Koch,  but  of  fresh 
material  FeO  1^0-70. 

AnaL— 1,  Remel^  Ber.  Ch.  Oes.,  1,  80,  1868.  H,  Id.,  ib.,  p.  145.  8.  Pisani,  C.  R..  86, 
1419. 1878.  4,  Id.,  Dx..  N.  R.,  66.  1867.  5.  Heddle,  Min.  Mag.,  6,  10,  1882.  6.  Becke.  Min. 
Mitth.,  3,  60.  1881.  7,  Farsky,  Vh.  6.  Reichs..  206.  1876.  8,  10.  Hiortdahl.  Nyt  Mag.,  24, 
188,1879,  9,  Meinich,  ib.,  p.  188.  11,  Leeds,  Am.  Cb..  March,  1877.  12,  Dmr.,  Ann.  Mines.  6. 
157, 1844  18-15,  Merian,  Jb.  Min.,  Beil.,  3,  296  et  ieg.,  1885.  16,  Fouqu6.  Bull.  Soc.  Min., 
1,  47,  1878.  17,  Rath.  1.  c.  18,  Laurent,  Dx.,  Min.,  2,  xzxv,  1874.  19,  Hague i^nd  Iddings. 
▲m.  J.  Sc,  26,  280. 1888. 

See  also  analyses  under  Enstatite,  pp.  847,  848;  further,  5th  Ed.,  pp.  209,  210. 


Eifperithene,  etc, 

I 

G. 

SiO. 

Al,0. 

FciOi 

,  FeO 

MnO 

MgO 

CaO 

1.  Farsund 

8*886 

47*81 

10*47 

8*94 

10-04 

tr. 

25*31 

2-12  =  99*69 

2.  St.  Paul  Is. 

8*402 

49*85 

6*47 

2*25 

14*11 

067 

24*27 

2*87  =  99*99 

8.  Arvieu 

8*88 

5100 

5*65 

»- 

18*60 

_ 

28*20 

—  HiO  0-20  =  98-65 

4.  Farsund 

8*851 

48*40 

911 

i— 

15*14 

i— 

25*79 

1*90  ign:  0*60  =  100  94 
5*30  Na.O   0-74.    K,0 

5.  Banffshire 

fi*82 

51*46 

.^ 

4*02 

12-67 

0*69 

24-23 

[0-25,  H»O0-52-99*« 

6.  Bodeomais' 

8-489 

51*28 

2*02 

504 

18-02 

5*58 

22-08 

1  03  =  100 

7.  Kosakow 

58*29 

2*77 

— 

1548 

— . 

27*01 

119  H,0  0  35  =  10004 

8.  Homs&s 

8*87 

5314 

102 

-. 

17-84 

088 

24-85 

2-69  =  99*92 

9.      •• 

8*145 

54*24 

8*82 

— 

17*40 

0-40 

28*15 

0-82  ign.  0-86  =  99*69 

10.      " 

51-76 

299 

»- 

19-78 

— 

23*4^ 

2  35  =  100-07 

11.  Mt.  Marcy 

8*459 

50*88 

886 

1-08 

19*40 

0-71 

21*40 

2-77  TiO,0  07.HaO  114 

12.  Labrador 

8892 

51*86 

0-87 

-i. 

21*27 

1-82 

21*81 

8*09  =  98*72  [=  100  21 

18.  Campo  Maioi^ 

8*500 

52*87 

2*74 

284 

1708 

^ 

22*15 

404  TiO,  0-35  =10107 

14.  Singulang.  Sumatra  8*487 

52:28 

108 

0*56 

«19*84 

^~ 

22  37 

l'90TiO,0  37=96  85 

15.  Waldlieim^ 

8-581 

50*57 

2-97 

0*88 

26*98 

-" 

1898 

8*14  TiOa   0*88,    Na«0 

[0*62,  K,0  0  57=99-94 

10-8   Na,0  0*05  =  100-4 

16.  Santorin 

8*485 

49*8 

2*8 

0*8 

25*0 

-» 

112 

17.  Laach.  AmblpiUgUe  8*454 

49*8 

5*05 

— 

256 

— . 

17-7 

015  =  98*30 

18.  Mt.  Dore 

[48-21 
50*88 

— . 

... 

28*4 

5*2 

16-7 

1*5    =  100 

19.  Mt.  Shasta 

0*97 

.— 

22  00 

064 

23  29 

1  88  =  99-11 

Pyr.,  etc^B.B.  fuses  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  mass;  fuses 
more  easily  with  increasing  amount  of  iron.    Partially  decomposed  b^  hydrochloric  acid. 

Obs.~Hypersthene,  associated  wif|i  a  triclinic  feldspar  (labradonte),  is  common  in  certain 
granular  eruptive  rocks,  as  noryte,  h3rperyte,  gabbro,  also  in  some  andesnrtes  (hifperstk^nS' 
andesyte)  a  rock  recently  shown  to  occur  rather  extensively  in  widely  separated  regions. 

It  occurs  at  Isle  St.  Paul,  Labrador;  at  Chateau  Richer  and*  St.  Adele.  Mille  Isles.  Canada, 
grayish  black  and  brown,  with  the  laminin  curved;  at  the  Isle  of  Skye;  in  Greenland;  at  Far- 
sund and  elsewhei^  in  Norway;  Elfdalen  in  Sweden;  at  Roms&s  in'  spherical  form  in  xhm 
'^Kugelgabbro:"  Penig  in  Saxonv;  Roasberg  in  Bohemia;  the  Tvrol;  Neurode  in  Silesia;  in 
Thuriugia;  the  Fichtelgebirge;  Voigtland;  Sodenmais,  Bavaria  (becke).  In  the  trachyte  of 
Demavend,  Persia  (Blaas). 

Amblystegiie  is  from  the  Laacher  See.  SeabaiU  occurs  with  pseudobrookite  and  tridymite, 
in  cavities  in  the  andesyte  of  ihe  Aranyer  Berg,  Transylvania;  also  on  Mte.  Calvario  (Etna), 
near  Biancaville,  Sicily;  also  Riveau-Grand,  Monte  Dore,  Puy-de-DOme.  Named  after  Prof. 
J.  Szab6.  of  Budapest.  Fidnite  of  Kenngott  (not  the  original  ficinite)  is  hypersthene  froin 
Bodenmais  (pecke); 

In  the  norytes  of  the  Oortlandt  region  on  the  Hudson  River,  N.  Y.  (G.  H.  Williams.  Am. 
J.  Sc.,  33.  137. 1887).  Also  common  with  labradorile  in  the  Adirondack  Archaean  regton  of 
northern  New  York  and  northward  in  Canada.  In  the  hypersthene-andesytes  of  Mt.  Shasta, 
California ;  Bulfalo  Peaks»  Colorado,  and  other  poiilts. 

Oermarite  Breithaupt  is  a  alightly  altered  hypersthene,  Dx..  N.  R..  61,  1867. 

Ei(per$thene  is  named^  from  vnep  and  aHevoS,  wry  $irona,  or  tough.  Ambly$(egUe  ia  named 
from  ctfipXvi,  blunt,  ariyVt  f"^*  in  allusion  to  the  form  or  the  crystals  (f .  1). 

Ret— <  From  Laach,  amblystegite,  Pogg.,  138,  529.  1869. 162,  27.  1874.  CrysUlsfroonthe 
Capucln  rocks,  Mont  Dore,  gave  similar  results.  Dx.,  Min..  2,  zv,  1874.  '  Bec|Le,  Bodenmaia. 
Min.  Mitth.,  3,  60, 1880.    Cf.  also  Blaas.  Persia.  Min,  Mitth..  3.  479, 1881;  Oebbeke.  Mt.  Dora. 
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Bull.  Soc.  Min.,  8.  50, 1885;  Scbmidt,  Mfln^,  Za.  Er.,  IP,  310, 1885,  And  Ut^  Pokhaiuz,.  near 
Schemnitz,  Hungary,  ib.,  12^  97|,  1886:  Busz,  Mt.  Dore,  Zs.  Kr.,  17,. 554,  1890.  Cf.  also 
enstatlte  (p.  846),  since  tbe  two  Bpecieflcan  hardly  be  sharply  separated.  *  Koiwnifinn,  Jb.  .Mtn.'^ 
582.  1869,  501, 18n.    «  Dx  ,  N.  R..  63.  1867;  Mm.,  2.  xr,  1874. 

The  following  are  alteration  products  of  enstatite-hypersthene. 

DiACLABiTE.  Gelber  Schillerspath  Freiukiben,  Scbill.  Fobs.  Baste,  18,  i794.  Talkartlger 
Hornblende,  Hawm..  Nordd.  Beitr.  B.  B,,  I,  15.  18U6.  Diaklas  Breith.,  Char..  58.  im 
Diaklasit  .£raiMfn..  Uandb  .  49»,  1847. 

A  partially  altered  enstatite  (bronzlte)  In  which  the  optic  axial  plane  I^as  becomejj  a  instead 
n>f  I  6;  It  contains  several  per  cent  of  water^  Form  and  cleavage  like  endtatite.  H.  =  8*5-4. 
G.  =  2*8:  8054  KOUler:  Luster  pearly  and  metalloidal  on.  a  cleavage-face.  Color  braoe- 
yellow,  greenish  gray.  Streak  greenish  gray  or  nearly  oncolored.  Transparent  in  thin  lamhio, 
translucent.    FM  somewhat  greasy. 

Analyses.— 1.  KObler.  Fogg..  13,  101,  1828.  A  A.  Btreng,  B.  H.  Ztg.,  23.  64^1861  8;, 
8ftQder.  fig.,  Min.  Ch..  885^  1875. 

810,  A1,0,  FeO  MnO   MgO    CaO  HtO 

t  Baste  O.s  8*034    68  74    1*84    1151    0*28    2509    4-78   8*76  =  100*40       [=101^ 

2.  Harzbnrg  58*81    7*49     8*14     —     25*87    8*56    1*55  alk.  0*58.    Cr,Oi  0*^9 

8.  WurUts  62*81    1*54    12*68     —     27*41    1*07    4'44  =  99*90 

In  crystals  or.foliated  masses  embedded  in  serpentine 'tock  at  Baste  near  Harzbnrg;  aUo 
from  the  gneiss  mountains  of  Quadarrama.  Spain. 

Bastitb,  or  SCBILLER  Spab.  Tkilkart  e.  Trebra,  Jhfahr.  Inn.  Gebirge,  97,  1785.  'SchiU 
tenpath  (fr.  Baste)  B^^er,  CreU^s  Ann,.  1786,  1.  885,  2,  147;  SchUlerstein  Wem.,  1800,  Ludw.. 
50.  1808.  Diallage  pt.  Hi.  Tr.,  1801.  Metalloidal  diallage  pt.  Bastit  Said..  Handb.,  528; 
1845. 

An  altered  enstatite  (or  bronzite)  having  approximately  the  composition  of  serpentine.  It 
occurs  in  foliated -fonu  in  certain  granular  erupave  rocks  and  is  characterized  by  a  bronze-llko 
metalloidal  luster  or  scbiller  on  the  chief  cleavage-face  (b),  which  "  schillerizatton  "  (Judd,  cf,. 

0.  J  G.  Soc^  41  408.  1865,  and  Kin.  Mag.,  7, 81, 1886)  is  undoubtedly  of  secondanr  origin. 
H.  =  8*5-4.  G.'=:  2'5-3'7.  Color  leek»green  to  olive-  and  pistachio-green,  and  pinchbeck-'brown.. 
Fleochroism  not  marked.  Optically  >-.  Double-  i^f n^stioa  weak.  Ax.  pi.  |  a  (hence  normal 
to  that  of  enstatite).    Bx  X  fr.    Dispersion  p  >  e. 

The  oririnal  bistite  was  from  Baste  near  Harzburg  In  the  Harz:  also  f rom  Todtmops  in  tba 
Schwarzwalo. 

AnaL-l,  2.  KChler.  Fogg..  11, 192. 18^.  8.  W.  Hetzer  C.  £.  Weiss,  Fogg..  119|  40« 
1868. 

SiO,  AUO.   FeO     MnO  MgO   CaO    B^O 

1.  Bsste,  «ry«^       |489Q    1*50    18*i6«    0-55    26*00    2*70    12*48  =£100*24 

2.  "    ^mamke        42*86    2*19    18*27^    085    28*90    0*68    12*07  =  100*26  [100  40 

3.  Todtmooa  |48  77    6*10     7*U       -      80*92    1*17      8  51 1*67  CO.,  ri2  org.  suM.  eS 

•  With  2*87  Cr«Ot  *  With  some  Cr.O.. 

In  the  closed  tube  affords  water.  B.B.  becomes  browii  and  is  slightly  rounded  otf  the-  ttiUl 
cdgeSb  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  hydrochloric,  acid,  com? 
pletely  so  by  sulphuric  add.  A  mineral  resembling  schiller  spar  occurs  in  serpentine  in  Middle- 
town,  Delaware  Co.,  Pa.  Some  altered  monocUnlc  pyroxene  may  be  included  in  what  is  called 
achiller  spar.. 

PhXstikx.  Phfistln  BreUh.,  Char.,  29,  180, 1828, 115, 1882.  Resembles  somewhat  schiller. 
«par.  and»  according  to  Breitbaupt.  is  altered  bronzite.  It  is  foliated,  but  the  cleavage  is  not 
Tery  easy;  R  =  Mi;  G.  =  2*885;  luster  pearly;  color  yellowish  gray;  feel  greasy,  talc-like. 
It  ia  from  kupferberg  io  the  Flchtelgebirge, -and  occurs  cUstributed  through  serpentine. 


PttacaAiaTE  /.  L.  SmUh,  Am.  J.  8c.,  19.  462,  20, 186. 1880. 

Occurs  in  rounded  nodules.  Cleavage  distinct.  G.  =  8*28.  Luster > greasy,  opalflACenk 
Color  light  greenish  yellow.  Composition.  2(Mg.Fe)810a.(Mg,Fe)8i04;  Anal.— 1.  on  Olgr, 
t,  on  0*85  gr. 

'8iO,  FeO  MgO 

1.  ^-50  15'^  88  01^^98*89 

2.  49*59  17H)1  82  51  =  9911 

From  the  meteorite  of  Estherville,  Smmet  Co.,  Iowa,  which  fell  May  10  1879.  Also  from 
the  Logrono  and  Sierra  de  Chaoo  meteorites  (Meunier).    19amed  after  Prof.  S.  F.  Peckham. 

Woether  pcckbamite  is  to  be  regarded  as  an  1nd«pendent.species,  or  the  result  of  a  mixture 
if  eoirtatite  and  chrysolite  as  has  been  urged,  ia  uncertain. 
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fi.  Monoiiinie  Se^Um. 

326.  PTROZBNfi.  Coraeuajpt.  WaU,,  188, 1847.  Bamlteapt  CfrtmH,.^,  1758.  Schorl 
Jkdtrde  2Atle,  Crist.,  865. 1772;  Schorl  noir  en  priame  ft  huit  pans  termini  par  une  pyminide4iiMriL 
etc.  (fr.  Tolc.  Vivaraifl)  FamjM,  Vole.  Vir.,  89.  fiff.  D,  1778.  Schorl  oct.  obliquaogte  tronqae 
[made  a  distinct  species]  D^m^te.  Lett.,  1,  882,  1779.  Schorl  opaque  rhomboidal  pt.  Schorl 
opaque  qui  paroissent  deriver  d*un  octaMre  rhomboidal  (fr.  vole.  Auvcivne,  Vesuv.,  viv.,  Etna). 
d6  LUU,  Crist.,  2,  896.  407.  415,  figs.  12.  18.  14  (twin),  17,  18,  pi.  v,  1788.  Augit  (fr.  vole.) 
Wern,,  Freiesleben  in  Berfi:m.  J.,  248,  1792.      Yolcanite  DOameth,,  Sciagr..  2,  401,   1799. 

Sroxene  (fr  Etna,  ArendaT.  etc.)  H.,  J  Mines.  6, 269. 1799;  Tr.,  3, 1801,    Pentaklasit  Hatum,, 
ndb.,  687, 1818.    Plrosseuo,  Piroxena,  lUU. 

XHopside.  Malacolit  AMdffoard,  Ann.^Ch.,  32.  1800.  Delameth.,  Ji  Phys..  61.  249, 1800. 
Alalite.  Mussite  Bonwntin,  ib  .  409,  Itfay,  1806.  Diopside  JET..  J.  Mines.  20,  65,  1806.  Traveiw 
selUt  Scheerer,  Fogg.,  93.  109,  1854. 

Lavrovite.  Lawrowit,  Vanadin-Augit,  Kokaharov,  Bull  Ac.  St.  Pet.,  11.  78,  1866.  EaT« 
rofflte. 

Saute.  Sahlit  d'Andrada,  Scherer's  J  .  4.  81,  1800;  J.  Phys..  61.  241,  1800.  Sahlite. 
BSIcalit  Benowm,  Crell's  Ann..  2,  21,  1798;  Baikalit  Karat,,  Tab  84, 74, 1800.  Funkite,  Dufr.» 
MhL,  3,  761. 1847.  Violan  BreUhaapt,  J.  pr.  Ch.,  16.  821,  1888.  Anthocoite  L.  /.  LidtiT6m, 
Jb.  Min.,  2,  86, 1889.  Coccolit  ^AnOrada,  Scherer's  J.,  4. 1800.  Protheite  Ure.  Canaanite 
Alger,  Min..  89.  1844. 

DiALLAGBfT..  Tr..  89.  1801.  Hudsonito  Beek,  Min.  N.  T.,  405,  1842.  Omphacite.  Orn* 
phazit  Wern.,  Hoffm.  Min.,  2.  9.  802.  1812;  BreUhaupt,  ib..  4,  2.  125,  1817. 

Hedonbargite.  Hedenbergit  Bert,,  Nout  Syst.  Min  .  206.  269,  1819;  Hedenberg.  Afh.,  2, 
169.  Lotalite  Severgin,  before  1814.  Bolopberit  BreOh.,  Handb..  582,  1847.  Kalkeisenaudt 
Oerm.  Mauganhedenbergite  WeHnUl,  Q.  FOr.  FOrh..  6,  605, 1888.  Asteroite  L,  J.  IgeUtr&mJa. 
H.  Ztg  .  Min  .  29,  8,  1870. 

Bohefferite.  Schefferit  /.  A.  Mkhaelaan.  J.  pr.  Ch..  90.  107, 1868.  Eisenschefferit  FUnk, 
Zs.  Kr.,  11.  495.  501, 1886. 

Jbffbrsonitb  Keating  d  Vanuxwn,  J.  Ac.  Philad.,  2. 194,  1822. 

Anglte.  Leucaugite,  Dana,  216,  1868.  Fabsaitb,  Fassait  Wem.,  Hoifm.,  Min.,  4,  2,  110» 
1817.  AuGiTB.  Basaltische  Hornblende  pt.  Wem,,  Bergm.  J.,  1792,  Basaltine  Kirw.,  Min.,  1. 
219,  1794.  Maclureite  NuttaU,  Am.  J.  Sc.,  6.  246,  1822  =  Amphibole  JET.  8egb&rt,J  Ac.  Philad.» 
2.  189,  1821     Pyrgom  BreUh.,  Char^  140.  1882. 

Monoclinic  and  hemihedral.    Axes  d  :  5  :  ^  =i:  1*09213  : 1  :  0*58932;  /3  =  74^ 
10'  9"=  001  A  100  Rath*. 

100  A  110  =46°  24'  59",  001  A  101  =  24''  20'  53",  001  A  Oil  =  29°  33' 6". 


Forms^: 
a  (100,  »-l) 
b   (010.  a) 
c    (001,  0) 

X   (510,^8) 
^  (920,  i|)» 
/    (810,  »-8) 
g    (210,  ^2) 
m  (110,  /) 
n  (330,  t-4)* 
«  (120,  i-2) 
i    (180.  f-d) 
r  (150,  i-ft)* 
L  (170.  i-TY 

y  (101,  -  14) 
F  (201»-»  2.i)* 
J  (702, -t-i)» 
i   (801,  -  S-f) 


jr(401,  -  4-V 
i>  (501,  -  54) 

n  (102,  J4) 
P  (101,14) 
H  (iOa  i'Xf 
I7(302,  |4)^ 
0  (201,  2^)» 
q  (801.  8-i) 

X  (015,  \'\Y 
e   (Oil,  14)* 
0   (021.  2-i) 
fc  (041,  44) 
d  (061.64) 

i9(119,'-i)« 
T  (117,  -  !)• 
o-  (112,  -  i) 
u  (111,  -  1) 


«  (221.-*.  2) 
r  (552. -I) 
id  (881,  -  8) 
A  (441.  -4) 

0  (118.  *)• 

r  (112,  J) 

4  (835,1) 

V  (223.  «• 

$  (ill,  1) 

P  (882. 1) 

fl  (885.  B 

o  (221. 1^ 

X  r881,  8) 

K  (711.--  7-7) 
D  (922,  -  M)« 
.B  (411.  -  4-4)* 
a  (812,  -  f  8) 


r  (811,  -  8-8) 
B  (10'41,  -  lO-D* 
ff  (782,  ^  l-D* 
-d  (211,-2.2)» 
V  (421,  -  4-2) 
^(488.-H)' 

r  (414.  1-4)' 
6  (818.  1-8) 
k  (8l2.f8) 
^  (8ll.  3-8) 

z    (211.2-2) 

o;  (461.  -  6-4) 
<  (351.-5-4) 
S  (243.  -  f2)« 
/i  (121, -2-i) 
Q  (186,  -  f  8)» 
P  (184.  - 1-8)» 


iV  (182.  - 14) 
;  (241,  ~4.i) 
d  (181,-8-8) 
4>  (152,  -  f-ft> 

e  (847,  H)* 
n  (687,  H)* 

ft   (235.  t-4)» 
«  (465.  f  4)» 

c  (854.  H)* 
S  (i-3 10.  t-i)' 

^  (i2l.  2-S) 
C   (fc3.fS) 
«  (132.  f-8)« 
O  (142.  24) 
ir(l52.  i-5)» 
y  (151.  5-5) 


Also,  reported  by  QOtz*  from  Ala.  15;i'0. 15'0'4, 15  4*4 


f 

= 

38*44' 

38-  ar 

W" 

w  sr 

Sw" 

Ba*  so* 

Hli' 

»•  54' 

B- 

= 

S5*  IDi' 

9 

84°  81' 

ei 

47*  ir 

«* 

MM8i' 

15°  so- 

<!f> 

ar  2V 

?l 

•74'  MC 

S6°  48' 

t9 

= 

70*l6i' 

P7R0XENB  QROOR-P7R0XSNB. 


M-     =    BT    V 


ea    =    19°  42* 


•4W' 


a     s     76*  SS" 


Al    =  57*  lU' 

fl'ir=    W9" 

er=  88*  «T 
ak    =  46*  46' 

uu'  =  48*  29' 
MI'    =    «6°  42' 

«w'  =    77'  a6' 

au    =  B8*  08' 

Ff  =  ■*89*  851- 
»»'    =    69'  11^ 

«    =  4r  48i' 
a>    =  78*  84' 

oo-   =    84*  ir 

n'0   =:  61°  82' 

Al'  =    91*  85' 

aX  =  85*  864' 
M    =  78*  le' 

<bt   =    38°  63' 

J.tf=    87°  BO- 

OM    =19'  W 

M'p  =  •78'  88' 

ak  =  61°  01' 

Od'  =  106*  08' 

a'J  =  89*  Bff 

bW=    69' W 

f^^ 


sj^ 


ttgH  1,  8,  RuBsel],  N.  T.    8.  Pierrepont.  N.  Y.    4.  Gouvernenr,  N.  Y.    0, 7.  Wftwftfo,  De  Eslb. 
N.  Y.    6,  Bosale,  N.  Y.    1-7.  PTd.    8.  Monroe,  N.  Y.    9,  Warwick,  N.  Y. 

Twine'*:  tw.  pi.  (I)  a,  contiict-twiaa,  common  (fie.  18),  Bometimes  pol^ynthetio. 

(2)  e,  aa  twiBning  lamellie  prodacing  atriations  and  psendo- 

cleav^e  or  parting  |  c;  very  common,  often  of  unqnestioned  , 

secontEiry  origin;  also  capable  of  being  produced  artificially. 

(3)  y  (101)  cruciform-twins,  not  common,  f.  20.  (4)  W  (122) 
contact-twinB  or  penetration-  and  cruciform-twins,  the  rerti- 
cat  axes'  crossing  at  angles  of  neariy  60°  (bW  ~  59°  29', 
and  since  a*  W  =  90"  9',  the  faces  a  and  a,  fall  nearly  in  a 
plane;  sometimes  repeated  as  a  eiz-rayed  star  (f.  21). 

Cijstals  nsnally  prismatic  in  habit,  often  short  and  'thicks 
and  either  a  square  prism  (a,  b  prominent),  or  nearly  square 
(93°,  87°)  with  m  predominating;  sometimes  a  neariy  sTm- 
metiical  B^ded  pnsm  with  a,  b,  m.  Often  coarsely  lamellar, 
I  c  or  a.     Abo  gntnnlar,  coarse  or  fine;  rarely  flbrons  or 
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Occasionally  hemibedral,  only  the  planes  at  an  extremity  of  the  yertical  axis 
1)eing  present,  and  the  habit  then  apparently  hemimorphic  as  in  f.  22  and  f.  19j 
the  latter  a  twin.    Cf.  G.  H.  Williams* 


la. 


13. 


16. 


16; 


17. 


18. 


<r^ 


0 


M=^ 


19. 


ao. 


ai. 


II.  Ala,  alter  OOts.    12,     Kordmark.    18,  14,    Scheferite,   L&ngban,    Flihk.    15,  FoMtaiie, 
18-18.  AuffUe.    19.  Orange  Co.,  N.  Y.,  G.  H.  Wmiams.    20,  ScUOnbof.  Zeph.    21.  Saabftch. 

Cleavage:  vi  sometimes  rather  perfect,  but  interrapted,  often  only  obserred  in 
aa*  thin  sections  J.  d.     Parting  |  c,  due  to    twinning,  often    very 

prominent,  especially  in  large  crystals  and  lamellar  masses; 
also  II  a  less  di8tincl^  and  not  so  common.  Fracttire  nneven 
to  conchoidal.  Brittle.  H.  =  5-6.  G.  =  3*2  -3-6,  varying  with 
the  composition..  Luster  vitreous  inclining  to  resinous;  often 
dull;  sometimes  pearly  |  c  in  kinds  showing  parting.  Color 
usually  green  of  various  dull  ^shades,  varying  from  nearly  color- 
less, white,  or  grayish  white  to  brown  and  black ;  rarely  bright 
green,  as  in  kinds  containing  chromium.  Streak  white- to  gray 
and  grayish  green.  Transsparent  to  opaque.  Pleochroism  uaually 
weak,  oven  in  dark  colored  varieties;  sometimes  marked,  especiaUy 
in  violet-brown  kinds  containing  titanium.  Pyro^leotrically  + 
on  a  (cooling),  and  —  on  &  for  Ala  cryBtals,  bpt  -*>  on  a  ana  + 
Canaan,  Conn,  on  b  for  Tyrol;  an  indistinct  opposite  poli^ty  between  the 
tttremities  of  the  vertical  axis  was' noted  in  one  case,  HankeL 
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Optically  +.  Double  refraction  strong.  Ax.  pi.  J  J.  Bx^  A  <J  =  C  A  ^  = 
-j-  36°  to  -f-  52%  or  ct  =  20**  to  36°,  the  angle  in  general  increasing  with  amount 
^f  iron  (see  below).    Axial  angles  for  diopside  from  Ala,  Dx. : 

Oj  =  1-6727    fij  =  1-6798    y^  =  1-7026    .  • .  2Vy  =  58°  69'    2Ey  =  111*'  34' 

Measured,  2Er  =  111°  40'  2Ey  =  111°  20'  2Em  =  110°  51' 

Itefractiye  indices,  Heusser: 

e^  =  l*€r810        /Jy  =  1-68135        0^  =  1-68567        /»„  =  1-69372 

See  also  beyond  nnder  diopside,  etc. 

The  oonnectioQ  between  the  posltioa  of  the  axes  of  elasticity  and  the  composition  (see 
further  analyses  beyond)  la  exhibited  in  the  following  ubles,  chiefly  from  Doelter,  also  Wiik. 


FeO 

Bxa, 

\i 

FeO 

BXaA* 

Ala 

2-91        +  86- 

5' 

TavastDy 

5-62 

4r 

ZUlerthal,  Ught 

8*29 

86" 

15' 

Taberg 

2-94<' 

41*24' 

dark 

809 

86* 

60' 

Stansvik 

10-88 

42' 80^ 

L.  Baikal 

8-49 

87' 

10' 

Kordmark 

17-34 

46"  45' 

AchmatOTSk 

8-81 

87* 

10' 

Stansvik 

20-44 

46* 

Arendal 

4-5 

39' 

lo: 

Lojo,  blk. 

27  50 

48* 

Ujo 

4-97 

39" 

•30' 

Tunaberg, 

Hedenb. 

26-2tf 

47*60' 

•  Also  FetOt  0*89. 

^  Also  Fe,0»  0  88. 

FeO 

FeO  +  FcsOt         FeO-fFe,0,  +  Al«0, 

BXaA^ 

Vesuvius,  men 
Greenwood  Furnace 

816 

6-67 

11-51 

+  41* 

2-55 

7-6 

12-69 

42*20* 

Aguas  Caldeiras 

481 

8-82 

16-21 

43*85^ 

P.  Molar 

5-48 

11-61 

17-28 

45*  45' 

6.  Vincent 

5-20 

10-45 

18-60 

" 

46*45' 

Vesuvius,  hlaek 

409 

856 

18-81 

46*45' 

Vesuvius,  jfeUow 

6-78 

7-87 

1894 

46*  5r 

Bufaure 

7-74 

11-51 

16-60 

47* 

Pesmeda 

209 

710 

17-2 

47-  10' 

Sarza 

5*48 

10  88 

2004 

4r5ir 

Cuglieri 

505 

11-87 

19-96 

48* 

8iderao 

914 

18-48 

8151 

CO* 

Areudal 

1569 

1619 

88  86 

50*80r 

R.  d.  Patas 

5-95 

18-44 

28  06 

51* 

PicodaCroz 

228 

17-60 

84  57 

52* 

Comp^  Tar«— For  the  most  part  A  normal  metasilicate,  RSiO,,  of  various  biv»» 
lent  or  less  frequently  univalent  metals,  chiefly  calcium  and  magnesium,  also  iron, 
less  often  manganese  and  zinc.  The  alkali  metals  potassium  and  sodium  present 
rarely,  except  m  very  small  amount.  Also  in  certain  varieties  containing  tha 
trivaient  metals  aluminium,  Jerric  iron,  and  manganese.  These  varieties  may 
be  most  simply  considered  as  molecular  compounds  of  Ca(Mg,Fe)Si,0,  and 
(Mg,FeKAl,Fe),SiO^  as  sug^gested  by  Tschermak.  Chromium  is  sometimes  present 
in  small  amount;  also  titanium  replacing  silicon. 

The  name  Pyroxene  is  from  nvp,  fire,  and  idroi,  stranger,  and  records  Hatty's  idea  tbat  the 
mineral  was,  as  he  expresses  it,  *' a  stranger  in  the  domain  of  tire/'  whereas,  iu  fact,  it  is,  next 
to  the  feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  was  more 
than  counterbalanced  by  Hatty's  discovery  of  the  true  ciystall^praphic  distinction  of  the  species, 
which  led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as 
distinct  species.  The  name,  therefore,  is  properlv  the  name  of  the  species  as  a  whole,  while 
Augite  is  only  entitled  to  be  used  for  one  of  its  varieties. 

The  varieties  are  numerous  and  depend  upon  variations  in  composition  chiefly;  the  more 
prominent  of  the  varieties  properly  rank  as  sub-species. 

I.  Containing  little  or  no  Aluminium. 

Diopside.  Malacolite,  Alalite.  Cttlcrunv-magnesium  pyroxene.  Formula 
CaMg(8iO,),  =  Silica  55*6,  lime  259,  magnesia  18*5  =  100.    i:iolor  white,  yellow- 


w. 

3V, 

2V^ 

A 

fij 

P^ 

w  y 

68*  53' 

68*  4a 

1-68978 

1-69859 

1*69869 

69*    9* 

68*  6r 

68*  46 

1-69188 

1-69598 

1-69781 

W    64* 
69*  18' 

68*  661' 
69*  11*^ 

68*  4T 

1-68889 

1-69588 

1-70029 

69*    '6 

1-70055 

1170467 

1*71068 

60*  441* 

60*  86' 

60*  29 

1-71665 

1-72428 

1-72968 
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Uh,  grayish  white  to  pale  green^  and  finally  to  dark  ereen  and  nearly  black;  some- 
times transparent  ana  colorless.  In  prismatic  crystals,  often  slender;  also  granular 
and  columnar  to  lamellar  massive.  G.  =  8*2-3*88.  Bx.  a  <i  =  -h  36^  and  up- 
wards. Iron  is  present  usually  in  small  amount  as  noted  below,  and  the  amount 
increases  as  it  graduates  toward  true  hedenbergite,  see  fuHher  below. 

Fliuk  gives  for  the  five  varieties  of  dlopside  from  Kordmark  the  following  optical  cob* 
itants;  see  analyses  10-15  beyond,  and  for  the  axial  ratios  see  Bef.'. 

Bx.A  * 
+  88*  81' 
88*  45^ 
89*  1' 
41*  41' 
44*  88i 

The  following  belong  here : 

Chrome- diopttde,  a  varietv  containing  chromium  in  small  amount,  often  of  a  bright  green; 
from  the  localities  mentioned  under  analyses  88-40. 

MdlaeolUe,  as  originally  used,  included  a  bluish  gray,  grayish  gteen.  and  whitish  translucent 
variety  from  Sala,  Sweden. 

AlaliU  occunt  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usually 
«ltriated  longitudinally,  and  came  onginaily  from  the  Mussa  Alp  in  the  Ala  valley,  Piedmont. 
MusHte  is  wnite,  grayish  white,  and  apple-green  (according  to  Bonvoisin's  original  description), 
and  occurs  in  prismatic  implanted  crvstals.  and  also  in  masses  made  up  of  aggregated  crystals. 
Kamed  from  the  same  locality,  the  Mussa  Alp. 

TravenelliU,-  from  Traversella,  is  in  similar  long  glassy  crystals,  usually  rectangular  (a,  b\ 
much  striated  longitudinally,  often  clear  green  at  one  end  and  colorless  at  the  other;  prismatic 
cleavage  perfect. 

Canaanite  is  a  grayish  white  or  bluish  white  pyroxene  rock  occurring  with  dolomite  at 
Canaan.  Codd.;  it  has  b^n  referred  to  scapolite.  IPyroxene  in  laree  white  crystals  is  common 
'in  the  region  (f.  22);  their  composition,  according  to  an  analysis  by  M.  D.  Munn  (priv.  contr.)is: 
I  SiO«  55'0.'>.  CaO  81 '85,.  MgO  12*58.  AUOi,Fe>0»  107  =  100;  G.  =  8  88.    Cf  5th  Ed.,  p.  808. 

LavraviU  is  a  pyroxene,  colored  green  by  vanadium,  from  the  neighborhood  of  Lake  Baikal 
in  eastern  Siberia.  In  coarse  granular  masses  with  quartz,  and  also  in  small  imperfect  crystals. 
Cleavaze  affords  the  prism  d'r  7';  and  there  is  the  usual  lamination  from  compound  structure 
parallel  to  c.    The  color  is  fine  emerald -green.    Cf.  anal.^50,  and  Kk..  Min.  Russl.,  6,  206. 

Diopside  is  named  from  dis,  ttoiee  or  double,  and  o^$,  appearance.  Malaeol4te.iB  from 
uaXaKoS,  soft,  because  softer  than  feldspar,  with  which  it  was  associated. 

Hedenberqite.  Calcium-iron  pyroxene.  Formula  GaFe(SiO.),  =:  Silica 
48*4,  iron  protoxide  29'4,  lime  22*2  =  100.  Color  black.  In  crystal^  and  also 
lamellar  massive.  O.  =  3'5-3'58.  Bx«  /^  i  =  +  48^  Manmnese  is  preaent  in 
manganhedenbergite  to  6*5  p.  c,  see  anaL  45^  below.  Color  grayish  green. 
O.  =  3*55.  Named  after  the  Swedish  chemist,  Ludwig  Heden^rg,  who  first 
analyzed  and  described  the  mineral. 

Between  the  two  extremes,  diopside  and  hedenbergite,  there  are  numerous 
transitions  conforming  to  the  fo'rmula  Ca(Mg,Fe)Si,0«.  As  the  amount  of  iron 
increases  the  color  changes  from  light  to  dark  green  to  nearly  black,  the  specific 
gravitv  increases'from  3*2  to  3*6,  and  the  angle  Bz«  A  i  alsb  from  36°  to  48°. 

The  following  are  varieties,  coming  under  these  two  subHBpecies,  based  in  part 
upon  structure^in  part  on  peculiarities  of  composition. 

Salitb.    Sahlite.    Color  grayish  green  to  deep  green  and  black;  sometimes  grayish  and 

?'eHowi8b  white.    In  crystals;  also  cleavable  and  granular  massive.    O.  =  8*86-e'4.     Kamed 
rom  Sala  in  Sweden,  one  of  its  localities,  where  the  mineral  occurs  in  masses  of  a  grayish  green 
color,  haviug  a  perfect  parting  |  e. 

BtikaliU  is  a  dark  dingy  green  variety,  in  crystals,  wfth  parting  like  the  preceding.  Kamed 
from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

Protheite  is  somber-green,  in  crystals,  and  approaches  fassaite;  from  the  ZQlerthal  in 
Tyrol. 

Funkite  is  dark  olive-green  coccolite  from  Boksftter  in  Gothland,  having  a  larger  pensentaim 
of  Fe  than  Mg.  «         q     ^  — o 

LoialUe  from  Lotala,  Finland,  in  black  lamellar  masses,  is  near  hedenbergite. 

VioLAN  B)*«Mowp<.J.pr.Ch.,16.821.1888.  Occasionallyin  prismatic  crystals,  affording  (Dx., 
Min..  1,  66,  1862,  N.  K.,  183, 1867)  the  angles  and  the  planes  (in  the  prismatic  zone)  of  pyroxene. 
also  the  prismatic  cleavage.    Usually  lamellar  massive,  sometimes  fibrous.    B.=:6.    Q.-sr  8-288. 
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LoHarwuiy.  Color  dark  violet-blue.  Translucent,  but  io  thiu  plates  transparent.  Optically 
-I-,  and  Bjio  inclined  to  a  as  in  diopside.  Anal.^1.  Damour,  Dx..  Min..  1,  66,  1862  (impure 
material  7).  8,  Pisanl.  Dx.,  N.  R.,  184,  1867.  8,  Schluttig,  Inaug.  I>i88.,  Leipzig,  Oroitssdl, 
17, 1884,  as  recalc.  by  Ortlnbut,  Zs.  Kr.,  13,  74, 1887. 

8iO,  A1»0,  FeO    MuO    CaO    MgO  Na^O 

L  O.  =  8-888  06-11    i^'04    8*46     8*54    1868    10 40    5*68   =.  OO'SO 

8.  O.  =  8-81  00-80    8*81    410     076    88*80    14*80    008  HtO  0*80  s  lOQ 

&  O.  =  8*881       I  08  08    8*60    I'lO*    8*87    88*94    10*18    O'Oi^  =  108*49 

•  Ind.  (Ni,Co)0  0*89.  » IncL  K,0  0  70. 

Occurs  in  small  seams  with  white  quartz,  white  fibrous  tremolite  spotted  viQlet  with 
manganese,  greeuovite  and  manganesian  epidote,  in  the  braunite  of  8t.  Maroel,  in  the  Valley  of 
Aosta,  Piedmont.    Named  from  its  color. 

AivTHooiiRoiTB  Z.  /.  IgeUMm,  Jb.  Mfn.,  2,  86, 1889.  Probably  identical  with  violan. 
Occurs  in  grains  embedded  in  limestone  and  in  thin  reins.  H.  =  0-6.  Color  rose-red  to  pale 
violet.  Anulysis  gave:  SiO,  01*6,  MnO  8*4,  MgO  18  0,  CaO  88*8,  AUOa,Fe,0»  14.  alk.  [6*8] 
=  lUO.  Occurs  associated  with  braunite,  manganesian  garnet,  epidote,  vesuviauite  at  Jakote- 
berg,  WermliLwl.  Sweden.    Named  from  ay%o$,  flower,  and  XPoa,  color. 

Asteraite  L.  J.  IgelstrOm.  B.  U.  Ztg.,  29, 8, 1870,  is  a  stellate  radiated  pyroxene,  from  Nord- 
mark,  in  Sweden.  Color  ash-gray  to  white;  luster  silky;  opaque,  becoming  bronze  color  on 
exposure.     Anal.— SiO.  48*48.  FeO  88*24,  MnO  4*18,  CaO  17*00,  MgO  418,  ign.  8*88  =  98  80. 

CoccoLTTB.  A  granular  variety,  sometimes  as  indistinct  crystals  embedded  in  calcite,  also 
forming  loosely  coherent  to  compact  granular  aggresates.  Color  varyinff  from  white  to  pale 
green  to  dark  creen,  and  then  containing  considerable  iron;  the  latter  the  original  ooccolite 
Named  from  kokko^,  a  grain. 

DiALLAOB.  Lamellar  or  thin-foliated  pyroxene,  characteri)sed  by  a  fine  lamellar  structure 
and  parting  I  a,  with  also  parting  I  b,  and  less  often  I  e.  Also  a  fibrous  structure  1 6.  Twinning 
I  a,  often  polysyntbetic;  interlaminatlon  with  an  orthorhombic  pyroxene  common.  Color  gray- 
ish green  to  bright  ffrass-green,  and  deep  rreen;  also  brown.  Luster  of  surface  a  often  pearly, 
sometimes  metaHoidal  or  exhibiting  schuler  and  resembling  bronzite.  from  the  presence  of 
microscopic  inclusions  of  secondary  origin  (cf.  Judd,  ref.  see  bastite.  p.  851).  Bx.a^^ 
+  89  to  ^°.  H  =4;  G.  =  8*8-8*30.  In  composition  near  diopside,  but  often  containing  alumina 
and  sometimes  in  considerable  amount,  then  properly  to  be  classed  wiih  the  augites  (cf.  anaL 
01-60).    Often  changed  to  ampbibole;  see  smaragdite,  p.  889,  and  urallte,  p.  890. 

Named  from  diaXXayij,  different,  in  allusion  to  the  dissimilar  cleavages  or  planes  of 
fracture.    This  is  the  characteristic  pyroxene  of  gabbro.  and  other  related  rocks. 

Hudionite  is  a  lamellar  massive  kind,  color  black,  often  with  a  bronze  tarnish.  Q.  =  8*0, 
Beck;  8*48-3*46,  Brewer.  Contains  lime  and  ferrous  iron,  with  but  little  magnesia.-  Named 
from  the  Hudson  river,  in  the  vicinity  of  which  it  occun,  in  Cornwall,  Orange  Co.,  N.  Y. 

Omfhacitb.  Omphazit  [fr.  Baireuth]  Wem..  Hoifm.  Min..  2,  8,  808,  1818;  BreUh.,\b.,  4, 
8. 180, 1817.  Handb.,  618,  1841,  B.  H.  Ztff.,  24,  860,  897,  1860.  The  granular  to  foliated  pyrox- 
enic  constituent  of  the  garnet-rock  called  eclogyte,  often  interlaminated  with  ampbibolo 
(smaragdite);  cleavage  as  with  pyroxene.  H,  =  0^.  G.  =  8  8-8 '8.  Luster  vitreous  to  silky. 
Color  grass  green.  Anal.»l-0,  J.  Fikenscher,  B.  IL  Ztg..  24.  897, 1860.  6.  Luedeqke,  Zs.  & 
Qes..  &,  809, 1876. 

O.  8iO«  AltOt  TeO    MgO     CaO  Na,0  E,0   ign. 

1.  Ober-Pferdt  8*868  08  07  918  0*88  18*70  17*41  I'll  0  88  0*88  :=   99  98 

2,  Wustuben  8-870  08*80  9*69  4*06  18*80  1800  1*78  0  88  0*68  =  99*69 
8.  Bilberbach  8*848  08*77  9*19  4*81  18*60  18 11  1*82  —  0*41  =  100 11 
4.  Stumbach  8*201  08*16  8*71  11*68  10*77  1416  0*87  014  000  =   99*94 

0.  Pacher,  Styria  00*89    6*67      8*26    10 88    81  00    0*88    0*88    0:40  CrtO.    207   a 

6w  Syra  0808    4*60    11 80    16*10    18*80     —      —     1*69  =   99*08U0O'64 

Occure  near  Hof  in  Bayaria;  at  Pacher  in  Styria.    Also  a  simikr  mineral  (diallage)  in  tha 

Slaucoplane  schists  of  the  island  Syra  (Luedecke).    Schrauf^  gives  the  name  to  the-**chrom- 
iopeid  "  of  anal.  86,  beyond.    The  name  Omphaciis  is  from  ou<pa^,  an  unripe  grape,  alluding 
to  the  color;  Jt  is  among  the  names  of  green  stones  mentioned  by  Pliny. 

ScHEFFEKiTE.  A  manganese  pyroxene,  sometimes  also  •  containing  much 
iron  (iron-Bcheflerite,  EiBenschefferit  Plink).  Flink  gives  the  composition  of  tbt 
L&ngban  mineral  (anal.  46)  as  corresponding  to  6CaMgSi,0,.MgPeSi,0,.Mn,8i,0.. 


868  STLICATES. 

tge  primnatic.  very  distinct.  Color  yellowish  brown  to  reddish  brown.  Optically  4-.  Bx^  A  i 
>=  c  A  ^  =  44''  25i'.    2y^  =  (iS*  3'.    Named  after  the  Swedish  chemist  (1710-1759). 

The  iron-schefferlte  from  Pa]sberg  (anal.  47)  is  black  in  color  and  has  the  axial  ratio  given 
beyond,  t  a  ^  =  +  49**  to  59°  for  different  zones  in  tlie  same  crystal. '  The  brown  iron-schenerite 
from  Ldugban  (anal.  48)  has  t  a  ^  =  69*  ff.    It  resembles  garnet  in  appearance. 

Jeffsrsonitb.  a  manganese 'ZinC  pyroxene  (see  anal.  49).  In  coarse  crystals  sometimes 
▼eiy  large;  they  are  like  ordinary  pyroxene  in  habit.    Edges  rounded  and  faces  uneven  and 

gparently  corroded.  G.  =  8*68.  Color  greenish  black,  on  the  exposed  surface  chocolate-brown, 
i;^  A  ^  =  CfS**  82'.    2Ha.7  =:  84''  82'  Dx.,  Min.,  2,  xix.  1874.    Named  after  Mr.  Jefferson. 
According  to  the  view  of  R.  Fritz  Gaertner  the  zinc  shown  in  the  analysis  is  to  be  explained 
as  due  to  enclosed  zinclte  and  the  manganese  to  franklinite,  but  this  needs  contirmation; 
Pisani's  analysis  (^)  was  made  on  fhe  crystals  examined  optically  by  Dx. 

IL  Aluminous, 

AuGiTE.      Aluminous   pyroxene.      Composition    chiefly    CaM^Si,0«    wJth 
(Mg,Fe)(Al,Fe),SiO^  and  occasionally  also  containing  alkalies.    Here  belong: 

a.  Lbucauoitb.  Color  white  or  g^yish.  Contains  alumina,  with  lihie  and  magnesia,. and 
little  or  no  iron.    Looks  like  diopside.    H.  =  6*5;  G.  =  8*19,  Hunt.    Named  from  XevKoi,  iohUe, 

b,  Fabsaitb,  or  JPyrgom.    Includes  the  pale  to  dark,  sometimes  deep-green  crystals,  or 

Eistachio-green  and  then  resembling  epidote.    Th6  aluminous  kinds  of  diallage  also  belong 
ere.   Named  from  the  locality  in  the  Fassathal,  Tyrol.   Pyrgom  is  from  nvpytona^  a  Unoer, 

e,  AuGiTB.  Includes  the  greenish  or  brownish  black  and  black  kinds,  occurring  mostlv  in 
eruptive  rocks.  It  is  usually  in  short  prismatic  crystals,  thick  and  stout,  or  tabular  I  a;  often 
twins.  Ferric  Iron  is  here  present,  in  relatively  large  amount,  and  the  angle  Bx^  A  c  becomes 
+  50'  to  52".    Named  from  dvyrfl  luster. 

The  Auffite  of  Werner  (and  volcanite  Delam^,)  included  only  the  black  mineral  of  igneous 
rocks— the  volcanic  schorl  of  earlier  authors. 

Titanfferaus  attgite.    Containing  0-5  to  4*5  p.  c.  titanium  dioxide;  cf.  anals.  108  to  121. 

Alkali-augitb.  Here  belong  varieties  of  atigite  characterized  by  the  presence  of  alkalies, 
especially  soda;  cf.  anals..  103  to  121;  thejr  hence  approximate  to  acmite  and^egirite.  They  are 
known  chiefly  from  rocks  rich  in  alkalies,  as  elaeolitesyenite,  phonolyte,  leucityte,  etc.  A 
pyroxene  intermediate  between  diopside  and  segirite  has  been  described  by  Br^gger  from  the 
efoolite-syenlte  of  southern  Norway,  which  has  c  A  i  s  4-52%  Zs.  Er.,  16, 655,  1890.  Cf.  aJao 
Cross,  Am.  J.  Sc,  39, 859. 1890. 

AnaL— The  following  are  analyses,  chiefly  recent,  of  the  typical  varieties;  for  other  analyses 
see  5th  Ed.,  pp.  217  to  1&19;  also  Rg.,  Min.  Ch.,  pp.  886-892.  1875.  and  Erg.,  2(^1,  1886« 
further  Heddle.  Tians.  K.  Boc.  Edinburgh,  28,  1878,  and  many  papers  on  pyroxene  in  rocks  in 
Jb.  Min.,  and  elsewhere. 

1-7,  Doelter,  Mb.  Mitth.,  288.  1877,  Min.  Mitth.,  1,  49, 1878.  8.  £.  8.  Sperry,  priy.  contr. 
9.  A.  £.  NordenskiOld.  Q.  F5r.  FOrh.,  12.  353,  1890.  10-18,  Flink.  Zs.  Er.,  11,  449,  1886. 
14,  Doelter,  1.  c.  15,  Sjogren.  G.  F6r.  FOrh.,  4.  878, 1879.  16-21,  quoted  by  M&ik,  Finsk.  Vet.- 
8oc.  FOrh.,  24,  1882;  16.  Moberg;  17,  Castren;  18,  Hjelmman;  19,  HJelt;  20.  fiV,  Castren. 
22.  Maskelyne,  Phil.  Trans..  160,  202,  1870.  .23,  Streng.  Jb.  Min..  1,  288.  1885.  24,  Bam- 
berger, Min.  Mitth..  28.  1877.  25,  Nauckhoff,  G.  FOr.  TOrh..  1,  167,  1873.  26.  Haushofer,  J. 
Sr.  Ch.,  102,  85, 1867.  27.  Freda  [Gazz.  Ch.  Ital..  13.  498],  JB.  Ch..  p.  1889, 1888.  28,  Suchs- 
orfT.  Zs.  Er.,  2.  498. 1878.  2d,  Renqvist.  ibid.  80,  Rath,  Pogs:..  144.  387. 1871.  81.  Lepez, 
quoted  by  Zepbarovich,  Lotos,  1885.    32.  Hawes,  Am.  J.  8c..  16,  897, 1878. 

88,  Pisani.  Bull.  Soc.  Min.,  6,  281,  1883.  84,  A.  Enop.  Jr.,  Jb.  Min.,  2,  97  ref.,  1890. 
85,  Scharizer.  Jb.  G.  Reichs..  707,  1884.  86,  Schrauf,  Zs.  Er..  6,  829.  1882.  87.  Enop,  Jb. 
Min.,  698. 1877.  88.  Oebbeke.  ib.,  p.  845.  89,  Dmr.,  Bull.  G.  Soc.  Tr.,  19, 414, 1862.  40,  Rg,. 
Pogg.,  141.  516,  1870. 

41.  Tschermak,  Ber.  Ak.  Wien,  66  (1).  128.  1872.  42,  Loczka,  Zs.  Er.,  11.  262.  1885. 
48,  Hidegh,  ib.,  8,  534,  1883.  44.  Doelter,  Min.  Mitth.,  1.  62, 1878.  45,  Weibull,  G.  FOr.  FOrh.. 
€.  506,  1883.  46-48.  Flink,  Zs.  Er..  11,  487  et  uq.,  1886.  49,  Pisani.  C.  R,  76.  237.  1873. 
60.  Hermann,  J.  pr.  Ch.,  1,  444.  1870. 

51.  Rath,  Pogg.,  144.  250.  1871.  52,  Traube.  Diss.  Greifswald,  p.  6.  1884.  53.  Heddle. 
Min.  Mag..  2,  31,  1876.  54.  Hilger.  Jb.  Min..  129,  1879.  55.  Petersen,  ib.,  1,  264,  1881. 
66,  Cossa,  Trans.  Ace.  Line.  4.  43.  1879.  57-59,  Cathrein.  Zs.  Er.,  7,  249.  1882.  60,  Luedecke. 
Zs.  G.  Ges.,  28,  260,  1876.  61.  Leeds.  Am.  Ch.,  March,  1877.  62.  Hummel.  G.  FOr.  FDrh..  7. 
812,  1885.    68.  H.  von  Post,  ibid.,  811.    64.  65,  Oberg,  ibid. 

66.  Leeds,  Am.  J.  8c.,  6. 24, 1873.    66a,  Harrington.  Rep.  G.  Canada,  1874-75:  cf.  also  aiuO. 


74,  Page,  Ch.  News,  42,  194,  1880.    75,   Ehrushcliov.   Bull.  Soc.  Min.,  8,  »9,  1885.    7e-as! 
Doelter.  Min.  Mitth..  279.  1877.    84-86,  Id.,  ibid.,  p.  65.    87,  Id.,  Min.  Mitth.,  1.  68,  1878.^^ 
88-100,  Doeller.  Vulk.  Gest..  Cap.  Verd,  1882.    101,  102,  EerUcher,  ibid.    108-110.  Knon. 
Zs.  Er.,  10.  58,  1884,  except  106,  bv  Cathrein,  quoted  by  Enop.    11M17.  Merian.  Jb.  Min 
Beil.,  3,262,  1885.    118-121,  Mann.  Jb.  Min.,  2, 172,  1884.  -^mi.. 
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DiOPBIDX. 

O.         BiO,  AUO.  Fe«Oi  FeO  MnO  HgO  CaO 

1. Tal d'Ala,  0029r£tfM                        6428    0*51    O-M    1*91      —     17'80  26*04^=100*02 

2,        "         darkgrem                |  64-74      —       —     291      —     1702  26  08  =  100-70 

8.  AchinatovBk,^pywn  8*169       64-46    099    0*66    8*81      —     15*65  24*89  =  100*84 
i  ZUlerthaU  oolorUm                         64*85    0*25    015    8*29     —     1602  24*99  =    99*66 

'<        darkgrem      8*192       64*28    1*22    0*89    8*09     —     16*88  24  69=100*50 

5.  L  Baikal,  BaikaUU       8*242    |  58*95    0  78    0*97    3*49     —     16*40  2514  =  100*73 

t  Arendal                           8*242       68*28    1*87    106    4*50     —     15*68  24*29  =  100*15 

7.  New  York  State              8*201       62*79    1*45    0*62    5*02     —     16*09  24*91  =  100*88 

aDeEalb,  K.  T.               8*287       65*12    0*40     —     1*12     —     1815  2504   Na,0    0*46, 

[KjO  002,  ign.  0*17  =  100*47 

9.  Tabei:g                                         68*71    0*40    0-88    2*94    0*20    16*67  2509  ign.   0*80  = 

[99*19 

10.  Nordmark,  ishiU                          64*69     —     0*11    2*49    0-14    17*42  25*70  =  100  46 

11.  "        tf^Ww-grm^                 64*09    0*28    019    8*86    0*26    17*12  25*41  =  100*71 

13.  "        ^roM^TMii                   64*26    0*88    0*48    8*51    0*45    1604  24  82  =    99*89 

18.  "        darkgrem                   68*08    0*75    0*82    7*84    118    13*65  22*98  =    99*20 

14.  '*         Uaek             S^SII       1K)*91    017    0*76  17*84    0*21      7*21  22  98  =    99  58 

15.  *'        hlaek             8*867       61*06    110    0 96  17*81    0*60      5-92  22 44  =    9987 

16.  Saris  Lojo,  grajf-grem                  62*49    217     —     2*68    0*68    17*20  24*84  =   99*61 

17.  Ithis,  green                                    60*81    6*46      —     4*81      —     14*48  24*87  =  100*98 
1&  P&lkftne.  mm                                52*6      4*8       —     4*0       —     14*2  26*8    =101*4 

19.  Hermala LoJo.  green                     6808     —      »     4-97    0*22    15*88  25*48  =   99*68 

80.  StatUTlk,  grem                            62-76     —      —   10*88    1*84     9*96  28  90  ign.   0*27  =s 

[98-60 

91,  OyanA^Jjoio,  darkgrem                46*87    416     —  27*60    014     8*00  20-te  =  101*74 

88.  Basti  Meteorite                            66*49     —     0*66     —      —     28*88  19-96  NatO  0*66  = 

[9988 

98.  Zermatt                          811         64*22     —      —     184     —     18  26  24*80  ign.  0*41    = 

[99*62 

8i  Albrecbtabeig                 8*167       66  60    0*16      —     0*66     —     18  84  26*77  =  101*48 

25.  Kordxnarkab^                             68*20    008     —     288    0 20    16*89  24-06    Na«0   0*84, 

ngn.  1*26  =  98*86 

86.  Qefrees                           8*286       6400    0*62      —     8*78    0*27    16*81  25*46  =   99 44 

87.  Mt.  Somma                     8'19         42*78    1*06     —     4*22    0*94»  17*80  24*18=100*98 

88.  Wampula,  F!nL                             61*88    1*19     —     4*89    0*89    17*09  28'88  =    99*26 
29.  TavBstby,      "                  8*046       62*80    6*10      —     652      —     18*81  19  08  =  101*81 

80.  Valpellina                       8*829       64  02    0*20      —     6*07     —     18*52  24*88  =  100*69 

81.  Eriml                              8*881       62*06    186    2*66    8*98    0*49    10*61  21*59  Ka^O  2  06  = 

[99*68 

82.  EdenYillo                                      6106    2*02    1*80  12*28    0*12    1002  22*07  ign.   0*84  = 

•  CuO  [99-10 

Chrofis-diopeide, 

Q.         BiOt  AltOt  Cr,Oi  FeO  MnO  MgO  CaO 

83.  Diamond  Fields,  8.  A..  [99*8 

green                          8*26        62*4     0*6     2*8     6*5       —     15*6  20*6    H,0   1*^   = 
84. 

(Jagerfontein)                           54*97    1*60    2*08    4*71     —     14*80  21*62  =  9906 

85.  JaQMayen                      8*818       61*86    1*66    0*78    8*46     ir.     17*40  22*15    Feid   2*44, 

[ign.  0*12  =  99*72 

86.  K!em2e                           8*969       68*67    2*46    1*49    8-84     ir,     18*67  20*84  Fe,Oi     2*07, 


[K,0  1-48.  Na,0  1  29  =  100  20 
f*64    15-^ 


87.  Eaiserstuhl  61*89    4*76    1*09.4*40    0*64    15*47    19  78  insol.  2*80  = 

[100*18 

88.  Bchw.  Stein.  Naaaau       8*202       60*44    6 10    1*40    9*70     —     17*42    14*68  =   98  69 

89.  Lherz  8*26         68*68    4*07    1*80    8*62      —     12*48    20*87  =  100*87 

40.  Dreiser Weiher  8*26         49*71    7*42    2*61    6 08     —     17*84    17*89  =  1000 

HfiOEKBEBGITB,  oleo  Obove, 

O.  SiO«  AUO,Fe«Oi  FeO    MnO  MgO    CaO 

41.  Shergotty  Meteorite        8*466       52*84    0*26     —     2819     —     14*29    10  49=100  66 

42.  Dognacska  8*567       48*88    0  68    8*28    15*88    7*94     2*22    22*10  alk.  0*28  = 

f  100-71 
48,         ••  8*588       4900    0*91    2*85    17*24    8*52      1*34    21*30=101*16 

44.  Tnoaberg  8*492       47*62    1*88    0*10    26*29     -^       2*76    21*58  =  100*18 

45.  Vertcr  sTlfberg  8*56         48*29     —       —     24*01    6*47     2*88    17  69  alk.  0  22  = 

199  61 


860 
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46.  Ungban 

47.  PajsWg 

48.  L&DfflNui, 


6.        810,  AltOt  FeiOt  FeO  MnO  HgO  CaO 

08-28     —       —       8-88  8*88  1517  19  62  =r  00*28 

60*88    1-07     —     i7'48  6'67  908  12-78  =  08*80 

08-10   0-88     —     14-08  6-80  10*08  14*57  =  00*75 


40.  Franklin  Furnace,  K.  X  .8-68 


60.  LatTotiU 


8-U4 


46-06   0-85 
68-66   8*86 


6).  Le  Prese.  Vdtfin        8*871 

68.  Buchbeig,  Slleaia 

68.  Balta  Ib.,  Scotland      8*066 


64.  Dan  lit.,  N.  Zealand 
66.  Ehrsbenr 
66.  Elba 


67:  WUdflchOnad. 

68. 

60.  JShnberg 

60.  Svra 

61.  Mt.  Marcy 

63.  Qaddbo 
68.  Aker6 

64.  Eyrkjd 
66. 


M 


AuotTi^ 

66.  Amity,  LeueaugiU 
66a.  Granville,  Q. 

67.  Vesuvius,  yMno  \ 

68.  *'        ffftefi  ' 
60.  MonEoni 

70.  Vogelsgebirge 
71.'  Kirchelp 
72.  Naurod 
78.  Etna 

74.  Amherst  Co., 

75.  Rossberg 


8-178 
8-185 

8-887 

8*84a 

8*178 

8-886 


8-010 
8168 


810t 

61-46 
51^88 
60-88 

68-88 
61*87 
40*60 

60*41 

40*85 

6184 

68-68 
46*28 

60-80 

47*10 

44*18 
48*22 


76.  Vesuvius,  hlaek 

77.  -*       darkgfgh 

78.  "       yeWnb 

79.  Lipari 

80.  Cug]ierl»  Sardinia 

81.  G^reenwood  Furnace 

82.  Mt.  Bufaure.  Tyrol 

Fduait/b. 

83.  Fsssathal,  Fastaite 

84.  Teal  della  Foja^  cryiL 

85.  '•  gran.'€ry$t. 

86.  MallDfemo,  ery$t  green 
9T.  Arendal 


G. 

8-26 

8*85 

8288 
8-252 
8-817 

8*847 
6-870 
8-085 
8-420 
8484 

8-275 
8208 
8-208 
8*226 
8*200 
8205 
8*200 


8070 
8065 

8201 


801  10-80     8-61    81-55  ZnO  10*15, 

[ign.  0  85  =  101-57 
—      2*46    16*00    28-06    VtOt   8*57 

[=100 


AI,0, 

1*81 
1-81 
5-85 

4-71 
6-84 
5-05 

4-05 

6-60 

6-85 

4*60 
7*88 

6-58 

4-55 

11*00 
1208 


FeaOa  FbO 

—     15*04 


HnO 


MgO    CaO    HtO 

10-18    81-14     —  =00*08 
14*11    17-07    1  81  =  00*76 
81*50    11*28    4*17  K«Ol-20.^ 
[Na,0  0*58  =  100  07 
20-15    2-58  =  00  05 
21-08    0-65  =  00-02 
20-84    149      Cr,0. 
[0  55  =  100*25 
15*88    2184    0  87TiO«088, 
[CrtOs  0*60,  Ka«0  1  56,  E,0  0*42  =  101  68 
0-45      715      —     14*41    81-81    0  80TiO,0*70, 
[Cr»0. 0*20.  Na,0  1-86.  K.O 0 82  =  10805 
0*48  .   4-48     —     14-08    81*12    0'70TiO«a58. 
[Cr,Os  0*48.  Ka«0  0  84.  E,0  015  =  00-49 


1157 
5*22 

8-48 
5-60 
6*78 


0-11      6*W     — 


16-85 
1418 
16-40 


2-21 


11*80 
14-80 


404     4*85     —     11-75    10  04 
—     16*20    017    1865    11*88 


6*45 
6*21 


404 
792 


0-26 
0'86 


1610    12-80    1  69  =  99-68 
8-91    18*78    1-12  TiO«  059 

r=  100*07 
1*26  alk., 
[1^06  =  08-28 
1-88  insol. 
[0-84  =  08  67 
20  84  8-78  4*72  =  100*56 
16*17      9-70    8  98=    90-54 


SiOs  AUOs  Fe,Oa  FeO 
50-05    716    0-66      — 
51-27    4-00    010      - 


58-2  1*5  — 

48*4  5-6  — 

49  60  416  — 

50-12  6*25  4-95 

48-07  6-65  8-60 

48-40  6-91  9  20 

48*48  702  — 

42-50  15*88  11-82 

4918  2-15  496 


46-95 
51*01 
50-41 
48*45 
45-65 
4918 
49*01 


0-75 
4-84 
607 
668 
861 
500 
5-09 


4-47 
8  51 
100 
8-57 
6-88 
5-05 
8-77 


8  8 
8-5 
082 
846 

4-28 

4-17 

1862 

904 

409 
816 
6-78 
6-94 
5*05 
2-55 
7*74 


MgO  CaO 

14  48  25  68  H,0  1-66=99  54 

17  46  25-27  Alk  0  76  ign^l  68 

[=100-49 

19  8  28*4   ign.0*2  =  99  9 

18  7  22*9   igo.O  26=100-86 
14*42  21-86=    09-86 

14-41  21-48  =  100-68 

10-47  21-44=    99-51 

11-81  20-57  =  10115 

11-08  19-08  ign.  017=9e-SS 

7*50  22-67  =  99-88 

18-07  20-80  Na,0  l-%9,  K,0 
[0-80.  TiO,.3InO  ir.  =  100-89 

16-04  19  02  =  100*88 

16  58  20*80=    99  90 

12-92  92-75  =  10008 

14-85  80-80  =  100  29 

18*60  21^9  =  100  88 

16*88  20  62=    99-82 

14-55  20  01  =  100*17 


44-76  1010    5-01    2*09    1865    24-90  =  100  51 

48-81    9-97    7-01    152    12-51    2510  H,Q    0  51        = 

rioo*4s 

44  06  10*48    5-91    167    1810    25  20  H,0    0  16        = 
41-97  10  68    7-86    0-55    10-29    26  60  HtO    2-70^  = 

45  50    717    0^0  16*59     8*45    22  25  =  99  56  ^^^  ^^ 


FTROXENB  QEOUF^PTROXENB. 


861 


68.  Rib.  das  Patas 

89.  Pico  da  Cruz 

90.  C(arzaTalley 

91.  AguasdasOaldeira 
92;  Bt.  YiQoent 

98.  8ideiao 

91       •• 

95.  Piaya;  lairge  ery$t 

98.      "      9maU  arjfit* 

Hfl.  Pico  da  Cruz 

98.  Pioo8  valley 

99.  St.  Tincent 

loa  •• 

101.  Pedra  Molar 

103.  8t  VinceDl 


108.  Sasback 
104.  Burkbeim 

106.  Horberig 

108.  AmoUem 

107.  Oberacbaftbatisen 

109.  L&tzelberg 

110.  Badloch 


BiO,    Al.O.  Fe,0«  FeO    MgO     CaO  Na,0 
40-81     14-24    7*89    5*95    14*85    16  01    0*81  =  99 


8-99  18  90  0-80  TiO^  ir.  =  99*65 

1406  21-92  tr,   =10018 

14-81  21-60  1*55=:   99-98 

14-76  19-57  1-46=:    99*58 

88-22    1308    9-29    914    U-78  14  80  4-82  =  100-58 

41-76    17  81    2-01    7-47      801  19-47  8*72  ==  100-25 

48-99    14-01    209    6*84    1088  19  42  1  09 MnO 0 80  =  lOO'Od 


^79  16-97  15*87  2 28 

44-11  9-66    4-95  548 

4ft'79  7  89    8-51  4  81 

45-14  8-15    525  520 


88*15  2£»*96  1108    617 

87  20  16-98  1507    8*55 

42-15  21-51 

41-06  9*11 

47*99  18  80 

46-94  5*67 

45*14  8-15 


8*79 

17-18 

11-82 

618 

5*25 


9*48 
15-99 
10*89 

5-48 


1-99 
6*89 
7*55 
2-29 
616 
14*18 


4*58    7*91  MnQ4-97c=  100*76 


14-81 

12*26 

6-09 

614 

17*88 


506 
2-98 
8-70 
6*IM) 
1*88 


5-20    14*76    19-57    1*46  = 


99  51 
99-69 
100-44 
100-90 
98-08 
99-53 


SiO,  TiO,  A1,0,  Pe.O,  FeO   MgO    CaO 

44-15    4-57    6-90    6 02    8:49    12*26    22*79  =  10020 
45*88    8-57    7  47    4*90   4*11    10*92    2288=    99-68 
46-54    2-85    8  20    8  72    4*82    1819    21*29  =r  ^00*11 
47-20    2-70    5-80    8*17    4*76    12*79    23*02  =:    9944        t^  9924 
49-75    1-45    0  58  18-28    9-66      455    16*72 MnO  1*09»   Nr«0 2*26 
51-87    0  94    2-48    414    4*46    18  55    22*72  Na«0  0  44,     K,0  0*61 

[=  100-66 
52*09    0  95    1*18    1*59    1*57    1810    28  06  l^a,0  0  48.  £,0  0*46 

[=100 


111.  Laveline,  Vosges  8872 

112.  Launrik  8*401 
118L  Serra  Moochique  3-478 


114.  RiedeD 

8*489 

115.  LObau 

8-425 

116.  Sasbach 

8*411 

U7.  Halleberx 
118.  Hobenmel 

8*448 

8859 

119.  Elfdalea 

8*465 

120.  Rieden 

8*456 

12L  Mem 

8-416 

SiO,  TiO.  AUOi  Fe,0«  FfeO  MgO  CaO   Na,0  K,0 

50:68  0-79  0*87    8*88    8*89  1801  21*80    102  050^ 

50-88  0*66  0-80      —   12*87  10-98  2201    214  0  94 

42-27  0-92  8-67  18-98    6-24>  10*95  12*82    8  66  212 

45-80  0-52  2*80  11*11    768^  6*68  2006    288  100 

4518  0*79  8*48    6*21    5*75*  1168  28-26    120      tr. 

44*65  2-98  6-62    502    8  87*  14*76  20*32    1*29  0*49 

50-25  0-45  1*25    586  17-40*  15*72    8*78    0  82  047 

4215     tr.  5-17  16*86    8  54  3-56  10  39  10-69  264 

49-82  1 25  4-88  16-28    565  428    939    868  0-68 

46*47  0*78  4-28    5-96  12-17  7  24  19  28    261  0  74 

44-55  1-36  7  27    606    5*91  1044  22*88    1*47  0  52 


I  99.84 

;  99  78 

101-08 

:^-48 

102*50 

:  99  95 

100-95 

100 

:  100-41 

:  99-49 

:100*41 


*  IdcL  some  MnO. 


*  Incl.  0  27  MnO. 


Pvr.,  •to.— 'VarviDg  widely,  owing  to  tbe  wide  variations  in  composition  in  the  different 
Tarfeties.  aqd  often  by  insensible  gradations.  Fusibility,  8*75  in  diopsiae;  85  in  salite,  baikalite, 
and  ompbacite:  8  in  jeffersonite  and  augile;  2^5  in  bedenbergite.  Varieties  rich  in  iron  afford  a 
magnetic  gjobule  when  fused  on  charcoal,  imd  in  general  their  fusibility  varies  with  the  amount 
of  iron.  Jeffersonite  gives  with  soda  on  charcoal  a  reaction  for  zinc,  and  in  O.F.  on  platinum 
wire  for  manganese ;  many  others  also  give  with  the  fluxes  reactions  for  manganese.  Most 
varieties  are  unacted  upon  by  acids. 

Obs. — Pyroxene  is  a  common  mineral  in  crystalline  limestone  and  dolomite,  in  serpentine 
and  in  volcanic  rocks;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks 
and  metamorphic  scbi&ts;  sometimes  forms  larTO  beds  or  veins,  especially  in  Archaean  rocks. 
It  occurs  also  in  meteorites.  The  pyroxene  of  limestone  is  mostly  white  and  light  green  or 
gray  in  color,  falling  under  cKSojjMid^  (including  malacolite,  salite,  coccolite);  that  of  most  other 
metamorphic  rocks  Is  sometimes  white  or  colorless,  but  usually  green  of  different  shades,  from 
pale  green  to  greenish  black,  and  occasionally  black*,  that,  of  serpentine  is  sometimes  in  fine 
crystals,  but  often  of  the  foliated  green  kind  called  diallage;  that  of  eruptive  rocks  is  usually 
the  black  to  greenish  black  augite 

In  limestone  the  associations  are  often  amphibole,  scapolite,  vesuvianite.  ^rnet,  orthoclase, 
Utaiiite.  apatite,  phlogopite,  and  sometimes  browti  tourmaline,  chlorite,  talc,  zircon,  spinel, 
nitile,  etc.;  and  in  other  metamorphic  rocks  mostly  the  same.  In  eruptive  rocks  it  may  be  in 
distinct  embedded  crystals,  or  in  grains  without  external  crystalline  form;  it  often  occurs  with 
similarly  dissemiilatea  chr3r80]ite  (olivine),  crystals  of  orthoclase,  sanidine,  labradorite,  leuclte, 
etc.;  also  with  a  rhombic  p3rroxene,  amphibole,  etc. 

Pyroxene,  as  an  essential  rock-making  mineral,  is  especially  common  in  basic  eruptive 
vocka.  Thus,  as  augite,  with  a  triclinic  feldspar  (usually  labradorite),  magnetite,  often 
cbrjBolite,  in  basalt  and  basaltic  lavas,  diabase  ;  in  andesyte;  also  in  trachyte;  in  peridotyte  and 
pikryte;  with  nephellte  in  phonolytc.  Further  with  elcBolite,  orthoclase,  etc.,  in  elseolite- 
ayenite'and  augite^syenite,  also  as  diallage  in  .fl:abbro.  inman^  peridotytes  and  the  serpentines 
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fbrmed  from  them;  as  diopeide  (malaoolite)  iu  crystalliae  schists.  In  limbumte,  augi^te,  and 
pyroxenyle.  pyroxeneispreseot  as  the  most  .prominent  constituent,  while  feldspar  is  absent:  It 
may  also  form  rock  masses  alone  nearly  free  from  associated  minerals. 

Some  of  the  more  prominent  foreign  localities  of  pyroxene  in. its  various  forms  are  the 
following;  many  others  have  been  noted  in  connection  with  the  descriptions *of  varieties  and 
analyses  already  given : 

Diopside  (alalite,  mussite)  occurs  in  fine  crystals  on  the  Mussa  alp  in  the  Ala  valley  in  Pied* 
mont,  associated  with  garnets  (hessonite)  and  talc  in  veins  traversing  serpentine;  in  fine  crystals 
also  at  Traversella;  at  Zermatt  in  Switzerland;  Schwarzenstein  in  theZillerthal;  Ober^Sulzbacb- 
thal  and  elsewhere  in  Tyrol  and  the  Salzburg  Alps;  Reicbenstein;  Rezbanya,  Hungary;  Achma* 
tovsk  in  the  Ural  with  almandite,  clinochlore;  L.  Baikal  ihaikaUU)  in  eastern  Sibenai  Pargaa» 
Or  jArvi.  and  elsewhere  in  Finland.  At  Nordmark,  Sweden,  in  fine  crystals  of.  varied  type  of 
fo>  n  (cf.  Flink,  1.  c),  but  often  witlra,  h,  c,  p  prominent,  and  varying  in  composition  from  a 
d  .opside  nearly  free  from  iron  to  one  containing  iron  iu,  large  amount,  approximating  to  heden- 
bergite. 

ffsdenbergite  was  originally  described  from  Tunaberg,  Sweden ;  also  from  Arcndal.  Hangan* 
hedenbergite  is  from  Vester  Silfberg.  Se/uffertte  is  from  L&n^ban.  Wcrmland,  Sweden,  where 
it  occurs  embedded  in  calcite,  also  enclosing  hematite  and  richterlte;  rhodonite  and  hedjrphane 
occur  in  the  neighborhood.  Also  from  the  Harstig  mine  at  Pajsberg,  with  ciystallized  rhodonite 
(pajsber^te). 

Augue  (incl.  fassalte)  on  the  Pesmeda  alp.  Mt.  Monzoni.  and  elsetvhere  In  the  Fassathal,  as 
a  contact  formation;  Traversella,  Piedmont;  the  Laacher  See  and.  the  Elf  el;  Sasbach  In  the 
Eaiserstuhl;  Vesuvius,  white  rare,  green,  brown,  yellow  to  blad^  Frascati;  Etna;  the  Azores 
and  Cape  Vexde  Islands;  the  Sandwich  Islands,  as  at  the  base  of  the  cinder  cones  at  the  summit 
of  Haleakala  on  Maul,  where  deposits  of  perfect  ciystals  are  found  with  chrysolite  grains  and 
fflassy  crystals  of  labradorite.  Also  in  Japan,  as  on  Bonin  island  (cf .  T.  Kikuchi,  J.  Coll.  8c., 
Japan.  3,  67, 1889,  for  an  account  of  some  forms). 

In  K.  America,  occurs  in  Maine,  at  Raymond  and  Rumford,  diopside,  salite,  etc. ;  at  Deer 
Isle,  diallage  in  serpentine.  In  Vermont,  at  Thetford.  black  augite.  with  cbiyaolite,  in  boulders 
of  basalt,  in  JTom.,  in  Berkshire,  white  cnrstals  abundant;  at  the  Bolton  quarries,  same,  good; 
l^'estfleld  and  Blanford,  diallage  in  serpentine.  In  Conn,,  at-Gsnaan.  white  ciyst  2-8  In.  long 
by  1-2  in.  broad,  often  externally  changed  by  nralitization  to  tremollte,  in  dolomite;  also  the 
pyroxenic  rock,  called  canaanUe;  in  Trumbull,  large  green  cryst.  in  limestone;  in  Reading,  on 
the  turnpike  near  the  line  of  Danbury,  small  transp.  cryst.,  and  granular;  at  Watertown.  near 
the  Kaugatuck,  white  diopide.  In  N.  York,  in  In.  T.  Co.,  white  cryst.  in  dolomite;  at  War- 
wick, fine  cryst.;  in  Westchester  Co.,  white,  at  the  Sing-Sing  quarries;  in  Orange  Co.,  in  Mon- 
roe, at  Two  Ponds,  cryst.,  often  large^  with  scapolite,  titanite.  etc.«  in  limestone;  8  m.  8.£.  of 
■Greenwood  furnace,  saiite  with  coccoTite;  \  m.  E.  of  same,  in  cryst.  with  mica  in  limestone:  1 
m.  W.  of  Coffee's  Hotel  in  Monroe,  black  coccolite;  2i  m.  N.  of  Edenville,  gray  crvst.;  1  m. 
N.W.  of  Edenville,  black  cryst  in  limestone;  in  Cornwall,  the  var.  kudtonUe;  near  Amitv  and 
Fort  Montgomery,  good;  in  Forest-of-Dean,  lamellar,  green,  and  bronze-colored,  with  black 
ooccolite;  in  Putnam  Co.,  near  Patterson,  grajrish  white  cryst.,  abundant;  at  Rogers'  Rock,  L. 
George,  massive  and  granular  (coccolite),  gra}',  green,  brown;  near  Oxbow,  on.Vrooman  Lake; 
in  Lewis  Co.,  at  Diana,  white  and  black  cryst;  in  St.  Lawrence  Co.,  at  Fine^  in  large  cryst. ;  at 
De  Ealb,  fine  diopside;  also  at  Gouvemeur,  Rossie.  Russell.  Pitcaim;  in  Essex  Co..  near  Lone 
Pond,  cryst.,  also  beautiful  green  coccolite;  at  Willsboro*,  green  coccolite  with  titanite  and 
wollastonlte;  at  Moriah,  ooccolite,  in  limestone  mostly  changed  to  serpentine  forming  a  uaefol 
marble. 

In  y.  Jerteif,  Franklin  Furnace.  Sussex  Co.,  good  cryst.,  dlBoJ^iff^rmmUe.  In  Ponn.,  near 
Attleboro*.  cryst.  and  granular;  in  Pennsbunr.  at  Burnett's  quarry,  diopside;  at  the  JBSreneh 
Creek  mines.  Chester  (%.!  chiefiy  altered  to  fibrous  amphibole;  at  Bailey^  quarry,  Eaat  Marl- 
borough. In  Maryland,  Harford  Co.,  at  Cooptown,  dialhige.  In  Delaware,  at  Wilmington,  a 
hypersthene-like  variety,  Nuttal's  MadureiU,    In  Tennessee,  at  the  Ducktown  mines. 

In  Canada,  at  Calumet  I.,  grayish  green  ciyst.  in  limestone  with  phlogopite;  at  the  Hi^h 
Falls  of  the  Madawaska.  large  crystals,  having  cryst.  of  hornblende  attached;  in  Kildau  as  a 
rock;  in  Bathurst,  colorless  or  white' ciyst. ;  near  Ottawa,  in  laige  subtrp.  cryst.,  in  limeatonei 
at  Grenville,  dark  green  ciyst.,  and  granular;  at  Montreal,  Rougemont  and  Montiirvelli  MtB.» 
1)lack  in  doleryte :  Burgess.  Lanark  Co.;  Renfrew  Co.,  with  apatite,  titanite,  etc.;  Orford, 
Sherbrooke  Co.,  white  crystals,  also  of  a  chrome-green  odor  with  chrome  garnet;  at  Hull  and 
Wakefield,  white  crystals  with  nearly  colorless  garnets,  honey-yellow  vesuvianite,  etc.  At 
many  other  points  in  the  Arcluean  of  Quebec  and^  Ontario,  especially  in  connection  with  the 
apatite  deposits. 

Alt — Pyroxene  undergoes  alteration  in  different  ways.  A  change  of  molecular  constitution 
without  essential  change  of  composition,  i.e.,  hy  p/iramorphism  (using  the  .word  rather  broadly), 
may  result  in  the  formation  of  some  variety  of  amphibole.  Thus,  the  white  pyroxene  ciyatala 
of  Canaan,  Conn.,  are  often  changed  on  the  exterior  to  tremolite;  similarly  with  other  varietiea 
at  many  localities.     See  URiOiiTB,  p.  890. 

Further  there  may  be  alteration  with  chemical  change  in  manv  wajrs,  as  hss  been  explained 
by  Bischof ,  and  many  species  have  been  instituted  on  the  material  in  different  sts^ges  of  cIisubm. 
In  the  simplest,  there  Is  only  a  taking  up  of  water,  producing  a  *'  hydrous  augite."  The  "watef 
often  found  in  analyses  may  be  from  this  source.     In  many  cases  a  loss  of  silica  appeara  to 
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attend  this  h/dratioa;  and  oftenralio^  a  loss  of  one  or  more  of  the  bases  (of  which  the  lime  and 
iron  are  the  first  to  go),  through  the  dissolving  agency  of  paters  holding  carbon  dioxide,  or 
carbonatesi  in  solution.  A  complete  removal  of  the  lime  and  Iron  produces  9teatHs  or  tale,  a 
commoa  material  of  pseudomorphs.  BenasekterUe  is  a  variety  of  steatite,  having  sometimes 
the  cleavage  of  pyroxene.  Pyrallolite  1b  also  in  part  talc  or  steatite.  SaponiU  and  Mrpenline 
ire  other  results  of  the  same  kind  of  alteiation.  the  latter;  especially,  very  common.  BarUmUe 
is  a  steatitic  pseudomorph  of  pyroxene,  foand  In  Orange  Co.,  N.  Y.,  with  ehondrodite.  See 
farther  imder  Talc.  SERPSNmnB.  Bpidoi^  is  another  minend  resulting  from  the  change 
involving  oxidation  of  the  iron.  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases 
except  the  alumina  are  removed  and  water  taken  up,  tliere  may  result  eimoWs,  a  whitish  clay- 
Hke  earth,  which  has  been  observed  constituting  ppeudomorphs  of  &ugite  at  Bilin  in  Bohemia. 
Under  the  action  of  alkaline  waters,  alkalies  may  be  iutit>duced.  ,  Thus  the  hydrous  mineral 
giaueoniU  or  green  earth  may  result  as  a  constituent  of  some  augite  psendomorphs;  or  mica, 
(Which  has  been  observed  by  KJerulf  as  a  pseudomorph  after  augite,'  in  the  EifeL 

Some  of  the  substances  formed  Jxy  alteration  are  further  mentioned  below. 

Aztil— Diopside  has  been  observed  as  a  furnace  product  at  the  iron-works  of  Phllipsburg, 
K.  Jersey  (G.  J.  Brush.  Am.  J.  8c.,  39,  182,  1865);  and  dark-colored  pyroxene  at  Gaspenbeig; 
in  an  old  furnace  near  Hackenburg;  a  copper  furnace  near  Dillenburg;  at  Falun  and  Oldburv; 
a  manganese  augite  at  M&gdesprung.  Auffite  in  small  yellow  crystaliB  has  been  found  in  old 
fdmaroles  at  Kiterkopfe,  near  Andemach  (Kath). 

Formed  in  crystals,  as  diopside,  artiflciallv  by  the  action  of  silicon  chloride  on  magnesia 
(Daubr^e);  also,  a  grayish-white  var.,  by  inixing«the  constituents  and  exposing  to  a  high  heat 
(Berthier);  also,  a  variety  of  compounds  (Lecbartier)  by  fusing  the  constituents  at  a  bright  red 
heat  with  au*  excess  of  calcium  chloride  in  a  carbou  crucible  enveloped  in  one  of  earthenware. 
Bee  further,  Fouqu6  A  L6yy,  Synth.  Min.,  102-110,  1882.  Synthetic  experiments  have  been 
also  made  by  Doelter,  Jb.  Min..  2, 61, 1884;  also  on  the  results  of  fusion,  as  in  reforming  pyroxene 
from  the  fused  mass,  by  Becker,  Zs.  G.  Gcs..  37,  10,  1885.  See  also  Yogt,  Ak.  H.  Stbckh., 
Bihang.  9,  No.  1.,  1884 ;  Arch.  Math.  Nat.,  Christ.,  30,  84,  ei  eeq,,  1889.  who  describes  various 
pVTOxenic  minerals  formed  from  fusion  in  slags,  etc.,  including  augite,  a  monoclinic'(or  tricUnic) 
j|gSiO«,  a  similarly  crystallized  FeSiOs,  also  enstatite,  rhodonite,  an  hexagonal  CaSlOfetc. 

Rei.-^'  Vesuvian  augite.  yellow  variety,  G.  =  8'277,  anal.  67,  1.  c.  It  is  noteworthy  that 
the  angles  vary  but  little  even  for  a  wide  variation  in  composition.  For  a  discussion  of  the 
change  in  form  with  varying  amount  of  FeO  and  (Al,Fe)sOs,  see  Rath.  Pogg.,  6,  845,  1878; 
Flink.  Zs.  Er.,  11.  486, 18B6.  The  following  will  serve  for  comparison,  the  axes  being  accepted 
as  calculated  by  Kk.,  Rath,  La  Valle,  Flink.  etc.,  cf.  anals.  preceding  and  ref.  below: 


Russian  and  other  pyroxenes,  mean  value  (Kk.) 
IHopeide,  Val  d'Ahi  (cf.  anaL  1,  2) 
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Since  in  pyroxene  the  angld  ^  differs  but  little  from  the  angle  a%  it  is  possible  so  to  select 
(he  axes  as  to  make  the  angle  of  obliquity,  fi,  nearly  90"*.  This  method,  proposed  by  Kath  and 
later  by  Tschermak,  and  adopted  by  Groth  (Tab  Ueb.,  p.  180,  1889)  has  a  certain  advantage  in 
that  it  exhibits  clearly  the  morphological  similaritv  between  the  orthorhombic  and  monoclinic 
pyroxenes.  It  is  not  to  be  recommended  otherwise,  however,  since  the  resulting  symbols  of 
the  commonly  occurring  planes  are  of  ten  highly  complex;  moreover,  it  is  clear  that  the  basal 
plane  in  the  position  of  Naumann  here,  as  ordinarily,  adopted,  is  naturally  a  fundam&ntai  plane 
aince  it  is  parallel  to  it  that  the  common  twinning  lamellae  occur,  with  the  resulting  easy  parting 
ao  often  o'nserved.    Cf.  also  Flink,  Zs.  Kr.,  16.  299, 1890.  who  notes  another  objection. 

'Cf.  Kk.,  Min.  Russl.,  4,  258.  1862;  Mir..  Min.,  p.  290.  1852;  Dx.  Min.,  1,  55.  1862;  Hbg., 
Min.  Not,  1, 18, 1856, 6, 21, 1868;  Rath.  Pogg..  Erg.,  6.  838.  1878,  Ber.  nied.  Ges.  (fill),  July  7, 
1886.  A  list  of  planes  with  authorities  is  given  by  CK^tz.  Zs.  Kr.,  11,  242.  1885;  another  by  La 
Valle.  Mem.  Ace.  Line.  3.  226, 1886:  also  a  critical  summaiy  witn  literature  by  Gdt.,  Index,  2. 
1528, 1890. 

*  HJ.  S].,  Nordmark,  G.  FOr  FOrh.,  4,  864, 1879.  »  G5tz,  1.  c.  *  Flink,  Nordmark,  Zs. 
Kr.,  11,  449  et  eeq.,  1886,  and  Ofv.  Ak.  Stockh..  42,  No.  2.  29. 1886.  »  La  Valle,  Val  d'Ala,  I.  c. 
also  ib..  6.  889.  1888.  *  Zeph,  Ober-Sulzbachthal,  Lotos,  1889.  ^  Cathrein,  Pinzgau,  Ann.  Mus. 
WIen,  4, 181,  1889.    •  GOtz,  Mitth.  Univ.  Greifswald,  1886. 

^Hemihedrum:  Williams.  Am.  J.  Sc.  34.  275.  1887,  38,^115.  18<»9;  cf.  also  observationa 
br  Hbg.,  Dx.  (quoted  by  Williams),  and  further,  pyro-elcctrical  observations  by  Hankel,  1.  a 
^Tfeine:  Rath.  Zs.  Kr..  6,  495   1881;  Zcpb.,  Jb.  Min..  59,  1871;  Becke,  Min.  Mitth..  7.  9% 
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1885;  Mgg.,  secondary  and  artificial  twinning  I  e,  Jb.  Min.,  1. 185.  1886. 1»  288, 1889,  La  VaUcL 
polysynthetic  twins,  Val  d'Ala,  Mem.  Acota.  Line,  19,  June  1.  1884.  Association  wiUi> 
amphibole,  with  analyses.  Ratbi,  Vesuyius,  Fogg ,  Erg.,  6,  229,  887,  1878;  also,  Hawes.  Eden, 
yille.  Am.  J.  Sc.,  16.  897.  1878,  and  Rep.  Min.  I^ew  Hampsliire.  68.  1878;  see  also  p.  880. 

Rtfraetive  indices,  etc.,  Dz.,  Min.,  1,  65  ei  Mg.,  1862;  Heusser,  Pogg.,  91,  496,  1854; 
Taberg,  A.  £.  Nd..  1.  c. ;  also  Flink  eidl,,  as  already  quoted.  Etching-figures,  Baumh. ,  Pogg., 
163.  75.  1874;  Greim,  Jb.  Min.,  1,  252.  1889.  Fpro-eleetricity,  Hankel,  Wied.,  1,  279.  1877. 
PiMheleetricity,  P.  Czermak.  Ber.  Ak.  Wien,  96  (2),  1217.  1887. 

Discussion  of  the  eompoiUian  of  the  group:  Tschermak,  Min.  Mitth.,  17^  1871:  Doelter.  ilK, 
65,  1877,  1.  49.  1878.  2.  198,  1879.  See  also  Doelter,  Knop.  Merian,  Mann,  etc.,  references 
quoted  under  the  analyses.  On  the  relation  between  composition  and  optical  characters* 
Doelter,  Jb.  Min.,  1,43, 1885;  Wiik,  Ofv.  Fhiek.  Boc.,  24.  1882,  25,  1888»  26,  1884.  Zs.  Kr..  7, 
78,  1882.  11.  818.  1885:  Herwig' [Programm  Oymn.  SaarbrUcken  1884].  Zs.  Er..  11,  67. 1885. 

The  following  are  more  or  less  well-defined  alteration  products  of  various  kinds  of  pyroxene; 
see  further  for  analyses,  etc.,  5th  Ed.,  pp.  220-228. 

Hectoritb  S,  Harbefri  Cox,  Trans.  N.  Z.  Inst.,  15.  409,  1882.  A  hydrated  pyroxenic 
mineral  from  the  serpentine  rocks  ofthe  Dun  Mts.,  New  Zealand.  Occurs  in  radiatlne  groups 
of  thin  flexible  laminse.  H.  =  2-2*5.  Color  whitish  green  to  dark  green.  Anaiysia  by 
W.  Skey: 

8iOt57  89    Al,Os4'74    FeO  18*46    MgO  18*94    CaO  1*99    H,0  2'98    Fe,Oi,MnO  ft*.  =  100 

Hydrous  Diali.aob.    Various  forms  have  been  described.  5th  Ed.,  p.  221. 

MoNRADiTB  Erdmann,  Ak.  H.  Stockh.,  108.  1842.  Probably  a  slightly  altered  pyroxene. 
Described  as  occurring  granular  massive,  with  two  unequal  cleavages  mutually  inclined  about 
50*",  with  H.  =  6.  G-  =  8*267;  color  vellowish,  honey-yellow,  and  luster  vitreous.  From 
Bergen  in  Norway.    Named  after  Dr.  Monrad. 

PiCROPHYLL  Swmberg,  Pogg. .  50,  662.  1889.  From  Sala,  where  it  occurs  both  massive, 
With  the  cleavage  of  pyroxene,  and  fibrous,  of  a  greenish  gray  color,  with  H.  ==  2'5  and  Q.  =  2*75. 
Named  from  KiKpoS,  bitter,  and  <pv\,\,oy,  feqf.  In  allusion  to  the  odor  when  moistened. 

PitkIrantitb  Seheerer,  Pogg.,  93.  100,  1854.    Pikftrandite.    Has  a  leek-green  or  dark 

freen  color,  and  looks  like  unaltered  pyroxene.    From  Pitk&ranta  in  Finland.    Sheerer  refers 
ere  part  of  pyrallolite. 

Pyralix)Utb  y.  Nordenskiold,  Schw.  J.,  31,  889,  1820.  From  Finland,  where  it  occurs 
mostly  in  limestone,  with  pyroxene  and  soapoHte.  A  pyrallolite  from  Sibbo  In  Finland  has 
been  named  Vargaeite,  after  Count  Vargas.  Huot  Min..  2,  676.  1841;  Wargasit  Oerm.  The 
crystalline  structure  is  that  of  pyroxene,    reamed  from  nOp,  fire,  aXXoi,  other, 

Strailonitzftb  ZepharofytJ'.,  Jb.  6.  Reichs.,  4.  695. 1858.  Approaches  steatite.  It  occun 
in  greenish  yellow  crystals,  soft  and  greasy  in  feel,  with  G.  =  1*91. 

Uralitb  Bok,  Pogg ,  22,  821,  829,  1831;  27,  97,  1888;  31.  609,  1881.  Pyroxene  altered 
to  amphibole.    8ee  further,  p.  890. 

326.  AOMrrE.  Achmit  Strom,  Ak.  H.  Stockh..  160.  1821,  and  Ben,,  ib..  168.  Akmll 
Cferm.    Acmite. 

Aeoiritb.    iEgirin  Eemark,  Berzelius,  Jb.  Min.,  184,  1835. 

Monoclinic.     Axes:  a:h:d=  1-09957  : 1 :  0-60120;   /»  =  73°  104'  =  001   A 
100  Brogger'. 

100  A  110  =  •46°  28',.  001  A  lOl  =  31°  52^',  001  A  Oil  =  29°  55i' 

Forms' :  /  (810.  i^i)  H&02,  fi)  C  (661,  6)  S  (Sll.  3  8) 

a  (100.  «)  L  (780.  i-|)  «  (ill,  1)  ^  i^U  8)  Q  (161 .  6-^) 

b  (010.  ^i)  m  (110,  /)  A  (881.  8)  P  (261,  -6-8)  fi'<i^i.  »••) 

^(510.15)  p(i01,  1-i) 

jT"     =    88' 40'  a'H    =  60' 59f  a'$    =    77'    1'  $s'    =  IW*  IT 

mm'"  =  •92'  56'  m's     =  58*  45*'         a'S  =  ^W  85'  00^  =   95'  25*' 

a'p     =   74°  57'         m'O    =  12*   6*'         a'O  rs   50'   84'  6S  =  ^W  20* 

On  ^oiRiTB:  BrOgger  has  observed: 

a.  b,  6,  7(11  10.  |- ii),  X*  f,  W (16150,  »4f),  m,  p, u  (111,  - 1),  o (221, - 2).  «,  jr  (5(51.  (», 
0,  n,  A  (451,  -  5^),    A  (592.  -  ft).    ^(ilO-8,  Jrf4),    k  (8l2,  f8). 

The  angles  are  sensibly  the  same  as  those  of  acmite;  BrOgger  measured: 

mm'"  =  92'  49'.  a'p  =  74*  56',  $tt  =  60*  15',  uu'  rr  48*  41'.  oJ  s  58*  42',  mJ  s  19*  BST, 
tiso  A  A'  =  107*  Oi'  (calc,  Bgr.),  J  is  a  characteristic  form. 
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Twins:    tw-  pi-  a,  ^erj  common,  f.  I;   crystals  often  polysynthetic,  with 
enclosed  twinning  lamtillie.      Crystals  long  prismiitic, 
TsrticaUy   striated   or  channeled;     tlie    prisme    bent,  ,  - 

twistfd  or  broken.  Acute  terminations  very  character- 
istic; faces  often  rough  or  rounded  (a,  b,  p,  a).  In- 
dined  liemihedriBm,  like  pyroxene,  probable. 

Tbe  above  applies  to  ordinary  acmUs. 

For  agifitt.  the  cr^Bt&lB  are  prismatic  |  h  with  m  promlDeDt, 
klM>  a,  b,  and  usually  termtaated  by  (  (ill),  or  p  (101),  or  with 
^{S93}and  f](IOI);  again,  prismatic  by  extension  of  (111)  with 
m  small  iVlns  not  common.  Also  occura  in  groups  or  tufts 
of  sleuder  acicular  to  capillary  crystals,  and  in  fibrous  forms. 

Cleavage:  m  distinct;  b  less  so.  Fi-acture  uneven. 
Brittle.  H.  =  6-6-5.  G.  =  3-50-3-55  Bgr.  Luster 
vitreous,  inclining  to  resinous.  Streak  pale  yellowish 
gray.  Color  brownish  or  reddish  brown,  green;  in  the 
iructure  blackish  green.     Subtranaparout  to  opaque. 

Crystale  of  acmlte  often  show  a  marked  zonal  structure, 
^en  within  and  brown  on  the  exterior,  partlcularlT  \a,b.p  (lOl), 
■  (ill).     The  brown  portion  [acmlte,  see  below)  Is  feebly  pleochrolc,  the  green  (xgtrite)  strongly 

Sleochrofa    Both  have  absorption  a>&>c,  but  tbe  former  hnsxlightbrown  with  tinge  of  green, 
greenish  yellow  with  ttnce  of  brown,  c  brownish  yellow;  tbe  latter  Las  a  deep  gnus-green, 
t  ligbler  grass  green,  c  yellowish  brown  to  yellowish. 

Optically  — .   Ai.  pi.  j  i.    Bx.  A  (^  =  0  A  (^  =  +  2^°  to  6° ;  for  acmite  +  i^"  V> 
6°,  for  sgirite  +  2^°  to  3(°.    Aiial  angles  large.     For  »girite,  Bgr. : 
Na  flE  =  IM°  ar      2H.  =  68'  «'      2H.  =  117*  IS"      .*.      2V,  =  68*  28"      fi  =  1-753 
AlKi.  L&ven.  p,  =  1-8064  Na.'Sanger  (Uoseabuscb). 

Comp.,  Var.— Essentially  NaFe(SiO,),  or  Na,O.Fe,0,.4SiO,  =  Silica  S3-0,  iron 
neqaiozicle  34'6,  soda  13*4  =  100.     Ferrous  iron  is  also  present. 

The  analysis  of  Doelter  as  Interpreted  by,  btm  gives,  with  89  p.  c.  of  tbe  characteristic 

^SIO,),,  also  a  1 

-Ogger,  however, 

p.  c.  of  FeFet(S!0.k 

T^e  eesentlal  identity  of  acmlte  and  ffigirlte  was  shown  by  Tscbermak,  Hlo.  MIttb.,  S^ 
ISTl:  it  bad  been  earlier  suggested  by  Eoee.  Kryat.  Ch..  TS,  1852. 

"^^  J.  ......  ..  ..  .  ■       .  .  ■  ■■  n  of  tbe  acmite  crystals  (noted 


\ 


(be  prevalence  of  twins,  the  acute  terminatlom,  tbe  common  occurrence  of  i9(8ll),  i 
'ilh  ApirOe  simple  crystals  are  tbe  rule  and  twins  rare;  the  crystals  are  mot¥  often  bluntly 
terminated,  with  ^  (S9S)  prominent;  also  of  auite  distinct  babtt,  prismatic )  111.    The  color 
and  higher  angle  of  estiuctlon  of  Ibe  acmlte  indicates  greater  iron  percentage. 

AnaL— l,lte.,  Pog£.,  103,  800.  185S.  2,  Doelter,  Min.  Mitth.,  1,  879.  1878.  8,  M..  lb.,  p. 
S74.  4,  6.  Id.,  lb.,  Zs.  Kr..  4,  84.  1870.  That  tbese  analyses  are  of  sglrite  and  not  arfvedsonlte 
■ieou  lo  be  sufficiently  shown  by  Rg.,  MId.  Ch.,  E.j.,  24^  1886,  cf.  Lorenzen.  6.  Lorenzei), 
Mln.  Mag.,  6,  50,  1883.  7.  Forsberg.  quoted  by  Bamsay,  F  ■-"-">'■'■'"•  "  -^ 
Halbinsel  Kola.)  8,  J.  L.  Smttb,  Am.  J.  Sg.,  10,  00,  1S70. 
AemiU. 

O.  SlOr  Al.0.  P^.Ot  FeO  MnO  CaO  HgO  NbiO  g,0 

I.  Bundemyr  8-68         81^      —     2888    6-38    0  69     —     —     1846  0  43  tTO,  111, 

[Ign.  0-89  =  100  2S 

5.  '■  Z^tao       Sl'Sfl    159    S311    269    087     tr.     —     II W   tr.  =    99-40 

JBgiriU. 
8.  Brevik  8501    |  51-74    047    2617    848    0  46    507  1-79    1108  0-84  =  100-51 

4.  Kaaggrdluarank  53-22    0-04    3815    5-SS    0-54    S-19  1-4S    10-11  0-84  =  100-99 

«.  "  14991    1-34    32-68  18-96    0-43    1-78/0  31      9«  0-83  =  10009 

6.  "  8-68         49-04    180    39-54    4  83     tr.     210   tr.      18-81    tr.   =101-21 

7.  Kola  Peninsula      8-01         01-82    000    8102    814    100    8  01147    11-87  085  Igi 

&  Hot  Springs,  Ark.  8-B8         01-41    1-83    28  80    S-45     —     2^8  0  81    1168 


0-85  ign.     0-50 

f=- 100-28 

tr.  TIO,   0-18 
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SILICATES. 


Pyr.,  etc.— B.B.  fuselB  at  2  to  a  lustrous  black  magnetic  globule,  coloring  the  flame  deep 
yellow;  with  tbe  fluxes  reacts  for  iron  and  sometimes  manganese.  Slightly  acted  upon  by  acids. 
Obs. — The  original  cLcqiite  occurs  at  Run  demy  r,  east  of  the  little  lake  called  Rbkebergskjcru, 
in  the  parish  of  Eker,  near  Kongsberg.  Norway,  in  a  pegmatyte  vein;  it  is  in  slender  crystals, 
sometimes  a  foot  long,  embedded  in  feldspar  and  quartz;  the  crystals  are  often  bent  or  fractured 
and  recemented.  and  are  quite  fragile. 

jEgirite  (and  acmite)  occurs  with  loucophanite,  caucrinlte,  elseolite,  etc.,  in  the  eheolite- 
syenite  and  augite-svenite  of  southern  Norway,  especially  along  the  Langesund  fiord  iu  the 
^'  Brevik"  region;  also  near  Laurvik,  Sande  fiord,  and  Fredriksyflrn.    Also  at  Kangerdluarsuk, 

West  Greenland,  in  a  sodalite-syenite  with  eudialyte.  arfyedsonite,  etc.:  also 
3.  at  Ditr6,  Transylvania  (acmite?),  and  similarly  associated  elsewhere;  in  the 

acid  lavas  of  San  Miguel,  one  of  the  Azores. 

In  theU.  S.,  in  minute  crystals  in  a  dike  of  elaeollte-syenite  in  northwestern 
New  Jersey.  At  the  Hot  Springs,  Magnet  Qo\&,  Arkansas,  in  fine  prismatic 
crystals,  up  to  8  inches  or  more  in  length,  often  bent  and  twisted  and  with 
tapering  terminations.    In  Canada,  at  Montreal  and  Beloeil  (n  elseolite-syenile. 

A  green  pyroxene  occurring  as  an  alteration  product  of  a  blue  umpliibole 
allied  to  arf  vedsomte  or  riebeckite  (see  p  400.  is  referred  to  segirite  l)y  Cross; 
it  occurs  in  certain  rocks  forming  dikes  In  Arohffian  gneisses  in  Custer  Co  ,  Colo* 
rado     Am.  J.  Sc.,  39,  859,  1890. 

Bpftgger  (Kc,  p.  380)  is  inclined  to  regard  the  crocidolite  of  Stavem,  Norway, 
and  perhaps  also  that  of  S.  Africa  as  a  variety  of  segiiiie  (<ggir%n'a9be$i) ;  but 
see  crocidolite,  p.  400)  ^ 

Acmite  is  from  aKfirj,  a  point,  in  allusion  to  the  pointed  extremities 
of  the  crystals.    jEgiriU  is  from  Ms^r,  the  Icelandic  god  of  the  sea. 

Alt.— Occurs  altered  to  analcite  in  Norway  (Bgr  ).    Williams  suggests  that 

manganpectolite  at  Magnet  Cove  may  have  been  derived  from  the  sgirite. 

Schrauf.  Re£— >  Zs.  Kr.,  16,  295.  1890;  he  describes  in  detail  the  acmite  and  aegirite 

of  the  islands  in  the  Jliangesund  fiord,  Norway,  gives  the  earlier  literature  for 

the  species,  etc.    For  early  observations,  see  Mitscherlich,  £d.  Phil.  J..  9,  55.  1828;  Ph.,  Min., 

151.  1837;  Rath,  Pogg.,  Ill,  254,  1860;  Schrauf,  Atlas,  Tf.  ii,  1864. 

Note  also  that  the  «  (ill)  of  Brdgger  is  9  (Oil,  T)  of  Rath,  p  =  e  (001).  S  (Sll)  =  (211,  m), 
O  (661)  =  o  (561).  P(261)  =  s  (S61);  cf.  f.  3.  This  change  of  position,  which  better  exhibits  the 
relation  of  form  to  pyroxene,  is  probably  the  reason  why  most  authors  have  given  Bx^  a  ^  =  —  8*, 
while  BrOgeer  makes  the  same  angle  positive,  that  is  with  him  the  bisectrix  (a)  falls  in  the  front 
obtuse  ami  angle,  instead  of  in  the'acute  angle. 

327.  SPODUMENB.  L'Andrada,  Scherer's  J..  4,  80,  1800:  J.  Phvs..  61,  240,  180a 
Triphane  Hauy,  Tr.,  4,  1801.    Hiddenite  J.  L,  Smith,  Am.  J.  Sc,  21. 128,  1881. 

Monoclinic.    Axes:  &:h:d  =  1-1238  : 1  :  0-6355;  /3  =  ♦69°  40'  =  001  A  100 
J.  D.  Dana*. 

100  A  110  =  46**  30V  001  A  101  =  33**  25}',  001  A  Oil  =  30**  47^'. 


Foxma*: 

k  (280,  i-^y 

P  (ill.  1) 

«  (181. 

-8-8)* 

y  (S61,  6-1)* 

a  (100.  ^ 

u  (120,  f.2) 

q  (882.  f  )^ 

«  (861, 

-6-ft)» 

f>  (841.  44)« 

b  (010,  a)* 

n  (180.  i'^) 

r  (221.  2) 

d>  (3l2, 

4^V« 

«  (881.  S-J)* 

e  (001,  0) 

Z(150,  t-S)* 

$  (441,  4)» 

f  (211.24) 

u  (248,  i'2f 
€(241.  4-^^ 
i  (481,  B^iy 

I   (820.  q) 
m  (110,  /) 

-F(011,  l-i)< 
d  (021,  2.i) 

^(681. -8^ 
e  (241,  -  4-2 

D  (121,  4-2)« 
w  (821,  84)« 

Also  in 

etching-figures*,  Brazil,  i 

9  (101.  -  1-1), 

10  (201.  - 

-2-D. 

U"      = 

70* 

ir               ed     = 

♦50«    0* 

mg  = 

10'  18* 

«y 

= 

64*  484 

mm'"  = 

•98* 

0'               m'p  = 

50*    8' 

me  = 

2V  46' 

RP' 

= 

68*  81' 

Mti'      5= 

50' 

46'               m'q  = 

44-  21' 

mp  =s 

75'  84' 

ty 

sz 

88*  84' 

nn'      r= 

86* 

84*  40' 

ar  = 

78*  54' 

M' 

ss 

96*  28* 

FF'    = 

or 

17*  40i' 

62*  401 

M' 

sr 

107*  24* 

cW      = 

100* 

0* 

Twins:  tw.  pi.  a.  Orystals  prismatic,  often  flattened  |  n;  the  vertical  planes 
striated  and  furrowed ;  crystals  sometimes  very  lar^e.    Also  massive;  deavable. 

Cleavage:  m  perfect.  A  lamellar  structure  fa  sometimes  very  prominent,  a 
crystal  then  separating  into  thin  plates.  Fracture  uneven  to  subconchoid^ 
Brittle.  H.  =  6*5-7.  G.  =  3  13-3-20.  Luster  vitreous,  on  cleavage  surfaces 
somewhat  pearly.  Golor  greenish  white,  grayish  white,  yellowish  green,  emerald- 
green,  yelloWi  amethystine  purple.    Strealc  white.    Transparent  to  translucent. 


P7S0XSNE  QBOUP-SPODmtBSBL 


Pleochroiem  Btrotig  in  deep  green  varietieB.  Optically  +.  Ax.  pi.  ]  i.  Bz,  A 
^  =  +  26'  Dx.,  =  24°^  to  38J*  Greim.  Diapersion  p  >  v,  horizontal.  EefraotiTO 
JDdicea  and  axial  angles: 


K.  CaroliDu,  Na 
Bruit,  red, 


4  =  1-669 
/*  =  1-666 


r  =  1-677 
r  =  1-676 


Braail  fi,  = 


BraaU     aH„  =  61' 47      8H«-t  =  64*  58i'      za^u  =  60*  4*  Greim*. 

Tar.— 1  Ordinary.  Color  white  or  nearlf  white,  yellowlah,  rarely  amethystine;  commonly 
in  antteoed  prismatic  cryatMs,  often  very  tug«,  up  to  4  feet  or  more  in  length  aad  13  Inchea 

2.  HiddtniU.  Color  yullow-greeB  to  ememld-green.  the  kttei  used  ae  a  gem,  Resembling 
tbe  emerald  but  sbowing  more  variety  of  color  because  of  Its  pleochioism.  In  email  (J  iu.  to  ■£ 
lochei  long)  alendet  prlmi&tic  crystals,  surfacea  often  etched  as  the  result  of  the  action  of  some 
jMtuial  Mlveot 


8,  4,  Sketches  of  natural 


Comp.— LiAI(S!0,),  or  Li,O.Al,0..4SiO^  =  Silica  64*5,  alumina  27-4,  Uthia 
8'4  =  100.  Generally  contains  a  httle  sodium;  the  variety  hiddenite  also  ohro- 
mium,  to  which  the  color  may  be  due. 

AnaL— 1,  3,  Rg,.  Pogg.  Ann-.  86.  546,  18J!2.  8,  Thomson.  Mln..  1,  303.  1836.  4,  Pfsani, 
C.  R..  84,  1S09,  18TT.  S.  6.  Doelter,  Hin.  Milth.,  1.  038,  S26. 187a  7.  Jannasch,  Jb.  Min..  1. 
196, 1888  8,  ».  Jnllen,  Ann.  N.  Y.  Ac.  Sc.,  1,  822.  1879,  10,  Penflcid,  Am.  J.  Sc,  20.  399, 
188a    11.  J.  L.  Smith,  ib.,  31,  138,  1881.    13,  Qwth.  ib..  33,  68, 1882. 

O.  BiO,    A1.0.  FeO  CaO  MgO  Li.O  E.O  Na.O  tgo. 

6603  39-14  (r.  OBO  0-15  5-47  014  0-48  -  =  100-88 
65M  8904  143  097  007  4-49  007  007  —  =10108 
63-8:  28-51  0-63  073  —  SW  —  —  -86  =  fl«-84 
68-80  37-63  117»  0-46  —  fl75  —  089  —  =10100 
63-79  3708  039  0-78  021  7  M  013  1-10  -  =101-41 
83-84  3766  115  089  —  700  —  098  —  =  inOBI 
64-83  37-79  0  67  017  —  Ti^i  —  0-65  118  =  111  07 
6337    3373    I  IT*  Oil    8'03    6-89  1-45    0-99  088  MnOOM 

[=  100  63 
61-86    23'43    3  78"  0  79    1-55    6-99  1-88    0  50  0-46  MnOl  04 

[=  100-6# 


1.  UtO 

8188 

3.  Tyrol 

8-187 

8.  Rillinev 

4.  Brazil 

8-16 

6.  Huntington 

8.  Brazil  ' 

7.       ■' 

8-174 

8.  Goshen 

819 

9.  Chesterfield 

8-196 

10.  BiaochTille  3-193    I  6436    2730    080" 

11.  A)ez.Co...ffi(iifa»t(«  3170       84'35    3810    OSJS" 
la     ■'       ■■         ■'         8-166       6395    2658    111 


7-63  tr.  0-89  0^  =  90  00 
7-M  —  O-.W  016  =  100  40 
6-83  0-07  1-54  — Cr,O.0t8 
[=  lOOifS 
*  Fe,0,. 


•Incl.  MnO0'I3 

Tlie  formuln.  as  given  above,  was  flrst  correctly  eotabllshed  by  Doelter. 

Pyr.,  etc— B.B.  becomes  while  and  opaque,  swells  ualmparts  a  purple-red  color  (litnia)  tJ 
tiie  flame,  and  fuses  at  S'S  to  a  clenr  or  white  glass.  The  powdered  mineral,  fused  wfth  a 
mixture  of  potassium  blsiilphale  and  Quorite  on  plaUnum  wire,  givee  a  more  Intecsa' Itlhia 
reaction     Kot  acted  upon  by  acids. 


868  BILICATE8. 

Obs. — Occurs  on  the  island  of  UtO  in  SOdermanland,  Sweden,  with  magnetite,  quartz, 
tourmaline,  and  feldspar;  also  near  Sterzinff  and  Lisens  in  Tyrol ;  of  a  pale  green  or  yellow- 
ish color,  embedded  in  granite,  at  Killiney  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland;  in 
small  transparent  crystals  of  a  pale  yellow  in  Brazil,  province  of  Minas  Geraes. 

In  the  U.  8.,  in  granite  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tourmaline 
and  beryl;  also  at  Chesterfield,  Chester,  Huntington  (formerly  Norwich),  and  Sterling.  Mass.. 
at  Windham,  Maine,  with  garnet  and  staurolite;  at  Peru,  with  beryl,  triphylite,  peialite;  at 
Winchester,  N.  H.;  at  Brookfi61d,  Ct..  a  few  rods  north  of  Tomlinson's  tavern,  in  small 
grayish  or  greenish  white  individuals  looking  like  feldspar;  at  Branchville,  Ct.,  in  a  vein  of 
pegmatyte,  with  lithiophilite.  uraninite,  several  mauganesian  phosphates,  etc.;  the  ciTstals  are 
often  of  immense  size  embedded  in  quartz;  near  Stony  Point,  Alexander  Co.,  N.  C,  the  variety 
hiddtnite  in  cavities  in  a  gneissoid  rock  with  beryl  (emerald),  monazite,  rutile,  allanite.  quartz, 
mica,  etc.;  near  Ballground,  Cherokee  Co.,  Ghi.;  in  South  Dakota  at  the  Etta  tin  mine  in  Pen- 
nington Co.,  in  immense  crystals.  At  Huntington.  Mass.,  it  is  associated  with  triphylite, 
mica,  beryl,  and  albite;  one  crystal  from  this  locality  was  15^  inches  long,  and  10  inches  in  eirt. 

The  name  spodumene  is  from  (ntoSio^^  ash-colored.  Named  triphaue  by  HaQy  from 
Tpi0ari}i,  appearing  threefold,  in  allusion  to  his  idea  that  the  cr}'8ta1s  are  divided  by  three 
planes  with  nearly  equal  ease.    Hiddenite  is  named  for  W.  £.  Hidden  of  New  York. 

Alt. — The  spodumene  at  Goshen  and  Chesterfield  is  extensively  altered;  pseudomorphs 
occur  of  cymatolite  (see  below),  killinite,  muscovite,  albite,  quartz,  and  of  "  vein  gi-anite;*' 
cf.  Jiilien,  Ann.  N.  Y.  Acad..  1,  818,  1879.  Similar  alteration-products  at  Branchville  are 
described  by  Brush  and  Dana,  Am.  J.  Sc,  20,  257.  1880;  the  following  is  a  summary  of  their 
results: 

fi  Spodumene.  The  first  product  of  the  alteration  (Branchville),  resulting  from  the  exchange 
of  Na  for  one-half  the  Li,  is  **  ft  spodumene.*'  It  is  compact,  apparently  homogeneous,  with 
an  indistinct  fibrous  to  columnar  structure.  H.  =  6*5-6.  G.  =  2*644-2*649.  Color  white, 
milky,  or  greenish  white.  Translucent.  Fusibility  =  2*25.  Three  analyses  on  material  from 
different  crystals  gave  nearly  identical  results.  It  is  decomposed  by  HCl  into  two  portions, 
one  soluble  and  the  other  insoluble.  Analyses  by  Pentield:  1,  of  the  original  material;  2,  the 
soluble  portion  8210  p.  c,  calculated  to  100;  8,  insoluble  portion,  67*56  p.  c: 


SiO, 

Al.O. 

Li,0 

Nai,0 

K,0 

ign. 

1. 

fi  spodumene 

f  61-51 

26*56 

8*50 

8-14 

015 

0  29  =  10015 

2. 

Soluble 

4818 

40*50 

10*90 

— 

0-47 

—    =  100 

8. 

Insoluble 

6818 

2007 

— 

11-75 

—— 

—    =  100 

The  insoluble  portion  is  albite,  the  soluble  is  eucryptite.  Examined  under  the  microscope 
in  sections  (1)  parallel  to  fibers,  the  iiregular  interlacing  fibers  of  eucryptite  are  seen  embedded 
in  albite:  (2)  trnnsvet*8e  to  fibers,  the  eucryptite  is  in  bands  with  hexagonal  outline,  surrounded 
by  albite,  like  quartz  in  a  *  gmphic  granite."    See  further  Eucryptite,  p  426. 

Cymatolite,  A  second  stage  in  the  alteration  is  the  formation  of  cymatolite  (C.  U.  Shepard, 
Dana,  Min.,  p.  455.  1868).    It  has  a  fibrous  to  wHvy  structure,  silky  luster,  white  or  slightly 

Sinkish  color;   H.  =  1*5-2:   G.  =  2*69-2*70.      The  cymatolite  from  Goshen  whs  earlier  QSng. 
[ng.  J.,  22,  217)  called  aglaite  by  Jullen.    Analyses.— 1,  2,  8,  Julien,  1.  c.    4,  Penfield,  1.  c. 

SiO,    AUG,  Fe.O.MnO   MgO  CaO    Li^O  Na^O  K.O     H,0 

1.  Goshen  58-51  21*80  0-85  029  1*44  0*84  019  6*88  6  68  2*40*  =  99  88 

2.  Aglaite  58*11  24*88  1-66  018  0*75  0*48  0-09  2*57  8*88  8  01^=  99*61 
8.  Chesterfield  |  58  58  22  28  177  0 15  046  0*98  010  908  4*48  208«  =  99-90 
4.  Branchville  \  6056  26*88      —  007  —  —  0*17  812  884  165    =  100-28 

*  With  nitrogenous  organic  matter  044  ^  Do.  0*48.  <  Do.  undet. 

This  corresponds  to:  (Na,K,H)AlSi,0.  or  (K,H)A18i04  +  NaAlSijOi.  The  microscopic 
examination  shows  that  cymatolite  is  not,  as  previously  assumed,  a  simple  mineral,  but, 
correspond! nj?  to  the  formula,  a  very  uniform  mechanical  mixture  of  museovite  and  albiie. 
In  some  sections  the  transitions  from  fi  spodumene  to  cymatolite,  i.e.  from  eucryptite  to 
muscovite.  are  clearly  seen.  In  other  cases  the  muscovite  and  albite  have  each  segregated 
together,  so  that  they  are  distinct.  For  example,  in  figure  2,  «  =  unaltered  spodumene,  fi  = 
/tf  spodumene,  c  =  cymatolite,  g  =  mica,  a  =  albite.  Furthermore  the  successive  stages  of  alterm- 
tion  may  be  seen  in  the  same  crystal,  thus  as  shown  in  fig.  1,  la,  16,  1c,  three  sectioDS  al 
intervals  of  3  to  6  inches  in  a  large  crystal  15  inches  in  length;  «,  fi,  e  having  the  same  me&Diiig 
as  in  fig.  2. 

As  further  steps  in  the  alteration  there  result:  albite,  often  fibrous,  like  /S spodumene; 
also  muscovite,  and  granular  micro(!line. 

Killinite.  Structure,  if  anv,  that  of  the  original  spodumene.  Compact,  crypt o-crysialliDft. 
H.  =:  85;  G.  =  2*628  2*652.  Luster  dull  and  greasy  to  vitreous.  Color  bluish  gi*een,  greenish 
g»tiy  to  olive-green,  oil-green,  and  greenish  black.  Analyses. — 1,  Julien.  2,  Penfield.  priaina\ic 
variety,  1.  c.    8,  Dewey ^  compact,  ibid. 


1.  Cbesierfield 

2.  BraoctavUle 
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SiO,    A1,0,  Fe,0,  FeO  MnO  CaO   K,0  Na.O  LI.O  H,0 

40 HO  ii-yi    —    asa  004  ail  t-a  ots  oas  itte  MgO  o-48,  CoO 

[U-IM,  orgHuic  114  =  lOO'lS 
48-98    84-73    054    088    0'64      —     984    086      —     S  04  =  10019 
53-47    32Btt    0-79    042    0-73    017    7-08    044    0  04    407  =  10018 

The  origlDal  killinlte  (Thomiwii,  Miq.,  1,  330,  1636)  was  from  EilliDey  Buy,  Ireland,  where 
it  ta  also  an  nlteration-product  of  spodumeue,  see  further  5ih  £d.,  p.  480. 

The  folluwiug  gcbeme  expluius  the  ahove  chaoges  of  ibe  apoduuieue,  supposiog  an  exchange 

Ofthealkalimi'lal: 

Spodumene  2[LlAmi.O.]  =  [LiAlSiO^  +  NaAlSi.O,]  p  spodumene 
Eucryplile  Alliite 

=  [(K,U)AlSiO.  +  NaAI8i.U,]  cvmutolite 
MuscovlK  Alliiit 

—  ,v  iniiflin  _i_  1  NaA19iiO, albite 

-  'iS^rt?-  +  i»tKAJ»1.0.„lcroclto 
(or  killinlie) 


(ijii 


EzperlmeDts  showing  the  effect  upon  apodumene  of  BohitloDs  of  potassium  and  sodium 
carbonntes,  scr  LeniU-rg,  Zs.  G.  GeK,  39,  584,  1B87. 

Re£— '  Hin  p.  698,  1850,  169,  IN52:  Kath  obtained  for  Alt^xnnder  Co.,  No.  Carolina, 
spodtiineoe.  a:b:h  =  \  1388  :  1  ;  0-62349;  fi  =  69°  33)';  the  cryslals  were  meiisuri'il  with 
the  lielp  of  ntiKched  glass'  piaiea,  Ber.  nfrd.  UeK.,  May  8,  1886.  The  surface  of  ilie  crystals  of 
hirldeolte  nre  ofttn  extensively  et<'hed,  and  some  of  the  planes  noted,  cf.  '  iind  '  below,  may 
hisimplvcorroBion  forme.  =  J.  D.  U  ,  1.  c.  'E.  S.  D.,  Alex.  Co.,  Am.  .1  Se.,  22,  179,  1881. 
•  lEath.  i:  c.  •  Ain  J.  Sc,  32,  :>lt4,  18^6.  '  Greitn,  Jb.  Miu.,  1,  338,  1889.  '  Min.  Roches, 
366,  1888. 


>r  Jade  pt.     Jadelle 


c.  a.  ee,  sei,  ises.  cbioro- 


Monoclinic  (or  tricliiiic)',  with  cleavage  and  optical  cliaracters  like  pyroxene. 
Only  known  miissive,  Titli  crystalline  structure,  sometimeB  granular,  also  obscurely 
columnar,  fibrous  foliated  to  closely  compact. 

CleHTi^u:  prismutic,  at  angles  of  about  93°  and  87°;  also  orthodi^onal, 
difficult.  Fracture  splintery.  Extremely  tough.  H.  =  6-5-7.  0.  =  3-33-3-35. 
Luster  subvitreotia,  pearly  on  surfaces  of  cleavage.  Color  appl&«reen  to  nearly 
emerald -green,  blniali  green,  leek-gieeii,  greeniBn  white,  and  nearly  white;  aome- 
timee  white  with  spots  of  bright  green.  Optically  biaxial,  negative,  Bx,  /\i  =  30° 
to  40°,  2H„  =  82*  48'  Knr.     Streak  uiicolored.     Translucent  to  sub  translucent, 

Comp. — Essentially  a  motasilicate  o{  sodium  and  ulumiDium  corresponding  to 
simdumeQe,  NaAl{SiO,),  or  Na,0,Al,0,.4SiO,  =  Silica  59*4,  alumin;i25-3,soda  15'4 
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CMorotMlanUe  is  a  dark  green  to  nearly  black  kind  of  iadeite,  containing  iron  sesquiozide 
and  not  conforming  exactly  to  the  above  formula.  learned  from  x^^P*^^»  g^^n,  and  /ieAa>, 
biack. 

AnaL— 1,  Damour,  C.  R.,  56,  861,  1868.  2,  Id.,  ibid.,  61,  860,  1865.  8-7,  Bull.  Soc. 
Min.,  4,  157,  18«1.  8,  Felleuberg,  Mitth.  Ges.  Bern,  112,  1865.  9,  10.  Id.,  Vli.  Schweiz. 
Ges.,  Sololhuru.  63,  88,  186».  11.  Eckstein,  quoted  by  Fischer,  p.  875.  12,  Frenzel,  Jb, 
Min.,  2,  6  ref.,  1885.  13.  Dmr.,  1.  c,  1881.  14-17,  F.  W.  Clarke.  Proc.  U.  S.  Nat.  Mus.,  11, 
115,  1888.  18,  Dmr..  1.  c,  1881.  19,  20.  Id..  1.  c.  1865.  21.  Id.,  1.  c,  1881.  22,  23,  G.  W. 
Hawes.  unpubl.  coutr.,  1875.  24.  25,  Id.,  1.  c,  1865.  26,  Id.,  1.  c,  1881.  27,  Felleuberg. 
quoted  by  Fischer.  1.  c.  p.  881.  28.  Cohen,  Jb.  Min.,  1,  71,  1884.  29-30,  Frenzel,  ib.,  2,  6  ret.. 
1885.    31-3b,  36-40.  Dmr..  1.  c,  1881.    84,  35,  Schoetensack,  Inaug.  Diss.,  6,  7,  Berliu,  1885. 

Worked  Jadeite. 

G.  SiO,    Al.O,  FcOa  FeO   MnO  CaO  MgO  Na,0 

1.  Cbina  3'340       59 17    22o8      —      156      —     268    1  15    1293    =    10007 

2.  **  3  330       59  66    22-8tt    014*  0  42      —      227    241     1287     =    100  63 

3.  Asia,  white  8-33  .       59-27    2533    071      —       —     062    048    13  82     =    10023 

4.  ••     green  gray         8-27         59 12    2221     272      —       —     1'03    099    13-66    =      99-73 
b.  Qhmv,,  green  apoU       3-34         58  28    2311     064      —       —     1*62    091     13-94    =      9850 

6.  ••       green  8  27         5714      8  97    5*49    0  42*    —    1457    8  62      5-35     =    100-56 

7.  '•  8-;^2         55  34      8  40    S'OO    066      —    14*80    841      6  38     =      99'59 

8.  Swiss  Lake-hab  3-32      { 68  89    2240      —     1*66    0  78'»  312    128    1286    K,0   049 

[H,0  0-20  =  101-63 

9.  China  8  346       60  22    2285      —     1'59    065    1-53    1'15    12  60    H,0   Oil 

[=  100-70 

10.  MOhrigen.Steinberg  3-298       5828    21-86      —     2-42    022    253    1*99    1297    =    100  27 

11.  Thibet  3  25         5828    2800      —     494     tr.      806    104      9  23    =      9955 

12.  L.  Neuenburg  331         5784    2-2U8      —     819    0-20    251    067    1409    H,0   0  38 

r=  100*96 

13.  Mexico,  oUte-green     SSO         5864    24  94    1-48      —       —     1-34    089    18*00    =    100  29 

14.  "         light gr.9pots-S'i)07       5888    25  93    0  12*  024      —     040    0  86    1164    K,0   063 

[H,0l-81  =100  01 

15.  "        palegrn,       8  190       58  18    23-53      —     167      —     235    172    1181    K,0   077 

[HaO  0*53  =  100-56 

16.  Cardinal. /wife ^ree/i    3  32         6918    2296  187  —     1-52    0  67    12*71    H,0    0*90 

[=99-81 

17.  Culebra.  ^uen  3*27         58-33    21-63    1-71    0  73      —     4'92    809      813    K,0   0-23 

rxi  Q  0*98  =r  99*69 

18.  Mexico,  emerald-grn.  3-26         58*20    19-54    197    0*84»  007    5-60    8*89    10*91    K,0    027 

[=  100**29 

19.  Morbihau  3*844  58-62  2177  —  1*86  028  3-85  2*23  11-64  =  100  25 
20  SguatI,  grass-green  3-352  58-92  18  98  —  0*98  —  6*04  4*33  1105  =  100-30 
21.  France,  ^reei*  816         67-99    2061    2*84      —       —     4*89    8*83      9-43    K,0    1-50 


1=  100  58 
K,0  0  21 


22.  Mexico  1 60*99    22*20      —     0*65      —     1*28    096    1304 

[H,0  0*74  =  10007 

23.  Chiua  f  58*68    21 56      —     0  94      —     8^7    2*49    1309    EtO  049 


»  CraOi.  *  ZnO. 


[=  100  ea 


Chloromelanite, 

G.         SiOa    AUG.  Fe,0«  FeO  MnO  CaO  MgO  NaaO  K,0 

24.  Dordogue  8*418      56-40    14*76    8*27    606    0  06    5*49    1*82    11*20    <r.  =  99*66 

25.  MorbiLan  3*410      6612    14*96    3  34    6*54    0  47    6 17    2*79    10*99    <?*.    TiO,    0  19 

[=  100*57 

26.  Mexico.  6M; -^n.  3*86        57-90    14*64    8-89      —     0*76    5*16    2*21    10*77    ^r.  =  100-33 

27.  Swiss  Lake-hab.  3  40        65-88    13  64      —    10-59    0*99    4*28    3-19    11-43    —  =;  100 

Untoorked Jadeite  (Rohjadeit);  also  (86-40)  rocks  approaching  jadeite  in  composition. 


nonjaaeii;;  aiso  (9d-4U)  rocKs  approacuing  jaaeite  m  composu 

G.        SiO,    A1,0,  Fe,0,  FeO     CaO   MgO  Na,0    K,0   H,< 
5917    22  58      —      156      2  68    1*15    12  93      —       — 


28.  Thibet  5917  22  58      —  156  2  68  1*15  12  93  —  —=100  07 

;S9.  L.  NeuenbOlg  8-42  5242  26  CK)      —  2  02  905  3'54{  7*44  —  0  20=100*69 

80.  ••  8*86  60*30  25*68      —  2*79  1100  4*45  6*30  —  0*40=  100*92 

81.  Bunna  2*97  68*24  24  47  101  —  U*69  045  14*70  155  —=10111 

82.  *  806  61-51  22*53  —  —  ir.  4*25  1100  1*29  —  =14K)58 
88.  "  807  53  95  21*96  076  —  2*42  717  9  37  3*70  —  =  99  8;^ 
34.  Bnmia  8*188  59*70  2277  —  0*61  2  52  1*87  13  19  —  0-54=101  t>n 
85.  Thibet  (!)  8*227  59  68  22  82      —  0*60  1*41  0*52  14  64  —  0  24=:   99  09 
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O        SiO,  AUO.Fe,0.   FeO    CaO  MgO  NmO    E,0  H,0 

86.  M.  Viso,  Piedmont  8-35  58-61  2198  110  —       5*05  1*70  11'84  1r.  —=10018 

37.  Oucby.  L.  Geneva  817  66-46  17  03  762  —       4*76  2*82  11-46  tr.  —  =  99-68 

38.  St.  Marcel  8*22  6582  1096  6*68  —  1842  9*05  6  74  1r,  —  slOl'66 
ZM,  Val  d'AosU  8*82  66*74  1002  469  0'08»  1400  9*10  6*40  tr,  —  =  9998 
40  Nantes                     8-81  54-68  1425  8  29  —     12*40  7*60  6*21  tr.  —  =  9818 

»  CriOi. 

Pyr.,  •tc.— B.B.  fuses  readily  to  a  transparent  blebby  glass.  Not  attacked  by  acids  after 
fusion,  and  thus  differing  from  saussurite. 

See  Lemberg  on  the  results  of  treatment  of  jadeite  with  alkaline  carbonates;  it  is  shown 
that,  after  fusion,  jadeite  behaves  like  fused  analcite.    Zs.  6.  Qes.,  39,  686  et  seq.,  1887. 

Obs.— Occurs  chiefly  in  Eastern  Asia,  thus  in  the  Mogoung  distr.  in  Upper  Burma,  in  a 
valley  25  miles  southwest  of  Meinkhoom;  this  Jadeite  is  found  in  rolled  masses  in  a  reddish 
cluy,  and  specimens  gave  a  specific  gravity  of  8*84,  8*88,  8*24 ;  easily  fusible  (Mallet").  Also  in 
Yungchang.  province  of  Yunnan,  southern  China  (Pumpelly') ;  in  Thibet.  Much  uncertainty 
prevails,  however,  as  to  the  exact  localities,  since  jadeite  and  nephrite  have  usually  been  con- 
founded together.  May  occur  also  on  the  American  continent,  in  Mexico  and  South  America; 
perhaps  also  in  Europe. 

Analyses  29,  80  are  of  rolled  masses  of  jadeite  from  the  shores  of  L.  Neuenburg  in 
Switzerland,  which  majr  have  come  from  a  local  source.  Anal.  86-40  are  of  various  soda-bearing 
.'ocks,  approaching  jadeite  more  or  less  closely  in  composition,  and  also  believed  to  have  been  ox 
Guropesm  origin. 

Jadeite  has  long  been  highly  prized  in  the  East,  especially  in  China,  where  it  is  worked  into 
ornaments  and  utensils  of  great  variety  and  beauty.  It  is  also  found  with  the  relics  of  early 
man,  thus  in  the  remains  of  the  lake-dwellers  of  Switzerland,  at  various  points  in  France,  in 
Mexico.  Oreece,  Egypt,  and  Asia  Minor.  Mr.  Pumpelly  remarks  that  the  fBitsui(=  kingfisher 
plumes)  is  perhaps  the  most  prized  of  all  Bioues  among  the  Chinese.  He  also  observes  that  the 
ehaiMhuiU  of  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same 
mineral;  but  W.  P.  Blake  refers  this  name  to  the  turquois  from  the  vicinity  of  Santa  Fe.  See 
tuiquoia.  The  question  of  the  origin  and  distribution  of  jadeite  is  of  great  interest  and  has 
been  mach  discussed.  Cf.  Fischer,  "Nephrit  und  Jadeit  nach  ihren  mineral ogischen  Eigen- 
9chaften,80wie  nach  ihrer  urgeschichilicheu  und  ethnographischen  Bedeutung,"  Stuttgart,  1876, 
1880.  Also  Arznini,  Zs.  Ethnol.,  16,  168.  1888;  Meyer,  Mitth.  AnthropoL  Ges.,  Wien.  16,  1886; 
et  €U.,  see  further  jade,  below. 

ReL — 1  On  the  microscopic  structure  of  jadeite,  cf.  Dz.,  1.  c,  1881;  Cohen,  1.  c;  Erenner, 
Jb.  Min.,  2,  178.  1888;  Arzruni,  Jb.  Min.,  2,  6  ref.,  1886;  Merrill.  Proc.  U.  S.  Mus.,  11,  128» 
1888.    <  Min.  India,  94. 1887. 

'  Pumpelly,  Geol.  China,  1866  (Smithson.  Contrib.,  16, 118). 

Jade.  A  general  term  used  to  include  various  mineral  substances  of  tough  compact  texture 
and  nearly  white  to  dark  green  color  used  by  early  man  for  utensils  and  ornaments,  and  still 
highly  valued  in  the  East,  especially  in  China,  where  it  is  called  J)r  or  IVaAiA  (yu-stone).  It  in- 
cludes properlv  two  species  only:  nephrite,  a  variety  of  amphibole  (p.  869),  either  tremolite  or 
actinohte,  with  G  .=  2*96-8*0,  and  jacMte,  which  is  classed  with  the  pyroxene  group  and  in  com- 
position is  a  soda-spodumene,  with  G.  s  8'&-8'86;  easilv  fusible. 

The  jade  of  China  belongs  to  both  species,  so  also  that  of  the  Swiss  lake-habitations  and  of 
Mexico.  Of  the  two,  however,  the  former,  nephrite,  is  the  more  common  and  makes  the  jade 
(ax-stone  or  Punamu  stone)  of  the  Maoris  of  New  Zealand;  also  found  in  Alaska. 

The  name  jade  is  also  sometimes  loosely  used  to  embrace  other  minerals  of  more  or  less  sim- 
ilar characters,  and  which  have  been  or  might  be  similarly  used^thus  slllimanite,  pectolite,  ser- 
pentine; also  vesavianite,  garnet.  Cf.  remarks  under  these  species.  Bowenite  is  a  jade-like 
variety  of  serpentine.    The  "jade  tenace"  of  de  Saussure  is  now  called  saussurite. 

329.  WOLLA8TONITB.  Tafelspath  StUtg,  Neue  Einr.  Nat.  samml.  Wien,  144.  1798. 
Tabular  Spar.  Schaalstein  TTem.,  1808.  Ludwig's  Min.  Wern..  2,  212  1804.  Mohs,  Null  Kab., 
2,  1, 1804.    WoUastonite  ff.,  Tr..  1822.    Yilnite  (fr.  Vilna)  Horodeki,  Dx..  Miti.,  1,  664.  1862. 

Monoclinia    Axes  d  :  i  :  <J  =  1-05312  : 1  :  0-96rr,l;  6  =  84°  30'  =  001  A  100 
Bath*. 

100  A  110  =  ♦46**  21%  001  A  101  =  45°  5',  001  A  Oil  =  43°  55  J'. 

Foma'i  •   (820,^  •  (120.  t-S)  ifc  (l08,  {-I)  M705,  J  i)  /(ill,  1) 

^  (100.  <-!)  A  (540.  HF)  ^  /ia2        «\  ^  (^^>  *-*)  «  (2^1 '  2-«)  n  (822.  M) 

#  (001.  0)  m  (110.  /)  )'       J  '  fi  (805. 1  i)  r  fSOl.  8-i)  p  (122,  - 14) 

d  (830.  r-l)  q  (840,  ^-J)  '^  v      ,  -  x-  ;  ^  ^j^^   ^  ^^  ^  ^^^^^  ^  , ^  ^  ^.^  ^^^ 
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Figs.  1,  2.  Diana.  N.  Y.,  Pfd.    8,  Vesuvius,  Rath.    4,  Santorin,  Hbg. 

Twins :  tw.  pi.  a.    Crystals  commonly  tabular  I  a  or  r ;  also  short  prismatic. 

Usually  cleavable  massive  to  fibrous,  fibers  parallel  or 
reticulated ;  also  compact. 

Cleavage:  a  perfect;  alsoc;  ^  (101)  less  so.  Frac- 
ture uneven.  Brittle.  H.  =  4-5-5.  G.  =  2-8-2-9. 
Luster  vitreous,  on  cleavage  surfaces  pearly.  Color 
white,  iucliniuff  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Subtransparent  to  translucent.  Op- 
tically — .  Bxa  A  <J  =  +  37°  40'.  Dispersion  />  >  i? 
weak;  inclined  strong.    Ax.  pi.  \  b. 

2Er  =  70°  40'    2Egr  =  69°    2E^  =  68°  24'  Dx. 

Comp.— Calcium  metasilicate,  CaSiO,  or  CaO.SiO,  =  Silica  51-7,  lime  48-3  =  100. 

Anal.—!.  Rath,  Pogg.,  144.  890,  1871.    2,  Lemberg,  Zs.  G.  Ges.,  24,261, 1872.    3.  Clemeo. 
cin  (Piquet),  Ann.  Mines.  1,  415,  1872.    4,  Fouqug.  C.  K.,  80,  631,  1875 ;  otber  analyses  of  leas 

Sure  material  show  from  7*2  to  9*5  of  AltOa.    6.  Loczka,  Zs.  Kr.,  10.  89, 1884.    6.  Funaro,  Zs. 
:r..  9.  882,  1884.    7,  Nikolayev,  Min.  Kussl..  9,  29,  1884.    8,  £.  S.  Sperry,  priv.  coutr.     See 
5th  Ed.,  p.  210;  also,  Finland,  G.  FOr.  FOrh.,  12,  24,  1890. 


Vesuvius.  Rath. 


1.  Mt.  Somma 

2.  Orawitza 
8.  Merida 

4.  Santorin 

5.  Rezbanya 

6.  S.  Vito,  Sardinia 

7.  Kirghese  Steppes 

8.  Bonaparte  L.,  K.  T. 


G. 

810, 

CaO 

MgO 

2-858 

61*81 

45*66 

0*73 

58  58 

44*08 

— 

2*80 

48-86 

46*41 

1*30 

2*910 

46-2 

41*8 

1-5 

2-919 

51*61 

46*29 

1-08 

49*78 

45-12 

1-20 

2-889 

47-66 

45-61 

tr. 

2*915 

50-66 

47*98 

0-05 

H,0 

0-75  Al.O.  1-87  =  99*83 
1*61  (Al,Fe),0,  0-46  =  99*68 
1  11  AUG,  1*66,  COa  100. 80,  0*56  =  10080 
—  Al.O,  71.  Fe«0,  2-9  =  99  5    [=  100-74 
0-54  Al.O,  tr.,  FeO  0-61.  MnO  0*47.  alk.  0*24 
0*60  FeO  2*20  =  98*90  [=  99*48 

1-24  (Fe.Al).0,  0  68,  MnO  0*14,  insol.  410 
0*72  (Fe.Mn)0  0  07. 1)a,0  0  46  rr  99  94 


Pyr.,  eto.— In  the  matrass  no  change.  B.B.  fuses  easily  on  the  edges;  with  some  soda,  a 
blebby  glass;  with  more,  swells  up  and  is  infusible.  With  hydrochloric  acid  decomposed  with 
separation  of  silica:  most  varieties  effervesce  slightly  from  the  presence  of  calcite. 

Oba. — Wollastonite  is  found  especially  in  granular  limestone,  and  in  regions  of  granite  :  as  a 
contact  formation  or  in  ejected  masses  in  connection  with  basalt  and  lavas.  It  is  often  associated 
with  a  lime  garnet,  pyroxene,  etc. 

Occurs  in  the  copper  mines  of  Cziklowa  in  the  Banat;  at  Orawitza;  at  Dognaczka  and  Nagy&g; 
accompanying  garnet,  liuorite,  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Kongs- 
berg  in  Norway;  occurs  at  Perhoniemi  and  SkrftbbOle,  Finland;  at  G^kum  in  Sweden;  at  Yilna 
in  Lithuania  (vilnite):  at  Harzbur?  in  the  Harz;  at  Auerbach,  in  granular  limestone;  in  the 
phonolyte  of  the  Kaiserstuhl:  at  Vesuvius,  rarely  in  fine  crystals:  of  a  greenish  white  color  in 
lava  at  Capo  di  Bove.  near  Rome:  S.  Vito.  Sarrabus.  Sardinia;  on  Elba;  Merida,  Portugal;  in 
recent  lava  on  Santorin;  in  Ireland,  at  Dunmnre  Head,  Mourne  Mis. 

In  the  United  States,  in  y.  JbrA;.  at  Wi]lslx)rough .  forming  the  sides  of  a  large  vein  of 
garnet,  traversing  gneiss;  at  Lewis,  10  m.  south  of  KeoKeville,  with  colophonite,  abundant;  ^  m. 
K.  of  Lewis  Corners,  with  garnet  and  quartz;  at  Roger's  Rock,  near  the  line  between  Essex  and 
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Warren  Cos.,  with  ganiet  and  feldspar;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bridge* 
in  abundance,  in  large  white  crystals;  at  Booneville,  Oneida  Co..  in  boulders,  with  garnet  and 

?yroxene;  Bonaparte  Liike,  Lewis  Co.,  iu  massive  forms,  fibrous  to  compact.  In  Penn,,  Bucks 
'o.,  8  m.  W.  of  Attleboro',  associated  with  scapolite,  pyroxene,  and  titanite.  In  Midi,,  of  a 
red  color  at  the  Cliff  Mine,  Keweenaw  Point,  Lake  Superior,  and  on  Isle  Royale,  a  very  tough 
variety,  but  now  exhausted.  In  Canada,  at  Grenville,  with  titanite  and  green  coccolite;  at  bt. 
Jerdme  and  Morin,  Quebec,  with  apatite,  in  large  tabular  masses  of  a  fibrous  structure. 

Named  after  the  English  chemist,  W.  H.  Wollaston  (176&-1828);  also  called  tabular  spar 
from  its  lamellar  forms  and  structure. 

The  noda-iabular  tpa/r  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

Azttf. — iieported  as  observed  occasionally  in  furnace  sla^,  also  repeatedly  stated  to  have 
been  formed  artificially,  but  the  correctnessof  the  observations  is  doubtful,  since  in  most  cases  the 
calcium  silicate  (CaSiOs)  observed  does  not  agree  with  wollaston itecrystallogruphically,  but  with 
the  hexagonal  compound  noted  below.  For  a  review  of  the  subject  see  Bourgeois,  Reprod. 
Mm..  113,  1884;  Vogt.  Arch.  Math.  Nat.  Christiania,  30.  66, 1889. 

ReC— >Mt.  Somuia,  Pogg.,  138,  484.  1869.  If  (as  in  5th.  £d.,  p.  210)  a  be  made  001,  then 
since  ea  =  69"*  56',  the  resemblance  to  pyroxene  comes  out  more  clearlv;  but  as  urged  by  Rath 
the  differences  in  cleavage,  etc.,  are  too  great  to  recommend  this.  With  Mir.  and  Dx.,  a.  c,  m.  e 
of  Rath-Dana  correspond  to  001(e),  201  (u).  011(0),  221  (^);  cf.  Hbg ,  Miu.  Not.,  9,  28,  1870. 
*  See  Mir.,  Min.,  288.  1852;  Dx..  Min..  1,  49,  1862;  also  Kath.  Hbg.,  1.  c. 

EoEi^FOBSiTE  Kalksilikat  fr.  ifidelfors,  Kalktrisilikat.  Hinnger,  Ak.  H.  Stockh.,  191,  1838. 
1889.  Edelforsit  Kbl.,  Grundz.,  202,  1888.  JSdelforsit  J^cfmann.  Forchhammer  has  shown 
(Danske  Ak.  FOrh..  Ap.  1864)  that  Hisiuger's  mineral  is  an  impure  woDastonite.  containing  some 
quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet.  It  occurs  compact,  part  feathery 
fibrous,  and  part  without  any  distinct  crystalline  structure.  Color  white,  grayish  white,  or  with 
a  tinge  of  yellow.    From  ^delfors  in  Sm&land.  Sweden. 

The  edelforsite  of  QJellebftk  (called  QillebftcVit  by  N.  NordenskiOld,  Atom.  Ch.  Min.  Syst., 
96,  1848)  iu  Norway  has  also  been  shown  by  For  jfihammer  to  be  essentially  wollastonite.  It  has 
the  aspect  of  tremolite.  Forchhammer  hiu  .ound  "okenite"  of  N.  Greenland  (Asbestartig 
Okeuit  Dr.  Hink)  to  be  woUastouite. 

Hbxaooxal  Calcium  Metasiucatb.  An  artificial  compound  having  the  composition 
CaSlOs,  like  wollastonite,  but  hexagonal  in  form  and  sometimes  fu  tabular  crystals,  optically  +, 
has  been  repeatedly  obtained.  CiT  Doelter,  Jb.  Min.,  1,  119,  1886;  Vogt,  Arch.  Math.  Nat., 
Krist.,  30,  57.  1889;  Hussak,  Vh.  Ver.  RhelnL,  Corr.,  95, 1887. 


330.  PBOTOUTB.  Pektolith  v,  KobeU,  Kastner's  Arch.,  13,  885, 1828,  14.  841.  Photo- 
lith  BreUh.,  Char.,  181.  1882.  Wollastonite,  Stellite.  Tlumson,  Miu..  1,  180.  813.  Ratholite 
mme  eoUeeiors.  Osmelith  Breith.,  Pogg.,  9,  188.  1827.  Walkerite  HeddU,  Min.  Mag.,  4, 121, 
1880. 

Mangan  pektolith  J,  Francis  Williams,  Zs.  Kr.,  18,  886,  1890. 

Monoclinic.    Axes:  d  :  i  :  <J  =  1-1140  : 1 :  0-9864;  /3  =  ♦84^  40'  =  001  A  100 
IL  S  D ' 

ioo*  A  110  =  47°  57|',  001  A  101  =  39°  10',  001  A  Oil  =  44°  29'. 

Ponn«»:  a  UOO,  i-t).  e  (001,  0);  h  (540,  iD.  q  (840,  »-J).  a>(140,»4);  v  (101.  -  l-iy; 
«  (i02,  i-i)*,    i  (101,  M)«,  r  (801.  8-i);  n  (822,  H). 


ah  =  •4r  35' 
hh"  =  88*  10* 
jy*    =    68"    8' 


0000'  =r  25*  24' 
av  =  ♦45'  80' 
ca     =    24**  41' 


6<  =  48'  51' 
er  =  74**  6' 
cA  =  86'    1' 


en  =  6r  59' 
an  r=  48°  88' 
nn  =  68"  81' 


Twins:  tw.  pi.  a.  Grystals  elongated  I  o,  and  usually  terminated  at  one 
extremity  by  planes  h,  a>,  etc. ;  faces  a  striated.  Commonly  in  close  aggregations 
of     acicnlar    crystals.      Fibrous 


1. 


2. 


massive,  radiated  to  stellate. 
Cleavage:    a  perfect;   c  also 

Erfect.  Fittcture  uneven.  Brittle. 
=  5.  G.  =  2-68-2-78.  Luster 
of  the  sur&ce  of  fracture  silky 
or  Bubvitreous.  Color  whitish 
or  grayish.  Subtranslucent  to 
opaque. 


2,  Bergen  Hill. 


1,  Ratho.  Greg. 

Optically  +.     Ax.   pi.   and  Bx^  ±  b;    Bx^  nearly  ±  a;    2Ho  =  143M45' 
measured  in  cleavage  plates^  Dx. 
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Comp,,  Yar.- .HNaCa,(SiO.),  orH,O.Na,0.4Ca0.6SiO,  =  Silica  54-2,  lime  33-8, 
soda  9-3,  water  2-7  =  100. 

Var.— 1.  Ordinary.  Almost  always  columnar  or  fibrous,  and  divergent,  the  fibers  often  2  of 
8  inches  long,  and  sometimes,  as  in  Ayrshire.  Scotland,  a  yard.  Osmelite,  from  Niederkirchen, 
near  Wolfstein,  Bavaria,  is  columnar  and  radiated;  G.  =  2  799-2*633,  Breith.;  color  grayish 
white,  yellowish,  gray.     Walkerite  varies  slightly  in  composition  from  ordinary  pectolite. 

2.  Gomp€kcU  Massive,  fine-grained  and  tough,  of  a  pale  green  color  and  resembling  some 
jade;  used  by  the  Alaska  Indians  for  implements,  hammers,  etc.    Anal.  7. 

8.  Manganpeetolite.  Contains  4  p.  c.  MnO.  From  Magnet  Cove«  Arkansas,  occurring  in 
elBBolite-syenite  with  thomsonite  (ozarkite),  etc.  In  crystals  with  a,  c,  t  (101).  Measured  angles: 
ac  =  8r  42'.  d  =  44°  26',  at  =  50'  55'.  H.  =5.  G.  =  2845.  Cleavage:  c.  a  both  perfect. 
Axial  anglo  =^  15°  approx.    Dispersion  very  strong,  p  >  t,  analogous  to  tftanite. 

Anal.— 1,  Whitney,  J.  Soc.  K.  H.  Bost..  86,  1849.  2,  8,  Heddle,  Phil.  Mag.,  9.  248,  1855w 
4.  Lemberg,  Zs.  G.  Ges.,  24,  252,  1872.  5.  E.  B.  Knerr&  E.  F.  Smith.  Am.  Ch.  J.,  6, 411, 1884. 
6,  A.  H.  Chester,  Am.  J.  Sc,  33,  287.  1887.  7,  F.  W.  Clarke,  ib.,  28,  20.  1884.  8.  Kbl..  Ber. 
Ak.  Mtluchen.  1.  296,  1866.    9,  Heddle,  Min.  Mag.,  4,  121, 1880.    10,  J.  F.  Williams,  L  c. 

G.         810,  A1,0,  CaO   Na,0    K,0     HaO 

1.  Bergen  Hill  |  5462      —     82*94    896       —      [237]  FeO  I'll  =  100 

2,  B&tho,  JUn-ous  2*881        52*58    0*88    32*79    9'75(withKaO)8  04  =  98*99 

8.  ••      en/8t.  52-68    1*46    83*75    9*26       —       2*80  =98*85 

4.  Fassathal  54-21      —     82*54    8*95       —       8  01  Fe^O,  1*68  =  100-89 
6.  Lehigh  Co.   Penn.          2*6  5517      —     3000    9*02      0*87      4*63  Fe,0. 080  =  99 99 

6.  Disco  Island  62*86  0*71  84*38  7*50  0*47  4*70  =  100  57  [=10082 

7.  Point  Barrow,  mass,       2*878  53*94  0  58  82*21  8*67  —  409  FeO  <r.,  MgO  1*48 

5.  medcrkirchen,  Osmelite  52*63  —  84*47  8*28  tr,  2*94  FeO  0-37,  MnO  1*75 

9.  Costorphine  Hill,  r=  100*44 

Walkerite  2-712        52*20      —     28*64    6*50      0*85      5*28  FeO  1*83,  MgO  6*12 

10.  Magnet  Cove.  [=  9993 

Manganpeetolite      2*845    f  5303     —     30*28    8*99       —       2*43  MnO   4*25,    Fe,Oi 

[0-10,  CO,  0*82  =  99*90 

Pyr.  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  at  2  to  a  white  enamel.  Decomposed 
partially  oy  hydrochloric  add,  gelatinizing.    Often  gives  out  light  when  broken  in  the  dark. 

OIm. — Occurs  mostly  in  basic  eruptive  rocks,  in  cavities  or  seams;  occasionally  in  metamoi^ 
phic  rocks.  Found  in  Scotland  at  Ratho  Quarry  and  Castle  Rock,  near  Edinburgh ;  at  Kilsvth, 
CorstorphineHill  (walkerite).  Loch  End,  Girvan,  aud  Knockdolian  Hill,  in  Ayrshire;  and  at 
Taliakcr,  etc.,  I.  Skye.  Also  at  Mt.  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained; 
at  an  iron  mine  in  Wermlaud.  associated  with  chlorite  and  calcite.  Disco  Is..  Greenland  (so- 
called  okenite). 

Occurs  also  at  Bergen  Hill,  N.  J.,  in  large  and  beautiful  radiations;  Lehigh  county,  Penn  ; 
compact  at  Isle  Royale,  L.  Sui)erior;  at  Magnet  Cove,  Ark.,  in  elaeolite-syenite  (manganpeetoUtey, 
compact,  massive  in  Alaska,  where  it  is  used,  like  jade,  for  implements. 

Ref.— 1  Bergen  Hill,  angles  in  zone  ac  not  very  exact.  *  Cf.  Ph.,  Min.,  144,  1887;  Greg  A 
Lettsom,  Min.,  213,  1858.    Dx..  Min.,  1.  129,  547,  1862. 

331.  ROSBNBnSOHITZI.    W.  C.  Brdgger,  G.  F5r.  FOrh.,  9,  254, 1887 ;  Zs.  Kr.,  16. 878, 

1890.    Zirkon-pectolith. 

Monoclinic.    Axes    h:i\  <5  =  1-1687  : 1  :  0-9572;  /?=  •78^  13'=  001 A  100 
Brogger. 

100  A  110  =  48°  501',  001  A  101  =  34°  29',  001  A  Oil  =  43°  8^'. 

Fomui:  a  (100,  t-i),  c  (001,  0);  h  (540.  i^}.  « (201.  2-%). 

Angles:  hh'"  =  84'  56',  oA  =  ♦42'  28',  es  =  67°  28 ,  ch  t=:  81"  20',  ih'  =  ♦52'  28'. 

In  spheroidal  radiating  crystalline  groups,  rarely  showing  distinct  crystals; 

also  felt-like. 

Cleavage:  c  perfect;  a,  s  rather  perfect.     Fracture 

uneven.     Brittle.     H.  =  5-€.    G.  =  3-30  Bgr.;  3-315 

Cleve.     Luster  vitreous.     Color    light    orange-gray. 

Pleochroism  and  absorption  weak,  c  >  b  >  a. 
Opticall;  •   .    Ax.  pi.  and  Bx^  1  ^^.     Bxo  A  <J  =  c  A  <^  =  -  12°  to  -  14^ 
Comp.— 6CaSiO,.2Na,ZrO,F,.(TiSiO,.TiO,),Bgr. 

AnaL— Cleve.  Zs.  Kr.,  16.  882,  883.  1890 


LAVEHITE. 

SIO.     ZrO,   TiO,Fe,0,La,0,MaO    CftO     Nit.O 
81-53    1609    7-59    1-16    3  )»>    I'SS    2688    10-15  igD. 
81-36    au'lO    6'8S    TOO    OSS?    l'S9    34-87      988  F6' 
*■  lacluding  a.  little  Ce,0,  and  a  trace  of  Di,0,. 


020  =  B8-BS 


PTT.~Fuaes  eaBlly . 


Monoclinic      Aiee  a  :  i  :  i  =  1-09638  :  1  :  0-71517;  /3=69°42V=001M00 
Broker. 

100  A  110  =  "iS"  48',  001  A  101  =  26°  31',  001  A  Oil  =  33°  51J^'. 
Formal  a (IM,  (i).  6 (010,  i-i);  /(810,  i-S),  n(210,  ^2);  mdlO./);  g(101,-l-i),  r(011.M), 
.(lll.-l). 

:  •88"  391' 


I  8r  60i'  aq   = 

-  64°  25'  rr'  = 


mg  =    69°  27' 


Twins:  tw.  pi.  a  common;  also  vitli  enclosed  tw.  lamellte.    Crjatals  prismstic 
with  m  prominent,  bIso  tabular  |  a.  Also  i  s.  a. 

in  embedded  grains. 

Cleavage:  a  rather  perfect.  Brittle. 
H.— 6.  G.=3-51-3-55.  Lnster  vitreous. 
Color  light  yellow  to  nearly  colorless;  also 
dark  yellow  to  dark  brown.  Translucent. 
Pleochroisni  rather  strong;  c  deep  red- 
brown,  b  yellowish  green,  a  wine-yellow. 
Absorption,  [  >  b  >  a. 

Optically  —.perhaps  in  some  kinds 
also  +■  IJouble  refraction  very  strong, 
y~a  =  0-03.  Ax.  pi.  I  *.  Bx.  A  (5  = 
—  19°  25'  to  —  20°  18'.  Ami  angles 
and  refractive  index: 

2H.  =  80'  16'       2Ho  =  116°  7'  (b  =  1-4118) 


HgB,  1-3,  Norway,  Bgr. 
2V.  =79*  46'        ff  =  1-760 


CoMp.,  V»r.— Essentially  E{Si,Zr)0,  with  Zr(SiO,),  and  RTa,0.;  H=Mn(Fe)! 
Ca:  Na,  =  7  :  6  :  9  approx. ;  RZr(0,F,)  replaces  in  part  RZrO,. 

Tar. — Occurs  in  Norway  In  two  varieties,  one  light  yellow  to  nearly  colorless;  the  other 
dark  retldisli  brown  to  blackish  brown;  the  former  variety  contains  more  soda  and  lime  and  has 
Bx*  A  i  =  —  19*  36';  the  latter  has  Bx,  a  *  =  -  20°  18 . 

AnaL— 1.  Cleve,  O.  FOr.  FOrh .  7,  698,  1885.  2,  Id.,  ihid,,  9,  253,  1887.  8,  Id..  Zs.  Kr., 
1«,  344, 1890. 

SIO,  ZrO,  TiO,  Ta,O.Fe,O.FeO  MnO  CaO  Na.O      F      H,0 

1,  0.=8-(a       83-71  81-65  —  -     6  64?    —     606  1100  1182         103      =  D9-41 

2.  0.=S-S47      29-68  28-79  235  620    473?     —      S-69  9'TO  1077  Ign.  2  :i4       =99  00 
Z.                           8917  28-90  300  41*0-78    803    730  6  88  1128    3  82    OMX'BOS 

[=  101  01 
•  Inch  Nh,0..  »  X  =  ZlrcOD. 


•  The  Swedish  «  Is  eqiiivnleiit  to  the  Dautsh  (NorweKlao)  aa  and  has  the  sound  of  the  English  ■> 
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eucolite,  cappelenite,  etc.,  and  on  ArO:  ii  belongs  among  the  rarer  minerals  of  the  dikes  of 
elaeolite-  or  augite-syenite.  Further  noted  in  the  elsBoIite^yenite,  occurring  on  the  southwestern 
boundary  of  the  provinces  of  Minas  Gksraes  and  Sfto  Paulo,  also  in  the  Serra  de  Tingua.  Brazil; 
simiiarly  associated  on  one  of  the  Los  islands,  near  Sierra  Leone,  West  Africa;  in  the  sanldioyte 
of  Sflo  Miguel.  Azores. 

Re£--L.  c,  and  Zs.  Kr.,  16,  889,  1890.    The  crystals  were  first  described  as  moaandiite, 
Zs.  Kr.,  2,  275,  1878. 


333.  WOHZjBRITB.    WOhlerit  Seheerer,  Fogg.,  69,  827,  184a 

Monoclinic.  Axes  a  :  i  :  <5  =  1-0549  :  1 :  0-7091;  /3  =  ♦70'*  45'  =  001  A  100 
Dx.-Dbr.* 

100  A  110  =  ♦44°  5y,  001  A  101  =  27°  27',  001  A  Oil  =  33°  48'. 

Forms*:  I    (720,  ».p  h  (180,  ^&)  x  (012,  J4)  •  (111.  1)  *  011.  2-2) 

a  (100,  i-i)  n  (210.  f.2)  ,  ..q.    _  -  .       o  (Oil,  14)  /  (221,  2)?  f   (121,  -  2-2) 

b  (010.  a)  m  (110,  /)  ,  )i*  .  ..  ^      /  (021.  2-i)  u  (811.  -  8-8)*  0(i21,  2-^) 

c  (001.  0)  g   (120.  i^S)  ^  jg^j'  a;.j  p  (j^j^  _  ij      k  (S12, 1-2)?  <»  (161.  Of 

nn'"  =  52'  56i'  ad  =  •48'  18'  ea    =  49"  60f 

mm"  =  89"  46'  a»'  =  87"    1'  ct    =  50"  80' 

gg'  =  68"  19'  «>'  =  67"  86'  C0  =  62"  17' 

Vi'  =  87"    r  ^    =  106"  29'  4j^,    7, 

ek        =  89*  11'  <jp    =    87"    8'  o^  =  73*  81' 

C(J       =  66"  19'  <m  =    76"  29*' 

Crystals  commonly  prismatic  and  tabular  I  a\  usually  twins,  tw.  pi.  a;  also 
with  enclosed  tw.  lamcll®.     Also  granular. 

Cleavage:  b  distinct.  Fracture  conchoidal  to  splintery.  Brittle.  H.  =5*5-6. 
G.  =  3-41-H-44.  Luster  vitreous,  inclining  to  resinous.  Color  light  yellow,  wine-, 
honey-,  resin-yellow,  brownish,  grayish.  Streak-powder  yellowish  white.  Trans- 
parent to  sub  translucent. 

Pleochroism  distinct,  but  not  strong;  c  wine-yellow,  b  clear  yellow,  a  nearly 
colorless.  Absorption  c  >  b  =  0.  Optically  — .  Ax.  pi.  nearly  I  d  (101)  and  i.  k 
Bxa  A  ^  =  —  45  .  Bxo  J.  h.  Dispersion  small,  p  <  v.  Axial  angles  variable  even 
in  the  same  crystal,  Dx. 

/Jr  =  l-«7 
Abi  =  1«» 

Ai  =  1-71 

fir    =  1-72 

Ai  =  1-74 
Also,  BrOgger,  Bxa  A  <^  =  —  43"  18',  and  axial  angles: 


pp'  = 

61"  52' 

ti     = 

67"  22] 

m  m 

88"  24 

00'    = 

106"  15' 

«'       = 

86"  68' 

jrsr'    = 

51"  84' 

1 

2H..r 
2Ha.bl 

=  89"  84' 

=  90"  54' 

2Ho.r 

2H0.M 

=  128-    6' 
=  127"    6' 

2Vr  =  76*  10' 
2Vbi  =  77"    2' 

2. 

2Ha.r 
2Ha.bl 

=  85"  41' 
=  86"  12' 

2Ho.r 

2Ho.bi 

=  189"    8' 
=  188'  82' 

2Vr  =  71"  56' 
2Vbi  =  72"  18' 

& 

2Ha.r 

2H..bi 

=  86"  24' 
=  87"  80' 

2Hor 

2Ho.bi 

=  144"  24' 
=  144"    8' 

2Vr  =  71"  26' 
2Vbi  =  72"    1' 

For  Li 

2Ha.r     =  90"  53' 

2Har     =  122"     9' 

.-.    2Vr    =  78'  18' 

"  Na 

2Ha.y     =  91"  18 

2H0.7    =  121"  42' 

.-.    2Vy    =  78"  8r 

«  Ti 

2Ha.gr    =   91"   57' 

2Ho.gr  =  121"  15' 

.-.    2Vgr  =  78"  49* 

Comp.— Essentially  12R(Si,Zr)0,.RNb,0,;  where  R  =  Ca  :  Na,  =  4  :  1  nearly, 
also  including  Fe,Mn  m  small  amount  (Rg.).  Further  (Bgr.)  with  the  metaaircon- 
ate,  RZrO,,  in  part  replaced  by  RZr(0,F,). 

Anal.— 1,  Scheerer.  1.  c.     2,  Hermann,  Bull.  See.  Moscow,  38,  467,  1866.     8,  Rammela- 
berg,  Pogg.,  160.  211,  1873.     4,  Cleve.  Zs.  Kr.,  16,  360.  1890. 
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877 


SiO,     ZrO,   TiO,  Nb,0.  Fe,0«  FeO  MnO   CaO   MgO  Nft,0  H,0      P 

1.      G.  =  8-41         80-63    1517     —     1447    212     —     1-66    2619    0*40    778    024      — 

[=  98*54 

3.  2916    22-72     —     1168     —     1-28    162    2498    071    768    138     — 

[=  100-91 
8.  f  28-48    19-68     —     14-41      —  260        2618     —     778     —       — 

r=  98*98 

4.  O.  =  8-442       8012    16*11    0*42    12*85    048    126    1*00    2695    012    750    0*74    2*98 

X»  0-66  =  101 19 
*  X  ss  Cerium  oxides. 

On  the  absorption  spectra,  see  ErOss  and  Nilson.  Ofv.  Ak.  Stockh.,  44,  869,  1887. 

Pyr^  eto.— B.B.  in  a  strong  heat  fuses  to  a  yellowish  glass.  With  the  fluxes  gives  the  reac- 
tioDs  of  maofpinese.  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  hydrochloric  acid, 
with  separation  of  the  silica  and  niobium  pcntoxide. 

Obs. — ^Occurs  with  elaeolite,  sodalite  (and  spreustein),  cancrinite,  barkevikite,  sgirite,  etc., 
in  zircon-syenite,  on  several  islands  of  the  Lansesund  iiord,  near  Brevik,  in  Norway,  especially 
on  the  islaud  Skudesundskjflr,  near  Barkevik;  also  on  LamOskJftr  (=  L&ven)  and  8tok5;  further 
on  the  island  RisO  near  Fredriksvftrn.  Some  crystals  are  nearly  an  inch  long.  Named  for 
Pfof.  Friedrich  WOhler  (1800-1888). 

R«f.— <  Ann.  Cb.  Phys.,  13,  425,  1868;  and  eariier  ib.,  40,  76,  1854;  Ann.  Mines.  16,  229. 
1850;  Min.,  1.  162,  1862.  See  also  Dbr..  Pogg.,  92,  243,  1854;  the  system  was  at  first  supposed 
to  be  orthorhombic.  Morton  (quoted  by  Bgr.,  Zs.  Kr..  16,  855,  1890)  gives :  d  it  :  h  ^ 
10586  : 1  :  0*70878;  /J  =  71"  8'.  ^  Cf.  Dx.,  1.  c,  and  Bgr.,  L  c.    *  Bgr. 


r*  TrMinie  Seeiian. 

334.  HIORTDAHUTB.     W.  C,  Brdgger,  Nyt  Mag.,  31,  282,  1889  (Separate,  1888);  Zs 
Er.,  16,  867,  1890. 

Triclinic.     Axes    d  :  i  :  6  =  0-99835  : 1  :  0-35123;  a  =  89°  22^,  /3  =  90"* 
36f ',  r  =  90°  5|'  Brdgger. 

100  A  010  =  •89^54^',  100  A  001  =  89°  23^',  010  A  001  =  90°  37^'. 


Forms: 
a  (100.  i-i) 
b  (010.  i-i) 


I   (210,  »-2') 
m  (110.  J) 
g  (120,  %-i) 


=  ♦44'  594' 
=  89°  531' 
=    70'    4^ 


aAf  =  ♦44'  51 
av 


h   (210.  '^2) 

If  (110.  •/) 
k  (120.  'tS) 

ap  =    7V    If 
ae  =  ♦7r  12' 
oa?  =    44"  48' 


V  (101.  '1-r) 

p(iji.  n 

irdii.  1,) 

a'g=  72°  11' 
bp  =  72'  14' 
be  =  7V  l^' 


e  (111.  '1) 
9  (811,  8-3) 


y  (811.  8-8.) 
9  (811,  '8-8) 


Me  =  ♦62-  58' 
pe  =  36°  83' 
ex    =  •4r  81' 


By  hiverting  the  crystals  and  taking  v  (101)  as  the  base  (001),  BrOgger  calculates  the  follow- 
ing axial  ratio  and  angles,  which  show  the  resemblance  in 
form  to  wOhlerite:  1- 


/ 


V 


a  :lJ:i  =  10588:1  :  0*7048 
a  =  90°  29'        fi  =  108'  49J'        r  =  90'  8'. 

Crystals  tabular  |  a,  and  vertically  elongated; 
polysynthetic  twins  with  twinning  lamelte  having 
c  as  tw.  ax.,  tw.  pi.  _L  i  and  comp.-face  ||  a. 

Cleavage  not  distinct.  Veiy  brittle.  H.= 5-5-6. 
G.  =  3*267  Bgr.  Luster  vitreous  on  crystalline 
faces;  greasy  on  fracture  surfaces.  Color  light 
shades  of  straw-,  sulphur-  to  honey-yellow,  less  often 
yellowish  brown. 

Pleochroism  not' strongly  marked:  c  wine-yellow, 
b   bright  yellow,  a   nearly  colorless.     Absorption 
C  >  b  >  a.     Optically  +.     Bx^  situated  in  the 
opper  left-hand  front  octant,  oblique  to  a;  the  optic  normal  in  that  behind.     Ax. 
Pl-  approximately  ||  111.     Extinction-angles  with  <},  on  a  =  25"  and  65°,  on  b  =  15^' 

Comp.— Essentially  (Na„Ca)(Si,Zr)0„  with  also  fluorine  present  (Bgr.)  asafluo- 
zirconate  RZrO.F,;  nearly  corresponding  to  4Ca(Si,Zr)0,.Na,ZrO,F.. 


Norway,  BrOgger. 
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8ILICATE8. 


AnaL— Cleve,  Zs.  Er.,  16,  374,  1800. 

SiO,    ZrO,   TiOj  Fe,0.  FeO  MnO    CaO   MgO  Na,0  H,0      F 
Q.  =  3-285        81*60    21*48    1 50    0*34    0*94    0*96    82'58    0  lO    6*53    0*58    5'83  =  102*39 


:.,  etc. — Fuses  easily  B.B.,  to  a  jrellov^ish  wuite  enamel.     Gelatinizes  with  acids. 
Obs.— Occurs  sparingly  embedded  in  feldspar,  elasolite,  or  fiuorite  in  a  narrow  dike  on  the 
island,  Mittel-Ard.  m  the  Lau^esund  fiord,  southern  Norway. 
Named  after  Prof.  Th.  Hiortdahl  of  Christiania. 


336.  RHODONITJU.  Rother  Braunstein  pt.  Min.  of  last  Cent.;  fr.  Eapnik,  Ruprechi, 
Phys.  Arb.  Wien,  1,  55,  1782;  Crell's  Ann.,  1,297, 1790.  Kothbraunsteinerz  pt.  Wern.  Dichtes 
Roth-Brauusteinerz  (Kapnikker  Feldspath)  Karst,,  Tab..  54,  78, 1800  (favoring  its  being  a  distinct 
species,  while  others  (Hatlv,  Reuss,  etc.)  supposed  it  the  carbonate  mixed  with  quartz).  Roth- 
stein  pt.,  Kieselmaugun,  JViaugankiesel,  Oerm.  Manganese  Sparpt.;  Red  Manganese;  Bisilicate 
of  Manganese.  Rhodonit  Jasche,  Germar,  in  Schw.  J.,  26,  112,  1819.  Hydropit  Gennar, 
ill..  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Manganese  et  de  Chaux,  A,  Brangn.,  Ann.  Sc.  Nat.,  8, 
411,  1826.  Fowlerite  (fr.  Hamburg,  N.  J.)  8?ieph.,  Min.,  186,  1882.  2.  25,  1835.  Kapnikite 
Iluot,  1,  239,  1841.  Paisbergit /j76^/r^  Ofv.  Ak.  Stockh.,  143,  1851;  J.pr.  Ch..  64.  190.  1851. 
Mangan-Amphibol  Herm.,  J.  pr.  Ch.,  47,  7,  1849  =  Hermannit  Kenng.,  Min..  71,  1853  =  Cum. 
mingtonit  Bg.,  Min.  Ch.,  478. 1860.  Jftmrhodonit,  Eisenrhodonit  Weibull,  Ofv.  Ak.  Stockh.,  41, 
No.  9,  29,  1884,  Min.  Mitth..  7,  117,  1885.  Keatingine  (=  Fowlerite)  C,  U.  Bfiepard,  Contrib 
Min.  1876. 

Triclinic.    Axes    d  ilf  \  d  -  1-07285  :  1  :  0*62127;  a  =  103°  18'  7";  /?  =108*^ 
44'  8";  y  =  81°  39'  16"  Flink^ 

100  A  010  =  ♦94°  26',  100  A  001  =  •72°  36'  30",  010  A  001  =  ♦78°  42'  30". 


Fomu*: 

a  (100,  a,  o  Dbr.) 
b  (010.  f-l,  s) 
t  (001,  0,  a) 

m  (110,  /',  b) 
f  (130.  t-S) 
g  (150.  i.5) 


t  (810,  'ii) 

d  (210.  'iri) 
M  (110,  '/.  c) 

e  (l80,  '»-8) 

;£  (401,  '4.r) 

p  (201.  M)» 

<f>  (401,  My 


Also  doubtful':  445.  883.  661. 
1. 


y  (041,  4-i') 

P  (111.  1') 

q  (221.  2  ) 

€  (441,4')» 

z  (16-2 -3,  V-8') 

a  (41-12,  l4') 

m  (ill,  ,1) 

2. 


k  (221,  ,2) 
»    (441,  .4) 
fi  (12- 1-3,  .4-12) 
«  (328,  ,1-J) 

u  (228.  \) 
r  (ill,  1,) 
I    («8,f) 


n  (551,  2.) 

ff  (lil,  1)* 
y  (522,  'H) 
X  (121  1,  '12-12) 
Uf  (8i2-3,  '4-J) 
h  (7  28- 16.  'J-4) 


3. 


4. 


6. 


7. 


Figs.  1-4,  Franklin  Furnace.  N.  J.    2,  3.  Pirsson.     6-7,  Pfcjsbcrg,  Flink. 


RffODomrs. 

am   = 

48*  88' 

mM  =  92"  284' 
c/i     =  52"  17^ 

em  ^ 

42'    2' 

ei[  =  88'  59' 

aM  = 

43*'  S5i' 
45-  58^ 

ek     == 

62"  28' 

ap  =  56"  19' 

bm    = 

ep     =  58"  45' 

6t       =s 

77"    8' 

bm  =  49"    4^' 

V     = 

18"     44' 
10'  58*^ 

cp     =  29*  49' 

i/A  = 

♦31"  184' 
45"  57^ 

mr  =  61"  10 

hg     = 

eg     =  43"    84' 
ci»    =  68"  45^ 

or     = 

b'r  =  69"  46' 

b'i     = 

66**  54' 

c/     = 

57°  51' 

kn  =  86^     6' 

bd    = 

58'  59' 

cif  =  86"  38' 

c»     = 

78"  52' 

bq   =  58"    1' 

61f  = 

•41"  8^' 
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The  similarity  in  fonn  betifveeii  pyroxene  and  the  triclinic  species,  rhodonite  and  babfng^ 
Umite,  is  shown  by  their  axial  ratios  and  axial  angles  (pp.  844,  345);  also  by  the  following: 


pyroxene 

Rhodonite 

Bahingtonite 


110  A  110 

mm'"  =  92"  50' 
mM    =r  92"  284' 
mJf    =  92"  86' 


100  A  001 

ac  =  74"  10" 
ao  =z  72"  86i' 
ae  =  72"  29 


221  A  221 

«?    =  84"  11' 
kn  =  86"    6' 


W 


221  A  221 
=  68"  4» 


hd  =  69"  21' 


Crystals  usually  large  and  rough  with  rounded  edges.  Commonly  tabular  I  c; 
often  elongated  in  direction  of  Af,  less  often  of  m ;  also  spear-shaped  (£.  6)  ;  some- 
times resembling  pyroxene  in  habit,  as  in  f.  5.  Commonly  mHSsiYe,  cleavable  to 
compact;  also  in  embedded  grains. 

Cleavage:  w,  if  perfect;  6*  less  perfect.  Fracture  conchoidal  to  uneven;  very 
tough  when  compact.  H.  =  5'5-6'5.  G.  =  3'4-3-68.  Luster  vitreous;  on 
cleavage  surfaces  somewhat  pearly.  Color  light  brownish  red,  flesh-red,  rose-pink  ; 
sometimes  greenish  or  yellowish,  when  impure;  often  black  outside  from  expos- 
ure.   Streak  white.     Ti-ausparent  to  translucent. 

Optically  -.  Extinction-angles  on  a  (100),  inclined  32°  26'  and  44°  16'  to 
edges  a/m  and  a/c  respectively;  on  ^,  inclined  10°  48'  and  97°  56'  to  edges  b/n  and 
b/c;  on  r,  inclined  54°  26 J'  and  39"  37'  to  edges  c/f)i  and  c/M,  Ax.  pi.  forms 
andes  of  63"  and  38^°  with  the  pknes  M  and  c.  Plane  ±  Bx^  inclined  51*  47'  and 
51  40'  to  tiie  same  planes.     Dispersion  p  <  v.    Axial  angles,  Flink : 


2Ha.r     -   79* 

2H.^    =  79" 


.•  25' 
.^j    -  .-      0' 
2H«ir  =  78"  88i' 


2Har  =  10»"  W 
2Hoy  =  108"  25 
2Ho.gr  =  107"  18J' 


2Va.r    =  75"  57'       Li 
2Va.y    =  76"  12'       Na 
2Viugr  =  76"  22'        Tl 


Comp.,  Tar. — Manganese  metasilicate,  MnSiO,  or  MnO.SiO,  =  Silica  45*9, 
manganese  protoxide  54*1  =  100.  Iron,  calcium,  and  occasionally  zinc  replace 
part  of  the  manganese. 

1.  Ordinary,  (a)  Crystallized.  Either  in  crystals  or  cleavable  masses.  The  mineral  in 
cryitals  from  Pajsberg.  Sweden,  was  named  paisbergiie  (or  pajsbergite)  under  the  idea  that  it  was 
a  distinct  species,    {b)  Granular  massive  to  compact. 

2.  FerriferovA,    Contains  sometimes  nearly  as  much  iron  as  manganese,  anal.  9. 

8.  Cale^erotu;  Bubtahits.  Contains  9  to  20  p.  c.  of  lime.  Often  also  impure  from  the 
presence  of  calcium  oarbonaie.  which  suggests  that  part  of  the  lime  replacing  the  MnO  may  have 
come  from  partial  alteration.  Qrayish  red.  Named  after  M.  Bustamente,  the  discoverer.  The 
original  was  from  Mexico. 

4.  Zinciferous;  Fowleritb.  In  crystals  and  foliated,  the  latter  looking  much  like  cleavable 
red  feldspar;  the  crystals  sometimes  halt  an  inch  to  an  inch  through.  This  mineral  is  mentioned 
by  Fowler  in  Am.  J.  Sc,  9,  246,  1825.  as  siliceous  oxyd  of  manganese  from  Sterling,  N.  J.,  and 
asofu'n  containing  dysluite  ^zinciferous  spinel).  It  occurs  under  the  same  name  in  Robinson's 
Cat.  Anier.  Min.,  298,  1825.  It  is  T\iom9ou*&  ferrostUiciUe  of  manganese,  Ann.  Lye,  N.  Y.,  3, 
28.  1«28.    Named  after  Dr.  Samuel  Fowler. 

Anal.— I.  Berzelius,  Schw.  J.,  21,  254,  1817.  2,  V.  Fino,  Att.  Ace.  Torino.  18.  89.  1888. 
3,  H.  ▼.  Fouilon.  Jb.  Q.  Heichs.,  38,  25,  1888.  4,  Schtieper,  Dana  Min  .  403  1850.  5,  6,  Ebel 
manu.  C  l^,  20,  1416,  1845.  7.  IgelstrOm,  1.  c.  8,  Id.,  Ofv.  Ak  SH)C-kh..  40.  No  7,  93. 188a 
9,  Wdhnll,  after  deducting  2  76  p.  c.  mairnctlte  and  calcite.  ib.,  41,  9,  89,  1884,  and  Min.  Mitth., 
7.  117. 1885.  10,  Rg..  Zh.  G.  Ges.,  18,  84.  1866.  11,  Ebelmjiiin.  1.  c,  deducting  (Rg  )  12  p.  c. 
CaCO,  12.  LindstrOm.  Ofv.  Ak.  Stockh.,  37.  No,  6.  57,  1880.  13.  SipOcz.  Min.  Mitth.,  81, 
1878.  14,  Kg.,  Min.  Ch.,  459,  1860.  15,  Pirsson,  Am.  J.  Sc,  '40,  484,  lb90.  Also  5th  £d. 
p.  226. 
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1.  L&ngban 

2.  Viu.  Turin 

8.  Rosenau,  Hungary 
4.  Cummington 
6.  Algiers 

6.  St.  Marcel 

7.  Pajsberg,  Paithergite 

8.  Wermland 

9.  Yester  Silfberg 


8-68 


I 


8*68 
8-672 


SILICATES. 

810, 

MnO    FeO 

ZnO 

CaO 

MgO 

H.O 

4800 

49-04      — 

^m 

8-12 

0  22 

—  =  100-88 

44-27 

48  70    1-61 

—. 

4-51 

— 

1-24  =  100*28 

44-57 

46-09    2-17 

m^ 

422 

147 

1-00  c    99-52 

51-21 

42  65    4-84 

.~- 

2-98 

tr. 

—   =  101-18 

45  49 

89-46     642 

.~- 

466 
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10.  Mexico,  Btutamite 

11. 

12.  L&ugban  8  40 

18.  Rezb&uya 

14.  Stirling  Hill,  Fawlerits 

15.  Franklin  Furn..     "         8674 

Pyr.,  etc. — ^B.B.  blackena  and  fuses  with  slight  intumescence  at  2*5;  with  the  fluxes  gives 
reactions  for  nianffanese;  fowlerite  gives  with  soda  on  charcoal  a  reaction  for  zinc.  Slightly 
acted  upon  by  acids.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with 
calcium  carbonate.  In  powder,  partly  dissolves  in  hydrochloric  acid,  and  the  iusoluble  part 
becomes  of  a  white  color.     Darkeus  ou  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Obs.— Occurs  at  L&ugban,  Wermland,  Sweden,  in  iron  ore  beds,  in  broad  cleavaf^e  plates,  and 
also  grauular  massive;  at  the  Pajsberg  iron  mines  near  Filipstad  ( paisbergite^Bometimes  in  small 
brilliaut  crystals;  also  at  Elbin/^erode,  in  the  Harz;  in  the  district  of  Ekaterinburg  in  the  Ural 
massive  like  marble,  whence  it  is  obtained  for  ornamental  purposes;  with  tetraheilrite  at  Kapnik 
and  Rezb&nya,  Hungary;  iu  Cornwall;  bt.  Marcel,  also  near  Viu,  Piedmont;  Algiers;  Teteladl 
Xonotla,  Mexico. 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighhorine  towns,  in  boulders;  also  in 
Warwick,  Mass.;  in  an  extensive  bed  on  Osgood's  farm.  Blue  Hill  Bay,  Maine;  in  Irasbure  and 
Coventry,  Vt.;  near  Winchester  and  Hinsdale,  N.  H.;  at  Cumberland,  R.  h;fou)leriie  at  Mine 
Hill,  Franklin  Furnace,  and  Stirling  Hill,  near  Ogdensburgh,  N.  J.,  the  two  localities  only  2  or  8 
miles  apart,  it  is  usually  embedded  in  catcite  and  is  sometines  in  splendid  crystallizations. 

Named  from  pod  or,  a  rose,  in  allusion  to  the  color.  The  name  is  attributed  to  Jascheby 
Germar  (1819),  but  is  not  in  the  Eleine  Min.,  Schriften  of  Jasche  (1817). 

Alt. — There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  together. 
(1)  Through  the  strong  tendency  of  manganese  protoxide  to  pass  to  a  higher  state  of  oxidation; 
in  which  process  the  red  color  changes  to  brown  or  black,  commencing  with  the  exterior,  which 
becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  thus  result,  which  may  be  either  partly 
silicate,  or  wholly  one  or  more  oxides  of  manganese.  (2)  Through  the  tendency  of  the  manganese 
protoxide  and  other  protoxides  present  to  unite  with  carbonic  acid  afforded  by  alkaline  car- 
L)ouated  waters,  this  causing  the  silicate  to  be  penetrated  with  manganese  carbonate,  and  often 
also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  thls'latter  method  is  usually 
grayish  red  to  grayish  white,  and  sometimes  brown. 

I.  Bif  Oxidation;  not  Hydraied  or  Carbonated, 

A.  Mabcei.ikb  Berthier,  Ann.  Ch.  Phys.,  61,  79,  1882.  Color  grayish  black  to  iron-black; 
luster  submctallic;  G.  =  8*8;  H.  =  5*5-6.  From  St.  Marcel  in  Piedmont.  Heieroelt'n  Brciib. 
{JEkreinot,  Pogg.,  49,  204, 1840)  is  from  the  same  locality,  and  of  the  same  nature,  as  recognized 
by  Breithaupt. 

B.  DTBfiNiTB  V.  Kobell,  Grundz.,  828,  1888.  Thomson's  seequieilicate  qf  M.,  from  Franklin, 
N.  J.  (Ann.  Lye.  N.  York.  1.  c).  an  iron-black  ore,  with  G.  .=  8-67;  it  is  altered  fowlerite 
Yon  Kobell  cites  Thomson's  analysis,  and  gives  no  description  of  his  own. 

n.  By  Oxidation;  HydraUd. 

Stratofeite,  Wittiugite,  Neotocite.  are  names  of  results  of  this  kind  of  alteration.  They 
are  found  along  with  rhodonite.  They  contain  about  86  p.  c.  of  silica.  See  I4eotocitb  under 
Hydroub  Silicates.  Opsimose  of  Beudant  and  Elipsteinite  of  v.  Kobell  (see  beyond)  are 
names  of  a  similar  hydrous  silicate  containing  about  25  p.  c.  of  silica,  with  admixed  wad. 

III.  Carbonated, 

A.  ALTiAGiTE  Jasche,  Germar.  Schw.  J.,  26, 112, 1819;  Grtlnmanganerz  JaaeJie,  KleineMlii. 
Schriften,  10,  1817.  From  Schebenhoize,  near  Elbingerode  in  the  Harz,  is  either  dull  green  or 
reddish  bn>wn,  and  affording  du  Menil  (Gilb.  Ann.,  61,  199,  1819)  7*5  p.  c.  CO.. 

B.  PnoTiciTE  Qermar,  Schw.  J.,  26,  116.  1819;  Photizit  Brandee,  ib.,  188.  Yellowish 
white.  Isabella-  and  wax-yellow,  .greenish  pray,  pearl-gray,  to  rose-red;  G.  =2*8-3,  from  tiie 
same  locality  wirh  the  allac^ite.  It  afforded  BVandes  (ib.,  136)  11  to  14  p.  c.  of  carbon  dioxide, 
with  some  water.     Corneous  manganese  {Jlom-mangan  of  .lasohe)  is  of  similar  nature,  it  con- 
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ttinlDg  5  to  10  p.  c.  of  carbon  dioxide:  color  brown  to  gray.  And  so  also  the  Cummington 
rbodoaite,  which  a£Forded  Schlie|>er  10  p.  c.  or  more  of  cur  Donates,  and  which  Hermann  erron- 
eoiuly  made  a  mauganetdan  amphibole 

Anal.—l,  Berthier,  1.  c.  2,  Damour,  Ann.  Mioes,  1,  400,  1842.  8,  Thomson,  Ljc.  Nat 
Hist.,  N.  Y.,  3.  88.    4,  5.  du  Menil,  1.  c.    6-8.  Braudes,  1.  c. 

SiOa  AltOi  Md.Oi  Fe,0«  CaO  MgO   H.O   CO. 

1.  MarcsUne  26  00    800    67-28      1 23    1*40    1*40      —       —    sr  10025 

8.  HeteroeUn  10*24      —     76*82    11 49    114    0-26      -       —    s    99*45 

8.  Djfunite 

4.  Allaffite,  green 

6.        ••        brawn  16  00      —        —      79  00     «r.       —       — 

6.  PhoiiciU,  yeUotcish 

7.  "         grayUh, 

8.  Uorn-^manganue 

The  ores,  as  alteration  continues,  mduate  into  true  oxides  of  manganese.  A  kind  from 
Pesillo  (called  PeHUite  by  Huot.  Min  .  1841)  has  lost  nearly  all  of  the  silica  in  the  change. 

A  scries  of  alteration  products  of  rhodonite  from  North  Carolina  and  Rhode  Island  have 
been  analyzed  by  W.  N.  I>e  Re^.  cf.  Chester.  Jb.  Min..  1.  187,  1888. 

Artif.— Formed  by  Bourgeois  in  crystals  by  fusing  equal  equivalents  of  silica  and  manganese 
'lioxide,  Bull.  Soc.  Min..  6,  64,  1888.  Also  by  Gorgeu,  ibid..  10,  264,  1887;  described  by  Yogi 
/rom  tiie  iron  works  at  Westanfors,  Sweden,  in  Bessemer  slags  and  also  with  those  of  spiegeleisen. 
Ak.  H  Stockh  .  Biliang.  9.  29,  1884;  Arch.  Math.  Nat..  Christ.,  30.  80.  1889 

ReL— 1  Ofv.  Ak.  Stockh.,  42,  No.  6.  159.  1885,  and  Zs.  Kr..  11,  506,  1886.  The  position  is 
^bat  suggested  bv  J.  D.  D.  (Min.  225,  1868),  which  shows  the  relation  to  pyroxene;  later  adopted 
bjr  Groth,  Tab.  Ueb.,  68,  102.  1874.  and  Flink. 

»Cf.  Dbr..  Pogg.,  94.  896.  1855:  Greg,  Phil.  Mag.,  4,  196.  1856;  Kk..  4. 174:  Dx.,  Min.,  1, 
©,  18®;  Sjogren,  Pajsberg,  G.  F5r.  F6rh..  6,  259,  1880;  Flink.  1.  c,  who  rives  many  new 
fomiM.    >  PirsBon,  Franklin  Furnace.  N.  J.,  Am.  J.  8c.,  40,  484,  1890.    ^  £.  8.  D.,  Franklin. 

HvDBORHODoNiTE.  H^^drorodouit  N,  Bnoitrdm,  G.  FOr.  FOrh.,  2,  468.  1875.  Massive; 
aystallinb.  Cleavage  easy  in  one  direction.  U.  =  5-6.  G.  =  2*70.  Luster  vitreous.  Color 
rediiTown  Streak  brownish  white.  Translucent,  in  thin  splinters  transparent.  Analysis, 
EngstrOm: 

SiO,  4407  MuO  80  88  FeO  104  CaO  8  60  MgO  698  Li,0  128  Na,0  089  H.O  11  84  =r  99*98 

A  second  analysis  gave  similar  results.  Soluble  in  hydrochloric  add  with  the  separation  of 
nlica.    From  L&ngban,  Wermland.  Sweden.    This  may  be  a  hydrated  rhodonite. 

Klipstkinite.  Schwarz-Braunsteinerz  von  Elapperud  KUtpr.,  Beitr..  4,  187,  1807  ss 
Opsfmosef^d..  Tr.,  187,  1882.  Vattenhaltigt  Manganoxidsilikat  Bohr,  Ofv.  Ak.  Stockh.,  7, 
843. 1850.    Klipsteinite  Kbl,,  J.  pr.  Ch.,  97,  180.  18r>«. 

Amorphous.  Compact.  H  =*  5-^  5.  G.  =  8*5.  Luster  dull  to  submetallic.  Color  dark 
ilrer-brown  to  black.  Streak  reddish  brown  or  yellowish  brown.  Opaque.  Analyses:  1,  Bahr, 
Ic.    2.  V.  Kobell,  1.  c: 

SiO,   AlaO,  Fe,0,  Mn,0,  MnO  MgO  CaO   H.O 

1.  Klapperud.  Omtm.  28*69    0*61     914     56*21       —      089    0*50    951  =  100*05 

2.  Dillenburg.  iSt)M<.  2500    170     400     82  17    2500    200      —     9  00=    9887 

From  Elapperud  in  Dalecarlia  with  rhodonite;  also  from  the  Bomberg  mine  at  Herbom, 
near  Ditlenburg.  l^udsnt's  name  is  from  the  Greek  oi/umo?,  late;  Elipsteiuite  is  named  after 
Prof.  V  Klipstc'in  of  Oiessen. 

Fischer  shows  the  impurity  of  this  supposed  mineral,  Zs.  Er.,  4,  865, 1880. 

336.  BABINaTONITB.    Lety,  Ann.  Phil.,  7.  275,  1824. 

Tnclinic.  Axes  «  :  J  :  (5  =  1-06906  :  1  :  0-63084;  a  ^  104°  211',  /?  =  108°  30|', 
Y  =  83°  34J'  Dauber*. 

100  A  010  =  92°  4J',  100  A  001  =  72°  28J',  010  A  001  =  76°  58J'. 

Forms':  b  (010,  «,  s)  m  (110,  /',  b)  A  (221.  2)  /  (443,  fj 

« (100.  I-?.  0  Dbr.)  c  (001.  0.  a)  M  (110.  '/.  c)  g  (ill.  1.)  d  (221.  '2) 

am   =  #47»  23'  b'M  =    42'  48'  cd    =     57"  86  dh  =  6r  21' 

aM  =    45"  18'  cA    s=    48"    6'  cM  =  *87"  28'  ah  =  50"  82^' 

mM  =r  *^z-  86'  cm   =  ♦67*  48'  bh    =    51*  18'  od  =  41'  48i' 

Am    =r   44*  41'  eg     =  ♦47'  36'  b'd  =    59'  26'  a'g  =  75"  44' 

For  a  comparison  of  angles  with  pyroxene,  see  p.  379. 
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Crystals  small^  somewhat  resembling  black  angite  or  hornblende.    Faces  in 

zone  c  h  m  striated  ||  their  intersection-edges;  also  c  d  similarly. 

Cleavage:  M  perfect;  also  m  less  so.  Fracture  subcon- 
choidal.  Brittle.  H.  =  5-5-6.  G.  =  3-35^-37.  Luster 
vitreous,  splendent.  Color  dark  greenish  black.  Pleochroic 
Faintly  translucent;  large  crystals  opaque,  or  faintly  subtraiis- 
lucent.  Extinction-angles  with  ton  a  (100)  44%  on  b  (010)  31% 
Vogt. 

Comp.— (Ca,Fe,Mn)SiO,  with  Fe,(SiO,),  in  the  ratio  of  9  : 1 
(anal.  1),  or  6  :  1  (anal.  2),  Rg. 

Anal.— 1,  Rg.,  Pogg..  103.  287,  804,  1858.  2.  Jebn.  Fogg.,  144,  004. 
1871,  and  Innug.  Diss..  Jena.  1871.  8,  Forbes,  Phil.  Mag.,  37,  828,  1880. 
4,  H.  Klemm,  Inaug.  Diss.,  Jena,  1873. 


Arendal,  after  Dx. 


1.  Arendal 

2.  Hornseelbach 
8.  Devonshire 
4.  Artificial 


G. 

8*866 
8-855 
8484 
8-24 


SiO,  FesO,  FeO  MnO 

51-22  11 '00  10-26  7-91 

5044  17-01  7-49  822 

4912      9-78  12-87  125 

t  48-89  16'25»  2948  2  89 


CaO  MgO  H.O 

19-82    0-77  0  44  =  100-92 

19*90    1-45  0-43  alk.  tr.  =  99*94 

20-87    8-67  0-78  A1,0, 1-60  =  99-89 
1-81    1-43      —  =  100-25 


•  Incl.  10*91  MntOa. 


Pyr^  etc.— B.B.  fuses  at  2*7  to  a  black  ma^etic  globule,  and  with  the  fluxes  gives  reactions 
for  iron  and  manganese.     Unacted  upon  by  acids. 

Obs. — Occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with  epidote  and 
massive  garnet;  in  the  syenite  of  Sutherland.  Scotland,  but  faisehr  reported  from  the  Shetlands 
(Heddle);  at  Herbornseelbach,  Nassau,  implanted  upon  a  massive  ferruginous  quartz;  atBaveno, 
Italy,  in  cavities  in  granite;  Devonshire,  England. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Gouvemeur,  St.  Lawrence  Co., 
N.  T.  Small  black  polished  crystals  coating  mica  slate,  or  micaceous  gneiss,  at  Athol,  Mass., 
referred  by  Shepard  to  babingtonite,  may  possibly  belong  here,  but  see  5th  Ed.,  p.  228. 

It  was  named  after  Dr.  Wm.  Babingtou  (1757-1888). 

Artif. — Observed  in  crystals  in  slag  at  the  Bessemer  steel  manufacture  at  Hoerde;  the  com- 
position (anal.  4)  varies  somewhat  widely  from  that  of  the  natural  mineral;  also  in  cavities  in  a 
roasted  iron  ore  from  Finspong,  Vogt,  Ak.  H.  Stockh.,  Bihang,  9,  No.  1,  87,  1884. 

Ref.~*  Arendal,  Pogg.,  94.  402.  1855:  cf.  rhodonite.  See  also  Levy,  1.  c;  Dx..  Min.,  1,79^ 
1862;  Rath,  Baveno,  Pogg.,  136,  588,  1868;  Id.,  Nassau,  Pogg.,  £rg.,  6,  420,  1871;  Schnuf, 
Atlas,  XXX,  1871. 


3.  Amphlbole  Group. 

Orthorhombic,  Monoclinic,  Triclinic. 

Composition  RSiO,  with  R  =  Ca,Mg,Fe  chiefly,  also  Mn,Na-(K,),H,.   Furthw 
often  containing  aluminium  and  ferric  iron,  in  part  as  NaAl(SiO,),  or  NaFe(SiO,),; 


u  m 


perhaps  also  as  RR^SiO,. 


337.  Anthophyllite 
337A.  Oedrite 


a.   Orthorhombic  Section, 

(Mg,Fe)SiO.  0-5138  :  1 

(Mg,Fe)SiO,  with  (Mg,Fe)Al,SiO, 


fi,  Monoclinic  Section, 


338.  Amphlbole 


a  :h  :  d  ft 

0-5511  :  1  :  02938        73**  58' 
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Tbemolite  CaMg,  ( SiO,) , 

AcTiNOLiTE  Ca(Mg,Fe),(SiO,)^ 

Nephrite,  Asbestus,  Smaragdite,  etc. 


AMPHIBOLE  GROUP. 
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OUMMINGTONITB       (Fe,Mg)SiO, 
Amphibole-anthophyllite 

Dannemorite  (Fe,Mn,Mg)SiO, 

Silf  bergite,  Hillangsite 


Grunkeitb 

ElCHTEBITE 

Aluminmis 

Edenite 

Paboasitb 

Hornblende 

339.  Olancophane 

340.  Kiebeckite 

341.  CrocidoUte 
842.  ArfiredBonite 

342  A.  Barkevikite. 


FeSiO, 
((K,Na),Mg,Ca,Mn)SiO, 

)  Chiefly  C»(Mg,Fe).Si,0,.  with 

J  Na,Ai;Si,0,.  and  (Mg,Fe).(Al,Fe),Si,0 

NaAl(SiO.),.(Fe,Mg)SiO, 
2NaFe(8iO.),.PeSiO. 
NaFe(SiO,)..FeSiO, 
Na,(Ca,Mg)3(Fe,Mn).,(Al,Fe).Si„0„ 


343.  JEnigmatite 

Gossyrite 


y.   Tridiiiic  Section* 


lfa,Fe,AlFe{Si,Ti),.0„ 

a  =  90°  >9 


0-6778:  1:0-3506 
72°  49'  y  =  90°  approsi. 


The  Amphibole  Group  embraces  a  number  of  species  which,  while  falling  in 
different  systems,  are  yet  closely  related  in  form — as  shown  in  the  common  prisroatio 
cleavage  of  54°  to  56° — ^also  in  optical  characters  and  chemical  composition.  As 
already  noted  (seep.  345^,  the  species  of  this  group  form  chemically  a  series  parallel 
to  that  of  the  closely  allied  Pyroxene  Group,  and  between  them  there  is  a  close 
relationship  in  crystalline  form  and  other  characters.  The  amphibole  group, 
however,  is  less  fully  developed,  including  fewer  species,  and  those  known  show  less 
variety  in  form. 

The  chief  distinctions  between  pyroxene  and  amphibole  proper  are  the  following:  prismatie 
angle  with  pyroxene  87"  and  08°;  with  amphibole  06°  and  124°:  the  prismatic  cleavage  being 
much  more  distinct  in  the  latter.  With  pyroxene,  crystals  usually  short  prismatic  and  often 
complex,  structure  of  massive  kinds  mostlv  lamellar  or  granular;  with  amphibole,  crystals  chiefly 
long  prismatic  and  simple,  columnar  and  fibrous  massive  kinds  the  rule.  The  specific  gravity 
of  most  of  the  pyroxene  varieties  is  higher  than  of  the  like  varieties  of  amphibole.  In  com- 
position of  corresponding  kinds,  magnesium  is  present  in  larger  amount  in  amphibole  (Ca :  Mg  = 
2  :  1  in  diopside,  =  1  :  3  in  tremolite);  alkalies  more  frequently  play  a  prominent  part  in  amphi- 
bole.   Of  also  pp.  888,  890. 

The  optical  relations  of  the  prominent  members  of  the  group,  as  regards  the 
position  of  the  axes  of  light-elasticity,  is  exhibited  by  the  following  figures  (after 
Cross);  compare  p.  346  for  a  similar  representation  for  the  corresponding  members 
of  the  pyroxene  group. 


IV. 


V. 


VL 


I.  Anthophyllite.    XT.  Glaucophane.    III.  Tremolite,  etc     lY.  Hornblende. 

V.  Arfvedsonite  (?).    VI.  Riebeckite  (?). 
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a.  Orthorhotnbie  Section. 

337.  ANTHOPHTLLZTB.  AnthoDhyllit  Schumacher,  Verzeichn.,  96, 1801.  Antophyllit 
Karst,  Tab.,  83.  1808.  Anthogrammit  Breith.,  Char.,  ^29,  1830.  AnUioliih  Breiih.,  Uib.,  2t8, 
1880.    Eupfferit  M.  Hermann,  Bull.  Soc.  Nat.  Moscou,  36.  248,  1862. 

337A.  Gbdritb  Ditfrenoy,  Ann.  Mines,  10,  582,  1886. 

Orthorhombic.  Axial  mtio  a  :  J  =  0'61375  :  1,  Penfield'.  Prismatic  angle, 
mm'"  =  54°  23',  Crystals  rare,  habit  prismatic  but  prisms  not  terminated. 
Commonly  lamellar,  or  fibrous  massive;  fioers  often  very  slender.  Also  in  aggrega- 
tions of  prisms,  like  actiuolite. 

Cleavage:  prismatic,  perfect;  b  less  so;  a  sometimes  distinct.  H.  =  5*5-6. 
G.  =  3'l-3'2.  Luster  vitreous,  somewhat  pearlv  on  the  cleavage-face.  Color 
brownish  gray,  yellowish  brown,  clove-brown,  orownish  green,  emerald-green, 
sometimes  metalloidal.  Streak  uucolored  or  grayish.  Transparent  to  sub- 
translucent. 

Anthophyllite  is  usually  optically  +  (Dx.,  anal.  2);  also  optically  +  for  red, 
—  for  yellow,  green  (Pfd.,  anal.  1).  Ax.  pi.  always  |l  *.  Bx,  usually  JL  c;  also  J.  c 
for  red,  J.  a  for  yellow,  green.    Axial  angles  and  indices: 

Kong8berg«  (anal.  2)     2Ho.p  =  117' 26'     2Ho.y  =  116**  26'    .-.  2Vo.r  =  W'' 58'    A  =  1686Dx. 
(other  sections)  2Ho.p  =  110'  49',  117"  18 ,  2Uo.j  =  112''  4',  2Haw  =  109°  5',  HI"  5*' 

Franklin.  N.  C  (anal.  1)  secUon  |  a         2H,  =  87*  81'         2Hy  =  85''  45*         2H^  =  88'  44 

••       I  c  2H,  =  BV  24'         2Hy  =  88'    5'         2H^  =  88'  28' 

.-.     2V,  =  90M'    2Vy  =  88''46'    2V^  =  87*  28'  and /J,  =  16276    /?y  =  16858    >5^  =  1-6495 
Also,  measured    /ij  =  1*6801       Xj  =  1^04       .-.    tfy  =  16288. 

Gedrite  from  Fiskernas  is  optically  — .    Axial  angles  and  indices,  TJssing": 

2H«.r  =  89"  24'  2H..y  =  89**  6'  2Ha.gr  =  88"  45' 

/Sf,  =  1-6358  rr  =  l"W89  .-.    or,  =  1628  2V,  =  78^'. 

Comp.,  Tar. — (Mg,Fe)SiO„  corresponding  to  enstatite-bronzite-hypersthene 
in  the  pyroxene  group.  Aluminium  is  sometimes  present  in  considerable  amount. 
There  is  the  same  relation  in  optical  character  bietween  anthophyllite  (+)  and 
gedrite  (— )  as  between  enstiitite  and  hypersthene. 

Var.— 1.  Anthophyllite,  Mg  :  Fe  =  4  :  1,  8  :  1,  etc.  For  8  :  1,  the  percentage  com- 
position  is:  idilica  55'6.  iron  protoxide  16*6,  magnesia  27 '8  =  100.  In  anal.  2,  Mg  :  (Fe  -f-^flu  -4- 
Ca  -f-  Ha)  =  3 :  1  nearly,  the  water  is  here  chemically  combined.  Anthophyllite  sometimes 
occurs  iu  forms  resembling  asbestus. 

In  Kupfferite,  the  magnesia  predominates  largely:  it  thus  seems  to  correspond  more  nearly 
to  an  eusUiilte:  ii  little  chromium  gives  it  a  deep  green  color. 

2.  AluminotL8,QEDKiTK.  Iron  is  present  in  larger  amount, and  also  alumibiiim;  it  hence  cor- 
responds nearly  to  a  hypersthene,  some  varietiesof  which  are  h  ighly  aluminous  (cf.  anals,  p.  850); 
the  aluminium  may  be  present  as  MgAUSiOe.  The  gedrile  from  Bam le  has  mm  '  =54^40' 
(Dx.),that  of  Fiskcrnfls.  mm'  =  55"  12  4  (Ussing). 

Thaiackerite  Breith.  is  an  anthophyllite  from  Greenland,  having  a  metalloidal  luster  |  b. 
Optically  +.     2Ho.r  =  117**  85'  l>x.,  N.  R.,  32,  1867 

Uydrous  anihophylliUB  have  been  repeatedly  described,  but  in  most  cases  they  have  been 
shown  to  be  hyd rated  mouocliuic  amphiboles.  That  of  Thomson,  from  New  York  Island,  hiis  been 
examined  by  Smith  and  Brush,  Am.  J.  8c.,  16,  49, 1853.  Another  from  Glen  Urquhart.  Scotland, 
described  by  Heddle  (Min.  Mag.,  4.  218, 1881),  is  actinolite.  as  shown  by  Lex.,  Bull.  Soc.  Miu.,  9, 
7,  1886. 

A  mineral  regarded  by  Pisani  as  the  snarumite  of  Breithaupt  (5th  £d.,  p.  ol6)  is  prolmbly  a 
somewliat  altered  anthophyllite,  cf.  anal  13,  and  Dx..  C.  H..  84,  1510.  1(577.  Another 
*'  snarumite"  has  a  composition  near  spodiimene.  cf.  Breith.,  Jb.  Min..  B20,  l;:J72. 

Anal.— 1.  Pentield,  Am.  J.  8(!..  40,  394.  1890.  2,  Pisani,  Dx.  Min.,  1,  586.  1862.  8.  Bre- 
zina.  Min.  Mitth..  247,  1874.  4.  Heddle,  Min.  Ma":.,  3,  21.  1879.  5,  Hermann.  1.  o.  6.  PiHint, 
L'lustitut,  190,  1861.  7.  Petersson,  ^fv.  Ak.  Stockh.,  39.  No.  10,  7. 1882.  8,  Rosenius,  Zs.  Kr., 
2.  498,  187H.  9.  Stadius.  ibid.  10,  Lecliartier,  Dx.,  N.  R.,  32,  1867.  11,  Ussing,  Ofv.  Ak. 
Stockh..  46.  29.  18«9.  Zs.  Kr.,  16.  609.  1889.     12.  18,  Pisani.  C.  R..  84.  1610,  1877. 


AMPHIBOLE  OBOUP—AMPHIBOLB.  88S 

AfUhaphymu, 

O.         SiO.  AI.Os     FeO    MuO  MgO    CaO  Alk.    H.O 

1.  PnmkUn,  N.  C.    SOW       1S7  »8    OeW    10  89    0*81    28e»    0»)      —     1«7  ign  (lOO'^)  012 

2.  KoDgsberg  6616    2*65    14*18    0*91    2819    1'51      —     2*88  =  10098 

8.  UermaunscUag  57  89    2*04      6  58      —     290;5    009      —     2*56  FeaO.  0  42  - 

4.  Scotland  8-068       56*86    4*49      818    0*87    2587    109      —     8*86  =  100  67      *      " 

5.  llmeD  Mt8., 

Kupferiie  806         57*46    1-21*    6*05    0*65^  8088    2*98     tr.     0*82  =  100 

OedriU. 

6.  Heas,  G^drea                   |  4817  1680  18*56  —  15*78  1*82  —  4*21  =    99*79 

7.  Uilseo                                   48*92  11*84  16*81  1*47  1914  802  —  1*68=    97*88 

8.  SiansWk  8*022        51*74    8  55  20*85  0*41  16*45  1*79  —  —  =    99*29 
U.        ••  8*045        5*i*05    9*46  20*72  0  26  17  24  1*85  —  —   =  101 08 

10.  "United  Statea"  8*225  46  74  18*70  28*09  —  8  76  0*77      —  1*90=  99-9d 

11.  Rakerufiii  46*18  22*22«  2*77  —  25 i)5  —  2*80*  1*87  =  9989 

12.  Bamle                   2*98  51*80  12*40  8  67  —  27  60  —  1*44  800  =  99*91 
1^  Snarum, 

anarunUie  57*90  18*55      1*90      —     19  40    0*87    4*50    2*86  =  100*98 

•Cr.O,.  *NiO.  •  Incl.  0*44  Fe,0,.  *  Na,0. 

A  '*  kupfferite  "  analyzed  by  Lorenzen  from  Greenland  is  shown  by  XJssing  to  be  bronzfte 
(anal.  5,  p.  847). 

Pyr^  etc— B.B.  fuses  with  diflQculty  to  a  black  magnetic  enamel;  with  the  fluxes  giyes 
reactions  for  iron;  unacted  upon  by  acids. 

Oba. — Antbophyllite  occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  platea 
and  fibers  near  Kongsberg  in  Norway,  and  with  gray  cobalt  near  Modum;  in  the  spherical  mica 
aggregiites  at  Hermannschlng,  Mf^ravia;  probablv  in  the  gabbro  of  the  Lizard,  Cornwall  (Teall). 
lu  the  U.  S.,  at  the  Jeuks  corundum  mine,  Franklin,  Macon  Co.,  N.  C. 

Named  from  anthophyllum,  clove,  in  allusion  to  the  clove-brown  color,  as  Schumacher 
states. 

Kupfferite  is  from  a  graphite  mine  In  the  Tunkinsk  Mts.,  near  L.  Baikal.  The  analysis  here 
gi^eu  14  from  a  mineral  of  similtir  kind  from  near  Miask,  in  the  Ilmen  Mts.  The  former  has 
Dfit  beeu  analyzed.  Koksbarov  has  also  found  it  near  the  Sauarka  river,  Ural.  Named  after 
tbe  Hussinn  crystallographer  and  physicist  Adolf  Kupffer  (1799-1865). 

1*he  original  gedrile  is  from  the  valley  of  Hias,  near  G^dres.  France,  and  contains  micro- 
sortpic  black  spinels  {pieotiteh  Similar  aluminous  anthophyllites  have  been  observed  in  crys- 
talliue  schists  from  other  localities,  as  at  Hilsen  near  Snarum,  also  KnigerO,  Bamle,  in  Norway; 
^tansvik  near  Helsingfors,  Finland  (Sjogren);  also  Fiskernfts,  Greenland. 

R«£.— •  Franklin,  Macon  Co.,  N,  C.,  Am.  J.  Sc,  40,  894,  1890.  «  N.  R.,  81,  1867.  »Zs. 
Kr,  16.  609,  1889. 

PiDDiNOToNiTB  Hoidinger,  Ber.  Ak.  Wien,  41,  251,  1860.  The  ash-gray  mass  of  the 
meteorite  of  Shalka,  in  Bancoornh,  consisting  in  part  of  grains  having  two  easy  cleavages 
inclined  to  one  another  70%  with  H.  =  6  5;  G.  =  8*412  Haid.,  8*66  Piddington;  and  fracture 
resiaoua,  and  containing  small  embedded  grains  of  chromite.  Hauer  obtained:  SiO*  57*66» 
AUO.  <r.,  FeO  20*65,  M^  19*00,  CuO  1*58  =  98*84.  which  is  nearly  the  composition  of  antho- 
phyllite.  The  meteorite  was  first  described  by  H.  Piddington  in  the  J.  Asiat.  8oc.  Bengal,  20» 
299,1852. 

338.  AaaOPHTBOTifl.  8k5rl  (=  Sch5rl)  pt.  Wall,,  1747  (excluding  Amiantus.  Bergkork, 
etc.,  and  Aabestus).  8k5rl  pt.,  Strftlskdrl  (=  Strablsteiu)  GronsL,  Min.,  1758  (excl.  Asbestua 
=  Amianthus)  ana  Berekork,  id.  Hornblende  Wern.,  Bergm.  J.,  1789  (excl.  Strahlstein  and 
Asbest),  Hornblende  A^ar«^,  Tab.,  1791  (excl.  Strahlstein.  Tremolil,  and  Asbest).  Id.  (excl. 
also  Smaiugditpt.)  Karst,  Tab.,  1800.  1808:  id.  Ullmann,  1814,  and  Jamewn,  1817.  Amphibole 
(Incl.  Actiuote)  IT.,  Tr,  1801  (excl.  Grammatite  =  Tremolite  and  Asbeste).  Amphibole  (incL 
Actinote  and  (Grammatite)  H.,  Tabl.,  1809  (excl.  Asbeste).  Heterotyp  (iucl.  Asbestus,  Bronzite, 
Hyperath.,  Anthoph.  with  other  varieties)  Sausm.,  Handb.,  1813.  Hornblende '/ameKm,  Syst.» 
1820  (excl.  Actinolite,  Tremolite.  Asbestus.  Cariuthine).  Amfibole,  Omiblenda.  Ital.  Anfibola,. 
Hombleuda,  Span. 

Tremolite.  Tremolit  Pint,  de  Sauseure,  Voy.  Alpes,  4,  g  1928.  1796.  Grammatite  K,  Tr.^ 
3.  1801.  Ealamit  Wem.,  Tasch  Min.,  10  ir{9,  1816.  Calamite.  Raphilite  Thorn.,  Min.,  1> 
153.  1836.  Sebesit  in  Breith.  Hnndb..  589.  1847.  Nordenski51dit,  Kenng.,  Ber.  Ak.  Wien,  12, 
297.  1854.    Hexagonite  Oold^miifi.  Proc.  Ac.  Philad.,  160,  1876. 

Aotinolito.  Strfllskftrl  pt.  Cromt,  1.  c.  Strahlstein  Oerm.  Actynolite  Kirw.,  Min.,  1,  167» 
1794.  Schorl  vert  du  Zillerthal,  Zillerthite,  Delamet/t.,  T.  T..  2,  357,  1797.  Actinote  H..  Tr.,. 
3.  1801. 
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SILICATES. 


Nephbite.    Pietra  di  hijada  [fr.  Mexico  or  Peru]  Span.     Lapis  nephriticus  A,  Clutiut, 
Dissert.,  1627;  C,  BarthoUnus,  Opusc.,  1028;  deBoot,  Gemm.,  1609.    lApla  Indicxis  Aldrowfidut, 
Met.,  p.  706.    Talcum  nephritlcum  Linn.,  1768.    Jade,  Pierre  n^phretique,  d*ArgenviUe,  OrycL 
186.   1755;    Sage,  de  Luk,  etc,     Nephrit   Wern.,  Ueb.   Cronst.,  185,   1780.     Kiduey  Stoue. 
Niereusteio,  Beilstein.  Oerm.    Cacbolong  pt. 

AsBESTUB.  ^AMtavToi  XtBoS  Dioscor,,  6,  155.  [Kot  da/Hear o^  [=  Quicklime]  Diatoor,, 
6^  18dJ  Asbestos,  Lioum  vivum,  Amiantus,  PUn,,  19,  4,  36,  81.  Lapis  Carystius  (fr.  Carys- 
''''^lXifll)'.Pau9anias,  Lana  moniana.  Amiautus,  Asbestos,  .d^rte.,  Foss.,  258,  1546;  Wall,,  Miu., 
140.  143,  1747  (Caro  montana  or  BftrgkOtt  =  Mountain  leather,  and  Suber  montanum  or  BArg- 
koark  =  Mountain  cork,  being  included).  Asbestus,  Amianthus,  Carystine  (=  Mtn.  leather 
and  cork).  Hill,  Foss.,  166,  1771.  Ey matin  Breith.,  Uib.  1880,  Char.,  118. 1882.  Byssolite  (fr. 
Bour^  d'Oisans)  Sauuure,  Voy.  Alpes,  g  1696;  AsbestOide  (ib.)  Vatiq.  db  Maeqtuirt,  Bull.  Soc 
Philom..  No.  54,  1797;  Amiantboide  (ib.)  Delameih.,  T.  T.,  2,  864,  1797. 

8MARAGD1TE  Satusuve,  Vov.  Alpcs,  4,  §g  1818,  1362,  1796.  Diallage  yerte  pt  IT.,  1801- 
Oreen  Diallage  p^.    Diallagon  Ullmann^TaX}.,  90,  1814. 

CuMMiNOToMiTB  Devoey,  Am.  J.  Sc,  8,  59,  1824.  Araphibole-Anthophyllite  Dx.,  N.  R., 
114.  1867.     Antbolite  Dana,  Min.,  234,  1868. 

Danmemokite  (Jern-och>maugauoxidulrik  Hornblende  A.  Brdmann,  Dannemora  Jerom., 
52,  1851.  Diuinemorit  Kenng.,  Ueb.  61,  1855,  1856).  Asbeferrite /^^^rdfn.  B.  H.  Ztg.,  26,  28, 
1867.  bilfbergit  Weidull,  Of  v.  Ak.  Stockh.,  41,  No.  9,  24,  1884.  HUlangsite  IgeUtrom,  BuU. 
8oc.  Min..  7.  282.  1884;  HillAugsite. 

Grunekite  (Pyroxene  ferrugineux  (fr.  CoUobridres)  Qruner,  C.  R.,  24,  794;  OrQaerit 
Kenng.,  Min..  69.  1858). 

Riohterita  BreWi.,  B.  H.  Ztg.,  24.  864,  1865.  Breislakite  Broeehi,  Cat.  di  una  raccolta  di 
Kocce,  28.  60,  70,  192.  1817.    CyclopeXte  Dx.,  Min.,  1,  65,  1862. 

Hornblende— 

Edenite.  Edenit  Bredh.,  Handb.,  558,  1847.  Kokscbarowit  N.  Ihrdenskwld,  Bull.  Soc 
Nat.  Moscow.  30,  228.  1857. 

Paroabite.  Hornblende.  Comeus  fissilis  pt.,  Corneus  solid  us  pt.,  C.  crystallisatus  pt., 
HornbArg,  SkiOrl  pt..  WaU..  Min.,  138.  189.  1747.  SkOrl  pt.,  Basaltes  pt..  Bolus  particiilis 
squamosispt..  CVoiut.,  70,  82,  1758.  Schorl  opaque  rbomboidal  pt.  Schorl  argileux  pt..  ds 
IasU,  Crist..  2,  889  (pi.  iv..  f.  97.  99),  424,  1788.  Basaltische  Hornblende  Wem.,  Bergm.  J.. 
1789  (incl.  also  iiugite).  Basaltische  H.  (augite  excl.)  Wem..  1792,  and  later;  Kar$t.,  Tab..  18U0. 
Pargasit  Steinheil,  1814,  Tasch..  Min.,  801,  1815.  Amphibolit  Breith.,  Char.,  1828,  Uib.,  84. 
1880.  Diastatit  (fr.  Wermland)  Breith. ,  Char.,  184,  1882.  Syntagmatit (fr.  Vesuvius).  Wallerian, 
Breith.,  B.  H.  Ztg.,  24.  428,  1865. 

Noralile  Dana,  Min..  286.  1868.  Gamsigradite  Breith.,  B.  H.  Ztg.,  20,  51,  1861.  Berga- 
maskite  Luecfietti,  Mem.  Ace.  Bologna.  2,  897,  1881.  Kaersutit  Lorenun,  Medd.  GrOnland. 
7,  1884. 

Monoclinic.     Axes  a  :  J  :  <J  =  0-55108  :  1  :  029376;   /3  =  73**  58^'  =  001  A 
100  N.  Nordenskiold-Koksharov*. 

100  A  110  =  27°  b^',  001  A  101  =  24°  4',  001  A  Oil  =  15°  46'. 


Forma*: 

a  (100.  i-i) 
b  (010,  ^-i) 
c  (001,  0) 

n  (810.  i^) 
g  (210,  1-2)5 
8  (480.  »^)* 


m  (110.  /) 
e   (180,  t  h) 
X  (150.  i-5)» 
r(170.  t-T)* 

%   (101.- 1-i) 

V  (ioi.  1-0 


1. 


h  (508,  |-i)» 
I  (201,  24) 
/  (SOl,  3-i)« 

r  (Oil,  1-i) 
t  (031.  8  i) 
p  (051.  5-i) 

2. 


a  (112,  -  « 
d  (ill,  1) 
fi  (382,  I) 
P(221,2)* 
n  (Sl2,  \lf 
k  (211,  2-2) 

o  (121,-2-^) 
3. 


V  (23t.  8  I) 
t  (121,  2^) 
g  (251.  5-|)> 
u  (131.  3-3)* 
s  (141.  4-4) 
y  (2101.  10^)* 


Figs.  1-8,  Russell.  N.  Y.    4,  Pierrepont,  N.  Y.    Penfleld. 


AMPHIBOLB  QROUP—AMPBIBOLE. 
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FIg».  5-7.  11,  RuMtll.  N.  Y.  8,  9.  Plerrepont,  N.  T.  10,  RosBie,  N.  Y.  IS.  DeKulb.  N.  Y, 
Figs,  e-13,  Penfleld.  13,  A  dark  greeo  nraphibole  eucloaing,  in  parallel  poeilloD,  a  pale 
%tveu  pyroxene,  Kiusell,  N.  Y.,  O.  H.  Williams. 

Twina':  (l)tw.  pi.  a,  common  q«  contact-twiriBL  rarely  polyaynthetie'.  (2)c,  aa 
tw.  Ismollfe.  occasionally  producing  a  parting  analo-  14. 

gone  to  that  more  common  with  pyroxene  (f.  13), 
Crystals  commonly  prismatic,  with  vi  short  (f.  1,2),  or 
elongated  (f.  5,  eta,);  usuHlly  terminated  by  the  low 
clinwlome,  r,  aoraetiraea  by  r  and  p  equally  developed 
»nd  then  suggesting  rhombohedral  (orma  (aa  of  the 
low  terminal  rhom&)hedron  of  tourmaline),  since  tlie 
angteg  rr'  and  pr  approximate  to  each  other;  the 
form  a  not  very  common.  Also  columnar  or  fibrous, 
coarse  or  fine,  flbera  often  like  flaj ;  rarely  lamellar ; 
also  granular  massive,  coarse  or  fine,  and  usually 
strongly  coherent,  bnt  sometimes  friable. 

Cksi^e:  m  highly  perfect;  a,  b  sometimes  dis- 
tincL     Parting,  dne  to  twinning,  sometimes  observed  |  i 


md  I  a.      Practiire 


388  BILICATE8. 

■nbconcboidol,  nnflren.  Brittle.  H.  =  5-6.  G.  =  3 -9-3  4,  Tarying  with  thn 
compos itio II.  LDBtei-  vitreonB  to  peurly  on  cleavage-facea ;  fibrous  varJetiei 
often  silky.  Color  between  block  and  white,  tlirougn  vurious  sliades  of  greeii, 
iuclining  to  blackisb  green;  alsodark  brown,  rarely  yellow, pink,  rose-red.  Streak 
uncolored,  or  paler  than  color.  Sometimes  nearly  transparent;  usnally  snbtraoB- 
:|ue. 

ism  strongly  marked  in  all  the  deeply  colored  T»rietieB,  as  described 
lorption  usmdiy  c  >  b  >  d.  Optically  — ,  rarely  +•  Ax.  pi.  |  & 
glH  on  6,  or  c  A  "i  =  +  15°  to  18"  in  most  cases,  but  Tarying  from 
0  37° ;  hence  also  Bx,  A  i  =  ~  75°  to  —  72",  etc.  Dispersion  p  <  i', 
variable;  see  under  the  Tarietica  below. 

ir.— In  part  a  normal  uietasilicute  of  calcium  and  magnesium, 
usually  witn  ivon,  also  manganese,  and  thus  in  general  analogous  to  the  pyroxenes. 
The  alkali  metals,  sodium  and  potassium  (and  hydrogen),  also  present,  and  more 
commonly  so  than  with  pyroxene.  In  part  also  aluminous,  corresponding  to  the 
aluminous  pyroxenes.  Titanium  sometimes  is  present  and  also  nirely  fluorine  in 
small  amount. 

Tliesliiniiuluni  li  in  T)nrl  preBent  u  NBAI(8iOt)i.  but  many  ampblbolea  conlaiiiiugalnininlum 
or  ferric  iron  are  more  onslc  Iban  a  normal  metHeillcale:  iliey  mny  somellmes  be  esplaioed  m 
coDtaining  KlA1,Fe)i8tOi  (cf.  Tscliermak)':  but  ihe  exsct  Dalure  □[  Ihe  compound  !■  oflea 
doubtful.  TscliermHh  liiu  aliown  reason  for  wriUng  Ibe  nmpliibolo  formulas  as  doubk  ihe 
corresponding  ont»  (or  pyroxene  Tbus.  for  most  trtmoHle  aud  actlnollte,  Ca :  Mg(Pe)  =  1:8. 
aod  hence  treinolite  Is  Cn.Mg,Si,0„,  while  diopsidc  la  CtMgSUO,.  etc. 

Kiimmetaberg  has  ebowu  tbnt  the  composiiiou  of  mo«t  aluminous  ampliiboleg  may  be 
expressed  io  the  general  form  tnHSiOt  nAliOi.  While  ScliRriEer.  modifying  tills  view,  propohes 
to  regard  ihu  amphibules  as  molecular  compounds  of  Ca(Mg,Fe)iSI(Oit  (actiuolite},  ana  Ihe 
onhosilleale(lt,,iiliHiStiO,,,  for  whlcb  he  uses  BTelthaupt's  name  jyntnffmab'ta  (syntagmlt  Rg.), 
originally  given  to  the  Vesuvian  hornblende.  The  Jan  Mnyen  amplilbole,  nnal.  117,  a^pnixi- 
malea  in  composition  to  fiytUngmatlte  In  Ibis  sense.  Cf.  Jb.  Mlu.,  2,  148,  1884,  also  Hg.,  Mia. 
Ch.,  Erg.,  II  STetMg..  1866. 

lame  amphiiole.  proposed  by  HaDy,  has  Ibe  precedence,  because  HtiDy  first  rightly 


Ihe  name.  In  liisTmite,  in  1801,  be  brouglit  logetlier  Ju)rnbltnd«  and  aetindiU;  and  by  1801) 
be  Imd  lidded  to  ibe  group  the  tliird  prominent  vnrifty,  trtmolite;  while  in  all  oUier  work*  not 
taking  Iheir  Hen's  from  him.  ilieae  three  minerals  still  slood  as  distiuct  species.     A^e*la*  wu 


ii>ncd  to  the  series  by  Hausmann  In  181S,  though  kept  itepamie  long  afterward  by  many 
otiii'v  iiuthors. 

llie  vnrieties  depeu'l  chleQy  upon  coinposiliou;  in  part  altio,  but  less  fund  amen  tally,  upon 
■iruriurv:  the  prominent  kftiils  are  properly  subspecies,  as  was  true  with  tlie  pymxenei,  and  tbe 
aubdlvidonii  are  to  a  coosideniblc  extent  the  same  here  as  there. 

L   Containing  little  or  no  Aluminium, 

Trbuolite.  Grammatite,  nephrite  pt.  Caleivm-magneitiufn  amphiMe. 
Formula  CaMg.Si.O,,  =  Silica  57-7,  magnesia  28-9,  lime  13-4  =  100.  Ferrous 
iron,  replacing  the  magnesium,  is  present  only  sparingly,  up  to  3  p.  o.  Colors 
white  to  dark  gray.  In  distinct  crystals,  cither  long-bladed  or  short  and  stout; 
ofter  in  thin  blades  flattened  |  5  by  the  oscillatory  repetition  of  the  prism.  In 
aggl-^gates  long  and  thin  columnar,  or  fibrous;  also  compact  granular  massive  (see 
nephrite,  below).  G.=2'9-3*l.  Sometimes  transparent  and  colorless.  Optically  — . 
Extinction -angle  on  A,  or  c  A  **  =  + 16°  to  18°,  nenoe  B^  f\i—  —  74   to  —  72°. 

Skulteriid    c  a  i  =  16'       <r,  =  1'8065       5,  =  1-628B       r,  =  I'flSW      2T,  =  Bl"  22' Pfd 
Also    t  A  i  =  15*       SB,  =  88*-l(»°       3H,  =  lOO'-TOI"       0,  =  1-820       a,  =  l-OH 
.:    8V,  =  87*  Sy  8V,  =  88°  16'  Dx. 

Nordmark,  Flluk: 
e  A  i  =  IT°  18    2H,  =  M*  8ff  0r  =  1-616  LI  /S,  =  1-618  Na  /!„  =  1-630  "n    .-.  SV,  =  W  V 
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OramfnaHU  (from  ypafipiif^  a  Une)  alludefi  to  a  line  in  the  direction  of  the  lonser  diagonal 
wen  by  Hnay  on  tniusvene  seciioDs  of  some  crystals.  It  was  substituted  for  tiemolTte  by  HatXyt 
witlioiit  reasbu,  and  does  not  deserve  recognition. 

ybrdenskididite,  from  Ruscola,  near  "Lake  Onega,  is  tremolite. 

BapkiUU,  from  Lanarh  in  Canada,  is  probably  also  tremolite. 

Hexagonite  from  Edwards,  St.  Lawrence  Co..  N.  Y.,  is  a  pink  tremolite  containing  a  small 
amoant  of  uiau^ese  (anals.  12, 18);  it  was  described  as  hexagonal,  but  its  true  character  was 
ahown  by  Eoeui|;. 

Some  nephrUe  and  aibegtus  (see  below)  belong  here. 

AcTiNOLiTE.  Strahlstein  Germ,  Calcium^magnMtutnriron  amphibole.  Formula 
Ca(Mg,Fe)  Si,0„.  Color  bright  green  and  grayish  green.  In  crystals,  either  short- 
er lon^-bladed,  as  in  tremolite;  columnar  or  fibrous;  granular  massive.  O.  =  3-3*2. 
Sometimes  transparent.  The  variety  in  long  bright-green  crystals  is  called  glassy 
aciinolite;  the  crystals  break  easily  across  the  prism.  The  fibrous  and  radiated 
kinds  are  often  called  cisbesHform  actinolite  and  radiated  actinolite,  Actinolite 
owes  its  green  color  to  the  ferrous  iron  present. 

Pleocliroism  distinct,  increasing  as  the  amount  of  iron  increasefl,  and  hence 
the  color  becomes  darker:  c  emerald -green,  b  yellow-green,  a  greenish  yellow. 
Absorption  c  >  b  >  a  Zillerthal,  Tschermak.  Optically  — .  Estinction-angle  on 
i  or  c  A  <J  =  +  15°  and  Bx,  A  ^  =  —  75°.    Axial  angles,  Dx.: 

St.  Gothard  2Ha.r  =  90'  to  91*  /?,  =  1-686  2V,  =  79'  88' 

2H^y  =  91*  flj  =  1-629  2Vy  =  80"   4' 

Zillerthal       a^  =  1-611        /?y  =  1'627       ^gr  =  1*«W        r  ~ «  =  0025 Uvy-Lcx. 

Named  actiDolite  from  ciKrir,  a  ray,  and  Xt^oi,  $Ume,  a  translatiou  of  the  German  Sirahl' 
9iein  or  tadiated  stone.    Name  changed  to  actinote  by  UaUy,  witbout  reason. 

Nephrite.  Jade  pt.  Cacholong  pt.  A  tough,  compact,  flne-grained  tremolite  (or  actiDolite), 
breaking  with  a  splintery  fracture  and  glistening  luster.  H.  =  (M('5.  6.  =  2'96--d'1.  Niinied 
from  a  supposed  efficacy  in  diseases  of  tbo  kidney,  from  reippo?,  kidnejit.  It  varies  in  color 
from  wbite  (iremoHte)  to  dark  green  (actinolite),  iu  tbe  latter  iron  protoxide  beiiig  pi-esent  up  to 
6  or  7  p.  c.  The  latter  kind  sometimes  encloses  distinct  prismatic  crystnis  of  nctiuolite  (hiihI.  40). 
A  derivation  from  an  original  pyroxenic  mineral  bas  been  suggested  iu  Sf>me  ciises  (Arzruni, 
Tniul>e). 

Nephrite  or  Jnde  was  brought  in  the  form  of  carved  ornaments  from  Mexico  or  Peru  soon 
after  tbe  discovery  of  America.  Del  Rio,  in  his  Mexican  Minernlogv  (1795),  mentions  no 
Mexican  locality.  A  similar  stone  comes  from  Eastern  Asia,  New  Zealand,  and  Alaska  as 
noted  beyond.     See  ulso  pp.  871,  897. 

AsBESTUS.  Asljcstos.  Asbest  Qerm.  Tremolite,  actinolite,  and  otber  varieties  of  amphi- 
bole,  excepting  those  containing  much  alumina,  pass  into  tibrous  varieties,  the  tbers  of  which 
are  sometimes  very  long,  tine,  Hexible,  and  easily  separable  bv  the  liu^rs,  nnd  look  like 
llax.  These  kinds  are  called  cube»itu  (fr.  the  Greek  for  incamiustibU).  Pliny  supposed  it  a 
vegetable  product,  although  good  for  making  incombustible  cloth,  as  be  stntes.  Tlie  amianthus 
of  the  Greeks  and  Latins  was  the  same  thinsr;  the  word  meaning  undeflied,  and  alluding  to 
tbe  ease  of  cleaning  the  cloth  by  throwing  it  into  the  lire.  The  colora  vary  from  while  to 
green  and  wood-brown.  The  name  amianthiu  is  now  applied  usually  to  the  finer  and  more 
silky  kinds.  Much  that  is  called  asbestus  is  ekryeotile,  or  fibrous  serpentine  (Serpen tinas best 
QermX  it  containine  12  to  14  p.  c.  of  water,  see  p.  670. 

Friederi«!i  has  described  varieties  of  asbestus  hi  which  alkalies  are  prominent  (anals.  84,  85); 
one  was  blue  in  color  and  resembled  crocidolite. 

An  asbestiform  mineral  from  Franklin  Furnace,  N.  J.,  has  been  analyzed  by  Koenig; 
he  ffives:  4*8  p.  c.  MnO,  4*6  ZnO  (also  1*70  MnO,  7'10  ZnO  in  another  sample),  Proc.  Ac. 
Philad.,  47,  1887.  Some  other  asbestiform  amphiboles  are  noted  below.  It  Is  possible  that 
some  asbestus  may  properly  belong  to  the  pyroxene  group:  cf.  fegirite,  p.  866,  and  crocidolite, 
p.  400. 

Tbe  following  are  related  to  asbestus: 

Mountain  lecUher  is  in  thin  flexible  sheets,  made  of  interlaced  fibers;  and  mountain  cork 
(Ber^kork)  the  same  in  thicker  pieces;  both  are  so  light  as  to  float  on  water,  and  thev  are 
often  hydrous,  color  white  to  gray  or  vellowish.  Mountain  wood  (Bergholz,  Holzasbest,  Ctenn,) 
is  compact  fibrous,  and  my  to  brown  m  color,  looking  a  little  like  dry  wood. 

Byuoliie  (Amiantboid,  asbestoid)  fr.  Bourg  d'Oisans  in  Dauphiny,  is  of  an  olive-green  color, 
coarse  and  stiff  fibrous;  it  is  stated  to  contain  a  considerable  amount  of  manganese.  The 
name  is  often  given  to  similar  varieties  of  amphibole,  not  necessarily  mangancsiau. 

SiCABAODiTB.  A  thin-foHated  variety  of  amphibole,  near  actinolite  in  composition  but 
carrying  some  alumina.  It  has  a  light  grass-green  color,  resembling  much  common  green 
iiallage.    As  early  urged  by  Rose  it  has  at  least  in  many  cases  been  derived  from  pyroxene 
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(diallage)  by  uralitizatioD,  see  uralite,  below.  It  retains  much  of  the  structure  of  the  diallage  aud 
also  ofteu  eucloses  retnuunts  of  the  origiual  minertil.  It  forms,  along  with  whitish  or  greenish 
saubsurite,  a  rock  called  saussurite-gaUbro,  the  euphotide  of  the  Alps.  The  original  mineral  is 
from  Corsica,  aud  the  rock  is  the  eortUyte  of  Pinkerton,  and  the  verds  di  Corsica  daro  of  the  arts. 

Uralite  Hose,  Pogg.,  22,  821,  829,  1831;  27,  97,  1838;  31,  609,  1881.  Travereellile  pt. 
Pyroxene  altered  toamphibole.  The  crystals,  when  distinct,  retain  the  form  of  the  origiual 
mineral,  but  have  the  cleavage  of  amphibole.  The  chancre  usually  commences  on  the  surface, 
transforming  the  outer  layer  into  an  aggregation  of  slender  amphibole  prisms,  parallel  in  posi- 
tion to  each  other  and  to  the  parent  pyroxene.  When  the  change  is  complete  the  entire  crystal 
is  made  up  of  a  bundle  of  amphibole  needles  or  libers.  The  color  varies  from  white  (tremolite), 
as  in  the  Canaan,  Conn.,  crystals,  to  pale  or  deep  green,  the  latter  the  more  common.  In  composi- 
tion umlite  appears  to  conform  nearly  to  actinolite,  as  also  in  optical  characters  (Dx.).  The  most 
prominent  change  in  composition  in  passing  from  the  oiiginnl  pyroxene  (cf.  anals.  below)  is  that 
corresponding  to  the  difference  existmg  between  the  two  species  in  general,  that  is,  an  increase 
in  the  magnesium  and  decrease  in  calcium  The  change,  therefore,  is  not  strictly  a  case  of 
paramorphism,  although  usually  so  designated. 

Uralite  was  originally  described  by  iiose  from  a  green  porphyritic  rock  at  Mostovaya,  near 
Ekaterinburg;,  and  at  Kaminskapra,  near  Miask,  in  the  Ural.  It  has  since  been  observed  from 
many  localities.  The  microscojpic  study  of  rocks  has  shown  the  process  of  '*  uralitization  "  to  be 
very  common,  and  some  authors  regam  many  hornbleudic  rocks  and  schists  to  represent  altered 

gyrozenic  rocks  on  a  large  scale.  The  following  (1,  2,  5,  7,  9)  are  analyses  of  uralite:  1,  Kath, 
•ogg.,  96,  558.  1855.  2,  Rg.,  Mhi.  Ch.,  421.  1875;  also  Kudernatsch,  Pogg.,  37,  586, 1836. 
Analyses  8-5,  by  Harrington  (Qeol.  Canada,  p.  21,  1879),  give  the  composition  of  the  glassy 
green  centra]  portion  of  a  pyroxene  crystal  (8):  of  the  dull  gray  zone  surrounding  this  (4);  and 
linally  of  the  amphibole  forming  the  exterior  (5).  6,  7  are  analyses  by  Richter  and  Scneerer 
(Pogg.,  84. 883, 1851)  of  the  diopside  (6)  from  Ueichtenstein  and  of  a  fibrous  actinolite (7) derived 
from  it.  8,  9,  by  Dahms  (Jb.  Min.,  Heil.,  7,  99,  1890),  show  the  change  of  composition  from  the 
onginal  diallage  (8)  to  the  resulting  amphibole  (9).  10,  11,  by  Kammelsberg  (Ber.  Ak.  Berlin, 
243.  1862),  give  the  composition  of  diopside  (10)  and  tremolite  (11)  associated  together  in  granu- 
lar limestone  at  GulsjO,  Wermland,  Sweden,  the  latter  apparently  derived  from  the  former. 

G.  SiO,   Al,0,Fe,0,  FeO    MnO   MgO     CnO   Na,0  K,0   ign. 

I.  Neurode     8-278    |  48*70    082      —     25*21      —     1201     ll*2r»  tr,  1 01=  99*00 

8.  L.  Baltym  8*148       60-75    6-65      —     16*48    0*79    12*28    11*59      —       —     1*80=  99*84 

8-5,  Templeton,  Quebec. 

Z.  Pyroxene     3181        50*87    4*57    0*97      1 96    0  15    15  87    24*44    0*22    0*50    1*44=100*49 
^  •*  8206       60*90    4*82    1*74      186    015    15*27    24*89    008    0  15    1*20=100*0« 

k   Vralite        8003        52*82    8*21    207      2*71    0*28    19*04    15-89    0*90    0*69    2*40=  99*61 

6.  7,  Reichcnstein. 

s   Diopside  54*50    110      —       800      —     1896    21*41      —       —     1  •19=10016 

«     UraiiU  55*85    0-56      —       5*22    0-40»  23*99    11*66      —       —     215=  99*88 

8,  9,  Zwartkoppics,  Transvaal,  S.  Africa. 

S.  JXaUage  f  68*68    812    5  09    18*54      —     18  77      619    0*57    0*20      —=10101 

9.   Uralite        8  088    }  62-78    4*70    6*26    10*21      —     12*59    12*58    0*28    0*06    1*64=  99-90 

GulsjO,  Wermland. 

10.  Diopside      8*249        5511      —       —       0*54      —     18-89    25 68      —       —       —  =  9967 

11.  Tremolite    3*008       57*62     —       —       0*84      —     26*12    14*90      —       —       —  =  9948 

•CuO 

It  is  interesting  to  compare  in  this  connection  the  analyses  of  green  pyroxene  (anal.  68,  p 
860)  and  amphibole  (anal.  Il2,  p.  896)  associated  in  parallel  position  at  Vesuvius  by  Rath:  also 
of  a  simihr  occurrence  by  Hawes,  from  Edenville,  anal.  32,  p.  359,  and  anal.  108,  p.  896. 

CuMMiNQTONiTB.     Amphibole-Anthophyllite.    Iron- Magnesium- Amphibole,    Des  Cloizoaux 
has  used  the  name  amphibole  an thophyl lite  for  certain  varieties  of  amphibole  resembling  antho- 

fhyllite  and  essentially  identical  with  it  in  ct)mpo8ition,  but  optically  proved  to  lie  monoclioic. 
or  that  from  Kongsberg  (anal.  89)  he  linds  mm"  =  54**  48',  and  c  A  i  =  15"  to  16°.    Also: 

2Ho.r  =  120M8f     2Hoy  =  120-2J'     2Ho.bi  =  118**  31J'     /?r  =  1-688       .*.    2Va  =  77' 52' 
For  that  from  Greenland  (anal.  90)  c  A  ^  =  16°  to  17°: 

2Ho.P  =  119'  48'    2Ho.bi  =  US'  22'.    Also  2Ho.r  =  119*  27'    2Haw  =  117°  24'. 

The  original  cummingtoniie  is  nearly  the  same,  but  contains  more  iron  and  less  mapicslum 
ranal.  92,  93).    It  is  gray  to  brown  in  color;   usually  fibrous  or  flhro-lamellar,  oft«n  nidiated 
G.  =  81-8-32.     Named  from  the  locality,  Cunnnington.  Mass.     The  mime  has  also  Ix^en  a 
for  a  partially  altered  rhodonite,  which  Hermann  erroneously  called  a   'Mangan-amphibol." 
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AfUhoUU.  This  Dame  (EeDOg.,  Ueb.,  6.  18.59,  1860;  Dana,  Min.,  5tb  Ed  ,  p.  284)  has  been 
ased  for  certaio  asbestiform  ampbiboles  coutaiuing  20  to  81  p.  c.  MgO  and  12'<$  to  9  p.  c.  FeO 
without  lime  and  alumina.     Cf.  anals.  81-88.  5th  EtT.  p.  287. 

Danmemokite.  Jron-Manganese  Amphibole.  Color  yellowish  brown  to  greenish  gray. 
Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and  manganese.  In  thiu  pieces 
B.B.  fuses  to  a  dark  slag. 

AsbeferrUe  of  IgelstrOm  is  similar;  it  is  grayish  white  to  ash-gray,  and  like  a  gray  asbestus; 
iD  acids  not  soluble  (anal.  95). 

SUflergite,  Like  amphibole  in  form,  cleavage,  and  twinning  (|  a).  H.  =  5*5.  G.  =  8'446. 
Color  dark  yellow  to  brownish  gray.  Pleochroism  distinct.  Extinction -angle  on  h.  Id"*  45'. 
Sliown  by  Bertrand  to  belonc;  here  with  also  the  following  mineral.  From  Vester  Silfberg, 
Wermland,  Sweden.     See  anaL  96. 

HiUang$ile,  Near  dannemorite,  cf.  anal.  97.  Resembles  anthophyllite.  Optically  — . 
Occurs  with  garnet,  magnetite,  and  igelstrOmite  at  the  iron  mine  of  Uillflng,  parish  of  Ludvika, 
Dalame,  Sweden. 

Grunbrite.  Iron-AnvphiboU.  Asbestiform  or  lamellar-fibrous.'  Luster  silky;  color  brown; 
6.  =  8*718.  Formula  FeSiOs.  Optical  properties  those  of  amphibole,  according  to  Des 
Cloizeaux  (Min.,  1,  59,  1862).  Levy-Lex.  g^ve  the  extinction-angle  as  U"*  to  15*.  Pleochroism 
feeble;  Occurs  in  metamorphic  schists  in  the  Dept.  du  Var,  France.  QrAner's  analysis  gave: 
810,  43*9,  AUO,  1-9,  FeO  52*2,  MgO  1*1,  H^O  0*5  =  996.  This  amphibole  needs  further 
study. 

RiCHTERiTE.     Sodium-Magnesium-Manganese  Amphibok.    In  elongated  crys- 
tals^ seldom  terminated.     Observed  forms,  L&ngban: 

a,  b,  c,  »,  m,  e,  p,  r,  o,  »,  *?  (cf.  p.  886).  Measured  angles :  mm'"  =  56*  7',  rr'  =  31°  18', 
mr  =  68*  29 ,  mp  =  77*  28'.    See  Flink,  Ak.  H.  Stockh.,  BQiang,  13  (2).  No.  7,  82,  1888. 

6.  =  3'09.  Color  brown,  yellow,  rose-red.  Transparent  to  translucent. 
t  a6=  +  17°  Flink,  20°  and  /3j  =  1-63  L6vy-Lcx. 

From  Paisberff  and  L&ngban,  Sweden.  Characterized  by  the  presence  of  maneanese  and 
alkalies  in  relatively  large  amount.  See  anals.  98.  99.  Michaelson  gave  for  a  L&ngban  amphi- 
bole, with  O.  =  8  09.  Ofv.  Ak.  Stockh.,  20,  197.  1868: 

8iO,  6416    A1,0,  0  62    Fe,0, 1-77    FeO  280    MnO  509    MgO  2018    CaO  6  06    Na,0  277 

[KaO  6-87    ign.  012  =  99  88 

The  above  is  the  richterite  of  Igelstr<>m  and  Flink.  The  character  of  the  original  mineral 
named  by  Breitlmupt  is  doubtful,  fireithaupt  describes  it  as  occurring  in  acicular  crystals,  af- 
fording the  prismatic  angle  46''  22':  with  O.  =  2'826;  color  isabella-yeliow,  rarely  pale  yellowish 
brown;  B.B.  very  fusible.     See  Astochite,  p.  1027. 

Marmairolitb  iV.  0.  HoUi,  G.  F<>r.  FOrh.,  2,  530,  1875.  In  very  fine  crystalline  needles. 
H.  =5.  G.  =  3'07.  Color  pale  yellow.  Powder  white.  Transparent  Analysis  (mean  of 
several): 

810,56*27   FeO  203   MnO  4*86   MgO  21 '36   CaO  6*33   E,0  1*89   Na,0  594   ign.  0-90=99'58 

Formula  approximately  RSiOt.  B.B.  fuses  with  some  difficulty  to  an  opaque  bead.  Not 
attacked  by  acids.  Occurs  with  scheflerlte  in  a  brownish  manganesian  limestone  (containing 
ft'56  MnO  and  1*35  PbO)  at  L&ngban, Wermland,  Sweden.  Named  from  fiap^iaipeiv,  toglitten. 
Groth  suggests  that  this  may  be  a  massive  form  of  richterite. 

BreUlakUe.  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo  di  Bove.  It  was  made  a 
variety  of  pyroxene  by  Chapman  (Phil.  Mag.,  37,  444,  1850),  but  Lasaulx  (Jb.  Min.,  380.  1878) 
shows  that  it  has  the  form  and  optical  characters  of  amphibole.  The  color  is  dark  brown  to 
black,  and  the  pleochroism  stronglv  marked.  Blowpipe  tests  prove  the  presence  of  iron  and,  in 
less  amount,  of  manganese,  hence  ft  is  inferred  that  ft  may  belong  near  richterite.  Named  after 
8.  Breislak.  an  Italian  geologist  (1748-1826). 

11.  Aluminous. 

Aluminous  Ampbiboles.  Contain  alamina  or  ferric  iron,  and  usually  both, 
with  ferrous  iron  (nometimes  manganese),  magnesium,  calcium,  and  alkalies.  The 
kinds  here  included  nmge  from  the  light  colored  edenite,  containing  but  little  iron, 
through  the  light  to  dark  green  pnrgasife,  to  the  dark  colored  or  black  hornblende, 
the  color  growing  darker  with  increase  in  amount  of  iron.  Eitinction-angle  vari- 
able, from  0**  to  37°,  see  below.    Pleochroism  strong.    Absorption  usually  c  <  b  <  0. 

£h>£NiTB.  Aluminous  MngneHum-  Calcium  Amphibole.  Color  white  to  grw  and  pale  green, 
and  also  colorless:  O.  -=  8'0-8'059.  Resembles  anthophyllite  and  tremolite.  Named  from  the 
locality  at  Edenville,  N.  T.  To  this  variety  belong  various  pale-colored  ampbiboles,  having  less 
than  5  p.  c.  of  iron  oxides. 
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Koksfiarovite  is  a  variety  from  the  oeigliborhood  of  L.  Baikal  named  after  the  Ruasiaii 
mineralogist,  N.  von  Eoksharov.    See  anal.  105. 

Pargasitk  and  Common  Hornblende.  Colors  bright  or  dark  green,  and  bluish  green  to 
ffrajrish  black  and  black.  Q.  =  8'06-8'47.  PargasiU  is  usually  made  to  include  green  and 
Bluisb-gi'een  kinds,  occurring  iu  stout  lustrous  crystals,  or  granular;  and  common  furt^nbUnde  the 
greenish  black  and  black  kinds,  whether  in  stout  cryst«ils  or  long-bliided,  columnar,  tibrous,  or 
massive  granular.  But  no  line  can  be  diiiwu  between  them.  The  exiinctiou-augle  on  6,  or 
C  A  ^  =  +  1^*"  10  ^"^  chictiy.  Pargasite  occurs  at  Pargas,  Finland  in  bluish  green  and  grayish 
black  ciystals.  The  dark  brown  to  black  hornblendes  from  basaltic  and  Diher  igneous  rucks 
varv  somewhat  widely  in  optical  characters,  the  angle  c  A  ^  =  O'^  to  +  10'  chiefly.  They  curry 
both  aluminium  and  ferric  iron  and  also  alkalies. 

The  following  table  (Tschermak  et  al.)  shows  the  variation  in  optical  characters  for  the  am* 
pfaiboles  embraced  here;  of.  observations  on  tremolite  and  actiuolite  already  given,  pp.  388,  889. 

Optical  character 
and  extinction-angle  on  b  Axial  angles  Pleochrolsm 

c  A  ^  t  t  a 

PargaHU  4- -hl8*         aE,=107'80' /ff=l-64    2V=59''        grn.-blue  emd.-gm.  grn.-yw. 

Common  Eomblende. 

Volpersdorf      -j-  19"  68*  /5,=1'642  2V,=85'4'     brown      yellow  yw.-gm. 
Baualpe 

Karinifiin  17*  gm.-bm.  yw.-bm.  vw.-gm. 

Franklin,  N.  J.  17*  15*  blue  grn.  yw.-gm.  huy.-3rw. 

Arendul,  blk,  \T  80'  blk..bm.  bru.-yw.  blk.-bm. 

Kordmnrk  12°  34' 

Basaltic  Hornblende, 

Jan  Mayen  0'                                                                     orange     orange      black 

Czemosin  -       1"  40'  2H,=  98*24'  /5  =1-71    3V,=79'24'   blk.-brn.  brn.-red    hny -yw. 

AranyerBerg  87M2'  2Ey-=  67*87'  2Hy=5r-8                     grn.-bm.  yw.brn.    olive  gm, 

Qam$igradiU  80**                                                                     grn.-yw.  yellowish  btl.-gru. 

Wiik  obtained  for  a  light  green  variety  (16  to  16  p.  c.  AlaOt)  r  A  ^  =  26*  80'.  and  for  a 
similar  one  from  Korpo  (20  p.  c.  AUd)  c  A  ^  =  27*  80';  a  black  variety  from  Pargas  (12  p.  c. 
AUO,)  gave  24*  80.  Black  hornblende  from  SillbOle.  Finland  (4*96  AUOs),  gave  him  c  a  ^ 
r=  18"  30'. 

Noralite  (5th  Ed.,  p.  286)  is  a  black  aluminous  iron-calcium  amphibole  in  which  magnesium 
Is  nearly  absent.     Anal.  120.    From  Nora.  Westmanlaud,  Brevik,  Norway,  etc. 

Oamsigradite  contains  manganese  in  considerable  amount,  anal.  121.  Color  velvet-black. 
O.  =  8*12.  For  optical  characters  see  above,  and  Lex.,  Bull.  Soc.  Min.,  10,  147,  1887.  Named 
from  the  locality.  Gamsigrad  in  Servin,  where  it  forms  with  white  feldspar  a  rock  called  tima^^. 
An  amphibole  from  Franlclin  Furnace  examined  bv  Kloos  (anal.  122)  belonsrs  near  here  in  com- 
position; it  contains  both  manganese  and  zinc.  G.  =  8'd52.  Color  dark  leek-green.  Optical 
characters,  see  above. 

Mangan-^mphibol  of  Hermann  (Cummingtonite  Rammeleberg,  and  Hermannite  KenngolXS  ia 
nothing  but  rhodonite  of  Cummington,  Mass.,  erroneously  analyzed.  The  error  ia  perpetuated 
by  Rg.,  Min.  Ch.,  1875,  and  Groth,  Tab.  Ueb.,  1889. 

IjiaetatUe  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
mm"'  =  59*  40',  and  G.  =  8  08-8  11. 

Synioffmatite  is  the  black  hornblende  of  Vesuvius,  analyzed  by  Kammelsberg  (anal.  110).  in 
which  he  found  mm"'  =  65*  52',  G.  =  8'272.     For  Scharizer's  use  of  this  name,  see  p.  888. 

Breithaupt  has  also  introduced  other  names  (as  Amphiba^un  ferrotue,  A.  baealtieue,  A.  eoMfeue, 
etc.).  His  A.  Wdlleriantu,  or  Wallerian,  is  a  black  hornblende  from  Nordmark,  supposed  to  be 
criclinic.  The  amphibole  from  the  Saualpe,  Carinthia,  is  A,  Carinihinve  or  Cariothine 
(Karinthin),  etc. 

Bergamaekite  is  an  iron-amphibole  containing  almost  no  magnesia.  It  occurs  in  a  quart  zoee 
hornblende-porphyry,  from  Monte  Altino,  Province  of  Bergamo,  Italy.  Forms acicular  crystnlH, 
vertically  striated,  and  arranged  in  parallel  or  radiated  groups;  cleavage  prismatic,  56*.  G. =3  075. 
See  anal.  128. 

Kaereutiie  is  a  titaniferous  amphibole  from  Kaersut,  Umanaks  flord.  North  Greenland,  oc- 
currin]^  in  a  chrysolltic  rock.  Crystals  prismntic,  mm"  =  55*'  29'.  G.  =  8'04.  Color  black, 
brownish  by  reflected  light,  streak  chocolate-brown.  Peculiar  iu  containing  a  large  amount  of 
titanium,  anal.  124. 

The  following  ana'iysp49,  largely  recent,  exhibit  the  composition  of  the  various  kinds  of  am- 
phibole from  the  importnut  localities.  Additional  (older)  analyses  are  given  in  5th  £d.,  pp.  29i 
to  239;  also  R?  ,  Mlu.  Ch.,  1860  and  1875.  Cf.  also  Heddle,  Trans.  R.  Soc.,  Edinburgh,  28, 
^ieiaeq,,  1878. 

Anal.— 1,  Berwerth.  Ber.  Ak.  Wien,  86  (1),  158.  1882.  2-6,  Rg.,  Pogg.,  103,  294, 1858^ 
Her.  Ak.  Beriin,  243,  1862,  Min.  Ch.,  895,  1875.    7,  W.  M.  Burton.  Am.  J.  Sc.,  39,  852.  1890 
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8,  T.  M.  Cliatard,  ibid.    9.  Fnrsky.  Vb.  G.  Reichs.,  208, 1876.    10.  Heddle,  Min.  Mag..  6,  108. 
1882.    11,  Hofmauu,  MiD.  Miith.,4.  587.  1882.    12,  Koenig.Proc.  Ac.  Philad..  180, 1876.    18.  E. 

5.  Sperry,  priv.  contr.     14,  Hidegh,  quoted  byZeph.,  Lotoa,  1879.    15.  Fliuk,  Ak.  H.  fcitockh., 
Bibaug,  13  (2).  No.  7.  77.  1888. 

16.  Breidenbuugh.  Am.  J.  Sc.,  6.  211. 1878.  17,  Egger.  ^^iii  -Mittb.  243.  1874.  18.  Ny- 
kopn.  quoted  by  Wiik.  Zs.  Kr.,  7,  79,  1882.  19,  Hofmuun,  ibid.  20.  Massie,  Ch.  News,  42, 
194.  1880.  21,  22,  Rg..  Pogg..  103.  296,  1858.  28,  Rg.,  Min.  Cb..  396.  1875.  24,  Hunt.  Pbil. 
Kag..  1,  320.  1851. 

25-28,  Fellenberg,  Vh.  Schweiz.  Ges..  Bolothurn.  63,  89  ei  aeg.,  1869.  29-32,  Id.,  Ber.  Ak. 
Mflncheii.  255  et  teq.,  1873.  83-36,  Id.,  Mittb.  Ges.  Bern,  112,  l«b5.  37-39.  Dainour,  C.  R., 
61,  6^1,  1865.  40-42.  Berwertb.  Ber.  Ak.  Wien,  80  (1).  102.  1879.  40  of  crystals  (nclinolite) 
embedded  in  the  nephrite.  43.  Rath.  Zs.  Kr..  3.  593,  1879.  44,  45.  C.  L.  Allen,  Cb.  News,  46, 
216,  188*3.  46-50.  Sboetensack,  luaug.  Diss..  Berlin,  1885.  51-61,  Beck  and  Musbkelov  (58, 
50  by  Nikolayev),  Vb.  Miu.  Ges.,  18,  1  et  seq.,  1882.  62.  63,  Jannettaz  and  Michel.  Bull.  Soc. 
Miu  .  4.  178,  1881.  64-66,  Frenzel.  quoted  by  Meyer,  Jb.  Min  .  2,  324  ref.,  1884  67,  68,  Traube. 
Jb.  Min..  Beil.,  3.  412.  1885.  69.  Id.,  Jb.  Min.,  2.  277,  1887.  70-80.  F.  W.  Clarke.  Proc.  U. 
8.  Nat.  Mus.,  11. 115  et  eeq.,  1888 ;  Am.  J.  8c..  28,  20,  1884.  Also  Bodewig,  Zs.  Kr..  10,  86» 
1884:  Seubert  and  Linck,  Ber.  Ch.  Ges.,  16,  219.  1882. 

81.  Meitzendorf,  Poirg..  62,  626.  1841.  82,  Rg.,  Min.  Ch.,  475,  1860.  83,  Bcheerer.  Pogg.^ 
84.  383.  18.J1.    84.  86,  Friederici.  quoted  by  Bauer,  Jb.  Miu.,  1,  158,  1882. 

86.  T.  8.  Hunt.  Am.  J.  8c.,  27.  348,  1859.  87,  Fikentscber.  J.  pr.  Ch.,  89.  456,  1868. 
88.  Maskelyne  and  Flight,  Q.  J.  G.  Soc..  30,  412.  1874. 

89.  90.  Lechartier,  quoted  by  Dx..  N.  R..  117,  1867.  91.  C.  8,  Palmer,  quoted  by  Williams, 
Jb.  Min..  2.  176. 1885.  92.  93,  8mith  and  Brush,  Am.  J.  8c..  16,  48,  1853.  94,  Erdniann,  5tb 
Ed.,  p  237.  95,  IgelstrOm.  1.  c.  96.  Weibull,  G.  For.  Forh.,  6,  504,  1888.  97,  Igelslr5m, 
Ball.  Boc.  Min..  7,  282. 1884. 

98,  Igelstrdm.  Ofv.  Ak.  8tockb..  24,  12,  1867.  corrected  for  admixed  magnetite  and  calcite. 
99.  EngstrOm.  G.  F5r.  FOrh.,  2,  470.  1875. 

105-102.  Rg.,  Pogg.,  103,  441,  1858.  108,  Berwertb.  1.  c.  104.  Chatard,  quoted  by  Genth, 
Am.  Phil.  Soc.  13,  873,  1873.  105.  Hermann.  Bull.  8oc.  Mosc.,  36  (2),  245  1862.  106,  Loren- 
aen,  Medd.  GrOnland.  7,  1884.  107,  Harrington,  Rep.  G.  Canada,  201.  1878-74.  108  Hawes, 
Am.  J.  8c..  16,  897,  1878.    109, 110.  Rg..  1.  c.    Ill,  Berwertb,  1.  c.    112,  118.  Rath,  Pogg.,  Erg., 

6,  229. 1878.  114.  115,  Rg.,  1.  c.  116,  8chmidt,  Min.  Mltth.,  4.  23.  1881.  117.  Scharizer.  Jb. 
Min.,  2,  148.  1884.  118,  Doelter.  Cap  Verd,  p.  82.  1882.  from  homblende-phonolvte. 
119,  Tamm,  Inaug.  Diss.,  p.  9.  Stockholm.  186^.  120.  Khiproth.  Beitrilge.  6.  155,  1810. 
121.  Fuller.  B.  H.  Ztg..  20,  58.  1861.  122.  Klooa,  Jb.  Min.,  1,  211,  1876.  128,  Luchetti,  1.  c. 
124,  Lorenzen.  1.  c. 


L    Containing  UUU  or  no  Alumina, 


Trbmolite. 


G. 


1.  St.  Gothard  8'027 

2.  GulsjO  3-003 
8.  8we<len  2*930 
4.  Gouverneur  3000 
6.  Greenland  3*004 

6.  8t.  Gothard ,  2930 

7.  Pierrepont,  Inrown 

8.  Russell,  ffreen 

9.  Chejnon 

10.  Sutherland  2'964 

11.  Gumeck.  Styria  2*950 

12.  Eilwards.  Hexag.  2'996 
18.  •'  "  2*998 
14.  Nordmark 

16.  Morawitza  2*987 


8iO.  AltOs  FeO  MdO  MgO  CaO  ign. 

58  40  0*56    0  26  —  24*82  13*63  1*86=    99*52 

57-62  —     084  —  26*12  14*90  —    =    99*48 

58*87  1-77     tr.  —  28*19  11*00  018  =  100  01 

57*40  0*88    1-86  —  25*69  13*89  0*40  =    991? 

5471  _     2*41  —  28  92  16*06  8  38  =    99*48 

58-80  0*81    300  —  24 12  12*22  1*20  =    99*65 

66*44  2*61»  0*73  0 11  22*98  11*88  2*46  Na,O218,K,O0*75, 

[TIO,  Oil  =  10015 

56*54  1*79*  2*36  —  24*42  18*69      —  NaaO  115  =  99*95 

57*74  186    0*84  —  25*47  12*71  —=  100*11  [=  100*02 

66*15  1*48«  0*72  0*07  2414  18*81  2*60  Na,O0-21,B:,O  0*44 

57*45  0*82    1*36  —  24*08  18*75  2*32  =  99*72 

58-20  1*40      —  1*37  2414  12*20      —  Na,0 1  90  =  99*21 

58*54  0*80    0-44  2*39  25*16  10*48  0*68  Na,0  0*96,  F  0*41 

6.577  —     2*95  —  24*73  15*92  —  =99*87      [s  99*88 

56  98  0-64    8*87  0"87  21*78  15*12  1*25  =  99  91 


•  Incl.  0*84  Fe,0,. 


*  0  69  Fe.O.. 


•l*62Fe,Oi. 


ACTINOLITE. 

16.  Brewster.  N.  Y. 

17.  Fellhig^  Austria 

18.  Loio,  f^nland 

19.  Onjfirvi 

20.  Amelia  Co.,  Va. 

21.  Arendal 

22.  Ordner 
28.  Suh.hHch.  JIbroua    ^  848 
24,  UaphiUte  2*845 


2  99 


8041 
8-026 
8  067 


I  57*44  1*13  4*38  015 

I  56-88  1  84»  3-26  tr. 

55*45  1-89  4-87  — 

56*92  510  1*01  — 

56  96  6*77*  2*24  — 

56-77  0  97  5*88  — 

55*50      —  6*25  — 

54*60      —    12  80  116 

55  30  0-40  6  30  tr. 


22  59  13*29  1*52  =  100*45 

26*48  12*85  —   =  100*76 

22*98  18*96  —  =    99*15 

20*99  16  68  —   =  100*70 

22  38  11  44  0*31  =  10006 

21*48  18*56  2  20  =  100*86 

22*56  18  46  129=    9906 

1«*98  12*81  0-61  =    98*96 

22-50  18*36  0*80  alk.  1  05  =  99*21 


•  0*48  FeaO,. 


«»  2*45  FcaO,. 


894 


SILICATES. 


NephrttEi 

25.  Scbwemmsal 

26.  Agraffe 
27. 

28.  NewZeiiland 

29.  Turkestan 


80. 

81. 

82. 

88. 
84. 
85. 
86. 
87. 
88. 
89. 
40. 
41. 
42. 

48. 
44. 
45. 

46. 

47. 

48. 

49. 

50. 

51. 
52. 

58. 

54. 

55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
78. 
74. 
75. 

7a 


4« 


it 


G.  SiO,  A1,0,  FeO  MuO  MgO  CaO 

8025  57*66  1*80    2  07  1*02  2800  13*44 

8008  57-80  1*43»  4  29  0*49^  21  96  1810 

2*968  59-82  0*65    0  76  0*51  24*50  18*58 

8*028  57-75  0-90    479  068  1986  14*89 

2*972  59*80  0  58    0*70  0*55  2564  10  47 

2-957  59*50  0*75    1'85  0*79  24  24  11*60 

2*980  58-42  0*70    0*67  0*46  24*89  18*85 

2*974  59  21  0-84«  0*97  0  58  23*55  14*61 


Meilen 


(« 


Concise 

China 

New  Zealand 

"  OeeaiUcjade'' 

New  Zealand,  cry$t. 


ft 


•« 


S.  America 
Karakash 
New  Zealand 


8*02 

2*98 

2  974 

2-970 

8*015 

8*18 

8*090 

8*081 

2-949 

2*98 

8*026 


5710 
56-50 
56*90 
5614 
57  60 
51-70 
52  25 
56-55 
57*85 
57*88 


0*48 

0*25 

0*95* 

0-84« 

0-21 

0-22 

0-22 


6-80 
6*75 
7-06 
4*66 
0-66 
7*62 
6-80 
6-21 
5-94 
8-50 


0-65  2060 
0-42  20*09 
0*67    20-87 


1-18 

0*16 

tr. 


57  82  186  8*56 
57-85  1*08  1-22 
56-84    1-60    4*86 


22*68 
25  61 
28-50 
18-07 
19-78 
20*70 
22  82 

21*85 
22*78 
20-23 


Tienshan,  darkgm.  2 980 
Khotsn,  moUt-gray  2*947 
Irkutsk,  |rto..^ni.  2954       56*92    4*85    188    0  24    21*92 


56  72    0-47    8  88    0*29    21*95 
5706    0-74    0*81    020    24*16 


Kansu,  grrirgray  2*948 

Khorkue  Chamll,ioA»to  2*978 


57*72    885    0*18 
54*88    4*77    1*04 


28-67 
25*50 


R.  Belaya 
R.  Kitol 


8004 
8*085 


66-20    2*18^  8*58    0*24    22*25 
5478    2*12    8*12      —     28*25 


12*76 
18-87 
12*94 
11*12 
12*68 
18*09 
19  27 
1860 
18*47 
18-68 

18*89 
18-40 
13*51 

12*18 

12*88 

1256 

9-42 
8-18 

18*28 
12-87 


ign. 

1-05  =  100  04 
1*85  =  100*21 
105  =  100  87 
0-68=  99-93 
0*62  K,0  1  02.  8iP, 
ri-28  =  100  11 
0-85   K/0    1*57    ^ 

[100  65 

1*20  K,0  010,  SiF« 

[0  60  =  100-«9 

0-78   KaO    0-19    = 

[100-68 
8*25  =  100  66 
8-50  =  100*63 
2  80  =  100*74 
8  72=  99  98 
2*74=  99*70 
2*42  =  99*28 
150Na,O0-68=99*41 
2-81  =  9916 
8-18  =  100  81 
2*78  K,0     0  69    = 

[100-57 
8-28  =  100-71 
2-69  alk.  0-48=96*90 
8-57  alk.      0*58    = 

[100  69 
4-81  alk.      0-49    = 

[100*24 
4*88  alk.      0*50    = 

[10018 
1*84  alk.      0*44    = 

[10015 
0*79  =  100*68 
0-28  Na,0    5*71     = 

[100-21 
811  =  100-79 
2-99  alk. 


«< 


«< 


8*020        55  61    1-89    4*01      —     2210    12*85    8*51  alk. 


R.  Bystraya 

8085 

Caucasus 

2*969 

Yarkand 

2*949 

t( 

2*962 

Tiraur's  Tomb 

2*926 

Termes 

2-948 

Peking 

Mt.  Botogol,  light 

8*15 

•*        "       green 

808 

Yunnan 

Sannthal 

2-98 

Murthal 

8-00 

JordansmUhl 

2*982 

whUs 

8*043 

Reichenstein 

8  04 

Ala.Hka,  yw.-gm. 

2*989 

iiik.-gm 

8*006 

blk.  am. 
"       black 

8*010 

2922 

"       dark  green 

8012 

New  Zealand,  drk.  gm. 

Bw\aB,  green 

8*016 

1-07    = 
[100*15 
5500    1-95C  8-51    0*21    22*51    1805    8*41  alk.      0*75    = 

[100*39 
0*89  = 
[100-86 
8-21  =  10009 
8-61  =  99-68 
8*28  =  99*80 
814  =  100*08 
8-14=  99*90 
8-74  =  100-20 
8-59  =  100-56 
808=    99-87 


t 


55*97 
56-48 
56-56 
5707 
56  88 
56*71 
56-86 
56*60 
55*13 
56*58 
5514 
55*94 
56*93 
59*21 
56*59 
56*01 
5612 
56-08 
57*11 
57-01 
56  78 
66-87 


1*98 
1*35 
104 
0-91 
1*54 
1*28 
141 
1*87 


0*92 

0*56 
101 
1*16 
1-41 
1*98 
0-63 
1-01 
2-57 
0-42 
8*22 
1-60 


8*82 
2*90 
046 
0-81 
3*46 
0-92 
0-88 
2-88 
8-50 
412 
4-81 
6*01 
4-99 
2-40 
5-85 
6*34 
7*45 
7  67 
5-15 
6-95 
5*96 
6*33 


tr. 

tr. 
0-71 
0-80 

tr. 

tr. 

tr. 

tr. 

tr. 

tr. 
tr. 


22-12 
22  56 
25  24 
25*43 
28-89 
24*62 
25*81 
28-04 
19-67 
21*65 
22*92 
22*12 
19-21 
20*81 
21-86 
21*54 
20*92 
19*96 
21*88 
21-86 
19*42 
21*06 


12*99 
12*78 
13-27 
18-22 
11-49 
12-96 
13-01 
18*45 
1418 
1292 
18*12 
12*68 
14*54 
14*08 
1206 
12  54 
12-72 
18*85 
11-54 
12*75 
18  24 
18*45 


8-10 
8  25 
2*88 
2  59 
1*98 
181 
1-88 
1*91 
1-42 
208 
2*06 
1*41 
0*88 
0-63 


100  53 
99*44 
98-87 
99*87 
99*32 

100*27 
99*10 

100*82 
99*26 

100*10 
99-81 
99  90 
99  40 
99*84 


•  Incl.  0-56  Cr,0..   *  0-15  NiO.   •  0  84  Pe,0,.   *  0  80  Cr,0,.   •  0^26  Cr.0,. 
'  0-81  Cr,0«.  •  0  84  Fe,Oi. 
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SiO,  AUO,  Fe.Oa  FeO  MnO  MgO     CiiO    ign. 

77.  Jade Mts.,  Alaska,  pm.  pray      58*11    0  24    544    0-38     <r.      21*97    1201    178  =i  99*98 

78.  "  ••  55  87    2  07    5*79    0*88     ir.      21*62    12  43    l-3«  =  99*54 

79.  "  inhiU  56-85    0*88    4*83    145     tr,     21*56    18  09    176  =  99  92 

80.  ''  brownish        57  88    019    4*48    1*25     tr,     22*71    12*14    1-78  =  99*88 

ASBESTUS,  ETC. 

SiO,  AltO,  FeO   MnO  MgO     CaO   NatO  E,0  ign. 

81.  Zillerthal,  ^«6e«riM  5587  —  4-31  1*12  20*83  17*76  —  —  —  =    99*39 

82.  Kuhnsdorf,  Kymatin  .    67*98  0*68  6*82  —  22*38  12  95  ~  —  —   =  100*21 

83.  Zillerthal.  Boek  Cork  5720  —  4*87  —  22*85  18*39  —  —  2*48  =  100*24 

84.  Fninkeusteiu  57*69  --  2*46  0*18  28*68  13*39  8*14  —  0  17  =  100*66 

86.  Mexico,  blue  55*48    2*01      —       —     17  23    10*35    1*54      —     1*47  -  100*40 

Bmaragditb. 

SiO,    A1,0,   FeO     MgO      CaO     Na,0     E,0    ign. 

U.  Alps  54  80     5*15^    8*87     1901      18  72     2*80       --      0*30  =  9915 

87.  L.  Geneva  52*34     4*82'»    7-89     1648     14*88     2*2         —      116  =  98*78 

88.  Da  Toits*  Pan,  S.  Africa    52*97     1*94     4*52     17*49     20*47     1*77      ir.      0*58  =  99*74 

•  Incl.  0*61  Cr,Oi.  »» Incl.  some  Cr,0«. 

CUMMINOTONITE,   AMFHIBOLB-ANTHOFHTLLITB. 

G  SiO,  A1,0,    FeO    MnO  MgO    CaO  Na,0  K,0   ign. 

89.  Kongsberg  8*14         55*24    018    17*68    2*00    21  17    1*85      —       —     2*41  =  100*48 
.  90,  Greenland  815  55*82    0*47         20*22         20*61     114      —       —     2*10  =  100*06 

91.  Ballimore  8'068        67  26    1*28»  15-64      —     21*70     tr.      2*80     tr.       —  =    99*88 

9*2.  Cummington  6109    0*95    3207    1*50    10*29     tr.     0*76     tr.     8-04=    99*69 

9a  "  50*74    0*89    83 14    1-77    10-81     tr.     0*64     tr.     8*04  =  10048 

•  1*28  Fe,0,. 

Dannehoritb. 

94.  Dannemora  48*89    1*46    88*21    8*46     2*92    0*78      —       ~       _  s  100-67 

95.  BrunsiS.  AtbtftfrriU  46*25      —     40*40  10-88  —       —     8'47  r=:  100 
n.  SUJhefgiU    G.  =8-446    148*88      ^     80*49    8*84      8*89    1-74      —       —     0*44=    98*28 

97.  Hillftngsite  48*26     ^     28*17  12*08      6*86    8*22      —       —       —  =    97*68 

RiCRTEBlTJfi. 

G  BiO,  A1,0,   FeO    MnO  MgO    CaO  Na,0  K,0   ign. 

98.  Pajsberg  62*28      —     1*35    1137    2108    5*20         8-82       —=100 

99.  L&ngban  8*09  63*28    2*81    1*62      7*54    19*20    8*48    6*88    0*66»  0*71  =  100*06 

•Li,0. 

11.  AlumifumB  AmpMboUB. 

Edbnitb. 

G.  SiO,    A1,0,  Fe,0,  FeO  MnO  MgO    CaO    Na,0  K,0   ign. 

100.  Edenville  8-069    I  51*67      5-75    286      —       —     23*37    12-42    0*75    084    046 

r^-  Oft -12 

101.  Monroe  8*128    |  46*98    12*87      —     4  66    0*84    21*12    1222    2  24    008    059 

[=  100-34 

102.  Snualpe.  [F  0*21  =  991 8 

Carinthin  8*102       4938    12*72    1*72    4*68      —     17*44      9*91    2  25    0*68    0  29 

103.  Pargus  8*109       42  97    1642      —     1*82      —     2014    14  99    1*53    2*85    0  87 

[F  1  -66  -   102-75 

104.  Cullakenee. N.  0.  SlflO       4V14    17*69    O^^"  8*45    0*21^16  69    12  61    2  25    0  36    134 

1  -  100  88 

105.  L.  Baikal,  '[^99*01 

KoksharovUe        2*97         45*99    18*20      —     2*40     —     16*46    12*78    168    1*06    0*60 
106    Fiskemfia  8*07         46*79    15*86    0-69^  2*88      —     20*17    18*11      —       —     2 13 

[=  100*68 
•  Cr,0,.  *  NiO. 


896  SILICATES. 

Pabgasitb,  Hobnblendb. 

G.         SiO.    Al,Os  FeaO.  FeO  MdO  MgO    CaO    Na«0   K,C  ig:n. 

107.  Bathurat  4002    1555    8*44    8*80    —    14<{7    12-21    2'40    218    1*81  =  10058 

108.  Edenville  4207    1190    808  1884  0'481   1*49    11*68    2*78    0*88    0*88  =  99*88 

109.  Pargas  41*26    11*92    4*88    9*92    tr.    18  49    11*95    1*44    2*70    0  52    F  1-70 

f=  99-rd 

110.  Vesuvius      8*282}     89*92    1410    6*00  11*08  0  80  10*72    12*62    0  55    8*87    0  87  -•  98*98 

111.  •*    blk.    8*298       89-80    14*28    2-56  19*02     —      9*10    10-78    1*79    2*85    142  =  10155 

112.  "    hm.  8-112       41*7       8*8    14*7       —      —    l«-5      146     [4  3]       —       —    =:    100 
118.         "    blk.    8-285       41*7        9*5    177       —      —    18*4      184     [4*8]       —       —    =    100 

114.  Czernosiii    8*225       40  65    14*81    5  81    7*18     —    14  06    12*55    164    1*54    0*26       TiO, 

10*80  ='  98*80 

115.  Stenzelberg  8*266   |  89*62    14*92  10*28    7*67  0*24  11*82    12  65    112    2*18    0*48"    TiO, 

[019  =  99  67 

116.  Bohemia  8966    14*88  12*87    1*97     —    1425    12*74    2*47    1*25     —        TiO, 

[0-89  =  100*48 

117.  Jan  Mayen  8*88        8917    14*87  12  42    5-86  1*51   10*52    11*18    2*48    201    0-89  =  99-91 

118.  Mayo  89  96    1691    842    8*86     —      608    15*94    901      —       —=10013 

119.  Paisberg  61-66      0*67  16  19    2*78  6*17     7  87    18  77  [1*53]    —     051    =100 

•Cr,0«. 

G.       SiO,    AUG,  Fe,0,FeO     MnO  MjrO    CaO    Na,0  K,0. 

120.  Nora.  iVbro/tto         8243    42*00  12  00      —   80*00    0  25      2*25    II 00      —      <r.UjO0*75 

121.  Gamsigrad,  [=9825 

Qamsigradita  46*58  18-68      —   1229    6*00      8*44      8  88    8  17    1*00  =  99*94 

122.  Franklio  Furnace,  [Cr,0,  0*18.  ZnO  0*58.  TiO,  1*76  =  101  01 

N.  J.  89-69  11*20    6*97  11*81    8*07      8*42    12  85    8*81    1*96  1*02  = 

128.  M.  Altino,  [99*74 

B&rgama»kUe         8*07    53677  15 18  1446  2289      —       0*98      5*14    400    0*43 
124.  Kaer8ut,iratfr«utt(0  8*04      41-88  14-41      —1128     —     18*51    12*97    TiO.  6*75      SnOs 

[0  26  =  100  56 

P3nr. — Essentially  tbe  same  as  for  the  corresponding  varieties  of  pyroxene,  see  p.  861. 

Obs. — Ampbibole  occurs  in  many  crystalline  limestones,  and  granitic  and  scbistose  rocks, 
and  sparingly  iu  serpentine,  and  volcanic  or  igneous  rocks.  Tremolite.  tbe  ma^esiH-lime 
variety,  is  especially  common  in  limestones,  particularly  maguesdau  ordolomitic;  actino]ite(al80 
nepbrite),  the  magnesia- lime- iron  variety,  in  steatitic  rocks  and  with  serpentine;  and  dark  green 
Hnd  black  hornblende,  in  cbloHte  schist,  mica  schist,  gneiss,  and  in  various  other  rocki:  of  which 
it  forms  a  constituent  part;  brown  to  black  hornblende  occurs  in  trachyte  and  other  eruptive 
rocks.    Asbestus  is  often  found  in  connection  with  serpentine. 

Hornblende-rock,  or  ampkibolyte,  consists  of  massive  hornblende  of  a  dark  greenish  black  o& 
black  color,  and  hac  a  granular  texture.  Occasionally  the  ffreen  hornblende,  or  actiuolite.  occurr 
in  rock-masses,  as  at  8t.  Francis,  in  Canada.  Hornblende- schiet  has  the  same  composition  as 
amphibolyte,  but  is  schistose  or  slaty  in  structure.  It  often  contains  a  little  feldspar.  In  some 
varieties  of  it  the  hornblende  is  in  part  in  minute  needles.  HortMendie  graniie  contains  horn- 
blende in  addition  to  the  ordinary  constituents  of  granite,  or  replacing  the  mica.  Gneise  and 
mica  nehist  are  often  /lorTiblendie  in  the  same  way.  The  hornblende  in  mica  schist  is  usually  in 
prisms,  either  stout  or  acicular,  which  sometimes  are  aggregated  in  sheaf-like  tufts.  The 
faseieulite  of  Hitchcock  is  merely  this  tufted  hornblende.  Syenite  is  a  granitoid  rock,  coo> 
taining  hornblende  along  with  ortboclase  feldspar.  Dioryte  is  a  similar  rock,  grayish  white  to 
nearly  bhick  in  color,  consisting  of  hornblende  and  a  triclinic  feldspar. 

Prominent  foreign  locilities  of  ampbibole  are  the  following;  many  others  have  b<>en  men 
tioned  in  connection  with  the  descriptions  of  varieties  and  analyses.  Tremolite  (craniumtite)  in 
dolomite  at  Campolongo  in  Canton  Tessin,  Switzerland;  alsoat  Orawitza;  Rezbauya.Uunj^ary; 
Gulsjo,  Wermland.  Sweden;  TromaO.  Noj-wiiy,  etc.  Actinolite  in  the  crystalline  schists  of  the 
Central  and  Eantern  Alps,  especially  at  Greiner  in  the  Zillerthal;  Pfitsch*  Zermatt;  in  hne fibrous 
form  at  tlie  Knappenwiiud,  Sulzbuchthal.  Tyrol,  with  epidote;  SSOblitz  iu  Saxony;  Art>ndnl.  Nor- 
way. Asbtntns  at  bterzing,  Zillerthal,  and  elsewhere  in  Tyrol;  in  Savoy;  also  in  the  island  o^  Cor- 
aica,  wliere  it  is  so  abundant  that  Doloniieu  is  .<«}ud  to  have  employed  it  iu  packing  his  roiuerals;  al 
Dretlitz,  Pyrenees.  Hack  ecrk  is  obtained  in  the  Zillerthal,  Saxony,  rortsoy,  and  LeadhiUs, 
where  also  mountsiin  leather  occui-s.  Bours:  d'Oisans,  in  France,  affords  a  vaiiety  of  amianthus, 
composed  of  fibers  having  some  degree  of  elasticity;  it  is  the  amianihaids  of  HaOy.  Pargcuiie  at 
Pargas,  Finland;  Saunl|)e  in  Carinihi}i.  Hornblende  at  Arendal  and  Eongsberff,  Norway;  in 
Sweden  and  Finland;  at  Vesuvius;  Aussig  and  Tepiitz,  Bohemia;  in  basalt  at  Wolfsberg  near 
Czernosin:  Kloizberg.  Bohemia:  the  iihOugebirge.  Vogelsgebirge,  Kaiserstuhl. 

Nephrite,  which  in  the  torn*  of  ''jade"  ornaments  and  utensils  is  widely  distributed 
among  tlie  relics  of  early  man  (sec  jade.  p.  871).  is  obtained  at  various  points  in  central  Asia. 
The  most  imnortant  source  is  that  in  the  Karakash  valley  in  the  Euen  Lun  Mta.  on  the  soutbeni 
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bonferR  of  Turkestan ;  the  exact  locality  of  the  quAiries,  which  have  been  extensively  worked  by 
the  Chinese,  is  7  miles  from  the  Kirghiz  encampment  of  Balukchi.  wnich  is  12  miles  S.£.  of 
Shahidiilla  (Stoliczka,  Q.  J.  6.  Soc,  80,  568.  1874).  Quarries  also  exist  iu  the  Kuen-Luu  Mts., 
to  tbe  south  of  Khotan,  which  have  been  known  by  the  Chinese  for  2000  years;  probably  also  at 
Dther  points  in  the  same  range  (cf.  Schla^enweit,  Ber.  Ak.  Mttiichen,  227,  1873*).  Xnother 
locality  has  been  described  in  the  same  region  on  the  eastern  slope  of  the  Pamir  on  the  liaskem- 
daria,  where  it  has  been  extensively  minea  by  the  Chinese;  from  this  source  the  material  for  the 
loinbstouef  of  Timur(anal.  69)  in  Ekimarkand  is  believed  to  have  been  obtained;  white  **  jadeite" 
'.like  that  of  Burma)  is  mentioned  as  occurring  with  it  (Nature,  189U).  It  has  also  been  found  at 
rarious  localities  in  the  government  of  Irkutsk,  eastern  Siberia,  near  L.  Baikal,  but  only  as  rolled 
masses  iu  river  beds,  etc.  (cf.  Beck  and  Mushketov,  1.  c.)-  Also  reported  from  the  province  of 
Yunnan,  southern  China.  In  New  Zealand  it  has  been  much  used  hj  the  Maoris  (called  by  them 
Ptimamu,  Taugiwai,  Kawakawa,  etc.).  and  obtained  from  several  pomts  on  the  west  coast  of  the 
South  Island  (Uochstetter,  Ber.  Ak.  Wien.  49(1).  466,  1864). 

Nephrite  has  been  found  in  Europe  as  a  rolled  mass  at  Schwemmsal  near  Leipzig;  in  Swiss 
Lake  habitations  and  similarly  elsewhere.  Also  an  extremely  fine-fibrous  amphibole  closely 
resembling  oriental  nephrite  (anals.  67-69)  occurs  in  place  at  Reichenstein  and  JordansmQhl, 
Silesia  (Traube.  1.  c  ),  where  it  occurs  with  serpentine  and  has  resulted  from  the  uralitization  of  a 
massive  pyroxeuic  rock;  further,  rolled  masses  (anals.  65.  66)  have  been  found  in  the  Saunthal 
and  Miirtbal.  Styria, which  were  probably  derived  from  the  neighboring  mountains  (cf.  Berwerth, 
Ann.  Mils.  Wien,  3,  79.  1888). 

In  America,  besides  the  jade  ornaments  common  in  Mexico,  South  America  and  Alaska, 
iiephriie  lia.H  l)een  found  in  pebbles  in  gravel  bars  (Rep.  G.  Canada,  1887-88)  on  the  Lewis  river 
in  the  Yukon  district.  North-west  Terrltoiy.  A  mass  of  a  pale  green  color,  translucent  to  sub- 
transparent  and  weighing  ?|  lbs.,  was  found  in  Miles  Caf&on;  another  at  the  Kwikoak  mouth 
of  the  Yukon.  Further,  nephrite  (anals.  77-80)  has  been  found  in  place  at  the  Jade  Alts.,  north 
of  the  Kowak  river,  about  150  miles  above  its  mouth  (Storey,  Clarke).  Also  found  in  rolled 
pebltlesand  as  Indian  implements  near  Lytton  in  the  valley  of  the  Eraser  river,  Br.  Columbia. 

In  the  United  States,  in  Maine,  black  crystals  occur  at  Thomaston,  at  Moultenboro  in 
syenite;  pnrgasitciit  Phippsburg  and  Parsonsfield;  nidiated  or  asbestiform  actinolite  at  Unitv; 
tremolite  at  lliomaston  and  Raymond.  In  N.  Hamp,,  black  crystals  at  Franoonia.  In 
Vermont,  glatssy  and  radiated  actinolite  in  the  steatite  quarries  of  Windham.  Readsboro',  and 
New  Fane.  In  Mas8.,  white  crystals  of  tremolite  at  Lee;  glassy  and  radiated  actinolite 
at  Mitidlefield  and  Hlandford;  radiated  actinolite  at  Carlisle.  Pelham,  Windsor,  Lee.  and 
Gre:il  Biirrington:  black  crystals  at  Chester;  asbestus  at  Brigliton.  Sheffield.  Pelham,  Newbury, 
Dedbani;  cummiugtouite  at  Cummiugton  and  Plainfield.  In  Conn.,  in  large  flattened  white 
crystals  and  in  hUided  and  fibrous  forms  (tremolite)  in  dolomite,  at  Canaan,  between  the  Falls 
anil  the  post-office,  and  also  at  other  places  in  Litchfield  C?o.;  asbestus  at  West  Farms, 
Winchester,  and  Wilton,  and  with  mountain  leather  at  the  Miiford  serpentine  quarries. 

Ill  2f.  York,  in  good  black  crystals  at  Wilisboro'.  presentinc:  interesting  forms:  also  near 
the  bridge  at  Potsdam,  near  Greenwood  Furnace,  and  in  Warwick.  Orange  Co  ;  dark 
green  crystals  near  Two  Ponds,  and  also  1  m.  N.,  2^  m.  N..  snd  I  m.  8.,  of  linden ville, 
titgether  with  gray  or  hair-brown  crystals  and  tremolite,  titanite,  and  chondrodite  in 
granular  linicstone;  of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals, 
near  Amity;  iu  dark  jrreen  crystals,  with  ilinenite,  at  the  Stirling  mines.  Orange  Co.:  in 
short  green  crystals  at  Gouverneur,  St.  Lawrence  Co.,  sometimes  *i  or  3  in.  in  diameter,  along 
with  upatite,  Tdso  in  fine  long  prisms  of  tremolite  with  brown  tourmaline;  with  pyroxene  at 
Russell  in  fine  crystals;  a  black  variety  at  Pierrepont;  at  Mncomb,  Pitcairn;  tremolite  at 
Fine;  iu  Rossie,  2  m.  N.  of  Oxbow,  the  variety  mirgasite  in  neat  bright  green  crystals; 
glassy  and  radiated  actinolite  near  a  hamlet  called  Peeksvide.  in  l^lshkill;  radiated  at  Brown's 
serpentine  quarry,  8  m.  N.W,  of  Carmel,  Putnam  Co  ;  in  large  white  crystals  at  Diana, 
Lewis  Co,\  mdiated  and  bladed  tremolite  at  Dover,  Kiugsbridge,  the  Eastchester  quarries, 
Hastings,  and  near  Yonkers,  in  Westchester  Co.;  at  Knapp's  quarry,  Pattei-son,  in  Putnam 
Co.,  1111(1  on  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrence  Co.;  asbestus.  near 
Greenwood  Furnace;  Rogers's  farm  in  Patterson;  Colton  rock  and  Hustis*s  farm  in  Phillips- 
town,  Putnam  Co.;  near  the  Quarantine  in  Richmond  Co..  in  long  fibers. 

In  y^.  JerMu,  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other  varieties 
of  tbe  species  at  Franklin  and  Newton,  radiated  actinolite,  also  a  zinc-manganese  variety  (anal. 
122) at  Franklin  Furnace,  Sussex  Co.;  asbestus  and  mountain  leather  at  Brunswick.  In  Penn., 
actinolite  in  Providence,  at  Mineral  Hill,  in  Delaware  Co.;  at  Unionville;  at  Keiinett,  Chester 
Co..  often  in  fine  crystals:  tremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissaliiekon,  near 
Philndelpliia;  at  London  Grove.  Chester  Co.  In  Maryland,  actinolite  and  asbestus  at  the  Bare 
Hills  in  serpentine;  asbestus  is  mined  at  Pylesville.  Harford  Co.;  amphibole-autliophyllite  at 
Mt.  Washington,  6  miles  north  of  Baltimore.  In  Virginia,  nctinolite  at  Willis's  Mt.,  in  Buck- 
ingham Co.;  asbestus  at  Barnet's  Mills,  Fauquier  Co.      Nephrite  in  Alaska  as  already  noted. 

*  Also  later  Beck  &  Mushketov  (Vh.  Min.  Ges.,  18,  1,  1883),  who  give  a  map  of  the  known 
localities  in  the  Kuen-Lun  Mts..  nnd  a  summary  of  the  occurrence  of  nephrite  in  different  parts 
of  tbe  world  :  besides  describing  with  many  analyses  (quoted  on  p.  894)  the  Siberian  occurrences. 

f  Thesi/.eof  this  stone  (in  centimeters)  is  as  follows:  length  192  (=r  6*3  ft.),  breadth  86| 
•IxTcantl  34 below,  height,  80 (B.  & M.). 
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In  Canada,  tremolite  i»  abundant  In  the  Laurentian  limestones,  at  Calumet  Falls,  Litchfield, 
Pontiac  Co.,  Quebec:  also  at  BIytbfield,  Renfrew  Co.,  and  Dalhousie,  Lanark  Co.;  good  crys- 
tals in  limestone  at  Algona,  Renfrew  Co.  Black  hornblende  at  various  localities  in  Quebec  aud 
Ontario  with  pyroxene,  ai^atite,  titanite,  etc.,  as  in  Renfrew  Co.;  fine  crystals  of  pargasite,  also 
tremolite.  on  the  Madawaska,  Blythfield,  Renfrew  Co.,  Ontario.  Black  hornblende  with  the 
magnetite  of  Bathurst  and  South  Sherbrooke,  Lanark  Co.,  Ontario.  Asbestos  and  mountain 
cork  at  Buckingham,  Ottawa  Co.,  Quebec;  a  bed  of  actinolite  at  St.  Francis,  Beauce  Co..  Quebec; 
nephrite  has  been  found  in  British  Columbia  and  North-west  Territory,  as  already  noted. 

Alt. — The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  pp.  862,  868).  The 
fibrous  and  diallage-like  varieties  are  especially  liable  to  take  up  water,  owing  to  the  finely  or 
.thinly  divided  state  of  the  mineral.  Talc,  steatite,  serpentine,  chlorite,  epidote,  biotite,  pinite, 
Ichabasite,  limonite,  magnetite,  iron  ocher,  are  among  the  reported  results  of  alteration. 

At  Ilmenau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after-product  from  the  chlorite) 
iron-ocher,  occur  as  pseudomorphs  after  hornblende.  Chroppite,  and  perhaps  rosUe  (4th  £d.,  p. 
287),  may  be  altered  pargasite.  Oenth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas 
and  Providence,  Pa.,  and  the  balUmorite  as  altered  asbestus,  and  a  chrysotile  of  Delaware  Co., 
Pa.,  as  altered  actinolite  (Am.  J.  8c.,  33, 208,  1862).  The  hydrous  anihapfiylUU  of  New  York 
Island  occurs  in  place  near  the  corner  of  59th  street  and  10th  avenue,  and  also  in  many  places 
in  boulders.  The  variations  in  the  analyses,  as  well  as  in  the  aspect  of  the  material,  show  that 
it  is  a  result  of  the  alteration  of  an  asbestiform  ti-emolite.     Cf.  p.  884. 

Several  alteration-products  of  amphibole  are  given  below. 

Artif. — Obtained  artiticially  by  Khrushchov,  see  p.  1026. 

Ref.— '  Finl.  Min.,  56,  1856,  Min.  Russl..  8,  159,  1878;  cf.  Rath,  Pogg.,  Erg..  6,  229,  1874, 
Arzmni,  Ber.  Ak.  Berlin,  March  30,  1882,  Franzensu,  Zs  Kv.,  8,  568,  1884. 

The  position  here  taken  is  that  adopted  by  Tschermak  (Min.,  442,  1884)  and  shown  conclu- 
sively by  G.  H.  Williams  (Am.  J.  Sc,  39,  862,  1890)  to  be  the  true  one  as  exhibiting  the  relation 
to  pyroxene;  cf.  18,  p.  887,  where  the  crystals  of  the  two  species  are  in  parallel  position  and  the 
basal  planes  nearly  coincide.  It  was  early  shown  by  Rath  (1.  c.)  of  Yesuvian  amphibole  that 
crystals  occur  parallel  with  augite,  with  p  of  the  one  corresponding  to  «/«'  of  the  other. 

To  transform  the  formerly  accepted  symbols,  hki  (where  p  =  001,  r  =  ill,  etc.),  to  those 
here  taken  {pqr\  note  that  p  =  —  (A  -}-  /),  j  =  Ar,  r  =  ^. 

The  following  (Tschermak,  Franzenau)  show  the  variation  in  angle  in  some  of  the  kinds  of 
amphibole: 

Actinolite  Vesuvius  Brevik  Pargas  AranyerBcrg 

mm"    =      55'  82'  55"  81'  55°  41'  56''    0'  55"  48' 

rr'         =  81"  29'  81"  42'  81"  88' 

mr'       =  68"  46'  68"  58' 3 

*  Cf.  Mir.,  297,  1852;  Dx..  1,  77,  1862;  Schrauf,  Atlas,  Tf.  vn.  vin,  1864;  Kk..  1.  c;  Gdt. 
Index,  1,  190,  1886.  '  Franzenau.  Aranyer  Berg,  1.  c.  *  Catbrein.  Fleimsthal,  Zs.  Kr.,  9,  857, 
1884,  13,  9,  1887.  » Williams,  Russell.  N.  Y..  .lb.  Min.,  2,  175,  1885.  •  Flink,  Nordmark. 
anal.  14.  1.  c. 

'  On  tmim  I  c.  Cross.  Min.  Mitlh.,  3,  886,  1881;  G.  H.  Williams,  Am.  J.  Sc,  39,  852.  1889; 
tw.  striatious  and  parting.  MUgge.  Jb.  Min..  1,  242,  1889. 

"  Compaction  discussed,  Scheercr,  Pogg.,  84,  821  et  seq.,  1851;  Rg.,  Pogg.,  103.  278  et  teg., 
1858;  Tschermak,  Min.  Mitth.,  88.  1871  ;  Berwerth,  Ber.  Ak.  Wien,  85  (1),  153,  1882; 
Scharizer,  Jb.  Min..  2,  148,  1884.  Relation  between  composition  and  optical  characters,  Wiik, 
Zs.  Kr.,  7,  79,  1882. 

The  following  are  more  or  less  altered  amphiboles: 

KiRWANiTB  TVunMon,  Min..  1,  878,  1836.  A  fibrous,  green,  chlorite-like  mineral  from  the 
basalt  of  the  N.  E.  coast  of  Ireland.  R.  D.  Thomson  found  in  it:  SiOs  40*50,  AljOs  1141, 
FeO  28*91,  CaO  19  78,  H3O  4*35  =  99*95.  According  to  Lacroix  it  is  an  impure  altered  amphi- 
bole. Bull.  Soc.  Min.,  8,  429,  1885. 

LoGANiTB  T,  8.  Hunt,  Phil.  Mag..  2.  65.  1851,  Rep.  G.  Canada,  491,  1868.  Amphibole 
from  Calumet  Falls,  Quebec,  retaining  its  form  and  cleavage,  but  near  penninite  in  composi' 
tion.     See  5th  Ed.,  p.  242,  p.  496. 

pALiQORSKiTE  T.  V.  Savchenkov,  Vh.  Min.  Ges.,  102,  1862.  Fibrous.  Soft,  but  tough. 
G.  =  2-217.  Color  white.  Analysis:  SiO,  52*18.  AlaO,  18*82,  MgO  819,  CaO  0*59,  H,0  12-04, 
hygrosc.  water  8*46  =  99*84.    B.B.  infusible.     Not  acted  on  by  the  acids. 

From  the  Permian  mining  district  of  the  Ural.     Probably  an  altered  asbestus. 

PhSactiuite  Beriels,  Verb.  Wttrzb.  Ges.,  8,  in  JB.  Ch.,  1267.  1874.  An  alteration  product 
of  amphibole,  forming  radiated  masses,  doubly  refracting.  H.  =2.  G.  =  2* 997-8-057.  Color 
dii*ty  grayish  brown.  Analysis  after  deducting  a  little  magnetite:  SiOg  85  5,  AlgOs  16*9,  Fe«Oa 
25  4.  MnO  14,  MgO  5  8,  CaO  7*2.  HaO  81  -  99*8.  From  the  rock  called  by  the  same  author 
isenite,  occurring  In  Nassau,  Germany. 

Waldhbimitk.  Amnhibol-ahnliches  Min.  von  Waldheim  A.  Knop,  Lieb.  Ann.,  110.  368. 
1859:  Waldheimit  Rg.»  Mm.  Ch.,  780,  1860.  An  amphibole-like  mineral  from  the  serpentine  of 
Waldheim,  Saxony,  which  contains  much  soda,  and  is  peculiar  also  in  its  excess  of  silica,  both 
suggesting  that  it  may  be  amphibole  altered  by  the  alkaline  process.    It  occurs  in  veins  an  izi<:h 
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thick,  and  resembles  actinolite.    H.  =  6;  G.  ==  2*957;  color  leek-green;  translucent.    Analysis, 
Enop: 

SiO,  58*71    AliO»l'52     FeO  6*66     MnO0*25     MgO  lOOl    GaO  11*58    Ka,0  12*88  =  100  05 

339.  aULUOOPHANB.    Glaukophan  Hauimann,  J.  pr.  Ch.,  34,  288,  1845.    Gastaldite 
Btruter,  Mem.  Ace.  Line,  2.  888,  1875. 

MonocliDic;  near  amphibole  in  form.  In  thin  prismatic  crystals  with  a,  b,  m, 
and  rarely  p  (101)  and  r  (Oil).    Measured  angles^  Bodewig: 

mm'^'  =  58**  16',  cr  =  34°  12',  wV  =  67°  17',  cf.  Amphibole,  p.  387. 

Crystals  prismatic  in  habit,  asually  indistinct;  commonly  massive,  fibrous,  or 
colnmiiar  to  granular. 

Cleavage :  m  perfect.  Fracture  conchoidal  to  uneven.  Brittle.  H.  =  6-6*5. 
6.  =  3*103-3*113  Hausm.;  3*044  Svr.  Luster  vitreous  to  pearly.  Color  azure- 
blue,  lavender-blue,  bluish  black,  grayish.     Streak  grayish  blue.     Translucent. 

Pleochroism  strongly  marked:  c  sky-blue  to  ultramarine-blue,  b  reddish  or 
blnish  violet  a  yellowish  green  to  colorless.  Absorption  c  >  b  >  a.  Opticallv  +. 
Ax.  pi.  I  *.  c  A  <J  =  4°  to  6°,  rarely  higher  values:  11°  to  12°  Kot5.  Bodewig 
gives  for  the  extinction-angles  with  6  on  b:  4°  24' Li,  4°  16'  Na,  4°  13'  Tl. 
Axial  angles: 

2Ea.r=84**  42'    2Eiuy  =  85°85'    2Ea.^=  86"  89'    2Ha.r  =  5r8'    2Ha.y=6r  11'    2Hiuffr  =  51*  24' 
Also    /a  =  1*6442  gastaldite,  Banger  (Rosenbusch). 

Comp.— Essentially  NaAl(SiO,),.(Fe,M^)SiO,.  If  Mg  :  Fe  =  2  : 1,  the  for- 
mula requires:  Silica  57*6,  alumina  16*3,  iron  protoxide  7'7,  magnesia  8*5,  soda 
9*9  =  100. 

AnaL— 1,  Schnedermann,  J.  pr.  Ch.,  34,  240,  1845.  2,  Luedecke,  Zs.  G.  Ges.,  28,  249, 
1878.  3,  Bodewie,  Pogg..  168,  224,  1876.  4.  Berwerth,  Ber.  Ak.  Wien,  86  (1),  185.  1882. 
5.  Lasaulz  and  Bettendorff,  Ber.  nied.  Ges.,  268,  1888.  6.  Schluttig,  luaug.  Diss..  Groitzsch, 
6, 1884.  recalc.  by  GrUnhut,  Zs.  Kr.,  13,  73.  1886.  7,  Liversidge,  Proc.  Soc.  N.  S.  W.,  Sept.  1, 
1880.  8.  Yoabida,  quoted  by  KotO,  J.  Coll.  Sei..  Japan,  1.  OH,  1886.  9,  Cossa,  Mem.  Ace. 
Line.  2,  88,  1875.    10.  Barrois  &  Offret.  C.  R.,  103,  221.  1886. 

G.  8iO,    AUO,  Fe,0.  FeO  MnO  MgO    CaO  Na,0  E,0 

1.  Syra  8*108    |  56*49    12*28      —    10*91    0*50      7*80    2'40    9*84     tr.   =    99*68 

2,  "  8*101        55*64    1511    8  08    6*85    056      7*80    2*40    9*34      —  =  100*78 
8.  Zermatt  8091    }  57  81    1203    2*17    5  78      —     13  07    2  20    7  88      -    =  100*89 

4.  "  8047    I  58*76    12*99      —     5  84      —     14  01    2*10    6*45      —  H,0  2*54 

[=  102*69 

5.  la.  Grolx  8112        5718    12*68         801  —     1112    8*84    7*89     tr.   =    99  67 

6.  8*110    I  56*65    12-31    801    4*58      —     12*29    2*20    7*98    105-100*02 

7.  K.  Caledonia       8*12      I  52*79    14*44     —     9*82     —     1102    4*29    5*26    0*88  H,0 1*88 

r— .  99*38 

8.  Shikoku,  Japan  2*991        56*71    15*14    9*78    4*81      —       4  83    4*80    4*88    0*25  =  100*15 

9.  Ao9Ui,0astaldite  8044    |  68*55    21*40      —     904      —       8*92    207    4*77     tr.   =    99*71 
10.  Andalusia  47*42      8*42      —     9*68      —     15*28  12*95    2*97     —   ign.  4 16 

[=  100*88 

Oba.— Occurs  as  the  homblendic  constituent  of  certain  crystalline  schists,  called  glaucopliane' 
fduatB,  or  glaucophanyte;  also  more  or  less  prominent  in  mica  schists,  amphibolytes.  gneiss, 
eelogytes.  etc.  It  is  often  associated  with  mica,  garnet,  diallage  and  omphacite,  epidote  and 
zoisite.  etc. 

First  described  from  the  island  of  Syra,  one  of  the  Cyclades;  since  shown  to  be  widely 
distributed  (cf.  Oebbeke,  Zs.  G.  Ges..  38.  684,  1886.  and  Zs.  Er..  12.  282,  1886}.  Occurs  at 
Zermatt  in  Switzerland,  on  the  north  side  of  the  Matterhom.  as  also  on  the  south  side  in  the  Val 
Toumanche:  in  the  valley  of  Aosta,  near  Camp  de  Praz  and  St.  Marcel,  also  at  Brosso.  near 
Ivrea,  and  in  the  Val  Locana,  Val  d'Ala.  Yalle-Grande  di  Lanzo  (gasUUdite):  at  other  points  in 
the  southern  slope  of  the  Alps,  as  well  as  in  Switzerland;  on  the  island  of  Corsica;  Is.  Groix, 
northwest  coast  of  PVance;  in  the  Fruika  gora  in  Croatia.  In  New  Caledonia  with  garnet  and 
mica  at  the  Balade  mine.    On  the  island  of  Shikoku.  Japan. 

In  the  U.  8.,  glaucophane  schists,  closely  resembling  those  of  Syra.  have  been  described 
from  the  Cotist  Ranges  of  California,  as  at  Sulphur  Bank.  Lake  Co..  and  at  other  points;  the 
glaucophane  is  associated  with  zoisite  and  mica  (Becker). 

Qlancopbane  has  been  noted  as  a  secondary  product*  due  to  the  alteration  of  diallage  by  a 
pTocsessof  "glaucophanization:"  the  oridnal  (li»«ll«.c:e  contained  2*28  p.  c.  Na-O.  KotO,  1.  c. 

Glaucophane  is  named  from  yXavicoi,  bluish  green,  and  <pdty€<rBat,  to  appear.  Gastaldite 
H  named  after  Prof.  Buriulomeu  Gastaldi. 


400  SILICATES. 

340.  RIEBEOErrE  A.  Sauer,  Zs.  G.  Ges..  40,  188,  1888.  Bonney,  PhU.  Tnuis..  174,  28& 
1888. 

Monoclinic.     In  embedded  prismatic  crystals,  longitudinally  striated. 
Cleavage:  prismatic  (56°)  perfect.     Luster  vitreous.     Color  black.     Pleochro- 

ism   very  strongly  marked:    c  green,  b  (=  S)  deep  blue,  a  (nearly  \  c)  dark  blue. 
Optically  — .    Extinction-angle  small,  a  A  <5  =  4°-5°  (±?).     Axial  angle  large. 

Comp.— Essentially  2NaPe(SiO,),.FeSiO,  =  Silica  60*5,  iron  sesquioxide  26-9, 
iron  protoxide  12'1,  soda  10*5  =  100.  It  corresponds  closely  to  acmite  (segirite) 
among  the  pyroxenes. 

AnaL— 1,  Sauer,  after  deducting  712  p.  c,  zircon.  2,  Id.  8,  Koenig.  Zs.  Kr.,  1,  430, 1877 
(also  with  slightly  different  numbers,  Proc.  Ac.  Pbilad.,  10,  1877). 

810,   FeaO.    FeO  MnO    CaO  MgO  Na,0  E,0 

1.  Socotra                             50  01    28*80      9  87    068  1*82  0'84  8  79    0*72  =  99*98 

o         •«                                  49*80    80  72      7*97      2'7S  —       — 

8.  C<?tor«to  G.  =  8'488       49*88    14*87    18*86    1*75  —  0*41  8-88»  1*44  TiO,    1*48.  ZrO, 

•  Incl.  Li,0.  [0-75.  ign.  0  20  =  97  87 

Analysis  8  is  referred  here  by  Lex.  (see  below)  on  the  basis  of  an  optical  examination,  but  it 
differs  in  the  state  of  oxidation  of  the  iron,  and  approucbes  more  nearly  to  crocidulite. 

Obs. — Originally  described  from  the  grauite  and  syenite  of  the  island  of  Socotra  in  th6 
Indian  Ocean,  120  miles  N.  E.  of  Cape  Guarduf ui.  the  eastern  extremity  of  Africa.  It  occurs  in 
groups  of  prismatic  crystals,  often  radiatius  and  closely  resembling  tourmaline. 

A  similar  amphibole  occm'S  at  Mynydd  Mawr,  Carnarvonshire,  Wales  (Bonuey,  Min.  Mag., 
8, 103, 1888,  ib.  p.  109,  1889).     Also  another  in  granulyte  in  Corsica.     Pleochroism:  c  yellowish 

£reen,  !i  blue,  a  indigo,  nearly  black.    Axis  a  inchned  a  few  degrees  to  L    Cf.  Le  Verrier, 
CX..C.  R.,  109,  38,  89,  1889. 

An  " arfvedsonite "  from  St.  Peter's  Dome,  Pike's  Peak  region,  El  Paso  Co..  Colorado^ 
occurring  with  astrophyllitc  and  zircon  is  shown  by  Lacroix  (ibid.)  to  be  near  riebeckite.  Ex- 
tiuction-angle  on  ft,  a  a  ^  =  8*  to  4". 

341.  OROOIDOUTE.    Blau-Eisenstein  (fr.  S.  Africa)  Klapr,,  Mag.  Berl.  Ges.  N.  Fr.. 

6,  72.  lull,  Beitr.,  6,  287.  1815.     Krokydolitb  Hdusm.,  Gel.  Anz.  GOtt.,  1585,  1881.    Blue  As- 
besiUA     Abriachanite  Heddle,  Mm.  Mag..  3,  61,  193,  1879. 

Fibrous,  asbestus-like;  fibers  long  bat  delicate^  and  easily  separable.  Also 
massive  or  eiirthy. 

Cleavage:  prismatic,  56^  H.  =  4.  6.  =  3*20-3-iJ0.  Luster  silky;  dull. 
Color  and  streak  lavender-blue  or  leek-green.  Opaque.  Fibers  somewhat  elastic. 
Pleochroism:  c  green,  b  violet,  a  blue. 

Optically  f .  Extinction-angle  on  b,  inclined  18°  to  20**  with  d.  2E  =  95* 
appro X.    Indices  y-a  =  0*025  Lex.* 

Comp. — Near    riebeckite    and    perhaps    only    a    fibrous    variety.      Formula 

m 

NaFe(SiO,),.FeSiO,  nearly  =  Silica  49*6,  iron  sesquioxide  22*0,  iron  protoxide  19'8, 
soda  8-6  =  100. 

Magnesium  and  calcium  replace  part  of  the  ferrous  iron,  and  hydrogen  part  of  the  sodium. 
Chester's  analysis  gives:  2H,O.Na,0.8FeO.Fe,Os.9SiO,. 

AnaL— 1,  DoeTter.  Zs.  Kr.,  4,  40.  1879.  2,  Renard  and  Element.  Bull.  Ac.  Belg.,  8,  680. 
1884.  Also  earlier  Stromeyer,  oth  £d.,  p.  243.  8,  Deiesse,  Ann.  Mines.  10,  817,  1886l 
4,  5,  Chester  aud  Cairns,  Am.  J.  Sc,  34,  108,  1887.    6,  7,  Heddle.  1.  c,  6.  original  fragraents, 

7,  material  obtained  by  washing  and  decantation;  also  Jolly  and  Cameron,  Q.  J.  G.  Soc.,  36, 
109,  1380. 

G.        SiO,    Fe,0,    FeO    MnO   MgO  CaO  Na,0  K,0   H,0 

1.  8.  Africa  6211    20-82    1676      —      177      —    [6 16]    -      1*58      AUO, 

[101  =  100 

2.  "  51-89    19-22    17-53      —      2-48    0  40    771    015    2  36=101-69 

8,  Vosges  5302       —      25  62    050  10 14    1 10    669    039    2  52       P,0. 

r0'l7  Cl  0-51  =  99  66 
4.  Rhode  Island  8  2  5218    15  98    21-25      —      0-22      —     626      —     8-95  =  99*74 

6.       "  •'  5103    17-88    2119      —      0  09      —     6*41      —     8  64=100*24 

6.  Dochfour.  46ri'/cA.  3-3-,>6      5115    14  92      9*80    0  80   10-80    112    6-62    0-63    4-77"x::10a01 

7.  •*  52-40      9'84    1517    040  1050    117    7-11    0  61    2  97  81-00=: 

•  Loss  0-95  p.  c.  at  100'.  FIOO-W 
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r.,  etc — III  the  closed  tube  yields  on  stroog  ignition  a  ]itt1e  water.  B  B.  fuses  easily 
with  intumescence  to  u  black  umgneiic  glass,  coloring  the  flame  yellow  (soda).  With  the  fluxes 
gives  reactions  for  iron.     Unacted  upon  by  acids. 

Oba. — Occurs  in  South  Africa,  in  Griqualand-West,  north  of  the  Omnge  river,  in  a  range  of 
auartzose  schists  called  the  Asbestos  Mountains,  which  extends  in  a  northeasterly  direction  from 
Griquastad  toward  Transyaal,  7U0  m.  north  of  the  Cape  of  Good  Hope.  In  a  micaceous  porphyry 
at  Wakembach,  near  Framont,  in  the  Vosges.  At  Golling  in  Salzburg,  in  gypsum  with  blue 
quartz;  at  Ruka,  near  Domaschow  in  Moravia,  with  a  ferruginous  dolomite;  m  Greenland,  both 
fibrous  and  earthy. 

In  the  U.  8.,  at  Beacon  Pole  Hill,  near  Cumberland,  R.  I.,  in  a  granite  Icdre  disseminated 
io  flue  particles  in  feldsi>ar,  also  in  as  larfe  as  a  butternut  masses  with  radiated  nbrous  structure. 
Emerald  Mine.  Buckingham  and  Perking  Mill,  Templeton.  Ottawa  Co.,  Ontario,  Canada  (Lex., 
Bull.  Soc.  Min..  13,  10,  1880). 

AbriachanUe  is  an  earthy  amorphous  form  occurring  in  scams  and  cavities  of  the  gneiss 
and  granite  of  the  Abriachan  district,  near  Loch  Ness,  in  Invemi-ss-fihire,  Scotland. 

A  similar  mineral  from  the  zircon-syeuite  of  Stavern,  Norway,  is  referred  here  by  Haua* 
mann:  this  is  the  Faseriger  Siderit  Leonh.,  Gehl.  J..  3,  101,  and  Fasrlges  Eisenblnu  Hauian,, 
Handb.,.  1076,  1818.  According  to  BrOgger  Xht  Stavern  mineral  is  a  flbrous  variety  of  the 
pyroxene,  sgirite;  be  suggests  further  a  Tike  relation  for  the  South  African  mineral;  but  cf. 
Lex.,  1.  cand  C.  R.  109.  89,  1889. 

Crocidolite  is  named  from  KpoKi^.  woof,  in  allusion  to  its  fibrous  structure. 

Alt— The  South  African  mineral  is  largely  altered  by  both  oxidation  of  the  iron  and  infil. 
tration  of  silica,  resulting  in  a  compact  siliceous  stone  of  delicate  fibrous  structure,  chatoyant 
luster,  and  bright  yellow  to  brown  color,  popularly  called  t%ger'eye{2Xw>  cat's-eye  and  Faserquarz, 
Tigerauge,  Falkenauge  (bluish  var.)  Oerm.).  Many  varieties  occur  forming  transitions  from  the 
origiDalblue  mineral  to  the  final  product;  also  varieties  depending  upon  the  extent  to  which  the 
original  mineral  has  penetrated  the  quartz.  Cf.  Renard  and  Klemeut,  1.  c.  The  softer  (U.  =  4) 
alteration  product,  consisting  of  silica  with  iron  oxide,  is  made  a  ferric  silicate  by  Hepburn, 
Ch.  News,  66.  240.  1887,  and  called  grigualandite  (cf.  Brough..  ib.,  66,  244,  1887). 

Anal.— 1,  2,  Renard  and  Element,  1.  c  8.  Rg.,  Min.  Ch.,  Erg..  194, 1886.  4,  5,  Wibel  and 
Neelsen,  Jb.  Min.,  867.  1878.    6,  Hepburn,  1.  c. 

G.  SiO,       Fe,0,      FeO     AUO,      CaO     MgO      H.O 

1-48 


1.  Tiger-qfe 

9805 

4-94 

2.  Bluish 

98  48 

2  41 

8. 

2-684 

94*45 

4-50 

4  Blii£ 

269 

97  27 

— 

5.  Brown 

805     . 

57-4ft 

87-56 

6.  OriqualandUe 

8186 

56-75 

87-64 

0-66 

0-44 

0-26 

0  76  = 

100-11 

0-23 

0-18 

0-22 

0  8-i  = 

98-67 

.^ 

— 

—^ 

0-80  = 

99-75 

«— 

015 

^m. 

0-76  = 

99-85 

^- 

_ 

_ 

515  = 

10017 

.» 

— 

0-10 

5-28  = 

100-81 

—         1-67         — 

109         —  — 

>  Bull.  Soc.  Min.,  13,  10,  1890. 

342.  ARFVBD80NITB.    Brooke,  Ann.  Phil.,  6,  881,  1828,    Arfwedsonit.    Soda  horn- 
blende. 

Monoclinic.  Axes:  A:h:i  =  0-55687  : 1 :  0-29781;  /S  =  73°  2^  =  001  A  100 
Brogger*. 

100  A  110  =  28°  2^',   001  A  101  =  23°  52^',  001  A  Oil  =  15°  54'. 

Forma:  a  (100,  i-i),  b  (010,  »  i),  m  (110,  /),  i  (101,  14).  p  (101,  1-i),  r  (Oil,  l-i).  i  (081,  8-i), 
4(211.2.2),  2(121,  2-S). 

Angles  (cf.  f.  14.  p.  887):  mm'"  =  •56"  5',  at  =  49*  10',  a'p  =  ♦75'*  44i'.  rr'  =  Sr  48', 
^  =  *M"*  6',  «  =  81'  2 .  »'  =  60"  0',  pr  =  84*  40'.  pm  =  77'  27'. 

Crystals  long  prisms,  often  tabular  ||  b,  but  seldom  distinptly  terminated:  also 
in  prismatic  aggregates.    Twins:  tw.  pi.  a. 

Cleavage:  prismatic,  perfect;  ^,  less  perfect.  Fracture  uneven.  Brittle. 
H.  =  6.  §.  =  3'44-3*45.  Luster  vitreous.  Color  pure  black;  in  thin  scales 
deep  green.     Streak  deep  bluish  gray.     Opaque  except  in  thin  s})linters. 

Pleocliroism  strongly  marked :  c  deep  greenish  blue,  b  lavender,  a  pale  green- 
ish yellow.  Absorption  c  >  b  >  a;  sections  ||  a  are  deep  sfr^enish  blue,  Q  b  olive- 
green.  Optical  character  somewhat  uncertain,  probablv  (Bgr.)  +,  and  c  =Bx^ 
(but  cf.  below  and  p.  383).     Extinction-angle  on  b,  with  c,  =  —14°. 

CoBp. — A  sligntly  basic  metasilicate  of  sodium,  calcium,  and  ferrous  iron 
chiefly;  Lorenzen's  analysis  gives  4Na,0.30a0.14FeO.(Al,Fe),0,.2lSiO.. 


AnaL— 1,  Lorenzen.  MIn.  Hag..  6,  50.  1863.    S.  Berveith.  Ber.  Ak.Wien.  B6  (I),  168, 1883. 

G.         8iO,  A1,0,  Pe,0,  FeO  MdO  MgO  CaO  Na,0  K,0  H,0 

1.  EoDgeTdluanuk  844        48-85  4-4S    8-80    88-48  0'45  081    465    B'16    IM    015=10080 

2.  ■'  8454  I  4708  1-44    1'70    85«i     —      —     3-83    714    388    a-08=100» 

The  Ripposed  arfvodsonlte  from  Qreenland  analyzed  by  von  Eobell,  Rbg..  etc.,  lia«  been 
sbown  to  be  legirlte  (ace  p.  885};  tliat  from  Pike's  Peak,  Colorado,  analyzed liy  Koenig  is  re- 
ferred to  liebeckite  by  Lacrolx,  C.  R.,  109.  89.  1689. 

Pyr.,  ■!«.— B.B.  fuses  at  2  with  IntumeaceDce  to  a  black  magDetic  globule;  colors  the  flame 
yellow  (Bodn);  with  the  fluxes  gives  reaclioDs  forirou  and  manganese.     Nut  acted  upon  by  acids. 

Ob>.— Occurs  in  black  hornblende-like  crystals  at  Kangerdluarsuk  in  Orceuland.  wiih  soda- 
lite,  eudlalyte.  and  feldsttar:  also  from  Eumerutt,  near  TuDUKdllnrtlk,  Siorarsull;  the  Greenland 
cryatals  are  sometimes  9  inches  longi  also  very  sparingly  in  tueaugile  and  elieulite-syenite  of  the 
LangesuDd  fiord,  eoutbern  Norway.  Mort-  abundant  in  cjuurLK-syeuiie  and  soda-granite  between 
MjO»en  and  the  Langesund  flord,  near  CbrlHiiunia  especially  at  the  lake  Sognsvand.  at  Quuilntd 
iu  iLe  parish  of  Eker,  and  Eongsberg:  at  ROkeberg,  Eker,  occuta  Inl^rlamiuated  with  Kgirile 
Id  parallel  position. 

A  blue  am phibole  occurring  as  a  pwuilomnrphic  replacement  aod  alsoasa  secondary  rrowth 
fringing  crystals  and  grains  of  ordinary  brown  liurtiblenile  and  uthersof  pyroxene,  seems  to  Deloug 
iiere,  cf.  Cross,  Am.  J.  8c.,  39.  359.  1890.  Optical  character  probably  nemtlTe.  Ax.  pi.  |  b. 
Exlinction-angle  on  b,  or  a  a  ^  =  —  13°  to  —  15°.  Axial  angle  large.  Pleochrolsm:  i  pale 
yellow,  b  purple  to  violet,  A  deep  blue.  Absorption  a  >  b  >  C.  Occurs  in  a  dike-rock  cutting 
the  Archsan  gneisses  at  the  northern  base  of  the  Kosita  bills.  6  miles  east  of  the  mining  town 
Silver  CliS,  Custer  Co.,  Colorado.  Riebecklte  and  a  secondary  pyroxene  Dear  legirite  occur  in 
the  some  rock. 

1.  3.  4. 


Figs.  1.  3.  A  secondary  blue  ampbitmie  (arfvedsonlle  T)  frlngfcg:.  In  parallel  poidtion,  brown 
hornblende;  8,  also  enclosiug  pyroxene.  4.  Pyroxene  (twin,  |  »*  with  similar  secondarv 
nmphibote,  also  Id  twinning  position.    Cross. 

Alt^-The  following  are  Bnalysea  of  altered  arfvedsonite  by  ROrdain,  Zs.  Er.,  16.  406.  1830- 

Na,0  E,0  H.O 

10-24  083  0-73  =  lOOSS 

10-96  0-88  0-77  ^  100 

13  88  0-10  1'07  ■=  10018 

13-01  —  1-58  =  100-BI 

Ai  ihowD  by  Steenatnip  and  BrOgger,  the  change  Is  one  leading  in  the  direction  of  tha  for 
matlon  of  ao  acmile  (leglrite)  free  from  calcium — In  other  words,  &  process  the  reveran  of  uralltJ' 
cation.     Ferric  hydrate  and,  again,  magoetlte  occur  with  the  acmlte.    Lepidomelane  tXae 
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HnO 

MgO 

48-78 

a'i8 

87  83 

0-58 

S3'ia 

S-83 

8283 

0-B2 

49  90 

82-99 
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occurs  with  the  acmite  as  a  result  of  tht  ehange,  analogous  to  "  pterolite  "  noted  under  barkevi- 
kite  beyond. 

Ref.— »  Lille- ArO.  Norway,  Zs.  Kr.,  16,  898,  1890. 

842A.  Barkbvikitb  W.  C.  Brogg&r,  G.  FOr.  F5rh.,  9,  269,  1887;  Zs.  Er..  16,412.  1890. 
Barkevicite. 

An  amphibole  near  arfvedsonite.  In  short  or  long  prismatic  crystals,  sometimes  very  large 
and  rough;  showing  the  forms:  h  (010),  r  (Oil),  p  (101),  a;  (211).  s  (121).  Cleavage:  prismatic, 
perfect,  yielding  an  angle  of  55"  44f;  h  also  rather  periect.  Fracture  uneven.  Brittle. 
G.  =841&Rg.  Luster  vitreous.  Color  deep  velvet-black.  Pleocbroism  marked:  deep  brown 
aad  light  bruwn-yellow  for  the  axes  |  b,  the  former  for  the  axis  inclined  -|-  12^°  to  h\  brownish 
red  for  the  axis  t.  normal  to  h.    Extinction-angle  with  ^  on  6  r=  -|-  12^"^. 

(!k)mposition  near  arfvedsonite,  but  more  basic;  the  ratio  of  SiOs  :  (Al,Fe)aOs  : 
(Fe,Mn.Ca,Mg)0  :  (Na,KhO  =  0-707  :  0148  :  0498  :  0118  for  Flink's  analysis  (calc,  Bgr.). 
Analyses  1,  2  are  referred  here  by  BrOgger,  while  other  amphiboles  from  Fredriksvftrn  analyzed 
by  Bg.  (1.  c.)  are  shown  to  be  intermeduite  between  barkevikite  and  ordinary  hornblende. 

1,  Plantamour,  Bibl.  Univ.,  6,  337,  1841.  2.  Rg..  Pogg.,  103. 447, 1858.  8,  Flink,  Zs.  Kr.. 
16,  412.  1890. 


G. 

1.  Brevik 

2       ••  3-428 

3.  Barkevik 


SiO,   TiO,  A1,0,  Fe.O,  FeO  MnO  CaO  MgO  Na,0  K,0  Ign. 

46-57    2-02    8  41      —     24*38    2  07    6-91  6-88    779    2  96  —  =10099 

42-27    1-01    6-81    6-62    21-72    1  18    9*68  3  62    814    2-66  0*48=  98-68 

42-46*    —   11-45    618    1993    0  75  10  24  111    6-08    144  —=99-64 

•  Incl.  TiO,. 


B  B.  fuses  easily,  but  somewhat  less  so  than  arfvedsonite. 

Occurs  at  the  wOhlerite  locality,  Skudesundsskjftr  near  Barkevik  (or  Barkevig)  on  the 
Lnngesund  fiord;  also  as  an  essential  constituent  of  the  augite-syenite  of  southern  Norway,  in  the 
ref^ion  between  the  Christiania  and  Langesund  fiords.  Sometimes  occurs  in  parallel  intergrowth 
with  arfvedsonite,  and  again  with  a  green  hornblende. 

Ptebolits  Breithaupi,  B.  H.  Ztg..  24,  336,  1865.  Described  as  a  member  of  the  mica 
group,  from  the  Brevik  region,  Norway,  occurring  in  scales  of  an  olive-green  to  liver-brown  color 
grouped  in  fan-shaped  forms  (hence  named  from  it repor,  feather).  Analyzed  by  Mailer  (}.  c). 
Shown  by  Lacroix  to  be  a  heterogeneous  substance  (Bull.  Soc.  Min..  10, 145,  1887),  and  later 
by  BrOgger  (Zs.  Kr.,  16,  418,  1890)  to  be  an  alteration-product  of  the  amphibole,  barkevikite^ 
the  soluble  portion  bdng  lepidomelane  and  the  insoluble  sgirite.     Anal.,  Milller: 

810,   A1,0,  Fe,0,    FeO    CaO  Na,0  K,0    H,0 

MfOU  8608      4-99    25*98    14*28    543    3*68    7*96    1*81 

IfuohMe       6014    1203      —      23*43    6*88     —     7*52     — 


y,  Tridinie  Section. 

343.  JONiaMATTTB.    Ainigmatit  BreUh,,  B.  H.  Ztg.,  24,  898,   1865.    EOlbingit  JdL, 
ibid.    Lorenzen,  Min.    Mag.,  6,  55,  1882.    Cossyrit  FUrstner,  Zs.  Kr.,  6,  848,  1881. 

Triclinic.  In  crystals  approximating  closely  in  angle,  habit,  and  occurriuff 
forms  to  ordinary  amphibole,  out  having  a  prismatic  angle  of  66°.  Axes*  (approx.) 
di  :  5 :  <5  =  0-6778  :  1 :  0*3506;  a  =  90°,  /?  =  72°  49',  y  =  90°. 


Fonaa,  jBnigmatUe: 
a  (100,  ^1) 
h   (010,  «) 
(110,  /') 


e    (180.  fS) 
M  (110.  '/) 

€  (iSo,  'ii) 
p  (101,  M)? 


r  (Oil,  W) 
j  (081,  3-i') 
p  (051.  5-i') 


B  (Oil.  U) 
i  (031.  '3-i) 
«    (061, '5-1) 


e    (121.  >2) 

0  (4S3.  4-f ,) 
C    (121,2-5,) 


Measured  angles:  wiJf  =  66'  81'  Breith.;  also.  Bgr.,  mM  =  66"  4'  to  66°  iX,  bm  =  56"  44 
to  45'.    bp  =  29**  38i',  Jf«  =  62''  23^',  tnp  =  53"  12',  Mp  =  68"  34'. 


CouyriU: 
a  (100.  f^i) 
b  (010,  *.l) 
rndlO. /•) 
e  (m,  ii) 


M  (110,  'i) 

€  (180,  '».8) 

P   (101.  ,1-i.) 
r    (011,1-1') 


p  (051.  5-i') 
i  (OSl.  3-1) 
dim,  '7-«) 
X  (213,  1-2) 


« (233,  1-J') 

/  (438.  i-l) 

«  (231,  ,8-J) 

•  (121,  .2-5) 


r 


*  (2il,  2-2) 
(121,  2-5 ) 
<r  (251,  5  i) 
q    (211,  '2-2) 


404 


SILICATES, 


The  following  are  angles  for  cossyrite  (FOrstner)  compared  wilh  the  corresponding  angU 
foramphibole: 

Cossyrite       Amphlbole  Cossyrite        Amphibole 


mM   =z 

66''   51' 

55^ 

49' 

ftp    = 

29"  27' 

85°  19' 

bm      = 

56**  88 

«3' 

bi     = 

44°  50' 

49°  44' 

ab       = 

90*     6' 

90* 

bk    = 

74°    6' 

77°  18 

a'p      = 

77''  47' 

75° 

2' 

mk  = 

50°  86' 

49°  24 

br       = 

71''  29' 

74* 

14' 

pk    = 

29°  28' 

27°  25 

Crystals  prismatic  in  habit.  Twins  common  with  tw.  pi.  h,  contact-twins; 
also  with  enclosed  tw.  lamellae,  giving  striations  on  the  terminal  planes  and  on  a. 

Cleavage:  prismatic,  distinct.  Fracture  uneven.  Brittle.  G.  =  3'85  Breith., 
3*80  Lorenzen,  for  aenigmatite;  3*74-3'75  Forstner,  for  cossyrite.  Luster  vitreous. 
Color  black.     Streak  reddish  brown.     Translucent  to  opaque. 

Pleochroism  strongly  marked,  especially  for  sections  f  ^;  for  those  |  a  less  so. 
C  brown-black,  b  deep  chestnut-brown,  a  clear  red-brown.  Absorption  strong, 
C  >  b  >  a.  Optically  +.  Ax.  pi.  nearly  |  J.  Extinction-angle  with  <5  on  a  =  3° 
46',  on  d  =  44°  57'.  Bx  A  <5  =  +  45''  approx.  Ax.  angle  rather  small,  2E  =  60° 
approx.  Bgr. 

Var.— 1.  jEnigmaiits  occurs  in  prismatic  crystals,  sometimes  several  Indies  in  length. 
H.  =  5-55.  G.  =  8'888-3'868  Breith.,  8*80  Lorenzen.  Color  black.  Streak  reddish  browu. 
Opticnl  characters  as  given  above.  Breithaupt  regarded  the  senigmatite  as  pseudomorphous 
after  kOlbingite,  which  latter  was  distinguished  by  a  pistachio-green  streak  and  low  specific 
gravity,  viz.  8*60-8 '61.  The  form  of  the  two  he  made  the  same.  Lorenzen,  however,  shows 
that  the  oenigmatitecrysttvls  caiinot  be  pseudomorphs,  while  BrOcger  suffgesis  that  "  kOtbingite* 
may  be  only  a  parallel  intergrowth  of  arfvedsonite  and  oenigmatite.  such  as  he  has  observed. 

2.  Cossyrite  occurs  in  minute  embedded  crystals.  G.  =  8'74-8*75.  Color  black.  Extinc- 
tion-angle with  ^  on  a  =  8**,  on  6  =r  39*  approx. 

Comp. — Essentially  a  titano-silicate  of  ferrous  iron  and  sodium,  but  containing 
also  aluminium  and  ferric  iron,  and  slightly  more  basic  than  a  normal  metasilicate. 

Forsberg's  analysis  for  aenigmatite  gives  nearly  2Na,0  9FeO.AlFeO,.12(Si.Ti)0,. 

FOrstner's  analysis  for  cossyrite  approximates  to  SNssO.lOFeO.  AlsOs.Fe«Ot.l58iOt.  As  has 
been  suggested,  it  is  not  improbable  that  cossyrite,  like  asuigmatite,  contains  titanium,  replacing 
part  of  the  silicon. 

AnaL— 1,  Forsberg,  quoted  by  Bgr.    2,  FOrstner,  1.  c. 


1.  ^nigmatite 

2.  Cossyrite 


SiO,   TiO,  A1,0,  Fe,0,  FeO    MnO  MgO  CaO  Na,0  K,0 

87-93    7-57    8*38    5  81    85*88    1  00    088    1*86  6*58    0*51  rr  100*19 

43551*    __     4  06    7-97    8387    2-37»»  0*86    2-01  5*29    0-38  =  10021 

•  Incl.  TiO,?.  *  Incl.  089  CuO. 


P3rr.f  etc.— B.B.  fuses  easily  to  a  brownish  black  fflass.    Partially  decomposed  by  acida 

OhBn—jBniffmatiieihud  kOlbingite)  occurs  in  sodalite-svenite  at  Naujakasik  near  Tunug- 
dliai-flk,  also  at  ^angerdluarsuk.  Greenland;  the  first  crystals  were  collected  by  Giesecke  about 
1810.  Probably  also  in  the  Langesund  flord  region  of  southern  Norway,  but  not  positively 
iden tilled:  Breithaupt  is  quoted  (Bgr. )  as  mentioning  the  occurrence  of  a  mineral  resembling 
kOlbingite  with  a  prismatic  angle  of  66**  to  67^*  from  '*  Brevik."  Probably  in  the  elsBolite-syenite 
of  the  peninsula  Kola.  Kussian  Lapland  (Ramsay).  .£nigmatite  is  named  from  airty/ia,  an 
eniffmti. 

Cossyrite  occurs  in  minute  crystals  embedded  in  the  liparyte  lavas  of  the  island  Pantellaria 
(whose  ancient  name  was  Cossyra).  The  crystals  examined  were  weathered  out  of  the  ground- 
mass. 

Ref.— »  Calculated  from  FOrstner's  angles:  110  A  110  =  65*'  51';  br  =  71'  29'.  or  =  78"  44'. 
FOrstner  calculates  the  following  axial  ratio  and  angles  (referred  to  the  usual  amphibole  position* 
where  r  =  111,  etc.,  see  p.  898): 

<i  :  5  :  <i  =  0-6627  : 1  :  0-8505;     a  =  90*^  6'.    /^  =  89*  54'.     ;k  =  102M3'. 

Inasmuch,  however,  as  the  fundamental  angles  are  the  means  of  measiinnieiits  varying 
widely,  in  one  case  more  than  3°.  the  results  can  only  he  regarded  as  approxininiious.  .The 
table  of  calculated  angles  contains  bewildering  errors.  <?.  g.:  010  a  HO  -=  66°  88'.  110  a  110  =s 
66°  51',  110  A  010  -  nV  6'.  which  together  equal  179''  85'  instesd  of  180* ;  again.  100  a  110  = 
88''  8'.  110  A  180  =  80^  21 ,   130  a  010  =  36'  17 ,  that  is  89'  41  ;  while  100  a  010  =  90'  6';  etc. 

The  triclinic  form  of  kOlbingite  (and  fenigmatite),  partly  made  out  by  Breithaupt,  was 
established  by  BrOgger,  who  also  shows  that  there  can  be  no  doubt  as  to  the  identity  oi  ttnig* 
matite  and  the  triciinic  cossyrite. 


BEE7L  GROUP— BERTL. 


4k^ 


4.  Beryl  Groap.    Hexagonal. 


841   Beryl 


Be,Al,(SiO,), 


Hexagonal 


d 
0-4989 


344.  BERYL.    2udpay8os  pt.  [rest  Chiysocolla,  Malachite,  etc.,  and  other  green  stones] 
Theophr.    Br/fjvkXoS  Or,    Bmarairdus  pt.  [rest  as  above]  4-  Beryllus  (Chrysoberyllus,  Chnso- 

5n8ius.  incl.)  PUn.,  37,  16-20,  Emerald;  Beryl;  Aquamarine.  Smara^dus -|- Beryl  1  Wall., 
lin.,  117.  122.  1747.  Smaragdus  +  BloagrOn  Topas  (=Beryll,  Aqiiamartn)  Oronat,  Min..  44, 
1758.  Emeraude  (incl.  Emerald  and  Beryl  or  "  Aigue-marine,"  und  Chrysolite  du  Bresil)  ds 
Ude,  Crist.,  135,  1772.  2,  245,  1783;  IT..  J.  d.  M..  4,  72,  1798,  Tr.,  2. 1801.  Schmaragd  -f  Berii 
Warn.,  the  two  as  distinct  sp.  until  1811.  A  silicate  of  alumina  with  lime  Aeluird,  Edelist.,  47, 
1779;  Bergm.,  Opusc.,  2,  96.  1782;  and  others.  A  silicate  of  alumina  and  gluciua  Vauq,,  J. 
d.M.,4. 1798,  7,  97. 1800;  Klapr.,  Beitr..  3, 221, 1802.  Davidsonite  ThofMon.  Min.,  1.  247,  1886. 
Go6hemtefi7i«p..  Min.,  1. 148, 1844.    Kosterite  Graitarola,  Riv.  8cientif.4ndustr.,  No.  19,  1880. 

Smaragd,  Beryll.   O&rm,     Beryl.  Emeraude,  Aigue-marine,  Fr.    Berillo,   Smeraldo,  ItaL 
Berilo.  Esmeralda,  Span, 

Hexagonal.     Axis  i  =  0'498855;  0001  A  1011  =  29°  56'  35"  Koksharov'. 


Forms' : 

e  (0001.  0) 

m  (1010.  T) 
a  (1120.  ^-2) 
e  '5lj0,  i-lY 
i  (^lUO.  i-i) 

P  (10  114.  A) 
#Ml0i-l2.  iV)^ 
T  (2025.  f ) 
'  (1012.  i) 
P  (1011, 1) 

1. 


r  (8OS2.  }) 
u  (2021,  2) 
e  (8081.  8)» 
A  (707e,  {)'• 
t    (4041,  4)» 
n  (5051.  5) 

X  (150i.V2.  V) 
2  (120  121.  12)» 

e   (390S9-2,  V) 

oa  a -1  •2-12,  i.2)« 
q  (8-8-810,  |-2)» 


2. 


a  a  123,  f2)» 
0   (1122.  1-2) 

6  (5-5  i6-7,  V-2)? 
d  (8884,  i-2) 
8    (1121,2-2) 
/   (8881,  6-2)» 
#  (6-6i2-l,  12-2) 

Zone  ms 
h  (19-1 -201,  20-H) 
y  (181 -141,  14-11) 
fS  (IM  iS'l,  12H) 
«  (7181,  8-f) 

3. 


I  (11-2  iS-2,  v-H)*? 

r  (5161,  6-|)« 
n  (3141,44) 
9   (2181,  8-1) 

y  (7184.  2.») 

g  (5185.  H)* 

J  (2188,  1-1) 

s    (4288,  2-}) 

k  (4281,6-}) 

2  (16-8-24-1.  24-^) 

X  (86-24-60-6,  12-j)fl 


A 


m 


tn\  \ 


m. 


(     fn- 


<fe2:W^ 


m 


m 


m 


«i 


m 


m 


Figs.  1. 2,  Middletown,  Conn.    8,  Haddam,  Conn.    4,  Alexander  Co.,  N.  C. 


mi 
ma 

ep 

eip 

er 

en 

€r 
eu 
e^ 
ei 

en 

ex 

eT 

ce 


ir  6' 

80'    0' 

2*  21' 
2*'  45' 
iz""  58f 
16*    4' 
40"  50' 
49*    2i' 
59*  561' 
66**  82 
70°  51' 
76'  58' 
81  "*  46' 
84"  55' 


eoa 
co- 
co 
cd 
a 

c^ 

en 
ev 

tt' 
nit' 

PP' 
rr' 

wi 


«' 


4* 

46' 

18" 

24' 

26* 

81' 

86" 

48' 

44" 

56' 

71" 

81i' 

80" 

31' 

64" 

17' 

56' 

44' 

12" 

53.i' 

15^ 

54^' 

28" 

54i' 

3s" 

10' 

44" 

22' 

0909 
OCT 
00' 

da 

M' 

mh 

Vn 

mp 

nne 

ml 

mn 

mv 

ms 

mg 

mp' 


4"  45' 
18"    9i' 
25*  48' 
84"  52' 
41"  21t' 

5'  41' 

8"  11' 

9"  84i' 

14*  80^ 

17"  55' 

29*  0' 

87"  49' 

52"  ir 

70"  94' 

75"  88^ 


ap 

=  64"  28* 

nn' 

=  28"  56*' 

nn*^ 

=  25"    0' 

9Z 

=  15"  29' 

fS-1 

=  26"  59' 

w' 

=  18"  11' 

W 

=  31"  46' 

kk' 

=  20'  41' 

rr' 

=  86''  144' 
=  84"    1^ 

rr*' 

=    9"  41' 

AA' 

=    9"  49' 

AA^^ 

=  17"    8' 

vm' 

=  45"  84' 

wtb*^ 

=  12"  50' 
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8ILICATB8. 


CrystalB  usaally  loDg  priamatic,  often  striated  yertically,  rarely  trsnsrersel;; 
distinct  termtnationB  exceptionul.  l^rely  tabular  in  habit*.  Occasionally  in  large 
masses,  coar8<;  columnar  or  granular  to  compact. 

Cleavage:  6  imperfect  and  indistinct.  Fracture conchoidal to nneven.  Brittle. 
H.  =:  7'5-8.  G.  =  2'63-2'80.;  usually  2'69-2'70.  Luster  ritreous,  aometimes  ri-sin- 
ouB.  Color  emerald -green,  pule  green,  passing  into  light  blue,  yellow  and  white; 
also  pale  rose-red.  Streak  white.  Transparent  to  Bubtranslucent.  Dichroism  more 
or  less  distinct.  Optically—.  Double  refraction  feeble.  Often  abnormally  bi- 
axial".   Befractive  indices,  for  green  rays,  Dx.": 


S,  Aleicaoder  Co.,  N.  C,  Wuhlngton.    6,  Monroe,  Conu.    7,  WilUmantlc,  Cams.,  Fid." 
8.  Mt.  Anlero,  Col.,  Id. 


Also,  Dufet": 

Wr  =  108830  LI  ia,=  1-58985  Na  a>„  =  1-59310  Tl 

fr   =  l-57BtO  LI  e,  K  1  58311  Na  e„   =  1-68486  Tl 

V«r.— 1.  Emerald.  Color  briKbt  emerald -green,  due  to  the  presence  of  a  little  chromtuiUi 
It  is  liiehlv  prized  DS  a  ^mwbenrJearaDd  free  from  Bawg.  Tbe  gem  emeraldsare  locally  known 
In  South  America  as  amutillo*;  the  coars.,  ill-formed  or  nodulnr  emeralds  are  called  monilons, 
see  Buul.  2  (Uouissingauit). 

The  color  was  aiCribiited  to  cbromlumby  Vauquelin,  but  this  was  quegtiooed  by  Lewy  (sn 
below).  WOhler,  however,  foond  io  a  MuBoemeraldOlHti  p.  c.  CriOi^  it  lost  1  88  p.  c.  uponignl- 
lion.  but  relaiued  its  oi.lor,  Poge..  122.  49S.  1884.  Tliis  has  been  cnnflrmed  by  later  obserrerH, 
Uofmeisier,  Itian.   Willlaius.     Ihe   Inst  named  (Proc.   Koy.  boc.,  21.  40B,  1S73)   flada  carboo 
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present  as  sach,  but  the  color  is  DOt  lost  by  hesting  though  the  specific  gravity  falls  by  fusion 
from  2'69  to  2*40  and  the  fused  mass  can  be  scratched  by  quartz. 

3.  Ordinary/  Beryl.  Generally  in  hexagonal  prisms,  often  coarse  and  large;  green  the  com> 
mon  color.  The  following  are  determinations  of  the  specific  gravity  given  by  Roksharov  for 
Uralian  beryls:  colorless,  transparent  2*604,  2  695;  p^ellowisb  2'68l-2'694;  green  2*702,  2*710; 
rose-red  2'726.  Also  2*65,  2*66  for  an  Irish  beryl,  Williams,  but  after  fusion  2*41.  The  cssium 
beryl  from  Hebron,  Me.  (anal.  10),  has  G.  =  2*79-2*81 ;  it  is  perfectly  transparent  with  a  pale 
greenish  tinge. 

The  principal  kinds  are:  (a)  colorless;  (b)  bluish  ^p'een,  called  aquamarifis,  a  name  suggested, 
though  not  used,  by  Pliny,  where  he  says  of  it,  "qui  viriditatem puri  maris  imitantur;"  (e) apple- 
green;  (d)  greenish  yellow  to  iron-yellow  and  honey-yellow  (apparently  ehryaoberyllus  of  ^linv 
and  ancient  Jewelry) ;  sometimes  a  clear  bright  yellow  as  in  tne  golden  beryl;  {e)  pale  yellowish 
green  (probably  the  ehrymfpraaius  Plin.,  ana  perhaps  his  ehryaoliihtu  in  part,  as  also  in  more 
modem  times);  (/)  clear  sapphire-blue  {hyadnlhewoniee  of  Plin.);  {g)  pale  sky-blue  (aercidee 
Plin.);  (A)  the  pale  violet  or  reddish  ((omeMete  bcualHne  Sage,  Min.,  281);  (s)  the  opaque  brownish 
yellow,  of  waxy  or  greasy  luster. 

The  oriental  emerald  of  jewelry  is  emerald-colored  sapphire.  DatideoniU  is  greenish  yellow 
beryl  from  near  Aberdeen;  it  was  supposed  to  contain  "donium,"  Rec.  Gen.  Sc,  3,  426,  1886. 
QoiheTUle  is  a  colorless  or  white  variety  of  beryl  from  Goshen,  Mass. 

The  union  of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  in  his  time, 
was  first  recognized  on  crystallographic  grounds  by  Dc  Lisle,  and  more  satisfactorily  through 
measurements  of  angles  by  Hady;  and  chemically  by  Vauquelin. 

Com^— Be,£,Si,0„  or  3BeO.Al,0,.6SiO,  =  Silica  67-0,  alumina  19-0,  glucina 
14-0  =  100. 

As  shown  byPenfield  alkalies  (Na«0,  LisO,  CsaO)  are  sometimes  present  replacing  the  beryl- 
lium, from  0*25  to5  p.  c. ;  also  cheniicallv  combined  water,  including  which  the  formula  becomes 
HiBe«Al«Sii90si.  Tlie  Hebron  beryl  (anal.  10)  is  remarkable  as  containing  8*6  p.c.  of  ctesium  oxide. 

AnaL— 1.  Lewy.  Ann.  Ch.  Pbys.,  63,  5.  1858.  2,  Boussingault,  C.  R.,  69,  1249,  1869. 
i>.  Brax,  Zs.  Kr.,  7.  80,  1882.  4.  Rg.,  Min.  Ch.,  660.  1875.  5,  Spezia,  Att.  Ace.  Torino,  17. 
June  2.~>,  1882.  6,  Rlatzo.  JB.  Ch..  1216.  1869.  7.  Dmr.,  Bull.  8oc.  Min.,  9,  153,  1886. 
8,  Baker,  Am.  Ch.  J..  7,  175.  1886.  9.  Penfleld  and  Harper.  Am.  J.  Sc,  32,  110,  1886;  the 
earlier  analyses  by  Pfd.,  ib.,  28,  25,  1884.  are  rejected  by  him  as  regards  the  AUOs  and  BeO, 
but  the  determinations  of  alkalies  and  water  are  given  below.  10,  H.  L.  Wells,  priv.  coutr. 
11,  Genth,  Am.  Phil.  Soc.,  402,  1882.     Also  5th  Ed.,  p.  247,  1868. 


G. 

1.  Muso,     emerald  2-^1 


810,    AUO,  Fe,0,  BeO  CaO  Na,0  H,0 


2. 


«f 


If 


2*640 
2*614 
2618 


8.  Paavo.Blnl.," 

4.  Elba 

5.  Cniveggia 

6.  Limoges 

7.  Madagascar,  row  2*72 

8.  AmeiraCo.,N.C.  2-702 

9.  Stoneham.  Me.    2*706 

10.  Hebron,  Me.        2  80 

11.  Alex.  Co.,  N.  C.  2*708 


I  67*85  17  95 

67*2  194 

66*87  19*26 

6608  1816 

6512  19*65 

I  67-78  17-58 


tr^ 
tr^ 


0*67 
0-27 


12-4 

12*7 

14*01 

14-69 

1149 

18-72 


O'O^' 


0*7       — 


0*48»»   — 


=  99*8 

=  99-7  (loss  on  ign.  1*92) 

=  99-64 

=  100 

=  99*86 

—  -^  =99*85 

—  2*80  =  ioo-a5 

101  08 


1-07 
1*95 


66*56  18-66  0*30«  12*47  0*06 

65*24  17*05  2*20  1264  0*57  0*68  2*70 

65*54  17*75  059*  18*78  0*06  071  201  Li,0  <r.  =  100*89 

62*44  17*74  0  40  1186    —    118  208  Li,0  160,  Cs,0  8*60  := 

66*28  18-60  0*22-  1861    —      —  0*88  =  99*54                [100*80 


Cr.O 


a* 


MgO. 


•  PeO.  MnO  0*21. 


*  Incl.  0*88  FeO. 


FeO. 


The  following  are  alkali  determinations  by  Penfield  and  Harper,  1.  c: 


O. 

Ka.O 
Li,0 

C8,0 

Ign. 


Hebron     Norway,Me.  Branchville   Amelia  Co.    Royalston     Stoneham    Adun-Chaloa 


1-82 
1-17 
2-92 
2-88 


2*744 

1*89 

0-84 
1-66 
2-44 


2*732 

145 

0*72 

2*69 


2*685 

0*46 
018 

219 


2-711 

0*51 
0-05 

2*04 


2-708 

0*49 
<r. 

20S 


2-676 

0*24 
tr. 

1*14 


Also  Habachthal,  Tyrol,  226  NagO;  Bodenmais  1*20  NasO;  Limoges 0  73  Na,0;  further 
some  LiaO  in  all.  In  a  beryl  from  Elba,  with  G.  =  2*70-2*71,  Bechi  found  0  88  CsaO.  Boll. 
CoEu.  Geol.,  1,  88.  1870. 

An  anomalous  composition  to  a  bervl  from  Glencullen,  Ireland,  is  given  l)y  Hartley,  but  the 
analysis  calls  for  confirmation.    Proc.  II.  Dublin  8oc.,  6,  627.  1887. 

RosTBRiTE  Orattarola.  1.  c.  A  slightly  altered  variety  of  beryl  from  Elba,  named  after  Dr. 
G.  lioster.  It  occurs  in  short  prismatic  to  tabular doubly-terminated  crystals.  In  |X)lHrized  light 
a  basal  section  is  divided  into  six  sectors,  corresponding  to  the  prismatic  edges,  for  the  three 
alternate  of  which  the  extinction  is  the  same.  Opticallv  biaxial.  Color  pale  rose-red.  Anal.  1-4, 
Grattarobi;  1,  2,  from  the  ends  of  a  crystal,  which  had  a  nucleus  oi  normal  beryl  (anal.  8), 
4,  •  •  typical  ro»lerite." 


1. 

2-77 

2. 

2-74 

8. 

2-77 

4. 

2-76 

406  BILICATES. 

G.  810,       A1.0,        BeO      MgO      CaO     Na.O,K.OLi,0     H,0 

61*97  21*98  8-62  1'26  0*42        undsi,  —  unM. 

60-26  21*18  9*71  1*67  2*55  tincfor.  0  58  tr,  8  07=    98» 

62*88  1709(?)  15*97(?)  262  2*99         undeU  —  2 '82  =  108*87 

61-84  28*20  8*81  0*50  2*19          100  —  2*08=    9»'07 

Pyr.,  etc.— B.B.  alone,  unchanged  or,  if  clear,  become  milky  white  and  clouded:  at  a  high 
temperature  the  edges  are  rounded,  and  ultimately  a  vebicular  scoria  is  formed.  Fusibility  =  5*5 
(Kobell).  but  somewhat  lower  for  beryls  rich  in  alkalies.  Glass  with  borax,  clear  and  colorlesB 
for  beryl,  a  fine  green  for  emerald.  A  yellowish  variety  from  Broddbo  and  Fiubo  yields  with 
soda  traces  of  tin.     Unacted  upon  by  acids. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  loses,  as  a 
mean  result,  1 '66  of  water  and  012  of  organic  miitter,  the  latter  consisting  of  0*08  to  0*05  of 
hydrogen  and  0*09  to  0*06  of  carbon.  WOhler  nnd  Williams,  however,  as  noted  above,  conlirm 
the  loss  upon  ignition  (cf.  Pfd.),  but  find  the  color  retained. 

Obs.— Beryl  is  a  common  accessory  mineral  in  granite  veins,  in  all  parts  of  the  world,  espe- 
cially in  those  of  a  pegmatitic  character.  Ememlds  occur  in  clav  slate,  in  isolated  crystals  or  in 
nests,  near  Muso,  etc.,  75  m.  N.N.E.  of  Bogota,  United  States  of  Colombia;  the  rock  contains 
Cretaceous  fossils  in  its  limestone  concretions.  Emeralds  of  less  benut^,  but  niuch  larger,  occur 
in  Siberia,  on  the  Hver  Tokovoya,  N.  of  Ekaterinburg,  with  phenacite,  chrysoberyf,  apatite, 
rutile,  etc.,  embedded  in  mica  scbist.  Also  at  Paavo.  near  Orijarvi,  Finland.  Mount  Zalora, 
in  Upper  Egypt,  affords  a  less  distinct  variety,  and  was  the  only  looility  which  was  known  to 
the  ancients.    Occurs  in  the  Ueubachthal  in  ^Izburg,  in  mica  schist. 

Emeralds  of  lare e  size,  though  not  of  uniform  color  or  free  from  flaws,  have  been  obtained 
in  Alexander  Co.,  rT.  C.  in  pockets  in  gneiss,  associated  with  hiddenite  (spodumene),  rutile, 
muscovite,  etc.  One  crystal  had  a  length  of  9  inches;  another  was  8  in.  long  by  1}  across  and 
weighed  9  oz. 

Transparent  beryls  are  found  in  Siberia,  India,  and  Brazil.  In  Siberia  the^  occur  at  the 
emerald  mine  mentioneii.  at  Mursinka  and  Shaitanka,  near  Ekaterinburg;  near  Miask  with  topaz; 
in  the  moimtiuns  of  Adun-Chalon  with  topaz,  in  E.  Siberia;  in  British  India  in  the  Coimbators 
district  and  in  the  Punjab  Himalayas;  in  Brazil  on  Rio  San  Mateo.  Some  Siberian  transparent 
crystals  exceed  a  foot  in  length.  The  most  splendid  aquamarine  of  which  we  have  any  account 
is  from  Brazil;  it  approaches  in  size,  and  also  in  form, the  head  of  a  calf,  and  exhibits  a  crystalline 
structure  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  225  oz.  troy,  or  more  than  18^ 
lbs. :  tbe  si)ecimen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba;  at 
Lonedo  in  north-eastern  Italy,  with  corundum,  zircon,  topaz,  spinel;  the  tin  mines  of  Ehren- 
friedei-sdorf  in  Saxony,  and  of  Schlackcnwald  in  Bohemia. 

Other  localities  are.  the  Mourne  Mts.,  Ireland,  Co.  of  Down;  also  Eilliney  near  Dublin; 
yellowish  green  at  Uubislaw,  near  Aberdeen.  Scotland  (davidsonite),  and  elsewhere  in  Aberdeen- 
shire; in  small  bluish  crystals  at  St.  Michael's  Mount  in  Cornwall;  Limoges  in  France;  Finbo 
and  Broddbo  in  Sweden;  Taraela  and  Somero  in  Finland;  Fossum  in  >Iorway;  Ptitsch^och, 
Tyrol;  Bodenmais  and  Rabenstein  in  Bavaria;  in  New  South  Wales  at  various  localities. 

In  tbe  United  States,  beryls  of  gigantic  dimensions  have  been  found  in  N.  Hamp,.  at  Acwortb 
and  Gnifton,  and  in  Mom,,  at  Royaiston:  but  they  are  mostly  poor  in  quality.  One  beryl  from 
Grafton  wei.?hs  2,900  lbs.;  it  is  32  in.  through  in  one  direction  and  22  in  another  transverse,  and 
is  4  ft.  8  in.  Tons.  Another  crystal  from  this  locality,  according  to  Prof.  Hubbard,  measures  45 
in.  bv  24  in  its  diameters,  and  a  single  foot  in  length  bv  calculation  weighs  1,076  lbs.,  making  it 
in  all  nearlv  2 J  tons.  At  Rovalstou,  one  crystal  exceeded  a  foot  in  length;  the  smaller  crystals 
are  often  limpid,  and  a  yellowish  variety  forms  a  gem  resembling  chrysolite:  the  colors  are 
mostlv  aquamarine,  grass-green,  and  vellowish  green;  one  locality  is  in  the  south-east  pnrt  of 
Royaiston,  near  the  scbool-nouse,  on  the  land  of  Mr.  Clarke;  the  best  crystals  are  embedded  in 
quartz;  a  still  better  is  situated  4  m.  beyond  the  old  one  In  South  Royaiston;  some  crystals  of  a 
sky-blue  color  in  white  quartz  are  l)eautiful. 

Other  localities  are  in  Maine,  at  Albany;  Norway;  Bethel;  at  Hebron,  a  aesium  beryl  (ana. 
10)  associated  with  poUucite;  in  Paris,  with  black  tourmaline;  at  Bowdoinhamand  Topsham,  pnle 
graenor  yellowish:  at  Georgetown,  Parker's  Island,  mouth  of  Kennebec.  In  N.  ffamp.,  at  Wil- 
mot;  at  Compton.  as  good  >is  at  Royaiston.  In  Mom.,  at  Barre,  excellent  specimens;  at  Pearl 
Hill  in  Fitchburg;  at  Goshen  (goshenite),  and  at  Chesterfield.  In  Conn,,  at  Haddam,  in  a  feldspar 
vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a  twelfth  of 
an  inch  transparent;  also  at  the  chrysoberyl  locality;  at  the  Middletown  and  Portland  feldspar 
ouarries;  in  Chatham,  in  granite;  at  Monroe,  in  a  granite  vein,  the  crystals  often  consisting  of 
aisplaced  pieces  separated  by  quartz;  at  Madison,  in  beautiful  crystals;  at  New  Mil  ford,  of  a 
clear  golden  yellow  to  dark  amber  color,  also  fine  green;  a  clear  glassv  kind  in  Willimantic* 
Conn.'';  in  large  columnar  masses  at  Branchville.  In  Penn.,  at  Leiperville  and  Chester,  crystals 
sometimes  10  to  12  in.  long  and  1^  in  diameter,  with  black  tourmaline;  at  Mineral  Hill.  In 
Virginia,  at  Amelia  Court  House,  sometimes  pure  white.  In  N.  Carolina,  in  Alexander  Co., 
nenr  Stony  Point,  fine  emeralds  (see  above),  also  clear  green  crystals,  sometimes  very  higlilj 
moditied;  in  Mitchell  Co  ;  Morganton,  Burke  Co.,  and  elsewhere.  In  Alabama,  Cooaa  I'o  .  of  a 
light  yellow  color.    In  ColorcLdo,  near  the  summit  of  Mt.  Antero,  beautiful  aquamarines  with 
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phenacite,  bertrendite,  etc.,  often  corroded  leaving  steep  pyramidal  forms  in  the  cavities  (f.  8)^ 
the  ctystals  having  been  the  source  of  the  berylfium  in  the  associated  secondary  minerals. 
In  8.  Vakota,  in  the  Black  Hills  in  large  crystals. 

AlU — Kaolin,  mica,  limonite.  and  quartz  occur  as  pseudomorphs  after  beryl,  the  last  two 
by  substitution,  the  others  by  alteration.  Analyses  of  utered  beryls;  1,  MUlier.  J.  pr.  Ch.,  68» 
182»  1858.    2.  Damour,  Bull.  G.  Fr.,  7,  224,  1850.    Anal.  2  corresponds  nearly  to  kaolin. 

1.  Tirschenreuth 

2l  Vikte,  Chanteloube 

PsBUDOSMARAOD  AU&th&rg^  G.  FOr.  F5rh.,  2,  405,  1874.  Pseudo^merald.  A  mineral  re- 
sultiuff  from  the  alteration  of  beryl.  The  name  was  introduced  by  Berzelius  for  pseudomorphous 
crystiJs.  consisting,  as  he  regarded  it,  of  ordinary  bervl  and  mica.  Atterberg  retains  the  name 
for  the  hard  portion  of  similar  pseudomorphs,  which,  however,  he  finds  to  be  not  true  beryl,  its 
characters  are:  Hardness  5*5;  G.  =2*70;  luster  waxy;  color  dark  gniyish  green;  fracture 
splintery.  Intimately  mixed  with  mica  scales.  Analyses:  1,  2;  the  hitter  on  material  not  entirely 
free  from  mica: 


810, 

AUG. 

Fe,0, 

BeO 

H.O 

68-8 

24-7 

2  6 

10-2 

2-6      =     08-8 

45-61 

88-86 

0-94 

110 

14-04     =    100*55 

8iO, 

A1.0» 

BeO 

FeO 

MgO 

K.O 

H.0 

1. 

57  82 

17-46 

1811 

080 

0-8:3 

7-82 

8-64    =      09-97 

2. 

56  28 

1905 

12-55 

018 

0-50 

7-45 

4-88    =    100*79 

The  mineral  differs  from  ordinary  beryl  in  having  lost  part  of  its  silica  and  gained  potash 
and  water;  the  alumina  and  gludna  are  sensibly  unchanged.  From  K&rarfvet,  near  Falun, 
Sweden. 

R«£.-i  Min.  Russl.,  1,  147,  1858.  *  See  Schrauf,  Ber.  Ak.  Wien.  65  (1),  255,  1872.  Atlas, 
Tf.  xxxni;  also  Kk.,  1.  c.  and  ibid.,  2,  866;  4.  125;  6,  94;  Vh.  Mhi.  Ges..  7,  816.  1872  (adding 
some  complex  planes  not  included  above);  Hbg.,  Min.  Not.,  6,  28, 1868;  Dx.,  Miu.,  1,  866,  lt562; 
D'Acbiardi,  Nuovo  Cimonto,  1870,  he  adds  two  doubtful  planes;  Wiik,  Ofv.  Finsk.  Soc. .  27, 1885. 
andZs.  Kr.,  12,  515. 

*  Becker- Websky.  Striegau,  Zs.  G.  Ges.,  19,  786,  1867.  ^  Websky,  Eidsvold,  Min.  Mitth., 
117,  1876.  *  Vrba,  emendd.  Zs.  Kr.,  6,  480,  1881.  •  £.  S.  D..  Alexander  Co.,  N.  C.  Am.  J. 
Sc,  32,  484,  1886^  ^  Washiui^on  and  Iliddeu.  Alex.  Co.,  ib.,  33,  505,  1887,  also  soniewhiiC 
uncertain  0  (8  715-6),  ^  (9  7  19  8),  x  (8*7  15  7);  cf.  Rath,  Ber.  uied.  Ges.,  Feb.  6,  July  7,  1886, 
wUo  adds  5194  (?).  *  Busz,  8.  Piero.  JBlba,  Zs.  Kr.,  17,  552,  1890.  *  N.  von  Koksharov,  Jr., 
Mm.  Riissl.,  8,  235.     *«  Panebiaiico,  Loncdo,  Att.  1st.  Veneto,  6,  887.  1887. 

"  Mid..  Anil.  Mines,  10,  148.  1876.  '^  Etehing-JigitrM  and  corrosion  forms,  Petersson,  Ak. 
H.  Stockh  ,  Bihaug.  16  (2),  No.  1,  1889;  Wiik,  1.  c;  Pfd.,  Am.  J.  Sc.,  36,  817,  1888,  40.  488, 
1890;  R  C.  Hills,  Proc.  CoUirailo  Soc  ,  3,  191.  1889  ^*Btfraetiw  tTidicM,  Dx.,  Min.,  1,  ^66, 
1862;  Heusser.  Pog^..  87,  468.  1862;  Dufet.  Bull.  Soc.  Miu.,  8,  261,  1885,  also  variations  with 
change  of  temperature.  Experiments  on  Elasiieity.  Vater,  Zs.  Kr.,  11,  582,  1886 ;  Voigt.  Jb. 
MuL,  ]ML,.  5.  68,  1887.  Spedfie  heal  =  0  2066.  0-2127,  Joly,  Proc.  Roy.  Soc.,  41,  250,  1887. 
PyroeUetrkUy,  Hankel,  Pogg.,  167,  161,  1876. 


5.  Eudlalyte  Groap. 

846.    Eudialyte  Na„(Ca,Fe).Cl(Si,Zr),.0„  6  =  21116 

Encolite 
848.    Catapleute  H,(Na„Ca)ZrSi,0„  6  =  13629 


346.  EUDIAIiTTB.  Eudialyt  Stromeyer,  Gel.  Anz.  G5tt.  1998,  1819.  Eudyalite  wrof^ 
artkographp.  Eukolit  Scheerer,  Pogg.,  72,  561,  1847.  Eucolite.  GrOnlundischer  Hyazinth 
Trammidorff,  Crell's  Ann.,  1.  488,  iSol. 

Rhornlwhednil.     Axis  6  =  2-1116;  0001  A  1011  =  31^  22'  Miller\ 

T*ona8*:  a  (1120,  i-2)         y  (oOSS.  g)         7*  (0115.  -  \)       s  (022l,  -  2)  0  (8142,  l«)l 

e  (0001.  O)         f  (1014.  i)  r  (1011,  1)         e  (0li2,  -  i)        n  (1128,  |-2)  t   (mi,  V) 

m  (lOiO.  /) 

Also,  but  somewhi't  uncertain.  1015,  1014.  O'S'Sll,  9  6  15 '4.  Maguel  Cove\ 
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FigB.  1,  Eudialyte,  2»  EueolUe,  Magnet  Cove,  Ark..  J.  F.  Williams.    8,  4,  Greenland;  4,  Lang: 

5,  Id..  Mir. 

Crystals  often  tabular  |  c,  or  rliombohedral  in  habit  and  highly  modified 
(endialyte) ;  also  prismatic,  a,  with  r  large  or  small  (eucolite).  Also  massive  in 
embedded  grains;  sometimes  reniform. 

Cleavage:  in  eudialyte,  c  perfect;  a  and  z  (1014)  difficult,  Dx.;  in  eucolite, 
c  most  distinct;  also  a  and  m  imperfect,  Bgr.  Fracture  subconchoidal,  snlintery. 
Brittle.  H.  =  5-5-5.  G.  =  2-91-2-93  eudialyte;  3-0-3-1  eucolite.  Luster  vitreous. 
Color  rose-red,  bluish  red,  brownish  red,  chestnut-brown.  Streak  uncolored. 
Translucent  to  subtranslucent. 

Eudialyte  is  optically  positive;  eucolite  is  negative.  Double  refraction  strong. 
Indices : 

Eucolite        GD  =  1-6205  €  =  1-6178    Brogger. 

Var. — Eudialyte  and  eucolite  differ  in  optical  character,  the  former  -j-r  the  latter  —  88 
stated  above.  Ramsay  notes  that  both  -f  and  —  zones,  as  also  others  which  are  isotropic,  occur 
in  the  same  crystal  of  the  Kola  eudialyte.  The  crystals  of  eudialyte  are  ordinarily  more  com- 
plex, and  its  specific  gravity  is  sensibly  lower.    In  composition  a  distinction  can  hardly  be  made. 

Williams  fpves  for  Magnet  Cove  eudialyte,  G.  =  2-804-3«33;  for  eucolite  a'6'24r-2*663.  The 
eucolite  is  softer  and  probably  somewhat  altered ;  a  derivation  from  eudialyte  is  suggested. 

Comp. — Formula  uncertain  because  the  zirconium  may  be  taken  v^ith  either 
base  or  acid ;  the  part  played  by  the  chlorine  is  also  doubtful.     Most  simply  regarded 

in  r 

(Bgr.)  as  essentially  a  metasilicate,  R^R,Zr(SiO,)„  with  R  =  Na  chiefly,  also  K,  H; 

n 

R  =  Ca  chiefly,  also  Fe,  Mn,  and  Ce(OH) ;  further  with  ZrOCl,  in  part  replacing 
the  SiO,;  niobium  (tantalum)  may  be  present  in  small  amount. 

Rammelsberg,  who  has  contributed  most  to  our  knowled^  of  the  composition,  regards  the 
chlorine  present  as  NaCl,  and  the  zirconium  as  replacing  silicon.     For  anafs.  5-9  and  15,  16,  he 

writes  2R.R,(Si,Zr),oO,«  +  NaCl;  for  17-21,  R,aR9(Si,Zr)„0«6.    If  Zr  is  to  be  taken  as  base  lie 

suggests  8(R«RftZr.SiisO«s)  +  2NaCl.    Groth  regards  it  as  probably  a  salt  of  HtSitO». 
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AnaL— 1,  Rg.,  Pogg.,  63,  142.  1844.     2.  Dmr.,  C.  R.,  43,  1197.  1856.  3,  Nylander  [Act 

Univ.  Lund,  2],  Jb.  Miii..  488,  1870.  4.  Lorenzen,  Min.  Mag.,  6,  61,  1882.  5-9,  Kg.,  Ber.  Ak. 
Berlin,  441,  1886.     10,  Geiith,  Am.  J.  Sc,  41,  897.  1891. 

11,  Scheerer.  Pogg..  72.  565,  1847.  recalc.  by  Rg.  12,  Dmr.,  1.  c.  18,  Nylander.  1  c. 
14.  Cleve,  Za.  Er.,  16,  504,  1890.     15-21,  Kg.,  1.  c,  1886. 


SiOi   TaaOft   ZrO,  Ce,Oi*FeO  MnO    CaO    KaaO   KsO     CI     ign. 

—  1688      —     6-97    115    llll     12  28    0  65    119    087 

[=  100-52 

0-85     15-60      —     6-87    161      923    1310      —     1*48    125 

r=  99*87 
^       14  67      ■-     6-54    1-46      982    12-32      -^     1-87    1-43 

[=  99-47 

—  14-49    2-27    5-54    042    1057    15  90      —     104    191 


Eudialyte. 

Q. 

SiO, 

1.  Greenland 

49  92 

2. 

2-906 

50-88 

8. 

51-86 

4. 

48-63 

5. 

2-928 

49-37 

6. 
7. 
8. 
9. 
10.  MagaetCoYe  2  810 

49-84 
50-09 
49-86 
49-62 
51-88 

[MgO  0-15  =  100-92 


—  15-09        6-58    1-12    1083    1283    066    153    124 

r=  99*25 

—  14  01    2-85    5  96    064    10-77    1332    0  75      —       — 

—  1405    249    6-84    075    10*80    13-58    044      —       — 

—  14-28    2-60    512    114    1102         13-76  —     124 

—  14-12    2-50    716    1-34      9  66         1324         1-36      — 
0-39?    11-45      —     4-37    0  87    14-88'»  1329    0-43    142    1 88 

[=  100-81 
Incl.  La,Oi,Di,0,.  *  Incl.  Oil  MgO. 


BumUU, 


11.  Norway        801         47  85       —      1405    2-32    7*42    194    1206    12-81      —       —     094 

[=  98-89 

la.       "  8-007       45-70     285     1422    8  60»  683    235      966    1159      —     111    188 

[=  99-5J4 

18.       ••  50*47       —      14-26    4*30    5*42    8*67      9*58    10*46      —     1*68    157 

[=  101*41 

14.  Barkevik       8104       4515     852     1251    512'*  890    3  60    12-11    1117    0*11    055    211 

I  =  99  85 

15.  "Brevik"     2908        4888       —      1517    407    7*28    0*52    10  68      880    124    167    2-50 

[=  100*66 

16.  **  48*91       —      16  10    3*88    654    093    10*57  9*74  —     2  65 

17.  SigtesB  8*081        46  68       —      15*43      —     732    2  82    11*76    1124      —     1*70    090 

18.  "  46-98       —       1452    402    642    255    10-70      042      —       —     075 

19.  ArO  8-00         4684       —       1609    519    592    1*50    10*52    1070    0*50    144    177 

[=  100-47 

20.  "  —      62*59       —        —     6*45    2*95    1059    1029    0*87      —       — 

21.  ••  4614       —       15-40      —      7-59    2*68    10*78       —        —       —       — 

•Incl.  La,0,  111  p.  c.  *  Incl.  Y,0,  0-82  p.  c. 

Pyr^  etc— In  the  closed  tube  affords  water.  B.B.  fuses  at  2*5  to  a  light  green  opaque 
glass,  coloring  the  flame  yellow  (soda).  With  the  fluxes  gives  reactions  for  iron  and  man- 
ganese. With  hydrochloric  acid  gelatinizes,  and  the  dilute  acid  solution  imparts  a  deep 
orange  to  turmeric  paper  even  after  the  iron  in  solution  has  been  reduced  to  colorless 
protochloride  by  boiling  with  metallic  tin  (reaction  for  zirconia). 

0\sm.—EumalyU  is  found  at  Kangerdluarsuk.  West  Greenland,  where  it  was  discovered  by 
Oiesecke  early  in  the  century.  It  fi  associated  with  uf vedsouite  and  sodalite,  or  embedded 
In  compact  white  feldspar;  the  crystals  are  usually  small,  but  sometimes  an  inch  or  more  in 
leofth;  alao  on  the  island  Sedlovaty  in  the  White  Sea  in  massive  form,  embedded  in  sodalite; 
at  LuiaTr  on  the  Kola  peninsula,  Russian  Lapland,  in  elseolite-s^enite  (Ramsay). 

BueolUe  is  from  islands  of  the  Langesund  fiord  in  Norway;  it  is  common  on  the  ArO  'slands. 
Eikaholmen;  also  in  dikes  in  the  ledges  off  Barkevik;  on  L&ven  and  StokO  rare.  It  is  associated 
with  segirite,  catapleiite,  astrophyllite,  sodalite.  leucophanite,  also  wOhlerite.  fluorite. 

Eudialyte  and  eucolite  also  occur  at  Magnet  Cove,  in  Arkansas,  of  a  rich  crimson  to  peach- 
blossom-red  color,  in  feldspar,  with  elseoliteand  segirite  (first  noted  by  Shepard);  probably  also  hi 
the  elsolite  syenite  of  Saline  Co.,  Ark.,  seven  miles  N.E.  of  Benton  (Williams). 

Eadialyte  is  named  from  6^,  eoHly,  and  StaXvetv,  to  dissolve,  alluding  to  its  easy  solubility 
in  acids.    £ucolite  from  evKoXoi  has  much  the  same  meaning. 

R«f:— 1  Mir.,  Phil.  Mag..  16,  477,  1840;  Min.,  357,  1852.  Other  values  are.  for  eudialyte 
i  =  211159  Kk.,  Vh.  Mfai.  Ges.,  14,  205,  1879,  and  Min.  Russl.,  8,  29:  for  eucolite  i  =  2*0966 
Bgr.  (but  it  should  be  20895  from  ar  =  ♦86'  52');  eudialyte,  6  =  21174  Magnet  Cove,  Williams, 
Am.  J.  So.,  40,  457.  1890. 
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•  Of.  Mir..  1.  c.  Also  Lang.  Phil.  Mag.,  26,  486,  1868;  Dx..  1,  160,  1862;  Nd.,  Ofv.  Ak. 
Stockh.,  27,  959,  1870;  Kk..  1.  c;  Gdt.,  Index.  1,  519, 1886.    '  Williams.  1.  c. 

A  mineral  probably  identical  with  eudialyte,  but  not  investigated  chemically,  is  described 
by  Ussing  (G.  FOr.  FOrh.,  10,  190,  1888),  from  Eangerdluarsuk,  Greenland.  It  occurs  in  rhom- 
bohedral  crystals,  with  c  prominent,  also  e.  Olraerved  forms:  6(0001),  m(loiO),  a  (1120), 
»(10i6),  f(l0l4).  r(lOil).  d{0ll2),  « (0221).  Measured  angles:  oaj  =  23*  87',  cs  =  3r  87', 
er  =  67'  56 ,  ee  =  51*  10'.  H.  =5.  G.  =  2'970.  Color  yellow-brown.  Transparent. 
Optically  +. 

Br^jfger  also  notes  a  mineral  associated  with  the  rosenbuschite  of  Norway  in  orange-colored 
crystals  showing  the  forms  a,  s.  r,  e,  also  oo  (4*1  '5*25,  ^f),  but  in  part  developed  with  monoclioic 
symmeti-y.    He  refers  it  provisionally  to  eucolite. 

346.  OATAPLBXTTE.  Eataplefit  Weibye  db  ^dgren,  Pogg.,  79,  800,  1850.  Kataplelt. 
Kalkiialronkataplelt.  NatronkatapleTt  Brdgger,  G.  FOr.  FOrh.,  7,  427,  1884.  Zs.  Kr..  16, 
484, 1890. 

Hexagonal  at  140^  C;  pseudo-hexagonal  and  monoclinic  at  ordinary  temperatures 
Brogger*. 

If  hexagonal,  axis  6  =  1-3629;  0001  A  1011  =  *57°  W  Hj.  Sjogren'. 

Common  forms:  c  (0001,  0);  m  (1010,  /);  o(10i2,  i),  p(10il,  1).  x  (2021,  2). 
Angles:  «>  =  88*  12',  cp  =  57'  84',  ex  =  72'  22i'.  oo  =  86"  1'.  pp'  =  49"  55*'. 
Mj'  =  56*  55 . 

Dauber^  gave  h  ss  1  8598;  BrOgger,  6  =  1'8605  for  natron-cat apleiite. 

Referred  to  the  fnonoclinic  system,  Brdgger's  data  give :  Axes  dii:  6  =z 
1-735B  :  1 :  1-3636;  OOlA  100  =  *89°  48^'. 

Angles :  100  A  110  =  ♦OO'^  8',  001  a  101  =  88'  5',  001  A  Oil  =  58'  44f'.  Also  110  A  110 
s  120°  6',  001  A  201  =  *67*  28i'  001  a  201  =  57'  40',  001  A  HI  =  57*  80',  001  A  HO  =  89* 
54',  001  A  ill  =  57"  88',  HI  a  111  =  49'  50*'. 

The  following  list  gives  the  observed  forms,  referred  first  to  the  hexagonal  system,  and 
second  with  the  proper  monoclinic  symbols,  as  interpreted  by  BrOgger. 

e   (0001)  =001                                                     y  (1018)  =  208  208        118        il8 

m  (1010)  =  100  110                                        o  (1012)  =  101  101        112       112 

a  (1120)  rr  810  010                                        p  (lOil)  =  201  201        111        ill 

n  (lOi  72)  t=  10-36  1  0  86  11  72   Il-72           x  (2021)  =  401  401        221       221 

f   (10-iH(»)  =  1015  i  0-15  11-80   il-30           p  (l-l-2'24)  =  3l-24  01-12 

C  (10-i24)  =  10  12  1012  11-24    11-24           «  (1124)  =  8l4  012 

r  (10  i-16)  =r  108  109  1-116    i-116           s  (1122)  =  8l2  Oil 

«  (lO-i-12)  -  106  i06  11-12    ill2           ^  (4481)  =  12  41  081 

Also,  less  certain,  r  (116  172)  -=  631  and  11  165  80,  40  12  5  and  iil65-30,  4()12-5;  and 
^(12-9  212)  =  6-121,  etc. 

Crystals  usually  tliin  tabular  hexagonal  prisms  with  replaced  edges.  Twins 
common:  (1)  tw.  pi.  p  (1011),  with  eg  =  64^  52';  (2)  tw.  pi.  (3032)  with  cc  = 
45°  55';  (3)  tw.  pi.  (336:2);  (4)  m;  (5)  r^ 

Cleavage:  m  pei-fect;  also  «  (lOll),  o  (1012)  imperfect,  Dbr.  Fracture 
conchoidal.  Brittle.  H.  =  6.  6.  =  2-8.  Luster  nearly  dull,  weak  vitreous  on 
surface  of  fracture.  Color  light  yellow  to  yellowish  brown,  grayish  blue,  yiolet. 
Streak  pale  yellow.     Translucent  to  opaque.     Optically  +. 

BrOgger  regards  the  crystals  as  originally  rhombohedral  (tetartobedral),  but  under  a  change 
of  conditions  they  have  suffered  a  secondary  molecular  rearrangement  with  the  result  of  bring- 
ing them  into  the  monoclinic  system. 

Sections  |  c  in  polarized  light  show  the  crystals  to  be  commonly  trillings,  also  more  com* 
plex,  with  the  prism  as  tw.  plane.  Axial  plane  normal,  or  nearly  so,  to  the  edge  e/m.  Axial 
angle  about  60°.  Heated  to  140*  sections  ai-e  isotropic,  but  become  doubly  refracting  again  oo 
cooling.    Optically  analogous  to  tridymite,  as  also  in  habit  of  crystals,  in  twinning,  etc. 
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Comp— Empirical  formula, H,(5ra,Ca)ZrSi,0  or  H,(Na  ,Ca)(Zr(OH),)  (SiOJ, 
88  suggested  by  Brogger.  It  may  also  be  written  (ifa„Ca)SiO,.H,Zr(SiOJ,.  If  Na 
alone  is  present,  the  percentage  composition  is:  Silica  46*1,  zirconia  28*8,  soda  15*9^ 
water  9-2  =  100. 

Var.— 1.  Ordina/ry.  Contains  both  sodium  and  calcium.  Color  reddish,  flesh-red,  yellowish 
red  to  clear  yellow  and  reddish  white;  seldom  brownish  red  or  dark  brown. 

2.  Natron-eatttpUiUey  or  soda-cat apleiite.  Contains  only  sodium.  Color  blue  to  gray  and 
white:  ou  heiiting  the  blue  color  disuppears. 

Anal.— 1.  2,  SiOgren.  1.  c.  8,  Rg.,  Miu.  Ch.,  677.  1875.  4,  Forsberg,  quoted  by  Bgr.,  L  c. 
5.  6,  Weibull  G.  F6r.  TOrh..  7.  272,  18«4.    7.  Porsberg.  ibid.    8,  9,  Cleve,  quoted  by  Bgr. 

810,       ZrO,       AUO,     FeO       CaO       Na,0       H,0 

1.  CatapUUU.  46  83        29  81        0*45        0*68       8*61        10*83       886  =  10102 

2.  "  46*52        29*88        1*40        0*49        4*66        10*06        9  05  =  101*51 
8.           "  89-78        40*12         —  —         8*45         7*59        9*24  =  100*18 

4.  **  41-56        8*2*58  102  5*21  9*74        985  =    99*41 

5.  '•  44-20        31*82         —         0  22        5*31  8*93        9*26  =    99  74 

6.  •'  44*07        32*18         —         017        5*82         8 10        926  =    9960 

7.  NdtraneatapieUie        41*27        32*60       0*42        0*29        0*08        1501        9*81  =    99-83 

8.  ••  48  92        80*80         —         0*10        0*81        15*05        9  24=    99*92 

9.  "  44*04       80*94         —        0*10       0*87       14*94       9*24  =  10018 

P3rr^  etc— In  the  closed  tube  yields  water.  B.B.  in  the  platinum  forceps  fuses  at  8  to  a 
white  enamel;  with  borax  a  clear  colorless  glass.  Easily  soluble  in  hydrochloric  acid  without 
selatintzing;  the  dilute  acid  solution  colors  turmeric  paper  orange-yellow  (reaction  for 
zirconia). 

Oba.— From  the  island  L&ven  (LamO)  in  the  Langesund  fiord,  Norway,  with  zircon, 
leucophanite,  mosandrite,  and  tritomite;  also  on  StokO,  Eikaholmen,  the  ArO  islands. 
Natron-eaktvleiUe  is  only  known  from  the  island  Lille-ArO.  where  it  occurs  with  feldspar, 
elcolite,  sodHlite,  sgirite.  l&yenite,  eucolite,  astrophyllite,  etc. 

Named  from  Kara  nXeiov  because  always  accompanied  by  a  number  of  rare  minerals. 

Alt. — Pseudomorphs  of  zircon  after  catapleiite  are  noted  by  BrOgger. 

Rel.-»  Sjogren.  Norway.  Of?.  Ak.  Stockh..  39,  No.  7.  59,  1882.  Dbr.,  Pom..  92,  289, 
1854.  Bgr.,  O.  F»r.  FOrh..  7,  427,  1884.  Zs.  Er.,  16.  484,  1890.  See  also  05tz,  Mitth.  UniY. 
GrdfswaTd,  1886.  and  Jb.  Min.,  2,  222  ref.,  1888. 


6.    Melanocerite  Group* 

Hexagonal  or  BhombohedraL 

S47.  Cappelenite  Hexagonal  i  =  1*2903 

RSiO,.YBO,  or  3BaSiO,.2Y,(SiO,),.5YBO, 

848.  Melanocerite  Bhombohedi-al  6  =  1*2554 

12(H.,Ca)SiO,.3(Y,Ce)BO,.2H,(Th,Ce)O.F,.8(Ce,La,Di)OF 

849.  Caryocerite  Rhombohedral  i  =  11845 

6(n,,Ca)SiO,.2(Ce,Di,Y)BO,.3H,(Ce,Th)0,F,.2LaOF 
Stecnstrupine 

860.  Tritomite  Rhombohedral,  hemimorphic    }(5  =  M138 

2(H.,Na„Ca)SiO,.(Ce,La,Di,Y)BO,.H,(Ce,Th)O.F, 


347.  OAPPBLBNZnS.   W,  0.  Brogger,  G.  F6r.  FOrh..  7.  599,  1885.  9,  252.  1887;  Zs.  Kr.. 
16.  463.  1890. 

Hexagonal.     Axis  i  =  1*2903;  0001  A  lOll  =  56°  Tf  Brogger. 
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SILICATES. 


SiO, 

14-21 
1411 


Fomui  t  e  (0001,  0),  m  (1010, 1),  p  (lOlS.  i),  o  (lOll,  1). 
Angles:  cp  =  26'  25.  <»  =  66'  8',  »>'  =  •25*  42'.  oo'  =  49'  8^'. 

In  thick  prismatic  crystals. 

Cleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  6-€'5. 
G.  =  4*407  Cleve.  Luster  vitreous  to  greasy.  Color  greenish 
brown.  Semi-transparent  to  translucent.  Optically  — .  Double 
refraction  rutlier  strong. 

Comp. — A  boro-silicate  of  yttrium  and  barium,  probably 
(Cleve,  Bgr.)  liSiO,.YBO,  with  R  =  Ba  and  Y,(  =  3R)  chiefly, 
also  Cu,Na„K,  in  small  amount,  further  Ce,Th(  =  2R). 

AnaL—l,  P.  T.  Cleve,  quoted  by  BrOgger,  1.  c. 

B,0,     CeO,,ThO,,Y,0,,La,0,    BaO       CaO      Na«0      K,0 


[17-16] 
[16-96] 


^7^ 
57-52 


Ign. 


802       0  67       0-26       O'SO        181  =  100 
8-29        U  56        0-53        0*22        181  =  100 


Further  the  rare  earths  are  present  as  follows:  YaOs  91*28,  CeOa  2*24,  LagOs  5-15,  ThOs 
1-88  =  100:  or  Y,0,  5262,  La,0,  297,  CeO,  1-29,  ThO,  080  =  57'68. 

P3rr.— B.B.  swells  up  and  fuses  with  some  diffleulty  to  a  white  euamel.  Wtth  fluorite 
and  i)otassium  bisulphate  gives  the  green  Hame  of  boron.    Easilv  soluble  in  hydrochloric  acid. 

Obs.— Occurs  in  a  small  vein  in  tlie  augite-syenite  on  Lille  ArO  in  the  Langesund  fiord, 
southern  Norway;  it  is  associated  with  wOhlerite,  rosenbuachite,  catapleiite,  orangite,  l&venite, 
elseolite,  sodalite,  etc. 

Named  after  D.  Cappelen  of  Uolden,  Norway. 


cp  =    85"  56' 

eg  =  19'  55' 

pp'  =    6r    54' 
rr'   =    90"  56^ 

er  =  *55'  -24 

ee  =  85'  56' 

ez  =    80^^  18' 

cd  =  70°  58' 

»'    =  117"  10' 

348.  MBLANOOBRXTS.    Melanocerit  Brogger  and  Clew,  Zs.  Kr..  16,  468.  1890. 
Rhombohedral.     Axis  t  =  1-25537;  0001  A  lOil  =  ♦55°  24'  Brogger. 

Porma:    c  (0001,  0),    p  (10i2,  i),    r  (1011.  R),    f  (404l,  4),    q  (0114,  -  4),    e  (0112,  -  J), 
d  (0221,  -  2). 

«j'   r=    61*    64' 
dd  =  109"  54i' 

Crystiils  tabular  in  habit;  planes  sometimes  developed  with  monoclinic  sym* 
metry.     The  fundameutal  rhombohedron  approximates 
closely  to  a  cube  in  angle. 

Cleavage  none.  Fracture  conchoidal.  Brittle. 
H.  =  5-6.  G.  =  4*129  Cleve.  Luster  greasy  to 
vitreous.  Color  deep  brown  to  black.  Streak  light 
brown.  Transparent  with  a  bright  wine-yellow  color 
in  splinters  and  thin  sections.  Optically  uniaxial,  negative.  In  part  also  isotropic 
and  amorphous  (by  alteration). 

Comp. — A  iluo-silicate  of  the  cerium  and  yttrium  metals  and  calcium  chiefly, 
with  boron,  tantalum,  and  other  elements.  Brogger  interprets  the  composition  by 
assuming  the  presence  of  the  following  compounds,  which  are  present  m  the  ratio 
given  : 

(H,,Ca),Si,0.     (Y.Ce),B,0.     H4(Ce.Tb>,04F4    (Ce.La,Di)404F4     CaTa,0.      Ga,C,0« 
0436  0092  0-064  0144  0034  0  080 

The  composition,  following  in  the  same  line   (largely  hypothetical,  to  be  sore), 
approximates  closely  to: 

12(H„Ca)Si0..3(Y,Ce)BO,.2H,(Th,Ce)O.F,.8(Ce,La,Di)OF 

AnaL — Cleve,  1.  c. 


810,        ZrO,     ThOj     Ta,0»   P,0»      CO,       CeO,       B,0, 
1307       0-46        1-66        865      129        175        868        [819] 

Ce,0,      DiiO.      La.Oi      Y,0,      CaO       MgO     Na,0      HjO 
20-76        7-67        12-94       9'17a      8-62        014       145        801 

*  Atomic  weight  =  104*4. 


AUOs     Fe,Oi    MiiiOa 
0-88        2-09        1-23 

F 
6-78  =  102-48 
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^rr.— B.B.  becomes  lighter  in  color  and  swells  up  without  fusing.  A  green  flame  (boron) 
with  nuurite  and  ptUasHium  bisulphate;  with  soda,  a  man^nese  reaction  and  with  aalt  of  phos- 
pbunts  a  reaction  fur  cerium.     Soluble  in  hot  hydrochlonc  acid  with  separation  of  silica. 

Obt.— Occurs  very  sparingly  in  the  island  Eje5  near  Burkevik  in  the  Langesund  fiord, 
southern  Morway;  it  is  associated  with  eegirite,  barkevikite  (and  pterolite),  lepidomelane, 
wOhlerite,  astrophyllite;  also  elaeolite,  leucophanite,  spreustein,  etc.  Probably  occurs  also  in  the 
▼eios  on  the  ArO-scheeren.    Of.  Caryocerlte. 

349.  OARYOOBRITS.    Earyocerit  W.  C.  Brogg^,  Zs.  Er.,  16,  478,  1890. 
Rhorabohedral.     Axis  d  =  1-1845;  0001  /.  1011  =  53**  49|'  Brogger. 

FomiB :  c  (0001,  0).  e  (0113,  -  i),  ^  (0114.  -  \).  Angles:  eq  =  18*  53',  ce  =  *84'  a^, 
m  =  58'  82 . 

In  tabular  rhombohedral  crystals.  Faces  brilliant  but  striated  and  not  yielding 
good  measurements.  The  occurring  rfaombohedron  is  made  —  ^  (0112)  in  order  to 
bring  it  into  correspondence  with  the  related  species  melanocerite. 

Cleavage  none.       Fracture  conchoidal.      Brittle.      H.  =  5-6.      G.  =  4*295 
Cleve.     Luster  vitreous  to  greasy.      Color  nut-brown. 
Translucent.    Optically  isotropic  (amorphous),  in  con- 
sequence of  alteration. 

Comp. — Near  melanocerite,  differing  chiefly  in  con- 
taining much  more  thorium.  Brdgger,  again,  assumes 
the  presence  of  the  following  compounds,  in  the  ratio  given: 

(H,.Ca)Si,0«     (Ce,Di,T),B,0«     H«(Th.Ce),0«F«     (La,  etc.)404F«     CaTa,0«      Ca,C,0« 
0'4]t2  0-184  0180  0  072  0-026  0-016 

The  composition  then  approximates  closely  to: 

6{H„Ca)SiO,.2(Ce,Di,Y)BO,.3H,(Ce,Th)0,F..2LaOP 
AnaL— Cleve,  quoted  by  BrOgger,  1.  c. 

8iO,       ZrOt      ThO,      Ta,0»     P,0»       CO,       CeOt       B,Os       Al,Ot     FeaO,    Mn,0. 
12-97       0-47        13-64       S'll        0*86        0*35        6-80        [4*70]        0*87        136        0*66 

Ce,0,      La,0.     Di,Oi      T,0,      CaO       MgO     Na,0        F         H,0 

14-83        14-84        6-75        2-21»      737        017        142        6-63        4  77  =  10287 

» Atomic  weight  101  8. 

From  the  analysis  the  oxygen-equivalent  of  the  fluorine,  2-87,  is  to  be  deducted. 


ie  melanocerite. 

Obs.— Occurs  very  sparingly  in  a  vein  in  the  augite-syenite  of  the  Langesund  fiord,  southern 
llorway,  with  aegirite.  cataplente,  astrophyllite,  etc. ;  stated  to  have  come  from  the  ArOscheeren, 
or  the  rock  ledges  off  the  west  shore  of  the  inland  Store- ArA. 

Named  from  Kcipvov,  a  nut,  and  eerium,  in  allusion  to  the  nut-brown  color. 

8TEEKfiTBUFiNB.  J.  LoTenuu,  Medd.  GrOnl.,  1881,  Min.  Mag.,  6.  67.  1882.  A  mineral 
allied  to  melanocerite  and  caryocerite.  Rhombohedral.  In  indistinct  crystals  with  rounded  and 
roughened  faces,  somewhat  resembling  eudialyte.  Combinations  of  e  and  r,  with  cr  =  52"  approx., 
were  noted,  with  also  a  second  positive,  and  perhaps  also  a  negative,  rhombohedron.  Also  mas- 
sive.   H.  =  4.     O.  £=  3'88.    Luster  dull.    Color  brown.    Streak  brownish,  nearly  white. 

AnaljTsis: 

8iO,        TiO,      ThOa      Ce.Oa  CLa.D0iOt  Al,Ot     Fe,Ot     MnO       CaO       NaaO       H,0 
27-95      0-97      7-09      1066      1704      2*41      071      4-20      809      7  98      7'28  =  98*88 

The  separation  of  the  thoria  from  the  oxides  of  the  cerium  group  is  not  regarded  as  very 
!xact  and  the  composition,  consequently,  is  somewhat  doubtful;  the  mineral,  however,  obviously 
ipproxiniates  closely  to  the  two  species  preceding,  to  which  it  is  related  also  in  form. 

Entirely  decomposed  by  acids;  B.B.  fuses  easily  to  a  dull  gray  bead. 

Occurs  with  lepidolite  and  legirite  in  the  sodalite-syenite  of  Eangerdluarsuk.  Grcoii- 
hiod. 

Named  after  the  Danish  geologist,  E.  J.  V.  Steenstrup  of  Copenhagen. 


116  SILICATE8. 

360.  TRXTOMITB.    Tritomit  Weibye  di  Berlin,  Fogg.,  79,  200, 1850. 

Rhombohedral;  hemimorpfaic  (?)  Axis  i  =■  4*4553.  In  crystalB  of  acate 
triangular  pyramidal  form,  approximating  to  a  regular  tetrahedron.     They  are 

bounded   by  the  planes  c'  (OOOl,   0)  and  z  (4041,  4).     Angles:  V«  =  ♦101% 
zz'  =  116°  27'. 

Cleayage  indistinct.  H.  =  5*5.  G.  =  4*15-4*25  Bgr.  Luster  resinous.  Golor 
dark  brown.  Streak  yellowish  gray.  Subtranslucent.  Optically  isotropio 
(amorphous*  ?). 

Gomp. — A  fluo-silicate  of  thorium,  the  cerium  and  yttrium  metals  and  calcium, 

with  boron.    Essentially,  2(H„Na„Ca)SiO,.(Ce,La,Di,Y)BO,.H,(Ce,Th,Zr)0,F^  as 

interpreted  by  Brogger. 

Anal.— 1,  2,  EngstrOm.  Inaiig.  Diss.,  Upsala.  p.  82,  1877.  1.  "  Brevik. "  exact  locality 
unknown.  G.  =  4-178;  2,  Barkevig,  G.  =  4045.  8,  In  typical  tetrahedraMlke  crystals:  for 
earlier  analyses  by  Berlin,  Forbes,  MOller,  see  5th  £d.,  p.  412. 

810,   Ta,0»    ZrOi    ThO,     CeO,  0,0,  La,0,    DI,0,    Y,0,    Fe,0,    B,0,    CaO    Na,0    H,0        >• 

1.       18-54       1-16      109       0*51       11-69     10-65      :6-81       557       2  97       8'6«*      781      704      1*40      640       4-29 

[=]0«*44 
8.       ]8'60      1*11       1-08      8-68       11 -$6      6*14     81-66       4*76       8*68      2'7r>      8*87     6-97      0*71      6*48       815 

' . '  [=  101-06 

&       1471       809  66*51  6'46«    undet.   6*60      0*91      7-60 

•Incl.  Mo,0,  0*67,    A1,0,  1*18.  »Incl.  lfn,0,  0*84,    AUOi  0*88.  •  Alaoind.  ZrO,. 

Deduct  from  1,  1*81  p.  o.  O  =  F;  from  8,  1*38  p.  c. 


^  :.,  etc. — Yields  water  and  gives  a  weak  fluorine  reaction;  with  borax  a  reddish  yellow 
glass,  which  is  colorless  on  cooling.  With  hydrochloric  acid  in  powder  yields  cblorine,  and 
gelatinizes. 

Oba.—From  the  island  L&ven  (LamO)  in  the  Langesund  fiord  near  Brevik,  Norway,  with 
leucopbanite.  analcite,  mosandrite.  also  senrite,  catapleiite,  etc.,  in  a  coarse  eheolite-syenite;  also 
on  Stok5,  ArO,  the  ArOscbeeren  and  nefir  Barkevik. 

Named  from  rpz?,  tliree-fold,  and  renveiv,  to  cut,  alluding  to  the  trihedral  cavities  which 
the  crystals  leave  in  the  gangue. 

Ref.— '  Bgr.,  Zs.  Kr.,  16,  487,  1890.  The  form  has  been  previously  assumed  to  be  that  of 
an  isometric  tetrahedron;  Br&gger  shows  that  the  isotropic  character  probably  indicates  an 
amoi'pbous  condition  resulting  from  alteration,  while  the  crystalline  form  is  either  that  of  a 
tetragonal  sphenoid,  or  more  probably  rhombohedral  and  hemimorpbic.  The  latter  view 
brings  it  into  correspondence  with  melanocerite.  to  which  it  is  related  in  composition. 

*  Determinations  of  the  specific  gravity  vary  widely;  BrOgger  regards  4  15-4*25  as  most 
probably  characteristic,  and  Kngstr5m,  as  noted,  gives  4*045,  4178;  earlier  results  are  8*906 
Forbes.  .416-4-60  I3erlin,  4*26  MOIler. 

Erdmannitb.  a  complex  mineral  substance  from  the  Langesund  fiord,  Norway,  formerly 
referred  to  allanite  but,  according  to  Br6|s:^er  (Zs.  Kr.,  16,  497,  1890),  in  part  a  mixture  of  a 
mineral  allied  to  melanocerite  with  bomifite,  in  part  an  altered  mineral  near  homilite.  See 
further  under  the  Datolite  Group,  p.  507. 


Intermediate  Silicates. 

Silicates  intermediate  in  acidic  character  between  the  metasilicates  and  ortho- 
silicates;  oxygen  ratio  of  silicon  to  bases  between  2  :  1  and  1 :  1. 

A  number  of  other  species,  strictly  falling  here,  are  included  among  the  orthosilicates  in 

order  to  exhibit  their  true  group-relations;  for  example,  nepbelite  obviously  belongs  with  the 

z 
hexagonal  group,  having  the  general  composition  RAlSi04.  etc. 

1.  Leucophanite  Group. 

351.  Leucophanite  Orthorhombic,     hemihedral 

NaCaBeFSi.O,  d:l:6  =  0-9939  : 1 :  0-6722 

352.  Heliphanite  Tetragonal,    hemihedral        i  =  0*6584 

NaCa,Be,FSi,0,, 

The  form  of  leucophanite  approximates  closely  to  that  of  the  tetras:onal  meli- 
phanite 


LEVCOFHANITE   QEOVP^LEUCOI'jELAjSITE. 
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2.  lolite  Group. 

dx  lid 

S6S.    lolite  H,(Mg;Fe),Al,Si,.0„  Orthorhombic  0'5871 : 1 :  0-588a 


854.  Barysilite 

855.  Oanomalite 

856.  Hyalotekite 


3.  Barysilite  Group. 

Silicates  containiug  lead. 

Pb,Si,0,  Hexagonal 

Pb,(Ca,Mn),8i,0„  Tetragonal 

E„B,Si.,0„F  or,  approx.,  Ca,Ba,Pb,B,(SiO,)„ 


1.  Leucopbaiiite  Group. 

361.  liUnOOPBANITZS.    Leukoplian    Esmark.  Errlmnun,  Ak.  H.  Stockb.,  101,    1840; 
liunnau,  Pogg.,  48,  504,  1839.    Leucophuue.     ix:ucufuuite. 

Orthorhombic;  hemihedral.    Axes  d\l\6  =  0-99391  :  1  :  0-67217  Brogger*. 
100  A  110  =  44°  49i',  001  A  101  =  34°  4J',  001  A  Oil  =  33°  54J'. 


Fonns^: 

a  (100,  i-l) 
h  (010.  i-l) 
e  (UOl.  O) 

k  (8i0,  t^) 
m  (110.  /) 


g  (106,  H) 
/  (105,  H) 
e  (104.  H) 
d  (103,  H) 
y  (101,  i-i) 

o  (201,  2i) 


09  (401,  U) 

r  (056,  5  1) 
q  (054.  I-l) 
d  (021.  2-0? 

4  (11».  4) 
*  (118>  i) 


a:  (117. « 

0  (116,  i) 
«  (225.  f ) 
•  (223.  *) 
«  (445.  t) 
P  (111.  1) 


»    (221,2) 

^,  (ii»,  -  i) 

^,  (118.  -  i) 
X,  (117.  -  « 
0,  (116.  -  i)? 
«,    (228, -f) 


P.  (111.  -  1) 
jc,  (221,  -  2) 

t  (212,  1-2) 

i,  (-^12,  -  1-S) 

p  (8-7-12.  H) 

r  (122,  1-2) 


Angles:    mm"'  =  ♦89'  89'.    eo  =  58'  81J',    oo"'  =  •72°  67i',    c*  =  62*  20',    bx  =  51*  2^, 
oi  =  51°  5'.  mx  =  27"  40',  ox  =  83**  88',  ww  =  55'  14'. 

In  crystals  usually  tabular  ||  c  and  commonly  showing  sphenoidal  liemihedrism 
in  the  (list rib ution  of  the  pyramidal  planes;  with  this  the  form  of  the  etching-figures 
agrees  (Bgr.).  Often  twins  with  tw.  pi.  7n  and  r;  usually  peuetratiou-twius  by  which 
in  each  quadrant  a  right  and  left  individual  are  brought  together  in  twinning  posii^ 
(ion  and  complementary  to  each  other,  with  c  as  comp.-face.  Also  in  prismatic 
crystals  (||  in)  which  are  penetration-f curlings,  analogous  to  harmotome,  with  tw. 
pi.  b.    Massive  in  columnar  or  laminated  forms.  .  > 

Cleavage:  c- perfect;  a,  o  (201)  distinct;  also  by  d  (021).    Fracture  conchoidaL 
Very   brittle.    H.  =4.     G.  ==  2-959    Bgr.;    2-964  Rff.     Luster  vitreous.     Color 
whitish  green,  greenish  white,  deep  green  with  a  yellow  tinge,  wine-yellow;  thin, 
fragments  transparent  and  colorless.     Strongly  phosphorescent  with  a  bluish  light, 
whether  heated  or  struck.     Pyroelectric. 

Optically  — .    Ax.  pi.  ||  «.     Bxa  J.  c.    Dispersion  p  >  v,  weak.    Axial  angles, 
Bgr.: 

2E,  =  74'*  241'  Li  2Ey  =  74*  15'  Na  2E„  =  74°  8' 

ffr  =  l-3«80  /5,  =  1-5909  rf  =  1-5948 

a,  =  1-5709  /S,=  1-6948  Xy  =  1*5979  .     2Vy  =  S»*  2' 

Comp.— Na(BeF)Ca(SiO,),  =  Silica  494,  gluoina  10-3,  lime  23-0,  soda  12-8, 
fluorine  7-9  =  103-4,  deduct  3-4  (0  =  2F)  =  100. 

This  formnla  is  that  sriven  hy  Brflgeer.  see  further  under  the  following  species,  meliphanite. 
ATial.--K  EfdmaDn.T.  c.     2  Rg  ,  Pojrg.,  98,  257,  1856.     8-5.  Id.,  Zs.  G.  Ges.,  28,  59.  lR7a 
1  Id.  mean  of  8-5  as  given  in  Min.  Ch  ,  £rg.,  152.  1886.    7,  BftckstrOm,  Zs.  Kr.,  16,  286,  1890t> 
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aiLicATsa. 

810,  Al.O.  BeO     CaO    Na,0    K,0      F 

1, 

JNorway 

47-82               11-51    2500    1020    OSl    617  MnO  101 

=  102-02 

•  « 

47  03    1  08    10-70    28  54*  1126    080    657  =  100-48 

8. 

L&ven 

12-25    23-52    1027    030    6-68 

4. 

i< 

4707  UQdet.  11*25    22-92         undeU       6*97 

o. 

t< 

4970      •*       1240    28-6«             "            6*91 

6. 

It 

J  48-88              11-97    28-87    10*27    0-80    677  -  10106 

7. 

St.-Ar6 

48*50    0-45    10  03    28-21<'  12*42      —     5*94  H,0  1  08  : 
»  Incl.  0 17  MgO.                      »»  MgO  027. 

-  101-68 

P3nr.,  etc.— In  the  closed  tube  whitens  and  phosphoresces  with  a  bluish  light.  B.B.  in  tbe 
forceps  phosphoresces  and  fuses  with  intumescence  at  8  to  a  clear  colorless  glass,  which  becomei 
opaque- white  on  flaming;  imparts  an  intense  yellow  color  to  tbe  flame.  Fused  with  salt  of  pbos- 
phorus  in  tbe  open  tube  gives  the  reaction  for  fluorine. 

Obs. — Occurs  in  pegmatvte  veins  in  augite-syenite  with  elsolite,  aegirite.  mosandrite,  astro- 
phyllite,  etc.,  on  the  small  islet  L&ven,  near  tbe  mouth  of  tbe  Langesuud  fiord  in  Norway;  also 
from  StokO  and  other  islands  in  the  neigbborhood. 

Niimed  from  XevKoS,  toJiiU,  and  ^azVeo-Oiri ,  to  appear,  because  it  presents  a  wbitish  reflec- 
tion in  certniu  liglils.  . 

Ref.— >  Bgr.,  Z8.  Kr.,  16,  246,  1890.  Bee  also  Greg,  Pbil.  Mag.,  9,  610.  1856;  Nd.,  Ofv. 
Ak.  Slockb..  27.  557.  1870;  Lung,  Min.  Mitth.,  82,  1871;  Bertrand,  Ann.  Mines.  3,  24,  1873» 
and  Phil.  Mag ,  3.  357.  1877;  Groth,  Zs.  Kr..  2,  199.  1878.  The  form,  whicb  approximates 
closely  to  the  tetrugouul  type,  has  been  regarded  us  monoclinic  (cf.  Btd.,  Groth). 

362«  BCBLIPHANITB.  Melinophan  Seheerer,  J.  pr.  Ch.,  66,  449, 1852.  Meliphane  Dana, 
Am.  J.  Sc,  44,  405,  1867. 

Tetragonal    and    tetartohedral.    Axis  6  =  0-65843;    001  A  101  =  33**  21}' 

Bertrand  *. 

Forma:  c  (001,  0),  a  (100,  i-i).  k  (810,  ^8).  e  (101,  l-»),  o  (201,  2-tf),  p  (111.  1),  v  (214,  ^-2). 

Angles:  ee'  =  44*  14',  ee"  =  66'*  48J'.  eo  =  62"  47',  pp'  =  67*  87',  pp"  =  •85*  55 . 

Commonly  in  obtuse  octahedrons  with  jt?  (Ill)  prominent,  bat  tetartohedral  in 
the  distribntion  of  the  planes,  as  also  in  the  want  of  symmetry  of  the  etching- 
figures  (Bgr.).     Also  massive,  and  consisting  sometimes  of  plates  or  lamellae. 

Cleavage:  c distinct.  Brittle.  H.  =  5-5-5.  G.  =  3-006  Bgr.;  3018 Rg.  Lus- 
ter vitreous.  Color  sulphur-,  citron-,  or  honey-yellow;  also  flesh-red,  brick-red. 
Transparent  to  translucent.  Optically  — .  Pleochroism  distinct.  Double  re- 
fraction strong.     Indices,  Bgr.: 

(Ur  =  1-6912  red  glass  ooy  =  1*5984  Na  oi)„  =  1*5975  TI 

€r  =  1-6097    ••      ••  cj  =  1-6126  Na  fgr  =  1-6161  Tl 

Comp. — A  fluo-silicate  of  beryllium,  calcium,  and  sodium  near  leucophanite. 
Formula  NaCa,Be,FSi,0  =  Silica  46-9,  glucina  13  1,  lime  291,  soda  8-1,  fluorine 
6*0  =  102-2,  deduct  22  (0  =  2F)  =  100.     Aluminium  may  also  be  present. 

The  above  formula  is  given  by  BrOgger  (with  8Be -=  Al|  whicli  somewhat  reduces 
tbe  excess  of  silica),  who  further  writes  it  Ca4Bei(BeF)sNa(SiOt)4.(SiO«),  or  as  a  metasilicate* 
Naa(BeF)«(CatO)tBe«(SiO|)#;  that  for  leucophanite  being  written  for  sake  of  comparison 
AUNa,(BeF),Ca,(SiOs).. 

Rammeisberg  suggests  6RSiOt.R«Si04  +  8NaF  for  leucophanite,  and  RSiOt.R,8i04  + 
6NaF  for  meiiphanite. 

AnaL— I,  Rg.,  Pogg..  98,  267.  1866.  2-6.  Id.,  Zs.  G.  Ges.,  28.  61,  1876.  6.  BflckstrOnw 
Zs.  Kr.,  16.  288  1890. 

8iO,  AUG,  BeG     CaG   Na,G  K,G      F 

1.  Fredriksvftm  48*66    1-67*  11*74  26*86'»  8-55    1*40  6*78  H,G  0*80  =  90*80 

2.  8tok8und(?)  41*40  undet  18*81  2906  undet.  5*48 
8.  ••  44*82  "  18*84  29*98  ••  6-39 
4            '•                                          •'       14-04  80-10    7-21    0-59 

^.  ••  42*60       "      18*62    80*56       undet. 

4.  ArO  48  60    4-61*     9*80    29  66    7  98    0*28    5*48  MgG  0*16  =  101*87 

•  With  Fc,0.  (Mn,0,).  >  MgG  Oil.  •  With  Pe.O,. 

Pjrr.,  etc.— B.B.  in  tbe  forceps  does  not  phosphoresce,  fuses  with  intumeaoenca  to  a  white 
enamel;  in  other  respects  resembles  leucophane. 


10 LITE  GBOUB-'IOLITR 
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Obs.— From  the  augiie-syenite  of  southern  Norway,  near  Fredriksvftm,  with  elfeolite,  mica, 
fluorite;  also  from  severid  of  the  islands  of  the  Langesund  fiord,  at  Stoksund  on  Btok5,  Lang- 
odden,  etc  Often  associated  with  elseolite,  homilite,  erdmannite,  tluorite,  zircon,  IDlliugite,  etc. 
It  does  not  accompany  leuoophanite,  but  appears  to  take  its  place. 

Named  from  iieAi,  honey,  and  fpatvea-Bat,  to  appear,  from  the  honey-yellow  color. 
[Scheerer  miswrote  the  word  melinophafie,  which  woulcf  come  from  fieXivoi,  aeheih,  or  ^eXtvrj, 
miUeU\    The  dropping  of  the  t  of  the  genitive,  as  done  above,  has  classical  authority. 

ae£^>  C.  K.,  83,  711,  1876;  also  Nd.,  Ofv.  Ak.  Stockh.,  27,  656,  1870,  who  describee 
tabular  crystals  with  two  pyramids,  cp  =  47'  61',  and  eq  =  21*  42',  not  r^ily  corresponding  to 
Bertraud's  form;  Bgr.,  Zs.  Kr.,  16,  279,  1890. 


2.  lolite  Group. 

363.  lOIJTE.  Spanischer  Lazulith  «.  Sehlotheim,  Hoff,  Mag.  Min.,  1,  169.  1801.  lolith 
(fr.  Spain)  Wem.;  KarsL  (with  descr.),  Tab..  46,  92.  1808.  lolithe  K,  Tabl.,  61,  221,  1809. 
Dichroit  Cordier,  J.  Mines.  26.  129,  1809,  J.  Phys.,  68,  298,  1809.  Steinheilite  Oadolin,  Mem. 
Ac.  St.  Pet.,  6,  566.  Peliom  (fr.  Bodenmais)  Wern.,  Hoffm.  Min.,  4b,  117,  1817.  Cordierite 
LueoM,  Tabl.,  2,  219,  1818;  if..  Tr.,  3,  5,  1822.  Hard  Fahlunit.  Luchssapphir.  Wassersapphir, 
in  Germ.,  Saphlr  d'eau  in  Fr.,  of  Ceylon  Jewelry,  Jolith  Oerm.  Cerasite  T,  Kikuehi,  J.  Coll.  8c., 
Japan,  3,  881,  1890. 

Orthorhombic.    Axes  d:i:i  =  0-5871  :  1  :  0-5585  Miller*. 

100  A  110  =  30°  25',  001  A  101  =  43°  34^,  001  A  Oil  =  *29°  11'. 


Fonns*: 
a  (100,  »4) 
b  (010,  i-i) 


r»» 


mm  = 

dd'  = 

r  = 

e^  =r 

U  = 


e  (001.  0) 

m  (110,  /) 
d  (180,  f-S) 

•60'  50' 
69'  10' 
60*  52i' 
87"    8' 
81*  12' 


/002,i.l) 
e  (101,  1-1) 

I  (012,  H) 


n  (Oil,  14) 
p  (021,  2-1) 
q  (041,  4ri) 


nn 
PP' 

ea 


68'  22' 

96"  20' 

181"  46' 

38<»  68' 


or  = 
eh  = 
rr'  = 
uu'  = 


47''  48' 
66*  87' 
79'  26' 
24"  46' 


<(ll4,i) 
s  (112,  i) 
r(lll,  1) 

00'       = 

«'"    = 

f  >» 

rr      = 

hh"  = 


h  (221, 2) 
u(184.  }.8> 
o  (181,  8  8) 


61'  59' 
28"*  181' 
44°    4 
54^  66' 


1. 


2. 


m 


m 


Twins:  (1)  tw.  pi.  m,  often  repeated  giving  pseudo-hexagonal  forms;  also  as 
enclosed  twinning  lamellae.  (2)  Tw. 
pi.  d  (130)%  also  pseudo-hexagonal. 
Habit  short  prismatic ;  faces  in  zone 
ab,  vertically  striated.  As  em- 
bedded grains;  also  massive,  com- 
pact 

Cleavage:  b  distinct;  a  and  c 
indistinct.  Crystals  often  show  a 
lamellar  structure  |  c,  especially 
when  slightly  altered.  Fracture  sub- 
conchoidal.  Brittle.  H.  =  7-7-5. 
G.  =  3-60-2-66.  Luster  vitreous. 
Color  various  shades  of  blue, 
light  or  dark,  smoky  blue.     Transparent  to  translucent. 

*  Pleochroism  strongly  marked  except  in  thin  sections.     Axial  colors  variable,  as 
given  by  Haidinger: 


^ 


Fig  1,  Laach,  Rath.    2,  Miller. 


Bodenmais 
A  rendnl 
Orijarvi 
C»*yh>n 
Haddain 


dark  Berlin-blue 
dark  blue 
dark  Berlin -blue 
light  Berlin-blue 
pale  blue 


light  Berlin-blue 
light  blue 
plum-blue 
oluish  white 
nearly  white 


yellowish  white 
yellowish  white 
reddish  clove-brown 
yellowish  white 
light  yellowish  white 


Also  for  the  planes:  n  bluish  white,  ^yellowish  white,  c  blue.     Absorption 
t  (i)  >  b  (d)  >  a  (i).    Pleochroic  halos  common,  often  bright  yellow;  best  seen 
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in  sections  |  t.  Exhibits  idiophanons  fignre8^  analogoas  to  andalusite,  epidote, 
etc.  Optically  —.  Ax.  pi.  ||  rt.  Bx  J.  c.  Dispersion  feeble,  p  <v.  Befractive 
indices  (for  orange),  Dx.*: 

Ceylon         a=l-537    /?=l-542    r=lW8    .-.  2V=70' 28' 2E=125' 16'.    Pound  2E,= 124*  44' 

Bodenraate  a=l-685    /?=1-541    r=1546    ,-.  2V=84' 28'.    Found  2H,=89"  25'  2V,=  88*  57 

Orijarvi       i:r=l  5887  /5=l-6875  y=l-5400  .-.  2V=77"  57'  2E=150'  28'.    Found  2H,=  82'*21', 

[2E,=14r  28' 
Haddam      a=l-5528  /?=1-6615  ;'=1'5627  .-.  2V=89*'  82'  2E=68'  45'.    Found  2E,=68"U)64" 

Heat  increases  the  axial  angle  perceptibly,  e.g.,  from  2E  =  68''  66'  at  S^'B  C.  to  69*"  8'  at 
95°-5,  and  71"  40'  at  ISO^'S,  for  red  rays,  Dx. 

Comp.— H,(Mff,Fe),Al.Si,.0„  or  H,0.4(M§,FeO).4Al,0..10SrO,Farrington.  If 
Mg  :  Fe  =  7  :  2,  the  percentage  composition  is  :  Silica  49*4,  alumina  33*6,  iron 
protoxide  5*3,  magnesia  10*2,  water  1*5  =  100.  Ferrous  iron  replaces  part  of  the 
magnesium.  There  has  been  some  doubt  expressed  (Bg.)  as  to  the  state  of  oxida- 
tion  of  the  iron.     Calcium  is  also  present  in  small  amount. 

Anal.— 1-4,  Stromeyer,  Untere.,  1821,  Rg..  Min.  Ch.  5.  Scheerer.  Pogg.,  68,  819,  1846. 
6.  Igelstr5m,  Jb.  Min.,  860,  1870.  7,  Hermann,  Min.  Russl.,  3,  257,  1858.  8,  T.  Sbimidsu.  J. 
Coll.  So.,  Japan,  3.  825.  1890.  9,  Jackson,  Dana  Min.,  406,  1844.  10,  11,  Farrington,  priv. 
Gontr.    Also  5ih  Ed.,  p.  800. 

G.         8iO,    A1,0.  FeO   MnO  MgO    CaO   H,0 

1.  Bodenmais  48*35    81  70    9-24*  0  88    10 16    059      —    =  10087 

2.  Piiilund  48  54    81*87    6  81»  070    11  80    1 69      —    =     99*91 
8.  Fuhm  50-25    82  42    4-45»  0*76    1085      —     1*66  =  10089 

4.  Greenland  2*60          4917  8810  4-82*  004  11*45  —  120  =     99  78 

5.  EragerO  }50  44  82  95  0*96  tr.  12*76  112  102=    99*86 

6.  liamsberg  4866  80*85  8*42  —  9*82  0*55  2*85  =    9965 

7.  Mursinka  2*60         50*65  80*26  410  0  60  11*09  —  2*66  Li,0  0*64  =  100 

8.  Japan  2*642        48*48  82*86  8*55  1*82  7*81  0*46  1*55  =  100*48 

9.  Unity.  Me.  4815  8*3*50  7*92  0  28  1014  —  0*50  =  100*87 

10.  Haddam,  Ct.  2*610    »  49*14    82*84    504    019    10*40      —     1*84  Fe,0« 0*68  =  10008 

11.  Guilford,  Ct.  2  607        49*50    88*01     512    0*29    10*42      —     1*62  Fe.Og  0*88=  100*84 

•  Fe«0«  as  given  by  Rg. 

Var. — I.  Ordinary.  In  short  prismatic  crystals,  six-  or  twelve-sided,  often  with  rounded 
edges;  also  massive  or  in  embeddea  grains. 

2.  CeraHU.  A  variety  characterized  bv  the  constant  and  regular  presence  of  inclusions, 
analogous  to  chiastolite  as  a  variety  of  andalusite;  pleochroism  weak.  Produced  by  contact 
mctiimorphism  of  granite  in  slate  in  the  Watarase-gawa  region,  Japan.  Named  from  icepaatfi, 
cherry,  in  allusion  to  the  Japanese  name  8akura-im\,  or  cherry-stone,  given  to  the  rock  contain- 
ing the  altered  mineral,  which,  consisting  chiefly  of  mica,  shows  a  hexagonal  radiate  structure  in 
a  transverse  section  like  that  of  a  flower.     The  fresh  mineral  (anal.  8)  shows  the  same  structure. 

Pyr.,  etc.— B.B.  loses  transparency  and  fuses  at  5-5*5.  Only  partially  decomposed  by  acids. 
Decomposed  on  fusion  with  alkaline  carbonates. 

Obs.— Occurs  in  granite,  gneiss  {cordierite-gneUs),  homblendic,  chloritic  and  talcose  schist, 
and  allied  rocks,  wilh  quartz,  orthoclase  oralbite,  tourmaline,  hornblende,  andalusite,  sill imanite, 

§arnet,  and  sometimes  beryl.     Less  commonly  in  or  connected  with  igneous  rocks,  thus  formed 
irectly  from  the  magma,  as  in  andesyte,  etc. ;  also  in  elected  masses  0n  fragments  of  older  rocks); 
further  formed  as  a  contact-mineral  in  connection  with  eruptive  dikes,  as  in  slates  adjoining 

franite  (of.  cerasite  above),  or  as  microscopic  crystals  in  vitrified  sandstone  near  basalt  (cf .  Zir- 
el,  Jb.  Min.,  1,  109, 1891). 

At  Bodeumais,  Bavaria,  it  is  met  with  in  mnite,  in  crystals,  along  with  pyrrhotite,  spha- 
lerite, chalcopyrite;  the  variety  is  the  peliom  of  Werner,  named  from  neXto^,  in  allusion  to  its 
smoky  blue  color.     It  occurs  in  the  andesytes  of  Hungary  (Szab6,  Jb.  Min.,  Bell.,  1,  802, 1881). 


See;  at  Campiglia  Maritima,  Tuscany,  in  a  trachytic  rook,  containing  also  mica,  quartz,  and 
sauidine.  In  colorless  crystals  (G.  =  2*67)  from  Brazil.  Ceylon  affords  a  transparent  variety, 
in  small  rolled  masses  of  an  intense  blue  color,  the  saphir  d*eau  of  jewellers.  In  Japan  alone 
the  Watarase-gawa  (eeroHte),  on  the  borders  of  the  provinces  EOdsuke  and  Shlmotsuke,  as  noted 
above  and  at  other  points:  also  altered  to  a  micaceous  mineral  in  a  dark  slate  near  Eameoka,  in 
the  province  of  Tamba;  further  in  ejected  masses  from  Asama-yama. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  granitic  vein  in  gneiss;  sparingly  at  the 
clirysobcryl  localitv,  in  an  altered  or  fahluuite  condition;  abundant  in  .quartz  with  garnet  nud 
yellowish  green  feldspar,  near  the  Norwich  and  Worcester  Railway,  between  the  tihetucket  and 
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Quinnebaug,  whera  the  gneiss  has  been  quarried  for  tlie  road;  fn  meiss  near  Guilford,  Coon. 
At  Brimfieia.  Mass..  on  the  road  lei^ding  to  Warren»  near  Sam  Patrick's  with  adularia,  iu  gneiss; 
also  good  at  Richmond,  N.  H.,  in  talcose  rock,  along  with  anthopbyllite. 

Named  lolUe  from  lov,  maUt,  and  XiSoi,  stcns;  Diehroite  (from  Sixpooi.  iwh^olare^,  from 
iUdichroism:  CordUrUe,  after  Cordier,  the  French  geologist  (1777-1861).  who  first  studied  the 
crystals  of  the  species;  Bteinhedite  bjr  Gadolhi«fter  Mr.  Steinheil. 

Alt.— Hie  alteration  of  loUte  takes  place  so  readilv  bv  ordinaiy  exposure,  that  the  minemlis 
most  commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  iolite.  This  change  may  be  a 
simple  Lydraliou;  or  a  remoTal  of  part  of  the  protoxide  bases  by  carbon  dioxide;  or  the  introduc- 
tion of  oxide  of  iron;  or  of  alkalies,  forming  pinite  and  mica.  The  first  step  in  the  change  con-* 
sists  in  H  division  of  the  prisms  of  iolite  into  plates  parallel  to  the  base,  and  a  pearlv  foliation  of 
the  surfaces  of  these  plates;  with  a  change  of  color  to  grayish  green  and  greenish  gray,'  and 
sometimes  brownish  gray.  As  the  alteration  proceeds,  tne  foliation  becomes  more  complete; 
afterwanl  it  may  be  lost.  The  mineral  in  this  altered  condition  has  many  names :  as  hydrouM 
ioUU  (incL  bomaorffiie  and  auraUts)  from  Abo,  Finland,  anal.  2 ;  fahluniU  (and  wefuUeJ)  from 
Pblun,  Svvedcn,  anal.  1,  9\ao  pyra/rgiUiU  from  Helsingfora;  timaarkiU  and  praiealiU$  tvcm.  near 
Brevik,  Norway,  also  rautntU  from  Raumo,  Finlapo*  and  peploliU  from.  Ramsberg,  Sweden; 
dUoropftyUite  from  Unity,  Me.,  anal.  8;  (upatioU(a,a,nal.  i;  and  polyehroiUU  from  KragerO^ 
further,  the  alkaline  kinds,  pinite,  eataspiUtet  gigantoliU,  iberite,  which  are  mentioned  more  par- 
ticularly, with  analyses,  under  the  Mica  Group,  wh.  see.  See  further  fahlunite,  etc.,.  6th  £d., 
pp.  484-480,  also  a  review  of  the  subject  bv  Wichmann,  Zs.  Q.  Ges.,  26,  675, 1874. 

The  following  are  analyses  of  some  of  the  above  mentioned  alteration  products  of  iolite  t  1, 
T^e  Wachmeister,  Ak.  H.  Stockh..  818, 1827.  8,  Malmgren,  Yh.  Hln.  Ges.,  168, 1868.  8,  Rg.» 
Mbk  OtL.  888.  im.  i,  Scbeerer,  Pogg.,  68,  888. 1846. 


8iO» 

A1.0, 

FeO     MnO 

MgO 

CaO 

E.0 

H,0 

1.  VkthluniU                       44-95 

80-70 

7-29     1-90 

6-04 

0*95 

1-88 

8-65  =  101-79 

%  AvraliU                          41*76 

81-85 

8-85     0-80 

4-78 

1-78 

1*50 

10-44  =  100-11 

8.  (MorophyUUe                 46*81 

25-17 

10-99*     Ur. 

10-91 

0-58 

*• 

6-70  =  100*66 

A.  AapatioUlt^  G=:  8*764  |JX)*40 

88-88 

8-84       - 
•  Fe,0.. 

8-01 

■■■ 

^" 

6-78=   99  86 

AitiC.— Bourgeois  obtained  by  fusion  of  the  constituents  a  mass  containing  microUtes  of. 
pyroxene  and  a  mineral  having  the  characters  of  iolite.    Of.  Reprod.  Min.,  226, 1884.- 

Ref.— 1  Min.,  825.  1852.  *  Mir.,  1.  c  £arlier  Tamnau,  Pog£r,  12. 495, 18^;  Hausm  ,  Min., 
2,  553.  1847.  and  **  Ueber  die  ErystallfOrmen  des  Cordierits  von  Bodenraais,'^  GOtfingen,  1859. 
Also  Dx.,  Min.,  1,  854,  1862;  Rath,  Laach.  Pogg..  162,  40. 1874;  Gdt.,  Index,  1,  465.  1886. 
Gdt.  notes  as  doubtful  the  forms  of  Hausmann:  q-  (972),  n  (182),  p  (515*18).  '  Lsx.,  twins  from 
Laacher  See.  Zs.  Kr.,  8,  76.  1888.  « Absorption  phenomena  Haid.,  Ber.  Ak.Wien,  13,  806,  1854, 
Lsx.,  1.  c  Hnssak,  Ber.  Ak.Wien,  87  (1),  888, 1888.  •  Idiophanous  figures,  Haid..l.  c,  Bertiu, 
Ann.  Ch.  Phys.,  15,  896, 1878  (or  Zs.  Er.,  3,  449, 1879),  ei  <U,»  Bull  Soc.  Min..  2.  72-78. 1879. 
*  Dz.,  1.  c,  and  IT.  R.,  58, 1867. 


3.  Barysillte  Oroop, 

364.  BABT8ZLITB.    Barysil  A.  ^fdffren  and  0.  K  Lund9if&m,  Ofv.  Ak.  Stockh.,  46,  7* 
1888. 

Hexagonal.    In  embedded  masses  with  cnrved  lamellar  strncture. 

Cleavage:  basal,  distinct;  prismatic  lessso.  U.  =  3.  O.  =  6:11;  &'55.  Fi*ac« 
tnre  nueven. .  Brittle.  Luster  pearly  on  cleavage  surface.  Color  white;  tarnishing 
•on  exposure.     Translucent.     Optically  uniaxial,  xtegatiye. 

Comp.— Pb,8i,0,  or  3Pb0.2SiO,  =  Silica  15-2,  lead  protoxide  84-8  =  100.    The 
lead  is  replaced  in  part  by  manganese,  oalcium>  magnesiunu 
A]iaL---8J0gren  and  LundstrOm. 


SiO, 

PbO 

linO 

FeO 

CaO 

MgO 

1^^. 

L 

O.  =  611 

17-85 

78-89| 

77-8J 
77  W 

4-14 

0*44 

1-89 

109 

1-20  CI  Cr.  =99*40 

& 

G.  =  6*55 

}  16-98 

8*49 

016 

0-41 

0*58 

0*66  =  100-12 

& 

16-88 

8-67 

018 

0-28 

0-57 

0*54  Cllr.  =  99  60 

Pyn-^Decrepitates  and  fuses  ver^  easily  B.B.  to  a  clear  brown  glass;  reacts  for  lead  and 
manganese.  DissoWes  with  gelatinizafion  in  nitric  add;  also  in  hydrochloric  acid  with  separa- 
tion of  lead  chloride. 

Oba.—Occun  scattered  through  ifon  ore  with  ealcite,  yellow  garnet,  tephroite,  and  galena  at 
the  Harstig  mine,  Pajsberg,  Wermlapd,  Sweden. 
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366.  OANOBSAUTB.  A.  E.  Narden$k0ld,  6.  FOr.  F5rh.,  3, 121,  1876,  3.  882. 1877 :  JL 
l^dgren,  ib.,  6,  581,  1888. 

Tetragonar.     In  pnsmatio  crystals  with  the  forms: 
h (001.  0).  m (110.  /),  h  (410.  »4)?.  p (111.  1),  <y  =  45^*  approx.,  whence 6  =  0707 

Also  massive,  granular. 

Cleavage:  wand. c  distinct.  Fracture  uneven.  Very  brittle.  H. =3.  6. =5*74 
tindstrom;  4*98  Nd.  Luster  resinous  to  vitreous.  Goloriess  to  gray.  Optically 
positive.    Double  refraction  strong. 

Comp.— Pb  Si,0,.(Ca,Mn),SiO,  or  3Pb0.2(Ca,Mn)0.38iO,.  If  Ca :  Mn  =  5  : 1, 
this  requires:  Sihca  18*7,  lead  protoxide  69*2,  manganese  protoxide  2*4,  lime  9*7 
=  100. 

AnaL— 1,  2,  Wiborgh.  G.  F6r.  POrh..  6,  687,  1883.  8,  G.  LlndstrOm,  lb.,  p.  662;  three 
determiDatioDfl  of  the  specific  gravity  gave:  6*722,  6*780,  6*762. 

810.        PbO       MnO      CaO 

1.  20-22       69*06         —  9*27  =    99*44 

2.  20*59       68-89         —         10*52  =  100 

8.  Jakobsberg    G.  =  6*74  18*88       68*80       2*29         9*84  IgD.  0  67,  X*  0  70  =  100*08 

•  X  =  AI.Oi  007,  FesO,  012,  CuO  002,  MgO  0*11,  alk.  0*10,  P,0»  004,  CI  0*24. 

Pjrr.— B.B.  fuses  easily  to  a  clear  glass,  which  in  R.F.  is  colored  black  by  reduced  lead. 
On  charcoal  with  soda  a  lead  globule,  and  a  coating  of  lead  oxide.  Easily  soluble  in  nitric  acid, 
with  the  separation  of  gelatinous  silica. 

Obe.— Occufs  very  sparingly  with  tephroite  (which  it  closely  resembles),  native  lead,  caldte, 
and  Jacobsite.  at  L&ngban.  Wermland.  Sweden.  Also  from  Jakobsberg.  Nordmark.  mixed  with 
»  brown  mica  (manganophyllite),  and  associated  with  caldte  and  ^kobsite.  Named  from 
Xdvm/ia,  Ituter. 

An  earlier  approximate  analysis  by  Lindstr6m  of  the  L&ngban  mineral  (quoted  by  Nd.) 
gave:  SiO.  84*66,  PbO  84*89,  MnO  2001.  CaO 4*89.  MgO  8*68.  alk.  and  loss  1*98  =:  100.  Cf. 
tet^.    It  does  not  seem  certain  that  the  two  minerals  are  identical. 

NordenskiOld  (ib.,  p.  884)  mentions  the  occurrence  at  L&ngban  of  a  second  lead  silicate, 
very  similar  in  appearance  and  blowpipe  reactions  to  the  above,  but  with  two  distinct  cleavages, 
at  an  angle  of  76''  27'.  Tlie  material  available  was  too  scanty  for  full  examination,  but  be  sug- 
gests that  it  may  be  a  more  distinctly  crystallized  variety  of  nnomalite. 

Ret^i  Nd.,  A.  8].,  1.  c;  biaxial  wl(h  small  angle,  Dx.,  Bull.  8oc.  Min.,  1,  8, 187& 

366.  EnrAZiOTUJUTJJ.    A,  S,  Ifardenakidld,  G.  F6r.  FQrh.,  3.  882,  1877. 

Massive.    Coarsely  crystalline. 

Cleavage  easy  in  two  directions^  at  an  angle  of  approximately  90^;  also  less 
easy  in  a  third  direction,  ii:i  the  same  zone  (Dz.).  Brittle.  H.  =  5-5*5.  O.  =3-81. 
Luster  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  very  thin 
plates.  Optically  biaxial,  positive.  Ax.  pi.  |  zone-fhis  of  the  cleavages.  2H,=:98* 
-99%  Dx.* 

Comp.-— Approximately  R,B,(S]0,),,.    Lindstrdm's  analysis  gives  16R0.2B,Og. 
24SiO,.F.    Hero  RsPb  :  Ba :  Ca  =  0-225  :  0*262  :  0*279;  also  small  quantities  of 
BeO,  E,0^  etc.    Groth  suggests  HB«B(SiO,),  with  F  replacing  most  of  the  (OH). 
AnaL— G.  LindstrOm,  Ofv.  Ak.  Stockh.,  44,  580, 1887. 

810,       B,0,      PbO        BaO        CaO         F 

89-47       3  78       2511       2008       7*82       0  99  Ign.  0*59,  X»  268  =  100-37 

•  X  B  CuO  0*00,  MnO  0*89,  BeO  0-75.  MgO  0-09.  K,0  0*89.  CI  0-00.  Na,0  017.  Al,0|  O-IS,  Fe,Ot  0*08. 

An  earlier  incomplete  analysis  (Nd.)  gave:  8iOt  8962,  PbO  25*80,  BaO  20-66,  OaO  7  OQr 
ign.  0-83,  AUOt,  E,0,  etc.,  ir. 

Pjrr.,  etc— B.B.  fuses  to  a  clear  glass,  which  in  R.F.  becomes  blackened  with  reduced  lead. 
On  charcoal  with  soda  in  small  amount  fuses  to  a  clear  glass;  with  more  soda  in  R.F.  gives  a 
lead  globule  and  a  coating  of  lead  oxide.  In  salt  of  phosphorus  dissolves,  leaving  a  skeleton  of 
silica.    Insoluble  in  hydrochloric  or  sulphuric  acids. 

Ob8.^0ccurs  sparingly  in  a  grayish  white  feldspar,  with  bedyphane  and  scheffeiite,  al 
L&ngban,  Wermland.  Sweden.    Named  fi-om  vaXoi,  glass,  and  rr/tcety,  (o  melt, 

Ref.-^  Bull.  Soc.  Min..  1,  9,1878. 
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m.  OrthOBllloatea.    B.SiO«. 

Salts  of  Orthosilicic  Acid,  H^SiO  j  characterized  by  an  oxygen  ratio  of  1 : 1  for 
silicon  to  bases. 

The  following  listlndades  the  prominent  groups  among  the  Orthosilicates. 

A  number  of  basic  orthosilicates  are  here  included,  which  yield  water  upon  ignition;  also 
others  which  are  more  or  less  basic  than  a  normal  orthosilicate,  but  which  are  of  necessity  in- 
troduced here  in  the  classification,  because  of  their  relationship  to  other  normal  salts.  The 
Mica  Gboup  is  so  closely  related  to  many  Hvdrous  Silicates  that  (with  also  Talc,  Eaolinite. 
and  some  others)  it  is  includ^i  under  the  latter  head. 

1.  Nephelite  Group.    Hexagonal. 

2.  Sodalite  Group.    Isometric. 

3.  HelTite  Group.    Isometric,  tetrahedraL 

4.  Garnet  Group.    Isometric. 

5.  Chrysolite  Group.    Orthorhombic. 
0«  Phenacite  Group.    BhombohedraL 

7.  Scapolite  Group.    Tetragonal. 

8.  Melilite  Group.    Tetragonal. 

9.  Yeauvianite  Group.    Tetragonal 
ID.  Zircon  Group.    Tetragonal. 

11.  Danbnrite  Group.    Orthorhombio. 

12.  Datolite  Group.    Monoclinic. 

13.  Epidbte  Group.    Monoclinic. 
14e  Azinite  Group.    Triclinic 


1.  Neplielite  Group.    Hexagonal. 
Typical  formula  BAlSiO«. 

857.  HepheUte  K,Na.Al^Si,0„  i  =  0-8389 

Soda-nephelite  (artif.)         NaAlSiO^ 

858.  Zncryptite  liiAISiO^ 

859.  Xaliophilit«  KAlSiO« 


880.    Cancrmite  H.Na.Oa(NaCO,),Al,(SiO,),  2<l  =  0-8448 

861.    Microsommite  (Na,K),,Oa,Al„Si„0„SCl,  26  =  0-8367 


357.  NBPHBUTB.  Sechsaeitige  weiase  durchsichtige  Schftrlsftuler  init  oder  ohne  Pyra- 
mide  an  der  Spitze,  etc.  (f r.  Vesuvius  ( Somma)),  /.  /.  Ferb&r,  Briefe  aus  Wftlschland.  106,  1778; 
=  Basaltes  crystal lisatus  albus  crystallis  prismaticis  «.  Bom,  Litboph.,  2,  78,  1775;  =  Sommite 
IMameih.,  T.  T.,  2,  271,  1797;  =  Nepheline  K,  Tr.,  3,  1801.  Pseudo-sommite,  Pseudo-nephe- 
line  (fr.  C.  di  Bove).  Fl.  Bellevue,  J.  Fhys.,  61,  458,  1800 ;  id.,  var.  of  Sommite,  DeUmeth,,  L  c 
Nefelina,  CavoUnite,  Davina,  Mcni,  dt  OawUi,  Min  Vesuv.,  1825. 

FetiBtein  Wem,,  1808.  Elapr.  Beitr..  6,  176, 1810,  Steffen's  Orykt.  1.  472,  1811.  Elfleolith 
(fr.  Norway)  lOafiT..  Mag.  Ges.  Fr.  Berl.,  3.  48.  1809.  Beitr..  6,  176.  1810.  Pierre  grasae  H,, 
Tabl.,  65.  228. 1809.    Phonite  (fr.  Norway)  Dx.  Min..  1.  289,  1863. 

Hexagonal    Axis  6  =  0-838926;  0001  A  lOil  =  44*"  5'  22"  Koksharov'. 


e (0001.  Oi 


m  aolo,  7) 
a  <1120,  M) 
n  (aiSO,  Hj 


;  (SCfiS,  I) 

g(ioia,j) 


P  (lOll.  1) 


c  (4011,  4) 
y  (Soil,  S) 


•  (1133,  1-Q 

•  (llSl.  8« 


^ 


«» 

=  ai' 

11' 

eg 

=  S5* 

SI' 

et 

=  83 

81' 

ep 

=  44 

6' 

0* 

=  62 

48' 

=  76 

32' 

ev 

=  80 

14' 

=  40 

0' 

et 

=  69° 

Iff 

SB 

=  20* 

4sr 

«'  =   86'  11' 

tf  =  srstf 

pp'  =  •40°  48' 
■t*  =  02°  4U 
*«■  =  07°  6ff 
»»■=    6»°   8" 

M'  =  87*  av 

w'  =  W63' 
«u=    41*68' 

<ip  =    6S'  67' 

1.  jr«pMib,  VesuTiiu,  Sec     3.  EOaaiU,  Is.  L&Ten.  Norway,  Eletn. 

Usually  in  thick  six-  or  twelvMided  prisms  with  plane  or  modified  sammita. 
Also  massive  compact,  and  in  embedded  grains;  stractnre  sometimes  thin 
colnmnar. 

Cleavage  :  m  distinct ;  c  imperfect.  Practnre  snbconchoidal.  Brittle. 
H.  =  5-5-6.  G.  =  8-65-2-65.  Loster  vitreous  to  greasy;  a  little  opalescent  in 
some  varieties.  Colorless,  white,  or  yellowiahj  also  when  inaeaive,  darlc  green, 
greenish  or  blaiah  gray,  brownish  red  and  brioJc-red.  Transparent  to  opaqne. 
Optically  —     Indices: 


Hte  Somma 

na,  =  l-S39-l-6ia 

fj  =  1-5M-1SS7  Di. 

<a,  =  I  MW 

e,  =  1-6876  Wolff" 

"        " 

«,  =  1-5437 

tj  =  1-6878  Wadaworth' 

Arkftons 

w^  =  l'M6» 

t,  =  1-5432  Penfleld*. 

EtohlQK  experimeota  aeem  to  proTe  the  eilstence  of  pyramidal  hemihedrtsm  with  heini> 
morphism  in  the  directloD  of  i;  also  of  IwiDofng  with  a  aud  e  as  tw. -planes,  Baumli  * 

Tar.— 1  NephtlOe.-  Olauj/.  Usually  in  email  glassy  crystals  or  grains,  traoanaretit  wllh 
-vitreous  luster,  flrat  fouod  on  Mie,  Somma,  Q.  =  2'56,  Veauvlus.  Scheerer;  a'6a7,  lb.,  Breitli 
Characterisilc  particularly  of  youDger  erupiive  roclis  and  lavas;  often  in  cryslala  alio  form ini 
an  unlndlvldualized  ground-mass  {mphtliniUnd).  * 

2.  EUtolite.  Id  large  coarte  crystals,  or  more  commonly  massive,  with  a  greasy  lusler  and 
reddisli,  Kreenisli,  brownish  or  gray  in  color.  Usually  clouded  by  minute  inclunloDB. 
Q.  =3-697M[aal(.Breith.;  3ei7Brevftt,  Scheerer;  3-813  Laurvik,  Bgr.;  2-66  Arkauaas,  Smlih 
&  Brush     Cliaracterislic  of  granular  crystalline  rocks,  syenite,  etc 

Comp.— R,A]  Si.O..;  if  R  =  Na  :  K  =  3  ■  1,  this  is  equivalent  to  3Na  O.K  0 
4A1  0,.9SiO,  =  Silica  44-0,  alumina  33-2,  soda  15-1,  potash  7-7  =  100.  In  most 
analyses  Na  :  K  =  4  :  1  or  5  :  1. 

The  above  Is  the  formula  of  Scheerer.  Cf  also  ng.,Ber.  Ak  Berlin.  695.  1876  Min  Ch 
Erg.,  170.  1886;  Rauff,  Zs.  Kr..  2.  464.  1878;  Doelter,  lU  ,  9,  331.  18)34, 

From  synthetic  experiments,  yielding  crystals  like  nepbelite,  with  the  compoeilioD  NaAISiO. 
or  Ha,O.Al,0,.2SiO,.  Doelter  decides  that  a  natuml  MXia-ncphelile  would  be  an  orrhosilicate 
with  J'lta  formula,  while  Ihe  higher  sliica  In  the  potash  Taiiedos  may  l>e  explained  by  tba 
presence,  in  molecular  combination,  of  KilSi.O.  or  K,0  Al,0i.4SiO,  {=  leucite).  Tiilg  was 
also  sugftesied  by  Rnmmelsberg,  and  seems  very  probable,  although  not  agreeing  atrioly  wilb 
Scheerer's  formula  above.  It  is  to  he  noted  lliat  the  other  species  of  the  icrouD  ore  nnrmal 
Orthoslllcatea,  viz.,  eucryptile  LiAlSlO,.  and  haliophilite  KAlSiO,.  * 

Anal.— 1-8,  Sclieerer,  Pogg.,  49.  868,  1840,  also  other  analyses.  4,  U?  ,  Min  Ch  44fi  IfWI 
6,  Rg.,  1  c,  1878.  6,  lUuff.T  c.  7,  JannetlM,  Bull.  Soc.  Min  ,  6,  833,  1883  8  0  Schtirlr 
Fogg,  46.  391,  1839.  10,  F  Koch,  Jb.  Min.,  Beii .  1,  148,  1880  (cf  also  Min.  MItlh  '885  iMtV 
11,  13,  Lorenien.  Min.  Mag.,  6,  69,  1882.  18,  Clarke,  Am  J.  Sc,  31,  863  1886.  U  IS  1*1 
berg.  Z».  O  Oes.,  28.  548-9, 1876     Also  5th  Ed.,  p.  828  ' 


JSfBPHBLlTE  GBOUFSEPEELITE.  4S5 

Q.  8iO.   A1«0,   Ka«0   EtO   CaO   H,0 

1. -YcsiiTliis  d*56  44*08  8828  15*44  4  94  1*77  0  21  Fe,0i,Mii«0i  0'65= 100*89 

S.         *«  44 20  88*04  14 98  4*72  1 82  0*21  Fe,0,,Mn»0. 0^89=  9940 

t.         ••  44  04  8406  15  91  4*52  201  0*21  MgO  tr.,    Fe^O.  0*44  = 

4.         *'  48*66  82 18  16*25  7*14  0*45  —  =    9958  UOl'K^ 

«.         '«  8-608    4  44*98  84*49  16'60  4*65  0*48  —  =100*15 

^.         •'  14408  88*28  1600  4*76  1*85  015  =  10012 

7.  benise  8*71         43 18  88*50  18*61  0*90  1*50  0*80  =r    98*49 

&  Katzenbuckel  43*70  82*81  15*88  5*60  0*84  1*89  Fe,0«  1*07  =  100*74 

JSlaoUis. 

9.  Bievik  2*617    |  44*45    81*92    15*71    ft*17    0*28    2*07  FcO,  1*10  ==  100*70 

10.  Ditr6  45*25    29*41    14*86    6*84    1*69    2 11  =  99*66 

11.  Greenland,  orptt.  2*60         48*89    82*28    16*52    5*62    0  70     —  Fe,0,  0  92.  Chtr.  =  99*48 

12.  "  fvuiM.  2*68         41*87    83*94    1508    6*68    0*47    0*94 Fe,0«  0*70,  CI tr.  =  99*68 
18.  Litchfield.  Me.  48*74    34*48    16*62    4*55     tr,     0*86  HgO  tr,  =;  100  25 

14.  FredriksY&m  4610    88*28    16*86    5*05     —     0*70  =  100*49 

15.  Miask  48*42    83*46    16*44    5*48      —     1*21  =    99  96 

Pyr.,  etc.— B.B.  fuses  quietly  at  8*5  to  a  colorless  glass.    Gelatinizes  with  adds. 

Oba-'Nephelite  occurs  both  in  ancient  and  modern  Tolcanic  rocks,  and  also  in  crystalline 
xocks  allied  to  granite  and  gneiss;  in  recent  volcanic  rocks  it  is  in  glassv  crystals  or  gi-afns  often 
associated  with  glassy  feldspar  or  sanidine,  as  in  phonolyte»  or  with  a  triclinio  feldspar  in 
teschenyte,  etc.,  or  without  feldspar  in  nephelinvte  and  nephelinbasalt,  as  that  of  Katzen- 
buckel.  near  Heidelberg.  In  the  older  igneous  rocks  the  variety  elaeolite  is  present,  often  with 
orthoclase,  as  in  eUeolite-syenite.  No  sharp  distinction  can  be  made,  however,  between  the 
plutonic  or  intrusive  granitoid  rocks  carrying  nephelite  (elsBolite)  and  surface  or  effusive  rocks; 
thus  Derby  shows  that  in  Brazil  (Minas  Geraes»  8fio  Paula,  etc.)  both  types  pass  into  each  other 
<Q.  J  G.  Soc.  43.  457, 1887.  and  Dec,  19,  1890). 

A  granitoid  rock  found  near  Miask,  io  which  elseoUte  Is  prominent,  has  been  named 
miaseyte,  from  its  locality.  A  rock  composed  of  orthoclase,  elttolite,  and  sodalite,  from  Bitr6 
in  Transylvania,  is  the  ditr&yte  of  Tschermak.  The  zircon -syenite  or  aiigite*  syenite  of  Noiway 
oontains  much  elseolite,  and  is  hence  often  called  also  elaeolite-syenite. 

Kephelite  occurs  in  crystals  in  the  older  lavas  of  Mte.  Somma,  with  mica,  vesiivianite,  etc.; 
at  Capo  di  Bove,  near  Rome  (the  locality  of  the  pMoudo-nepMins);  in  the  basalt  of  Katzenbuckel, 
near  Heidelberg;  at  Meicbes  in  Hesse;  Aussig  in  Bohemia;  LObau  in  Saxony;  in  granular 
masses  embedded  in  the  basalt  of  Denise  near  Puy,  Haute  Loire.  Phonolytes  carrying  nephelite 
occur  on  Fernando  de  Noronha  and  also,  with  the  granitoid  foyaytes,  extensively  in  Brazil  in  tbe 
provinces  of  3fiuas  Gemes.  Sflo  Paulo.. Rio  de  Janeiro  (cf.  Derby,  1.  c,  etaUy 

Elsolite  is  found  at  Stavem  and  Fredriksvfim,  I^orway,  and  at  mimy  points  in  the  region 
of  the  LangesuDd  fiord,  where  the  eliBolit«-syenite  is  chancterized  by  the  number  and  variety  of 
rareminenus  which  it  contains  (see  BrOgger,  Zs.  Er.,  16,  1690);  in  the  Ilmen  Mts.,  Ural,  alon^ 
"With  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore.  etc  :  in  the  Tunkinsk  Hts., 
Siberia,  with  graphite,  cancrinite.  zirpon.  In  the  sodalite-syenite  of  Tunugdliarflk  and  Kan- 
gerdluarsuk  in  south  Greenland.  In  the  eleeolite- syenite  or  foyayte  of  Sierra  de  Monchique^ 
aottlhern  Portugal. 

ElsBolite  occurs  massive  and  ciystaUized  at  Litchfield,.  'Me,,  with  cancrinite;  in  the  Ozark 
Hta.,  near  Magnet  Cove,  Arkansas,  wiUi  brookite^  schorlomite,  eudialyte,  and  manv  rare 
n>ecies;  in  a  boulder,  with  sodalite,  at  Salem,  Mass.  Eleeolite-^enite  is  also  found  near 
Beemersville,  northern  N.  J.  A  nephelite  basalt  forms  the  mass  of  Pilot  Knob,  near  Austin, 
Tex  Other  nephelite  rocks  occur  in  the  Eawsoh  Mts.,  Nev.;  Elkhesd  Mts.,  Col.;  and  the 
Peloncillo  Mts.,  Arizona.  A  granular  crystalline  rock  (theralite  Roeenb.),  consisting  of 
nephelite  and  plagioclase,  forms  intrusive  masses  in  the  Crazy  Mts.,  Montana.  An  elseolite-syenite 
containing  sodalite  occurs  in  Brome  Mt.,  Brome  Co.;  also  near  Montreal  and  at  Beloeil,  Rouville 
Co.,  Quebec.  Canada;  further  stated  (Hunt)  to  occur  in  boulders  on  F\q  island,.  L.  Superior. 

Named  nepheline  by  HaQy  (1801),  from  vetpeXr),  a  eUmd.  in  allusion  to  its  becoming  cloudy 
when  immersed  in  strong  acia;  elaolite  (by  Klaproth),  from  eXaiov,  oih  in  allusion  to  its  greasy 
luster,  the  variety  having  been  made  a  distinct  species  earlier  by  Werner  (1808).  under  the 
Qerman  name  of  Feiistein.  The  name  9omm%(e,  derived  from  the  Vesuvian  locality,  given  in 
1797  by  Delam6therie.  has  the  priority,  but  Werner  early  adopted  Hafiy's  name,  and  later 
authors  have  all  taken  the  same  course.  Moreover  sommite  probably  included  some  of  the 
related  species  occurring  at  Vesuvius,  as  microsommite.  etc. 

The  gabronUe  (gabbronite)  of  Schumacher,  1801,  the  dichter  Wemerit  of  Hausmann,  1811» 
which  has  been  referred  to  the  scapolites  (see  5th  Ed.,  p.  824)  was  elseolite  according  to 
BrOgger. 

A  mineral  from  Norway,  of  a  yellowish  brown  color,  called  phonUf,  is  very  much  like 
dcolite  Px.). 

AIt«— Kephelite  or  eUeollte  is  liable  to  ready  alteration,  and  usually  produces  a  seolit^  a$. 
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thomsoDlte  or  Rnaldle.  TheotarkiU  of  Shepnrd.nccordlng  lo  Smiih  nnd  Bnisb,  U  IbODUODllft 
(q.T.),  and  Itaslluation  in  cavities  \n  elKolile  bIiows  that  it  iaa  product  of  alteration. 

Brn^eer  describes  the  chnnge  of  the  d«olite  of  ttie  augite  syenite  of  soiilhctD  Norway  into 
eodallle;  into  aualcite;  natrollte  and  bvdi-ODephellte  (or  ranile)  incl.  apreuslein;  Inlo  thofn- 
soQite;  also  into  potash  mica  (ploiie]  and  kaolin.  Seo  further  under  thtse  species,  and  Zs.  Er., 
16,  323-238,  1890.  To  ibe  alieratioQ  Into  Hnalcite  is  referred  the  euthallile  of  Esniark  from  the 
island  SigtesO  (cf.  Dx.,  Min.,  2.  ixxix.  1874). 

OieteekiU  Is  shown  by  Blum  to  be  a  pseiidomorpb  after  this  species,  I<  differs  niaiuly  in 
COntHining  several    per  cent   of  water.       It  occurs  in   Greenland  in  siX'Sided  greenish  gray 

eisms  of  greasy  luster,  with  hasal  plane  and  pyramid  p,  haviiii;  cp  =  45°  nearly;  nod  also  at 
iana,  in  Lewis  Co.,  N,  Y,,  with  the  same  angles,  for  the  most  part,  although  ibe  resulis  of 
mesauremeot  vary  rather  widely  (41°  to  49°}.  The  crystals. of  Diiiiia  are  hexagonal  in  clenvagei 
yet  the  planesof  cleavage  are  often  separateil  by  layers  of  a  waxy  appearance,  wiihout  luster 
orcleavage.  According  to  Des  Cloizeaux.  tlie  materinl  of  the  cryslnls  acts  on  polarized  light 
like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration,  DyiynteOnU  Shepard  from  Dianft 
it  similar  to  gleaecklte.  Liti)tntrite,  from  the  valley  of  Flelms.  In  Tyrol,  is  a  similar  pseudo. 
morph.  Qleseckite  was  named  for  Cb.  Giesccke  who  early  Iii  ibe  century  brought  it  from 
Greenland.    See  further  PisiTK  under  the  Mcca  Group. 

J,  Francis  Williams  has  proved  (prlv.  cooir,}  that  elteolite,  with  orthoclase.  may  be  formed 
by  the  alleralion  of  leuclte.  Crystals  of  altered  leucite  from  Magnet  Cove,  Arkaous (mentioned 
on  p.  343),  gave  the  resultn  under  1,  while  Ibe  soluble  and  Insoluble  portions  >(cttlculKted  to 
100)  gave  a  end  8.    Of  these  3  ts  elsollle,  8  Is  ortboclBse. 

etO,   A1,0.>  CaO  HgO    E.O    NatO  H,0 

l.-Tola]  GOOe    »'8S    Oog    0-28    10  H      7'«0  1'78  SrO.LliO  (r.  =  100 40 

2.  £WuU<        4317    M-W    087    Oai      0  06    18  79  —    =.100 

8.  iMOl.  08 84    IS-Ol    0-44    0-33    1378      300  —    =  100 

■  Incl.  aome  Fe,0,. 

Artl£— Hade  ulfficially  by  FouquS  and  L£vy  by  fuafon  of  a  mixture  of  the  elements  of  the 
mineral,  C,  R.,  87,  061,  1878;  also  by  Hautefeuille  by  fusing  a  mixture  of  silica  and  aodlunt 
«1um!n ate  with  an  excess  of  sodium  vanadate:  later  by  DoeUer.  as  alreadv  noted.  Further. 
Lemberg  has  obtained  the  potash  nepbellle,  EAlSlOt,  by  digesting  elKolite  with  potassium 
hydrate,  Zs.  G.  Oes..  37,  060.  18SB.  of,  also  lb,.  38,  S47  «t  M9  ,  1870,  40.  027,  1888.  Cb.  &  O. 
I^edel  have  ohtnlned  nepbellle  by  heating  finely  divided  muscovite  and  potash  to  000°  In  the 
presence  of  water,  Bull.  80c.  Min.,  13,  120,  18O0, 

Re£-'  Hie,  Somma,  Min.  Russl,,  2,  100,  18M;  9,  247,  188S;  cf.  StrUver.  who  gives 
«  ?  48'  SOI',  Albanl  His.,  Zs.  Er,.  1,  240.  1877.  •  See  Sec.,  Rend.  Accad.Napoll,  1843.  Posg.. 
rf__  n..  ™  .™  ,0..  B„_  ...  .„  Tormo,  3,128,  1887;  Klein,  Norway,  Jb.  Hin..  ^ 
•Min.,  1,  288,  1882.    •  Quoted  by  Roaenbuach.  Hikr. 


aOB.  BVORTFTim.    e.    J.  Bnuh  uid   B.  8.    Dana.    Am.  J.  8c.,  30,  088,   ie8a 


Llthionnephelio  Qtrm. 


Hexagonal.  In  syininetncslly 
arranged  crystals,  embedded  in 
albite. 

CleaTage:  basal,  G.  =  2-667. 
GoIorlesG  or  white.     Transparent. 

Comp.— An  ortboBilioate  of  lithi- 
um and   iiluminium,    LiAlSiO,   or 
Li,O.Al,0,.2SiO,    =    Silica    47-6, 
alnmina,  40-6.  lithia  11*9  =  100. 
AnaL— 6.  L.  Penfield.  1.  c 


8iO. 
4818 


=  100 


An  analyala  of  "/9  apoduraene"  (eee 

, ,-, -,   =  00'66;  the  analysis  of  the  soluble  portion, 

ilo  100,  gave  the  results  above.    The  latter  (eucryptite)  gelatinizes  with  hydrochloric 
add. 

Oba— EuciTptlte  ia  known  oolv  as  foruiiug  with  uiliito  an  upparemly  bomogeneotia  anb- 
■tance,  derived  from  the  alteration  of  apodumene  at  Branchvllle.  Conn.  The  mlcTMcope  ahowa 
the  two  mlDentla  of  whicb  tbia  aubstance  is  made  up,  and  chemical  analysis  aerrea  to  sepantA 
them, 

Named  from  «t>,  uoO,  and  Kpvwroi,  emttattd.    ■ 


NEPHELITE  QROUP^KALIOPHILITE^CANCRimTE. 
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369.  SAUOPHILZTB.    Muriseh,  Min.  Mitth.,  8, 160,  l8o6.    Facellite  E.  Seaeehi,  Reod. 
Aoe.  NapoH,  Dec..  1888.    Pbacellite.    Pliacelite  Hintae,  Min.,  2,  96, 1889.     Ealiuepheliu  Germ. 

Hexagonal.     In  bundles  of  slender  acicular  crystals,  also  in  fine  threads  filling 
the  rock  cobweb-like. 

Cleavage:    basal,  perfect.      Brittle.      H.  =  6.      G.  =  2-493  Sec.;   2*602  M. 
Luster  silkj,  brilliant.    Colorless.    Transparent.     Optically  uniaxial,  negative. 

Comp.— KAlSiO,  or  K,O.Al,0,.2SiO,  =  Silica  38*0,  alumina  32*3,  potash  29*7 
=  100. 

AnaL— l.Mierlach.    2,  Bischoff,  ibid.    8,  £.  6cc.,  1.  c 

CaO       E,0      Na,0 

2*18       27-20       2-26    =  101 '52 
1  01       28-49»      1-10»  Fe,0.  2*78,  ign.  1*08  =  100*98 
—         29-80       0-87    =  100*48 

*  Determined  separately. 
.—Decomposed  by  hydrochloric  acid  'with  gelatinizatlon. 


SiO, 

AUO, 

1, 

}  87-45 

32-43 

2. 

87-05 

29*47 

& 

87*78 

88  09 

Oba.— Described  by  Riefisch  (kaliophUiU)  as  occurring  in  elected  masses  from  Mte.  Somma; 
hv  Scacchi  (faeeUiU)  as  occurring  in  a  rock  consistiog  or  augite  with  more  or  less  mica,  less 
often  in  a  gray  granular  calcite  associated  witb  dark  colored  augite  and  yellow  melilite.  The 
needles  are  often  coated  with  a  grayish  incrustation  of  calcium  carbonate. 

There  can  be  no  question  as  to  the  identity  of  these  two  minerals,  although  some  authors 
have  failed  to  recognize  it. 

Named  from  helium,  and  0iXoi,  friend,  in  allusion  to  the  potash  present,  it  being^essen* 
tially  a  potash  nephelite.    Phacelite  is  from  ^paKeXoi  (or  ^ctVeAAoS),  a  buncUe, 

Artil— A  crystalline  potash  nephelite  has  been -formed  by  Xemberg  by  digesting  elsdoUte 
"With  potassium  hydrate  as  noted  on  p.  426. 


P\P 


» 


m 


m 


360.  OANORINITE.    Q.  Boee,  Pogg ,  47,  879,  1889. 

Hexagonal.     Axis  d  =  0*4224;    0001  A  1011-=  26%  andmp  =  *64%|?p'  = 

25**  58'  Tdrnebohm'.     Rarely  in  prismatic  crystals  with  a  low 

terminal  pyramid.     Usually  massive. 

Cleavage:  prismatic  (tn)  perfect;  a  less  so.    H.  =  5-6.    G.  = 

2*42-2 '5;     2*404  Saemann  &  Pisani.     Color  white,   gray,  yellow, 

green,  bine,  reddish.     Streak  uncolored.     Luster  sub-vitreous,  or  a 

fittle  pearly  or.  greasv.    Transparent  to  translucent.     Optically 

uniaxial,  negative,  Btd. 

Comp.— H,Na,Ca(NaCO.),Al.(SiO,),or3H,0.4Na,O.Ca0.4ALO,. 

9SiO,.2CO,  =  Silica  38*7,  carbon  dioxide  6*3,  alumina  29*3,  lime 

4*0,  soda  17*8,  water  3*9  =  100, 

The  formula  is  often  written  as  if  the  compound  consisted  of  a  silicate  of 
sodium  and  aluminium  analogous  to  nephelite,  with  calcium  carbonate  and 
water.    This,  however,  has  been  repeatedly  shown  to  be  an  incorrect  view  of  the  chemical  coq« 
stilntion;  the  COa  must  be  present  as  a  radical,  probably  (NaCOa).    The  early  view  that  can- 
crinite  was  simply  an  altered  form  of  nephelite  has  long  since  been  disproved. 

AnaL-^1.  Kauff,  Zs.  Kr.,  2  456,  1878.  2,  A.  Koch,  Jb.  Min.,  Beil.,  1,  144,  1880.  8.  Lem- 
berg,  Zs.  6.  Ges...  39,  598,  1887.  also  36,  594,  1888.  4,  LindstrOm,  G.  F5r.  FOrh.,  6,  549»  1888. 
6,  6,  7,  F  W.  Clarke  (and  Kiggs),  Am.  J.  Sc.,  31,* 263, 1886.    Also  5th  Ed.,  p.  329. 


1.  Miask         Q.  =  2450 

8.  Ditr6 

a  *Brevlk" 

4.  SiksJOberg  G.  ;=  2*45 


5.  Litchfield.  ISa,, orange ffdUno 

6.  *-  *•  ,pdU    •' 

7.  ••  '•  bright  •• 


SiOa  AlaO,  CaO    NaaO  KaO  COa    H,0 

1 1  87-28  28*20    OOS*  17*75  0*20  616    403  FcaO.    0*44    = 

'     88-58  2^-72    5-24    1222  5*23         8*78       =  9877     [10101 

8701  26-42    719    18-36  —  727    3 12  =  9987 

88-25  2616    4-78    2086  0  71  6*42    8  31  FcaOa  0-35,  MgO 

[014.  80,  0*54,  P,0.  003,  CI  0  08  =  101 13 

86-29  8012    4-27    1956  018  8-96    2*98  =  10036 

85-88  29-45    512    19-33  009  6*50    8-79  =  10011 

87-22  28-32    440    19-43  0*18  6*22    886  MgO 007  =  99*70 


Pjrr.,  0to.~ln  the  closed  tube  gives  water  B.B.  loses  color,  and  fuses  (F.  =  2)  with  intu- 
mescence to  a  white  blebby  {[lass,  the  verv  easy  fusibility  dislinguishiog  it  readily  from  nephelita 
Effervesces  witli  hydrochloric  acid,  and  fonns  a  jelly  on  heating  but  not  before. 
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Obs.— Found  at  Miafik  in  the  Ural;  of  cftion-yellow  color  at  the  Mariinsk  graphite  mine 
in  the  Tunkinsk  Mts.,  400  vents  west  of  Irkutsk,  in  a  coarse  granite,  with  zircon,  odcite,  and. 
maenetite;  at  Barkevig  and  other  points  in  the  Langesund  llord,  Norway,  whitish  and  pale 
yellowish,  wax-yellow,  less  often  blue,  associated  with  blue  sodalite  and  "  bergmanniter  at 
I>itr6  in  Transvlvania,  pale  flesh-red,  in  the  rock  called  dUrcyU^  consisting  of  orthoclase, 
elaeolite,  and  soaalite. 

At  Litchfield  and  West  Gardiner,  Me.,  with  elsBolite  and  blue  sodalite. 

Named  after  Count  Cancriu,  Russian  Minister  of  Finance. 

AlL^Occurs  altered  (but  sparingly,  Bgr.)  to  natrolite  {f>ergmcmniU)  or  spreostein.  CL 
Sflemann  and  Pisani,  Ann.  Ch.  Phys.,  67,  850,  1868. 

Lemberg  describes  the  transformation  of  cancrinite  by  boiling  with  aCaCla  solution  at  180*- 
190**  into  a  *'  Ealk-cancrinit;"  also  by  action  of  EaCO»  into  KAlSiOt;  while  that  was  changed 
by  NaaCOa  to  a  cancrinite;  also  cancrinite  to  a  hydrated  Mg-Al  silicate  by  the  action  of  MgSO«. 
8ee  further  Zs.  G.  Ges.,  36,  593,  1888,  39,  698,  1887,  40,  6§7,  1888. 

ZLsl— 1  Elfdalen,  G.  FOr.  F5rh.,  6, 890, 1888.  BrOgger  measured  on  crystals  {fig.  above)  from 
the  Langesund  fiord,  fnp  =  WU)  66%  the  best  mean  value  being  68*  1':  this  gives  h  =  0*4409. 

Ealk-cancrinitb  Lemberg,  Zs.  G.  Ges.,  28,  582»  1876. 

Granular  massive.    H.  =  6.    Cleavage  none.    Colorless.    Doubly-refracting.    Analysli: 

SiO, 89-82       Al.O.  8854       CaO  17*68       Na,0 076       CaCO,  909  =  10084 

Gives  off  no  CDs  in  the  cold  with  concentrated  hydrochloric  acid  only  on  heating,  whea 
the  silica  separates  as  a  Jell  v. 

From  Vesuvius,  associated  with  calcite,  wollastonite,  and  brown  garnet.  On  the  lime? 
cancrinite  formed  by  digesting  cancrinite  with  a  hot  solution  of  CaClt.  see  Lemberg  above, 
and  Zs.  G.  Ges.,  36,  594,  1888. 

361.  MIOROSOMMITB.    BcaeM,  Rend.  Accad.  Napoli,  Oct.,  1872,  and  Zs.  G.  Ges.,  24, 

506,  1872.    Mikrosommit. 

Hexagonal.    Axis  d  =  0-41834;  0001  A  lOll  =  ♦25*'  47'  Scacchi*. 
Forms:  <;(0001,  0):   m(10lO,  i),  a(ll20,  »-2),    n  (2lS0,  »^);  p(10il,  1).     Angles:  pp  = 
25'  r,  mp  =  64**  18',  ap  =  67*  52'. 

In  minute  prismatic  crystals,  faces  striated  vertically;  c  dull.  Crystals  of  tea 
grouped  together. 

Cleavage:  m  perfect;  cIbbb  distinct.  H.  =  6.  G.  =2 '444  Baufl:  2*42-2*53 
Sec.  Luster  on  m  silky,  bi'illiant ;  otherwise  vitreous.  Colorless.  Transparent. 
Optically  uniaxial,  positive,  Btd. 

Comp. — According  to  Raufffs  analyses,  nearly  (Na,K),,Ca^Al  ,Si„0„SCl^;  tbia 
may  be  written  4(Na,K)CaAl,(SiO,),.4(Na,K)Cl.(Na,K)SO,.  The  true  constitu- 
tion of  the  mineral  is,  however,  complex  and  uncertain ;  carbon  dioxide,  is  alao 
present  in  small  amount. 

AnaL— 1,  2,  Bcacchi,  Rend.  Ace.  Napoli,  AprU,  1876.  8,  4,  Rauff,  Zs.  Er.,  2,  468,  187a 
6.  Mierisr   ,  Min.  Mitth.,  8,  161,  1886. 


SiO,    A1,0.    CaO    Na.O   E,0     CI     80.     C0« 

1.  Large ertfit.  4  82  21    2922    1260    1014    6-79    6-71    4-48      —  =  102  ID 

2.  Mior.      ••  4  81'^    8084    10*98      9"87    7  90    7-82    526      —   =108  04 
t.  Oryei.  eoiorUie  Qt.  ^  %'4Ai    |  82*21    28*87    10  59    11*80    714    709    8*86    155     8  tr.    =s 

[10211 
4.      "     yeOow  82.28    28-96    10*86    11*01    7*11    6  25    41U  126     8  <r.    = 

[101  '81 
ft.  84*80    28  59''    9*70        undei.       0*84    2*02     —  ign  4*22 

*  FeaOa  in  small  amount 

Deduct  oxygen  equivalent  of  the  chlorine,  viz.  in  1, 1*51  p.  c,   2, 1*76^    8. 1'60»    4, 1*56  p.  c 

Pyr^  •to.— B.B.  fusible  with  difficulty.  In  hydrochloric  acid  decompoBed  with  sepaimUon 
of  gelatinous  silica. 

Oba.— Occuis  at  Vesuvius  on  Monte  Somma  in  ejected  masses,  and  in  the  leudtic  lanL 
ReL— )  Sec.  1.  c.    Cf.  Bath,  Pogg..  Erg.,  6,  872,  1878;  Raufl.  L  c. 

Davtnb.    Davina  MontieeUiKtiA  OowUi,  Min.  Vesuv.,  1825 

Hexagonal;  in  crystals  resemlMng  nephelite.  Cleavage:  basal  and  prismatic,  perfect* 
Fracture  conchoidal.  H.  =  5*5.  G.  =  2*40  Haid.,  2*48  Breith.  Luster  vitreous  to  peerly 
on  cleavage.  Colorless  to  white.  Translucent.  Optically  uniaxial,  poeitive,  Btd.  Indices: 
eo.  =  1*515.  e.  s  1-519.  Dx.  (see  Btd.,  Bull.  8oc.  Min.,  6, 141, 1882).  Oompodtion  near  can- 
crinite.    Anal.-Rg..  Pogg.,  109,  579,  I860.. 
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SIO.  A1>0|  CaO  NmO      EtO  CO.  H,0 

3.           38  78  88-10  9S»  lO'TS       110  SOS  lOQ  Cl(r.  =  lOOOB 

S.           88-81  88-86  lO'SS  IS'85       141  801  itndU. 

8.           88-08  S8-81  S-89              vttdet.  8-04 

FoMi  with  IntumeaceDce  tc  &  clear  sllglitlr  blebbj  glus  ccloiing  the  flune  rellow  (sodk). 

Prom  HoDte  Somnu  with  nepbellte.  etc  Much  so-called  davrne  b.only-mIciDaommtt«;  tha 
ujgtcQce  of  ft  cancrlnlte-like  mineral,  however,  can  hardly  be  douV.Bd.  Groth  Includea  daTjiiv 
■Dd  microMmmite  under  eonimtte,  T&b.  Ueb.,  123, 1889 

CAvoLnnn.    JfonfKiBUi and  OMtiU,  Uln.  VesuY.,182JI. 

From  Honle  Somma  with  davjne,  etc  .Generally  anumed  to  be  Identical  with  nepheUt^ 
bat  perhap*  rather  belonglDK  to  miciosommlte  (See.)  like  which  It  te  optkaUy  poahlTe  (Btd.ll 
Bun:  8oc.^hi.,  6, 141.  IffiS. 


36S.  SodftUto 

363.  EattTnite 

384.  HoaeUte 

865.  Laxorite 


S.  Sodallte  Oroap,    Isoinetri& 
Na.(AlCl)Al,(SiO.), 
(Na^  Oa),(NaSO..Al)Al,(SiOJ, 
Na.(NaSO..Al)A),{SiO,), 
Na.(NaS,.A!)Al,(8iO,), 


The  formalas  are  written  above  in  the  form  ei]ffgest«d  b^Brdgger,  who  shows 
that  this  gronp  and  the  one  following  may  be  iDOladed  wi^  the  gamete  in  a  broad 
gronp  cbantcterized  by  isometric  crystallization  and  s  close  resemblance,  in  compo- 
aitioD.    See  farther  under  the  Oaanet  Qbodp  proper,  p.  137. 


Isometric.    Obsenred  forms'; 
a(100,  M);    dilW.ti;    »(111. 1)';    »mii8-«,    *  <411,  4-*)". 

Twins:  tw,  pi.  o,  forming  hexagonal  prisms  by  elongation  in  the  direction  of 
an  ootabedml  axis.  Common-form  the  dodecahedron.  Also  massiTe,  in  embedded 
grains;  in  concentric  nodules  resembling  chalcedony,  formed  from  elffiolite. 

CleaTtwe:  dodecahedral,  more  or  less  distinct.  Fracture  conchoidal  to  nneven. 
Brittle.  H.  =  5-5-6.  G.  =  S*14-2-30.'  X-nster  yitreoas,  sometimes  inclining  to 
ereasy.  Color  gray,  greeniab,  jeUowishj  white;  sometimes .  blue,  larender-blne^ 
light  red.    Transparent  to  inaaftiwii  streak  nncolored.    Befraotire  indices: 

Boliria  n,  =  1-4798  ti     ny  =  l-4887Ha     ;i^^l-4855Tl     n,  =  l-ttSriolet,  Fensnei*. 


Vbt.— 1.  (h^iDary.mytDgtncolorfrombrlKbtaznT 
yellow  or  greenlsb.  CryBtalanot  common;  usually  tnd< 


.  ,    n  dodecahedroiu. 

2.  Id  renUorm  or  nodular  forma  with  concentric  etructure,  often 
resmnbling  chalcedony.  Fracture  concholdal  tO'even.  Luster  dull. 
Oolor  blue  to  my  or  green.  Formed  from  elsolite  in,  the  elnolite. 
■yeoite  of  foathern  Norway,  fhla  mineral  Is  caileA  ttlauJMith  by 
Wdbye.  Jb.  Hln.,  778. 18W.  Rant.  Arch...  33. 682. 1848.  This  name 
waa  earlier  giTen  to  a  blue  mineral  from  the  LBalknl  region,  which 
Is  a  tnsiriTe  Kind  of  scapolite  (see  p.  469).  A  so-called  "  glnucollte" 
from  L.  Baikal,  Inveetli^ted  by  BrOgger  and  BSckatrOm,  prored  to 
be  aodillte,  anal  4.  -  m      an  hki; 

C»«p.-Na.(AlCI)AI,Si.O,,  =  Silica  37-2,  alomlna  31-6,  "'    ^ 

soda  25-6,  chlorine  7-3-=  101-7,dedacst(O:=2Cl)a-7  =  IOC.     Potassium  replnoes -a 
Bmall  partpf.the  aodiuni^ 
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The  above  is  the  formula  of  Br5gger»  which  not  only  agrees  well  with  the  best 

analyses^  but  also  brings  out  the  relation  to  the  garnet  group,  of.  p.  437. 

The  formula  may  also  be  written  3NaAlSiO«  -f  NaCl. 

AnaL— 1.  2.  Hj?.,  Pogg..  109,  574,  1800.  3.  Hofmauu.  ib.,  47.  377,  1839.  4,  BrOgger  and 
Backstitfin.  Z».  Er..  18.  228,  1890.  5.  BOckstrOm,  Zs  Kr.,  16,  180,  1890.  6.  Lorenzen,  Min. 
Mag.,  6.  58. 1882.  7.  Fleischer,  quoted  by  Rath,  Ber.  nied.  Gea..  March  18,  1876.  8,  Bamberger, 
Zs.  Kr.,  5.  588,  1881.  9,  F.  W.  Clarke,  Am.  J.  6c.,  31,  264, 1886.  10,  11.  Harrington,  Tnuu. 
Koy.  Soc..  Canada.  4  (3),  81,  1886.  12,  Ch.  and  O.  Friedel,  Bull.  8oc.  Min.,  13, 185, 1890.  See 
also  5th  £d.,  p.  830. 

O.         8iO.    Al>0,  CaO  Na,0  K.O    a 

1.  Vesuyios,  coUfrUu         2186       8812    31*68     -^     24*37     —     669  =  100-86 

2.  "        grem  38-76    34*62     —     23*43     —     2*55=   99*86 

3.  llmen  Mts.,  blue  2*288  38*4a  32  04  0*32  24*47  tr.  710  =  102*38        [103*15 

4.  L.  Baikal.  &;««  2*301  36*74  31*96  Oil  25*95  tr.  711  SO,  Oil.  ign.  017  = 

5.  L.  ArO,  Am<;0n<r.  moff  88*12  30'35  0-44  24*77  1*14  5*65  ign.  2*28  =  102*75 

6.  Greenland,  guen  2*31  86*50  31*68  0*25  26*80  0*18  7*80  Fe,0.  0*19  =  102*25 

7.  Ditr6  2*322  4  38*66  82*81  0*9tf  St8  54  1*04  608  H,0  2*S>6  =  100*44 

8.  Bolivia,  MtM  2*341  37  96  80*90  0*46  22*98  0*74  5*34HtiOl*10,Fe.O.0  85, 

[CO,  <r.  =  100*84 

9.  Litchfield,  Me.,  &;iM  87*33    31*87     —     24*56    0*10    6*83  H,0  107  =  101-76 

10.  Montreal  2*20         37*52    31-88    0  88    25 16    0*78    6  91  Fe.O,.  MgO  tr.   = 

11.  Ice  R ,  Rocky  Mts.        2*293       37-50    31*82     —     25*55    0*27    712  =  102  26        [10210 

12.  Artificita      ^  2*82         86*65    32*24      —     25*7a   0*67    6*32  =  101*58 

From  the  above  analyses  the  oxygen-equivalent  of  the  chlorine  is  to  be  deducted. 

A  green  sodalite  from  Vesuvius  gave  Lemberg  (Zs.  G.  Oes.,  28.  550, 1876>  8*98  Na,SO«  pos- 
sibly from  admixture  of  haUynite. 

Pyr.,  etc. — In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.B.  fuses 
with  intumescence,  at  3*5-4,  to  a  colorless  glass.  Decomposed  by  hydrochloric  acid,  with  sepa* 
ration  of  gelatinous  silica. 

Obs.— Occurs  most  commonly  in  svenite.  also  basalt  and  other  volcanic  rocks  often  associ- 
ated with  nephelite  (or  elseollte).  cancrinite.  and  eudialyle.  With  sanidine  it  forms  u  9odaUl& 
trachyte  at  Scarrupata  in  I^hia,  in  which  also  occur  augite,  titan ite,  and  magnetite  in  crystals. 
In  Sicily,  Val  di  Noto.  with  nephelite  and  nnalcite.  At  Vesuvius,  in  bombs  on  Monte  Somma 
<cf.  Mierisch,  Min.  Mitth.,  8,  163,  1886),  in  white,  translucent,  dodecahedml  crystals,  with 
haUynite.  sanidine,  pyroxene,  mica,  and  rarely  in  green  dodecahedrons,  with  cubic  planes,  in 
limestone  along  with  vesuvianite  and  nephelite;  massive  and  of  a  grav  color  at  the  Eaiseistuhl: 
also  near  Lake  Laach.  At  Ditr6,  Transylvania,  in  an  eheolite-syenite  with  cancrinite,  etc.  In 
the  foyayte  of  southen\f  ortugal.  At  Miask.  in  the  Ilmcn  Mts.,  blue  in  the  grai^te-like  rock 
called  mioicyts,  with  ehsolite  and  feldspar:  Sedlovaty,  in  the  White  Sea,  with  eudialyte;  in  the 
augite-sycnite  of  the  Langesund-fiord  region  in  Norway,  in  the  islands  L&ven,  LOvO,  Lille  Ar5, 
SigtesO,  etc.,  of  a  lavender-blue  color,  with  eloeolite.  aegirite,  wOhlerite,  and  rarely  eudialyte,  but 
for  the  most  part  altered  to  spreustein  (p.  602);  also  in  the  same  region  formed  as  a  later  product 
from  the  alteration  of  elseolite,  in  compact  form,  sometimes  resembling  chalcedony  (anal:  5). 
Further  in  West  Greenland  in  sodalite-fff  enite  on  both  sides  of  the  fiords  Tunugdiiarfik  and 
Kangerdluarsiik,  along  with  a  greenish  feldspar,  arfvedsonite,  and  eudialyte:  the  crystals  are 
often  dodecahedrons  and  inclose  microscopic  crystals  of  arfvedsonite,  thus  gaining  a  greenish 
color;    Found  among  the  ruins  of  Tiahuanaco,  Bolivia,  exact  locality  unknown. 

A  blue  variety  occurs  at  Litchfield  and  West  Gardiner,  Me. » massive,  with  distinct  cleavage, 
associated  with  eueolite.  zircon,  and  cancrinite,  and  the  alteration  product,  Lydronephelite ;  in 
a  vein  in  syenite,  at  Salem,  Mass.,  violet  to  azure  blue,  with  elseolite,  orthoclase,  biotfte,  and  zir- 
con. In  the  "theralite"  of  the  Crazy  Mts.,  Montana.  Occurs  also  in  the  elseolite-syenite  of 
Brome,  Brome  Co.,  of  Montreal  and  Beloeil,  province  of  Quebec;  in  fine  large  masses  on  Ice 
River,  a  tributarvof  Beaver-Foot,  in  the  Rocky  Mts.  near  Kicking  Horse  Pass.  British  Columbia. 

Named  in  allusion  to  its  containing  soda. 

Alt-^odalite  occurs  altered  to  kaolin,  like  the  feldspars,  and  also  fn  conditions  of  partial 
change.  Thomsonite  find  hydrouephelite  (a  soda-thomsonite)  are  alteration  products;  also  mn^ 
covite.  natrolite  (spreustein.  wh.  see),  and  diaspore,  see  Ber.,  Z^.  Er.,  16,  184, 1890. 

Sodalite  is  itself  in  part  derived  from  nephelite  (elsolite)  and  pseudomorphs  after  nephelite 
from  Mte.  Somma  have  been  described.  Also  occurs  in  Korwav  in  compact  massive  forms 
derived  from  eleeolite.  Further  MUege  .has  shown  that  nephelite  can  b«  transformed  into 
sodalite  by  the  slow  action  of  fused  sodium  chloride,  with  the  addition  of  vaporized  KaCl 
(Rosenb.,  Mikr.  Phys.,  284,  1886):  cf.  also  I^mberg's  experimenU,  Zs.  G.  Ges.,  1883,  1885»  1888. 

Artif.~Obtained  bv  Ch.  and  G.  Friedel  by  heating  to  500''  muscovite  with  soda  in  the  pro* 
portions  to  form  nephelite,  with  the  addition  of  sodium  chloride.  The  crystals,  mixed  also  with 
crystals  of  nephelite,  were  rhombie  dodecahedrons  with  cubic  faces.  In  part  twins  with  tw.  pl.o, 
often  elongated  in  the  direction  of  an  octahedral  axis.  The  composition  of  these  crystals  is^ven 
in  anal.  12.    By  heating  with  water  6  grams  of  SiO*.  6*15  Al.O,,  8*6  Ka,0,  and  1*95  KaOl, 
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radiated  gjo)>u1e8  were  obtained,  inferred  to  have  the  composition  of  sodalite.    Bull  Soc.  Mln.» 
13  183  1^90 

'  R^— 1  Mir.,  Mm..  898,  1852.    «  Klein,  Langesund  fiord,  Jb.  Min..  684, 1879.    *  Zs,  Kr..  6, 
581. 1881,  Vesuvius  crystals  gave  identical  results.    «  Bgr..  Zs.  Kr..  18,  215,  1890. 

363.  HAdYNTTE  or  HAX^TNiB.  Latialite  (f r.  the  Campagna,  ancient  Latium)  OitmontU,  in 
Mem.  read  Id  1803,  before  the  Accad.  de  Lincei  at  Rome,  but  unpublished.  UaQyoe  Bruuft' 
Jfeergard.  Gehleu  J..  4.  417.  1807.  J.  Mines,  21,  865,  1807  Berzeline,  L.  A.  Neeker,  BibL 
Univ.,  46,  52,  1831,  Hegne  Min.  Paris,  1835;  Bath,  Zs.  G.  Ges.,  18,  546»  1866  =  Marialite  B^lto 
vs  Gismondiua  ottaedrica  Med,  8pada,    Auina,  Lazialite  liai. 

Isometric.    Observed  f oi  ms' : 

a(100.  ^');    d  (110,0;    ^  (111*1);    0(210,^2;    n  (211,  2-2). 

Twins:  tw.  pi.  e;  contact-twins,  also  polysynthetic;  penetration-twins.    Some- 
times in  dodecahedrons,  octahedrons,  etc.;  but  commonly 
in  rounded  grains,  often  looking  like  crystals  with  fused  J^ 

surfaces. 

Cleavage:  dodecahedral,  rather  distinct.  Fracture  flat 
conchoidafto  uueven.  Brittle.  H.  =  5*5-6.  G.  ==  2'4-2'5. 
Luster  vitreous,  to  somewhat  gi'easy^  Color  bright  blue,  sky- 
blue,  greenish  bine;  asparagus-green,  red,  yellow.  Streak 
Slight^  bluish  to  colorless.  Subtransparent  to  translucent; 
often  enclosing  symmetrically  arranged  inclusions.  Be* 
tractive  index,  Niedermendig',  n-,  =  1*4961. 

Comp.— Na,Ca(NaSO,.  Al)Al,Si  0„.  This  is  analogous 
to  the  garnet  formula  (Brogger)  where  the  place*  of  the  R^ 
is  takeu  by  Na„Ca  and  the  group  Na-0-S(5,-0-Al.     The  Albano,  Rath, 

percentage  composition   is:   Silica  32-0,  sulphur  trioxide 

14'2,  alumina  27-2,  lime  10*0,  soda  166  =  100.    The  ratio  of  Na, :  Ca.also  varies 
from  3:2;  poUissium  may  be  present  in  small  amount. 

The  formula  may  also  be  written  2(Na„Ca)Al,(SiO,),  +  (Na„Ca)SO,. 

AnaL-l,  Rg..  Fogg.,  109.  577,  1860.  2,  Rath,  Zs.  O.  Ges..  18,  547,  1866.  8.  4.  Ricciardi 
[Gazz.  Ch.,  17.  216,  1857].  Zs.  Kr.,  14,  610.  5,  Rath,  Zs.  G.  Ges.,  16,  84,  1864.  6,  BOckstrOm, 
Z*  Kr.  IB.  280.1890.  7,  Whitney.  Fogg.,  70.  440.  1847.  8,  Saner.  Inaug.  Diss.,  Halle,  20. 
1876.    9,  10,  Doelter,  Min.  Hitth..  4,  461, 1881.    Also  5th  £d.,  p.  382. 

G.  8iO,    Al,0,    CaO    Na^O   KaO     80,     CI     H.O 

1  :ftlte.  Souima. 5;i/tf  2-464  |  8406  27*64  1060  11*79  4-96  11*25  tr.       ^  =100  80 
2.  Albano.  u>?iite 

beneline            2-486  02*70  28*17  10*85  11*71  464  1215  0*66  048  =  101-86 

8.  Vultur.  uhiUah     2*448  8458  27*59  11*55  18*57     tr,  809  —  5*88  =:  100*76 

4.        **       blue          2*456  83-78  27*42  1008  13-26  8  28  12*81  —       —  =  100*08 

b.lMch,blue          f^-m  188*11  27*85  11*70  15*89  112  12*5.4  0*88  0*20  Fe,0,  105, 


pigO  0  22  =  108*01 


6.  82-80    27-38     8-21    18*08    0*85    12*62    0*31      —  MgO    0*11, 

[8  0*44  =  09-75 

7.  Niedermendiff  f  84*36    28*29     7*87    18*92     —     1207     tr.      —   Fe,Oi   016 

[=  101  07 

8.  Isleta,  Canaries  88*25    2821      7*54         17*21         18*25    017     —  =  99 GU 

9.  CapoYerde  81*99    2893     9*88    15*58     —     12*04     tr.     1*59  Fe,0,   0*45 

1=  100*41 
10.  X)oTao,  Cape  Verde  84*95    29*41      4*40    19*01.   0*88     8*11    086    1-83.  Fe,0,   1*88 

L=  100*28 

Berteline  of  Keeker  is  the  white  Tariety  from  near  Albano  according  to  Rath  (aual.  2,  and 

fig.  1). 

Pyr.,  etc.~In  the  closed  tube  retains  its  color.    B.B.  in  the  forceps  fuses  at  4  5  to  a  while 

glass.     Fused  with  soda  on  charcoal  affords  a  sulphide,  which  blackens  silver..    Decomposed  -by 
ydrochloric  acid  with  separation  of  gelatinous  silica. 

Obs.— Common  in  certain  igneous  rocks,  thus  iu  haU^rnophyre,  in  phonolyte,  tephryle;  very 
commonly  associated  with  nephelite  aud  leucite.  Occurs  in  the  Vesuvian  laVas,  on  Mte.  Bom  ma; 
atHelfi.  on  Mt.  Vultur,  Naples,  of  black,  green,  blue,  Ved,  and  brown  colors,  and  also  wliite, 
aod  sometimes  red  inside  and  blue  outside;  in  the  lavas  of  the  Campagna.  Rome,  and  also  in  tbe 
peperino  of  Marino  and  Lariccia  near  Albano.  sky-blue,  bluish  men.  and  sometimes  opaline, 
also  white  {beneHne);  at  Niedennendig,  Mayen,  OlbrHdc,  in  the  Eifel;  thephonolytes  of  Hohcnt 
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wlel ;  at  Mt.  Dore  in  Pay-de-Ddme ;  at  St.  Mlchaers,  Azores;  the  Canary  lalanclB;  the  Gm 
Verde  islands.  In  the  theralyte  of  the  Crazy  Mts..  Montana.  Also  in  the  lapis-Uzuliof  Si- 
beria (p.  488). 

Named  in  honor  of  the  Abb6  Haay  (1748-1822). 

Rel— *  Cf.  Mir.,  Min.,  890,  1859;  Dx.,  Min.,  634,  1862;  Rath.  1.  c.;  Hbg.,  Min.  Not.,  8, 

48,  1868;  Syr.,  Zs.  Kr.,  I.  286,  1877;  in  Dana,  Min.,  6th  Ed.,  882,  1868,  the  planes  811,  881  m 

iadded,  source  unknown  to  author.    '  Tschthatscheff,  quoted  by  Rosenb.,  Mikr.  Phys.,  SH86, 188& 

364.  NOSBUTB,  or  Kosbah.  In  ripis  ijj,  Laach)  lapillos  elegantiores  et  sapphiros  reperire 
est,  Freh&rus,  Orig.  Palatinarium,  2,  86,  1612.  Spinellan  iVoM.  NOggerath's  Min.  8tud.  Geb. 
Niederrhein,  109,  J.  Phys.,  69,  160,  1809.  Spinellan,  Nosian.  Kkipr.,  Beitr.,  6,  871,  1816. 
Hatlyne  pt.    Nosean,  Nosin,  aofne  authora,    Nosite.    Noseanite.    Natron-haHyne  VoffeUang. 

Isometric  In  dodecahedrona  Often  granular  massive.  In  twins  lilce  soda* 
lite\ 

H.  =  5*5.  Gk  =  2*25-2*4.  Color  grayish,  bluish,  brownish;  sometimes  black. 
Translucent;  sometimes  nearly  opaque  from  the  presence  of  inclusions. 

Comp.— Na,(IfaSO,.Al)Al,Si,0^,  like  ha^ynite  (p.  431),  but  with  little  ot  no 
calcium.  The  percentage  ^composition  is:  SmcaSl*?,  sulphur  triozidd  14  *!«  ala« 
mina  26*9,,  soda  27*3  =^  100. 

The  formula  may  be  written  2Na,Al,Si,0,  +  Na,SO,. 

AnaL— 1-4,  Rath,  Zs.  G.  Ges.,  16,  81, 1864^  also  lb.,  14,  670,  1862.  6,  Bauer.  Inao^  Dhu 
Halle,  18, 1876.    6,  Doelter.  MhL  Mitth.,  4,  461. 1881.    Also  6th  Ed.,  pu  888. 

G.  SiO,  A1»0,  CaO    Na,0  E,0  QO,  CI  H.0  Fe«0« 

1.  Laach,  dk.  hn.   2*281  86*72  ;29*08    I'^M)    28*88  084     7*62  0*71  0*88    0*76  =  100*48 

8.      "       bh.  uy.    2*299  86*69  28*46    0'68    28*90     —       7*80  1*05  2*16    0*47  =  100*64 

8.      "      fjnfi,       2*886  86*46  29*61    2*87  [20*59]    —       7*84  0  70  2*02    0*91  =  100 

4.  "      efMT      2*899  86*87  26*60    4*05  [20*751  fr.  1000  1*08  0*87    0*28  =  100 

5.  Canarjr  Is.  86*50    28*56    0*99    22*95     —       7*64    0  76    1*87    0*96  =  100*25 

6.  Gape  Verde  Is.  85*99   28-41    0*21   20*91.   —     10*58   0*57    1*68   0*81  =   99*61 

Pyr.,  oto.— B.B.  like  hafiynite.    Gelatinizes  in  acids,  yielding  no  hydrogen  sulphide. 

ObB.-~From  near  Andernach  on  the  Rhine;  at  the  ikacher  See,  in  loose  blocks  consiatlng 
iar£[ely  of  sanidine  or  glassy  feldspar,  with  mica,  inagnetite,  and  occasionally  zircon,  occupving 
cavities  in  the  feldspar,  in  small  grains  or  crystals;  uso  found  at  Hieden  and  Volkersfela  in  a 
ieucite  rock.  In  the  phonolytesof  the  Hegau  at  Hohentwiel;  also  of  the  Kaiserstuhl;  the  Canary 
and  the  Cape  Yerde  islands,  and  at  other  localities 

Named  after  E.  W.  Nose  of  Brunswick  (1758-1885). 

Re£--i  Hubbard,  Min.  Mitth. .  8  862.  1887 

iTTNBBrTB  QiiuiUn,  8chw.  J.,  36,  74.  1822.  Skolopsite  KU,,  Gel.  Anzeig.,  28.  688, 1849. 
A.lterat{on  products  of  haaynite  and  noselite  as  shown  by  Rammelsberg,  Ber.  Ak.  Berlin,  173, 
1864.  Min.  Ch.,  458,  1875;  also  confirmed  by  Van  Werweke,  Jb  Min.,  2,  264,  1880.  Cf.  alsQ 
Fischer,  Mikr  Min..  86, 1869,  Lemberg,  Zs.  G.  Ges..  28.  610,  1876.  For  analyses^  see  5th  £d., 
p.  888. 

Ittnerite  contains  10  to  12  p.  c.  of  water,  and  scolopsite  varies  in  the  water  from  none  to  10 

f.  c.    Ittnerite  occurs  in  translucent  dodecahedrons  or  granular  massive,  with  H  =  5*5;  G.  = 
'87-2*40;  color  dark  bluish  or  ash-gray  to  smoky  gray,  luster  resinous.    It  comes  from  the 
Kaiserstuhl  near  Freiburg,  Baden,  at  Sssbach  and  Endingen. 

Scolopsite  occurs  granular  massive;  H.  =  5;  G.  =  2*68,  color  gravlsb  white  to  pale  reddisli 
gray,  and  is  also  from  the  Kaiserstuhl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber. 
Ges.  Freiburg,  1862).  Scolopsite  was  named  from  GKoKiifl^^  a  ipUnier,  from  its  spliateiy 
fracture. 

366.  IiAZUUlTJbl.    Lasurit  Brdgger,  2a.  Kr.,  18,  881, 1690. 

Lapis-Lazuli.  2an<p€tf}os  Theophr  Sapphiros  Piin,,  37,  89.  Sapphiius  AffHe,^  Foas.» 
288,  1546.  Cyaneus,  Lapis  Liekzuli  (Lapis  Azui  Arab.,  unde  nomen  Asun,  aut  Lazu)i)»  B.  d» 
Boot,  Lap..  278',  1686.  Lapis-Lazuli,  Lazur-Sten,  Jaspis  colore  coeruleo  cuprifer,  WaU.^  Mtn.» 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur.  Fr  Trl.  Wall..  1, 186,  1758.  Zeolites  Bloa  ^s  Blue 
Zeolite),  Lapis  Lazuli,  Or&nH.,  100,  1758.  Zeollthus  cseruleus  9.  Bom.,  Lithoph..  1,  46^  177ft. 
Lasurstein  &erm»    Native  Ultramarine.    Outremer  Fr. 

Isometrio.  In  cubes  and  more  commonly  dodecahedrons.  Also  DiassiTe* 
compact. 

Gleayage:  dodeoahedral,  imperfect.  Fracture  uneven.  H.  =  5-5*5.  6.  = 
2*38-2-45.  Luster  vitreous.  Color  rich  Berlin-blue  or  azure-blue,  Tiolet-blua 
jpeenish  blue*    Translucent. 
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Comp* — Essentially  Na^(NaS,.Al^Al,Si,0„  as  shown  by  Brogger,  but  contain- 
ing also  in  molecular  combination  (Na^Ca),(NaSO«.AUAi,Si,0.,  or  haiiynite  (in 
Tarying  amount),  and  Na4(AlCl)Al,Si,0„  or  sodalite.  The  percentage  composition 
of  this  ultramarine  compound  (Bgr.)  is  as  follows:  Silica  31'7|  alumm^  26'9^  soda 
27-3,  sulphur  16-9  =  102-9,  or  deduct  (0  =  S)  2-9  =  100. 

AnaL— BrOgger  and  BftckstrOm,  Zs.  Kr.,  16,  236, 1890. 

SiO,      AUO,      CaO      Ka,0      E,0       80,         8  CI 

CenUalAsia  d2't&       27*61       6*47       19*45       0*28       10*46       2  71       0*47  =  99  57 


810, 

AI,0, 

Pe,0, 

1.  Orient 

45*88 

12-88 

2*12 

2.      " 

48*26 

20-22 

4*20 

8.  Bucharel 

45*50 

81-76 

tr. 

4.  DitT^ 

40-54 

48-00 

0*86 

5.  Andes 

45-70 

25*84 

1-80 

This  is  interpreted  as  equWalent  to  haUvnite,  uitramariDe,  and  sodalite  in/  the  ratio  of 
77 :  16 :  7.    It  may  also  be  explained  by  assumiog  thepresence  of  Na4(Na8t.  ADAUSisOia. 

Earlier  analyses  are  thi  foUowlDg:  1,  EOhler,  M.,  Miu.  Ch..  710,  1860.  2.  Schultz,  ib. 
8.  Varrentrapp,  Pogg.,  49.  5)9,  1840.    4,  Hauer,  Vh.  G.  Reichs.,  86,  1860.    5,  Scbultz,  1.  c. 

CaO     NasO     H.O     80. 

28  56  11-45  0*35  8  22  010-42,87  =  98  78 

14-78  8-76       —  5-67  8  816  =  100 

8*52  9*09  0*12  589  Fe 0*86.  CI  0*42,  S 0*95 

114  [12-54]  1-92  —  =  100               f=  9811 

7*48  10-55       —  4*82  8  3  96,  KtiO  1*85  =  100 

From  1,  6*7  CaCOi,  from  2,  82*69  p.  c.  CaCO..MffCOa,  and  from  5,  28*77  CaCOi 

have  been  deductea. 

The  heterogeneous  character  of  what  had  long  passed  as  a  simple  mineral  under  the  name 
Lapia-lazuli  was  shown  bv  Fischer  (1869),  Zirkel  (1878),  and  more  fully  bv  Vogelsang 
(1878).  The  latter  showed  the  presence  of  an  isometric,  ultramarine  mineral,  which  is  gener- 
ally blue,  or  yiolet,  sometimes  also  colorless,  and  in  the  last  case  assumes  a  blue  color  on  heat- 
ing. This  Is  intermixed  with  granular  calclte  and  scapolite  (panilogite).  Fischer,  Mikr.  8tud.. 
86,  1869;  Zirkel.  Mikr.  Besch.  Min.,  165,1878;  Vogelsang,  Med.  Akad.,  Amsterdam.  161,  1878. 

It  has  remained  for  BrOji^ger  and  BackstrOm  to  separate  the  essential  part  of  this  mineral 
mixture  (lazurite)  and  determme  its  composition,  as  given  above.  The  ordinary  natural  lapis 
lazuli  (Lasurstein)  is  shown  to  contain  lazurite  or  faaUynite  (sometimes  changjed  to  a  zeolite),  a 
diopside  free  from  iron,  amphibole  (koksharovite).  mica  (muscovile),  calcite,  pvrite;  also  in 
some  varieties  in  relatively  snuill  amount  scapolite,  plagioclase,  orihoclase  (microperthite?), 
apatite,  titanite,  zircon,  ana  an  undetermined  mineral  optically  -f-  and  probably  uniaxial. 

Pyr^  etc— Heated  in  the  closed  tube  gives  ofF  some  moisture;  the  variety  from  Chili  glows 
with  a  beetle-green  light,  but  the  color  of  the  mineral  remains  blu^  on  cooling.  Fuses  easily  M 
with  intumescence  to  a  white  glass.  Decomposed  by  hydrochloric  acid,  with  separation  ox 
gelatinouasilica  and  evolution  of  hydrogen  sulphide. 

Obk — Occurs  in  Badaikshan  in  the  valley  of  the  Eokcha,  a  branch  of  the  Oxus,  a  few 
milea  above  Firgamu;  the  quarries  are  in  limestone,  and  the  mineral  occurs  in  three  varieties, 
indigo-blue  (nili),  light  blue  (asmani),  and  green  (sabzi).  Cf.  Ball.,  Geo!.  India,  iii,  528.  1881. 
Also  at  the  south  end  of  L.  Baikal  at  various  points  on  the  rivers  Talaya,  Malaya-Bystraya.  and 
Sliudiauka  (see  Bull.  8oc.  Mosc.,  30(2),  518,  1857),  where  it  occurs  in  a  dolomitic  limestone 
in  connection  with  eranite.  Also  reported  from  other  points  in  Eastern  Asia,  but  uncertain. 
Further,  in  Chili  in  the  Andes  of  Ovalle.  near  the  sources  of  the  Cazad^ro  and  Vias,  tributi^ries 
of  the  Rio  Grande,  in  a  granitic  rock.  In  ejected  masses  at  Monte  Somma,  i-are  <Pogg..  138, 
491,  1869),  and  In  limestone  inclusions  in  the  peperino  of  Latium  (Svr.,  Zs.  Er.,  1,  2po,  1877). 
Probably  always  (Bgr.)  a  result  of  contact  metamorphism  in  limestone. 

The  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  orna- 
mental furniture;  also  employed  in  the  manufacture  of  mosaicn;  and  when  powdered  constitutes 
the  rich  and  durable  paint  called  uUramairine,  This  has  been  replaced^  however,  by  aitifidal 
nltramarine,  now  an  important  commercial  product. 

Artifi — The  following  are  tvpical  analyses  of  artificial  ultramarine,  quoted  in  the  form  given 
by  BrOgger  and  BftckstrOin.    The  original  references  are: 

1,  lleumann  (Hoffmann),  lieb.  Ann.,  203,  174,  1880.  2,  Id.,  ib.,  194,  }s<Mg.,187& 
8.  Szilasi,  ib^  261. 100. 1889. 


8iO. 

AUO. 

KatO 
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1.  blue 

89*8 

80-7 

28-1 

8-4 

9.    •• 

40-7 

240 

286 

18-6 

8.  ffT0$n 

f  87-80 

8107 

25-84 

7-24 

In  explaining  the  composition  of  the  various  forms  of  'artificial  ultramarine,  the  following 
isspounds  are  assumed:  Xa.Al«8itO,s.  NaaAUSifOn,  Na4(NaS.Al)Al«8iaOit,  Na«(Ka8s.An 
Al«6itO,t,  Na4(NaSa.  Al)A]s8iaOia.  The  compound  causing  the  blue  color  in  both  the  natural 
lazurite  and  the  artificial  ultramarine  is  probably  one  belonging  to  the  sodalite  group,  viz.. 
B««rKa^.A1)Al«(8iO«).. 
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866. 
867. 
868. 
869. 


Helvite 
Danalite 
Eolytite 
Zunyite 


8.  Helvite  Group.    IsometriCj  tetrahediaU 

(MD,Pe).(Mn,S)Be,(SiOJ, 
(Fe,Zn,Mn).(  (Zn,FenS)Be,(SiOJ, 
Bi,(SiOJ. 
(AI(OH,P,Cl),).Ai;(SiOJ. 


On  the  relation  of  the  above  speciesito.the  Ga&net  Qbottp,  see  p.  487. 


^66.  HELVITB.  £in  Fossil  w.  Aehnlichk.  m  d.  Oranat  hat,  aber  nicht  Oranat  am  seyii 
flcheiDt,  Mohs,  Null  Eab.,  1,  92.  1804.  Helvin  Wern,,  1816,  Brdth.  in  Hoffm.  Min.,  4,  b.  119, 
1817.  Wern.,  LetzlesMin  Syst.,  2.  29,  1817;  Tetrabedml  Garnet  Mohi,  Char.  Syat.  Mln.,  71, 
1820,  Edinb.    TetraOdrischer  Granat  id.,  Grundr..  412,  1824. 

Isometric;  tetrahedral.     Observed  forms*: 

'a(10b,  i-O..tf(110,  t);  <>(111,  1);  o  (ill.  -  1);  r  (382.  |);  n  (211,  2-2);  I  (821,  S-f). 

Commonly  in  tetmhednd  crystals,  rarely  dodecabedral  in  habit;  also  in  spheri- 
<!al  masses. 

Cleavage:  octahedral  in  traces.  Fracture  uneven  to  conchoidal.  Brittle. 
H.  =  6-6'5.  6.  =  3  16-3 '36;  3*216,  Breith.  Luster  vitreous,  inclining  to  resin- 
ous. Color  honey-yellow,  inclining  to  yellowish  brown,  tod  siskin-green,  reddish 
brown.  Streak  uncolored.  Subtransparent.  Refractive  index  n  =  1  '739  L^vy-Lcz.* 
Pyroelectric*. 


I. 


3. 


Figs.  1-4.    Langesund  fiord,  Norway,  BrOgger. 

Comp.— (Be,Mn,Fe),Si,0„S.  This  may  be  written  (Mn,Fe),(Mn,S)Be,Si,0„ 
as  suggested  by  Brogger*,  analogous  to  tlie  Garnet  Group,  the  bivalent  group 
-Mn-S-Mn  (also  assumed  by  Groth)  takmg  the  place  of  a  bivalent  element,  B, 
and  3Be  coiTesponding  to  2A1,  cf.  p.  437.  Assuming.  Mn  present  alonOj  the 
percentage  composition  is:  Silica  32*5,  glucina  13*6,  manganese  protoxide  51*0, 
sulphur  5-8  —  102-9,  deduct  (0  =  S)  2*9  =  100. 

Composition  also  written  3(Be,Mn,Fe),SiO,.(Mn,Fe)S. 

Anal.— 1,  Gmelin,  Pogg..  3,  58. 1825,  corrected  by  Rg.,  Mln.  Ch.,  701,  1880.  2.  Rg..  Ibid.. 
Pogg..  93,  468,  1854.  8,  BackstrOm,  Zs.  Er..  16,  176, 1890.  4,  5,  Teich,  Min.  Ruaal.,  7,  822, 
828.  1866.    6.  K.  Haines,  Pxoc.  Aa  Philad.,  101. 1882.    7,  B.  £.  81oan,  ChyNews.  46, 196,1882. 

.G. 


1  Schwaraenbeig     8166 

2  Norway  8*166 
3.  8igte86 


4    Ilmen  Mt& 
5.  Lupikko 


SiOt     BeO    MnO     FeO    Mn       8      ign. 

88-26  1208  80*57  8*00  8  67  6*06  1-15  s  98-78 
8818  11*46  86  50  400  9*77  6*71  —  =100-67 
82*86    1119    89-68    1802    (— )    6*71     <^  C^O  0*40.  AID  1-00 

1^106-85 

{82*49    18*52    86*41    1512    (— )    5*77     —  Al.0, 0*77  =  108-08 
80  84    10*46    87*88    10*87    (— )    6  96    0*22 Mg 0*68. CaO 407  = 
rw*9T 

25*48    12*68    89*07     2'26»  8*66    4*96     —  Al,0,2  95,CaO0-71. 

[E.0  0-48»  Na,0  1*01  =  9616 
81*42    10*97    40*56     2*99   8*69    4*90     —  Al.Q.  0*86  =  99*79 

•  Fe,Oi. 

SVom  aualB*8,  4,  5,  the  oxygen-equivalent  of  the  sulphur  la  to  be  deducted. 


^888 
8*28-3-87 


6.  Amelia  C^..  Va. 

7.  ••        ••      ••    8-26 
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_  r^  etc.— Fuses  at  3  in  H.F.  with  intumescence  lo  a  yellowish  hrown  opaqne  bead,  becom- 
\nt  darker  in  II.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  hydro- 
chloric acid,  with  evolution  of  hydrogen  sulphide  and  separation  of  gelatinous  silica. 

ObB.~Occurs  in  gneiss  at  Schwarzenbe^  in  Saxony ^ associated  wid^  garnet,  quartz,  fluorite 
and  calcite;  at  Breitenbrunn,  Saxony;  at  Eapnik,  Hungary,  on  quartz  and  liiodocbrosite;  at 
Hortekulle  near  Modnm,  Norway,  also  in  the  jpegmatyte  veins  of  the  augite-syenite  of  the 
Langesund  fiord,  on  the  islands  SigesO,  StokO,  Ovre-Aib.  aaaoclated  with  segirite,  eleeolite,  etc. 
(Bgr.,  I.  c).  In  the  Ilmen  Mts.  near  Miask  in  pegmatyte,  large '  spherical  masses  with  topaz, 
phenacite,  monazite,  pyrochlore,  etc. ;  also  j|t  Lupikko,  Finland,  with  magnetite,  fluorite,  the 
crystals  sometimes  1\  inches  through. 

In  the  U.  S.,  in  cracks  in  spessartite  at  the  mica  mines  near  Amelia  Court  House.  Amelia 
Co.,  Va.,  associated  with  monazite,  microlite,  allanite,  etc. 

Named  by  Werner,  in  allusion  to  its  yellow  color,  from  ^Xtoi,  Hu  9un, 

Ref.— 1  Eremeyev,  Finland,  Min.  Russl.,  6,  820, 1866:  Zs.  ^r.,  16.  552,  1889;  Bgr.,  Zs.  Kr., 
16,  178.  1890.  <  Min.  Roches,  222,  1888.  '  J.  &  P.  Curie,  C.  R:,  91,  888.  1880,  also  Hankel, 
Abb.  Sftchs.  Ges.,  1882.  « BrOgger  and  B&ckstrOm,  Zs.  Kr.,  18.  211,  1890;  the  relation  to  the 
garnets  was  earlier  suggested,  cf.  Am.  J.  Sc  ,  14,  272,  1852,  also.  5th  Ed..  1868. 

AcHTARAGDmc  Ruman,  prior  to  1847,  Olocker's  Syn.,  805, 1847.  Achtarandit  BreWi.,  B. 
H.  Ztg.,  12,  870,  1858.    Achtaryndit  Auerbaeh,  Yh.  Min.  Ges.,  3, 118,  1868. 

Isometric;  tetrAhedml,  but  probably  pseudomoiphous.  Form  a  hemi-trisoctahedron,  n 
(311),  occasionally  penetration-twins  with  parallel  axes,  like  f.  2,  p.  486.  Crystals  sometimes 
2  mm.  or  more  in  diameter,  often  having  a  shining  crust  but  within  earthy,  adhering  to  the 
tongue,  and  giving  a  clay-like  odor.  Soft,  soiling  the  Angers.  G.  =  2*82  Hermann.  Luster 
dull.    Color  ash-gray,  within  wliite.    Opaque. 

Anal.— 1.  Hermann,  Bull.  8oc.  Mosc,  40  (2).  481,  1867.  2,  8,  W.  ▼.  Beck,  Kk.,  Min. 
RussL,  6.  827, 1866. 

SiO*  Al«Of  FetOi  FcO    CaO    MgO     H,0    COt 

1.  G.  s  2 82       28  27    18  06    1407    0 42    14'4t    2007     8  64    100  =  9994 

2.  89-25    11  11    17  09      ^     1254      8*60    10*09      —    =  98*68 
8.                                 4010    12*86         undet.      1127  undei,  12*27 

Occurs  on  the  Acbtaragda  (or  Aclitarynda).  a  tributary  of  the  Yilui  River  in  Siberia,  with 
Tesuvianite  and 'grossular  garnet  These  crystals  are  obviously  pseudomorphs'and  perhaps  after 
helvite,  as  suggested  by  Breithaupt.  Cf.  also  Rose,  ]fteis.  Ural..  1,  48,  1887.  who  referred  them 
to  grossuhirite;  Kk.,  Min.  Russl.,  6,  8*i4,  1866.  Prcndel  regards  them  as  more  probably 
peeudomorphous  after  boracite,  since  a  reaction  for  boron  was  obtained  from  the  crystals  and  the 
steatite-like  substance  resembles  a  common  altemtion  product  of  boracite  (Zs.  Kr.,  17,  94,  1889). 
It  is  to  be  remembered,  however,  that  the  occuri-ence  of  boracite  is  extremely  Jhnited. 

367.  DANAUTE.    J.  P.  Cooks,  Am.  J.  Sc.,  42.  78, 1866. 

Isometric.  In  octahedrons;  also  with  dodecahedral  facesi  striated  longitudi- 
nally. 

Cleavage  not  observed.  Fracture  subconchoidal  to  uneven.  Brittle.  H.=5*5 
-^.  O.  =  3-427.  Luster  vitreo-resinous.  Color  flesh-red  to  gray.  Streak  similar, 
but  lighter.     Translucent. 

Comp. — (6e^Fe,Zn,Mn),Si,0|,8^  which  mfty  be  written  as  suggested  by  Brogger. 
(Pe,Zn,Mn),((Zn,Fe),S)Be,Si,0,^  cf.  helvite,  p.  434, 
AnaL — J.  P.  Cooke,  1.  c. 

SiO.    FeO    MnO   ZnO     BeO      8 

1.  Boekport       }  81*78    27*40    6*28    17  51    18*83    6*48  =  102*28;  leflS  (O  =  8)  2*74  =  99*49 

2.  Gloucester        29*88    28*18    6*71    18*16    14'.72''  4*82  CaO  O'SS.  MgO  ir.  =  102-24.  less 

[(O  =  S)  2*41  =  99  88 
•  With  Al.O,. 

Pyr.,  •ta— B.B.  fuses  readily  on  the  edges  to  a  black  enamel.  With  soda  on  charcoal  gives 
a  slight  coating  of  zinc  oxide.  Perfectly  decomposed  by  hydrochloric  acid,  with  evolution  of 
hydrogen  sulphide  and  separation  of  gelatinous  silica. 

Cm.— Occurs  In  the  Kockport  granite,  Cape  Ann,  Mass.,  small  grains  being  disseminated 
through  this  rock  ;  also  near  Oloucester,  Mass.;  in  both  localititfs  sssociated  with  a  lithia  mica» 
in  the  latter  with  green  feldspar  and  fluorite.  Alsa  with  msgnetite  and  quartz  at  the  iron  mine, 
at  Bartlett,  N.  H.  (Wadswortb).    In  El  Piiso  Co.,  Colorado,  p.  1032. 

Named  after  J.  D.  Dana. 


810, 

Bi,0, 

Pe,0,     P.O. 

16-52 

82-28 

115          =    99*90 

15-98 

80-61 

0-28       0-52    =    97*84 
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368.  BULTTZTE.  Wismuthblende,  Eulytin,  BreUh.,  Pogg.,  9. 275, 1827;  Handb  ,  2, 808» 
1841.  Wi8mutiscbGsBleDde-£rzBrMtA..Uib.,d6, 1880,  Cluu-.,  289, 1882.  Eieselwistnutb ireri(«»« 
pQgg.»  27,  81»  1888.    Silicate  of  Bismutb. 

Isometric;  teti-ahedral.    Observed  forms' : 

a(100,  i-0,    d(110, -0.    <>ail.  1),    n  (211,  2-2),    n,  (211,  -  2-2),    A  (511,  5^. 

Twins:  with  parallel  axes  like  tetrahedrite,  f.  2.    Crystals  usual Ij  minute; 

common  form  the  hemi-tetragonal 
*•  2.  trisoctahedron  n  (211);  often  with 

rounded  edges  ana  in  groups;  also 
in  rohericaf  forms. 

Cleavage:  dodecahedral,  very 
imperfect(r).  Fracture  uneven. 
Bather  brittle.  H.  =  4*6.  G.  = 
6*106  Bath.  Luster  rennons  or 
adamantine.  Color  dark  hair- 
brown,  yellowish  gray,  grayish 
white,  straw-yellow,  colorless. 
Figs.  1,  2,  Scbneeberg,  Batb.  Streak  yellowish  gray  or  uncolored. 

Subtransparent  to  opaque.    Shows 
anomalous  double  refraction,  and  then  optically  negative,  uniaxial,  axis  JL  o,  Btd." 
Comp.— Bi,Si,0„  or  2Bi,0,.38iO,  =  Silica  16-3,  bismuth  83-7  =  100. 
AnaL— 1,  2,  Batb,  Pogg.,  136,  416. 1869. 

1.  Scbneeberg 
2. 

Pyr.,  oto.— In  a  matrass  decrepitates  and  affords  a  trace  of  water.  B.B.  fuses  to  a  dark 
Jrellow  mass,  and  gives  out  inodorous  fumes.  Fuses  and  froths  on  charcoal,  staining  it  yellowish 
Ibrown,  sometimes  with  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  at  tirst  greenish 
yellow  and  then  reddish  yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus 
ft  fuses  to  ayellow  globule,  with  a  silica  skeleton,  which  becomes  colorless  on  cooling. 

6bs.~fx}und  with  native  bismuth  near  Scbneeberg,  Saxony,  in  quartz;  also  at  Johann- 
georgenstadt  in  crystals  on  quartz. 

Named  from  €vXvr<ii,  easily  diisolwd,  or  fusible. 

Ben— 1  Bath,  1.  c.    *  Bull.  Soc.  Min.,  4,  61,  1881;  Klein,  Jb.  Min.,  2, 196  ref.,  1882. 

369.  ZUNYXTB.    IF.  F,  ffiUebrand,  Proc.  Col.  Soc,  1, 124, 1884. 

Isometric;  tetrahedml.  In  minute  tetrahedrons  (o)  with  also  planes  of  the 
Sflgative  tetrahedron  {o.^y,  the  cube  (a),  and  perhaps  those  of  the  dodecahedron  (d). 

Cleavage:  o  and  o^.  Luster  vitreous.  H.  =  7.  O.  =  2*875.  Clear,  trans- 
parent, but  sometimes  opaque  from  inclusions.  ^  Optically  isotropic. 

Comp. — A  highly  bajiic  orthosilicate  of  aluminium;  formula  (Oroth,  Bgr.) 
(Al(OH,F,Cl),),Al,Si,0,„  and  hence  analogous  to  the  garnet  gi'oop,  where  the 
bivalent  element,  B„  of  the  latter  is  •replaced  by  the  univalent  radicals  Al(OH)g» 
A1F„  AlCl,.    Hillebrand  deduced  the  empirical  formula  H„Al„Si,(0,F,Cl),,. 

AnaL^Hillebraud,  1.  c,  mean  of  several  partial  analyses. 

6iO,  AUG,  Na,0  E,0  LitO   H,0      F       Gl 

24*88    57-88    0 24    010     tr.     1089    5  61    2*91  Fe,0,  0'20,  PfO» 0*60  ss  102-76* 

•  Deduct  802  (O  =  F,a)  =  99  74. 

Pyr.— B.B.  infusible,  but  becomes  opaque  and  porcelain-like.  Heated  in  a  closed  toba 
jrlelds  acid  water.    Not  attacked  by  acids. 

Oba.— Occurs  at  the  Zufii  mine.  Anvil  Mountain,  near  Silverton,  San  Juan  Co.,  ColoradjiK 
It  is  intimately  mixed  with  the  sulphide  of  arsenic  and  lead,  guitermanite  (p.  181)  and  pyrlte; 
|i1m>  embedded  in  a  white  earthy  material  ooDsfsting  in  part  of  lead  sulphate,  and  u^tm  fhaa 
Ihe  alteration  of  the  aasodated  orsa. 
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4.  Garnet  Group.    Isometric,  holohedral, 
E,K,(SiOJ,  or  3E0.E,O,.3SiO., 

370.    Oamet 

A.  Gbossulabitb  Oa,AI,(SiQJ, 

B.  Pyropb  Mg.Al,(SiOJ, 
0.  Almanditb  Fe,Al,(i3io3» 
D.  SPE88ABZITB  Mn,Al,(SiOJ^ 
£  A»DR4DICT  Ca,Fe,(^i04), 

Also  (Ca,Mg),Fe.(SiO,),  and  Oa,re,((Si,Ti)0.), 
F,  TTvAROvmi  Ca,Cfr,(SiOJ, 

871.    Bohorlomite  Ca,(Fe,Ti),((Si,Ti)0,), 

Cloaely  related  to  tbe  Qabnbt  Gbouf  proper  are  thespeclesof  the  BpdaltteandHelrite 
Groups  (p.  429,  p.  484).  All  are  characterizea  by  isometric  crystallization,  aQd  all  are  ortho- 
ailicates,  and  as  developed  by  BrOgger  with  similar  chemical  structure.    Thus  the  formula  oC 

the  Garnet  Group  is  RiR9(Si04)a ;  to  this  Sodalite  conforms  if  written  Ka4(AlCl)AU(SiO«)a» 
where  Nai  and  the  bivalent  radical  AlOl  are  equivalent  to  R>  and  similarly  for  Noselite  .(HaUy* 
oite)  if  the  presence  of  the  bivalent  group  Na804-Al  is  assumed. 

In  tbe  Uelvite  Group,  which  is  characterized  by  the  tetrahedral  character  of  the  species 
<perhaps  true  also  of  the  Sodalites),  the  chemical  rclutiou  is  less  close,  but  probably  exuts  as 
exhibited  by  writing  the  formula  of  Helvite  (Mn,Fe)(MntS)Bei(Si04)a  where  the  bivalent  group 
-S-Mn--S-  enters,  and  SBe  may  be  regarded  as  taking  the  place  of  2A1.  For  a  further  discussion 
of  the  subject,  with  exhibition  of  structural  formulas,  etc., see  BrOgger,  Zs.  Kr.,  16, 176,  181^ 
1890,  and  BrOgger  and'BflckstrOm,  ibid.,  18,  20»-270. 1890. 


370.  OARNBT.  "Av^pal  pt.  [rest  Ruby  Spinel  and  Sapphire]  Thsophr,  Carbunculus  pt, 
Trest  id.J  PUn,,  37, 2o;  Carchedonius,  Garamanticus  [=  Carthaginian  or  Garamantic  Carbuncle!, 
Alabandlicus  [cut  at  Alabanda],  Anthracitis,  Plm.,  ib.,  26>27.  Granatus  AlbertuB  Magnut.  282, 
1270.  Carbunculus  Carchedonius  =  Oenn.  Granat,  C.  Alabandicus  and  Troezenius  ==  Otrm. 
Almandin,  Agric.,  Foss..  272,  Xnterpr.,  463.  1546.    Granat  Wall.,  Min.,  120, 1747.    Grenat  Fr. 

A.  Grossularitb.  Kanelstein  [==  Cinnamon  Stone]  fr.  Ceylon  [sp.,  placed  near  Zircon] 
Wem.,  1808,  Ludwig's  Wem.,  2.  2(n),  1804;  EsBonite  A,  Tr.  Pierres  prec.,  1817;  Hessonite 
Ztanh.,  Handb.,438. 1821;  Essonite  [var.  of  Garnet]  f^iMf,  170,  1824.  Romanzovit  Ncrdm-^ 
tUOd.  Bchw.  J.,  31,  880.  Grossularite  Wem.,  1808-9,  Hofm.  Min.,  1, 479, 1811;  iG^ranat  PalUu^ 
IK.  Nord.  Beytr.  St.  Pet.,  1798;  Wiluit  pt.,  Yiluit,  Severgin,  Grenat  du  chaoz,  ou  Grossulaire, 
AiMl,  887, 1824.    Tellemarkit  Wirisbaeh,  Synops.  Min.,  18, 1875. 

'B.  iE^TBOFB.    GarbundiU  Carchedonii  in  BoCmorum  agris  Agric.,  Foes.,  272,  1546.    Bone* 
jnian  Garnet.    BOhmischer  Granat  Wern.,  Bergm  J.,  424, 1789;  Klaproth,  2,  16,  1747.    Pyrop 
Wem.,  1800,  Ludw.  Worn.,  I,  48.  1808.    Karfunkel  Germ,,  Escarboucle  pt.    Vogesit  WeiaSaeh^ 
Synops.  Min..  18. 1875. 

C.  Alhaivditb.  Preciotis.  or  Oriental  Garnet.  Orientalischer  Granat.  Sirianischer  (fr. 
6iriam  in  Pegu)  Granat  Klapr./  Beitr.,  2,  22,  1798.  Alamandin  (Alabandicus  Fliu.)  Kar$l, 
Tab.,  20,  69,  1800.    Common  Garnet  pt.  .  Fahlungranat  Ben.,  LOthr. 

D.  8FB88AKTITB.  GranatfOnnlges  Braunsteinerz  (fr.  Spessart)  Klapr..  Beitr.,  2,  289,  1797 
t=  Braansteinkiesel  (near  Gai-net)  KarBi.,  Tab.,  20,  69, 1800.  Manganesian  Garnet  Seyheri  Am. 
J.  Sc.,  6,  155, 182a    Mangangranat  Qerm.    Broddbogranat  Bern.     Spessanioe  Bead.,  52,  1882. 

JS.  Ahpraditb.  Common  Garnet,  pt.  AUochroite  dAndrada,  J.  Phys..  61,  248,  1800* 
ficherer's  J.,  4,  82.  Black  Garnet;  Melanit  Wem.,  1800.  Ludw*  Wern..  1,  48,  64,  1808. 
Aplome  J7.,  Tr.,  4,  289,  1801.  Kolophonit  dAndrada;  8man,  Gehl.  J.,  4.  405,  1807.  Grgnat 
xMnite  =  Colophonite  K,  Cours  1804,  Lucae,  Tabl.,  265,  1806;  Pecb-Granat  Karat.,  Tab.,  82» 
S9,  1808.  Topazolltc  Bonwisin,  J.  de  Phys.,  62,  1806.  Pyreneit  Wem..  1811-12.  Hoffm., 
Min..  a,  878, 1816.  Kalkgranat  Berz.,  LOthr.  Granat  v.  L&ngbao  Bothof,  Afh..  3,  829, 1810; 
Bothofflte  Ber9.,  K.  Svst.  Min.,  218,  1819.  Polyadelphite  Thorn.,  Min.,  1,  154,  1886.  Jel« 
letlte  Avjohn,  J.  G.  Soc..  Dublin,  6.  119.  1853.  Yttergranat  Bergemann,  Ber.  nied.  Ges.. 
July,  1854.  Demantoid  N.  Nordentkidld,  quoted  by  Kk.,  Min.  Russl.,  8.  810.  Brcdberglto 
Dana.  Min.,  270.  1868.    Andradite  Dana^  Mm..  268,  1868. 

F.  UvABOvrTB.    OuvaroviteJ    Uwarowit  Heee.  Pogg,,  24,  888,  1882. 
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y(43I.H) 
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0-lft-O,  i^)  Breltk,     #  (41'400,  i'-H1'°.  /I  (64-68-0,  t|))* 
0  (SQ-eS'O,  mf ,    C  (ai-68'1,  OHD  Haum.,  rad  othen  man  complex  aoted  by  Rath* 


Vigt.  1-S,  Common  fonni.    S,  MUl  Rock,  Kew  HareDt 

Twine :  tir.  pi. «  (310) ".    The  dodecahedron  and  tetragonal  triBoctahedron^ 
7.  (n,Zll,t,  I),  themoet  common  simple  forms;  also  these  in 

combination,  1  2,  4;  or  irith  a^  the  hexoctabedroa 
s  (321)  as  in  f.  3,  5.  Faces  d  often  striated  |  longer 
diagonal;  sometimes  built  np  of  suoceuive  plates  (f.  7^ 
Cubic  faces  very  rare;  octahedral  also,  bat  Bometimea  is 
complete  octahedrons  (Elba).  In  irregular  embedded 
grains.  Also  massive;  granular,  coarse,  or  fine,  and 
sometimes  friable;  lamellar^  lamellfe  thick  and  benL 
Also  verv  compiict,  cryptocmtalline  like  nephrite. 

Cleavage  (orpartinz):  a  sometimes  ratlier  distinct'*. 
Fracture  subconchoidal  to  uneven.  Brittle,  sometimet 
friable  whun  granular  massive;  very  tongh  when  compact 
=  6-5-7*5.  G.  =  315-4'3,  varying  with  the  composition. 
Color  red,  brown,  yellow,  white,  apple-green,  black; 
BOme  red  and  green,  colors  often  bright.  Strenk  white.  Tranapurcnt  to  sub- 
translncent.  Asterism  observed  in  some  garnets  having  striated  faces  (Dz,).  OfteP 
exhibit«anomalons  double  refraction,    ^fractive  indices". 


Heddle. 
oiTptociystalline.    H. 
Luster  vitreous  to 
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OfMmUariU,  yw.-browo,  Auerbach  n,  =  1  7368  Li  n,  ^  1-7468  Na  figr%  1*7598  T] 

red.                     ••  "   =  1-7645  "  •'    =  1-7714    "  "  =  17796   • 

Pyrope,  Oriental                                      ••   =  17776  "  =  ISUl    ••  r^  =18288 

Mnumdite,  Ceylon                                ••  =.  1*7716  red  Also.  ZUlerthal  fi,  =  1*7670 

Bed-brown  dodecahedrons  from  T^berg,  with  strong  double  refraction,  gave,  for  rajrs  i  d 
and  I  longer  diagonal  respectively,  n,  =  1*8889  and  1*8828,  iigr  =  1 '8486  and  1*8887.  G.  Nor 
denakiOld" 

The  anomalous  double  refraction  of  many  garnets,'^  early  noted  by  Brewster,  was  fully 
studied  by  Mallard  and  later  bv  Berti-aod,  by  whom  it  has  been  explained  as  due  to  the  complex 
twiuning  of  triclinicJndividuals,  producing  at  times  forms  which  are  apparently  orthorhombic 
and  isometric.  The  exhaustive  studies  of  iClein  have  not  only  developed  the  various  types  of 
structure,  but  have  served  to  prove  that  the  structure  is  immediately  connected  with  the  external 
form,  not  dependent  upon  the  chemiciH  compodition.  and  doubtless  of  secondary  origin. 

In  seneral  the  molecular  structure  may  be  explained  by  regarding  the  crystal  as  made  up  of  a 
series  of  simQar  pyramids  whose  vertices  meet  at  the  center;  many  garnels  show  an  easy  mecbani- 
cai  separation  into  parts  corresponding  to  these  pyramids.  Several  types  of  forms  are  distin* 
guisbed  bv  Klein:  (1)  the  oetahedral,  where  the  structure  corresponds  to  eight  triangular  pyra- 
mids»  each  uniakial  and  negative  with  the  optical  axis  normal  td  the  octahedral  face  which  forms 
its  base;  this  is  illustrated  by  the  octabedrons  from  Elba.  (2)  Dodec4ihedral,  corresponding  to 
the  grouping  of  twelve  rhombic  pyramids,  whose  bases  coincide  with  the  dodecahedral  faces; 
tbe  axial  plane  isjxurallel  to  the  longer  diagonal,  to  which  the  bisectrix  (usually  — )  is  normal; 
this  Is  the  more  common  type.  (8)  leonUtrahidralt  corresponding  to  twenty-four  pvramfds 
whose  bases  are  formed  by  the  faces  of  the  tetragonal  trisoctabedron  n  (211)  to  which  the  optic 
axis,  or  bisectrix  (+  or  — )  of  the  uniaxial  (or  biaxial)  pyramid  is  normal;  ax.  pi.  i  symmetric 
diagonal  of  each  face  of  the  form  211.  (4)  Hexoctahedrat,  corresponding  to  forty-eight  triangular 
pyramids,  the  bases  having  thd  position  of  the -faces  of  the*  vicinal  hexoctahedron  of  topazolite. 
Sach  pyramid  is  biaxial;  oisectilx  (— )  ioclined  to  the;  hexoctahedral  face;  ax.  pi.  variaole. 

Besides  the  distinct  types  mentioned,  many  garnets  show  optical  charactere  more  or  less 

intermediate  between  them.    Klein's  observations  prove  that  the  norma)  form  of  the  garnet  is 

isometric,  while  the  anomalous  optical  structure  is  secondary.    BrOgger  calls  attention  to  the 

fact  that  garnets  in  igneous  rocks  which  have  been  formed  direct  from  the  magma,  or  embedded 

crystals  in  ipcks  formed  by  regional  metamorphism.  are  uniformly  isotropic,  whiie  those  which 

baye  apparently  crystallised  trom  hot  solutions  in  crevices  or  have  been  formed  by  contact 

metamorphism,  for  example  in  crystallized  limestone,  exhibit  double  refraction. 

n  m 

GoM]^  Tar. — ^An  orthosilicate  haying  the  general  formula  B,R,(SiOJ,  or 
3BO.R,0,.3SiO,.  The  bivalent  element  is  calcinm,  magn^8iam^  ferrous  iron  or 
msu^nese;  the  triyaltot  element,  atuminiam,  ferric  iron  and  chromium,  and  rarelj 
titanium;  further,  silicon  is  also  sometimea  replaced  by  titanium. 

There  are  three  prominent  groups^  and  TariouB  BUDdmsions  under  each,  many 
of  these  blending  into  each  other. 

X  Aluminium  Garnet,  including 

*    A.   Orossularite  Calcium- Aluminium  Garnet  Ga^ALSi^O,, 

B.  Pybopb  Magnesium-Aluminium  Garnet  Mg,A]^i,0„ 

C.  Almakdite  Iron-Aluminium  Garnet  Fe,ALSijO„ 

D.  Spbssartitb  Hanganese-Alnminium  Garnet  Mn,Al,Si,0,, 

IL  Iran  Oarnet,  including 

E.  Akdradite         Calcium-Iron  Garpet  Ca,Fe,Si,0„ 
(1)  Ordinary.       (2)  Magnesian.     (3)  Titaniferous.      (4)  Yttriferoua 

IIL*  Chromium  {jiirnet. 

P.  UvAEOTiTB         Calcium-Chromium  Garnet  Ca,Cr,Si,0„ 

The  name  Garnet  is  from  the  Latin  granatuM,  meaning  lijcs  a  oreUn,  and  directly  from  pome* 
granaUt  the  seeds  of  which  are  small,  nutnerous,  and  ed,  in  aUusion  to  the  aspect  oi  the  crystals. 

A.  Geossulabite.  Essonite  or  Hessonite.  Cinnamon  Stone.  Eaneelstein. 
Calcium^aluminium  OarneL  Kalkthougranat  Oerm,  Formula  3CaO.Al,0,.3SiO, 
=  Silica  40-0,  alumina  .22*7,  lime  37*3  =  100.  Often  containing  ferrous  iron 
replacing  the  calcium,  and  ferric  iron  replacing  aluminium,  and  hence  graduating 
to  groups  0  and  E.    G  =  3*55  to  3'66.  Color  (a)  white;  {b)  pale  green;  (c)  amber- 
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and  honey-yellow;    {d)  wine-yellow,  brownish  yellow,  cinnamon-brown;  {$)  pab 
rose-red;  rarely  (,/*)  emerald-green  from  the  presence  of  chromium. 

The  origlDal  gro$$ularite  {toiluits  pt.)  included  the  pale  ^reen  from  Siberia,  and  was  so  named 
from  the  botauical  name  for  the  gooseberry;  G.  =8*42k8'72d.  Oin7idmon-$tane,  or  €$»oniU  (mors 
properly  hessonite),  included  a  cinnamon -colored  Tariety  from  Ceylon,  there  called  hyacMk; 
but  under  this  name  the  yellow  kinds  are  usually  included;  named  from  ffaaoav,  ii^mioT,  because 
of  less  hardness  than  the  true  hyacinth  which  it  resembles.  Sueeinite  Is  an  amber-colored  kind 
from  the  Ala  valley,  Piedmont.  BomanMooUe  ia  brown.  A  garnet  from  K.  Iset,  Govt.  Perm, 
is  compact,  grayish  green  to  greenish  white  in  color,  and  much  resembles  nephrite;  anal.  82,  28. 

Pale  green,  yellowish,  and  yellow-brown  garnets  are  not  invariably  jrrossularite;  some  (in- 
eluding  topazolite,  demantoid.  etc.)  belong  to  the  group  of  Calcium-Iron  Garnet,  or  Andradite. 

Anal.— 1,  A.  £.  NordenskiOld.  Ofv.  Ak.  Stockh..  27,  565,  1870.  ^,  Bullman,  Am.  J.  8c. 
27,  806,  1884.  8,  M.  D.  Munu,  priv^  contr.  4,  Hunt,  liep.  G.  Canada,  447,  1847.  496.  1868. 
5,  Nicolavev,  Min.  Russl.,  8.  820,  1881.  6,  Chipman,  Proc/Ac.  Philad..  82, 1878.  7.  Eoenig, 
ibid.,  p.  81.  8,  Dmr.,  C.  R.,  73,  1041.  1871.  9,  Jannasch,  Jb.  Min..  1,  185. 1888.  10,  Gmelin, 
Berz.  JB.,  6,  224,  1826.  11,  Websky,  Zs.  G.  Ges.,  23,  755. 1869.  12,  J.  L.  Smith,  Am.  J.  8c, 
4,  484, 1874.  18.  Jannasch,  I.  c,  p.  109.  14,  Id.,  p.  119.  16,  Id.,  p.  185.  16,  Loczka,  Zs.  Kr., 
11.  261.  1885.  17,  Wachmeister,  Ak.  H.  8tockh.,  141,  1828.  18.  Lemberg.  Zs.  G.  Ges .  24. 
249,  1872.  19,  Nd..  Schw.  J..  31,  880.  1821.  20,  Rath.  Zs.  G.  Ges..  22,  689. 1870.  21.  Heddle. 
Trans.  R.  Soc.  Ed.,  28,  299, 1878.  22,  Liversidge.  Min.  N.  8.  W..  204. 1888.  28,  24.  Beck  and 
Mushketov,  Nikolayev,  Vh.  Min.  Ges  ,  18.  26.  28. 1888.  25^  Gericbten,  Lieb.  Ann.,  171. 19i» 
1874. 

Other  earlier  analyses  of  this  and  the  following  kinds  are  gi^n  in  5th  Ed.,  pp.  267-270; 
also  Rg..  Min.  Ch..  pp.  478-482. 1866. 


Orouutarite, 

1.  Fnig&rd,  eolorUit 

2.  Wakefield.  whiU 
8.  Hull,  eolarUss 

4.  Orford,  w?iite 

6.  R.  Iset.  Perm,  green 

6.  Leiperville,  ^0011 

7.  '*         yeUofo 

8.  Mexico,  pato  rsd 

9.  Vesuyius.  y^Moio 
10.  Ceylon. 

Vinnamon^Ume 


G.        8iO.    Al.O.  TetO,  teO  MnO  MgO  CaO 


8*525 

8*525 

8*482 

8288 

8*687 

857 

8*572 


8914  2127  2  87 

89-42  21-06  2*41 

88  80  22-66  175 

I  89-85  22-07  118 

98*60  2271  — 


—     0-80 

""loo"" 


tr.  86-88=    99-61 

tr.  8708=    99  97 

0-68  85  00=    9919 

0-68  86  81  7  100-04 

0-49  84  88ign.ll0.Ka,O, 
[KaO  0|47  =  99*80 

0-97  85-08 ign.l  18=  99*96 

—  28  50ign.0*82=100'42 

tr.  84-00  =  100-62 

21-69    1-86     —     0-96    067  85*76 ign.0-40=100'29 

20*16    1-08    1*21    046    0*97  85*42  fia,0  0*88.  Ign. 


11.  JordansmCthl.  tehUe     8*609 

12.  San  Carlos.  CaX.,cinn,  8*59 

8-47 


88*60    2418     —      ^      -. 
8908    28-26    0-80    0*80    7*60 
89  80    21-16    8*14    0  72    1*80 
89*46 
89-88 

40*01    28*00    8*67 

87*88 


18.  Auerbach.  trAAs 

14.  .Mussa  Alp.  bm.'ted 

15.  CziUowa.  ysNMS 
16. 


4201 
41*80 


28*00 

21*18 

17-76 
20*91 


5*06 


[104  =  100*45 
-«      —       —     80-5TKtO  0-58,  ign. 

rO  88  =  9d^17 
419    0*45    2-88    81*28  NiO  0  28.  H.O 

[1*08  =  9917 
—     0*20    0*18    8501  =  100-17 


8*688    188*58    17*88 


«i 


17.  Yilui,  groeeuiar 

18.  Monzoni.  yellow 

19.  Bomaneovite 
20  8.  Piero.  Elba,  ffrem    8*286 
21.  Craig  Mohr.      *'  8-645 


8*671 
8*610 
3*64 
8*61 


22.  Mudgee,  hrowh 
28.  R.  Iset,  fiMMf . 


24.  ••       •• 

25.  Eppenreuth,  bm.'red. 


8*482 
8*i622 


89*7^ 

89  66 

40  56 
89*58 
4121 
89*29 
89*88 

^•52 

87  99 

M*60 
48*87 


19*28 

18*86 

2Q10 
20*15 
24H)8 
1616 


5*86 


2*01    018    0*82    88*48  NatO  0-42,  ign. 

[0-88  =  100 
7*89        085    0-20   85*08  Na,0  0  88.  ign. 

[0-68  =  100-44 
.     6*14    0-18    0  66    85*48  NatO  0*61,  Ign. 

[0-58  =  101  *42 
<-     0*21    0-8i   86*65  Na,0,K.O 019. 


:  [H,0  0*56  =  101-29 
—     84-86  = 


100-99 
88*88  =  100*22 


24*76ign.[201]ss:100 
.0  64=101-22 


5*00     —     0*48 
4*94     —      —     1*72 
702     --  0*92 

1005         —     5-86 

0-04    s: 

m^ 

tt.     82*26  CO*   0-2b    = 

.      [10007 
—       —     1*27    85*20  H.0    0%    rff 

[100-82 

24*28     tr.      ^      -^      tr.     86*67  HsO    1^    = 
28-18     —  14*68    0*98    4*78    18*48  cs  100*87  [92*88 


29*28  ign.u  I 
9*74  15  07    0-11    0-85    1*01    88  67  B.O 

19*91    ^28    8*16    8*70 

24*06    0*58 


Anals.  21, 22  are-of  two  flpecimeos  closely  resembling  nephrite,  masdve,  oompact.  of  a  gray* 
Ml  green  or  grayish  white  ^for. 

B.  PmoPE.    Predions   garnet  pt.    Jfagnestum-alumtnium   OameL      Mag* 
nesiatboDgranat  Oerfn.    Formula  3MgO.Al,0,.3SiO,  =  Silica  44*8,  alamina  25*4» 
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magnesia  29*8  =  100.     Magnesia  predominates,  but  caleiam    and  iron  are  also 

S resent,  and  the  original  pyrope  contained  chromium.     G.  =  3*70-3*75.     Color 
eep  red  to  nearly  black.     Often  perfectly  transparent  and  then  prized  as  a  gem. 
The  name  pyrope  is  from  nvpoonoSy  fireiike. 

AnaL— 1,  Moberg,  J.  pr.  Ch..  43.  122,  1847.  2.  Kbl.,  Kast.  Arch.  Nat.  [9.  844J.  ».  Scbar- 
ixer,  Zs.  Kr.,  6.  883,  1882.  4,  Lemberg,  Zs.  Q.  Ges.,  27,  584,  1875.  5,  Id.,  ibid.,  p.  540. 
6.  Ueddle,  Trans.  R.  Soc.  Edinburgh,  28,  811.  1878.  7,  Gentb,  Am.  J.  Be.  33,  196.  1862. 
8.  Chatard.  Am.  J.  So.,  32, 125. 1886.  9.  Wacbtmeister.  Ak.  H.  8tockh.,  188, 1828.  10.  Delesse, 
Aniy.  3Iine8.  18.  314,  1850.  11,  12,  Fischer,  Jb.  Miu.,  1,  893  ref.,  1890.  18.  Kuap,  Cb.  News, 
38,  109,  1878. 

Pyrope,  etc,  G.        SiO«    AIsO.  Cr,0»  Fe,0«  FeO   MnO   MgO   CaO 

1.  Merouitz.  Bohemia  41*85    22*85    4*45      —     9  94    2*59    15*00    5  29  =  100*97 

2.  *'  "  42*08    2000    801    1*51    9*09    0*82    10*20    1*99  =    98*20 

8.  Krems  8*66       40*45    19  67    2*60    405    6*90      —     20  79    5*78  =  100*24 

4.  ZOblitz  89*62    20*72    2*24  10*96      —       —     21*24    4*40  H.O  0*82 

[=100 

5.  Greifendorf  40*92    21*68    1*20    9*26      —       —     20  94    4*52  H«0  1*48 

[=100 

6.  £1ie  Ness  4124      40*92    22*45      —     5*46    8*11    0*46    17*85    504  H,D  010 

[=  100*89 

7.  Santa  Fe  8*788   4211  19*85  2*62   —  14*87  0*86  14*01  5*23  ign.  0*45 

[=  9900 
6.  £niotCo..Ey.      8  678   41*82  21*21  0*91  4*21  7*98  0*84  19*82  4*94  TiO,0-16, 

[alk.  007.  H,0  0*17  =  100*68 

9.  Arendal,  hlaek  8157      42  45    22*47      —       —     9  29    6*27    18*48    6*58  =  100*44 

10.  Narouel,  Vosges  8*15    |  41*56    19  84    0  85  10*17  ir.     2200    4*25  ien.  1*58 

[=  99*76 

11.  8.  Africa,  wine-red  41*84    22*75    2*96      —   12*12    0*86    16*20    5*17  =  100*90 

12.  "        "      hyacinth-red  40*90    22*81    1*48      —    18*84    0*88    16*48    4*70  =  10004 

13.  "  Cape  ruby "  8*86        89*06    21*02      —     2*69  18*70    0*58    12*09    5  02=    9916 

G.  Almandite.  Almandine.  Precious  garnet  pt.  Common  ^ainet  pt. 
Iron-nlumininm  Garnet.  Eisenthongranat  Germ,  Formula  3FeO.Al,0,.3SiOa  = 
Silica  36*2,  alumina  20*5,  iron  protoxide  43*3  =  100.  Ferric  iron  replaces  the 
aluminium  to  a  greater  or  less  extent  (cf.  anals.  13-19).  Magnesium  also  replaces 
the  ferrous  iron,  and  thus  it  graduates  toward  pyrope.  G.  =  3*9-4*2.  Color  fine 
deep  red,  transparent,  in  previous  gar  net ;  brownish  red,  translucent  or  subtmnslu- 
cent,  in  common  garnet;  olack.     Fart  of  common  garnet  belongs  to  Andradite. 

The  Alabandic  carbuncles  of  Pliuy  were  so  called  because  cut  and  polished  at  Alabauda. 
Hence  the  uame  almandine,  now  in  use.  Pliny  describes  vessels  of  the  capacity  of  a  pint, 
formed  from  carbuucles,  '*non  claros  ac  plerumque  sordidos  ac  semper  fulgoris  horndi,"  devoid 
of  luster  and  beauty  of  color,  which  probably  were  large  common  garnets  of  the  latter  kind. 

Anal.—!.  Uisinger,  Schw.  J.,  21,  258.  1817.  2,  Kjerulf .  Nyt  Mag.,  8. 190.  1858.  8.  4,  Kbl., 
8chw.  J.  64.  283, 1882.  5.  Kurlbaum,  Am.  J  Sc,  19,  20.  1855.  6.  7,  Penfield  and  Sperry,  ib., 
3a,  808,  811.  1886.  8,  Liversidge.  Roy.  Soc.  N.  8.  W..  Sept.  1,  1880.  9,  Keller.  Proc.  Acad. 
Philad..  54.  1882.  10,  E.  F.  Smith,  Am.  Ch.  J..  6.  276,  1888.  11,  Schrauf,  Zs.  Kr.,  6,  828, 
1882.  12.  Niedzwiedzki.  Min.  Mitth..  168.  1872.  18-19.  Ueddle;  18,  Min.  Mag..  6,  75,  1882; 
14-19,  Trans.  11.  Soc.  £d.,  28,  812  et  9eq.,  1878.  20,  Websky,  Zs.  G.  Qes.,  20,  256,  1868. 
81,  A.  F.  Kountze.  priv.  contr. 


Almandite, 

G. 

SiO, 

AlaO, 

Fe.O, 

FeO 

MnO 

MgO 

CaO 

1.  Falun,  almandite 

89*66 

19-66 

— 

39-68 

1-80 

~— 

—   =  100*80 

2.  Oruwitza 

87*52 

2001 

— 

3«-0'2 

l-:i9 

2-51 

0  89  =    98-24 

8.  Hungarv(?;,  pree. 

40-56 

20*61 

5*00 

32  70 

1-47 

— 

—   =  100  84 

4.  ZiUertbnl,  brown 

4*04 

8912 

21*08 

600 

27-28 

0  80 

5  76  =  100  04 

5.  Delaware  Co  ,Penn. 

,pree. 

> 

4015 

20*77 

— 

26-66 

1-85 

8-08 

1-83  =    99-84 

6.  L.  Superior,  red 

41) 

88  08 

20-88 

3t)15 

214 

097 

2-73  =  100-85 

7.  Salida,  CoL.  red 

4168 

8761 

22  70 

— 

3:^88 

1-12 

3-«l 

1-44  =  100-31 

8.  Balade  mine 

4011 

)  88  15 

22-18 

21-20 

554 

4-74 

7:8  ign.  0-31  = 
[99*96 

9.  Darby,  Pa..  Uaek 

4*25 

86*92 

26-54 

8  74 

27*36 

0*33 

1*66 

2*76TiO,  1  14= 

[100*45 

10.  Shimeraville,  dark  red 

408 

85-93 

1918 

4  92 

29  47 

4-80 

8  70 

2-38  =  100-37 

li.  Bndweis 

41.')6 

40  9<{ 

25-57 

12-46 

11-07 

5  11 

1-93 

3  26  =  100-36 

VZ,  Saunipe 

413 

88-59 

17-57 

16-43 

2113 

— 

4-27 

2  27  =  100-*2ri 
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BILICATES. 


Almandite. 
18.  Leiter  Mussel 


14.  Killiecrankie.  bm.-red       8*688 

15.  Meall  Luaidh,  red-broton 

16.  Is.  Yell,  pink-red  8  997 

17.  Knock  Hill,  mnered         4  116 

18.  Claeh  an  £5in,  browr^red 

19.  Loch  Garve 


20.  Scbreibcrbau 

21.  Ft.  Wrangel,  Alaska 


G.         SiO,    A1,0,  Fe,0,   FeO    MnO  MgO  CaO 

4127        8500    21-54      2*82    26*54    4*46    2*81    711  H»0    OU 

f  =  991^3 
87*59    18*66      8*66    82*81    4*47    8*46    4 12  H,0    082 

I  =  99*59 
87*66  14*80  4*56  82*97  2*87  1*81  589=100  06 
87*80  21*09  7-47  2402  214  8*58  4*48=  99*98 
87 11  14-90  10*12  82-41  1*21  2  98  2*17  =  1U085 
89-92  19*81  18-69  13*29  1*00  8*81  913  =  10015 
8615    21-93    15*15    1508    7*85    1*62    2*07  H,0    0-31 

[=  10016 
4*197        85  88    20*65       —      31*52    8*92     —      0*76  Y,0,  2*64 

[=  100-82 
4-098    I  89*29    21*70      tr.      80-82    1*51    5*26    1*99  =  100*67 


D.  Spessartits.  Spessartine.  Manganese-aluminium  Garnet,  Mangan- 
granat.  Manganthongranat  Oerm.  Formnla  3MnO.Al,0,.3SiO,  =  Silica  36*4, 
alumina  20*69  manganese  protoxide  43*0  =  100.     Ferrous  iron  replaces  the  man- 

gmese  toa  greater  or  less  extent,  and  ferric  iron  also  the  aluminium.     O.  =4*0-4*3. 
olor  dark  hyacinth-red,  sometimes  with  a  tinge  of  violet,  to  brownish  red. 

Anal.— 1,  C.  M.  Bradbury,  Cb.  News,  50,  120,  1884;  also  quoted  by  Fontaine,  Am.  J.  8c, 
25,  835,  1888;  also  Seamon,  Cb.  News,  46,  195,  1882.  2,  Pisani,  C.  R..  83,  167,  1876.  8.  Rg., 
J.  pr.  Cb.,  55,  487,  1852.  4.  Eakins,  Am.  J.  Sc,  31,  485,  1886.  5,  Penfield,  priv.  contr.  6, 
Koenig.  Proc.  Ac.  Pbilad.,  58,  1876.  7,  Gtnth,  Geol.  N.  C  ,  Mln.,  p.  44,  1881.  8,  9,  Kbl.,  Ber. 
Ak.  MQncben.  292,  1868.  10,  Nicolajev,  Vb.  Min.  Ges.,  17.  268,  1882.  11,  Id  .  1.  c.  12,  Id.. 
Bull.  Ac.  St.  Pet.,  31,  484.  1887.  18.  WeibuU,  G.  FOr.  FOrb.,  6,  508,  1888.  14,  Heddle,  Min. 
Mag.,  2.  85,  1878,  also  otber  analyses.  15,  Element.  Min.  Mittb.,  8,  18,  1887.  16,  Eoninck, 
Bull.  Ac.  Belg.,  33,  No.  4,  1872.     17,  Gorgeu.  Bull.  Soc.  Min.,  6.  288.  1888. 


SpenartiU,  G. 

1.  Amelia  Co.,  Va.    4*20 

2.  St.  Marcel  4  01 
8.  Hadclara                 4*273 

4.  Nathrop.  Col.         4-23 

5.  Bi-anchyiile,  Conn. 

6.  Yancey  Co..  N.C.  414 

7.  Salem.  N.  C. 

8.  Aschaffenburg       4*17 

9.  Pfltscb,  moM,        4*3 
1^.  Ilmen  Mts. 

11.  Scbeicb-Dzeli 

12.  Bagaryak.  Ural 
18.  Vester-Silfberg 

14.  Glen  Skiag  4125 

15.  Ourt.  Belg.  8*976 

16.  Salm  Cbateau  4*05 

17.  Artijhial 


SiO,    AUO.  Fe,Oi   FeO    MnO    MgO   CaO 


86-84  1263 

88-50  18-40 

8616  19-76 

35-66  18-55 

8565  20-93   — 

85  80  19  06  6-25 


—       4-57 


0-47 


270       — 


0-33 


11-10 

1425 

5-67 


0-22 


44-20 
84-25 
82-18 

29-48      — 
87-21      — 
4-49    28-64    0  60 
14-26    25-80    2-56 


1-49  ign.  tr.  =99*70 

5-87=    99-72 

0-58  =  100 

115     alk.  0-48  ign.  044 

0  48  =    99-94  [=  100  88 

—  =    99-84 
409  =  100 

—  =    99*45 
200  =  100-80 


86-74  16-55  — 

88-70  18  50  1-58  13-82  27*40 

37*50  18-90  208  6  37  8400 

86-60  21-46  6-48  1090  20*86  0*24  2*27  ign.  0  28  =  99*09 

85*21  23  82  5*71  15-48  1641  118  1-89  UsO  014  =  98*74 

8712  21-81  —  8-82  2588  0*94  5  72=    9974 

8603  20-91  —  21-26  17*79  —  4*48  =  100-42 

85-99  16*22  8  64  28  27  15*24  0  47  0*40  ign.  0*25  =  100'48 

87*58  20-45  8*21  15*58  14*72  0*68  1008  =  102*20 

86-24  20  08  1*96  449  87*89  tr,  —    =100*68 

86*10  21*25  —  —  42*70  tr,  tr,   =  10006 


E.  Akdradite.  Common  Gktrnet,  Black  Oamet,  etc.  CaUnum-iron  Oarnei. 
Kalkeisengranat  Oenn.  Formula  3GaO.Fe,0,.3SiO,  =  Silica  35*5,  iron  sesqnioxide 
31*5,  lime  33*0  ==  100.  Alumininm  replaces  the  ferric  iron;  ferrous  iron,  man- 
ganese and  sometimes  magnesium  replace  the  calcium.  O.  =  3*8-3*9.  Colors 
various:  wine-,  topaz-,  and  greenish  yellow,  apple-green  to  emerald-green;  brown- 
ish red,  brownish  yellow;  grayish  green,  dark  green;  brown;  grayish  black,  black. 

Named  AndradUe  after  the  Portuguese  mineralogist,  d'Andrada,  who  in  1800  described  and 
named  one  of  the  included  subvarieties,  AUochroite.  The  included  kinds  vary  so  widely  in 
color  and  other  respects  that  no  one  of  the  names  in  use  will  serve  for  the  group. 

Chemically  there  are  the  following  subvarieties:  1.  Simple  Calcium-iron  Oarnei,  in  which 
the  protoxides  are  wholly  or  almost  wholly  lime.  Includes:  (a)  Topfttolite,  having  the  color 
and  transparency  of  topaz,  and  also  sometimes  green:  Although  resembling  hessonite, 
Damour  has  shown  that  it  belongs  here.  DemanUnd  is  a  grass-green  to  emenild-green  variety 
with  brilliant  luster  and  occurring  in  massive  forms;  it  is  used  as  n  gem,  and  its  came  refers 
to  its  high  luster,  resembling  that  of  the  diamond  ib)  Colophonite,  a  coarse  granular  kind, 
brownish  yellow  to  dark  redoish  brown  in  color,  resinous  in  luster,  and  usually  wiih  iridescent 
hues;  named  after  the  resin  colapfwny.  Part  of  what  has  been  (tailed  colopliouiie  is  vesuvian- 
ite.  (c)  Melaniie  (from  fdeXa?,  black),  blark.  either  dull  or  lustrous;  but  all  blaek  pnmei  im 
not  here  included.  ^  Pyreneite  is  grayish  black  melaniie;  the  uriginal  atlordt  d  Vauquelin  4  p  c. 
of  water,  and  was  iridescent,  indicating  incipient  alteration,     (d)  I)ark  green  guinct,  uot  dis- 
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tinguishable  from  some  allochroite,  except  by  chemical  trials.  Jelletite  is  green  garnet,  light  or 
dark,  and  yellowish  green,  from  the  moraine  of  the  Findelen  glacier  near  Zermatt;  named  after 
Jellet,  one  of  its  describers.  CalderUs  is  a  massive  garnet  from  India;  one  kind,  resembling 
colophouite,  occurs  in  beds  in  the  Uazaribagh  district,  anal.  22. 

2.  Manganesian  CcUcium-iron  Garnet,  (a)  RothoffiU.  The  original  alloehroite  was  a  manga- 
Destau  iron-garnet  of  brown  or  reddish  brown  color,  and  of  hue-grained  massive  structure.  The 
BothoJIUe,  from  Ldngban.  first  analyzed  by  Rothoff,  is  similar,  with  the  color  yellowish  brown 
to  liver-brown.  Other  common  kinds  of  manganesian  iron-garnet  are  light  and  dark,  dusky 
ereen  aud  black,  and  often  in  crystals.  Thomson's  i\i(yad0^|M»te  was  a  massive  brownish  yellow 
kiud,  from  Franklin,  N.  J.  (anal.  19,  20).  The  same  locality  affords  another  in  dark  ereen 
crystals,  containing  still  more  manganese.  Bredbergite  is  a  variety  from  Sala  analyzed  by  Bred- 
berg  (anal.  21)  which  contains  a  large  amount  of  magnesium. 

{b)  Apioms  (properly  haplome)  has  its  dodecahedral  faces  striated  parallel  to  the  shorter 
diagonal,  whence  Ua&y  inferred  that  the  fundamental  form  was  the  cube;  aud  as  this  form  is 
simpler  than  the  dodecahedron,  he  gave  it  a  name  derived  from  'anXooi,  simple.  Color  of  the 
original  aplome  (of  unknown  locality)  dark  brown;  also  found  yellowi^  green  and  brownish 
green  at  Schwarzenberg  in  Saxony,  aud  on  the  Leua  in  Siberia. 

3.  TUantfer&ua,  Contains  titanium  and  probably  both  TiOi  and  TisOi;  formula  hence 
8CaO.(Fe,Ti,Al)«0|.8(Si,Ti)0,.  It  thus  graduates  toward  schorlomite.  Color  black.  Cf. 
Enop,  Re. ,  Koenig  (refs.  under  analyses  beyond). 

4.  Jtitrtferous  GaMum-iran  Garnet;  Tttergarnet,  Contains  yttria.  A  Norwegian  garnet 
analyzed  by  Bergemann  yielded  6'66  p.  c.  of  the  yttrium  earths;  later  analyses  (anal.  ^()  from  the 
same  locality  (StokO)  afforded  very  little,  thus  throwing  doubt  over  Bergemann 's  results.  Websky 
found  2*6  p.  c.  of  yttrium  earths  in  an  almandite  from  Schreiberhau,  anal.  20,  p  442. 

AnaL— 1.  Rg.,  Zs.  G.  Ges..  29.  819,  1877.  2,  Waller.  G.  FOr.  FOrh.,  4, 187. 1878.  8,  LOsch, 
Jb.  Min.,  785.  1879.  4,  5.  Nlcolayev,  Kk.,  Min.  Russl..  8,  819,  1881.  6,  Cossa,  Traus.  Ace. 
Liuc..  4.  234,  1880.    7,  Treumann.  Rg.,  Min.  Ch..  477,  1875.    8,  Fellenberg.  Jb.  Min.,  745. 186H. 

9.  LundslrOm.  G.  FOr.  F5rh..  4,  161,  1878.  10,  E.  S.  D.,  Am.  J.  St..  14,  215,  1877.  11,  E.  F. 
Smith,  Am  Ch.  J.,  6,  276,  1883.  12-14,  Wachtmeister,  Ak.  H.  Stockh.,  1828.  15,  Eiose.  KwxaX. 
Tab..  83. 1808.  16,  Wright,  Ann.  Mines,  3,  707,  1858.  17.  LindstrOm.  Zs.  Kr.,  16.  160.  1890. 
18.  Forbes.  Ed.  N.  Phil.  J.,  3,  59,  1856.  19,  Weber.  Rg.,  Min.  Ch.,  693,  1860.  20.  Thomson, 
Ann.  Lvc  N.  Y.,  3.  9,  1829.  21,  Bredberg,  Ak.  H.  Stockh.,  68.  1822.  22,  Tween,  Mallet. 
Min.  India,  89,  1887.  28.  Dmr.,  L'Institut,  Dec.  1876.  24.  Knop,  Zs.  Kr.,  1,  62,  1877. 
%\  Stroraeyer,  JB.  Hannover  [18,  28.  1864].  26,  Petersson,  Zs.  Kr.,  16,  171,  1890.  27-29, 
Knop.  1  c.  80.  Koenig.  Proc.  Ac.  Philad.,  355,  1886.  81,  Genth.  Am.  J.  8c.,  40,  117,  1890. 
32,  Sauer,  JB.  Ch.,  1956,  1884. 

Andradife.  G.  SiO,  AlsO.  Fe,0«  FcO    MnO  MgO  CaO 

1.  Sisersk,  ^n.,  I>«iia»to«a  8-828        8544      —     3285      —       —     0*20    3285  =  101 34 

2.  ••  "  '*  I  85  69    009    2996    125      —     008    32-33  K,0    0*25 

[Na,0  0-63  =  100-2S 

8.  "       grass  gm,  "  35  56    057    30-80    064      —     016    8305  =  10078 

4.  "       em,'gm,      "         8-838        8550    0-70»  3151      —       —     021    8290  =  10082 

5.  "  "  8  847        35  33    222    30  44    027      —       tr.      3152  =    99*78 

6.  Val  Malenco.  ^r».  3-81  34-91      tr,     31-69    119  tr,  8218=    9997 

7.  Dobschau.^n.  86-69      —     8226      —  —  31-45  =  100*40 

B.  Z&Tm&it,  apple-grn.  8*797        85*80    0*85    2950    104      —     0*90    3210  ign.  0*52  = 

[100-71 

9.  Nordmark,  ^r».-yw.  34  04      —     30-29    1*20      —     2-06    30  10  ign.  1-63  = 

[99  31 

10.  East  Rock,  N.  Hav.,  &;A;.    8-740    |  85  09     tr.     2915    249    036    0*24    82*80  ign.  0-35  = 

[100-48 

11.  Hoaensack.  Pa.,yw.  85-25      —     3217    0  92      —       —     8080  =  99  14 

12.  Altenau.  aplomb  85 64      —     30 00      —     302      —     2921  K,0  2 35  = 

rioo*22 

13.  L&ngban.  gellaw  8510      —     2910      —     708      —     26  91  K,0  0  98  = 

[9917 

14.  Arendal,  bnh.-bk,  4020    6  95    2050      —     400      —     29*48  =  101  13 

15.  Drammen,  Alloehr.  3700    5*00    1850      —     6*25      —     3000  =    96  75 

16.  Mr.  Rosa.  Jij/fo<»te  88  09      —     aS-41      —       —       —     2861  =  10011 
IT.  Siokd,  brown  86  63    9*97    13*45    2*28    0-68    0  28    85*90  H,0  0*16  = 

[99*20 

18.  "      blk-gm.  8*64         84*96    8*73    2055     —     2*40     tr.     32*09  Na,0  1*27 

19.  Franklin  Fum.,  N.  J.  [=  100 

P^lyadeltMU  84-83    112    28-78      —     8*82    1-42    24  05  =  98  97 

20.  Franklin  Fum..  N.  J.,  ft».  33-72    7*97    17*64      —16-70      —     25*88  Ign.  0*08  = 

[101-99 

21.  MiA,  Bredbergite  8*746        36*73    278    2583      —       —   12*44    21*79  =  99*57 

22.  CalderUs  8*735       87*44    6*27    19*88    5*24     tr.     1*40    80  93  =  100*66 

•  CrO,. 


4U 


SILICA  TE& 


TUaniferouB. 

28.  Frascati 
24. 


G. 


*i 


25.  Magnet  Cove,  Ark. 

26.  StokO 


8-85 


27.  Oberbergen 

28.  Oberscbaffhauaen 

29.  Oberbergen 

80.  Colorado  8'680 

81.  Henderson  Co.,  N.C 8-788 

82.  Oberwieaentbal 

•  MntOt. 


SiOf   TiO,  Al.O,  Fe,0.   FeO  MnO  MgO   CaO 

85-84    1 04    6-24    2312      —       —     104    82  72  =  100 
85-09    802    8-80    19*27    1*80      —     047    82 61  =  10106 
81-26    819      --     81-80      --       —     0*46    88-80  -  100 
81-51    3-52    201    26-68      —     215»  0-88    8078  Y,0,  0-88. 

[Na,0  0  79,  U«0  048  =  98-68 
85-82    4-95    6*41    2014^  255*    —     171    2950  -  100(i8 
86-59    7-10    5-42    19*65    226    027    161    26  98=    99  83 
86-88    705    6-48    1708    284    025    270    27-47  =    99 15 
80-71    8-11    2-26    22-67      —       «r.      0-80    84  29  CO,  1*48  = 

[99-83 
85-56    4-58    4-43    20  51    188      —     017    8190  ign.  0*55  = 

[99-58 
29-15  10-84    6-50    21-92      —       —     0-96    2940  ==  96-79 

^  Estimated;  22  97  Fe.Ot  +  FeO,  determined. 


r.  TJvABOViTB.  Ouvarovite.  Uwarowit.  Calcium-chromium  Oartief,  Ealk- 
chronigranat  Germ.  Formula  3CaO.Cr,0,.3SiO,  =  Silica  35-9,  chromium  sesqui- 
oxide  30*6,  lime  33*5  =  100.  Aluminium  takes  the  place  of  the  chromium  in  part 
(Cr  :  Al  =  5  :  2  in  anal.  1).     H.  =  7*5.     G.  =  3-41-3-52.     Color  emerald-green. 

Anal.— 1,  Dmr..  Ann.  Mines,  4, 115, 1848;  also  Komonen,  Erdmann,  5tb  Ed.,  p.  270.  2.  Id., 
Bull.  Soc.  Min.,  2,  165,  1879.  8,  Hunt,  Rep.  O.  Canada,  497.  1868.  4,  Harrington.  Can.  Kat, 
9,  805,  1880. 


Uvartmts, 

1.  Bisersk 

2.  Pic  PoseU 
8.  Orford 


G. 

8-514 
8-48 


SiO,  AlsOt  Fe,0«  Cr,Oi  FeO  MnO  MgO   CaO 

85-57  6-25»    —     23*45      —  —       —     88-22  =  9849 

86  20  10-20    9-60      6*50    816  050      —     2750  =  9866 

86-65  17-50      —       6-20    497  —     081    88-20  ign.  080  = 


4.  Wakefield.  Quebec  8842 


87  50    18-65    107      4  95      —       —     052    8618  ign.  0  48  = 

[99-80 
*  Includes  some  FetO«. 


Pyr.,  etc.— Most  varieties  fuse  easily  to  a  light  brown  or  black  glass;  F.  =  8  in  almandite, 
spessiirtite,  grossularite,  and  allochroiie;  8*5  in  pyrope;  but  uvarovite,  the  chrome->rarnet,  is 
almost  infusible.  F.  =  6.  Allochroite  and  almaudite  fuse  to  a  magnetic  globule.  Reaciions 
with  the  fluxes  varv  with  the  bases.  Almost  all  kinds  roict  for  iron;  strong  manganese  reaction 
in  spessartite,  and  less  marked  in  other  varieties;  a  chromium  reaction  in  uvarovite.  and  in  most 
pyrope.  Some  varieties  are  partially  decomposed  by  acids;  all  except  uvarovite  are  after  ignition 
decomposed  by  hydrochloric  acid,  and  generally  with  separation  of  gelatinous  silica  on  evapora- 
tion.   Decomposed  on  fusion  with  alkaline  carbonntes. 

As  shown  by  Magnus,  the  density  of  garnets  is  Israel v  diminished  by  fusion.  Ilius  a 
Greenland  garnet  fell  from  8*90  to  805  on  fusion,  and  a  Viiui  grossularite  from  868  to  2*95. 
Further  a  brownish  red  Arendal  garnet.  hHving  G.  =  4-058,  was  reduced  bv  Iteating  to 
G.  =  4046,  and  by  fusion  to  8-596-3  204,  Church:  and  a  Ceylon  hessonite.  having  G.  =  8  666» 
had  G.  =  8-682  after  heating  to  incipient  fusion.  Church.  Cf.  Magnus.  Fogg.,  22,  S91.  1831; 
Kbl ,  Schw.  J..  64,  288,  183-2;  Church,  J.  Ch.  Soc,  17,  386.  1864. 

Obs.— Garnet  in  crystals  or  rounded  grains  is  very  common  in  mica  schist,  ^eiss.  syenitic 
smeiss  and  hornblende  and  chlorite  schist:  occurs  often,  also,  in  eranite,  syenite,  crystalline 
nmestone,  sometimes  in  serpentine,  and  occasionally  in  volcanic  rocks,  lava  nud  tufas;  further, 
occasionally  observed  in  lithophyses  of  rhyolite  and  as  a  product  of  contact  metaniorphism. 

Garnet  is  sometimes  found  in  tiie  massive  form  as  a  prominent  constituent  of  a  rock.  A 
white  variety  (lime-alumina  garnet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet 
rock  at  Orford  in  Canada,  having  G.  =  3 '52-3 '53.  A  similar  garnei-feUyie  exists  in  Htiyreuth  in 
Bavaria.  At  St.  Kran9()is  in  Cnnnda  there  is  a  yellowish  white  and  greeniii^h  white  garnet  rock, 
oons{.<iting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S.  Hunt, 
of  57-7  of  Ihe  former  to  40*7  of  the  latter,  having  G.  =  3  38  (Rep.  G.  Can..  496.  1863). 
Edogyte  is  a  garnet-eiiphotide.  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite 
or  omphacite.     These  irnriiet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Garnet  crystals  often  contain  inclusions  of  foreign  matter,  but  only  in  part  due  to  altera- 
tion: as,  vesuvianite,  calciie,  epidote,  quartz  (f.  8);  at  times  the  garnet  is  a  mere  shell,  or 
perimorph,  surrounding  a  nucleus  of  another  species.  A  black  iamet  from  Arendal,  Nor- 
way, contains  both  catcite  and  epidote  ;  crystals  from  Tvedestrand  are  wholly  calcite  within, 
there  being  but  a  thin  crtist  of  garnet.  Crystals  from  East  Woodstock,  Maine,  are  dodecahe- 
drons with  a  thin  shell  of  cinnamon  «;toiie  enclosing  calcite;  others  from  Raymond.  Me.,  show 
successive  layers  of  garnet  and  calcite.     Many  such  cases  have  been  noted. 
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CrTBtals  of  nmet  in  the  form  of  thin  flat  dhka  are  not  Infreqnentlf  obserred  embedded 
between  plmiea  of  mica.  a 

The  garnet  of  granite,  gnelM,  j^nnljte,  mica  scblsU,  and  simi- 
lar rocks  is  chieHy  tbe  irDQ-slummium  variety,  atmandUe,  but  In- 
duilea  also  andradiie  and  the  iaomorphous  Tarietiee  Intermediate 
between  tfaeiii.  QTOuularile  ia  especinlly  comnioD  in  crystalline 
lunestone,  where  it  is  amuciated  with  vegumnlte,  wol1a«toDite,  dlop- 
■ide,  etc.:  It  nccura  also  m  crystalliue  scblsts.  Pgrope  belongs  pecul- 
iarly to  peridotytesi  and  tbeserpeutinea  formed  from  them;  occure 
also  lu  bikmlt.  8puaarlile  ocean  In  Kranitic  rocka.  In  quartzyte.  In 
wheuione  scbUla  (Belgium);  It  has  been  uoted  Milh  topaz  in  lilbo- 
pbyses  In  rhyolyle  (Colorado).  The  black  variety  of  andradite, 
MManiM.  is  <>immon  in  eruptive  rocks,  eapeclallr  with  nephellt«, 
leuclte,  tUiiB  in  pbooolytiie,   leudtopbyrea.   nepbelinytes;    it    aliH) 

occurs  as  a  prmlucl  of  contact  meiamorpblam.  DemunUM  occurs  /].  <  11.,  a^.. 
la  aerpentiae.  Uoanmlt  belonps  particularly  with  chromiw  in  ser-  "«°e»  n^le  luWB, 
penline;  It  occurs  also  in  granular  limestone.  neaaie. 

Many  foreign  localilieB  of  garnet  have  been  mentioned  In  the  preceding  pases,  rinder  the 
head  of  mmpotitioa  and  tanetie*.  The  beal  einnamon-4lont  cornea  from  Ceylon,  Tn  gneiss;  also 
from  Malsja  in  Wermlanil,  in  cryBtalline  limestone;  on  the  Mussa-Alp  In  the  Ala  valley  in  Pied- 
mont, with  cluiDchlore  and  d'.opslde:  at  Mlltagshorn,  Saasthal,  Switzerland,  with  the  same 
mlnernls,  reddUh  brown  in  color,  also  from  Zermntt;  pale  isabella-yellow  at  Auerbacli;  nearly 
colorless  doducahairal   crystals  at   Gleinitz  near  JordangrnQbl,    Silesia;    a    brownish   variety 

Samamovile)  nt  Klmlto  in  Finland.  A  boney-yeDow  garnet  In  oelakedroTu  occurs  in  Elba, 
roaaularite  of  pale  greenish  color  comes  from  the  banks  of  the  Vilut  In  Siberia;  in  serpentine  - 
with  vesuvlanlte,  ateo  from  Czlklowa  and  Orawitza  in  the  Banal:  boney-yellow  to  green  or 
brown  crystalB  at  Kt'zbSnyn;  with  vesuvlanite  and  wollnstonite  in  ejected  maBses  at  Vesuvius;  in 
white  or  colorless  crystals  In  Tellemark,  in  Norway,  and  the  Sblabimpk  Mts.,  in  the  Ural;  also 
whitish  in  a  reainopal  pseudomorph  after  coml  in  Tasmania;  tn  groups  of  dark  brown  dodeca- 
hedrons at  Htiilgee,  New  South  Wales;  dark  honpy-yellow  dodecahedrons  with  pyrlte  at 
Quadalcazar.  and  clear  pink  dodecahedruns  [0.  =  8*46  Jnrsson)  at  Morelos,  Meiioo  (see  p.  11^). 

Pyrope  occurs  In  serpentine  (from  peridotyle).  a  serpentine  conglomerate,  and  In  the  sands 
of  the  regiou,  near  Meronltz.  Tfzlblitz,  and  Podaedlili,  in  Bohemia,  where  the  variety  used  ns  a 
gem  is  obtained:  also  at  ZObliti  and  Qreifendorf  in  Biixony;  the  valley  of  Krems  (Ki'emzei  near 
Budweisin  Boherain,  in  a  serpentine  ruck;  in  the  Vosges;  Elie  in  Fife,  Scotlsnd,  the  "Elie 
rubies;"  in  tbe  diamond  diggings  of  South  Africa,  as  at  KImberley,  see  p.  S  ("Cape  rubles "); 
reported  from  Burma.  Almandilt  is  common  in  jFranlte.  gneiss,  eckigyle,  etc.,  in  many  locali- 
ties In  Saitnny.  Silesia,  etc, ;  at  Eppeureutb  near  Hof,  Bavaria  (In  eclogyie);  In  dodecahedrons  8 
to  4  inches  through  at  Falun  In  Sweden,  in  hyadnlh-red  or  brown  crystals  in  the  Zillerthal  and 
Oeiilhal,  Tyrol.  Precious  garnet  comes  In  fine  crystals  from  Ceylon,  Pegu,  Brazil,  and  Green- 
laall  also  from  tbe  Sarwar  mines  in  Rajputana  and  at  Kakoria  In  Jaipur  In  British  India. 
Bpenarlite  is  from  AncbaSenburg  in  llie  Spessart,  Bavaria;  in  the  white  feldspar  of  the  granite 
of  El>ia;  at  Bt.  Marcel,  Piedmont;  la  pegmatyte  at  Vllate  near  Cbantetoube.  Uaiile-Tienne;  at 
Broddbo.  near  Falun,  Id  Sweden;  Ilefeld  in  the  llarz;  in  the  whetstone  slates  of  tbe  Ardennes 
at  Viel  Salm,  Ottrez,  Salm-Cbateau,  Belgium;  In  Ross-sbire  and  other  points  in  Scotland. 
(C(.  HedUle,  1c.) 

Among  tbe  varieties  of  the  calcium-iron  garnet,  andradite,  the  beautiful  green  demantoid  or 
"  Umlian  emerald ''  occurs  In  transparent  greeiijj'h  rolled  pubblea,  also  In  rryalals,  in  the  gold 
wttabiogs  of  Nizhni- Tagllsk  in  the  Ural:  also  in  the  stream  Bobrovka,  10  versts  B.W.  ^om 
Poldnevaya  in  Ibe  Sisersk  on  the  west  slope  of  the  Ural;  first  found  in  loose  pieces,  later  In  a 
aerpen'inn  rock,  embedded  in  fibrous  serpentine;  green  crystals  occur  at  Scbwarzenberg, 
Saiony:  brown  to  green  crystals  at  Morawltza  and  Dognacska;  emerald-green  at  Dobechau;  in 
the  AIn  valley.  Piedmont,  the  yellow  to  greenish   UmiiTOlUe,  with  Its  characteristic  vicinal  bei- 


octahedron  (f).  AHocliroiU,  an  anple-green  and  yellnwlsb  variety,  of  different  shades,  c 
at  Zermalt,  in  geodes  of  crysldls  In  chlorile  schist;  brilliant  black  crystals  (.melaniU)  urn 
brown,  at  Vesuvius  on  Mte.  Sjmma;  and  In  a  volcanic  tufa  at  FVascati  near  Rome;  in  Baden  a 


the  Kai8en>ti>hl:  Pic  d'Espada  and  that  of  Erealids  near  Barfges  in  the  Hautes-Pyr^n^  (Pgre- 
n^ile)  Aptfne  ocelli's  in  yellowlah  and  browninh  gi'eeu  crystals  at  Scbwarzenbcrg  in  Saxony, 
and  on  the  borders  of  the  Lena  in  Sitwria:  brown  to  black  crystals,  highly  modifled,  in  the 
PtitHcbthal.  Tyrol;  other  localities  are  L&ngbim  in  Sweden.  PitkAranM  in^FInland.  Arendal  In 
Norway,  whence  very  large  dodecahedral  crystals  are  obtained.  Uvtrovile  Is  found  at  Saranov- 
•l(ivi  n  -ir  lUserak.  alho  in  tbe  vicinity  of  Kyshtymsk.  Ural,  lining  cavities  or  tissuresia  chromic 
Imn;  nt  Hiinle.  in  Riipshu  JD  the  weslern  Himalayas;  at  Jordansmllhi,  Silesia;  Pic  Posets  near 
Venaaqiie  in  the  Pyrenees  on  chromite.     It  is  named  after  the  Russian  Count  Uvarov, 

Near  Cauterefs,  in  the  Hautes-Pyrfinfea,  large  crystalaof  brown  garnet  have  a  nucleus,  easily 
sepnrsble,  of  dull  grceii  crystallized  vesuviantle;  tlie  cr>niaini[ii;  rock  in  a  cumpnct  gray  limestone. 
In  N.  America,  in  X/iijte,  beautiful  vellow  crystals  or  cinnamon  stone  (with  vesuvianite)  at 
Paniorgfleld.  Phlppsliiirg.  aiid  Rnmford;  maniranesian  garnet  at  Phippsburg,  as  well  as  fine 
yellow  garnet;  in  mica  slate  near  the  bridge  at  Windham,  with  staurollte;  in  granite  veins  at 
ntr<.«ked  Mounmin.  along  with  lieryl;  In  large  reddish  brown  crystals  at  Buckfield,  on  tbe 
c»t*tea  iif  Mr.  WiilermiiD  and  Mr.  Lowe;  bandsnme  red  gamuts  at  Brunswick.     In  Jf.  Hamp., 
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at  Hanover,  small  clear  crystals  in  syenitic  gneiss:  blood-red  dodecahedrons  at  Franoonla,  in 
geodes  in  massive  garnet,  with  calcite  and  magnetic  iron;  at  Haverhill,  in  chlorite,  some  \\  in.; 
at  Warren,  beautiful  cinnamon  garnets  with  green  pyroxene;  at  Unity,  on  the  estate  of  J.  Neal, 
with  actinolite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  stauroUte;  at 
Grafton,  |  to  1  in.  in  oiameter.  In  Vermont^  at  New  Fane,  large  crystals  in  chlorite  slate;  also 
at  Cabot  and  Cavendish.  In  Mau.,  at  Carlicde,  geodes  of  transparent  cinnamon -brown  crystals 
similar  to  figure  4,  with  scapolite  in  limestone;  also  in  gneiss  at  Brookfield  and  Brimfiefd;  in 
crystals  at  Biedford.  Chesterfield,  with  the  Cummington  cyanite,  and  at  the  beryl  locality  of  Barre; 
fine  dark  red  or  nearly  black  trapezohcdral  crj^stals  at  Russell,  sometimes  very  large;  red  garnets 
at  Chester.  In  Ckmn.,  trapezohedrons,  i  to  1  in.,  in  mica  slate,  at  Reading  and  Monroe;  dodeca- 
hedrons at  South  bury;  at  Haddam,  crystals  of  manganesian  garnet,  often  2  in.  through,  with 
chrysoberyl;  at  Lyme,  large  blackish  brown  crystals  in  limestone;  near  New  Haven,  at  Mill 
Rock  in  trap  at  junction  with  sandstone  in  pale  yellow  brown  crystals  (f.  6)  resembling  topazolite, 
also  melanite  (anal.  10)  at  East  Rock  on  faces  of  trap  in  rosettes  of  dodecahedrons  with 
magnetite,  etc;  manganesian  garnet  at  Branch ville. 

In  N,  York,  in  mica  slate « in  Dover,  Dutchess  Co.,  small;  at  Roger's  Rock,  crystallized  and 
massive,  and  colophonlte  of  yellow,  brown,  and  red  colors,  abundant;  brown  crystals  at  Crown 
Point,  Essex  Co.;  colophonite  as  a  large  vein  in  gneiss  at  Wiilsboro,  Essex  Co.,  with  wollastonite 
and  green  coccolite,  and  also  at  Lewis,  10  m.  south  of  Keeseville;  in  Middletown,  Delaware  Co., 
large  brown  cryst.;  a  cinnamon  variety,  crystallized  and  massive,  at  Amity;  on  the  Crotoa 
aqueduct,  near  Yonkers,  in  small  rounded  crystals,  and  a  beautiful  massive  variety — the  latter, 
when  polished,  forms  a  beautiful  gem;  oil-^reen  dodecahedrons  at  the  magnetite  iron  mine, 
Brewster,  Putnam  Co. ;  a  large  garnet  weighmg  nearly  10  lbs.  and  with  a  maximum  diameter  of 
6  inches  was  found  in  an  excavation  in  New  York  City,  in  West  85th  Btreet,  in  1885.  In 
JV.  Jersey,  at  Franklin,  black,  brown,  yellow,  red,  and  green  dodecahedral  garnets:  also  near 
the  Franklin  furnace  polyadelphite.  In  Penn,,  in  Chester  Co.,  at  Pennsbury,  fine  dark  browo 
crystals  with  polished  faces,  in  granite;  near  Knauertown,  at  Eeims'  mine,  in  handsome 
lustrous  crystals;  at  Chester,  brown;  in  Concord,  on  Green's  Creek,  resembling  pvrope;  in 
Leiperville,  red;  at  Mineral  Hill,  fine  brown;  at  Warren,  black;  at  A  vondale  quarry,  fine  hessonite; 
uvarovite  at  Woods'  chrome  mine,  Lancaster  Co.  In  Delaware,  cinnamon -stone  in  trapezohe- 
drons, at  Dickson's  quarry,  7  m.  from  Wilmin^n.  In  Virginia,  beautiful  transparent  spessar- 
tite,  used  as  a  gem,  at  the  mica  mines  at  Amelia  Court  House.  In  Ji.  Carolina,  fine  cinnamon- 
stone  at  Bakersville;  red  farnets  in  the  gold  washings  of  Burke,  McDowell,  and  Alexander 
counties;  also  mined  near  Morgantown  and  Warlich,  Burke  Co.,  to  be  used  as  '*  emery,"  and  as 
"  garnet-paper;"  a  garnet-rock  at  Bunisville,  Yancey  Co.    In  Kentucky,  fine  pyrope  in  the 

Eeridotvte  of  Ellis  Co.    In  ArkanaaSt  at  Magnet  Cove,  a  titaniferous  melanite  ynih  scborlomite. 
large  dodecahedral  crystals  entirely  altered  to  chlorite  occur  at  the  Spurr  Mt.  iron  mine.  Lake 
Superior  (Pumpelly). 

In  Colorado,  at  Nathrop,  fine  spessartite  crystals  in  lithophyses  in  rhyolytc  with  quartz  and 
topaz.  In  large  dodecahedral  crystals  up  to  14^  lbs.  in  weight  at  Ruby  Mt.,  Salida,  Chaffee  Co., 
the  exterior  is  usually  green  from  a  layer  of  a  chlorite  (see  p.  660)  due  to  alteration.  In  Neeada, 
small  but  fine  red  garnets  in  Ruby  Valley,  Elko  Co.;  at  Black  Cafinn,  Colorado  R.;  almandite 
in  White  Pine  Co.  In  Arigofui,  yellow-green  crystals  in  the  Gila  cailon;  pyrope  on  the  Colorado 
River  in  the  western  part  of  the  temtory.  New  Mexico,  fine  pyrope  on  the  Navajo  reservation 
associated  with  chrysolite  and  a  chrome-pyroxene.  In  California,  green  with  copper  ore,  Hope 
Valley,  El  Dorado  Co.,  on  Rogers'  claim;  also  with  copper  ore  in  Los  Angeles  Co.,  in  Mt. 
Meadows;  uvarovite,  in  ciystais  on  chromite,  at  New  Idria;  uvarovite  in  serpentine  with 
chromite  on  the  American  river  below  Towle's  station  on  the  Central  Pacific  R.R  Common 
garnets  at  many  points.  Fine  crystals  (f.  4)  of  ideal  symmetry  of  a  rich  red  color  and  an  inch  or 
more  in  diameter  occur  in  the  mica  schists  at  Fort  Wrangell,  mouth  of  the  Stickeen  R.,  in 
Alaska. 

In  Canada,  at  Marmora,  dark  red;  at  Grenville,  a  cinnamon-stone;  an  emerald-green  chrome- 
garnet,  at  Orford,  Quebec,  in  granular  masses  and  druses  of  minute  transparent  dodecahedral 
crystals,  with  millerite  and  calcite;  and  in  the  same  vicinity  larp)  cinnamon -red  and  yellowish 
crystals  of  garnet  along  with  pyroxene;  fine  colorless  to  pale  olive-green,  or  brownish  crystals, 
at  Wakefield,  Ottawa  Co.,  Quebec,  with  white  pyroxene,  honey-yellow  vesuvianite,  etc.,  also 
others  bright  green  carrying  chromium;  dark  red  garnet  in  the  townships  of  Villeneuvc  (spessar- 
Ute)  and  'Templeton ;  pale  yellow  at  N.  Elmsby. 

In  jewelry,  the  lighter  clear  garnets  are  often  called  hyacinth.  The  yellowish  is  the  Jadnta 
la  bella;  a  yellowish  crimson,  the  Onamaccino;  and  another  very  similar,  VermeiUe,  or  HyadiUk' 
Garnet;  the  red,  with  a  violet  tinge,  Hubinodi-roeca,  and  also  Grenat  Syrian  (from  8yriam  in 
Pegu),  and  probably  the  Amethyetitontee  of  Pliny.  The  deep  and  clear  red,  like  Burgundy  wine 
in  shade,  is  the  true  predoue  garnet,  which  is  either  pyrope  or  almandite.  The  ancient  name 
ar^pa^,  meKoXng  a  burning  coal,  alludes  to  the  internal  fire-like  color  and  reflection,  and  was 
applied  also  to  some  ruby.  The  lAtin  name  earbunculue,  from  earbo,  coal,  has  the  same  signifi- 
cation. 

Alt— Garnets  containing  ferrous  iron  often  become  rusty  and  disintegrated  through  the 
oxidation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limonite,  magnetUe, 
or  hematite.  The  action  of  waters  containing  traces  of  carbon  dioxide  and  carbonates  nnd  sili- 
cates in  solution  results  in  the  same  changes  nearly  as  with  pyroxene,  producing  at  different 
times  a  loss,  or  alteration,  of  bases,  or  by  a  further  change  and  the  addition  of  watec;  eteniilf. 
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terpeniine,  ehloriie.  The  lime  in  the  lime  garnets  may  be  taken  up  by  the  carbonic  acid  of  the 
waters;  and  if  magnesia  is  combined  with  the  carbonic  acid,  it  may  take  the  place  of  the  lime, 
and  thus  give  rise  to  a  Mrpentifie  or  sieatiie  pseudomorph.  or  to  a  ^eJiloriU,  if  the  iron  partly  re> 
mains.  Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  rare. 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Bischof,  since  part  of  the  bases  is 
often  lost  through  incipient  change.     Quartz  also  occurs  with  the  form  of  garnet. 

The  common  iron-aluminium  garnet  is  especially  liable  to  alteration,  and  besides  the  changes 
noted  above,  pseudomorphs  of  scapolite,  mica,  olizoclase,  epidote,  amphibole  have  been  noted  (cf. 
Cathrein,  below).  The  calcium-iron  garnet  yields  pseudomoi-phs  of  epidote,  chlorite,  serpentine, 
orthoclase. 

The  magnesium-aluminium  garnet,  pyrope,  is  also  frequently  altered,  forming  chlorite, 
serpentine,  and  various  more  or  less  definite  substances.  8chraurs  kelyphUe  (Vh.  G.  Reichs., 
244,  1879.  Zs.  Er.,  6.  859,  1882)  forms  a  zone  about  a  nucleus  of  pyrope  (hence  from  K€Xv<f>n<i, 
a  nut  tihell)  at  Erems,  Bohemia.  Its  composition  is  given  by  the  analysis  below,  but  Lasaulx 
(1.  c.)  has  shown  that  it  is  not  a  homogeneous  substance. 

8iO,   Al,OgFe,0,  FeO  MnO  MgO    CaO 
jr«/ypAito  G.=30e4       40-41    13-35    2  47    7  02    031    2740    6  05  ign.  2-21,  CraO,  l-75=99-97 

On  the  alteration  of  garnet,  see  Blum,  Pseuuomorphosen,  Roth,  Ch.  Geologic,  1;  also  the 
foUowine:  Helland,  Pogg.,  145,  480.  1872;  Saualpe,  Nledzwiedski,  Min.  Mitth.,  162,  1872;  Lsx., 
Ber.  nled.  Ges..  July  8,  1882;  serpeniiue  region  near  Budweis,  Bohemia,  Schrauf,  Zs.  Kr.,  6, 
321, 1882.  and  Lsx.,  8,  803,  1883;  altered  garnets  in  amphibolyle.  Tvrol,  Cathrein.  Zs.  Kr.,  10, 
433, 1885;  Lake  Superior,  crystals  altered  to  chlorite,  Pumpelly,  Am.  J.  8c.,  10,  17,  1875;  L. 
Superior  and  Colorado,  Penlield  and  P.  L.  Sperrv,  Am.  J.  So.,  32,  807.  1885. 

For  the  tmalj^ses  of  the  various  kinds  of  "  chlorite  "  produced  by  the  alteration  of  garnet,  e,g. 
that  of  L.  Superior,  Salida,  Col.,  see  under  the  Chlobitb  Group,  p.  600. 

Artif. — Obtained  artificially  with  dlfflculty.except  the  mauganesian  rariety,  spessartite, which 
has  been  formed  by  Gorgeu  from  fusion  of  the  constituents  in  magnesium  chloride;  also  by 
Bourgeois  with  arborescent  crystallites  of  hausmannite.  The  fusion  of  garnet  ordinarily  results 
in  the  separation  into  such  compounds  as  pyroxene,  melilite,  monticelUte,  scapolite,  anorthite. 
Melanite  with  nephelite  has  been  formed,  however,  from  fusion  by  Fouque  and  L6vy.  Also 
early  reported  that  melanite  sarnets  have  been  obtained  in  a  glass  proceeding  from  the  fusion  of 
vesuvianite  (Klaproth)  and  of  a  melanite  from  Frascati  (by  Kobell).  Miller  mentions  the  occur- 
rence of  garnet  in  crystals  as  a  furnace  product.  Cf.  Bourgeois,  Ann.  Ch.  Phys.,  29,  458,  1888, 
and  Reprod.  Min.,  121.  1884;  Doelter.  Jb.  Min.,  1.  158,  1884;  Fouqu6&  Lfevy.  Bull.  8oc.  Min., 
2,  105.  1879.  also  Synth.  Min..  121.  1882;  Gorgeu.  Bull.  8oc.  Min.,  6,  283,  1888. 

Ref.—^  See  Biiuer.  Zs.  G.  Ges..  26,  119,  1874,  for  list,  early  authorities,  localities,  etc. 
*Web8ky,  Jordansmtthl.  Zs.  G.  Ges.,  21,  753,  1869.  'Bauer,  I.e.  '» E.  S.  D,  New  Haven. 
Am.  J.  Sc..  14,  218,  1877.  *  Rath,  Ptitschthal,  other  planes  with  anomalous  indices  are  noted, 
Zs.  Kr„  2.  178,  1878.  •  Schuniacher.  Zs.  G.  Ges.,  30,  498.  1878.  '  Rath,  Piz  Alpetta,  Zs.  Kr., 
6.  495,  1881.  » E.  Sec.,  Tiriolo,  Rend.  Ace.  Line,  2, 182, 1886.  •  Cathrein,  Roihenkopf,  Tyrol, 
Min.  Mitth.,  10.  56,  1888.  '^  Wiik.  Mio.-Saml.  Helsingfors,  p.  83,  1887.  »'  Cathrein,  grossula- 
rite,  Le  Selle,  Tyrol,  Min.  Mitth.,  10,  397,  1888. 

"  Tmns,  Arzruni,  Pitkftranta,  he  shows  also  that  the  supposed  twins  of  Kobell  with  tw.  pi. 
o  are  only  accidental  associations,  Vh.  Min.  Gtes.,  23,  126.  1887.  ^*  P<irting  \  d,  MUgge,  Jb. 
Min.,1,  239,  1889. 

"  Optical  anomalie9.  Wichmann,  Zs.  G.  Ges.,  27.  749,  1875;  Hirschwald,  Min.  Mitlh.,  240, 
1875;  Lsx.,  Jb.  Min.,  630.  1876;  Mid.,  Ann.  Mines,  10,  lt>0.  1876;  Btd..  Bull.  Soc.  Min.,  4,  12. 
1881;  Klein.  Jb.  Min.,  1,  87.  1883,  1,  200,  1887;  G.  NordenskiOld,  G.  F5r.  F5rh..  12,  350.  1890; 
Bgr..  Zs.  Kr.,  16,  170,  1890.  '^  BtfracUve  indices,  quoted  by  Roseubusch,  Mikr.  Phys.,  260, 
1885;  cf.  also^Dx.,  N.  R.,  8,  1867.  Abwrption  spectra,  Vogel,  Ber.  Ch.  Ges.,  10,  873.  1877. 
Specific  heat,  Oberg,  Of  v.  Ak.  Siockh.,  42,  No.  8,  48,  1885. 

Trautwinite  E,  Ooidsmiih,  Proc.  Ac.  Philad..  pp.  9,  848,  865,  1878.  An  impure  uvarovite 
(Genth)  occurring  with  chromite  from  Monterey  Co.,  Cal. 

371.  SOHORLOBCm!.  Shepard,  Am.  J.  Sc.,  2,  251,  1846.  Ferrotitanite  Whitney,  J. 
Nat.  Hist .  Boston,  6,  45,  1849.     Schorlamit  Rg, 

Iwaarit  Kutorga,  1851.  N.  Nd.,  Verz.  Finl.  Min.,  1852.     Ivaarite. 

Isometric,  in  trapezohedrons  and  dodecahedrons  (?).  Usnally  massive,  without 
cleavage. 

Fracture  conchoidal.  H.  =  7-7-5.  6.  =  3-81-3-88.  Luster  vitreous.  Color 
black,  sometimes  tarnished  bine,  and  with  pavonine  tints.  Streak  grayish  black. 
Optically  isotropic  like  garnet,  Dx. 

Comp — Probably  analogous  to  garnet,  3CaO.(Fe,Ti),0,.3(Si,Ti)0,. 

Cf.  Rg.,  Min.  Ch.,  Erg.,  201,  1886.  Kocnicr,  Proc.  Acad.  Philad.,  355.  1886. 
AnaL— 1,  Whitney.  1.  c.    2,  Ug.,   Min.  Oh.,  672,  1875.    3,  Knop,    Zs.    Kr.,  1.  58.  1*^77 
4  Koeoi^,  1.  c.    Also  5th  Ed.,  p.  890. 
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G.  8iO,     TiO,   Fe,0.   FeO    CaO    MgO 

1.  Magnet  Ccve  3  807       25-66    22  10    21*58      —     2»-78      —    =9912 

2.  ••  "     8-788       2«0»    21-34    2011    1*57    29-8«    186  =  99*85 
8.        •  •'  2610    20*52         21 95         29*85    1*47  =  99*89 

4.         <  '*     8  876       25*80    12*46    28*20    0'46»  81*40    1*22  TisO, 4*44,  AlsOs  1*00  =  99-98 

•MnO. 

The  mineral  was  first  correctly  described  and  analyzed  by  Whitney,  1.  c.  Shepard  made  It 
a  hydrous  silicate  of  iron  sesquioxide»  yttria.  and  perhaps  tboria.  Koenig  ^owed  that  It  could 
be  referred  to  tlie  Garnet  Group,  an  idea  earlier  suggested  by  Rg.  and  others. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3  to  a  black  glass.  ReactioL3  for  iron  with  the  fluies. 
Fused  with  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame,  gives  a  violet  bead. 
Gelatinizes  with  hydrochloric  acid,  the  solution  becoming  violet  when  boilei  with  metallic  tin 
(titanium). 

Obs. — In  small  masses  with  elseolite  and  brookite  in  the  Ozark  Mts..  Magnet  Cove, 
Arkansas.  It  occurs  intimately  associated  with  black  garnet  forming  parts  of  garnet  crystals 
und  probably  has  itself  the  same  form.  A  titaniferous  garnet  resembling  it  occurs  in  the 
KAisei-stuhl,  near  Oberschaffhausen,  in  phonolyte.  Cf.  K^nop,  1.  c.  and  analyses,  p.  444. 
Named  from  a  resemblance  to  schorl  (blaok  tourmaline). 

IvAARTTB  N.  Nardentkiold,  Beskr.  Finl.  Min.,  101,  1855.  Has  the  characters  of  schorlomite, 
and  like  it  is  found  with  elseolite.  It  occurs  both  massive  and  in  garnet-like  crystals,  is  lustrous 
black  and  opaque,  with  adamantine  luster.  H.  =  6*0,  and  G.  =  8'07-3'69.  The  mineral  is 
stated  on  the  basis  of  an  unpublished  analysis  of  Thoreld  to  have  the  percentage  composition 
(calculated):  SiO«  2915,  TiO«  18*98,  FcO,  25*26,  CaO  26-61  =  100.  which  corresponds  very 
closely  to  schorlomite.    B.B.  fuses  to  a  black  glass.    From  Ivaara  in  Kuusamo,  Finland. 


MONOCLINIC  SPECIES  RELATED  TO  THE  FOREGOING. 

Partfichinite  and  Agricolite  have  respectively  the  composition  of  speasartite  and  eulytite. 
Both  species  need  further  examination. 

372.  PARTSOHnnTB.    Partschin  Raid.,  Ber.,  3,  440,  1847,  Ber.  Ak.  Wien,  12,  480, 
1854. 

Monoclinic.    In  small  dull  crystals  somewhat  resembling  augite. 
Forms:    a  (100,   ^i),      c  (001,  0),    m  (110,  /),    e  (Oil,  14),    p  (112,  i).    Angles  (meas. 
Foetterle)      mm'    =   88**   8,       ac   =   52**    16,       ee'    =    64*,       also  (calc.)    ep   =   53"   8, 
pp   =  76-  84 . 

Fracture  subconchoidal.     H.  =  6*5-7.     6.  =  4*006  Haner.      Laster  a  little 
greasy,  feeble.     Color  yellowish,  reddish.     Subtranslucent. 
Comp.  -  (M!i,Fe),AI,Si,0„  like  spessartite. 
AnaL— 1,  2,  Huuer.    Another  incomplete  analysis  gave  46*72  p.  c.  SiOs. 

SiOc  AUO,  FeO  MnO  CaO  H,0 

35-28  1»08  14«8  2911  [182]  0  88  =  100 

8489  18-95  1386  29*34  2*77 

Obs.— In  veiy  nmall  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of 
Ol&hpian,  Transylvania;  attention  was  early  called  to  them  by  Breithaupt. 

373.  AORIOOUTE.    Fremeel,  Jb.  Min  ,  791,  947,  1878;  686,  1874. 

Monoclinic,   Groth.      fi  =  70°.     In   globular  or  semi-globular  /orms,  with 
radiated  or  fibrous  structure.     Also  m  indistinct  groups  of  crystals.     Soft,  brittle, 
heavy.     Luster  adamantine,  greasy.     Colorless  to  wine-yellow,  hair-brown. 
Comp. — As  for  eulytite,  Si^Si.O... 
Anal. — Frenzel,  1.  c. 

SiO,  16-67  BiaO,  81*82  Fe,0«  0*90  =  99-89 

Obs.— Occurs  at  Johanngeorgenstadt  on  quartz,  associated  with  native  bismuth,  cloantbite, 
bismite;  also  at  the  mine  NeuglQck,  Scbneeberg. 

Includes,  according  to  Frenzel.  the  arsenwismnth  of  Breithaupt.  Arsenik-Wismutli  Wem. 
Breiih.  Letzt.  Min.  Syst..  23,  62,  Iloffni  .  4,  65,  1«17.     Formerly  included  with  eulytite. 

N»aied  for  the  Saxon  mineralogist,  Georg  Agricola  (1490-1555). 
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374.  Konticellite 

375.  Fonterite 

Boltoiiite 

376.  Chryaolite 

Uyalosiderite 
376A.     Hortonolite 
376B.    Titan-Olivine 

377.  FayaUte 

378.  Knebelite 

379.  Tephroite 
379A.     Koepperite 


5.  Chrysolite  Groap.    E,SiO^.    Orthorhombic 

CaMgSiO,  d\l\i==  0-4337  : 1  :  0-5758 

0-4656  :  1  :  0-5865 


Mg,SiO, 
(Mg,Fe).SiO, 

(Fe,Mg,Mn),SiO, 


Fe,SiO, 
(Fe,Mn),SiO, 
Mn,SiO, 
(Fe,Mn,Zn),SiO, 


0-4584  :  1 :  0-5793 
0-4600  : 1  :  0  5939 


Id  form  the  species  of  tbe  Chrysolite  Group,  R^SiOi.  are  closely  related  in  angle  tc 
Chiysoheryl,  BeAUOf;  also  somewhat  less  closely  to  the  species  of  the  Diaspore  Group, 
U,A1,0«.  etc.     Cf.  Br5gger,  Zs.  Kr.,  18,  877,  1890. 


374.  MONnOEUilTE.    JS^-ooAv.  Phil.  Mag.,  10,  265, 1881.    Batrachit  Br(;»^.,  Char.,  807, 
18S2.    Sac-chit  [misprint  for  Scacchit?J  N,  Nordenskiold,  Atom.  Ch.  Min.  Syst.,  04,  1848. 

Orthorhombic.     Axes  a\l\t-  0-43375  :  1  :  0-57576  Rath*. 

100  A  110  =  23°  27',  001  A  101  =  53°  Of,  001  A  Oil  =  29°  55|'. 


Foniui' : 
b  (OlO,  t-S) 


m  (110,  /) 
s   (120,  i'i) 


d  (101.  l-i) 
h  (Oil,  l-i) 


k  (021,  21) 
e  (111,  1) 


/(121,  2-2) 


mm"  =    46*  64' 

«•     =  98*  r 

dd      =  106*    1' 
1. 


hh'  =  CO'  62' 
JM  =  98*  8' 
«0'   s98'    0' 


ff'  =  82'  4' 
ee"  =  110' 42* 
ff"  =  120'  48' 

2. 


«'"  =  *88'  18' 
me  =♦34*' 89' 
J"=    69"  26' 

3. 


1,  Vesuvius,  Rath.    2,  Monzoni,  Id.    3.  Magnet  Cove,  Pireson. 

Crystals  like  chrysolite  in  habit  (f.  1-3).  Also  in  embedded  crystalline  grains 
and  cleaYable  massive. 

Uleiivage:  b  distinct.  Fracture  subconchoidal  to  uneven.  Brittle.  H=5-5-5. 
0.  =  3-03-3-25.  Luster  vitreous,  slightly  resinous  in  the  massive  variety.  Color- 
less, yellowish  eray,  pale  greenish  gray,  and  whitish.  Streak  uncolored.  Trans- 
parent to  translucent. 

Var.— rl)  M&nUeellite,  in  colorless  to  yellowish  gray  crystals;  the  original  from  Vesuvius; 
6.  =  8-119-3-240. 

(2)  Batraefiiie,  cleavable  massive,  of  a  pale  greenish  gray  color,  or  whitish:  G.  =  8088. 
Breith. 

Comp.,  Var.— CaMgSiO,  or  CaO.MgO.SiO  =  Silica  38-5,  magnesia  25-6,  lime 
35-9  =  100.    Iron  replaces  part  of  the  magnesium. 


4o0 


SILICATES. 


AnaL-l.  Rg.,  Pogg..  109.  569,  1860.    2,  Id.,  ib.,  61, 446, 1840.  8,  Ratn,  ib.,  166.  8»,  1878L 

4,  Geuih.  after  deducting  4*7  p.  c.  apatite,  Am.  J.  8c.,  41, ,  1891. 

SiO,    FeO  MnO    MgO     CaO  ign. 

1.  MonticelUte       G.  =  8119       87*89    561      —     2204    8492      —  =  100-46 

2.  BatrMhite  8769    2  99      —     21*79    3545  1-27=    9919 

3.  ••  G.  =3054    f  38-25    480      --     2805    84*75      —=  100-85  (ign.  1-81) 

4.  Magnet  Coye    G.  =  8108    1^514    5*25    1*17    21*65    84*20  2*40  Al,Oi  0*19  =  100 


A  cbrysolite  from  the  paleopicrvte  of  Dillenburg,  Nassau,  gave  Obbeke:  SiOs  42*53, 
MnO  6-48,  MgO  85*68,  CaO  1409  =  98*78.  Jb.  Min.,  846,  1877. 

P3rr-i  etc.— B.B.  rounded  only  on  the  edges.  Soluble  in  dilute  hydrochloric  add  to  a  clear 
solution,  which  on  evaporation  gelatinizes. 

Obs. — Occurs  in  crystals  embedded  in  granular  limestone  with  mica  and  augite,  on  Mte. 
Somma;  very  rare,  most  so-called  monticellite  being  simply  chrysolite.  In  small  masses 
{batrachite)  containing  calcite  and  black  spinel  at  the  Toal  dei  iiizzoni,  on  the  south  side  of  Mte. 
Monzoni  in  the  Tyrol.    Also  on  the  Pesmeda  Alp  in  the  same  region. 

Monticellite  also  occurs  in  crystals  (f.  3  and  anal.  4),  and  in  erains  embedded  In  caldte,  at 
3Iaguet  Cove,  Arkansas;  the  crystals  have  a  pale  yellowish  gray  color  and  are  of  considerable  size, 
up  to  1  inch  in  length. 

MonticeUite  wiis  named  after  the  Italian  mineralogist,  T.  Monticelli  (1759-1846);  Batrachite 
from  /!idrpaxoi,frog,  in  allusion  to  the  color. 

Alt.— The  crystals  from  Tyrol  are  often  altered  to  serpentine  (anal.  1),  also  in  part  consisting 
of  an  aggregate  of  minute  fassaite  crystals  (anal.  2).  There  is  a  remarkable  similarity  in  form, 
as  noted  by  Rath,  between  the  form  of  the  original  faasaite  of  the  locality  and  the  altered 
monticellite.    Cf.  Rath,  1.  c. 


SiO.     Al.O.    FeO    CaO  MgO  H,0 

1.  Serpentine    G.  =  2*617       41*81      1*84     5*78     6*47  8808  12*85 

2.  Fasioite       G.  =  2*960       47*69      7*01      8*62    24*57  16*10  105 

»  Rath,  Pogg.,  Erg.-Bd.,  6,  484,  1870;  166,  24. 1875. 


100*28 
100*04 


376.  FORSTBRXTB.  Lew,  Ann.  Phil.,  7,  59,  1824.  Peridoto  bianco  Seacehi,  Diaitrib. 
Sist.  Min.,  68,  Napoli,  1842.  Peridot  blanc  Fr,  White  Olivine.  Boltonite,  Shep.,  Min.,  I, 
78,  1835.  ^^ 

Orthorhombic.     Axes  d:h  :d  =  0-46476:  1  :  0*58569  Bauer'. 

100  A  110  =  24°  55f ',  001  A  101  =  51°  34',  001  A  OH  =  30°  211'. 

Forma*!  e   (001,  0)  s  (120,  i-5)  h  (Oil,  l-i)  /(121. 2-S) 

a  (100,  f-i)  y  (540,  »D»  r  (130,  i-i)  k  (021,  2-1)  I  (131,  8-8) 

b  (010,  «)  m  (110,  /)  d  (101,  l-i)  «  (111.  1) 


1. 


2. 


yy'" 

^z 

40**  47i' 

kk' 

z= 

99'    li' 

mm" 

= 

49'*  51' 

ed 

•sz 

94*  48' 

M' 

^ 

94**  ir 

ee" 

^ 

108*  81' 

ty 

=s 

IV  18' 

ee'" 

= 

40*    Oi' 

dd 

SI 

103'    8' 

r" 

^5 

72*    r 

hh! 

zm 

60*'  48' 

w" 

~5 

96*"    3* 

In  crystals  resembling  chijsoliie  ;  often 
with  b  prominent ;  sometimes  in  twins.  Also 
in  embedded  imperfect  crystals,  grains,  or 
masses. 

Cleavage:  h  distinct,  c  less  so.  Fracture 
subcoiichoidal  to  uneven.  H.  =  6-7.  G.  = 
3*21-3*33.  Luster  vitreous.  Transparent 
to  translucent.     Color  white,  yellowish  white,  wax-yellow,  grayish,  bluish   gray, 

freenish;  sometimes  becoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
treak  uncolored.     Optically  +.     Ax.  pi.  |  c.     Bx  J_  a.     Axial  angles,  Dx/ 


1,  Baccano,  StrQver.    2,  Ural  (aual.  7),  Kk. 


2Ha,r  =  100"  52' 
2Ho.r  =  111"  28 

2H     =  lor    2' 
2h;!:J  =  11  r  13' 

2H,.M  =  lOr  80' 
2Ho.bi  =  110'  48' 

fir     =  l"6o7 
2Vr    =  86*'  1' 

fiy    r^  1-659 
2V-    =  «6^  tO' 

/STbi    =  1-670 
Wn»  =  86*  82* 
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Var. — 1.  Forsterite,  white  crystals  from  Vesuyius,  etc. ;  also  in  colorless  grains;  H.  as  7; 
G.  =  8-243  Rp. 

2.  Boltonite,  in  embedded  grains  or  imperfect  crystals  of  a  pale  greenish  or  yellowish  color, 
ibowing  distinct  cleavage,  from  Bolton,  etc.,  Mass.;  H.  =  6~6'5;  G.  =  8'2U8-8'828  Smith. 

Gomp. — Magnesiam  orthosilicate,  Mg,SiO^  or  2MgO.SiO,  =  Silica  42*9,  mag- 
nesia 57*1= 100.  Iron  is  present  in  small  amount,  and  thus  it  passes  into  ordinary 
chrysolite,  for  no  sharp  line  can  be  drawn  between  the  two  species;  see  further 
pp.  452,  453. 

AnaL-1.  Rg.,  Pogg.,  109,  568,  1860.  2,  Rath,  ib.,  165,  84^  1875.  8,  4,  Mierisch,  Min. 
MiUh.,  8.  119,  1886.  5,  Enop,  Zs.  Er.,  13,  240,  1887.  6,  Helland,  Fogg.,  148,  829.  1878. 
7,  Nikolayev,  Vh.  Min.  Ges.,  17,  809,  1882.  8,  J.  L.  Smith,  Am.  J.  Be,  18,  872,  1854. 
9,  Brush,  ib.,  21,  895, 1859. 

SiOs    MgO    FeO   CaO    ign. 

1.  Mte.  Somma  G.  =  8248       4241    58*80    2*88     —       —  =  9804 

2.  "         "       G.  =  8191       42-88    5490    1*57     tr,       —  =  98'80 

a     "         ••  4109    52-51    8-80      —     024  Na,0  0-80.  E,0  018  =  98-12 

4.  "         ••  41-85    5617    107      —     0*19  Na,0  012,  E,0  040  =  9980 

5.  Ealserstuhl  4188  4988  4*56  —  —  MnO  1-78,  Al,0,&  loss  200=100 

6.  Snarum  G.  =  8-22  41-82  5469  289  —  0*20  AUO.  0*28,  CrO  0*05  =  9896 

7.  Ural  G.  =  8191  4011  57-73  022  —  016  Fe,0, 1 18  =  99*40 

8.  BoUonUe  G.  t=  3*828  |  42*75  51*70  2*28  --  1*90  AlsO.  018  =  98*81 

9.  "  G.  =  8-21         42-82    54*44    147    085    0*76  =  100  84 

Fjrr.,  ato. — ^B.B.  unaltered  and  iofasible.  Boltonite  gives  traces  of  moisture  in  the  closed 
tube  and  becomes  colorless.  Decomposed  by  hydrochloric  acid  with  separation  of  gelatinous 
silica. 

Oba« — Forsterite  occurs  in  implanted  crystals,  with  spinel  and  augite  in  ejected  masses  on 
Mte.  Somma,  VesuTius:  also  in  the  Albani  Mts.  at  the  crater  of  Baccano,  with  wollastouite, 

Simet.  spinel,  etc.;  with  serpentine  at  Snarum,  at  Norway;  in  a  bluish  calcite  at  the  Nikolaye- 
aximilian  mine,  Zlatoust,  Ural;  in  the  limestone  of  the  Bchelinge  Matte,  Ealserstuhl,  in  gnuns 
of  a  dull  yellow  color. 

Boltonite  is  disseminated  through  a  whitish  cr3rstalline  limestone,  at  Bolton,  Mass. ;  also  at 
Rozbury  and  Littleton,  Mass.;  its  embedded  masses  or  crystals  are  often  over  an  inch  through, 
and  rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  then  softer  and  hydrous, 
with  the  composition  of  villarsite,  see  under  chrysolite,  beyond. 

Fareterite  was  named  by  L^vy  after  Mr.  J.  Forster,  founder  of  the  Heuland  cabinet. 

Artil — Artificial  magnesium  chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  in 
a  porcelain  furnace  a  mixture  of  silica  and  magnesia,  with  potassium  carbonate,  or  boric  acid. 
Ann.  Ch.  Phys.,  33,  56.  1851.  Also  Inter  by  Hautefeuille  by  fusing  a  mixture  of  silica,  mag- 
nesia, and  magnesium  chloride,  ibid.,  4,  129,  1869;  again  by  Lechartier  similarly,  but  using  ca- 
elum chloride,  C.  R.,  67,  44,  1868. 

Re£^>  Jb.  Min.,  1,  28,  1887.  •  Mir.,  818,  1852;  also  L6vy,  1.  c.  >  Hbg.,  Min.  Not.,  1,  21, 
1856.     *  Dx.,  N.  R.,  81,  1867.  Min.,  2,  ix,  1874. 

376.  OHRT80UTB.  Smarafdus?,  Beryllus?,  pt.  Vet,  Topazos?  pt.  Plin,  Not  Chryso- 
lithus  [=  Topaz]  Plin.,  37,  42.  Chrysolit,  Gemma  pellucidissima  colore  viridi  subflavo  in 
fgne  fugaci  (description  also  says  quadrangular,  infusible,  eic.),WaU.,  Min.,  118,  1747.  Peridot 
ordlDaire  [not  the  Oriental]  dArgentiUe,  Orykt..  161. 1755.  GulgrOn  Topas  =  Chrysolit  Oronst, 
Hin..  43,  1758.  Chrysolite  ordinaire  de  IMe,  Crist.,  280,  1772,  2.  271.  1788  [not  Peridot  de 
Ceylan  =r  Tourmaline  ib.,  2,  846].  Erisolith  Wem.,  Bergm.  J.,  878,  1789  +  Olivine  (fr.  basalt) 
r=:  Chrysolite  des  Volcans  FavAae,  Vivarais.  1778.1  TTw-n.,  ib..  55,  1790.  Peridot  H„  Tr.,  3, 
1801.  Hyalosiderit  Walehner,  Schw.  J.,  39,  65,  1828.  Glinkit  Bomanovski,  Bergjoumal  Russ., 
Oct  1847;  ident.  with  Chrysolite,  Beek,  Yh.  Min.  Ges.,  244.  1847. 

Orthorhombic.    Axes  d  :h:d  =  0 '46575  :  1  :  0-58651  Koksharov'. 

100  A  110  =  24^  58'  26",  001  A  101  =  51**  32'  48",  001  A  Oil  =  30**  23'  31". 

Fonna* :  m  (110,  T)  fl  (106,  J-l)<  v>  (012,  i-<)»  q  (116.  J)<  g  (212.  l-S) 

a  (100.  »-i)  8    (120,  i-i)  «  (102,  i-i)*  h  (Oil,  1-i)  o  (112,  i)*  /  (121,  2-5) 

*  (010,  ^1)  r   (180,  »-fi)  d  (101,  l-i)  k  (021,  2-i)  e  (111,  1)  I  (181,  8-8) 

c  (001,  O)  9    (140,  i-l)  i  (041.  4-0 

Also,  on  crystals  from  the  Pallas  Iron  (Eoksharov^^  macrodome  y  on  edge  d/v,  and  macro- 
pyramid  a  on  edge  d/o. 
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mm* 

•  =  49'  67' 

def 

«« 

108'    6' 

CO    =  84"  4r 

/*     =  78-  80^ 

M' 

=  94"    4' 

tow' 

^^ 

82"  41' 

W    =  64"  16' 

W     =  68"  47 

TT^ 

=  71  ■*  11' 

kh' 

= 

60"  47' 

<2f    =  59*  60i' 

00"  =  27"  62i' 

«' 

=  56'  27' 

kk 

"** 

99"    6' 

<rf    =  «6'  12* 

ed'"  =  40*    5' 

fiff 

=  28*'  42' 

a 

:^ 

188"  60' 

00'  -  (»•  17' 

ff"'   =  72"  18' 

99' 

=  64'  28' 

eq 

= 

18'    2* 

M'  =  94"  44' 

«"'   =  96*    9' 

1. 


2. 


3. 


^/      tf      ^/\*^ 


n        a 


m 


Figs.  1,  Vesuvius,  lialh.    2,  Oriental  chrysolite.  Rose.    4,  HyalosiderUe,  Bauer. 


5. 


d' 


Twins  rare:  (1)  tw.  pi.  h  (Oil)*  with  cc  =  60°  47',  penetration-twins,  sometimes 

repeated  forming  stellate  trillings,  similar  to  those  of 
chrysoberyl ;  (3)  tw.  pi.  tv  (012)*  the  vertical  axes 
crossing  at  an  angle  of  about  30**  since  ve  =  32°  41'. 
Ciystals  often  flattened  [  a  or  ^,  less  commonly  elon- 
gated I  i.  Massive  and  compact,  or  granular;  usually 
in  embedded  gmins. 

Cleavage;  b  rather  distinct;  a  less  so.  Fracture 
conchoidal.  Brittle.  H.  =  6-5-7.  G.  =  3-27-3-37, 
increasing  with  the  amount  of  iron;  up  to  3-57  for 
hyalosiderite.  Luster  vitreous.  Color  green— com- 
monly olive-green,  sometimes  brownish,  grayish  red, 
grayish  green,  becoming  yellowish  brown  or  red  by 
oxidation  of  the  iron.   Streak  usually  uncolored,  rarely 

yellowish.     Transparent  to  translucent. 

Optically  +.     Double  refraction  strong.      Ax.  pi.  \c.     Bx  J.  a.     Dispersion 

p  <  V,  weak.    Axial  angles,  Dx.' 


2Vy  =  87"  46' 


a  =  1-661  /S  =  1-678  r  =  1*697  for  yellow  (Na) 

2Ha.r  =  105"  58',  2Ha.y  =  106"  21',  2Ha,w  =  107"  14',     .'.    2Yj  =  88"  64'.    2Vbi  =  90"  approx, 
2Ho.r  =  108"  30',  2Hoy  =  108"  20',  2Ho.m  =  107"  67' 


Var.— 1.  Precious.  Of  a  pale  yellowish  green  color,  and  transparent.  G.  =  8*441,  3-351. 
Occasionally  seen  in  masses  as  large  as  "a  turkey's  egg,"  but  usually  much  smaller.  It  has 
long  been  brought  from  the  Levant  for  Jewelry,  but  the  exact  locality  is  not  known. 

2.  Common;  Olivine  of  Werner.  Dark  yellowish  green  to  olive-  or  bottle-green.  G.=  3  26- 
8*40;  fr.  Etn;;.  Commonly  disseminated  in  crystals  or  grains  in  basic  igneous  rocks,  basalt  tLod 
basaltic  lavas,  etc. 

GUnkite  is  pale-green  chrysolite  from  talcose  schist;  G.  =  8'89-8'4d  Herm. 

3.  HyalondeHte.  A  highly  ferruginous  variety,  anid.  82.  It  has  a  :  S  :  ^  =  0-46815  : 1 : 
0-58996.  and  mm"  =  50**  10',  kk  =  99^26',  Bauei**. 

Comp.— (Mg,Fe),SiO,  or  2(Mg,Fe)O.SiO,.  The  ratio  of  Mg  :  Fe  varies  widely, 
from  16  :  1,  12  :  1,  eto.,  to  2:1  in  hyalosiderite,  and  hence  passing  from  fos- 
terite  oti  the  one  side  to  fayalite  on  the  other.  No  sharp  line  oan  be  drawn  on 
either  side.  Titanium  dioxide  is  sometimes  present  replacing  silica;  also  tin  and 
nickel  in  small  quantities.     Percentage  composition,  as  follows: 
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SIO, 

MgO 

PeO 

:  Fe  =  9  .  1 

410 

49-2 

9-8 

=    100 

=  6:1 

89-8 

44  8 

16-9 

=     100 

=  8:1 

885 

885 

28-0 

=    100 

=  2:1 

872 

881 

29-7 

=    100 

An  olfyine  from  the  paleopicryte  of  the  Schwarze  Stein,  Nassau,  contains  14  p.  c.  CaO  as 
SDAlyzed  by  Oebbeke,  see  p.  460. 

AnaL— 1.  Dingestedt.  Min.  Mitth.,  180,  1878.  2,  Velain,  Bull.  8oc.  Min.,  7,  172,  1884. 
8.  F.  W.  Clarke,  Am.  J.  8c.,  36,  486,  1888.  4,  Geoth.  Am.  J.  Sc.,  33,  199.  1862.  6,  Clar,  Hin. 
Mitth.,  6,  86,  1888.  6,  Rath,  Pogg.,  166,  86,  1876.  7,  Knop,  Jb.  Min..  698,  1877.  8.Stromeyer, 
Gel.  Anz.  GOlt.,  2078,  1824.  9,  T.  M.  Chatard,  Am.  J.  Sc,  32.  125,  1886.  10,  Phillip,  Pogg., 
141,  612,  1870.  11,  Ricciardi  TGazz.  Ch.  Ital..  11,  144,  18811.  Zs.  Kr.,  8,  809.  12.  L.  V.  Pirsson, 
priY.  contr.  18,  L.  G.  Eaktns,  Am.  J.  Sc.,  40,  815,  1»90.  14,  E.  O.  Hovey,  priv.  contr. 
15,  P.  W.  Mar,  priv.  contr.  16,  Scharizer,  Jb.  G.  Reichs.,  34,  707,  1884.  17,  Leucbtenberg, 
Min.  RuGsl.,  6,  68,  1870.  18,  Inostranzev,  Vh.  Min.  Ges.,  4,  810,  1869.  19.  Ealle.  Rg.,  Min. 
Ch.,  427,  1876.  20.  Mftller,  Min.  Mitth.,  86,  1877.  21,  Harrington,  Rep.  G.  Canada,  390. 1878. 
22,  Kinnicutt,  Rep.  Peabody  Mus.  Archseol.,  3,  882,  1884.  28,  Rg.,  Min.  Ch.,  427.  1876. 
34.  Kertscher,  Doelter,  Vulk.  Gest.  Cupverd.  Inseln,  78,  1882.  25,  E.  £.  Schmid,  Pogg.,  84, 
501.  1851.  26,  Beck.  Vh.  Min.  Ges.,  244.  1847.  27,  Hunt.  Am.  J.  Sc.,  29,  288.  1860.  28,  Hjort- 
dabl  Nyt  Mag.,  23,  227,  1877.  29,  Ziegenspeck,  Inaug.  Diss.,  p.  28,  Jena,  1888.  80,  E.  8.  D., 
Am.  J.  Sc.,  3,  49,  1872.  81,  Meyer,  Jb.  Min.,  Beil.-Bd.,  2,  889.  1888.  82,  Rosenbusch,  Jb. 
Min..  50.  1872. 


1.  Vesuvius 

2.  He  Bourbon 

3  Douglas  Co.,  Oregon 

4.  Webster,  N.  C. 


•  G. 

8-261 
8-864 


SiO, 

42-80 
89  96 
42  81 


8*266    I  41-17    49-16 


5. 
6. 

7. 
8. 
9. 

10 

11 

12. 

13. 

14. 

lo, 

16. 

17. 

18. 

19. 

20. 

21. 

2-2. 

2:i. 

24. 

25. 

26. 

27 

2». 

29. 

80. 

31. 

32. 


Fehring.  Styria 
Vesuvius 
Ldtzelberg 
Oriental 
Elliot  Co.,  Ky. 

Dreiser  Weiher 

Etna 

Vesuvius 

Kiowa,  Kansas,  Meteor, 

Sandwich  Is. 


8*859 
8188 

8851 
3-877 

8-86 


8-876 


If 


*« 


I 


Jan  Mayen  8294 

Pnllas  Iron,  Meteor.  8  889 

Brahin,  Meteor,  8*87 

Vesuvius 

Ultenthal 

Ste.  Anne 

Turner  Mound,  Meteor.      8*836 

Engclliaiis 

Cape  Verde  Is.  8*88 

Atacama,  Meteor, 

GlinkiU  8-479    { 

Montarville 

Sktirruvaselv 

Volcano  Yate  8*4^-8  5 

Watervillc,  N.  H. 

Hocbbohl  8-20 

Kaiserstuhl,  Byalonderite  8*566 

•  Incl.  0  24  CraO,.  0  39  Al.O,. 


42-45 
89-98 

4119 
39-78 
4005 

41-25 
4106 
89  85 
40-70 
89  90 
4001 
40-89 
40-24 
89-61 
40-85 

40  60 

88  56 
4002 

89  84 
89-38 
86-92 
8921 
87-17 
88-30 
88-47 
38-8.') 

41  90 
86-72 


MgO  PeO 

51-64  601  Al.Og  0-42,  CaO  108  =  10045 

4918  6-28  A1,0,  2-88  CaO  205,  =    99  80 

4512  7-20  NiO  026,  Fe,0,  261,   Cr.O,  079, 

[ign.  0  57  =  99-86 
7-36  CaO  0-04,  KiO  041,  ign.  069,  insol. 

LI -23  =  10006 

49-17  8-48  A1,0,  080,  ign.  085  =  101  25 

48-70  8-43  MnO  108,  AUO,  010  =  9819 
50-27      8-54  =  100  [=  9968 

5018  919  Mn,Oa  009,   NiO  0 82,   A1,0,  0  22 

48-68  714  TiO,  007.   P,0.  0  04,  FcaO,  2'99*, 
[MnO  0-20.  CuO  1-16,  alk.  0  29,  ign.  0  80  =  9942 

48-85  9  90  =  100 

46-83  1013  AlaO,  068,  H,0  1  83  = 

49  19  10-54  =  99-58 

4802  10-79  FeaO,  0*18,   NiO  0  02, 

47  15  11-21  =  98-26 

4809  1112  TiO,  012.    NiO  0  22\  Af,0,  0-49- 

48-12  11  18  CaO  0  12  =  99-81  [=  99*88 

47-41  ll-8<»  MnO  029,   AUO.  006,   SnO,  008 

48  29  11-88  MnO  019,  A1,0,  0*21  =  10018 
46-70  12-84  =  99  89 

45-81  12-85  AlaO,  0-86.  CaO,  CuO  tr.  =  9962 

44-37  12-65  Fe,0,  136,    MnO(CoO)    Oil,  ign. 

45-60  14-06  MnO  010  =  99*78        [291  =  99*96 

45-81  14-85  =  100 

48  88  15  68  A1,0, 1  24  =  100*08 

48  16  17-21  MnO  1*81  =  9910 

44  06  17-45  =  100*72 

89  68  22  54  =  9939 

38  29  24*0-i  =  100-61 

87  62  24-83  =  10092 

30-62  2807  MnO  1  24.  CaO  1  48  =  10021 

28-48  29  16  =  9954 

81-99  29  96  =  98  67 


100  03 

1=99  85 
MnO  0-14 
[=  100-06 


"  Incl.  0  06  CoO. 


•  Incl.  Oil  Fe,0, 


Pyr^  etc.— B.B.  whitens,  but  is  infusible  in  most  cases;  hvalosiderite  and  other  varieties 
rich  in  iron  fuse  to  a  black  magnetic  globule;  some  kinds  turn  red  upon  heating.    With  the  Huxes 

fives  reactions  for  iron.   Some  varieties  give  reactions  for  titanium  and  manganese.   Decomposed 
J  hydrochloric  and  sulphuric  acids  with  separation  of  gelatinous  silica. 

Obs.— A  common  constituent  of  some  eruptive  rocks,  especially  those  of  a  basic  character 
where  it  is  associated  with  augite,  bronzite,  hypersthene.  also  a  triclinic  feldspar  (as  labradorite), 
magnetite,  etc.     Usually  in  embedded  grains  or  less  commonly  distinct  crystals.     Distinct  crys- 
tals and  varieties  rich  in  iron  are  more  common  in  basalt,  basaltic  lavas,  and  the  immediately 
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related  rocks;  bIbo  Id  peiidotyte,  diiDjte,  picrytei  commonljr  Id  grains  Id  oIlviDe-dikbaae,  oliTfoe- 
gsbliro.  olivine-Duryte.  Funber,  uot  uucommon  fu  gnuuliir  limestoDe  aud  dolomiw.  but  usuallj 
Tftriutiea  low  in  iron;  somettnies  au  accessory  couslituent  iu  borDblcDdic  or  pjroxeaic  crystalliD« 
Dcbisis;  occasiooally  in  ure  depoaits. 

lu  graius,  rarely  cryetalB,  embedded  in  eome  meteoric  lro&»,  especially  1q  the  sirleroIitM  or 
"  Pnllnsltea."   In  llie  Pallas  Irou.tliC  chryaolile  Is  abundant  and  in  Inrjce 
'•  yellow  Brains,  which  wben  carefully  extracted  show  largo  nunibemof 

crysiallTne  faceta  over  the  rounded  surface  (cf.  Kk.,  1.  c);  Ibruugh  the 
Interior  there  are  numerous  hollow  canals  |  i.  The  Ji^iacrvilte,  lows, 
the  Eiowa,  Kanssa,  and  the  Atacama  meteorites  ai-e  otbcra  in  wtiich 
chtyaolile  is  similarly  promiueut.  Also  present  in  meteoric  Etones, 
frequently  in  spherical  forms,  oi'  chondrufes,  sometimes  iiiade  up  of  a 
multitude  of  gralua  with  like  (or  uulikei  optical  orientation  incloeing 
glass  between  (f.  6). 

AmoDg  tbe  more  prominent  localities  ara:  Vesuvius  in  lava  and 
on  Monte  Somma  In  ejected  masses,  with  augitc,  mica,  etc.,  wbere 
foaterile  also  occurs,  and  more   commonly;  the  crystals   are  some- 
Obrysolltft    chondrule      tlmee  associated  In  parallel  {Mwition  with  clinohumite.    Obeerred  In 
from  the  Enyahlnya       tbe  so-called  sanidlne  bombs  at  tbe  Laacher  See.  but  not  common; 
meteorite  (XlOdiam.).     at  rorstberc  nearMayen  in  the  Ififel  and  forming  tbe  massof  "oIItId* 
bombs"  in  the  DreLser  Weiher  near  Daiin  in  tbe  same  region;  at  Ex- 
it Unkel, on  the  Rhine,  crystalsseveral  inches  long;  at  Eapfenstein  In  Lower 
_.^     .,  ._  .,.    .  lasses;  at  Sasboch  and  IbHn^en  in  tbe  Kalserstuhl,  near  Freiburg,  Baden, 

in  basalt,  a  Tsriety  containing  much  iron  {hyaiimderile).  In  Swcdeu,  wilb  ore-depoeits,  as  at 
Lingban,  Pajaberg.  Persberg,  etc.  In  serpentine  at  Stiarum,  Norway,  In  laive  crystals,  them- 
selves altered  to  tbe  same  mineral.  In  talcose  schist,  found  near  Kyshlymsk,  N.  of  Miash,  and 
near  Sysersk  in  the  Uml,  In  greenish  embedded  nodules  {glinkiU,  ausl.  £6).  Common  In  the 
Tulcauic  n>ckH  of  Sicily,  Hecla,  the  Sandwich  Islands,  the  Azores,  tbe  Canaries,  and  Cspe 
Verde  Islands. 

In  tbe  U.  S.,  in  Tbetford  and  Norwlcb,  Vermont,  in  boulders  of  coarselv  cryst,  basalt,  the 
crystals  or  masses  several  inches  through.  In  olivine-gabbm  of  Wsterville,  in  the  White  Mts., 
(anal.  30).  New  Hampshire;  at  Webster,  In  Jackson  Co,,  N.  C,  along  with  serpentine,  pyro- 
sclerlle,  aud  chromlte;  with  chromlte  In  Loudon  Co.,  Va. ;  in  Lancaster  Co.,  Pa.,  at  Wood's 
mine,  with  serpentine  and  cbromiie  (Oenth);  near  Media,  Delaware  Co.,  Pa.,  with  bronzlte  and 
chromite.  In  small  clear  olive-greeu  grains  with  garnet  at  some  points  iu  Arizona  and  New 
Mexico,  locally  called  Job's  tears  because  of  their  pitted  surface. 

In  basalt  ui  Canada,  near  Montreal,  at  Bougemont  and  Mounts  Royal  and  Moaiairille,  aad 
in  eruptive  rocks  at  other  points. 

Cnrysolite  Is  named  from  2pv<''o(,  gold,  aud  kiioi.  The  hyalosiderita,  from  vakoi,  gUu*, 
and  <TiStj(toi,  iron. 

The  ehrytoiiihu*  of  Pliny  was  probably  our  topaz;  and  his  tapat  our  ehrjftoiitt.  But  Pliny's 
statement  that  ' '  topazoa  "  is  tbe  largest  of  all  the  precious  stones,  aud  that  a  statue  4  cubits  higli 
was  made  of  it,  shows  that  be  confounded  together  diOerent  stones,  since  solid  chrysolite  crys- 
tals are  tiever  as  larre  as  some  topaz  crystals,  and  two  inches  is  on  eitraordinnry  magnitude. 
The  hardness  meutioned,  that  It  yields  to  the  action  of  the  file  aod  wears  with  use.  Is  rigtit.  aud 
seems  to  prove  that  true  chrysolite  was  Included  under  the  name  of  lopittii/n.  It  curae  from  od 
island  in  the  Red  Sea,  and  was  very  highly  valued.  It  is  slated  by  Diodorus  Siculus  lu  have 
resembled  glass,  but  to  have  hod  a  remarkable  goldeu  appearance,  especially  couspicuous  at 
night  (Kingl. 

Alt. — Altetatlon  of  chrysolite  often  takes  place  through  the  oxidation  of  the  iron;  the 
mineral  bccoroi^a  brownish  or  reddish  brown  and  iridescent  The  process  may  end  in  leaving 
the  cavity  of  the  crystal  filled  with  limonite  or  red  oxide  of  iron. 

A  very  common  kind  of  alteration  Is  to  the  hydrous  magnesium  silicate,  serpentlae,  with  the 
partial  removal  of  tbe  Iron  or  lis  separation  in  tbe  form  of  grains  of  magnetite,  also  ns  iron  sesqui- 
oxide;  this  change  has  often  taken  place  on  a  large  scale.  See  further  under  serpentine,  p.  6TI. 
A  change  to  antbophylllle  and  lo  acttnolite  boa  been  noted  (Becke).  Deposits  of  a  bydruus 
nickel  silicate,  near  renthite.  In  Douglas  Co.,  Oregon,  are  shown  by  Clarke  to  he  probably 
derived  from  a  nickelTferoua  chrysolite  (anal.  3);  a  similar  occurrence  naa  been  noted  in  North 
Carolina,  Ste  gcntbite.  Chrysolite  also  occurs  altered  lo  ampbibole,  under  certaiu  condition^ 
in  tbe  oilier  crystalline  rocks,  a  zone  of  which  with  fibers  normal  to  the  outline  surrounds  a 
nucleus  of  tbe  original  mineral.  Becke  has  given  the  uameptllfMIo  needles  of  colorless  ampbibole 
formed  from  chrysolite  and  enclosing  alw  some  serpentine,  chlorite,  magnetite,  etc.,  Mia. 
MItth,,  6. 164,  1882. 

LimbiliU,  chunU,  and  lidenxUpte  of  Saussure  (J,  Phys.,  841,  1794),  all  from  Limbnrg  in 
the  Kalserstuhl,  BreIsgnu,hHve  been  regarded  as  chrysolite  more  or  less  altered,  but  this  is  doubt- 
ful.    Cr,  HoRonbuBch,  Jb.  Min.,  168,  1872. 

Artif. — C'brysolite  and  the  relnieii  minemls  of  thf  group  have  often  been  observed  in  slags,  cf. 

Mir,  Min,,  319,  1853.  aiso  Lasp,  Z«.  Kr..  7,  494.  1883  (literature  jriven);  Meunier,  C.  R,,  93.  787, 

1881,  and  especialiy  Vo^'t,  Ak.  H.  Slockh.   Bib..  9(11,  41,  I8K4.  Arch.  Math,  Nat.,  30,8,  1889. 

Ref.— '  Deduced  from  a  series  of  measure  men  is.  Min,  Russl.,  6  16,  1M70;  cf.  ib..  6.  Id,  l»M. 

also  Bauer,  Jb  Min.,  1,1,  ll^i.  who  compares  the  axiul  ratios  of  different  membera  of  tbe  group 
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I  Hafd.,  Min.  Mobs,  2.  845. 1825;  Rose  (Pallas  Iron),  Pogg..  4. 186, 1825,  and  Bescbr.  Met. .  p.  78, 
18«3;  Levy,  Min.  Heul.,  2,  57, 1837;  8cc.,della  Humite  e  del  Peridoto,  etc.,  1863,  orPogg.,Erg., 
3, 184,  1858;  Mir.,  Miu.,  816,  1852;  Dz.,  Min.,  1,  30. 1862;  Kk..  1.  c. 

»  Rath.  Laacher  See,  Pogg..  136,  580,  1868.  *  Kk.,  Pallas  Iron,  1.  c.  6,  1.  »  Twins.  Rath. 
1.  c,  p.  581;  Kalkowsky,  Zs.  Kr.,  10,  17.  1885.  Cf.  Hyland,  Min.  Mitth.,  10,  325,  1888. 
•  Kinne,  Ber.  Ak.  Berlin.  1109.  1889.  ^  Min.,  1,  31,  1862,  "N.  R.,  83,  1867.  cf.  also  Rinne,  1.  c. 
•Jb.  Min.,  1,19,  1887. 

ViLLARSiTE  Dufrenov,  C.  R.,  14.  697,  1842,  Ann.  Mines,  1,  887,  1842.     Serpentin  aus  d 
Malenkertbal  FeUenberg,  J.  pr.  Ch.,  101.  38,  1867. 

An  altered  chrysolite,  occurring  in  pseudomorpbous  crystals,  often  trillings,  also  in  rounded 
grains.     Analyses. — 1,  2,  Dufrenoy,  1.  c,  and  Miu.,  4,  843,  1859.     3,  Fellenberg,  1.  c. 

8iO.    FeO   MnO  MgO    CaO    K,0    H^O 

1.  Travereella       G.  =  2975        89-61    3-59    242    4737    0*53    046    580  =  99  78 

2.  Forez  4052    6*25      —     48-75    170    072    6  21  =  99  15 

3.  Malenkertbal   G.  =  2*99      |  41  72    7-96      —     4215      —       —     555  CrO  NiO  0  Tb, 

[A1,0,  319  =  101-80 

Anal.  1  is  of  the  original  villarsite  from  Traversella,  where  it  is  associated  with  mica,  quartz, 
aud  dodecahedral  magnetite;  2,  of  grains  from  the  granite  of  Forez  and  Morvan,  France. 
Grains  in  the  interior  of  the  serpentine  pseudoniorphs  of  Soarum  have  sometimes  a  siniilnr  com- 
position. The  mineral  from  Pirlo  in  the  Malenkertbal,  of  the  Grisons.  constitutes  the  base  of  a 
serpentine-like  rock,  which  is  slightly  crystalline  in  texture,  somewhat  slaty,  feeble  luster,  and 
between  blackish  gray  and  dark  green  in  color. 

On  the  optical  properties  of  villarsite  see  Dx..  Min.,  1,  95.  1862.  and  Lex.,  Bull.  Soc.  Min., 
10,  144,  1887.  Named  after  the  mineralogifit,  Villars,  who  published  a  Natural  History  of 
Dauphiny. 

Matricitb  N.  0.  EbUt,  G.  FOr.FOrh.,  2,  538,  1875.  In  crystalline  masses  with  concentric, 
fine  fibrous  structure.  Fracture  splintery  to  uneven.  Feel  greasy.  H.  =  8-4.  G.  =  2*58. 
Luster  pearly.  Color  gray,  often  with  a  greenish  tinge.  Streak  white.  Subtranslucent  to 
opaque.    Analysis  (after  the  deduction  of  28*86  p.  c.  CaCOs  mechanically  mixed): 

SiO,        MgO       CaO      AUO.      FeO      MnO     Na,0       H,0 

88  99        37-96        5  64        188        1*82        0*47        0  98        17*81  =  100 

B.B.  infusible.  Yields  water  in  the  closed  tube.  Decomposed  by  acids  with  separation  of 
silica,  but  does  not  gelatinize.  Occurs  intimately  mixed  with  calcite  and  associated  with 
spodiosite,  a;  the  Kiangnifva  in  Wermland,  Sweden. 

Ferhitb  WaUaeeifmng,  quoted  by  Heddle,  Min.  Mag.,  5.  28,  1883.  HeddU,  ibid.,  and  7, 
184,  1887.  An  alteration  product  of  chrysolite  in  the  doleryte  between  Gleuiilar  and  Boyleston 
near  Glasgow,  Scotland.  It  retains  the  form  in  some  cases,  is  soft,  deep  red  to  chocolate-brown 
in  color,  with  cleavage  prominent  la  and  b.  Analysis.  Heddle,  of  tbe  air-dried  mineral  (loss  at 
100%  8-88  p.  c):  BiO,  1802.  A1«0»  18*16,  Fe«0»  58'47,  FeO  4*51,  MnO  015.  MgO  6  68,  CaO 
0-75,  H,0  8-89  =  100*08. 

876A.  HortonoUto  Q,  J,  Brush,  Am.  J.  8c.,  48,  17,  1869,  John  M.  Blake,  ibid  ,  p.  20. 
In  crystals  and  crystalline  masses.  Forms:  6(010.  t-i),  <;  (001.  0),  m  (110,  /):  <f  (101,  l-i): 
k  (021,  2-i);  e  (111,  1),  g  (212,  1-2).  Crystals  flattened  |  6,  with  d  prominent.  Measured  angles; 
6fn  =  65%  .-.  mm"  =  50%  6*  =  40^*  45',  .-.  kk  =  98**  80'  Blake. 

Cleavage:  a  (1(X)),  e  (001).  Fracture  uneven.  H.  =  6*5.  G.  =  8*91.  Luster  vitreous  to 
resinous.  Color  yellow  to  dark  yellowish  green  on  the  fresh  fracture,  but  black  and  dull  on 
the  surface.     Translucent. 

Composition,  (Fe,Mg)aSi04.  or  intermediate  between  chrysolite  and  fayalite,  but  containing 
also  manganese  and  hence  near  some  knebelite,  p.  457.  Anal. — G.  J.  Brush,  1.  c,  on  mateiiiS 
purified  by  an  electro-magnet. 

BiOa  88-59,     FeO  44*37,    MnO  4  35,    MgO  16  68,     CaO  <r.,  K,0  0-89,  ign.  0*26  =  99*64 

B.B.  fuses  at  4.  Reacts  for  iron  and  manganese  with  the  fluxes.  Decomposed  by  hydro- 
chloric acid  with  gelatinization. 

Occurs  intimately  associated  with  magnetite,  also  embedded  in  calcite  at  an  iron  mine  at 
Monn>e  Orange  Co.,  N.  Y.     It  is  named  after  Mr.  Silas  R.  Horton. 

Neochbysolite  a.  Scacchi,  Rend.  Accad.  Napoli,  Oct.  14,  1876.  In  small,  black,  crys- 
talline plates  I  ft.  also  thick  tabular  |  a.  crystal lographicnlly  identical  with  chrysolite.  Cf.  E.  Sec., 
Zs.  Kr..  16.  298,  1889.  Peculiar  in  containing  a  considerable  amount  of  manganese,  but  not 
yet  analyzed.  Found  in  the  cavities  of  the  lava  of  1631,  with  sodalite  and  orthuclase,  at  the 
Cupa  di  Sabataniello,  Vesuvius. 

876B.  Tltan-Olivine  Damaur,  Bull.  Soc.  Min..  2,  15.  1879.  Peridot  titanif^re  Id..  Ann. 
Mines.  8,90,  1855.  A  variety  of  chrysolite  chararterized  chemically  by  the  presence  of  titanium, 
and  physically  by  its  deep  yellow  or  red  color  and  strong  pleochroism.  Occurs  in  imperfect  crys 
tals  or'  grains,  having  tbe  angles  of  ordinary  cbrysolite,  but  showing  some  unusual  and  uncer 
vain  forms.  Dx.  (Min.,  1,  36. 1862).     Sections  i  Bx  (=  a)  show  twinning,  sometimes  polysynthetic 
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with  t  inclined  20*  to  the  trace  of  the  twinning  plane  symmetrically  in  each  half.  IndioeB: 
a  =  1-669,    /tf  =  1678,    r  =  1-702,    2H».y  =  72"20.    .-.    2Vy  =  6'^  18'.    Color  brownish  red. 

Pleochroism  strong:  c  (=  b)  bright  yellow,  a  deep  reddish  yellow.  Absorption  a  >  ft  =  t.  It 
is  suggested  that  the  form  may  be  monoclinic  similar  to  clinohumite,  to  which  it  bean  a  cer- 
tain resemblance,  but  it  is  more  probably  like  ordinary  chrysolite.  Cf.  Lex.,  who  gives  the 
above  optical  determinations.  Bull.  Soc.  Min.,  13,  15,  1890. 

Analyses.— 1,  2,  Dmr.,  Ann.  Mines,  8.  90,  1855.    8,  Id.,  Bull.  Soc.  Min.,  2,  15  1879. 


G. 

SiO. 

TiO, 

MffO 

FeO 

MnO 

i?n. 

1.  Pfunders 

a. 

8.  Zermatt,  Titan-oUnne 

8-25 
8-27 

86-87 
8614 

5-80 
8-51 
610 

49-65 
60-14 
48-81 

6  00 
6-21 
6-89 

0-60 
0-60 
019 

1  75  =r  99-60 
1-71  =  9904 

2  2:J  =  99-86 

From  Pfunders  in  Tyrol  in  talcose  schist;  also  embedded  in  a  similar  rock  found  in  masses 
In  the  moraine  of  the  Findelen  glacier  at  Zermatt,  Switzerland. 


377.  FATALXTB.    C.  0.  Qvulin,  Pogg.,  61,  160,  1840.    Eisenperidot.  Eiscnglas,  Oerm. 
Iron  Chrysolite. 

Orthorhombic.    Axes  &ilit=^  0-4584  :  1 :  0-5793  Peufield^ 

100  A  110  =  24*^  37t',  001  A  101  =  51°  38f ',  001  A  Oil  =  30"  5'. 


Forms: 
a  {100,  irl) 

mm"  =  49"  15' 
as  =  ♦42'  81' 
U  s    94'  68' 

1. 


b  (010,  i-l) 
e  (001.  0) 


m  (110, 1) 
8  (120.  i-2) 


(2(101,  1-i) 
k  (021,  2-i) 


«  (111,  1) 
/  (121,  2-i)« 


dd  =  *108'  ir 
A^  =     98°  24' 


«*  =    95*    7' 
««"  =  108'  88' 


«'  =89"  88 
ff'"  =  71"  26' 


2. 


s/ 


1,  Obsitlian  CJliff ;  2,  Lake  of  the  Woods.  Yellowstone  Park.  Pfd.    8,  Lipari,  Id, 

In  minute  crystals,  tabular  ||  a.    Also  massive. 

Cleavage:  b  distinct,  a  less  so.  Fracture  imperfectly  conchoidal.  Brittle. 
H.  =  6-5.  G.  =  4-414;  4-138  Fayal;  4-006  Ireknd,  Delesse.  Luster  metalloidal, 
Bomewhat  resinous  on  the  fracture.  Color  of  crystals  light  yellow,  transparent; 
becoming  opaque  and  dark  brown  to  black  and  often  iridescent  on  the  surface  by 
oxidation.    Ax.  pi.  J  c.     Bx  JL  a. 

Comp.— Ferrous  orthosilicate,  Fe.SiO,  or  2PeO.SiO,  =  Silica  29*4,  iron  pre 

toxide  70-6  =  100. 

AnaL— 1,  Rg..  Min.  Ch.,  425,   1875.    2,  Delesse,  BulL  G.  Fr.,  iO,  571,  1853.    8,  Gooch, 
Am.  J.  Sc,  30,  58,  1885.    Also  5th  Ed.,  p.  259. 

SiO,  FeO   31  nO  31^0  CaO 

1    Fayai                                     29  25  86  01         -  0'45  CuO  1'88.  AliO.  8-67  =  100«1 

2.  8iavcari-acb  0.  -  8  885        29  50  6854    507    080      -    =-    98-41 

8.  yehowslone                          32 41  6549    210     —       -^    =:  100 

Tne  crystalp  nria'yzed  by  Gooch  were  coated  with  irou  oxide;  1492  FciOj,  7*02  quartz  hava 

oeen  deducted  and  the  analysis  calculaled  to  100. 

Pyr.,  etc,— Fuses  readily  to  a  black  magnetic  globule.     Gelatinizes  wiih  ticids 

Oba.— From  ihe  MourneMts.,  Ireland,  on  Slnvcarrach,  near  Bryansford.  iu  pegmatyte;  foxmt 

nodules  in  volcjinic  rocks  at  Fayal,  one  of  the  Azores. 
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In  lithophyses  in  rhyolite  at  Obsidian  Cliff  and  other  localities  in  the  Yellowstone  I^ark  with 
quartz  and  a  glassy  feldspar  (anortboclase,  anal.  17,  p.  826)*;  similarly  in  the  obsidian  of  Lipari 
(Iddings  and  Fenlield,  Ani«  J.  Sc,  40.  75,  1890).  Probably  also  in  similar  association  in  the 
obsidian  of  the  Cerro  de  las  Navalas,  Mexico  (Rose,  Pogg..  10,  828,  1827;  Iddings,  1.  c).  Also 
from  Colorado  at  Cheyenne  Mt.    Probably  with  the  hainefiordite  of  Iceland.* 

Arti£— Crystalline  slags  having  the  composition  of  favalite  are  not  uncommon.  See  refer* 
ences  under  chrysolite,  p.  454,  also  ref.  >  below;  further  Bull.  Soc.  Min.,  7,  61,  1884; 

Among  the  various  artificial  chrvsolites  is  also  one  having  the  composition  (Ca,Fe)tSi04« 
Yogt  (ref.  on  p.  454)  describes  crystals,  and  an  analysis  by  Kruhs  gave :  SiOa  84'80,  FeO  25*64, 
CaO 88-72,  MnO  0  86.  MgO 4*68,  Al.O.  078  =  99*98.    C/.  Jackson,  Am.  J.  8c..  19,  858. 1855. 

Bef.—i  Yellowstone  Park.  Am.  J.  Sc.  30,  59,  1885.  Cf.  Bauer.  Jb.  Min.,  1,  1,  1887. 
>  Iceland,  Dx..  Min..  2,  p.  z,  1874.  *  Iddings.  Obsidian  Cliff,  7th  Ann.  Rep.,  U.  S.  0.  Surv.. 
p.  270.  1888 

378  SNSBBZJTB.  Knebelit  mherwMr,  Sqhw.  J.,  21,  49, 1817.  IgelstrOmit  WeQnM^ 
0  F5r.  FOrh..  6, 500,  1888;  Eisenknebellt  Id,,  Min.  Mitth..  7. 120.  1885. 

Orthorhombic.     Usually  crystalline  massive. 

Cleavage:  m distinct;  a, c indistinct.  Fracture  subconchoiclal.to uneven.  Brittle. 
H.  =  6'5.     G.  =  3-9-4*17;   4'122  Erdmtan.     Luster  glistening,  greasy.     Color 

fray,  spotted  dirty-white,  rec[7  brown,  yellow,  and  green;  also  grayish  black  to 
lack.     Translucent  to  opaque. 

Optically  — •     Ax.  pL  I  c.    Bx  JL  a.    Dispersion  fi  >  v.    Ax,  angle  =  63* 
45'  (in  glass)  Dx,     For  igelstromite  59°  12'  WeibuU. 

Comp.— (Fe,Mu,Mg),SiO,  or  2(Fe,Mn,Mg)O.SiO,.    The  relation  between  the 
iron,  manganese  and  magnesium,  varies  widely. 

▼wr.— 1.  Ordinary,.  Ratio  of  Fe  :  Mn  nearly  =  1:1,  which  requires:  Silica  29*6,  iron  pro* 
tozide  86'5,  manganese  protoxide  84*9  ^  100.    In  crystalliDe  masses,  showing  cleavag;e. 

2.  IgeUtTGmite.  EisenkneMU,  'Contains  about  10  p.  c.  more  FeO  and  less  MnO  than 
ordiDary  knebelite.  A  variety  (anal.  5)  from  the  rock  called  eulysyte  contains  still  more  iron, 
and  approximates  toward  .hortonolite  (p.  455)  and  hyalosiderite  (p.  452). 

AnaL— 1,  Pisani,  Dx.  Min.,  2,  p.  xi,  1874.    2,  Weibull.  Mhi.  Mitth..  7,  121,  1885.  8,  Id.,  O. 

FOr.  F5rh.,  6,  500, 1888.    4,  Id.,  ibid.,  7, 268. 1884.    5,  Erdmann,  Of  v.  Ak.  Stockh.,  6,  111,  1849. 

BiO,     FeO     MnO  MgO 

1.  Dannemora  0.  =  898       29*50    8695    8007    1*70  AUO.  1*72,  CaO  0  18  ^  100*12 

2.  "  28-96    86-78    29  69    288  Al,0. 107.  CaO  100  =    9978 
a  Silfberg,  IgeUir&mUe  G.  =  4-17    |  29-57    47-06    18  84    801  CaCO.  114  =  99-62 

4.  Hillftngs  mine  2876    48*59    1857    1*98  CnCO,  2*25  =  10015 

5.  Tunaberg  2984    54-71      8 89    804  AltO,  120,  CaO  807  =  99*75 


^  .,  etc. — According  to  D^bereiner,  unaltered  B.B.,  but  Erdmann's  mineral  fused  easily 
to  a  lusterless  inagnetic  bead,  and  gave  with  the  fluxes  reactions  for  iron  and  manganese.  De- 
composed  readily  by  hydrochloric  acid  with  separation  of  gelatinous  silica. 

Oba. — ^The  original  mineral  analysed  by  DObereiner  was  from  an  unknown  locality,  but  G« 
Suckow  (Kenng.,  Ueb.  Min.,  98,  1855)  states,  on  the  authority  of  Kucbcl,  that  it  was  found  in 
granite  near  Dmenau,  The  Dannemora  mineral  is  grayish  black  to  black  in  large  masses,  light 
gray  on  the  thin  edges,  and  is  stated  to  cleave  piraflel  to  a  prism  of  about  65*'.  Also  from  the 
Yester-Silfberg  mine  in  the  Norrbflrke  parish,  Dalekarlia,  and  the  Hillftngs  mine,  4  miles  to  the 
southwest. 

Erdmann's  mineral  was  from  the  chrysolilic  rock  called  bv  him  eulysvte  from  the  region  of 
Tunaberg,  SOdermanland,  Sweden;  it  was  dark  yellow  to  reddish  brown  m  color,  and  was  inti« 
mately  mingled  with  diallage  and  a  brown  garnet. 

>iamed  after  Major  von  Knebel. 

379.  TBPHROITB.  Tephroit  Ereith ,  Char.,  278,  1828;  212,  829,  1882.  Tefioit  Bn^ 
Pfcrotephroite. 

Orthorhooibic.    Axes  S  il :  t  =  0-46004  : 1  j  0-59389  Hj.  Sjdgreh'. 
100  A  110  =  24°  42i%  001  A  101  =  62°  14^',  001  A  Oil  =  30°  42*'. 

Forma*:  a  (100,  «),  9  (lOOO,  i^f);  m  (110,  J),  9  (120,  *-J),  h  (Oil,  U),  d(lll,  1),/(121, 24hb 
1(181,  8<5). 

mm"  =    49'  24'  ae  -  •42*    1'  «"  s=  109*  44'  et^"  s-  89*  58' 

atf        =:    W  46'  ee'  =    95''  68'  JjT'  =  120'  38'  ^''  -^  72'"    4' 

as        =  *42'  87'  f  =    79**  29'  U*  =  131'    7'  ^"  =  94*  59' 

AA'      =    %V  2Z'  W  =    64^  85' 


iB8  8ILICATB8. 

Crystalfe  rare.    Usually  cnrBtalline  massire. 

Oleav^ge  distinct  in  two  airections  at  right  angles.  Fracture  subconchoidal. 
Brittle.  H.=5*5-6,  G.=4-4'12.  Luster  vitreous  to  greasy.  Color 
grayish  flesh-red,  reddish  brown,  and  rose-red,  to  ash-gray,  smoky- 
£ray.  Strieak  pale  gray.  Barkens  on  exposure  to  brown  and  black. 
Translucent  to  siibtranslucent. 

Pleochroism  distinct:  c  (=  &)  grejenish  blue,  b  (=  i)  reddish, 
a  (==  b)  brownish  redv  Absorption  b>  c  >  o.  •  Optically  —  •  Ax. 
pi..!  c.    Bx  J.  b.    Axial  angles,  i)x.  and  Flink: 

2Ha.r  =  84*'  41'    2Ha.bi  ±=    82*  59'       ;•.  2Er     =  161'  48'    2Ebi  =  156*  85' 
2Ha.y  =  Sr    4'    2Ho.y  =  US'*  16'      .-.  2Va.y  =    7(r    6' 

Comp. — Manganese    ortbosilicate,    Mn,SiO^  or    2MnO.SiO,  = 

Pujsberg,  Flink.  Silica  29'8,  manganege  protoxide  70*2  =^  100.    Magnesium  is  usually 

present,  a^d  in  picrotephroite  to  considerable  amount.     Also  in 

small  quantity  iron,  and  sometimes  zinc,  though  the  zinc  may  be  in  part  due  to 

zincite  (Brush). 

AnaL—l,  G.  J.  Brush,  Am.  J.  Sc,  37,  «6,  1864  (the  original  tepbroite  of  Breithaupt). 
3,  Collier,  ibid.  8,  Hague,  ibid.  4;  Mister,  ib.,  46^  28t  1868.  5,  Q.  C.  Stone,  Scb.  Mioes  Q., 
8,  152.  1887  6,  Damour,  Ann;  Mines, '2,  840,  1862.  7,  8.  IgelstrOm.  Ofv..Ak.  Stockh.,  22,i 
228,  1865.  9.  Wiborgh,  G.  FOr.  FOrh..  6,  589,  1.888.  10,  Pisani,  C.  B./ 84,  1511,  1877. 
11,  PaiJkuU,  G.  FOr.  FOrh.,  3,  851,  1877. 

G.  .8iO«    MnO   FeO  ZdQ    MgO   CaO    ign. 

1.  SterHng  Hill                          410  8019  6559  1"09  0  27  188  104  0*87  r^  9998 

2:        "          <*  brinon                8*97  80*55  52*82  152  5*98  7*78  1*60  Q»=z  99*9$ 

8.        •*          "  red                     8*87  81'78  4762  028  477  1408  054  0-35  =  9927 

4.  Fraokliu  Furnace^  OBhrgray  40  29*44  57*81  0  87  7*86  2*50  2*51  0  27  t=z  100  26 

5.  ••  "  8-918       80-68    4980    8  83    5*74    1016      —     .—    =    99*66 

6.  "  "  29-95    86-48    196  11-61    18*60      —     1*71  =  100*26 

7.  Pajsberg.  row  80*82    56*88      —      —       2*79    587    2  20  =    98*01 

8.  "        brouin  81*86    440T    415     —      17*71      ir.     0  87=    9816 

9.  L&Dgban  8-95^02         81*89    65*84      —      —       816     —      -:   =    99  88 

10.  '•  81-70    47-70    080     —       9'48    980     —    =    99*48 

11.  Pierotephraite  88  70    5119      -      ^     1217    0*95    0*44  s=    98-45 

Pyr.,  eto.^B.B.-  fuses  at  8*5  to  a*  black  scoria.  Gelatinizes  in  hydrochloric  acid  wiChout 
erolving  chlorine.  With  the  fluxes  gives  reactions  for  manganeMi  and  iron.  The  magnesian 
Tariety  fuses  at  4  (anal.  2)  to  6  (anal.  8). 

OlMk— Found  at  Sterling  Hill  in  the  town  of  Sparta,  Sussex  Co'.;  N.  J  ,  with  zincite,  willem- 
ite,  and  f rankliuite,  in  cleavable  masses;  at  Franklin  Furnace  Jn  the  same  region,  similarly 
associated;,  also  at  Pajsberg  in  Wermland,  Sweden,  along  with  rhodonite  and  bther  manganesino 
minerals;  at  the  SJOgrufva,  wilh  hausmannite;  at  L&gban,  Wermland  {picroiephraiU)  with 
Jacobsite,  diopside,  etc.* 

The  name  tephraiie  is  from  T€pp6^,  ath-colared  Breithaupt's  original,  specimen'  was  from 
the  collection  of  H.  Heyer  at  Dresden. 

Ref.— »  L&ngban,  G.  FOr.  FOrh.,  6,  589,  1888.  Flink.  Pajsberg.  Ak.  H.  Stockh.,  Bibang. 
13  (2).  No.  7.  64.  1888.  Flink  calculatesr  d:i:h:  :=  04621  :  1. :  0*5914,  «  Dx.,  Ann.  Mines. 
2,  889,  1862.  N.  R.,  99,  1867.    Also  Flink.  1.  c. 

Hydrotephrpitb.  Hydrotefroit.  Z.  J.  IgsUtr&m,  6fv.  Ak.  Stockh/.  a?,  60a>.  1865.  A 
hydrous  tepbroite  from  Pajsberg.  which  has  a  pale  reddish  color,,  a  colorless  streak;  and  H.  =  4; 
gelatinizes  with  acids  and  yields  water.  Analysis:  SiO«  28*46,  MusOa  0*49.  MuO^  53-44. 
MgO  11  89,  CaO  FeO  /f;.,  H.O  5*85  =  100*18,  and  corresponding  to  (Mn,Mg),Si04  -f  IH,'0.  Ji 
may  be  an  altered  tepbroite. 

Epigenite  L.  J,  Igelstram,  G.  FOr.  Fftrh.,  11,  893, 1889.  Neotesitb  Id.,  Jb.  Min.^  1,.25T» 
1890.  Near  hydrotephroite  and  apparently  also  derived  from- tepbroite.  Occurs  in  small  bladed' 
masses  embedded  in  tepbroite  Cleavage:  distinct.  H.  =  5-5*6.  Color  brownish  red,  resem- 
blinff  orthoclase  or  some  rhodonite.  Streak  paid  red.  Composition  (Mn;Mg)SiQ«.HtO. 
Analysis:  IjgelstrOm,  1.  c. 

610,  29  50       MnO  4060       FeO  tr        MgO  20 05       H.O  9 86  =  100 
B.B.  fuses  rather  easily  to  a  black  bead     Decomposed  by  adds  without  gelatinization. 

Occurs  at  the  manganese  mine,  the  SjOgrnfva.  in  the  Gryihylle  parish,  Orebro,  Sweden. 
Inunediatelv  associated  with  gray  tepbroite.  calcite,  etc..  in  an  ore  carrying  hausmannite. 

A  black  iUteate  <f  manganese  from  Khippenid,  Dalekarlia,  having  a  submetallic  luiter  and 
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ydlowigh  brown  streak,  aflPorded  Elaproth  (Beitr..  4, 1B7):  SfO.  25  0.  HnO  56'8,  HtO  18*0=98*8 
=  MD98i04  -h  2H«0,  agreeing  with  the  tephroite,  ezoeptlng  the  water.  Klaproth  obtained  .00 
p.  c.  of  MnO,MusOa,  whence  the  above  is  deduoed  by  Berzeliua. 

379A.  RoBpperit«.  Iron-manganese-zlnc  chiysolite  BiBpper,  Am.  J.  Sc.,  60,  85,  187(K 
BeepperiU  Q.  J.  BruBh,  Da&a'a  Min.,  App.  i,  p.  18,  1872.  Stirlingite  EmngaU^  Jb.  Min.,  188» 
18T2. 

'    Orthorhombic.    In  large  ooafM  ciystala  reeembling  chryBolite,  with  a  (100),  6  (010).  0  (001)» 
m  (110).  If  (101),  k  (021).  0<111J,  09  (211)?.    Angles:  mm!"  =  50%  4d'  =  108*1 

Cleavage:  .6,  c  diathict ;  a  Bplintery,  H.  =  5*5-6.  G.  =  8*95-4*08.  Luster  vitreona  to 
greasy.  Color  when  fresh  pale  yellow,  as  weathered  dark  gieen  to  blads,  mottled.  TkansluoeiiC 
m  tbln  splinters.    Streak  yellow  to  reddish  my.    Slightly  magnetic. 

Composition:  (Fe.Mn,Zo»l[g)i8iO«, and  hence  near  some  kindsof  tephroite^  p.  468.  AnaL-^ 
1-J;  W. jr,  Eapper.  L  c. 


1.  Orif9Ua$ 
2*       " 
a  Mai9iv0 


810.  VeO  MnO  ZnO  MgO 

80*76  88*78.  16*25  10*96  7*60  .±:  99^85 

80-28  85*52  161)1  10*68  5*^  insol.  1*04  =r  10(H)1 

I  80-54  84-78  17*74  9*48  609  Insol.  202  =  100*65 


B.B.  fuses  with  difficulty  on  the  thin  edges  to  a  black  da^..  With  the  fluxes  reacts  for  Iron, 
manganese,  and  dlica;  on  charcoal  with  soda  gives  a  zinc  coatmg.  Gelatinizes  with  acids  readily 
and  completely,  leaving  sometimes  a  bright  sreen  residue  of  spineL 

Occurs  at  Sterling  Hill.  Sussex  Co.,  N.  J.,  with  willemite,  fmnklinite,  Jeffersonite,  and 
apinel;  also  found  nt  Franklin  Furnace  with  gahnite. 

A  zinc  chrysolite  (Zinkfayalit  Germ,)  has  been  noted  as  a  furnace  product  by  Stelzner  at 
Freiberg.  It  occurs  in  the  slags  in  foliated  aggregates  of  tJubular  cij^ls,  rectangular  in  form, 
together  with  a  zink  spinel.  An  analysis  of  material  consisting  chiefly  of  these  a^regatesgave: 
6U>,  28-45.  ZnO  18-56.  FeO  41 -98.  SnOt  0*75,  PbO  2  50.  CuO  0*60,  OaO  8*00,  MgO  0*84,^BaO 
l-80»  AlsOi  1-81,  S  1*70  =  101-48.  deduct (O  =  S) 085  s  100*68.    Jb.  Mte.,  h  170, 1882. 


6.  Phenacite  Group*    B,SiO«.    BhomboBedral. 
S80.    Trimerito       lIii;3iO«.Be.&iO«      Paeado-hezagonal  6=:0'nS3 

^lAuuuiv   I    a  sz  fi  :;s  y  ss  90? 


rf* 

i 

381.    WillflmiU 

2h.SiO. 

W80' 

^6m 

Troostite 

(Zn,Mn),SiO« 

882.    Phenacite 

Be,SiO, 

Tetartohedral 

es'gi" 

o-eeu 

As  shown  byBr5gger,  the  pseudo-hexagonal  species,  Trimcrite,^  connects  the  PheDadte 
Oroup  proper  with  the  Chrysolite  Group:  in  composition  it' is  intermediiUe  between  Tephxoite 
and  Phenacite. 


S83.    IHoptaie 
384.     Triedelite 
386.     Pyroimalite 


B,GnSiO,  Tetartohedrftl 

H,(MnCl)Mn,(SiO,), 

H,((Fe,Mn)01)(Fe,Mn),(SiO,), 


rr" 

a 

64»  6' 

0'534d 

56"  17' 

0-5624 

W.49' 

05308 

The  three  species  Dioptase,  Friedelite.  Pyrosmalite  are  yery  near  to  each  other  in  fonn,,  as 
•bown  in  tbe  above  aadal  ratios;  tliev  further  approximate  doseljrto  the  species  of  the  Phenadte 
Oroiip  proper,  with  which  they  are  rurther  connected  by  the  tetartohedrism  of  Dioptase. 

Thej  nre  also  closely  related  among  themselves  in  composition,  sfnce  they  are  all  add  ortho-i 
nlfcat^.  and  hsve  the  general  formula  HtR8iO«  =  HiiRiCSiOOi,  where  (0.^.  for  Friedelite;  hi  the 
latter  foim  the  place  of  one  hydrogen  atom  is  taken  by  tbe  uuivalent  radical  (MnCl). 
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380.  TRIMSRITB.    O,  Fltnk,  2s.  Er.,  18.  861,  1890. 

Triclinic,  pseado-hexagonal.    In  thick  tabular  prismatic  crystals  hexagonak 
in  form  and  angle.     Axis  d  =  0-7233;  0001  A  1011  =  39**  52'  Flink". 

Forma:  e  (0001,  0).  a  (1120,  t-d);  m  (lOlO,  /);  b  (88S8,  f  2),  p  (8884.  f  2),  o  (12*8*15-8,  V-fV 
Angles:  cs  -  28'  29'.  ep  =  n?*  20',  »>'  =  48'  8*'. 

The  fundamental  form  assumed  above  shows  the  relation  to  phenadte.  If  p  be  made  10il» 
the  forms,  taken  in  the  above  order,  become:  e  (0001),  mr{10lil^  (llSO).  <  (10l2),p  (1011),  o  (2182). 
The  pyramid  o  is  present  according  to  pyramidal  hemihedrism. 

Optically  trimerite  is  shown  by  BrOggeH  to  be  tricllnic  with  a  prismatic  angle  of  00*.  Oi> 
this  basis  (if  m  =  110,  p  =  111)  the  axial  ratio  is  d  :  5  :  ^  =  0*57785  : 1  :  0*54248;  a=/3=y  zz90\ 
Bee  further  the  optical  relations  (Bgr.)  explained  below. 

Cleavage:  basal^  distinct.    Fracture  conchoidal.   Brittle,    H.=6-7.    6.=3-474 

B^.     Lnster  vitreous,  brilliant.    Color  salmon-pink,  pale  yellowish  red  to  nearly 

coldrless  in  small  crystals.     Transparent  to  translucent. 

A  basal  section  shows  strong  double  refraction,  yrith  composition  of  three  individuals,  the 
position  of  each  corresponding  to  a  revolution  of  1S0°  aboot  the  normal  to  the  basal  plane, 
lliere  are  also  embedded  lamellsB  parallel  in  position.  The  ax.  pi.  is  inclined  20**  to  the  adjacent 
edge  e/m.    The  ax.  plane  and  Bx^  are  nearly  4.6,  but  m  the  lamells,  seen  also  in  sections  |  a 

(1120),  a  variation  of  W  on  one  side  to  4*  on  the  otW  is  noted..   Optical  character  — .    Re£rac«> 


tivc  indices: 


a^  =  1*7119  Li 

flr-  =  1*7148  Na 

a'  =  1-7196  Tl 

2Hj!y=  101'  12* 


^&Z 


=  |1 
=  ll 


1*7178 
7202 
7254 

120'  1 


v_    =  1-7220 

r,   =  1*7258 

y\,  =  1*7290 

aV?  =  88'  29' 


Comp.— (Mn,Ca)  SiO,.Be,SiO,.  If  Mn  :  Ca  =  2  : 1,  the  percentage  composi- 
tion is:  Silica  39-8,  glncina  16-6,  manganese  protoxide  31*3, lime  12*3  =  100.  Iron 
also  replaces  part  of  the  manganese. 

Anal.— Flink,  1.  c. 

BiO,  89 77     BeO  1708     MnO  26*86     FeO  8*87     CaO  12*44      MgO  0*61  =  100 68 

Pyr.— B.B.  fusible  with  difQculty  in  thin  splinters  forming  a  black  slag:  gives  the  usual 
TeactiunM  for  munganese  and  iron,  very  slightly  attacked  by  dilute  hydrochloric  acid,  but 
readily  decomposed  by  strong  acid  when  pulverizied.  with  the  separation  of  flocculent  silica. 

Obs. — Of  rare  occurrence  at  the  Harstig  mine,  Wermland,  Sweden;  it  is  found  embedded 
in  caldte;  thei  crystals,  sometimes  coated  with  a  web  of  actinoHte  needles,  are  implanted  upon  a 
rock  consisting  of  a  fine  granular  mixture  of  magnetite,  grayish  green  pyroxene,  garnet,  etc^ 
The  largest  crystal  found  was  12  mm.  broad  and  8  mm.  thick. 

Named  from  rpfiiepj/s,  in  three  parte,  in  allusion  to  its  optical  structure. 

Bel—'  L.  c.    •  Ibid.,  p.  871  and  877. 


381.  WnXBBffXTB.  Siliceous  Oxide  of  Zinc,  Silicate  of  Zinc  (fr.  N.  Jersey).  Vanuxem  <§ 
Keating,  J.  Ac.  Philad..  4.  8,  1824.  Willemite  (fr.  Moresnet)  Levy.  Jb.  Mid.. 71, 1880;  Anu. 
Mines,  4,  518.  1848.  Williamsite,  Wilhelmite.  Villemite,  alt.  orthogr.  Anhydrous  Silicate  of 
Zinc.  Hebetiu  (fr.  Moresnet)  Breiih.,  Char.,  180. 1882.  Troostite  (fr.  >).  J.)  Shepard,  31in.,  lat 
pan«  1644S82.    Tephrowillemite  Eoenig,  Proc.  Ac.  Philad.,  1»7, 1889. 

Rhombohedral.    Axis  i  =  0-6775;  0001  A  1011  =  38^  2*' 

E.  S.  D.' 

Forms*  I  Moresnet  e  (0001.  0),  m  (1010.  J),  p  (8084,  |);  for  N.  Jersey 
a (1120.  <-2),  r  (lOil,  J?),  e  (0112,  -  i).  a  (2l8l,  ,1»). 

cp  =  80*  24'  op'  =  61"  59'  a*  =  27*  51*  euT  rr.90'  0' 
«•  =  88*  2'  fT'  =  *64'  80*  or  =.  57'  4(r  ««  =  29'  54' 
«  =  21'  22'       ee*    =    86*  47' 

In  hexagonal  prisms^  sometimes  Ions  and  slender,  a^|ahi 
short  and  stout.  Also  nuussive  and  in  disseminated  grains; 
fibroas. 

Cleavage:  c  easy,  Moresnet;  diffionlt,  N.  J.;  a  easy,  N.  J. 
Kew  Jersey.        Fracture  conchoidal  to  uneven.    Brittle.     H.  =  5*5.    G.=  3*8^ 

4*18.     Luster  vitreo-resinous,   rather  weak.     Color  white   or 
greenish  yellow,  when  purest;   apple-green,  flash-red,  grayish  white,  yeUowidi 
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InriMm;  soften  dark  brown  wlien  impure.     Stjreak/uncolored.    Traneparent  to 
opaqud.    Optically  +•    Doable  refraction  strong. 

▼ar.— The  crvsUk  of  MoresQiet  and  Kew  Jersey  differ  in  occurring  forms  as  aboye  deaciibed. 
The  lalter  are  ortea  quite  large,  of  flesh-red  or  gray  color,  opaque,  and  pass  under  the  name  of 
tfooMe;  th^  commonly  contain  manganese  in  considerable  amount ;  this  is  also  true  of  the 
clear  hon<^-yellow  or  apple-green  crystaki  in  the  form  of  slender  hexagonal  prisms»  and  further 
of  the  massive  forma.  TejpkramiUmniiU  is  simply  a  kind  of  troostite.  anal.  18;  it  has  a  browniah-^ 
gray  Color. 

A  white  grantdar  variety  from  the  Trotter  mine,  Franklin,  fa  nearly  pure  zinc  silicata 
Clarke  obtahied:  BiOt  87*41,  ZnO:68-86,  MaO  (FeO)  undet.,  ign.  0*25  s:  90*52.  Bull.  tfO.U.  6. 0. 
Surr.,  p.  180. 

Gomp— Zinc  orthosilicate^  Zn,SiO«  or  2ZnO.SiO,  s  Silica  27*0.  zino  ozido  73-0 
=  100..  Manganese  often  replaces  a  considerable  {^  of  the  zinc^  and  iron  is  also- 
present  in  smiul  amount. 

AiiaL— 1.  Thomson,  Min.,  1,  545. 1886.  2,  Monhelm,  Yh.  Ver.  Rbebl.,  157, 1848«  5th  Ed.^ 
p.  9Q2.  3.  Damour,  Dz.  Min.,  1.  554,  1862.  .4,  Lorenzen,  Medd.  GrOnl.,  7, 1884.  6.0enth, 
Am.  Fhfl.  8oC,  34,  48. 1887.  9,  7,  Mixter.  Am.  J.  8c.,  46.  280, 1868,  7-12,  StOQft.8^  HhuM 
Q.,  8, 151, 1887.    18,  Koeuig,  1.  c.    Bee  5th  Bd:  for  olher  analyses  (Sterling), 


Ordinary.  G.         SiOt    ZnOMnOFeO 

1.  Altenberg  8*986       26*97    (^'77  w.      0*78H«Ol*25.AliO»,etc.,l*44=991U. 

2.  Btolberg .  26*90    72*91    —       0*85  =  100*16 
8.  Qreenland                                       27*86    71*51     0*87       1=      99*74 

4.  '«  4*11         26*01    7418     0*41      insol.  010  =  100*70 

5.  Socorro  Co.,  New  Mexico  4*10        29*16   66*79   ^     -^  ign.  1*18.  g8Ag6e  8*8ra^  100*44 

Jianganeaian,  ind.  TrcoMs. 

6.  Sterling,  a|9i<9-^mfft  416     f  27*40    66-88    6*78    0*06 MgO  ^.,  HiOTOlS  =  100 20 

7.  "  *'  4*11      127  92    57-88  12*59   0*62  MgO  114  UaO  0*28  s  100*88 

8.  FrankUtt,  wAiltf  4188       27  20    65*82    6*97    028  =  100  22 

9.  '*        pale  green  4188       26  92    65*04    7'78    0*51  =  100-26 

10.  "        red  and  whUe     4182       28*80    66*68    4  92    0*81  =  100*21 

11.  «'       greenuh  feUotb   4165       27*48    6888    8*88    0*49  =  100*18 
13.  *'        dork  red  4182*      27*14    6488    680    1*24=   9906 

13.         '•        Tephnnom^mtie  |  27*75    60*61  10*04   1*80  CaO  tr.  =  100*20 

Pyr.i  ato— B.B.  in  the  forceps  ^lo"^  and  fuses  with  difficulty  to  a  white  enamel;  the  varie* 
ties  from  New  Jetsev  fuse  from  8*5  to  4;  The  powdered  mineial  on  charcoal  in  R^F.  gives  a 
coating,  yellow  whiie  hot  and  white  on  cooling,  which,  moistened  with  solution  of  cobalt,  and 
treatea  tn  O.F.,  is  colored  bright  green.  With  soda  the  coating  is  more  readily  obtained.  De- 
tomposed  by  hydrochloric,  add  with  separation  of  gelatinous  silica.  TheN.  J.  variety  phos- 
phoresces with  a  green  light  when  in  the  dark  after  being  struck  with  a  hammer. 

Oba. — From  Altenberg  near  Moresnet,  between  Lidge  and  Aix-la-Chapelle.  in  cnrstals  and 
massive,  the  crystals  but  a  few  millimeters  in  length;  also  at  Stolberg,  near  Aix-la-Chapelle;  at 
Mosartut.  Tuniigdliarflk,  in  Qreenland.  In  New  Jersey  at  Mine  Hill,  Franklin  Furnace,  and  at 
Sterling  Hill  near  Ogdensbiirg.  two  miles  distant,  in  such  quantity  as  to  constitute  an  important 
ore  of  zino.  It  occurs  intimately  mixed  with  zincite  and  franklinite,  and  is  found  massive 
of  a  great  variety  of  colors,  from  white  to  pale  honev-yellow  and  light  green  to  dark  ash-gray 
and  flesh-red;  sometimes  in  reddish  crystals  (trooeiHe]  nx  inches  long  ana  ah  inch  or  more  thick* 
embedded  in  franklinite  and  also  in  calcite;  rarely  in  slender  transparent  prisms  of  a  delioite 
apple-green  color.  Rare  at  the  Merritt  mine,  Socorro  Ck>.,  New  Mexico,  with  mimetite,  wulf  en- 
ile.  etc 

Kamed  by  L^vy  after  William  I.,  King  of  the  Netherlands. 

Artli— Obtained  crvstallized  by  Qorgeu  (Bull.  80c.  Min.,  10,  88, 1887)  by  heating  one  part 
of  hydrated  silica  with  80  parts  or  an  intimate  mixture  of  sodium  sulphate  and  i  to  1  equivalent 
of  zmc  sulphate.  Ihe  fused  mass  treated  in  boiling  wateCi.  Icit  characteristic  hexagonal  crystala 
with  O.  =  425  and  consisting  of:  8iO« 26*4,  ZuO '^•6. 

OlMerved  in  furnace  slag  obtained  from  lead  ores  carrVlng  ztnc,  tn  minute  bright  yellow 
crystals;  the  mass  of  the  slag  consisted  of  ferrous  orthosilicate,  layalite.  See  Hutchings,  Qeol.  Mak,, 
7,  81,  1880.  Cf.  also  Schulze  and  Stelzner.  who  describe  the  occurrence  of  a  hexagonal  zmo 
silicate  in  slender  prismatic  crystals,  or  radiating  aggregates  embedded  in  a  semi-crystalline 
ground-mass  with  zmc  spinel  and  tridymite.  Jb.  Min.,  1, 150,  '188h 

ReC— >  Fhmklin  Furnace  willemite,  contact  eonlometer:  L^vy  gfves  |>p'  =  51^  80'.  '  Cf .  Dz., 
Min..  1,  48, 1862 .  he  adds  08S2  deduced  from  Breiihaupt's  figure  (Min.,  3,  478.  1847),  which  ia 
like  fig.  1*  and  probably  gives  r  above.    Arzruni  describes  supposed  twins  from  Altenberg. with 

tw.  pL  1-2  (8-8  6-10).  Fogg.,  162,  281»  1874. 
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asa.  VBBNAOEVB.    FbenaUt  iV.  «.  SorieMMM,  Ak.  H.  Siockh..  160. 1888,  Pogg,.  81, 
87.1884. 

Rhombohedral;  tetartohedraL     Axis  b  =  0-6610?;  0001  A  lOll  =  37°  21' 
%V'  Bflfw^Kofcsharov' 

H 


Tonufli         d  (0li2,  - 

-i) 

0,  (42^.  4-2  r 

y  (2184,  i*r) 

«  (18ll. 

m  <10iO,  T)         ff  (Olil,  - 

-1) 

r,(8iKi«l) 

#  (2lSl,  l*r) 

JB,  C1^2. 

a  (1130,  i-2)        fi  (0321.  - 

.2) 

f   (8iSlil»l) 

0r  (8251, 

I'r) 

d  (1456. 

ib  (4l80.  ^f)       p  (llS8. 1-2  r) 

A   (8ll2,l*r) 

•    11844, 

-i»V 

c  <i882. 

r  (lOil.  «)         p,  (2U8.  f  2 .1) 

0  (18'5-i8-8,ltr)? 

dk    =  10'    6' 

MM' 

=  02*  51' 

WOf  =s 

75*  57* 

«r 

_. 

90* 

mr  =  52"  V^ 

TM 

=  85*  ly 

tBX.   "^ 

26*  54' 

aft 

rr 

48*86' 

m'd  =  4»*    r 

rd 

=  81*  42' 

«/  = 

55*26^' 

am 

ss 

62*  ir 

m'M  =  88*  18i' 
op    =  66**  IS'^ 

ad 

=  72*  20^ 

aa  = 

17*  5r 

ao 

ss 

70*  42* 

m'r 

M      =5 

28*  21' 

or' 

ss 

90* 

oo    =:  48*  86' 

W 

=  40*  58' 

air  =s 

•58*  18' 

TX, 

55 

27*48' 

fy    =  63'  24^^ 

PPi 

=  28*  16' 

av,  = 

72*  50' 

to 

S 

19*  18* 

da   =  85*  08|' 

99, 

=  84*    r 

op,  =s 

78*22' 

jK 

= 

29*  57' 

i. 


3. 


6. 


?• 


m 


m 


\^ 


9. 


BtgS.  1*  Hiask,  Ek.       2,  8,  Florissant,  Colorado,  Pfd.       4r-7,  Mt  Anteio,  CoL,  PM 
8,  TokoTaja.  Ek.    9,  Bml  section  of  5;  10,  do.  of  8,  PM. 

Twins :  penetration-twins  with  paralld  axes^  f .  7.    Crystals  oommonl^  rhom* 
boliedral  in  habit»  often  lenticular  in  form«  the  prisma  wanting;  also  prismatiOr 
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flometimee  terminated  by  the  rhombohedron  of  the  third  series,  x.  .  Faces  often 
nneyen;  x  rough,  a  striated  yertioallyi  also  |  zone  a  8  r. 

CHeayage:  a  distinct;  r  imperfect.  Fracture  conohoidaL  Brittle.  H.  =  7*5-8. 
Q.  =  2*97-3 "00.  Luster  vitreous.  Colorless;  also  bright  wine-^yellow,  pale  rose- 
red;  brown.    Transrarent  to  snbtranslucent 

Optically  +  •    JEtefraotiye  indices: 

Fnmont     «»,  =  1-6606  Li     «,  =r~l '664011a     6^  s=  ISMETS  «,  =  1*6687  Dz-. 

Ural  »,r=  1-6496  «,=:  1*6697  09^  =  1-666611      f^r  ==  1*^708  Pulf rich 

CoB^*— Beryllium  orthosilicate,  BeJ9iO«  or  2BeO.SiO,  =  Silica  54*45,  •  glucina 
45-56  =  100. 

AXJJ.-1,  Hartwan,  PoQ^.,  31,  67, 1884.  9,  Bischof,  ibid,  34,  696,  1886,  Eg..  Min.  Oh.. 
StSSt  1860.  8.  Khnishchov,  Zs.  Kr.,  3, 684  1979.  4,  F.  H.  Hatdi,  Ber.  nied.  Oes.  Benin.  May  U 
170, 1886.    6,  Penfleld  and  Bperiy.  Am.  J.  8c.^  36.  890, 1888. 

810,        BeO 
1.  Ural  G.  s  9-969  6614       44*47  A],0.,HffO  tr.  =   99*61 


9.  Frunont  64*40  46*67  OaO,MgO 009  =i  100 06 

3.  Duraogo  64*71  46*89  CaO,MgO  014  =  10017 

4.  Switzerland                G.  =  9*96  64*84  44*00  EstOi  0*69  =r  99*48 
6.  Floriflsant,  Oolovado  G.  =  9  96  64*44  46*68  MatO  0*9l,  li.O .Ir.,  ign.  0*96  =:  100  49 

Pyr.,  •to.*-Al<»ie  reniaini  unaltered;  vith  borax  fuses  with  extreme  slowness,  unless  pul 
Terized,  to  a  transparent  glan.  With  soda  aftorde  a  white  enamel;  with  more»  intnmeeces  and 
beoomee  infuaible.    Dull  olue  with  cobalt  solution. 

Obs.^-OocurB  (inpiismatic  crystals)  in  mica  schist  at  the  emerald  and  chrysobenrl  mine  of 
Tskoyaya,  86  Tcrsts  E.  of  Ekaterinburg,  where  the  crystals  4re  sometimes  nearly  4  inches  acrosSi 
and  ODB  found  weiehs  li  lbs.;  also  in  small  rhombohedral  crystals  on  the  east  side  of  the  Ilmen 
Mta.,  6  Tersts  N.  of  Miask,  with  topaz  and  green  feldspar;  also  in  highly  modified  crystals  with 
quartz^  in  limouite,  near  Frarapnt  in  the  Vo^ges  Mts. ;  In  Switzerland  with  hematite  at  Reckhigen 
in  the  Yalais,  with  adularia,  hematite  (Bisenrosen),  quartz.  Also  at  the  Cerro  del  Merci^o, 
Duraiigo,  Mexico;  part  of  the  so-called  phenacite  from  here  is  only  apatite,  but  the  occurrence 
has  been  recently  substantiated  by  Ehrushchov  (anal.  8);  according  to  him  the  crystals  occur  In 
a  quartz  porphviy  and  also  loose  etnbcdded  in  clay. 

In  Colorado,  in  flat  rhombohedral  crystals  with  topaz  on  amazonstone,  also  embedded  In  it, 
at  Topaz  Butte,  near  Moriasaut,  #16  miles  from  Pike's  reak;  also  in  crystals  often  prismatic  aud 
sometimes  an  inch  across  on  quartz  and  beryl  at  Mt.  Antero,  Chaffee  County.  In  New  Hamp 
ahire,  in  lenticular  crystals  with  topaz  on  Bald  Face  Mt.^  North  Chatham,  a  jEew  miles  west  of 
Stoneham.  Me  (Eunz).  Also  reported  as  occurring  at  the  mica  mines  of  Amelia  Court  House, 
Virginia  ( Yeates). 

NamM  from  <p€ra^,  a  deeeiv&r,  in  allusion  to  its  having  been  mistaken  for  quartz. 

Artll.— Obtained  by  Ebelmen  in  minute  hexagonal  prisms  by  fusion  of  8iOt.and  BeO  with 
borax,  cf.  Mid.,  C.  R.,  106,  1260,  1887. 

Re^-J  Pogg.,  69, 148.  1846,  Min.  Russl.,  2,  808,  1967.    *  Cf.  81g.,  Jb.  Min  .  1, 129,  1880. 
also  earlier,  N.  Nd.,  1  c;  Beirich,  Pogg.,  34,  519,  1885,  41,  828,  1887 ;  Bose.  1.  c;  Ek,  1.  c 
and  ib.,  3,  81^  Websky,  Switzerland,  who  notes  some  doubtful  planes,  in  part  ▼icfnal.  Jb  Min  , 
1,  207. 1882.    Also  Dr.,  Colorado,  Bull.  Soc.  Min.,  9, 171,  1886;  also  Pfd.,  Abl  J.  8a,.83, 180. 
1887,  36,  821*  1888,  '40,  491. 1890.    •  Dx.,  Min.,  2,  p.  iz,  1874. 


383.  DIOPTASB.  Acbirit  B.  F.  J.  Hermann.  1788.  N  Act.  Peirop.,  13, 889. 1802*.  Erne 
raudlne  DelameUi.,  T.  T..  2,  280.  1797.  Kuprer-Schmaraffd  Wem.,  1800,  Ludwig,  1,  58.  288, 
1808.  Dioptase  H..  Tr..  3  477.  1801.  Emerald-Copper  Jisr^Miofi.  Bmaragdo-Chalcit  Jtfb/[«.. 
Gundr  .  1824.    Emerald-malachite. 

Rhombohedral;   tetartohedral.      Axis  6  =  0*58417;  0001  A  1011  &&  81!. 40' 
Breithaupt-EIoksharoY*. 


ii  r  (toil,  Bf  Zone  as  6  (llli2-5,  -  21  If 

a  (1120,  «)»  o'(20Sl,  2)'  fi  (79  i8l.  -  ^  r  V?  u  (1 17  i&8.  -  2«  !)• 

k  (2l80,  1^  r)»  9  (6221,  -  2)^  ir  (8681,  -  2«  ly?  o  (1  •19l8lO.  -  ^  jW  ,)if 

^  (S140,  i.|  r)'  .  ^^5,  J, ,«,  m  (18J1,  -  2»  !>•  a  (1828,      p  r  1/? 

V  riTSo.  -Ml)^  l  raili'irv  •  (1788,  «2*V 
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1. 


Twins':  tw.  pi.  r,  as  geniculated  twins.  Commonly  in  prismatic  crystals,  a,  with 

8  (0221),  fig.  1.  Faces  in  zone  a  8  striated  | 
ed^e  a/ 8.  The  hemi-scalenohedrons^or  rhom- 
bohedrons  of  the  third  series,  sometimes 
characteristically  developed  as  on  the  edee 
a  8  (f.  2),  but  often  indistinctly  indicated. 
Also  indistinct  crystalline  aggregates;,  maa* 
sive. 

Cleavage:  r  perfect.  Fracture conchoidal 
to  uneven.  Brittle.  H.  =  5.  6.  =  3'28- 
3*35.  Luster  vitreous.  Color  emerald-green. 
Streak  creen.  Transparent  to  subtranslucent. 
Optically  positive.  Double  refraction  strong. 
Befractive  indices :  oa  =  1*667,  e  =  1-723 
Mir.*    Pyroelectric. 

Comp.-H.CuSiO,  or  H.O.CuO.SiO,  =  Silica  38-2, cupric oxide  504, water  11-4 
es,  100.    Loses  water  only  at  a  red  heat,  thd  hydrogen  consequently  basic  (Bg.). 

Tschennak  writes  the  formula  (CuOH)H8iOt. 

AaaL— !•  2,  Damour»  Ami.  Cb.  Phya.,  10,  486, 1844;  earlier  Hess,  Fogg.,  16,  860, 1829. 


=  38-74 


8iO, 

CuO 

HtO 

1. 

86-47 

ftO'lO 

11-40  Fe,0. 0  42.  CaCO.  0-85 

2. 

88-96 

49*51 

11-27  =  99-71 

Oroth  assumes  that  chrvsocolla  is  merely  dioptase  mingled  with  amorphous  silica  and  other 
impurities.  There  seems  little  doul^t,  however,  notwithstt^udlDg  the  impurity  of  much  of  the 
material  analyzed,  that  chrvsocolla  deserves  to  be  recog^jed  as  a  definite  hydrous  species  chiefly 
amorphous  in  structure.    See  further  p.  699. 

iryr^  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B..  decrepitates,  colors  the 
flame  emerald-green,  but  is  infusible.  With  the  fluxes  gives  the  reactions  for  copper.  Witk 
soda  and  charcoal  a  globule  of  metallic  copper     Oelalinizes  with  hydrochloric  acid. 

Obs. — Dioptase  occurs  in  druses  of  well  defined  crystals  on  quartz,  occupying  seams  in  a  com* 
pact  limestone  west  of  the  hill  of  Altyn-TQbe  in  the  Ejrffhese  Steppes.  In  the  gold  washinss  ai 
several  points  in  Siberia,  as  on  the  R  Maluya  in  Transbaikal.  At  Kezbdnvs,  Hungary  on  a  btuish 
clay,  or  on  wulfenite  and  calamine.  From  Copiapo,  Chili,  on  quartz  with  other  copper  ores,  also 
on  limouite,  crystals  terminated  by  r  (Rath),  also  crusts.  O.  =  8*825  Bauer.  Jp  fine  crystals  ai 
the  Mine  Mindouli,  two  leagues  east  of  C-^mba,  between  Bonanza  and  Bntzzaviile  in  the  Frendi 
Congo  Slate,  associated  with  hyaline  silica  and  chrysoooUa  (Jannettaz.  Bull.  Boc.  Min.,  13^  1CH9» 
1890). 

At  the  copper  mines  of  Clifton,  Graham  Co.,  Arizona,  in  brilliant  crystals  lining  cavities  in 
"  mahogany  ore  "  consisting  of  Hmonite  and  copper  oxide;  also  100  miles  west,  trear  Riverside 
P.  O..  Pinal  Co. 

Named  by  HaCi^  dioptoie,  from  Sid,  through,  and  onrofiat,  to  am,  because  the  cleavage 
directions  were  distmruishable  on  looking  through  the  crystal. 

NamM  Achirite  after  Acbir  Bf  ahmed,a  Bucharian  merchant,  living  at  the  fortress  of  8emipal- 
atinsk,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  furnished  the  specimena 
that  were  taken  in  1785  by  Mr.  Bogdanov  to  St.  Petersburg.  Although  first  named  by  UennaiiD« 
his  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the  volume  •  con* 
taining  it  was  not  published  until  1B02,  a  year  after  the  lippearance  of  HaQy's  work. 

Ref.~>  Breith.,  Schweigg.  J.,  62.  221,  1S31,  coniirmed  by  Koksharov,  Miu.«  6.  98S,  1Q70, 

both  on  cleavage  fiirm.s.    •  HaUy.  I.  c,  1801.    »  Breith.,  1.  c.  he  gives  fpr  o.  —  ^f^  (sa  =  8* 

52 ),  for  n,  —  2'  {fu  =  8  22'),  which'  symbols  do  not  agrve  with  the  ancrles;  the  symbols  glvea 
ak)ove  were  cnlcuUtcd  by  Websky.    Eeangotl  suggests  others  slightly  difFerent. 

«  Levy,  Heuland,  3. .92.  1837.  »  CKdner.  Jb.  Min.,  404. 18S9;  he  gives  uo angles.  *  Webdcj 
P<VS->  ^9.  54.3,  1846;  corrects  Breitbaupt.  ^  Keung..  Min.  Unt.,  98,  1850;  review  ot  precedSpg; 
She  position  of  k,  a,  Z,  is  unccrtaiD;  ^  may  be  the  same  as  Websky's  -doubtful  e;  see,  too,  fibnsm, 
Handb..  2, 746.  1847;  a,  /f  were  observed  aa  complete  scalenohedrona.  *  Mlr.>  Fbtl.-Kw:>  ftL 
878.1842. 
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384.  FRIBDBIiXTB.    Bertrand,  C.  R.  82.  1167.  1876;  Zs.  Itiyst..  1,  86,  1877^ 
Rhombohedral.    Axis  b  =  0-5624;  0001  A  1011  =  ♦33°  Bertrand. 
Fornui:  0  (0001\  0),  m  (1010.  /).  r  (lOil,  B).    Angles,  cr  =  88%  rr'  =  56"  IT. 

Crystals  commonly  tabular  |  c;  faces  m^  r  often  striated  ||  edge  m/r.  Also 
massive,  with  saccharoidal  stractare  and  distinct  cleavage,  passing  into  close  compact 
forms  with  indistinct  cleavage. 

Cleavage:  c  perfect,  n.  =  4-5.  O.  =  3*07.  Color  rose-red.^  ^Powder  pale 
rose.    Transparent  to  translucent.     Optically  — .    Double  refraction. strong. 

Comp. — ^E[,(MnCl)Mn^Si^O.,  as  written  bv  Oroth.     Percentage  composition: 
Silica  35*1,  manganese  protoxiae  51*7  (or  MnO  46*5,  Mn  4*0),  chlorine  §'2*  water 
9-2  =  101-2,  deduct  (0  =  2C1)  1'2  =  100. 
AnaL-^Gorgeu.  Bull  8oc  Min..  7,  8^  58.  1884. 

8i0.84  45    Mu0  48  25    MgO  1*20    CaO0  40    Mn  2*60    CI  8*40    H3O  9  60  =  09*90 

In  an  earlier  analysis  by  Bertrand  (1.  c.)  the- chlorine  was  overlooked.  The  mateiial  used  bjf 
Goigeu  was  not  entirely  pure.    Cf.  Friedel,  lb.,  p.  71. 

rsrr.— B.B.  fuses  easily  to  a  black  glass.  Olves  off  water  in  the  closed  tube  on  strong  igni- 
tion.   Reaction  for  mansanese  with  the  fluxes.    Dissolves  in  hvdrocbloric  acid,  formlnff  a  Jelly. 

Oba.— Associated  wUh  rhodochrosite  and  alabandite  at  the  manganese  mine  of  Aaervielle^ 
"nJXhd  du  Louron,  Hautes  Pyr^n^es.  Named  after  the  French  chemist  and  mineralogist  Clu 
FHedel.    See  also  p.  1035. 

336.  FTR08BIAUTB.  Piiodmalit  ITatim.,  Moll's  Efem.,  4.  890,  1808.  Wesentlicher 
Bestandtheil  Salzsaures  Eisenoxyd,  ui,  lb.  (fr.  blowpipe  trials  of  Gahn,  its  discoverer).  Pyrosmalil 
jr<M-«t.  Tab..  108,  1806;  ifoiam.,  Uandb..  1068,  1818.  Fer  muriate  if..  1812.  Lucas  Tftbl.«  ^ 
418^  181& 

Hhombobedral.   Axis^  =  0*5308;  0001  A  1011  ^  ZV  30^'  A.  E.  Nordenskidld*. 
Fonna:  c  (0001,  0);  m  (1010.  /);  r  (1011, 1),  t  (Olil,  -  1);  a  (20Sl,  2).  $  (0221,  -  2). 

Angles:  cr  =  81*  SO*,  ca  =  60'  48',  mr  =  68'  80',  rr'  =  68"  49',  r»  =  80*  17J',  or,  =  45* 
85,  o-<?=84M8' 

Crystals  thick  prismatic  or  tabular  in  habit,  usually  with  m,  r,  z,  hence  ap- 
parently hexagonal.    Also  massive,  foliated. 

Cleavage:  c  perfect;  m  imperfect.  Fiucture  uneven,  rather  splintery.  Some- 
what  brittle.  H.  =  4-4*5.  G.  =  3*06-3'19L  Luster  of  c  pearly;  of  other  planes, 
less  so.  Color  blackish  green  to  pale  liver-brown,  passing  into  ^ray  and  pistachio- 
green;  usually  brown  externally,  and  light  greenish  yellow  internally.  Streak 
paler  than  color.    Optically  --•    Double  refraction  strong. 

Coup — H,((Fe,Mn)Cl)(Pe,Mn),Si,0„  =  Silica  34-9/iron  protoxide  26-2,  man- 
ganese protoxide  25*8,  chlorine  5-1,  water  9'2  =  101*2,  deduct  (0  =  2C1)  1*2  = 
100.    Here  Fe  :  Mn  =  1 : 1. 

AnaL— 1,  Lang.  J.  pr.  Ch..  83,  424,  1861.  Also  WOhler,  Lieb.  Ann.,  166,  85,  18706. 
%  Ludwig,  Min.  Mitth..  211,  1875.  8,  EngstrOm,  G.  FOr.  FOrh.,  3,  116,  1876.  4,  Qorget^ 
Bull.  80C.  Min..  7,  68. 1884. 


SlO»     FM     MnO   CaO  MgO   H.O    CI 

1.  Noidmark    G.  =  8*171    |  8548    80-72    21 01    0*74  —     7  75    8*79  Al.O,  0*24  =    99*68 

8.          '<           G.  =  8158    I  84*66    27*05    25  60    052  0  98    8*81    4*88  =  101  95 

8.  Dannemoia  G.  =  8059    }  8408    26*21    27*40    0*86  1  86    7*34    8 52  Al.O.  1*24  =  101*46 

i.         "           G.  =  8*19         84  20    28  50*  24-66    0*40  1*70    8*55    8  70  AUO»  tr.  = 

•  FetOa  2-92. 


Pyt.,  etc.— In  tfae  closed  tube  yields  water,  which  reacts  acid.  B.B.  fuses  at  2-2*6  to  a. 
black  magnetic  glass.  With  th^  fluxes  gives  reactions  for  iron  and  manganese.  A  bead  of  salt 
of  phosphorus,  previously  saturated  wilh  oxide  of  copper,  when  fused  with  the  pulverized 
mineral  imparts  a  beautiful  azure  color  to  the  flame  (chlorine).  Decomposed  by  hydrochlorio 
add.  with  separation  of  silica. 

Oba. — Pyrosmalite  occurs  at  Bjelke^piiva,  one  of  the  iron  mines  of  Nordmark  in  Wermland; 
Sweden,  where  it  is  associated  with  calcite.  pyroxene.  apophylHte,  and  magnetite.  A  hexagonal 
priain,  in  the  museum  at  Stockholm,  is  nearly  an  inch  m  diameter  and  one  and  a  quarter  inch»- 
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long,  and  weighs  live  and  a  half  ounces.  Also  from  the  Kogrufva  in.NoTdmark  and  at  the  Iroa 
mines  at  Dannemoia  in  foliated  masses  with  a  green  pyroxene. 

Named  from  ^rOp,  fire,  oau^,  odor,  in  allusion  to  the  odor  when  heated. 

BofiiNH)fv.  Ak.  8tockh.,  27,  662, 1870.  The  rhombohedral  character  of  the  dyBtala  mqr  be 
,m  thfi-baaifl  of  the  isomorphism  with  f riedelite. 


7.  Scapolite  Group. 

•    TetragonaL 

386. 

Heionite 

i  = 

0-4393 

387. 

Wernerite 

6  = 

0-4384 

388. 

Hizzonite 
Dipyre 

1  = 

0-4424 

389. 

MariaUte 
Saroolite 

i  = 

0-4417 

390. 

ii  = 

0-4437 

The  species  of  the  Scapolite  Group  are  tetragonal  in  crystallization,  with 
nearly  the  same  axial  ratio,  and  f  tirther  they  are  characterized  by  pyramidal  hemi* 
hedrisin.  They  are  white  or  grayish  white  in  color,  except  when  impure,  and  then 
rarely  of  dark  color.  Hardness  =  5-6  5;  O.  =  2*5-2*8.  In  composition  they  are 
silicates  of  aluminium  with  calcium  and  sodium  in  varying  amounts;  chlorine  is 
also  often  present,  sometimes  only  in  traces.  Iron,  magnesia,  potash  are  not 
present  unless  by  reason  of  inclusions  or  of  alteration,  which  last  cause  also  explains 
the  carbon  dioxide  often  found  in  analysis. 

Ti)e  Scapolites  are  analogous  to  the  Feldspars  in  that  they  form  a  series  with  a 
gradual  variation  in  composition,  the  amount  of  silica  increasing  with  the  increase  of 
the  alkali,  soda,  being  40  p.  c.  in  meionite  and  64  p.  c.  in  marialite.  A  corresponding 
increase  is  observed  also  in  the  amount  of  chlorine  present.  Furthermore  there  is 
also  a  gradual  change  in  specific  gravity,  in  the  strength  of  the  double  refraction, 
and  in  resistance  to.  acids,  from  the  easjly  decomposed  meionite,  with  O.  =  2*72,  to 
marialite,  which  is  only  slightly  attacked  and  has  0.  =  2*63. 

Tschermak'  has  shown  that  the  variation  in  composition  may  be  explained  by 
the  assumption  of  two  fundamental  end  compounds,  viz.: 


Meionite 
Marialite 


Ca,Al,Si,0„ 
Na,Al.Si,0„Cl 


Me 
Ma 


• 

By  the  isomorphous  combination  of  these  compounds  the  composition  of  the 
species  recognized  may  be  explained.  These  species  are:  Meionite,  Wernerite  or 
Common  Sk^polite,  Mizzonite  (and  Dipyre),  Marialite.  The  limits  of  each  are 
explained  in  the  following  pages;  it  is  to  be  noticed,  however,  that  no  sharp 
line  can  be  drawn  between  them,  and  a  single  locality  in  some  cases  has  siFordea 
specimens  having  widely  different  composition. 

Lacroix,  who  has  given  an  exhaustive  memoir  on  the  scapolite  rocks  of  many  different 
localities  (Bull.  Soc.  Mm.,  12.  88-860,  1889).  shows  that  optically  the  series  is  characterized  by 
the  decrease  in  the  strenG;th  of  the  double  refraction  in  passing  from  meionite  to  marialite.  In 
the  table  below,  quoted  from  him  (p.  857).  group  I  includes  the  compounds  from  Me  to  MetMai; 
II  fromMeaMsi  to  MeiMas;  III  from  MeiMai  to  Ma. 


L 

^1 

€j 

«— e 

Hallesta 

1*694 

1-557 

0-037 

Christiansand 

1-592 

1555 

0087 

Bomma.  Meionite 

1-594 

1-558 

0-036 

Bolton,  IfuiUUite 

lo88 

1*552 

0  036 

Malsj5 

1-588 

1553 

0035 

Boltonite 

1-583 

1-552 

0  031 

L.  Baikal,  QlaueolUe 

1-581 

1  -551 

0  030 

Laurinkari 

1-583 

1  553 

0030 

Arendal 

1-583 

1-554 

0029 

n. 

Ersby 

Arendal,  Dk, 
Pargas 

III. 

'Pyrenees,  Dz., 

Dipyre 
Pierrepont 


09j  €j  09  — «f 

1-670  1-647  0  02S 

1-566  1-545  0-021 

1*567  1*550  0-017 


1*558    1-548    O-Old^ 
1*562    1-546    0-01^ 


SCAPOLITE  GROUF-MEIONITE. 
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The  ScabolKet  oocur  (1)  (n  v61te«ic  focks,  as  in  ejected  masses  on  Mte.  Somma  (meionite); 
(8)  Id  ciystalllne  Hmcatohe,  often  as  4be  direct  result  of  contact  metamorphisni;  (8)  crystalline 
adilats,  augite-gneias,  etc.;  (4^  as  an  altera' ion  product  of  a  plagjpclase  feldspar  sometimes  on  an 
extensive  scale  aa  with  amplnbole  in  the  *' eefleckter  Gabbro"  (BrOgger  and  ReuscU.  Zs.  Q.  Qes., 
27.  646, 1875)  in  connection  with  the  apaiftu  deposits  of  Odegnardeu  near  Bamle,  Norway.  Cf. 
Lex.,  Lc.who  has  developed  this  subject  at  length;  ate  Michel-L^vy,  liuU  Soc.  Min.,  1,  4^3,  79, 
1878;  Judd,  Min.  Mag.,  8,  186,  1889. 

Meionite  was  the  first  species>  of  tht-S^apolitc  group  tllHtiucily  recognized.  It  is.  however, 
probable  that  scapolite  was  included  with  lamellar  pyroxene  under  the  name  of  White  Schdrl- 
Spar  (SkOrlspat)  by  Cronstedt,  who  mei^ous  Ptirgas.  in  Finland,  as  one  of  its  localities.  The 
names  WmiMriU  and  ScapoUte  were  both  introduced  by  d'Aiidnida  (of  Portugal)  in  tlie  same 
article  (Scberer's  J.,  4,  8^,  88«  1800).  and  iipplied  to  specimens  from  the  same  region  in  Norway. 
Wemeritet8theJlr«<of  the  two  in  the  article,  HaQy  used  the  names  Wemenle  nud  ScapoUte 
(supposing  the  species  distfnct)  in  his  TruitS  of  1801,  but  in  his  Mineralodcal  Course  for  1804 
or  1806  anNtrariiy  set  aside  the  latteif  for  ParanthiM,  Mouteiro,  a  friend  of  d'Andrada's,  and 
making  in  his  behalf,  protested  in  1800  (J.  Phvs.,  68, 177)  against  the  change,  and  after  arguing 
that  wemerite  and  scapolite  were  identical,  both  on  chemical  and  cirstanogmphic  grounds, 
urged  the  adoption  of  the  name  WemerUe  for  the  ipeciea.  In  the  following  pages  the  name 
Scapolite  ia  retained  for  the  group,  so  that  the  minerals  may  all  be  called  teapoUiu,  as  those  of 
the  feldspar  group  are  called  feldspars;  and  the  name  Wemerite  is  applied  to  the  most  prominent 
division  of  the  old  species,  including  the  common  scapolite  from  many  localities.  In  the  fifth 
edition  the  compounds  intermediate  between  meionite- and  wernerite  were  called  parantfaite,  and 
those  between  wernerite  and  mizzonite  were  called  ekebergite. 

RttL^i  Ber.  Ak.  Wien,  88  (1),  1143,  1888,  .Min.  Mitth.,  7,  400,  1886.  Rammelsberg  has 
also  discussed  the  same  subject  recently,  see  Ber.  Ak.  Berlin,  589,*  1885.  Early  papers  on  the 
oompoeition  of  the  species  are  those  by  Wolffs  Inaug.  Diss.,  Berlin,  1848;  Rath,  Pogg.,  90,  89^ 
988,  1863. 


386.  MBIOMITB.  Hyadntc  bUmche  de  4a  Somma  de  tMe,  Crist.,  2,  989,  990,  PI.  rr.  f. 
118, 1788.    Meionite  J7.,  Tr.,  2.  1801.    Mionite  Ceniur]/  IHctionaity,  1890. 

EiiflBTiTiB.  Wasserfreier  Scolezit  [fr.  Pltrgasl  if,  Hfd.,  Schw.  J,  31,  417.  1821.  Anhy- 
drous Scolecite.  Soolexerose  Am<2.,  Tr.,  2,  55»  1832.  Var.  of  Labrador  ^anA^en/i^tm.  Syst.  d. 
Kryat.,  186,  1842.  Eiabyit  A.  B,  Ifd.. Finl.  Min.,  129,  1853.  EalkLabrador  Sg,,  Min.  €h.» 
505, 1860. 

Tetragonal    Axis  i  =  0-43925;  001  A  101  =  23**  48f'  Scacchi-Koksharoy'. 

Forma:  6(001^0);  a  (100.  i4h  mfllO,  J),  A  (210,  »>2),  e  (101.  Lt);  r  CHI,  l),'tf  (381/8); 
«(8U,8^). 


ah  =  96*  84' 
mh  =:  18*  26' 
M'    =  88*    2i' 

#•"  =  47'  26' 


«r  =  31*  51* 
cw  =  61°  47' 
M     =  54*  15' 


rr^  =r  •48*  49' 
sa'  =  42'  84' 
ca^t  s    29*  441' 


mr  =r  -58*  -9' 
or   =  68*    54' 
OM   =  39*  39^ 


In  orystals,  either  olear  and  glassy  or  milky  white;  also  in  crystalline  grains 


1. 


a. 


HI 


a     h 


and  massive.  The  prismatic  faces  sometimes 
show  vicinal  prominences  corresponding  in  form 
to  the  hemihedral  character ;  with  which  also 
the  etching-figures  agree. 

(Cleavage:  a  rather  perfect,  m  somewhat 
less  so:  both  often  interrupted.  Fracture  con* 
choidaJ.  BritUe.  H.  =  5-5-6.  G.  =  2-70-2-74; 
2'734-2'737  Mte.  Somma,  Bath.  Luster  vitre- 
ous. Odorless  to  white.  Transparent  to  trans- 
lucent; often  cracked  within.  Optically  — . 
Donble  refraction  weak.    Indices,  Dz. : 

av  =  1-594  to  1-597    .  Cj  =  1-558  to  1'561 

Com^— Ca,Al,Si,0„  or  4Ca0.3Al,0,.6SiO, 
=  Silica  40-5,  alumina  34-4,  lime  25-1  =  100. 
As  explained  by  Tschermak,  the  varieties  included  range  from  nearly  pure  meionite 
to  those  consisting  of  meionite  and  marialite  in  the  ratio  of  3  : 1,  i.e..  Me  :  Ma  = 
3  : 1.  If 0  sharp  Tine  can  be  drawn  between  meionite  and  the  following  species; 
see  further  p.  469.- 


1,.S,  Monte  BomnuL   l»Brezliia; 
2,  after  Batb. 
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Anal.— 1,  2.  Nemhiar,  Min.  Mitth.,  51,  1875.  68, 1877  8.  Rath,  Pogg..  90,  87,  1858.  4,  Rg.. 
Hin.  Cb..  Erg..  209.  1886/  5,  Rath,  Pogg.,  144, 884. 1871.  6, Wolff  [Inaug.  Diss.,  Berliti,  184d1, 
Bg..  Min.  Ch.  7.  Rath,  Pogg.,  90,  195,  1858.  Also  Gmelin,  gtromeyer,  Wolff.  5th  £d.,  p.  a20. 
Bath.  Pogg.,  119,  268,  1868. 

G.        810,    Al.O,   CaO    MgO  Na,0  K,0     CI     H,0» 

1.  Vesuvius  2  716      4886    82  09    21-45    081    185    0*76    014    027  CO,  0'72  =  100 « 

2.  ••         2  786     42-55    8089    21-41    088    125    098      —     019  Pe.0, 0  41  =  98-46 
8.  Laach        2  769     4518    2988    1898    018    278    140      —     041  =  9861 

4.  ErsbyiU  4447    8069    2054    016         249        020    107  =  9962 

5.  ••  2-728      44-26    8037    2017    015    275    1  15.     —       —   =  9885 

6.  Pargas       2712      4510    82-76    1784      —     076    068      —     104  =  98-18 

7.  BoltOD        2-788  I  44-40    2552    2018    101    209    0*5].      —     1*24 Fe,0,  8*79  =  96-74 

*  Often  simply  =  loss  on  ignition. 

SipOcz- found  in  Yesuvfan  meionite  0*74  p.  c.  01,  022  SO,,  Tsch.,  1.  c. 

Paranthite  (parantbine),  the  name  given  in  the  5th  Ed.  to  the  compounds  between  the 
Yesuvian  meionite  and  vernerite  (0.^.,  anals.  4-7)  is  Hatiiy'a  name  (as  already  noted)  derived 
^m  napav^eiy^  to  wither,  because  it  readily  loses  its  luster. 

Pyr.,  eto.-^B.B.  fuses  with  intumescence  at  8  to  a  white  blebby  fflass.  Decomposed  by  acid 
•without  gelatinizing  (Rath).  Gmelin  states  it  to  be  fusible  with  difficulty  on  the  edges,  and 
both  Omelin  and  Kobell  state  that  it  gelatinizes  with  hydrochloric  acid.  An  examination  of  a 
specimen  received  from  Scacchi  fully  confirms  lath's  conclusions. 

Obs.-'OccurB  in  small  crystals  in  cavities,  usually  in  limestone  blocks;  on  Honte  Somma;  the 
cavities  are  often  lined  with  green  mica.  Also  in  ejected  masses  with  sanidine,  magnetite,  titan- 
ite,  augitQ,  apatite  at  the  Laacher  See. 

EribyiU  is  from  Ersby  near  Pargas,  Finland.  A  variety  of  scapolite  from  Bolton.  Mass.» 
IfuttalUe  (see  p.  469)  is  near  ersby  ite  fn  composition. 

Named  by  HaQy  from  /leiov,  Issa,  the  pyramid  being  less  acute  than  that  of  vesuvianite. 

ReiL— >  Min.  Russl..  2.  105;  Pogg.,  Erg.,  3.  478,  1851.  Of.  also  Rg..  94,  484,  1855;.  Dx.» 
Min.,  1,  221,  1862,  Rath,  ib.,  119,  262,  1868;  Brezina,  Min.  Mitth.,  16. 1873. 

Arti£— Attempts  to  form  meionite  by  fusion  have  resulted  iu  obtaining  an  orthosilicaClB  cor- 
responding in  composition  to  Na,0  5Ca0.4Al,Of. 9810,.  but  characterized  by  positive  optical  char- 
acter. With  a  mixture  of  6Ca0.4Al,0,.9SiO,.  anorthite  was  formed.  Bv  fusing  a  labradorite 
glass  with  white  marble,  anorthite  and  a  tetragonal  mineral  with  negative  character  was  obtained, 
loureeois.  Bull.  8oc  Min.,  6.  15.  1882,Reprod.  Min.,  182,  1884. 

Doelter  states  that  his  synthetic  experiments  (unpubl.)  prove  the  existence  of  a  tetragonal 
mineral,  con-espondiog  to  meionite.  having  the  composition  CaAl,(Si04),V  Allg.  Chem.  Min..  p. 
858, 1890. 

387.  WfiRNBRITB.  Wemerite  (fr.  Norway)  d'Andrada,  J.  Phys..  61,  244.  1800, 
Bcherer's  J  .  4,  85  1800.  Scapolite  (fr.  Norway)  d'AndrtUUi,  ib.,  246.  and  ib..  88.  1800.  Rapid, 
olith  AbOdgaard,  Ann.  (7h  ,  32.  195,  1800.  Wemerite.  Scapolite.  /f..  Tr  ,  3.  4. 1801.  Skapolith. 
Arcticit  [=  Wernerite]  Wern  ,  1803,  Ludwjg's  Wern  ,  2,  210  1804  Pnranthine  H"..  Lucas 
Tab!.,  205,  1806;  H-  Comp.  Tabl..  45, 1809.  Fuscit  Sc/iumacher,  Verzeichn  .  104,  1801.  Chelros. 
foidite/  F  d8.  L.  Dana,  Outl.  Miu.  G.  Bostou.  44.  1818.  KulinllUe  Brooke,  Aim.  Phil..  7. 
B16,  1824.  Glaukolith  v.  Fischer,  Sokolov's  Bergwerks  J..  John.  Chem.  Unters..  2.  82.  1810: 
Glaucolite. 

Sodait  Ekeberg,  Afh  ,  2.  158  1807.  Natrolite  of  Hesselkulla  WoUoHon,  Ekebergite  Ben., 
Afbb.,  168.  1824.  Ekcbergit,  Porzclhinspath  /.  N,  Fuche,  Denkschr.  Ak.  Mtlnchen.  7,  65,  1818, 
Tasch.  Min,  17,94^1833.  Porzellanit  KhL,  Taf..  52.  1858.  Passauit  Naumann.  Min.,  80^. 
1655.    Ontariolite  G.  U.  Shepard,  Am  J.  Sc>,  20.  54,  1880. 

Tetragonal,  with  pyramidal  hemihedriam.  Axis  <!  =0-4384;  001  A  101=  23*" 
A0\'  Schuster'. 

Forms*:  c  (001.  0),  a  (100,  t-t ),  m  (110,  J),  h  ('310,  t.2)  6  (101.  1-t'),  r  (111,  1),  « (881,  8), 
•  (811,  8-8). 

ah  =  26*  84'  cr  =  81*  48'  rr*  =  »48'  45'  a«    =  89'  42* 

mfi  =  18'  26*  cw  =  61*  44'  »'  =  42'  82'  ar    =  68*    74' 

ee  =  32*  59'  cs    =  54"  12'  «r"  =  29'  48*  fiw  =  68'  12*^ 

€6"  =  47'  21* 

Crystals  usually  coarse,  with  rough  uneven  faces  and  often  very  large.  The 
pyranugal  hemihedrism, sometimes  shown  (f.  3)  in  the  development  of  the  planes 
«  (311)  and  z.  (131).  k\io  massive,  granular,  or,  with  a  faint  Sbrons  appearanoe; 
.sometimes  columnar. 
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Cleavage:  a  and  w  rather  distinct,  but  interrupted.  Fracture  snbconchoi* 
dal.  Brittle.  H.  =  5-6.  G.  =  2'66-2'73.  Luster  vitreous  to  pearly  externally, 
inclining  to  resmous;  cleavage  and  cros8-f)*acture  surface  vitreous.  Color  whiter 
gray,  bluisli,  greenish,  and  reddish,  usually  light;  streak  uncolored  Transparent 
%f>  nintly  snbtranslucent.    Optically  — .    Douole  refraction  weak.    Indices: 

Arendal   qd^  c=  1*566    €^  ss  1*545.    See  also  p.  466, 


2. 


2. 


3. 


Figs.  1,  Common  form.    9,  4.  Orasse  Lake,  N.  Y.«  Hovey.    8,  Hirwensalo,  Finland,  Kd. 

Var.— 1.  Ordinary,  In  crystals,  wbite  to  my»  grayish  green,  brownish,  and  rarely,  from 
Imparity,  nearly  blnck.    The  prisms  are  aometlmes  several  inches  thick. 

JNuttaUxU  (uained  after  T.  Nuttoll)  is  white  to  smoky  brown 
acapolite  from  Boll  oil,  Mass.    It  has  oeen  shown  to  vary  widelv  4. 

In  composition  .  some  kinds  appi'oach  meionite,  p.  467,  and  it 
is  sometimes  much  alteri-d  The  crystals  and  massive  variety  of 
Chelmsford,  Mas«..  of  gray,  greenish,  and  reddish  shades  of  color. 
ha?e  been  called  CMmrfordUe. 

Pauauite  or  Porzellaiispath  is  from  Obemzell  near  Passau, 
Bavaria.  Fiichs  made  the  prisms  probably  about  92",  and  so  also 
did  6chafbft'utl  But  Des  Cloizeaux  found  that  it  was  uniaxial 
andnegative,  and  hence  must  be  tetragonal  in  crystallization.  Its 
colors  are  white  to  yellowish,  bluish,  and  grayish  white.  The 
crystals  are  coarse,  and  irreguhirly  grouped  or  smgle. 

OniarioUte  of  S/tepard  is  a  glassy  scapolttc  from  Chilway. 
Peterborough  Co  ,  Outario;  often  black  from  inclusions,  probably 
of  mphite.  It  may  prove,  as  suggested  by  Shepard,  to  belong 
with  mizzonite  and  dipyre.  G.  =  2*608.  Bhepard's  analysfi 
gives  SiOt  48*65  to  51  80,  etc  .  but  has  little  value  because  of  the  impurity  of  the  material. 

2.  Mcusive,  Olaueolite  is  of  pale  violet-blue,  bluish,  indigo-bluc.  to  greenish  gray  colors, 
aometimes  resembling  cancrinite.  but  having  the  cleavnse  of  scapolite.  It  is  from  near  n.  Sliudi- 
anka,  near  L.  Baikul.  Siberia,  where  it  occurs  in  veins  m  granite  The  pink  scapolite  of  Bolton 
Is  similar.    Named  from  yXavKo^.  oreenisk  gray  or  iea  green. 

The  so-called  glnucolite  of  Wei  bye  from  Norway,  has  been  showp/by  BrSgger  to  bo 
aodalite  (see  p.  429),  and  a  so-called  glaucoHte  from  L.  Baikal  also  proved  to  be  eodalite. 

Comp.,  Tar. — Intermediate  between  meionite  and  marialite  and  corresponding 
to  a  molecular  combination  of  these  in  a  ratio  3  :  1  to  I  :  2.  The  silica  varies  from 
46  to  54  p.  a,,  and  as  its  amount  increases  the  soda  and  chlorine  also  increase. 
Scapolites  with  silica  from  54  -p.  o.  to  60  p.  c.  are  classed  with  mizzonite,  they  cor- 
Tespond  to  Me  :  Ma  from  1  :  2  to  1  t  3  and  upwards. 

The  percentage  composition^  for  the  simple  compounds  of  Me :  Ma,  Is  tm 
follows: 


He  4  Ma 

SiO. 

AJ.O, 

CaO 

Na,0 

CI 

8:1 

4610 

SO  48 

1910 

8-64 

101 

^ 

100-28 

2:1 

4808 

2916 

1704 

476 

1-85 

ss 

100*84 

1:1 

6190 

26-47 

12-90 

715 

204 

= 

100-45 

1:2 

55  85 

23-78 

8-67 

9-62 

2-75 

3= 

100-62 

1  :8 

57  85 

22  85 

658 

10-87 

8ia 

sz 

100-70 

The  oxygen-equivalent  of  the  chlorine  is  to  be  deducted. 

Anal.— 1.  Rath,  Pogg.,  90.  101.  1858.    2.  £.  S.  Sperry,  priv.  contr.    8.  Leeds,  Am.  7/ 8a. 
§,  26, 1878.    4,  Rath.  1.  c.  p.  90.    5.  Wollf.  Ug.. Min.  Ch..  719.  I860.    6.  Kg.  Min  Ch  .  £rg.  21(1 
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1886.  7  Wolff,  1.  c.  8,  Scbaffhautl.  Lleb.  Ann  .  46,  840.  1848.  9.  Wolff.  1.  c.  10.  8ip0cz.  M!n. 
Millh..  266,  1877.  after  deducting  682  CaCO..  11,  Wolff,  1.  c.  12,  Becke,  Min.Mltth.,  267, 
1877.  deducting  62  p.  c.  CaCO,.  13,  Kath,  1.  c,  recalc.  by  Rg..  deductins;  1*68  p.  c.  CaCO«. 
HKbl.  J.pr.  Ch..l,89.1834.  15.  Rg..  Ber.  Ak.  Berlin.  605,  1885  16,W()lff.  Ic.  17,  Kiepcn- 
heuer  quoted  by  Itath,  Ber.  nied.  Ges.,  p.  381.  Aug.  4,  1879.  18,  Genih.  Am.  J.  8c. .  40, 116. 1890. 
19.  Sipi>cz,  Min.  Mllth.,  4.  266,  1881,  and  Tsch.,  T.  c,  p.  1158. where  the  chlorine  percentages  are 
corrected.  20.  21.  Lacroix,  Bull.  Soc.  Min  ,  12,  175,  1»89.  22.  23,  SipOcz.  1.  c.  24.  Rg.,  I.  c 
26.  E.  S.  Speny,  priv.  contr.    26,  Rg.,  1.  c. 


1. 
2. 

8. 
4. 

6. 
6. 
7. 
«. 


10. 
11. 
12. 
18. 
14. 

15. 
16. 
17. 
18. 


19. 
20. 
21. 
22. 
28. 
24 
26. 
26. 


G. 

Parga8,_flfnA.  2*654 

Gra3seL.,ytoA.      2*718 

Bucks  Co..  Pa..     2-708 
L.  Baikal. 

Olaueolite  2*666 

Laurinkari 
MalsjO,  rdh. 
Bi^lton.  rdh,  2*718 

Obernzell,  Pass, 
HesselkuUa. 

Skebergiie  2*736 

Rosslc.  gnh,  2  781 

MalsjO  2*623 

Boxborough,  toik,   2*720 
MalsjO.  wh,  2*658 

Obernzell, 

PasBauiis 
St.  Lawrence  Co.  2*621 
Arendal  2712 

Monzoni 
French  Creek.       2*675 


G. 
KalsJO.  toA.  2*676 

Husab 


810. 

45*46 
46-94 


Al.O. 

80-96 
25  76 


FeO 

tr. 
064 


47-47    27-51      — 


CaO    MgONa,0  K,0     CI  HiO** 

17*22      —     2-29    1-31      —    129=  98-53 
16*89    0*52    8-88    0.52    0*68  0  84  80, 0*25 

[CQ.  4*83  =  101  25 
17*59    1*20    805    1*40      —    1*48=^  99*70 


47-49 
48-15 
48  06 
48*79 
49*20 

49-26 
49-40 
49*88 
50-53 
50  04 

50-29 
50-73 
50-91 
52*19 
52  30 


27-57 
25-88 
27-84 
28-16 
27-80 

26*40 
80-02 
27  02 
29-31 
25*68 

27-89 
25-49 
25-81 
23*54 
28*68 


1-54 
l-48» 

0-82* 


0-54* 
0*32 
0*21* 
049 


17-16 
1663 
15'94 
15-02 
15*48 

14*44 
15-62 
12*71 
13  37 
12-64 


0-47 
084 

1-29 


0*85 
0-46 
1*06 


4*71 
4-91 
6-38 
4-53 
4-58 

614 
3-11 
7-59 
391 
5*89 


0-58 
0*12 
0-22 
0-54 
128 

0-65 
0-79 
0*87 
123 
1*54 


041 
6*92 


0*13 
0-21 


0-48  = 
0-85  = 
1-61  = 
0-74  = 
1*20  = 

0-69  = 

0-64 

0-77 

054 

2-50 


100 
98-45 
9991 
99-28 
99-86 

98-12 
100-OJ 

99-90 
100-05 

99-85 


0-75» 
0-58» 


8iOt    A1,0,   FeO 
52*48    25-66    0*89 


18  58  —     5*92    017      — .     —  =  97-30 

10-24  —   11-09      —     0-09  1*90=  99*60 

13  84  0  68    7-09    0*85      -    0*41=  9974 

9-61  —    12*65    2-11      —     —    =10010 

12*86  0-05    6  29    077      -    150  CO,  2-68 

[=  10016 

CaO  MgO   Na«0  E.O      CI     80.   HtO 


•« 


62-62    26*42     tr. 
5824    26:60     lir. 


2  688 

2  682 

Arendal  2*676     62*57    24-24    Q'26 

GouYemear,pni.t0A.  2-660      62*66    25*32    0*11 


Pierrepont 
Pargitt 

»  Pe,Oi. 


62-90    24*95      — 
2*688      63*10    23-11    027 
68-82    24-67      — 

^  Usually  simply  ignition 


12  44  — 

18*11  — 

12*88  — 

11*67  — 

11*80  0-28 

10*64  ~ 

1000  0*04 

9*84  — 


6*52    0-79    1*70    058    0-61 

[00,0-14  =  101*21 

6*42    0*46    010    0-79    0-49 

[=  100*40 
703    0*47    012    0  66    0  60 

[=  100-45 

719    0-42    1-63    090    0*69 

[CO,  0-39  =  99*86 

6-64    1*58    2*14    014    042 


[=  100-53 
810    158    2*83      —      - 

[=  100  86 

6-16    0-71    2*14    1*81    0-49 

[00,215  =  10148 

918     —      1*75      —     0*71 

[=  99-41 

and  hence  perhaps  =  HtO  4-  CL 


F.  D.  Adams,  who  first  called  attention  to  the  common  occurrence  of  chlorine  in  scapoHtas. 
shows  that  it  is  present  in  many  varieties  and  in  amounts  varying  up  to  1*47,  201.  2  41  p.  c.  in 
flcapolites  from  Ripon;  al$o  2  01  p.  c.  in  a  specimen  from  EiagerO;  1*78  in  one  from  TrumbulU 
Conn.,  etc..  Am.  J.  Sc.,  17.  315.  1879. 

Pyr.,  etc— B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly 
decomposed  by  hydrochloric  acid. 

Obs.— Occurs  in  metamorphic  rocks,  and  most  abundantly  in  mnular  limestone  near  its 
Junction  with  the  associated  granitic  or  allied  rock;  sometimes  in  beds  of  magnetite  accompany- 
ing limestone.  It  is  often  associated  with  light- colored  pyroxene,  amphibole,  garnet,  and  also 
with  apatite,  titanlte,  zircon;  amphibole  is  a  less  common  associate  than  pyroxene,  but  in  some 
okses  has  resulted  from  the  alteration  of  pyroxene.  The  scapolite  of  Pargas,  Finland,  is  in  lime- 
aftone;  that  of  Arendal  in  Korway,  and  MalsJO  in  Wermland,  occurs  with  magnetite  in 
limestone. 

ThepassauiU  is  from  Obernzell,  near  Passau.  In  Bavaria. 

In  Vermont,  at  Mnrlborough.  massive.  In  Mass,,  nt  Bolton  and  Boxborough,  in  crystals^ 
sometimes  large;  at  Chelmsford;  Littleton;  Chester:  Carlisle:  Westfield,  massive;  at  Fiireona- 


SCAPOLITE  QBOUF'-MIZZONITB.  471 

field  and  Raymond,  near  Dr.  bwett's  house,  crystals,  with  yellow  garnet.  In  Conn.,  at  Monrqe, 
white  and  nearly  fibrous;  a  stone  quarry  at  Paugatuck,  Stonington,  massive.  In  N,  York,  at 
Two  Ponds  In  Oranee  Co.,  reddish  white  Crystals  with  pyroxene,  titanite,  zircon,  one  cr3r8tal 
10  in.  long  and  5  in  aiameter;  at  Fall  Hill,  Monroe,  of  white  and  bluish  colors,  massiye,  with 
lamellar  pyroxene;  in  Warwick  M  the  same  oounty,  near  Amity,  milk-white  crystals  with 
pyroxene,  titanite,  graphite;  5  m.  8.  of  Warwick,  and  8  m.  N.  of  Edenville,  near  Qreen- 
wood  Furnace,  are  other  good  localities;  In  JBasex  Co.,  perfect  crystals  and  massive  nearly 
]ibrous»  white  and  greenish  white,  abundant  near  Eirby's  mphite  mine,  4  m.  N.  £.  of  Alex- 
andria, in  Ticonderoga,  associated  with  pyroxene;  at  Crown  roint;  in  Lewis  Co.,  in  fine  crys- 
lala^  white,  bluish,  and  dark  gray,  presenting  the  play  of  light  not  unusual  with  this  variety; 
edffes  of  the  crystals  often  rounotMl;  Grasse  Lake,  Jefferson  Co.,  in  fine  crystals;  at  Gouveraeur, 
in  limestone,  also  at  Macomb,  6t.  Lawrence  Co.  In  If.  Jertey,  at  Franklin  and  Kewton,  and-  8 
m.  W.  of  Attleborough,  crystallized^  in  limestone;  also  at  Vernon,  Franklin,  and  Sparta  a  scapo- 
lite  rock  with  pyroxene,  ampbibole,  orthoclase,  also  titanite.  In  P«nn.,.  at  the  Elizabeth  mine, 
French  Creek,  Chester  Co.,  in  cavities  of  a  brownish  gray  garnet  with  magnetite,  pyrite,  and 
remains  of  the  hessonite  from  which  it  was  probably  formed. 

In  Canada,  at  G.  Calumet  Id.,  massive  mac  colored;  at  Hunterstown,  inlaree  crystals,  with 
titanite;  at  Grenville,  with  pyroxene;  Templeton;  Bedford;  Portland  and  Wakefield,  Ottawa 
Co. ;  Algona,  Renfrew  Co.  Scapolite  rocks  occur  at  several  points,  in  part  a  "  scapolite  diorite'' 
like  that  of  Norway,  chiefly  in  the  Laurentian,  as  at  Amprior  on  the  O^wa  R.;  L.  Mazinaw, 
Addinffton  Co. ;  Robertsville  mine,  Frontenac  Co. ;  McDougal,  Parry  Sound;  it  is  associated  with 
crystalline  limestone,  also  amphibolytes  and  diorytes  (Adains  &  Lawson.  Can.  Rec  Sc.,  3,  185» 
1888). 

Alt^— The  scapolites  as  a  class  are  especially  liable  to  alteration,  and  the  products  are  numer* 
OU8  and  varied.  The  introduction  of  water,  or  of  carbon  dioxide,  is  a  common  change^  By 
the  substitution  of  potash,  the  mineral  paraes  to  the  state  of  pinUe  and  potoih  nUea,  By  the 
acquisition  of  iron  it  passes  in  some  cases  to  epidoU,  By  tbe  introduction  of  magnesia,  it  may 
pass  to  steaUte;  or  of  magnesia  and  potash,  to  a  moffneHa  miea.  By  a  loss  of  bases,  the  proportion 
of  silica  left  increases;  and  by  a  loss  of  silica  also  (which  may  become  opal  in  its  separation),  the 
mineral  passes  to  a  ila^fin-like  compound,  a  common  result  of  its,  alteration.  Moreover,  silica 
may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous- pseudomorph,  as  occurs  at 
Fargas.    Yarious  altenition>products  are  moreparticularly  mentioned  on  p.  478. 

Ref^*  Arendal,  quoted  by  TKchermak.  llie  angles  as  given  by  -Eoksharov  are  the  same  as 
for  mdonite;  the  variation  is  in  any  case  small.    *  Cf.  Mir.,  Min.,  882, 1852. 

388.  BCSEZOMXTB.    A.  BcacM,  Pogg.,  Erg.,  3,  478,  1862. 

BiFTBB.    Schorl  blanchfttre  ^e  Mauleon  (Pyrenees)  (discovered  by  Glllet-Laumont  in  1786), 

Leucolite.  DOameih,,  Sdagr.,  1,  289,  2,  401,  1792.    Dipyre  JET,  Tr.,  3,  1801.    Scbmelzstein 

W&m.,  Steff.  Orykt.,  1.  411, 1811.    Couseranite  Charpentigr,  Ann.  Ch.  Phys.,  39,  280,  1828. 

Oonzeranite.    Piebnitoid  BUmitrand,  Of  v.  Ak.  Stockh..  11.  297,  1854.    Riponite  TBch^rmak, 

Ber.  Ak.  Wien,  88  (1),  1142,  1888. 

Tetmgonah    A^is  6  =  0-44235;  001  A  101  =  23*  51i',  Scacchi-KokBharov*. 

TomBt  e  (001,  0),  a  (100,  W),  m  (110,  J),  A  (210,  ^2),  e  (101,  l-i )*,  r  UH,  1). 
Angles:  «'  =  88'  15',  ee"  =  47*'  48i',  rr'  =  •44'*  8',  «•  =  82'  2',  ar  ^  67'  58i'. 

In  small  prismatic  crystals,  wfth  m  prominent.  Prismatic  faces  yeftically 
ftriated.    Sometimes  acicnlar. 

Cleavage  a,  m.  H.  =  5*5-6;  G;  =  2*623  Bath.  Lnster  vitreous.  Colorless 
Id  white.    Transparent  to  translucent    Bef ractive  indices  (see  also  p.  466) : 

Ponzac,  Dipyre*      <»,  =  l'^58  e,  =  1'543  Dx. 

(u,  =  1*5673         €j  =  1*5416  Lattermann* 

VKt.—MkaonUe  occurs  in  clear  crystals  in  ejected  masses  on  Mte.  Somma. 

IHpl^  occurs  in  elongated  square  prisms,  often  slender,  sometimes  large  And  coarse,  In 
limeetone  and  crystalline  schists,  chiefly  from  the  Pyrenees.     Couseranite  is  the  same  mineral 
and  from  the  same  region,  but  as  originally  anatyzed  in  a  more  or  less  altei'ed  form,  see^ 
aoal.  helow. 

JPrehnUoid,  named  from  its  resemblance  to  prehnite,  is  from  Sweden. 

Gomp. — Intermediate  between  meiouite  and  marialite  and  corresponding  to  a 

molecular  combination  varying  from  Me :  Ma  =1:2  to  Me  :  Ma  =  1 : 3;    Vcft 

percentage  composition^  see  p.  469. 

AnaL— 1.  Rath,  Pogg.,  119,  254.  1868.  3,  Adams.  Am.  J.  Sc.,  17,  816.  1879.  8.  DamoUi; 
L'Institut.  16,  1862.  4.  Schulzc,  quoted  by  Gdt..  Jb.  Min.,  Bell.,  1,  226.  1881.  5.  Delesse* 
C.  R  .  18.  944.  1844.  6,  Pisani,  Dx.,  Min.,  1.  227,  1862.  7,  Blomstrand.  1.  c.  8,  Micbel-I^vy* 
Bull.  8oc.  Min..  1.  48,  1878  also  Lox..  ib.,  12,  253.  1889.  9,  E.  S.  Sperry,  priv.  contr.  10» 
Jaimeltaz,  Bull.  Soc.  Min..  12. 445, 1889. 
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0.  8iO«  iLUO,  FeO  GaO  MgO  K8«0  K.O  CI  H«0 

L  Bomma,lfSn9fiito  8*628  64*70  98*80  —     8*77    0%8  8  88    2  U  ^.  0*18  =  M*W 

8.  Bipon,  Biponite  2  68  |  64-86  22*46  0'49»  9*08     tr.  8*86    118  2*41  0-86^80. 0*80 

[s  100-46 

a  Pouzac,  IHpyre    2*66  6622  28*06  —     8*44     tr.  7*68    0*90  —  2*4l<=  90*70 

4.        "  -          "        2*618  t  ^'^  ^'^  —     9*7<^    t'^  8-66    6*48  ^  0*88  =r  08*77 

6.  LibaroDB,     ".       2*646  66  6  24*8  —     8*6       —  8*4     0*7  —  —  =100 

6.  "            '*       2-62  66-69  2268  0-80»  6*85    0*49  8*66    0*78  ^  4*66«=:10l*06 

7.  PrehniiM  2*60         66  00    22  46    119»  7*79    0*86    1007    0*46  «  —     104  =  00«86 

8.  Bamle  2*68         69*66    22*66     —     7*82    2*60     818     <r.       —      —  =100*86 

9.  Macomb,  N.  T.  2*601       67  69   21*27    0  27    6*68   0*29    10*48    0*40    8*08   0-7600.1*0$ 

[=  10018 
10.  CbiU  85  67-4     19*6     8-4<»    6*8     0*4      8*8      fr.      —     8-41«  CuO  W. 

^FetOf  *  0-72  bygrotcopic  «MnO.  ..  *Ign. 

Pyr.  ato.— B.B.  fuses  easily,  bat  with  leas  intumeaoenoe  tbao  mdoiiite.  Only  sligbtly  acted 
vpon  by  bydrocbloric  acid. 

ObtU'-MmonUe  occufa^in  trachytic  bombs  on  Mte.  Somma;  tbe  rock  is  gray  and  consiita 
cbiefly  of  sanldine  and  dark  g^reen  augite;  tbe  mizzonite  oocura  In  cayities;  sometimes  witb 
calcite.    Named  from  neSinoy,  greater,  tbe  axis  of  the  prism  being  a  little  longer  than  iu  meionite. 

IHpyre  and  eoueeraniie  are  from  various  points,  chiefly  in  the  Uautes- Pyrenees,  injmnulai; 
limestone;  at  Pouzoc,  near  Bagndres-de-Bigorre,  with  a  white  uniaxial  mica;  near  Ltbareni, 
about  a  mile  and  a  half  from  Maulteu.  with  mica  pr  talc;  at  the  baths  of  Aulus  in  the  Dept  of 
Ariege;  in  a  black  schist  on  the  right  t>ank  of  the  U^  near  Luzenac,  Aridge;  in  the  Yiciuity  of 
Loutrin,  near  Apgoumer,  in  blocks  of  granular  limestone,  with  pyrite,  titanite  (see  more  par- 
ticularly, Frossard,  Bull.  Soc  Min.,  13,  821, 1890);-also  at  Biarritz  and  elsewhere  in  the  Basses- 
Pyr^m.  The  prehnitoid  is  from  a  locality  between  Kongsberg  and  Solberg  in  Sweden,  with 
coarsely  crystallized  hornblende;  its  hardness  is. stated  by  Blomstrand  to  be  7.  and  G.  =  2  50. 
The  scapolite  auociated  with  amphibole  in  the  "geflecter  Qabbro"or  scapolite-dioryte  of  the 
apatite  aepodts  near  Bamle,  Norway,  is  near  dipyre  in  composilion  (see  anal.  8  and  p.  467)  A 
scapolite  bclonginff  here  occurs  at  the  Llanca  mine,  district  La  Hifi:uera,  Coquimbo,  ChiU.  Ao 
cordine  to  Arzrum,  dipyre  {rr'"  =  68**  49')  occurs  in  saccharoidal  limestone  at  Canaan,  Ct. 

Btpanite  (anal.  2)  is  from  the  township  of  Ripon,  Ottawa  Co..  Quebec,  Canada. 

The  name  d^ivre,  from  Sii,  twice,  ana  levp,  fire,  alludes  to  the  two  effects  of  heat,  fudan  and 
phaephoreeeence,    J^ehnUaid  refers  to  a  resemblance  to  prehiUte. 

Alt — Dipyre  undergoea  very  easy  alteration,  much  easier  than  wemerite,  and  this  it 
probably  owes  to  the  large  percentage  of  soda.  At  all  the*  localities  the  mineral  occurs  to 
a  larffe  extent  in  a  crumbling  state.  Some  of  it  appears  to  •  be  changed  to  a  grMnish 
chlorite.. 

Cower anUe  is  an  altered  form  of  dipyre.  It  OQCurs  in  the  same  region,  and  the  dipyre  may  bo 
seen  passing  into  couserabite.  Its  square  prisms  are  usually  rough  or  rounded  externally,  and 
bluish  black  or  grayish  black  to  deep  black  in  color,  but  sometimes  whitish  and  blackish  on  the 
aame;specimen.  It  is  often  soft  and  fragile.  .Charpentier's  mineral  came  from  the  department 
of  Ariege  (formerly  Couserans).  Analyaea:  1»  Durr6noy,  Ann.  Mines,  4,  827,  1828.  2k.  Pisani 
Dx.,  Min.,  1,  284, 1862. 

8iO«    AJ.O,  FeO  HgO    CaO  Na,0  E.O  H.O 

1.  O.S269    I  62*87    24*02     —     1*40    tl-86    8  96    5  62     —  =   9919 

2.  68*88    20-20    1*90    7*20     0*99    076    882    2*86  =  100  6(1 

Pisanl's  analysis  was  made  on  large  square  prisms  from  Pouzac.  It  has  the  composition  of 
agalmatolite.    Both  of  tbe  analyses  indicate  the  alteration  by  the  amount  of  potash  present 

B^— *  On  mizzonite.  0omma,  Sec.  rr'  =  44**  4',  Ek.  rr'  =  44"  2',  Mln.  Russl.,  2,  108»  1864; 
cm  dipyre  from  Pouzac,  rr'  =  44"  17',  er  =  22'  10',  Dx.,  Bull.  Soc.  Min.,  12,  9, 1889. 

389.  MABIAUTB.    Rath,  Zs.  Q.  Qes.^  18,  686,  1866.    [Not  Marblite  of  Ryllo.] 

Tetragonal.  In  crystals  with  c  (001),  a  (100),  m  (110),  h  (210),  e  (10]L),  r  (111); 
angles  near  mizzonite,  W  =  44^ 

H.  =  5'5-.6.  G,  =  2'566.  Luster  vitreous.  Colorless,  or  white.  Trans- 
parent to  translucent. 

Comp.— Approximating  to  the  pure  marialite  of  Tschermak,  Na^Al,SLO,^Cl 

=  Silica  63-9,  alumina  18-1,  soda  14*7,.  chlorine  4-2  =  100-9,  deduct  (0  =  2Ul)  0*9 

=  100.    The  marialite  of  Bath  corresponds  closely,  to  Me :  Ma  =1:4. 

AnaL— 1,  Rath,  1.  c,  after  deducting  4*5  p.  c.  magnetite:  tbe  speciflc  grayity  of  the  malerial 
analyzed  was  2*626,  or  2'666  correcting  for  admixed  magnetite  (G..  =  6'18}«  %  Bg.,  Hin.  Gh.. 
Erg..  216, 1886. 
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SiO. 

A1.0, 

OaO 

Ka.O 

K,0 

01 

1. 

e3'79 

31'82 

4*68 

0-87 

115 

-  MgO  0*81  IS  100 

2. 

61*40 

1908 

4-10 

vpTb^svwb 

— 

4-00 

Pyr^  ete.— Like  those  of  mizzonite. 

OIm.— From  a  yolcanic  rock  dilled  piperno,  occarring  at  Plannra,  near  Naples. 

Altered  Soapolitee.  The  foUowiog  are  the  chaiacters  of  different  altered  seapoUten 
Analyses  are  given  below  and  on  pp.  888,  d28»  5th  Ed. 

Atheriastitb  Weibye,  Pogg ,  79,  808,  1860.  like  scapolite  in  form;  color  greenish; 
opaque.    From  Arendal,  with  black  garnet  and  keilhanlte    Contains  7  p.  c.  water. 

Strooanovitb  Berm ,  J.  pr.  Ch.,  34,  178,  1845.  Has  the  form  of  scapolite  (Ek.,  Mln. 
Rossi..  3,  95).  Color  yellowish  to  light  oil-green;  Inster  greasy;  translucent;  H  =5'6,  G.=8*79. 
B.B.  fuses  easily  with  intumescence.  From  the  R.  Bliudianka  near  L.  Baikal  in  Eastern  Siberia. 
The  analysis  afforded  6'4  p.  c.  C0«,  corresponding  to  11*4  p.  c.  of  CaCOa. 

Algeritb  HutU,  Am.  J.  So.,  8, 108, 1849.  Occurs  in  slender  square  prisms^  sometimes  8 
or  8  in.  long,  embedded  in  calcite.  Yellowish  to  gray  and  usually  dull.  Brittle.  H.  =  8-<8'5; 
flome  crystals  more  altered,  8*6.  O.  =  8*697-2  718  Hunt;  8-78  Crossly.  From  Franklin, 
Sussex  Co  ,  K.  J.  The  varying  results  of  analyses,  and  the  presence  of  calcium  carbonate,  of 
magnesia,  and  the  relations  to  known  examples  of  altered  scapolite,  confirm  the  view  deilyed 
from  the  form  and  appearances,  that  algerite  is  an  altered  scapolite,  and  related  to  piniie, 

WiLSONiTB  Hunt,  Loffan's  Rep.  Can.,  1858. 1868,  Am.  J.  Sc.,  19, 428,  1855.  A  massive  minr 
«ral  from  Bathurst,  Cansda,  affording  square  prisms  by  cleavage,  and  having  H.  =  8*5,  G.  =s 
^  765-2*776;  luster  vitreous,  a  little  pearlv  on  cleavage  surfaces;  color  reddiah  white,  rose-red» 
and  peach-blossom  red.  According  to  Chapman  (Am.  J.  8c. ,  flO,  269,  1855)  its  crystallization 
4uid  other  characters  are  essentially  Uiose  of  scapolite.  It  is  associated  with  apatite,  calcite.  and 
pyroxene.  Hunt  in  Rep.  G.  Csn.,  1868,  makes  it  a  variety  of  gieseckite.  Occurs  also  in 
northern  N.  York. 

AnaL— 1.  Weibye  A  Berlhi.  Poff.  79,  808, 1860.  8,  Hermann.  J.  pr.  Ch.,  34,  177,  1845 ; 
anal,  asgiven  by  Rg.,  Min.  Ch.»  718,  1860,  after  deducting  CaCOa  (6*40  C0«).  8,  Croesley.Dana 
Jfin.,  6^,  1850.    4.  Hunt.  Rep.  G.  Canada,  p.  488, 1868. 

8iO«   AltOs   FeO    CaO    MgO  NatO  E.0    H.O 

1.  AtheriasUte  8800    2410    5 60*  22*64    2*80     —      —     695  =  100^09 

2  SiroganowU  48*86    80*52    O'd^'  21*69     —     8*74      —       —  =  10015 

Z.Alg4trU6  49*96    84*41    1*^^     —      618     —     9*97    5*06      CaCO. 

[4-21  =  100-27 
A.Wilimii6  1 47*60    81*20     —      0*95    4*19    0*88    9*80    5  48=   99*55 

•  Inch  0  78  MnO.  *  Fe,0, 

Tbbbnitb  Bmnunm,  Rep.  G.  N.  T.,  152,  1887.  Has  the  form  of  scapolite.  with  H.  =  8; 
O.  =  2*58;  luster  a  little  pearly;  color  yellowish  white  or  greenish;  and  is  from  a  small  vein  in 
limestone  at  Antwerp,  K.  T.  It  has  not  been  analyzed,  but  is  probably  near  algerite  or  wilson- 
ite.  The  PiinTARTiGBB  Scafolit  of  Sehumae/ier  (Yerz.,  98, 1801).  from  Arendal,  is  probablv 
similar  to  the  algerite  and  other  piniie  pseudomorphs.  It  is  described  as  occurring  in  crystals 
and  massive,  of  a  white,  greenish,  ana  other  sh^es,  and  B.B.  fusing  easily.  His  TalkarUffvr 
Scapoiit,  from  Arendal,  appears  to  have  been  a  $(eatitic  pseudomorph,  it  being  B.B.  infusible. 

Miea  from  Arendal,  Iforway  {Mt'earelle  of  Abildgaard).  The  mica*  occurs  embedded  in 
4inArtz,  and  has,  according  to  Rath,  the  form  of  8-sided  crystals  of  scapolite,  6  in.  long.  The 
eryatals  are  covered  with  mica  externally,  and  within  consist  throughout  of  an  aggregation  of 
the  s;ime  mica.    Cf.  Wichmann,  Zs.  G.  Ges..  26,  701,  1874. 

Oabbrokits  Sehumaeher,  Yerzeichn.,  1801 ;  Gabronite.  Referred  here  by  Soemann,  who  ob- 
serves that  there  are,  in  the  £cole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite; 
Schamacher  describes  it  as  bluish  gray,  inclining  to  leek-g^reen;  also  grayish  mountain- green. 
luster  feeble;  fracture  smooth  like  that  of  flint;  G.  =  8*947;  having  some  resemblance  togabbro. 
The  bluish  gray  variety  from  the  Kenlig  mine  near  Arendal,  with  l>hick  hornblende  and  calcite, 
and  the  other  from  Fredriksvftm*  Norway,  in  syenite.  BrOgger  refers  the  mineral  to  eUeolite 
(p.  425). 

PSEUDO-ScAPOLiTB  if.  NoTdenMOld,  Bidrag  Pinl.  Mln.,  66,  1820.  Wemerite  altered  to 
pyroxene,  llie  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant 
toward  the  exterior;  from  Simonsby,  near  Pargas. 

Paralooite  K.Nbrdenek,,  Bull.  8oc.  Moscow.  30,  221. 1867.  Has  the  form  and  angles  of 
scapolite  (Kk.,  Min.  Russl.,  3.  187).  and  is  probably  altered  wernerite.  Colon  white,  bluish^ 
reddish  blue;  G.  =  2*666.  The  crystals,  after  action  of  acids,  are  full  of  worm-like  holes^ 
owing  to  the  separation  of  the  calcium  carbonate  present.  From  the  lapls-lazuli  locality  in  the 
X.  Baikal  region. 

Steatmc  ^seudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  iUiceoue  scap- 
oliic  of  Parg)i8»  of  a  gra^  color,  in  limestone,  contains  92'71  p.  c.  of  silica.  AibOe  ia  announced 
by  Tscbermak  as  occurring  pseudomorplious  after  scapolite. 

The  passauite  is  the  soiiree,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kaolin. 
Part  of  the  kaolin  has  the  prismatic  fmm  of  the  passauite.  Opal  occura  iu  theJkaolin  as 
ime  result  of  the  alteration 
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390.  8 ARCOUTB.  Sarcolite  Dr.  TTumtpson  (of  Naples),  1 807.  [Not  Sarcolite  du  Vlcentiii 
(rr  Gmelinite)  Faujas,  Vauq,,  Ann.  Mus.,  9.  249,  1807,  11,  42.]  Analcime  caruea  MonUdbOov., 
Min.  Vesuv.,  1826. 

Tetragonal;  with  pyramidal  hemihedrism.    Axis^  =  0'88737;  001  A  101  = 

41"*  36'  Brooke'. 

Fonu*:  c  (001,  0)\  a  (100.  i-t),  m  (110,  />  A  (210,  i-2)\  e  (101,  H);  <  (118,  i),  rdH.  1) 
s  (881,  8)*;  f»  (818, 1-8),  « (811,  8-8). 


€6 

et 
er 


4V  85' 
22*  42' 

•61*  2r 


€9  =  76'  74' 
«>  =  48*  5^ 
«f  =1  70*  28' 


M' 


=  88*  10* 
=  67*  9' 
=  26*  40* 


or 


66*  26' 
77*  81i 
49*  W 


1,  2,  Mte.  Bomma.    1.  Hbg.*;  2,  Rath<. 


!•  2<  In  small  crystals,  resembling  the 

cnbo-octahedron  of  the  isometric 
system;  often  highly  modified  and 
sometimes  hemihedral  in  the 
planes  v,  s. 

Fracture  conchoidal.  Very  brit- 
tle H.  =  6.  G.  =  2-545  Brooke; 
2*932  Bg.  Luster  viti-eous.  Color 
flesh-red  to  rose-red,  reddish  white. 
Transparent  to  subtransparent. 
Optically  +.  Double  refraction 
strong. 

Comp. — An  oFthosilicate  of  aln- 
mininin,  calcium,  and  sodium,  R,Al,Si,0„  or  3RO.Al,0^.3SiO„  witl)3  =  Ca  :  Ka, 
=  9:1,  hence:  Silica  39  9,  alumina  22-6,.lime  33-4,  soda  4^1  =  100.  She* formula 
is  analogous  to  that  of  the  Oamet  Group. 

AnaL— Rg.,  Pogg.,  109,  670, 1860;  earlier  Scacchi.  6th  EA.,  p.  818. 

8iO.  {  40-61       AUOt  21  64       CaO  8286       Na,t)..8*30       EjO  1*20  =:'9&iUl 

l^yr^  eto.~B.B.  fuses  to  a  -wliite  enamel.    With  acids  getatlhjzeS. 

Oba. — Of  rare  occurrence  in  the  ejected  masses  on  Monte  Somtna,  Vesuvius. 

Named  from  cdp^,  fMh,  and  AiVo^^  Btone,  In  allusion  to.  the  color. 

Rel— '  Made  cubic  by  HaUy,  and  early  confounded  with  analdte;  but  shown  to  be  tetnur- 
onal  by  Brooke,  Phil.. Mag.,  10,  189.  1881.  Cf.  also  >Ilr.,  •Miu.,881.  ]862r  iOc..  who  giyes 
00  =  41*  80i'.  Min.  Russl.;  2.  10»,  1854;  Rg.re^  =  41*  88',  1.  c.  *  See  Mir.;  L  c.  «  Hbg.^Mlu. 
Not.,  1, 14, 1866.    « Ber.  nied.  Oes.,  p.  184,  June  6, 1887. 


8.  MelUlte  Oroup.    Tetragonal. 

891.  MeUUte  Na,(Ca,Mg)„(Al,Fe);(SiO,), 

Akermanite  (artif.)      Ca^SiiO,.?, 

892.  Oehlenite  Ca,(A10),(SiOJ. 


6  =  0-4549 

i  =?  0*45'  approz. 

tr=^  0-4001 


391.  MBZ.XZJTB.  M^lilite  Wameth,,  T.  T..  2.  278,  1796;  m.'^BeUepufi  (fts-dlscoT:  in 
1790).  J.  Phys.,  61.  466.  1800.  Humboldtflite  Mont,  d  Gov.,  Prodr.,  876,'^i882  Somer^llfta 
Brooke,  Ed.  J.  8c.,  1, 186, 1824.    Zurlite  BamonditU,  BreiBlak  Inst  GeoK  3«  8104818.    Mellilita. 

Tetragonal.    Axis  i  =  0-45483 ;  001  A  101  =s  24""  27]^'  Dee  Oloiseanx*. 
FMms'  I  c  (001,  0);  a  (100,  i-i^  m  (110,.  I\,  h  (810,  «);  r  aU,  1). 
Angles:  oA  =48'  96',  rK  =  44'  69',  rr'^  ±=  •65'30    ar  =  «7'  80*'^  or  =  82*  45 
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Crnciform   twing  rare,  tbe  vertical   axes   only  'slightly  indined  or  cross- 
ing  nearly  at  right    anglea.     UBnally  in  short   sqnare 
pnsma  (a)  or  o^tf^nal  pmrns  (a,-  m),  also  in  tetragonal 
tables. 

Cleavage;  c  distinct;  a  indistmct.  Fracture  con- 
choidal  to  uneven.  Brittle.  H.  =5.  O.  =  2'9-3'10. 
Luster  vitreous,  inclining  to  resinous  on  a  surface  of  frac- 
ture. Color  white  or  pSe  yellow,  honey-yellow,  greenish 
yellow  reddish  brown,  brown.  Translucent  and  in  thin 
laminad  transparent;  also  opaque.  Pleochroism  distinct 
in  yellow  varieties.  Sometimes  exhibits  optical  anomalies. 
Optically  <^ ;  also,  ini  part,  apparently  isotropic  or  +  (Vogt).  Double  refrao^ 
tion  weak    Indioesr 

OmboldiiUU      »,  =  l-tel8       <v,  s  1-6889       e.  =t  1-eMd       €,  s  1*6201  Hennlgei*. 

Comp^Perhaps  B,,R,St  0,,TnrtT!|,(Ca,Mg)  (Ai,Pe)  Si.O,.  for  melilite  <Bg-)» 

but  uncertain  since  the  anal^^ses  fail  to  agree.    If  Ca  :  Hg  =:  8  : 8,  and  Al :  Fe  s 

1 : 1,  the  percentage  composition  is:  Silica  37*7,  alumina  7*1,  iron  sesquiozide  11*2, 

lime  31  -3,  magnesia  8*4,  soda  43  =  100.    Potassium  is  also  present.    Oroth  writes 

the  formula  (Ca,Mg).{Al,Fe),Si.O.«. 

An«L-l,  K61.,  8chw.  J.,  64,  208,  1882.  d-4.  Dainour,  Ami.  Oh.  Fliys.,  10,  60, 1844. 
^  Bcbulze  (oo  0*88  gr.),  Jb,  Min.,  BeD.,  2,  888, 1888. 

O.        &iO>    AltOt   Fe«Oi  OaO    MgO  KatO  KtO 

1.  Mte.  Somma.  HuoMOL  4896    11*20     2*82^  8106    6 10    4-28    0*88  s  lOO'OO 

%     **         "  "  40-60    10  88     4-48    81*81    6*76    4*48    0*86  =    08*86 

8.  C.  di Bove,  JfdJJZOtf.  M0.   205       80*27     6*42    10*17    82*47    6*44    1*06    1*46=    0818 
4.  "  "       brn.  88*84     8 61    1002    8206    6*71    912    151  =    00*86 

6.  Hochbohl  200       44*76     7*00     ff*16    27*47    8 60    2-65    0*88   HtC     1*42, 

[FeO  1*80  =s  00*68 

Tyr^  •tor-B.B.  f  oses  at  8  to  a.yellowish  or  greenish  glass.  With  the  fluxes  resets  for  iron. 
Decomposed  by  hydrochloric  acid  with  gelatiolzatlon. 

0\M,'-'HufnboidiiUU  occun  in  caYemous  blocks  on  Monte  Somma  with  greenish  mica,  also 
apatite,  augite;  the  crystals  are  often  rather  large,  and  covered  with  a  calcareous  coatings  leas 
common  in  transparent  lustrous  crystals  with  nephelite,  sarcolite,  and  spulngly,  apatite,  wollas- 
tODite,  lining  cavities  ih  an  augitic  rock. 

MeiiUU  of  yellow  and  brownish  colors.  Is  found  at  Capo  di  Hove*  near  Rome^  in  leadtophyrs 
with  nephelite.  pbillipsite,  gismondite,  magnetite,  and  small  black  crrstals  of  augite  and  nom- 
blende.  SomervuliU,  which  Des  Cloizeauz  iias  shown  to  have  the  angles  of  this  species;  is  found 
at  Vesuvius  in  dull  yellow  crystals. 

Melilite*  is  not  uncommon  in  certain  basic  eruptive  rocks,  as  the  iK0UM(0-5a#a/(t  of  Hochbohl 
near  Owen  in  Wtirttemberff,of  the  Bchwabian  Alb.of  GOrlitz,  the  Ersgebirge;  also  in  the  nephelite 
iMsaltsof  the  Hegau,  of  Oahu,  Sandwich  Islands,  etc.;  perovskite  Is  a  common  associate.  It 
usually  appears  in  square,  octagonal  or  rounded  tables;  which  are  lath- shaped  for  sections  x  e, 
and  tbey  show  either  One  striauons  or  peculiar  peg-shaped  or  spear-shaped  inclusious  to  which 
the  name  "  Pflockstructur  "  was  given  by  Stelzner. 

Zurliu  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  on  Monte  Sonoma 
with  humboldtilite:  color  whitish  or  asparagus-green;  H.  about  6;  G.  =:  8*27;  B.B.  infusible; 
soluble  to  nitric  acid.  It  is  impure  humboldtilite  (Scacchi,  Jb.  Min..  261, 185^.  Named  after 
Sign.  Zurlo.    Melllite  is  named  from  fieXi,  honey,  in  allusion  to  tbe  color. 

Artii— Common  in  furnace  slags,  having  been  observed  in  square  prisms  at  Russel's  Hall, 
Tipton,  Dowle8»  Wicks,  etc  ,  in  England  and  Wales,  near  St.  Etienne  In  France,  near'Cliarlevoi 
in  Belgium,  KOnigshUtte  in  Upper  Silesia.  MSgdesprung  in  tbe  Harz,  and  Easton.  Pa.  Cf. 
Percy,  Rep.  Brit  Assoc..  851.  1846:  also  Vofft,  Ak.  H.  Stockh.,  Bihang.  9  (1).  i05.  1884-85. 

Obtained  from  fusion  by  Fouque  and  L^vy  in  square  prisms,  a\x\L  8oc.  Min.,  2, 
106.  1879.  ATso  by  Bourgeois  who  has  obtained  a  series  of  compounds  (2RO.iRiOt.8SiOi) 
in  part  colorless^  also  ferriferous  and  again  msnganesian,  the  last  of  a  violet  tint  with  distinct 
dichroism,  Ann.  Ch.  Phys.,  29,  450»  1883»  and  Reprod.  Min.,  122,  1884.  Vogt  has  described 
a  series  of  melilites  from  slags  varying  in  optical  character  from  the  usual  negative,  through 
forms  sensibly  isotropic,  to  others  which  are  positive,  like  fikermsnite,  p.  476. 

Ra£— >  Dz.,  Min.,  p.  215, 1863,  he  makes  r  r=  221.  <  Bosenbusch,  Mikr.  Phys.,  823,  1885. 
'  Cf.  Zlrkel,  Baaaltgestelae,  77, 1870:  also  Stelzner,  Jb.  Mio..  BelL.  fl,  869. 1888. 
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AKEBSfANiTB  /.  H,  L.  VogU  Ak.  H.  Stockh.,  Biban^,  9  (1).  126,  1884-85;  Arch.  Kalli. 
Kat.»  13,  810,  1890.  A  tetra^nal  species  isomorphous  with  meUlite  and  gehloDite.  Inferred 
to  have  the  composition  R4SisOit  or  iRO.SSiOi :  R  =  Ca  chiefly,  with  also  Mg,Mn.Fe.  Knows 
only  us  formed  in  certain  slugs  on  rapid  cooling.  Obtamed  in  thin  tabular  crystalsi  Cleavage: 
110,  perhaps  also  001.    Optically  uniaxial  and  +. 

Other  tetragonal  crystals,  also  optically  +,  intermediate  between  &kermanite  and  melilito 
(^  Yar.)  were  observed,  in  part  twins  crossing  at  an  angle  of  48^'.  and  hence  corresponding  to 
e  (101)  as  tw.  pi.,  with  h  =:  0*45.    Named  for  the  Swedish  metallurgist,  Richard  Akerman. 

The  following  analyses  by  Damm  (quoted  by  Vogt)  belong  to  a  compound  near  ftkennanltev 
1,  the  entire  slag*  2,  crystals  separated  from  the  slag. 


SiO, 

A1,0, 

FeO 

MnO          CaO 

MgO 

42-44 

4-88 

0-30 

9-21           28-87 

11-87  CaS.  1-89  =  96-46 

4317 

3-48 

«r. 

6-85           37-89 
^Approz. 

9'0>  =  99-84 

392.  aSHLSNITB.    Gkhlenit  Fucks,  Schw.  J.,  16,  877, 1815.    Stylobat  Br$Uk.,  Leonb. 
Taschenb.,  10,  600, 1816,  fioffm.  Min.,  4  b,  109, 1817. 

Tetragonal.    Axis  6  =  0*40006;  001  A  101  =  21''  48^'  Des  Cloizeaux*. 

Forma :    c  (001,  0);     a (100,  ii),      h  (810,  i-Z)-,     fi  (703,  f  t )?;      r (111,  1),     « (887.  f ), 
q  (221,  2). 

Angles:     efi  =  48*  2'     er  =  «29'*  80*,     6f  :=  32*  58',     69  =  48*  82',    rr'  ^  40*  46'» 
u'  =  45'  9',    qi  =  W  59i'. 

Crystals  usnally  short  square  prisms;  sometimes  tabular;  often  resembling 

cubo-octahearons. 

Cleavage:  c  imperfect;  a  in  traces.  Fracture  uneven 
to  splintery.  Brittle.  !!.•=  5-5-6.  G.  =  2*9-3-07.  Luster 
resinous,  inclining  to'  vitreous.  Color  different  shades  of 
grayish  green  to  liver-brown ;  none  bright.  Faintly  sub- 
translucent  to  opaque.  Streak  white  to  grayish  whita 
Optically  negative.    Double  refraction  weak. 

Comp.— Ca  Al,Si,0„  or  3CaO.  Al,0,.2SiO,  =  Silica  30*9, 
Monzoni,  Dx.  alumina  26*2,  lime  42*9  =  100. 

Some  ferric  Iron,  replacing  tbe  aluminium,  is  present  and  some 
magnesium  replacing  the  calduia. 


Zs. 

Wien,  69  (1),  28, 1874.    The  material  of  anal.  6  contidned  some  vesuvianite. 

G.  SiO,  AlsOi  Fe,0«  FeO  CaO  MgO  ign. 

1.  Monzoni  29*78  2202    822    1*63  37*90  3  88  11 '881  MnO 019  =  100 

a.        "  31*60  19  80    6  97      *  3811  2*20  1*63  KaaO0'33=  99*54 

8.        "  8001  21*33    3*56      —  3674  377  4*72  =r  100*13 

4.  "       oUve  I  30-47  17  79    7*30     —  36  97  2  99  3*62  ==    9914 

5.  '*       dcrkffrn.  f  29  52  19*00     —     7  25  36*55  1*41  6*55:=    99*28 

6.  Orawitza darA:         3*01        30*73    22*24    0*41    301    37*93    6*10     0*37  =  100*79 

7.  '*  light         3-01        32*89    18*58    1*25    8*61    3765    6*69     0*51  =  100*63 

Pyr.,  eto.~B.B.  thin  splinters  fuse  with  difficulty  (F.  =  6*7.  Khl.)  to  a  gray  ^lass.  With 
borax  fuses  slowly  to  a  glass  colored  by  iron.  GelHtiuizes  with  hydrochloric  add.  yieldinir  a 
solution  coutaining  both  protoxide  and  sesquioxide  of  iron. 

Obs.— Qehlenite  is  fotmd  at  Mount  Monzoni,  in  the  Fassathal,  in  isolated  or  aggregated  crya- 
tals,  invested  by  calcite.  formed  ns  n  contact  mineral  in  limestone;  also  in  the Tlelmsthal;  Iq 
rolled  pebbles  at  Orawitza  in  the  Banat  inclosing  grains  of  yesuvianite.  Zenh..  Ber.  Ak  Wien. 
59  (1),  26,  1874.  ~.      i« .  "  «»• 

Nan&ed  by  Fuchs  after  his  colleague,  Qehlen. 

Alt.— Gehlenlte  occurs  altered  to  steatite,  also  to  fassaite.  and  to  groesular  garnet  (see  bdow). 
A  pseudomorph  from  Monzoni  gave  Lemberg  (I.  c): 

8iO,  28*75     A1,0, 17  83     Fe,0,  3*41     MgO  29  60     CaO  4*76     Ign  16  93  =  100*28 

An  alteration  product,  inclosing  the  Omwitza  gehlenlle.  of  a  red  to  brown  color,  H  as  8-5 
miarphous.  gave  Janovsky: 

G.  =  1-87  Vrba       SiO,  2912     A1,0, 31*46     Fe,0,  8  86     H.O  80*56  =  100 
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Pseudomorphs  after  gehlenite  from  Monzoni  have  been  described  by  Cathrein,  couaisting 
(1)  of  fassaite,  and  (2)  of  grossularite,  Min.  Mitih.,  8,  408,  41*3.  1887.    Anal.— Cathrein: 

SiO,    Al.O.  Fe,Oa  FeO    CaO     MgO    ign. 

1.  FauaiU  4422    12-87    883    114    27*31     11-26    0-73  =  100-86 

2.  OroMularite         39-64    16  47    462    113    31-52      572    104  =  10014 

Artif. — Not  anfrequent  among  furnace  scoria,  in  thin  square  tables,  or  8-8ided  prisms,  with 
deaviige  parallel  to  the  lateral  planes  of  a  square  prism.  Has  been  observed  at  Dawes'  furnace, 
Oldbury  in  England,  and  at  Holzhaiisen  iu  Hesse.  Also  similarly  at  McVille,  Armstrong,  Penn. 
Diller.  Am.  J  Sc.,  37,  220,  1889.     See  also  Vogt,  ref.  under  ikermanite,  p.  476. 

Obtained  by  Bourgeois  from  fusion,  in  minute  square  prisms  optically  unaxlal  and  negative, 
compounds  of  various  composition  wei-e  obtained,  but  especially  the  pure  CasAUSiiOio,  Ann.  Ch. 
Phys..  29.  448,  1883;  Reprod.  Min.,  122,  1884. 

Rei.~*  Min.,  1,  p.  214.  1862. 

Cacoclabitb  H,  C.  Lewis,  Proc.  Acad.  Philad.,  Nov.  26,  1888,  Amer.  Nat..  18,  416,  1884. 
A  pseudomorphous  mineral  occurring  with  spinel,  pyroxene,  graphite,  pyrrhotite,  embedded  in  a 
blue  calcite  at  Wakefield,  OttawaCo.,  Quebec.  In  square  prisms  or  resembling  cubo-octnhedrons, 
with  forms:  e  (001),  a  (100),  971(110).  ^  (201),  g  (221),  tt  (211),  «  (621);  apparently  hemihedral  in 
the  zirconoid  planes,  but  forms  and  angles  somewhat  uncertain.  Approximate  angle  eg  =  50^**, 
which  gives  i  =  0*429.  No  cleavage.  H.  =  5-6.  G  =  3*058.  Luster  vitreous  to  resinous; 
surface  of  crystals  shining  and  glazed  as  if  vitrified.  Color  white  or  grayish  white.  Under  the 
microscope  is  resolved  into  an  amorphous  ground-mass,  a  colorless  mineral  (tetragonal  ?),  and 
grains  of  calcite. 

Anal.— 1,  R.  Haines  (deducting  calcite),  quoted  by  Lewis.  2,  8,  Genth,  Am.  J.  Sc,  38, 
200.1889. 

SiO,    A1,0,  Fe,0,  CaO    MgO  Na,0  K,0    H,0  P.O.  CO, 

86*74    19  79    1-38    8816    077    032    017    028    2  49      -    =  100 
81-62    1784    0-51    4095      tr.       tr.       tr.      104    219    678  =  10028 
32  67    19-63    039    8688    0*49    0*81    0*20    2*28    8*36    4*25  =    99*96 

Genth  concludes  that  the  matei-ial  of  anal.  2  contains:  quartz  23*04  p.  c,  apatite  5*05,  calcite 
15-20:  of  anal.  3.  quartz  11 '63,  apatite  774,  calcite  9  66. 

B.6.  fuses  with  intumescence  at  3.  Hardly  soluble  in  acids,  but  gelatinizes  after  fusion. 
Named  from  icaKo^,  bad,  K\dai%,  fracture,  in  allusion  to  the  want  of  cleavage,  which,  however, 
in  A  pseudomorph  is  not  signiticant.  The  similarity  to  gehlenite  in  occurrence  is  worth  noting, 
uid  the  apparent  relation  to  sarcolite  in  forms  and  m  angle  is  also  to  be  noted. 


G. 

1. 

8057 

2. 

8-a37 

8. 

3222 

0.  YesuTianite  Group.    TetragonaL 
398.     Vesnvianite  H,Ca,.(Al,Fe),Si.,0„?  6  =  0-5372 


393.  VZXSUVIANITE.  Hyacinthus  dictus  octodecahedricus  Cappeler,  Prodr.  Crist..  30. 
pi.  3  (fig.  261),  172a  Hyacinte  pt.,  Hyacinte  du  Vesuve  de  Lisle,  Crist.,  234.  1772,  pi.  iv.; 
2.  291,  pi.  iv  1783.  Hyacinte  volcanique  Demeste,  Lettr..  1,  413.  Hyacinth-Krystalle  (fr. 
Wilui  R.)  Pallas,  N.  Nord..  Beytr.,  St.  Pet.,  5,  282,  1793;  Wiluite  pt.  Vulkanischer  Schorl 
Widenmann,  Handb.,  290,  1794.  Hyacinthine  Delameth.,  Scingr.,  1,  268.  1792,  T.  T..  2.  823, 
1796.  Vesuvian  Wern.;  in  Klapr.  Beitr.,  1,  34,  1795,  ib.  (fr.  Vesuv.  and  Siberia),  2,  27, 33, 1797. 
Idocraae  H,  J.  Mines,  6,  260,  1799:  Tr.,  2,  1801. 

Gahnit  (fr.  G5kura)  Lobo  da  Silveira,  Afh.,  3,  276,  1810,  anal,  by  Murray,  Afh.,  2, 173, 1807; 
Loboit  Berz.  Prug&rdit  N,  Nordenhkiold,  Bidrag,  1,  80,  1820;  Prugardite.  Egeran  (fr.  Eger. 
Bohemia)  Wern.,  Min.  Syst.,  8,  34,  1817.  Cyprine  (fr.  Tellemark)  Bert,,  LOthr.,  1821.  Xanthite 
ThoTMon,  Ann.  Lye.  N.  T.,  3,  44,  1828.  GOkumite  (fr.  GOkum)  Thorns,,  ib.,  61,  1828.  Hetero- 
merit  (fr.  Zlatoust)  fferm,,  Vh.  Min.  Ges.,  205,  1845-46.  Jewreinowit  N.  iV3»  Verz.  Finl.  Min., 
1852:  Kokshnrov,  Min.  Russl.,  1,  116,  1853.  Manganidokras  Lsx.,  Zs.  Er.,  4,  171,  1879. 
Man  g^7i  n- vesuvian. 

Teti-agonal.    Axis  d  =  0-537195;  001  A  101  =  28°  14'  40"Kupffer*. 
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FormB*: 

c   (001,  0)  . 

a  (100,  i-i) 
m  (110,  J) 
A  (310,  ^8) 
/  (210.  «) 
i/^  (740.  t-t) 
0  (530,  I-})? 

y  (102.  H) 

Xi(208,  ft) 
d   (101,  1-f) 


«  (303.  H) 

«  (201.  2.») 

ir  (301,8-0 

a  Cll-20,,«,y) 

fi  (1-1 -10,  ;Ar) 

a:  (mi) 

r  (118,  J) 

«  (117.1) 

e  (116,  i) 

C  (116.  i) 

^  (114,  i) 

^  (118,  J) 


H  (5-618,  A)» 

«     (112.  i) 
#f  (885,  I) 
A    (445,1) 
*  (778,  t)» 
i)    (111.1) 
)i^    (885.1) 
M  (995.  t)» 
5    (221,2) 
i    (331,  8) 
y  (441,  4)» 
0  (551,  5) 


Q  (10101,1())' 

10  (711,  7-7) 
S  (512,  t.5)» 
«   (511,5-5) 
T  (17-4-4,  Jf-¥)' 
y  (411,  4-4) 
g  (20-5-2,  10-4)* 
p  (819,  i.8) 
a-  (815.  1-8) 
r  (629,  f  3) 
0  (818.  1-8) 
i    (812.  f  8) 


•  (811, 
q  (888. 
(»(787, 
n  (212, 
I  (428. 
e  (211, 
<{  (421. 
F  (18-7 
V  (747, 
27(581. 
r  (641, 
'<^(544, 


8^ 

H) 
H) 

1-2) 
1-2) 
2-2) 
4-2) 
•1.  18-W 

1-J) 
5-f)? 

H)* 

H)* 


/^ 


m 


m 


W 


hf  m 


Figs.  1-8,  Common  forms.    4,  Ala,  SirtlYer.  6, 
Ek.    9,  Zermatt,  J.  Stanley-Brown. 


ah 


18'  26' 
26**  84' 


21*    8' 
39'    6' 
62'  20V 
78**  5U' 

80'    4' 
an,"  =    89*  24i' 
es"      =    56*'  29^^ 

^€"      =    77''  43' 
uu"     =    94-    6i' 
nit"     -  116-  22 


yy      = 

ee'      = 

yy"    = 


=    19°  594' 
=r  'SO'  39^^ 
=    72*  244' 
=    80-  43^ 


Monzoni.    7, Vesuvius,  Pirsson. 
10,  Zermatt,  Pfd.    11,  Sanford 

bb"    =  118'  18'  cz    = 

tt"      =  132-  37'  ed    = 


»f 


€€ 
CC" 

Ktc" 

XX'' 


f*   -. 


»'/ 


pp     = 


10*  51' 
14*  26' 
17*  17' 
21-  804' 
28"  25*^ 
49'  1' 
62-  35' 
74«  27' 


n'"    = 

31- 
40- 
48- 
26- 


ep      = 


28*  37f 
21-  14^ 
324' 
38^ 

12' 
46' 
87i' 

13' 


14- 
37- 
40' 


m' 


aw 
av 
ay 

08 

aq 

ap 
ae' 
a% 
ad 


8.  AchmatOTsk, 

.  Me. 

=  50- 

18' 

=  67- 

24* 

=  16- 

48' 

=  22- 
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Crystals  commonly  prismatic,  often  terminated  by  c,  or  by  c  and  p  alone; 
sometimes  the  prism  wanting  and  the  form  a  low 
pyramid;  again  sharp  pyramidal,  t  (331),  or  termi- 
nated by  the  zirconoid  8  (311).  Also  massiye;  colum- 
nar, straight  and  divergent,  or  irregular;  granular 
massive;  cryptocrystalline. 

Cleavage:  vi  not  very  distinct;  a  and  c  still  less  so. 
Sometimes  a  lamellar  structure  ||  c,  and  a  tendency  to 
scale  off  in  thin  layers  often  observed  on  all  the  faces 
of  a  crystal.  Fracture  subconchoidal  to  uneven. 
Brittle.  "H.  =  6'5.  G.  =3'35-3-45.  Luster  vitreous; 
often  inclining  to  resinous.  Color  brown  to  green,  and 
the  latter  frequently  bright  and  clear;  occasionally 
salphui  yellow,  and  also  pale  blue.  Streak  white. 
Subtransparent  to  faintly  subtranslucent.  Dichroism 
not  usually  strong:  for  g?,  colorless  or  yellowish;  for  e,  12,  Vesuvius,  after  Haidinger. 
reddish,  yellowish,  or  greenish. 

Optically  — ;  also  +  rarely,  as  for  viluite,  Prendel.  Double  refraction  very 
weak.  Sometimes  abnormally  biaxial '.  Color,  optical  character  and  refractive 
power  often  variable  in  successive  concentric  layers  of  the  same  crystal.     Indices: 


Ala,  green  crysL, 


tt 


a}j  =  1-719-1-722 
a>j  =  1-7235 


€y  =  1-718-1-720    Dx.' 
Cj  =  1-7226     Osann' 


A  division  of  a  basal  section  into  four  diagonal  biaxial  sectors  is  very  common. 
An  Ala  vesuvianite  gave  Brezina:  2£r  =  62*"  25',  2E,  =  62**  47'.  Klocke  found  the  central 
portion  of  a  section  uniaxial,  while  the  whole  was  divided  into  four  biaxial  sectors,  the  ax.  plane 
normal  to  the  edge,  aud  the  angle  increasing  toward  the  edge,  the  maximum  axial  angles  beinff 
2Er  =  28"  48'  Li,  2Ey  =  80°  82'  Na.  2Egr  =  82*  80'  Tl.  Insure  served  to  diminish  the  axial 
angle  in  the  sectors  to  which  its  direction  was  parallel,  but  increased  it  in  the  others.  Variation 
of  the  axial  ancle  with  change  of  temperature  has  been  shown  by  Doelter. 

Sections  of  viluite  I  m  <Prendel)  had  normal  extinction  |  and  ±  c.  but  consisted  of  two  parts, 
A  and  B,  each  shaped  like  an  hour-glass  (A  with  axis  |  and  B  ±  h).  Sections  |  e  showed  within  the 
substance  A,  with  feeble  double  refraction,  nearly  uniaxial;  without,  B,  in  panillel  zones,  with 
strong  double  refraction  and  an  axial  angle  of  80'  to  85°,  the  ax.  plane  parallel  on  each  side  to 
the  outline  of  the  crystal  {m  and  a).  Both  parts  were  optically  +.  Upon  heating  to  2U0°-300% 
the  middle  portion  became  uniaxial,  and  tbe  axial  angle  of  the  exterior  zones  dimmished  to  10' 
when  near  a  red  heat;  the  change  was  permanent  after  Ions:  heating  and  sudden  cooling. 
Further  the  parts  A  were  found  to  oe  pyroclectrically  -*-  (on  cooling),  the  parts  B  were  — . 

For  the  part  A,  G.  =  8-290-8-295;  for  B,  G.  =  8-820-3-324.  The  highest  value  of  G.  ob- 
tained was  8-H31.  Separate  analyses  of  the  parts  A  and  B  of  the  crystals  whose  entire  composi- 
tion is  given  beyond  (anal.  4, 5),  gave  nearly  identical  results,  a  slight  apparent  difference  only  in 
the  amounts  of  FCtOs  and  FeO  l^ing  shown. 

Var.^ — 1.  Ordinary.  Common  color  green,  of  various  shades,  to  brown.  Crystals  usually 
short  stout  square  prisms,  alfto  pyramidal.  Sometimes  massive,  compact,  and  somewhat  resem- 
ing  jadeite.  for  which  it  has  been  mistaken  (see  below). 

The  mineral  from  GOkum  in  Finland  has  been  called  Oahnits,  LoboiU,  Odkumiis,  and  that 
from  Frug&rd.  FrugardUe.  The  last  is  in  brown  and  green  crystals,  with  G.  =  8  849,  Nd. 
Jevrein<mU,  which  also  is  from  Frug&rd,  in  the  parish  of  Mftntzftla,  is  but  little  magnesian  or  not 
at  all  so;  it  occurs  in  pale  brown  to  colorless  crystals;  G.  =  3*89.  Beteromeriis  occurs  in  small 
oil-green  prisms  in  the  district  of  Zlatoust,  Ural.  Egeran  is  a  subcolumnar  brown  variety,  from 
Eger  in  Bohemia. 

So-called  eolaphoniis  from  Arendal  has  proved  to  be  vesuvianite,  though  it  had  been  previ- 
ously referred  to  garnet. 

Xanikite  is  a  yellowish  brown  vesuvianite,  from  near  Amity,  N.  Y.,  the  crystals  not  differ- 
ing from  those  of  the  common  variety;  it  contains  280  p.  c.  MnO.  A  manganesian  variety, 
from  St.  Marcel,  Piedmont,  has  a  sulphur  to  honey-yellow  color.  The  mavgan-Teiumamte 
(mao^n-idocrase)  from  Jordansmtthl  contains  8  2  p.  c.  MnO  (anal.  9).  and  that  from  Pajsberg 
contains  125  p.  c.  MnO  (anal.  28). 

2.  Cyprine.  Pale  sky-blue  or  greenish  blue;  owing  its  color  to  a  trace  of  copper,  whence 
the  name;  from  Tellemarken,  Norway  (anal.  26). 

Comp. — A  basic  calcium-aluminium  silicate,  but  of  uncertain  formula.  The  an-* 
alysis  of  Ludwig.Renard  gives  H,Ca„(Al,Fe).Si„0„orH(OH),Ca„(Al,Fe),(SiO,),.. 

II      m  1       n  ^ 

Rammelnberg,   who    shows    tbat   the    ratio    of  R  :  li  =  2  :  1.  while  U :  U  varies  widely. 
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regards  the  general  formula  as  4R48i04.R«SiO»  =  H«sSitOii,  which  is  more  specially  written 

nR,>SiftO„-f  m(4Ui,Sift09,.K,aSi,ftOea). 

Magnesium  and  manganese  are  otten  present  and  alkalies  in  small  quantities,  while  ferric 
iron  may  replace  aluminium.  Titanium  is  also  often  present  in  small  amount,  and  fluorine  and 
boron,  also  further,  chemically  combined  water  Specimens  from  different  localities  show  a  some- 
what wide  variation  in  composition  not  to  be  explained  by  simple  replacement. 

AnaL— 1,  Jnunasch,  Jb.  Miu.,  2,  182.  1888.  2.  Id.,  ibid..  1,  269,  1884  8.  Kg.,  Zs.  6.  Ges.. 
38,  607.  188(5.  4.  5,  Preudel,  Zs.  Kr.,  17,  96,  1889.  6.  Rg.,  ib.,  26,  421,  1878.  7,  Kom,  Zs. 
Kr.,  7.  874,  1882.  8,  {Schumacher.  Jb.  Min.,  817,  1878.  9,  10,  Lsx.,  Zs.  Kr.,  4,  171,  1879  (also 
Websky.  quoted  by  Lsx.).  11.  Schubert,  luaug.  Diss.,  Biieg,  1880.  12,  Berwerth  (and  Kiessner), 
Ann.  Mas  Wicu.  4.  W7,  18«9;  also  Rg..  Jb.  Miu..  1,  229.  1H89,  and  Frenzel.  ibid.,  p.  271. 
18.  Ludwig&  lienard.  Bull.  Mus.  Belg..  1,  IHl,  1882.  14,  15.  Rg.,  1.  c.  1878;  also  Lemberg. 
Zs.  Q.  Ges.,  24,  201,  1872.  16,  Ludwig  «fe  Renard,  1.  c.  17.  Rg..  1.  c.  1878.  18.  Id.,  1.  c, 
1886  (also  1855).  19.  Drar.,  Ann.  Ch.  Phys.,  23,  157,  1871.  20,  G.  NordenskiOld.  G.  F5r. 
FOrh..  12.  27,  1890.  21,  A.  Stenberg,  ibid.,  p.  28.  22.  Cossa.  Att.  Ace.  Torino,  13,  539,  1884. 
28,  Flink,  Ak.  H.  Stockli..  Bihang,  12  (2),  2.  p.  56,  1887.  24,  IgelstrOm,  Bull.  Soc.  Miu,,  9,;?2, 
1886.  25. 26.  G.  LindstrOm,  G.  F5r.  F5rh..  10,  286.  1888.  27  J.  Lawrence  Smith,  Am.  J.  8c., 
8,  485,  1874.     28-87,  J.  H.  Vogel.  Inaug.  Diss..  Gattingen.  1888. 

Pyr.,  etc.— B.B.  fuses  at  8  with  intumescence  to  a  greenish  or  brownish  glass.  Magoiis 
states  that  the  density  after  fusion  is  2*98-2*945.  With  the  fluxes  gives  reactions  for  iron,  and 
some  varieties  a  strong  manganese  reaction.  Cyprine  ^ives  a  reaction  for  copper  with  salt  of 
phosphorus.  Partially  decomposed  by  hydrochloric  acid,  and  completely  when  the  mineral  has 
been  previously  ii^nited. 

Obs. — Vesnvianite  was  first  found  among  the  ancient  ejections  of  Vesuvius  and  the 
dolomitic  blocks  of  Monte  Somma.  It  has  since  been  met  with  most  abundantly  in  granular 
limestone;  also  in  serpentine,  chlorite  schist,  gneiss,  and  related  rocks;  often  as  a  contact  forma- 
tiou.  It  is  often  associated  with  grossular  garnet  and  diopside,  wollastonite,  also  epidote, 
titanite. 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  sometimes  in  highly  modified  crys- 
tals with  garnet,  mica,  nephelite,  glassy  feldspar,  etc.;  in  Uie  Albani  3Its.;  on  the  Mussu  Alp  in 
the  Ala  valley,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystals,  in  chlorite 
schist  and  serpentine  with  diopside,  ripidolite.  etc.  Found  also  at  Mt.  Monzoni  in  the  Fassathal; 
Oziklowa  in  Hungary;  at  Orawitza  and  Dognaczka;  Haslau  near  £ger  in  Bohemia  (^^an); 
near  Joi-dansmQhl,  Silesia  at  Gleinitz,  also  at  Johnsberg;  Zermatt  with  almandite;  in  the  Pfitsch- 
thal  and  the  Zillerthal  in  Tyrol:  at  the  Achmatovsk  mine,  Zlatoust,  Ural;  on  the  Vilui  river,  near 
L.  Baikal  (sometimes  called  wiluite  or  vlluite,  like  the  grossular  garnet  from  the  same  region); 
at  Palsberg,  Sweden;  at  G5kum  a  variety  containing  manganese,  also  at  Jakohsberg;  at 
Arenual,  *'  eolop/taniie;"  at  Egg,  near  Christiansand ;  from  the  Hamrefjeld  in  the  £ker  parish, 
between  Kong.sberg  and  Drammen;  in  Finland  at  Fnig&rd.  Lupikko,  etc. 

A  massive  form,  mixed  with  diopside.  occurs  on  the  south  side  of  the  Piz  Longhin,  in  the 
Bergellthal,  and  in  rolled  masses  in  the  bed  of  the  stream  Ordlegna  near  Casaccia  in  the  Upper 
Enj^tne.  At  first  taken  for  "  jadeite"  (Fellenberg.  Jb.  Mm.,  1,  108.  1889),  but  referred  to 
vesuvianite  by  Damour  and  positively  identified  by  the  analyses  of  Berwerth  (anal.  12). 
Rammelsberg  and  Frenzel. 

In  N.  America,  in  Maine  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystals  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone;  at  Parsonsticld.  with  the  same 
minerals,  abundant;  at  Poland  and  Sandford  (fig.  11).  In  JV.  Hampshire,  at  Warren  with 
cinnamon-stone.  In  Mass.,  near  Worcester,  in  a  quartz  rock,  with  garnet,  but  exhausted.  In 
N.  York  ^  m.  S.  of  Amity,  grayish  and  yellowish  brown  ctystals,  sometimes  an  inch  in  diameter, 
in  ffranular  limestone;  also  at  the  village,  and  a  mile  east  of  the  village,  of  yellow,  sreenisb 
yellow,  and  yellowish  brown  colors.  In  yiew  Jersep,  yellowish  brown  in  crystals  at  Newton, 
with  corundum  and  spinel.  In  CcUtfornia  near  San  Carlos  in  Inyo  Co.,  with  grossularite  and 
datolite. 

In  Canada,  at  Calumet  Falls,  Litchfield,  Pontiac  Co  ,  in  large  brownish  yellow  crystals  in 
limestone  with  brown  tourmaline;  at  Grenville  in  calcite,  in  wax-yellow  crystals  with  gjimet, 
pyroxene,  zircon;  at  Templeton,  Ottawa  Co.,  Quebec,  in  brownish  red  crystals  in  a  qiiartzoas 
rock,  and  at  Waketield.  green  and  bright  yellow,  with  nossular  garnet. 

Named  Vesuvian  by  Werner,  from  the  first  known  locality.  Werner  supposed  the  mineral 
to  be  exclusively  volcanic;  but  as  this  idea  is  not  expressed,  the  name  is  no  more  objectionable 
than  nil  others  derived  from  the  names  of  localities.  The  earlier  name,  Hyaeinthine^  is  bad.  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modern  time.  Hatly's  later  name.  Jdaertiu 
(subjective,  like  many  others  of  his)  is  from  ei'So?,  and  tcpaati,  mixture,  in  allusion  to  a  res«^m- 
blance  between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  its  signification,  or 
in  anything  else,  makes  it  right  to  substitute  this  for  Werner's  name  In  Engli.sh.  the  word 
tesutian  has  the  objection  of  being  an  adjective  in  form  and  use:  but  this  is  avoided  by  giving 
it  the  mineralogical  termination  above  employed. 

Loboiie  vfSLfi  ntimed  tor  ho\>o  da  Silveira:  gahnite  for  the  Swedish  chemis:t  Gab n;  staniliOe 
from  ^av^o?.  yellow;  heteroraerite  from  erepoi  and //c^pos  in  allusion  to  a  supposed  ▼arialioQ 
from  the  normal  composition. 
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Alt— Alteration  nearly  as  in  garnet,  with  a  far  greater  tendency  to  become  hydiated. 
Crystals  from  Maine  often  haye  the  exterior,  though  still  brilliant  and  glassy,  separating  easily 
from  the  part  below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  lareer  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  eyeo  plunes  as  before.  Pseudomorphs  include  steatite,  mica, 
cliuochlore.  diopside.  and  garnet. 

Axtif.— Not  certainly  obtained  by  artificial  methods  as  yet,  though  claimed  by  Mitscherlich 
and  later  Daubree.  From  the  fusion  of  yesuyianite,  Doelter  and  Hussak  haye  obtained  a  mix- 
ture contaiuin;^  lueiouite.  melilite.  anorthite,  and  a  calcium-chrysolite;  see  Doelter  and  Hussak, 
Jb.  Miu..  1,  178,  1884,  also  Doelter,  Min.  Mitth.,  10,  86,  1888. 

Ref.— '  Piedmont,  Preisschrift.  96,  1825.  confirmed  by  Kk.  Mohs-Haid.  giye  pp'  =  50*  81'; 
Zeph.  shows  that  crystals  from  different  localities  yary  somewhat  widely,  cf.  also  Kk..  Min. 
Russl..  1,  94, 1853.  9.  156.  1884;  Svr.  Zs.  Kr  ,  1,  251,  1877;  Mem.  Ace.  Line,  4, 101.  1887.  6.  805. 
1888;  or  Jb.  Min..  2,  85.  1888:  ibid.,  1, 1, 1891.    The  yariation  of  aneleas  bearing  upon  the  crys 
talline  system  has  been  particularly  studied  by  Doelter,  Zs.  Kr.,  6,  289,  1881. 

•*  Zeph..  monogi-aph.  Ber.  Ak.  Wien.  49  (1),  6,  1864,  69  (1),  29, 1874.  Cf.  Qdt..  Index,  2, 
193,  1888.  *  Erem..  Vh.  Min.  Ges..  7,  866,  1872.  «  Groth  and  BQcking,  Min.-Samml.  Straasb., 
199,  1878.  »  Tarasoy,  Ural,  Vh.  Min.  Ges..  14,  189,  1879.  •  Korn,  Ke£ib4k,  Caucasus,  Zs.  Kr.. 
7,  871.  1883.    'Zeph.,  Orawitza.  Ber.  Ak.  Wien,  69  (1),  29,  1874. 

»  Optical  aiwmalie».  Mid.,  Ann.  Mines,  10.  183,  1876;  Brezina,  Min.  Mitth.,  98.  1877;  Doel- 
ter, I.  c;  Klocke.  Jb.  Min..  1.  204,  and  2. 260. 1881;  Prendel,  I.  c.  ei  ah  •  Indiee»,  Dx.,  Min..  1, 
280,  1862;  Osann  quoted  by  Rosenb.,  Mikr.  Phys.,  820,  1886.  Pyro-eUetricUy,  Hankel,  Pogg . 
167  162,  1876;  also  Prendel.  L  c. 
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10.  Zircon  Group.    ESiO,.    Tetragonal. 

394.    Ziroon  ZrSiO,  t  =  0*6404 

396.    Thorite  TliSiO,  i  =  0-6402 

By  some  authors,  Zircon  and  Thorite  are  treated  as  oxides  and  included  in  the  Runut 
Gboup  (p.  283).  to  which  they  approximate  closely  in  form.  For  example,  Groth  doubles  the 
formula  of  Rutile  and  writes  it  TiTiO^,  which  may  then  be  regarded  as  corresponding  to  the 
ZrSiO^  of  Zircon.  A  similar  form  belongs  also  to  the  tantalate,  Tapiolite,  and  to  the  phosphate, 
Xenotime;  further,  compound  groups  consisting  of  crystals  of  Xenotime  and  Zircon  in  parallel 
position  are  not  uncommon. 


394.  ZIROON.  AvyKvfiiov  (=  Lyncurium)?  Theophr.  fPHny  knew  of  no  stone  of  the 
name  Lyncurium,  36, 18. J  Cfai^solithos?  pt.,  PUn.,  37,  42;  Melichrysos?  ib..  45;  Crateritis?  ib., 
56.  Not  Chiysolithos  (Gemmani  hodie  eliiim  Hyacinthum  vocaut)  derm.  Jaciuth,  Agrie,,  Foes., 
205,  Interpr.,  464,  1546.  Not  Hyacinthus  WcUl.,  121,  1747.  Jargon  (in  note  acknowledging 
ignorance  of  it)  Oronsi.,  42.  1758.  Jargon.  Topazius  pt.  (clarus  hyalinus,  var.jT),  WaU.,  240, 
1772.  Grenat  4  prisme  quadrllatdre,  etc.,  Hyacinte  (fr.  Expallly)  Fataas,  Viv.,  187,  and  £rrata, 
1772.  Hyacinte  pt.  (var.  1;  angles  and  figs,  given)  [rest  Vesuviauite,  Meionite,  Harmotome]  de 
Lisle,  Crist.,  1772,  2.  1783;  Diamant  brut,  ou  Jargon  de  Cevlan,  ib.,  2,  229,  1788.  Zircon  (fr. 
Ceylon)  Wern.,  1788;  Karsten,  Lempe  Mag..  4,  99.  1787.  Zircon  (a  silicate  of  adroonia)  Ktapr., 
Schrift.  Nat.  Fr.  Berl.,  9,  1789,  Beitr.,  1,  208.  Zirconite.  Ostranit  Breith.,  Uib..  1830.  Char.. 
1832.  Calvptolite  Mep..  Am.  J.  Sc..  12,  210,  1851.  Engelhardit  S.  v  Hofmann,  Kk.,  Min. 
Kussl.,  3,  160,  1858.  Circone  ItcU,,  Sec.  Turmali  Ceyionese  JewellerB,  Piinsep,  J.  Asiat.  8oc. 
Bengal,  1,  857, 1882,  and  Mallet,  Min.  India,  p  111,  1887. 

Azorite.  New  mineral  from  the  Azores,  J.E,  Teschemaeher,  Am.  J.  Sc,  3,  82,  1847.  Axorite 
Dana,  Min.,  896,  681,  1850. 

Tetragonal.    Axis  d  =  0-64037S;  001  A  101  =  32°  38'  4"  Kupflfer*. 

Porma» :  m  (110,  /)  fi  (112,  i)  <p  (774,  J)  q  (551,  5)*  y  (411 .  44) 

<  (001.  0)  e   (101,  It)  p  (111,  1)  V  (221,  2)  s  (611,  5^)  «  (811,  8^ 

a  (100,  «)  C   (118,  if  d  (558,  if  u  (381.  8) 


ti    =    44°  50- 


M'   =     76*  29' 
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iff-  =    48°  44' 
ip-   =    W  30' 


26'  18 

ap   =  61*  40' 

47"  17' 

«■  -  W   0 

83"  Sl- 

mp =  47'  80 

mu  =  30*  la*' 

WW  =  86"  41' 

4t>^ 


^ 


FlgB.  IS,  Coromon  forma. 


^ 


^^    ^    \f 


Plf.  6,  Plicalro,  N.  T..  Pfd.  7,  Ural.  Kk.  8.  N.  CaroHna.  ».  McDowell  Co.,  N.  C. 
10,  Renfrew  Co.,  (^nwla.  Hidden.  11,  CbeyeDoe  Mt.,  Colorado,  Hovey.  13,  Govt 
Tomsk,  Ek. 

Twins*:  tw.  p],  e  (101),  genicuUted  twins  like  those  of  mtile  and  cassiterite. 
CoDimonly  in  square  prisms,  often  elongated,  sometinieB  pyramidal,  p  (111), 
and  leas  often  v  (331),  e  (lOi);  the  hasiil  plane  rare.  Faces  of  pyramidB  some- 
tunes  convex.     Also  in  irregular  forms  and  grains. 

Cleavage:  m  imperfect;  p  (111)  less  distinct.     Fracture  conchoidai.     Brittle. 
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^^^^ 


H.  =  7*5.     G.  =  4*68-4'70  most  common,  but  varying  widely;  sometimes  much 

lower,  to  4*2,  and  also  higher,  to  4*86;  density  slightij 
13.  increased  by  ignition,   Church    (see    below).     Luster 

adamantine.  Colorless,  pale  yellowish,  grayish,  yellowish 
green,  biownish  yellow,  reddish  brown.  Streak  un- 
colored.  Transparent  to  subtranslucent  and  opaque. 
Optically  -f-  l)ouble  refraction  strong.  Sometimes 
abnormally  biaxial,  cf.  Mid/  and  beccarite  (below|; 
also  made  biaxial  by  heating,  Madelung*.  Also  isotropic 
and  amorphous  by  ailteration.    Indices : 

Ceylon     co^  =  1-9239     €j  =  1-9682 

Miask      (Wy  =  19313     e,  =  1-9931  SangeH 

Var. — 1.  Ordinary.    In  square  prisms,  long  or  short,  occa- 
sionally very  large.   Habit  and  color  somewhat  variable,  see  figs, 
above.    Fig.  12  shows  the  Russian  engeUiordUe. 
Church  (Geol.  Mag.,  2,  822,  1875)  gives  the  following  determinations  of  the  specific  gravity, 
the  numbers  in  parentheses  beins  the  results  after  prolonged  ignition.    AU  the  stones  wore 
Hawless  except  2  (transparent  but  flawed)  and  8  (opaque);  1  was  slightly  opalescent. 


■GiXZ/-- 


Saualpe,  after  Uaidinger. 


1.  Dark  green ,  dull 

2.  Fredriksvilru,  hair-braton 

3.  Henderson  Co.,  N.  C,  pcUe 

brawn 

4.  Ceylon,  greenish 

5.  Fellow 


Q. 

402 

4  489  (4-688) 

4*54  (4-667) 
4-579  (4-625) 
460 


6.  Brownish  yellow 

7.  Brownish  yellow 

8.  Ceylon,  pale  green 
9    Brown 


G. 

462 
4679 
4691 
4696 


10   Mudgee,  N.8.W..dM!pr«d  4-705(4-70) 
11.  Expailly,  Jadnth  4  868  (4  86$ 


Other  determinations  are  as  follows:  Ceylon.  Q.  =  ^-188  (after  ignition  4*534)  Damour, 
Stockholm,  4073-4-222  Svauberg;  Renfrew  Co.,  4552  Fletcher;  Ilmen  Mts..  4599,  4*610  Svan- 
berg;  Ceylon.  4()8i  id.,  4-7-21  Cowry;  Fredriksvarn,  42  Berlin;  Madison  Co,  N.  C.  4601 
Chandler;  Litchfield,  Me..  rr7Gibbs;  Grenville,  Canada,  4  625-4*602  T.  8.  Hunt;  Templeton. 
Caniid.i.  4  482,  4*612  HaiTington;  Readinjj,  Pa.,  4-595  Wetherill;  Lonedo,  Italy,  4*678  Gniturola; 
Clieyeiine  Mt.,  Col.,  4709  Hillebrand.  Further  for  hyacinth-red  gems  from  New  South  Wales, 
Liversidge  gives:  G.  =  4*697,  4  719,  4*782  for  cut  gems;  also  G.  =  4684  one  uncut,  weighing 
2  46  !|rams. 

A.'ioriis,  whose  true  nature  has  long  been  in  question  (see  5th  Ed  ,  p.  761,  where  its  possiblf 
identity  with  zircon  is  suggested),  has  been  proved  to  be  zircon  bv  Osann.  who  separated 
muterial  enough  for  a  quantitative  analysis,  see  Jb.  Min.,  1.  115,  1887.  1.  126,  1888.  It  is  in 
minute  tetragonal  pyramids,  with  m  (110),  p  (110).  u  (881;,  colorless  or  of  a  pale  gTeenish  color. 
Observed  in  the  sanidine-trachyte  of  Sto  Miguel,  one  of  the  Azores;  It  is  implanted  in  part  upon 
sanidine.  in  part  upon  hornblende,  and  is  associated  with  the  still  doubtful  pyrrhite  (see  p.  7^). 
Osann  shows  that  the  hardness  is  over  7  (not  near  fluorite,  Teschemacher.  nor  5.  Schrauf).  the 
specific  gravity  above  3*6.  Osann's  determination  is  confirmed  by  Ben-Saude  (Bull.  8oc.  Min.. 
11,  201.  1888).  who  gives  6  =  0*6417;  Hubbard  earlier  argued  for  the  same  conclusion,  Ber.  nied. 
Gtes..  June  7,  1886. 

2.  Oem  variety.  Eyaeinth:  the  orange,  reddish  and  brownish  transparent  kinds.  The 
color  is  often  lost  on  exposure  to  the  light.    For  specific  gravity  determinations  see  above. 

Jargon.  The  colorless  and  yellowish  or  smoky  zircons  of  Ceylon,  named  in  allusion  to  the 
fact  that  while  resembling  the  diamond  in  luster,  they  were  comparatively  worthless;  and  thence 
came  the  name  zircon. 

Coinp— ZrSiO,  or  ZrO,.SiO,  =  Silica  32-8,  zirconla  67-2  =  100.    A  little  iron 

(Fe,0,)  is  usually  present. 

Anal.— 1-7,  Cochran,  Ch.  News,  26,  805,  1872.  8,  Nylander,  [Act.  Univ.  Lund.,  21  Jb 
Mm.,  488.  1870.  9.  Corsi.  Boll.  Com.  Geol.,  12,  125,  1881.  10,  Helms,  quoted  by  Liversidge 
Min.  N.  S.  W..  200,  1888.  11,  Genth,  Am.  J.  8c.,  40,  116,  1890.  12,  Koeuig,  Proc.  A« 
Philad.,  11,  1877.     Also  5th  Ed.,  p.  274. 


1.  Ceylon,  colorless,  Jargon 

Q  li  t*  »t 

Q  ••  I <  (< 

4.  **        transparent 

5.  "       yeiUyicish,  Hyacinth 


SiO, 

ZrO, 

Fe,0, 

83-90 

64  80 

—  =  98-70 

83  05 

«6-7l 

tr.    =    9976 

33-86 

64-25 

108  =  99-19 

3381 

66  32 

tr.    =   1(M)-1H 

82  87 

64-25 

2  04  =  99-16 
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Q.  SiO,     ZrO,  Pe,0, 

6.  Norway,  dor* dfMTOMA ytf^^mo  82  58    6405    2  85=    90-48 

7.  "  •'  '•  •'  83-61     64-40    090  =    98  91 

8.  Ezpailly  88*28    66*08    062  =    99 88 

9.  Tuscany  4*655        88-11    6682    0  85  ign.  0*48  CaO,MgO  <r.  s  100*71 
10.  New  South  Wales  4675       82*99    66*22    0*48  CaO  014  =  10018 

n.  Madison  Co.,  N.  C.  4507        81*88    68*42    8*28  ign.  1*20  =  99'68 

12.  EI  Paso  Co.,  Col.  4*538        29  70    60*98    920  MgO  0  80  =  100*18 

An  altered  zircon  from  the  pegmatyte  of  the  Schwalbenberg  has  been  analyzed  by  Wol> 
schach  (Zs.  Kr.,  7,  87,  1882),  as  follows;  cf.  cyriolite  below. 

SiO,       ZrO,      ThO,    CeO,     SnO,     Y,0,     Fe,0,     CaO      MgO      H,0 

29-16       55-28        206        ir.        0*57        847        2*96       2*14       084        5*02  =  101*10 

Spezia  shows  that  the  color  of  zircon  is  due  to  the  state  of  oxidation  of  the  iron,  varying  in 
O.F.  aud  R.F.,  but  this  is  not  the  cause  of  the  change  of  density  sometimes  noted  in  ignition 
(see  above).    Att.  Soc.  Tosc.,  12,  87,  1876. 

8orby  assumed  the  presence  of  a  new  element,  "  Jargon ium,"  which  is  not  confirmed  1^ 
Cochran  (1.  c.)  and  others,  cf.  Ch.  News,  20,  7,  1869;  also  Proc.  Roy.  Soc,  17,  511,  1869,  18. 
197,  1870.  Traces  of  a  number  of  elements  have  been  spectrally  identified  by  Liunemann,  Ber. 
Ak.  Wien.  91  (2),  1019 and  92  (2),  427, 1885  (in  Ch.  News,  62,  220,  etc..  18b5);  also  the  absorption 
lines  of  erbium  (and  didymium).  The  name  ''polykroHUth'*  (iroAiJs,  many,  Kpaaii,  mixture) 
is  suggested  as  appropriate  in  view  of  the  presence,  as  believed  by  the  author,  of  the  elements, 
Sn.  Pb,  Cu.  Bi,  Zr,  Al,  Fe,  Co,  Mn,  Zn.  M|f,  U,  Er,  Ca,  K,  Na,  Li. 

Pyr^  etc. — Infusible;  the  colorless  varieties  are  imaltered,  the  red  become  colorless,  while 
dark  colored  varieties  are  made  white;  some  varieties  glow  and  increase  in  density  by  ignition. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  fused  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  hydrochloric  acid  it  gives 
the  orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upon  bv 
adds  except  in  fine  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion  with 
alkaline  carbonates  and  bisulphates. 

Obs. — Occurs  in  cr3rstalline  rocks,  especially  granular  limestone,  chloritic  and  other  schists; 
gneiss,  syenite;  also  in  granite;  sometimes  in  iron-ore  beds. 

2Siretm'Syenit6  is  a  coarse  syenitic  rock,  containing  ciystalB  of  siroon,  with  iBffirite,  elieolite^ 
etc.  Crystals  are  common  in  most  auriferous  sands.  Sometimes  found  in  volcanic  rocks,  prob- 
ably iu  part  as  inclusions  derived  from  older  rocks.  Microscopic  examination  shows  it  to  be  a 
not  uncommon  constituent  of  many  crystalline  rocks.     Cf.  Rosenb.,  Mikr.  Phys.,  810,  1886. 

Found  in  alluvial  sands  in  Ceylon;  in  the  gold  regions  of  the  Ural,  near  Miask,  Berezov, 
Nevyansk,  etc.;  at  Laurvik  and  Hakedal  in  Norway;  at  Arendal,  in  the  iron  mines;  at  HitterO; 
at  Fredriksvam.  in  zircon-syenite;  in  veins  in  the  augite-syenite of  the  Langesund  fiord;  at  Bilin 
in  Bohemia;  Sebnitz  in  Saxony;  Pfitschthal  in  Tyrol;  in  lava  at  Niedermendig  in  the  Eifel,  in 
red  crystals;  at  Expailly,  near  Le  Puy  in  France;  in  Auvergue,  in  volcanic  tufa;  at  Vesuvius 
with  rbyacolite;  with  corundum,  etc.,  at  Louedo.  northern  Italy;  in  Scotland,  at  Scalpay,  Isle 
of  Hams;  at  Strontian  in  Argyleshire;  in  the  auriferous  sands  of  the  Croghan  Kinshela  Mtn., 
Ireland;  in  Greenland;  at  Santa  Rosa  in  Antioquia,  U.  S.  Colombia;  in  the  gold  regions  of 
Australia,  as  at  Mudgee,  New  South  Wales,  and  many  other  points,  especially  in  the  auriferous 
gravels;  also  with  topaz,  and  with  cassiterite. 

In  N.  America,  in  Maine,  at  Litchtield;  at  Mt.  Mica  in  Paris;  Greenwood;  Hebron.  In 
Vermont,  at  Middlebury.  In  Conn.,  at  Norwich,  with  sillimanite,  rare;  at  Haddam  (calyptolite) 
in  minute  crystals.  In  N.  York,  at  Hall's  mine  in  Moriah,  £ssex  Co.,  cinnamon-red,  iu  a  vein 
of  quartz;  near  the  outlet  of  Two  Ponds,  Omnge  Co.,  with  scapolite.  pvroxeue.  and  titanite,  in 
crystals  sometimes  1  :n.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  Orange  Co..cry»- 
tafs  abundant  of  a  deep  brownish  red  or  black  color,  and  occasionally  \\  in.  in  length;  at  War- 
wick, at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  aud  scapolite; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish  brown, 
clove-brown,  and  black  colors:  at  Diana  in  Lewis  Co.,  iu  large  brown  crystals  sometimes  2  in. 
long,  with  titanite  and  scapolite,  rare;  in  St.  Lawrence  Co.,  with  apatite,  at  Robinson's  in 
the  town  of  Hammond,  near  de  Long's  Mills,  some  of  the  crystals  1^  in.  long  and  i  in.  wide,  and 
occaaionally  containing  a  nucleus  of  carbonate  of  lime;  also  at  Rossie;  at  Fine,  in  large  prismatic 
crystals,  of  a  greenish  color;  also  at  Pitcairn  (f.  6);  at  Jolmsburg,  in  Warren  Co.  La  N.  Jereey^ 
at  Franklin;  at  Trenton  in  gneiss.  In  Penn.,  near  Reading,  in  large  crystals  in  magnetic  iron 
ore;  at  £aston,  in  mica  slate.  In  N  Car.,  in  the  gold  sands  of  Burke,  McDowell,  Polk, 
Rutherford,  aud  other  counties;  especially  abundant  in  Henderson  Co.,  on  the  south  side  of  the 
Blue  Ridge  near  Green  river,  at  the  Freeman  mine,  where  it  occurs  in  a  disintegrated  granitic 
or  jrneiRSoid  rock  so  abundantly  that  it  has  been  mined  in  large  quantities  for  technical 
purposes;  up  to  1889  this  and  the  Jones  mine  are  said  to  have  yielded  30  tons  of  zircons  (Hidden)' 
m  magnetite  beds  of  the  Unaka  Mts.;  also  at  other  points.    In  Colorado,  with  astrophyllite,  etc 


486  BILICATEa. 

in  the  Pike's  Peak  region  in  EI  Paso  Co.;  at  Cheyenne  Mt.,  brilliant  reddish  brown  to  pink  or 
green  crystals  (f.  11)  in  quartz  often  surrounded  with  kaolinite.  In  Califarnia,  in  the  auriferous 
mvel  oJ:  the  north  fork  of  the  American  river,  and  elsewhere,  as  at  Spring  valley,  Cherokee, 
Butte  Co. ;  £agle  Gulch  and  Rock  Island  Hill,  Plumas  Co. ;  Picayune  Flat,  Fresno  Co. ;  NavaiTO 
R,  Anderson  valley.  Mendocino  Co. 

In  Canada,  at  Grenville,  Argenteuil  Co.,  in  crystalline  limestone,  with  wollastonite.  titanite. 
graphite;  St.  Jerdme  on  the  North  River  in  Terrebonne  Co.;  Mille  Isles;  abundant  and  some- 
times in  very  large  crystals,  with  gigantic  titanites,  in  the  apatite  deposits  in  Templeton  and 
adjoining  townships  m  Ottawa  Co.,  Quebec:  fine  crystals,  sometimes  twins,  in  the  Sebastopol 
township,  Renfrew  Co. ;  very  large  crystals  in  Bmdenell  township,  Renfrew  Co. ;  further  in 
North  Burgess,  Lanark  Co.;  in  syenite  on  Pic  Island,  L.  Superior.  The  Renfrew  ciystals  are 
someiimes  upwards  of  6  inches  in  length  with  a  thickness  of  2  inches  or  more. 

The  name  Hyacinth  was  applied  by  the  ancients  to  a  bluish  violet  stone,  regarded  as  our 
sapphire,  and  was  derived  from  a  flower  (lily)  so  called. of  this  color.  [In  modem  mineralogy  a 
hyacinth-coUn'  is  reddish  orange  with  a  tin^  of  brown.]  Intagli  of  zircon  are  common  amonr 
ancient  gems,  and  the  fact  that  the  lyncunum  of  Theophrastus  was,  as  he  says,  used  for  engraved 
signets,  while  at  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal 
e^dence  that  it  was  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxides,  and  only 
the  most  insoluble  of  dioxides.  It,  however,  passes  to  a  hydrous  state,  becoming  isotropic  and 
amorphous,  and  this  is  attended  ultimately  with  a  loss  of  silica  and  the  addition  of  iron  oxide 
and  other  impurities  derived  from  infiltrating  waters.  AuerbaeMie,  malaeon,  cantedUe,  iachy- 
aphMite,  calyptoUte,  eyrtolite  (see  beyond),  are  probably  altered  zircon. 

Artl£— Formed  in  crystals  by  action  of  silicon  chloride  on  zirobnia  (Daubr6e):  by  action  of 
silicon  fiuoride  on  zirconia,  or  of  zirconium  fluoride  on  quartz,  beautiful  transparent  octahedrons 
resulting  (DevHle  and  Caron). 

Ref-.i  Prrdsschrift,  p.  72,  1825.  Kk.,  Min.  RussL,  3,  189,  1858.  gives iw'  =  56**  89'  89'. 
Also  Dbr.,  for  Miask. pp'  =  56'  89'  42 ";  Pfltschthal,  56**  89  14";  Fredriksvftm.  56'  89  27";  Cey- 
lon, 66"  40'  10' ,  Pogg.,  107,  257.  1859. 

*  Cf.  Hf%id..  Min.  Mohs.,  2,  868,  1825;  also  Gdt.,  Index,  3,  358,  1891.  Gehmacher  has  noted 
vicinal  planes  on  the  Pfltschthal  zircons,  Zs.  Er.,  12, 50, 1886.  Cross  and  Hillebraud  (Colorado, 
Am.  J.  8c  ,  24,  284,  1882)  note  a  pyramid  (»,  with  poD  =  15"  14',  whence  00  =  559  probably, 
oop  =  IS""  27';  they  suggest  the  less  probable  symbol  1414*25.  '  Hidden,  Burgess,  ib.,  29.  250, 
lfe5.  *  Brt$gger,  Norway.  Zs.  Kr.,  16, 108,  18»0.  »  Hidden.  Am.  J.  Sc,  21,  5OT.  1881,  Fletcher. 
Phil.  Mag..  12,  26,  1881.  *  Ann.  Mines.  10,  148,  1876.  Cf.  beccarite  below  and  Madelung,  Zs. 
Kr.,  0, 4$  1884.    ^  Quoted  by  Rosenbusch,  Mikr.  Phys.,  811,  1886. 

Bbocabitb  Orattarola,  Att.  80c.  Tosc.,  4,  177,  1879,  7,  Proc.  Verb.,  82, 1890.  A  variety  of 
zircon  from  Ceylon.  Color  olive-green.  Optically  biaxial,  with  apparent  twinned  structure; 
a  basal  section  is  divided  into  four  sectors  in  polarized  light.  Form  and  other  characters  like 
drcon.  G.  =  6*54,  6*74.  Analysis:  SiO,  8080,  ZrO,  62*16,  AUO.  2  52,  CaO  8  62,  ign.  0*82  = 
98*92.    Named  for  Dr.  O.  Beccari. 

Altered  Zircon.— The  following  tetragonal  zircon-like  minerals  are  in  part,  at  least,  altered 
zircon.    They  afford  more  or  less  water  on  ignition. 

Malacon.  Malakon  Scheerer,  Pogg..  62,  486,  1844.  pp'  =  55"  8'  to  55"  20'.  H.  =  65. 
G.  =  8*90-8'91.  Luster  vitreous  to  subvitreous.  Color  brown,  powder  reddish  brown  or  un- 
colored.  From  HitterO  in  Norway:  and  Chanteloube,  Haute  Vienne,  occurring  in  thin  plates, 
over  8  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.  Named  from  fiaXaKoi, 
toft.    Anal.  I'-A  below. 

A  mineral  found  with  columbite  at  Rosendal  near  BiOrkboda,  Finland,  has  been  referred  to 
adelpholite  '^f  NordenskiOld  (p.  731),  but  an  analysis  by  A.  E.  NordenskiOld  (anal.  7)  shows  that 
it  is  an  aUardd  zircon,  near  malacon  or  eyrtolite  (Ofv.  Ak.  Stockh.,  20,  452,  1868,  Pogg..  122, 
615,  1864). 

Tachtafhaltite  Weibye,  Pogg.,  88, 160,  1858.  Crystals  like  those  of  zircon,  with  forma 
m  (210),  a  (100)  and  two  octahedrons.  H.  =  55.  Q.  =  8*6.  Luster  submetallic  to  vitreous. 
Color  dark  reddish  brown.  Streak  dirty  yellow.  Subtranslucent.  From  ffranite  veins  in 
flrneiss  near  EragerO  in  Norway  with  titanite.  Named  from  raxvi,  quick,  and  at^Xroi,  the 
mineral  flying  readily  from  the  gangue  when  struck. 

CEbstedite  Forchhammcr,  Pogg..  36,  630,  1885.  pp'  =  66"  481'.  H.  =  5*0.  G.  =  8-629. 
Luster  splendent,  adamantine.  Color  reddish  brow^n.  From  Arendal  in  Norway,  and  commonly 
on  cryatals  of  pyroxene.    Named  after  H.  Ch.  CErsted  (1777-1861). 

AUSRBACHITB  Hermann,  J.  pr.  Ch.,  73,  209,  1858.  pp'  =  57"  17'  and^*  =  94"  89'  Kk. 
H.  =  6'5.  G.  =  4*06.  Luster  greasy  to  vitreous,  weak.  Color  brownish  gray.  From  a  siliceous 
schist.  District  of  Alexandrovsk,  Russia.  Named  after  Dr.  Auerbach,  by  whom  the  crystals 
were  first  studied. 

Anal.— 1,  Scheerer,  1.  c.  2,  Damour,  Ann.  Ch.  Phys.,  24,  87,  1848.  8,  Hermann,  J.  pr. 
Chem.,  63,  82,  1851.  4,  J.  P.  Cooke,  1.  c.  5,  6,  Enowlton,  I.e.  7,  A.  £.  NordenakiOld,  1.  c 
8,  Berlin,  Pogg.,  88,  161,  1858.    9,  Forchhammer,  1.  c.    10,  Hermann,  1.  c. 
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810,    ZrO,  Fe,0,  U,0,  PeO  Y.O,  MgO  H,0 

\,  MaUem^mHtib  81*81    68*40    0*41      —       —     0*84    0*11    8*08  CaO  0  89  =  08*00 

2.         *         Chanteloube    80-87    61  17    8*67      —       —      —       —      8*09  CaO   008,    MnO 

|014  =  9902 
8.        "         IlmenMts.       81*87    60  83      —       —     811     --       —      4  00  MnO  1*20  =  100 

4.  CffTioliU,  Rockport         27*90    66*98    2*57«     —       —       —       —     219  =  99*59 

5.  ••  •*  1 26*88    60*78      —     1*69    8*68    207*    tr,     4*56  SnO,  0*47  =  99*48 

6.  •'  ••  26*18    64  60*    —     140      —     1*40*    tr,       —  SnO,  0*41  =  98*97 

7.  AdelphoUUf  Finland       24*88    57*42    8*47      —       —     8*98*    —     9*58  SnO,  0*61  r=  99*29 

8.  roeAyopAo^.,  Norway    84*58    88*96    8*72     —       —   12*82^  —     8*49  A1,0, 1 '86  =  99  92 
^,  (Eritedite,  iLreudaX         19*71    68*96^    —       —     114      —     2*05    5*58  CaO  2  61  =  100 

10.  Auerbaehiis,  Ruasia        42*91    5518     —       —     0*98      —       —     0*95  =  99*97 

•  With  8onie  FeO.    ^  With  some  TiO,.    •  With  trace  of  manganese.    *  Cerium  oxides.    •  ThO,. 

Ctrtolitb.  Malacon,  Altered  Zircon,  J.  P.  Cooke,  Am.  J.  8c. .  43,  228,  1867;  Cvrtolite 
W.  J.  Knatelton,  ib.,  44,  284.  Form  a  combination  of  m  (110)  and  j  (101),  and  resembling  a 
rbombic  dodecahedron,  the  pyramidal  faces  e  strongly  curved.  H.  =  5-5*5;  tifter  ignition  7-7*5 
Cooke.  G.  =  8'9tM*04  Cooke;  8*85-^*97  Enowlton.  Luster  somewhat  adamantine.  Color 
brownish  red;  powder  the  same.  From  liockport,  Mass..  in  granite,  with  dnnaliie  and  cryo- 
pbyllite.    Named  from  KvproS,  bent.    See  analyses  4-6  above. 

A  mineral  regarded  as  related  to  cyrtolite  by  Nordenekidld  (G.  FOr.  FOrb.,  3,  229,  1876) 
has  the  following  characters:  In  tetragonal  crystals,  m  (110)  and  0(101),  resembling  a  rhombic 
dodecahedron.  Color  yellow  to  yellowish  brown.  Translucent.  H.  =  5*5-6.  G.  s:  8*29. 
Analysis: 

SiO,        ZrO,  £r,0,.Y,Os  CcO,      CaO      MgO       H,0     A1,0,    FeO 

27  66       41*78         8  49  8  98        506        1*10        1207        tr,        tr,  =  10014 

Occurs  with  fergusonite.  arrbenite,  xenotime,  at  Ttterby,  Sweden. 

An  analysis  by  Blomstrand  (Ak.  H.  Stockh.,  Bihang,  12  (2),  No.  10,  1886)  of  the  same 
mineral  from  Ytterby  gave: 

SiO,      ZrO,      Y,0,»    FeO     CaO   MgO   CuO    NaiO     H,0 
\  26*98      41  17      10*98      1*51      5*85      tr.      0*17      0*89      12*55  Cerium  earths  tr,  =  100 

•  Y.O,  =  Yttrium  earths. 

The  name  andtrbergite  is  proposed  for  the  mineral,  but  as  noted  by  BAckstrOm  (Zs.  Kr.,  16, 
88.  1888)  it  is  undoubtedly  only  a  pseudomorph,  and  belongs  with  the  uncertain  minerals  called 
cyrtolite. 

A  mineral  having  the  external  aspect  of  cyrtolite  occurs  rather  abundantly  In  crystal- 
line aggregates  and  massive,  at  Branchville.  Conn. :  also  in  Mitchell  and  Henderson  counties, 
N.  Carolina;  further  similarly  and  in  large  quantities  in  Llano  Co.,  Texas  (G.  =8*652)  with 
^dolinite  and  otiier  rare  species.  It  has  not  been  analyzed,  and  while  probably  altered  and 
hydrated  it  seems  probable  that  the  original  mineral  may  have  been  a  more  complex  species  than 
oniiiiary  zircon.     Cf.  alvite  below;  also  anal,  by  Woitscbach,  quoted  on  p.  485. 

A  mineral  from  the  feldspar  quarries  at  Alve  near  Arendal  gave  LindstrOm: 

SiO,        X*      ZrO,      PbO    Fe,0,  Y,0,^  Ce,0,«  BeO^     MnO     CaO     MffO      Iflrn. 
26*10    2*78    82*48    0*45    5*51    108    8*27    14*78    0*27    2*44    1*05    8  84  UO,  ^.  =  98*95 

*  Metallic  acids.        ^  Yttrium  earths.        "^  Cerium  oxides.        *  Incl.  A1,0,  in  small  amount. 

Tills  is  called  almte  by  NordenskiOld,  who  quotes  the  above  analysis  (G.  FOr.  FOrh.,  9,  28, 
1887).  He  regards  the  anderbergite  of  Blomstrand  as  takine  the  place  in  the  pegmatyte  veins  of 
8f>utheni  Norway  of  the  alvite  of  the  Arendal  region.  The  original  alvite  was  described  as 
follows: 

Alvite  D.  Fmrbee  db  T.  DahU,  Nyt  Mag..  8,  328.  1855.  Tetragonal.  Crystals  like  those  of 
zircon  H.=5*5.  G.=8  601  Alve;  8*46  Hellc.  Luster  greasy.  Color  reddish  brown,  becoming 
grayish  brown  by  alteration.  Subtranslucent  to  opaque.  A  very  small  portion,  somewhat 
altered,  afforded: 

SiO,       ThO,?     ZrO,       Y,0,     Ce,0,  Al,0,,BeO  Fe,0,     CaO       H,0  SnO,.CuO 
20*88       1518       8*92       2201        0*27       1411        9  66       0*40       9*82       tr,  =  9515 

Yields  water  B.B..  but  is  infusible;  with  the  fluxes  reacts  for  iron  but  not  for  titanium.  In- 
soluble in  acids.     From  Helle  and  NarestO  in  Norway,  with  feldspar  and  black  mica. 

A  minend  from  the  granite  of  Devil's  Head  Mt.,  Douglas  Co.,  Colorado,  in  the  Pike's  Peak 
region  has  been  analyzed  by  Hillebrand  (Proc.  Soc.  Col.,  3,  44,  1888).  Occurs  in  tapering  in- 
distinctly crystalline  forms.  Color  brown.  G.  =  8  60  (1),  8  70  (2),  8*64  (8).  It  is  spoken  of  as 
"an  ill-defined  zirconium-mineral,*'  allied  to  cyrtolite.  Sections  show  the  presence  of  llmonite 
u  impurity. 
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SILICATES. 


SiO, 

ZrO,»  Ce,Ot^ 

EraOt 

1. 

20-64 

48-55    1-20 

4-76 

2. 

2006 

47-99    1-41 

4-77 

& 

1021 

51-00    0-60 

4-55 

Y,Ot  Fe,Oi    MnO  C«0     K,0 

2-48  6-»7    0-57  20-*«  010 

2-27  6-58    0-47  2 12*  020 

813  4-86    0-83  215    017 


Kft,0  H,0  P»0.  F 

0-50  1200  1-75  0-42= 10088 

0-46  12-87  1-64  0*25=10004 

0-42  12  97  0-98  042=100  74 


•  Ind.  SuOa.TeuO*:    In  1,  008  SnO..  0 71  Ta,0».    *  Incl.  ThOj  and  (DJ.La),Ot:  in  2, 116  ThO,,  0-06  OcaO,,  0-19 

Cl>i,La),0,.    •  Incl.  U'll  M«0.    *»  0  J8  AlgO. 


m 


m 


396.  THORTTI].  Thorit  Bert.,  Ak.  H.  Stockh.,  p.  1, 1829.  Orangit  Bergemann,  Fogg.,  82, 
661.  1851.     Urnnotliorite  P.  Collier,  J.  Am.  Ch.  Soc..  2,  78,  1H80.     Torit. 

Tetragonal.  Axis  (i  =  0*G402.  In  square  prisms  in  (110,7),  with  pyramid 
p  (111,  1),  also  the  zirconoid  z  (311,  33);  pp'  ==  56°  40'  Breithaupt* 
The  form  resembles  that  of  zircon.     Also  massive  and  compact. 

Cleavage;  m  distinct.  Fracture  conchoid al.  Brittle.  H.  =  4*5-5. 
G.  =  5 '19-5 '40  orangite;  4*4-4'8  thorite.  Luster  of  surface  of 
fresh  fracture  vitreous  to  resinous;  in  part  greasy.  Color  orange- 
yellow,  brownish  yellow;  also  black,  inclining  to  brown.  Streak 
light  orange  to  dark  brown.  Transparent  in  thin  splinters  to  nearly 
opaque.  Optically  uniaxial,  positive,  when  unaltered,  but  becoming 
Norway;  Bgr.    isotropic  and  amorphous. 

Var. — 1.  Tfiorite.  As  originally  described,  occurs  in  black  octahedral  crystals  (called 
isometric  by  Dufrenoy).  G.  =  4  680  Berz.;  4686  Berffemann;  4*844-4*897  Chydenius.  Firsr 
found  on  the  island  L0v5,  opposite  Brevik.     Later  found  in  large  crystals  near  Areudal. 

2.  Orangite.  In  bright  oraufe-yellow  tetragonal  crystals,  near  zircon  in  angle;  also  mas- 
sive, first  described  from  the  Brevik  region.  G.  =  5  897  Bergemann;  5*84  Krautz:  519 
Dnmour;  4  8S8-5-205  Chydenius.  Sometimes  forms  the  kernel  of  a  ci-ystal  externally  altered 
to  thorite.     Supposed  by  Bergemann  to  contain  a  new  metal  called  by  him  donarium.   See  p.  1050 

The  zircon-like  tetragonal  form  was  first  recognized  by  Zschau',  and  more  accurate  measure- 
ments were  later  made  by  Breithaupt.  The  identity  of  thorite  and  orangite  was  early  proved, 
and  later  it  was  shown  that  both  were  undoubtedly  altciQd  hydrous  forms  of  an  anhydrous 
Uiorium  silicate  isomorphous  with  zircon. 

8.  Uranotharite.  Massive.  Fmcture  subconchoidal.  H.  =5.  G.  =  4-1 1?6.  Luster 
resinous  to  sub  vitreous  Color  dark  red-brown.  Streak  yellow-brown.  B.B.  infusible.  From 
the  Chauiplnin  iron  region,  N.  Y.,  exact  locality  unknown  (aunl.  5);  also  a  similar  variety  from 
Norway,  anal.  3,  4. 

Comp.— Originally  anhydrous  thorium  silicate,  ThSiO^  or  ThO,.SiO,  =  Silica 
18'5,  thorina  81'5  =  100.     All  analyses  show  water,  and  sometimes  uranium. 

Anal.— 1.  Damour,  C.  R.,  34,  685,  1852,  Ann.  Mines.  1.  587,  1852.  Also  incomplete 
analyses  by  Bergeniann,  Chydenius.  2,  Berzelius,  Ak.  H.  Stockh.,  p.  1,  1829,  also  Pogg..  15, 
638;  1829  (the  latter  with  the  anal,  in  slightly  different  form).  3,  LiudstrOm,  G.  FOr.  F6rh.,  6, 
600.  1881.  4,  NordeuskiOld,  ib.,  3,  228,  1876.  5,  Parsons,  quoted  by  Collier,  J.  Am.  Ch.  Soc„ 
2,  78,  1880. 


G. 

1.  Orangite  519 

2.  Thorite  48 
8.  HitterO,  Thorite 

4.  Arendal  4  38 

6.  L.  Champlain     4*126 

•  Incl.  0*28  Mn,0.. 


SiO,    ThO,  UaO,  PbO  Fe.O,  AUG,  Ce.O,  CaO  MgO   Alk.  H.O 

17-52    71-65    1-18    088    0-69*  017      —     1-59     tr.     0*47«  614 

[=  10014 

18*98    57-91    1*58    0*80    5-79»»  006      —     258    0-86    0-24*  950 

[SnO,  001,  insol.  1*70  =  99*51 

17-47    48-66    900    126    659    012    812«  1*89    005    O-SC 10  88 

rp  Q   0*93  :^:  99*77 

17  04.50  06    9-78    167    760      —     139    199    0  28      —     9*46 

[P,Os  0  86  =  10018 
19*38    52*07    9*96*  0*40    4*01    0  88      —     2*34    0  04    Oil  11 -:U 

[=  99  95 

»» Incl.  2*39  Mn,0,.  «  Incl.  0*14  K,0.    *  0-14  K,0. 


•  Incl.  Y,0,. 


'K,O0  18. 


«U0,. 


Composition  dlsrussed  by  Nilson,  Ofv.  Ak.  Stockh..  39,  No  7.  8.  18S7.  Investigation  of 
Absorption  lines,  didyniiuiii  chietiy,  also  erbium,  samarium,  thulium,  etc.,  Krtlss  and  Kilson, 
Of  v.  Ak.  Stockh  ,  44,  364. 1887. 

Pyr.,  etc.— In  the  closed  tube  yields  water;  the  orange  variety  becomes  dull  brown,  and.  on 
cooling,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly  glazed:  with 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling:  with  salt  of  phosphorus  a  colorless  glass, 
which  becomes  milky  Hnd  greenish  on  cooling;  with  bomx  an  orange  ghiss  when  hot,  which  be- 
comes grayish  on  cooling.     A  little  niter  being  added,  the  orange  color  remains  after  cooling. 
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With  hydrochloric  acid  ensily  f onus  a  jellj  before,  but  not  after,  calcioation.  The  black  thorite 
becomes  pule  brownish  red  when  heated;  and  on  charcoal  forms  a  yellowish  brown  slag. 

Obft. — Found  by  Esnmrk  in  the  augite-syenite  on  the  island  L5vo,  opposite  Brevik  in 
Norway;  also  at  other  points  on  the  Langesund  fiord,  as  Barkevik.  on  Had.  SigtesO,  Ar5. 
Masses  of  oraugite  weighing  several  ounces  have  been  obtained.  In  large  black  crystals  at 
Garta,  BJellan,  the  island  Laudb5,  and  other  points  near  Arendal,  from  whence  it  has  been 
obtained  in  large  quantities.  At  Linland  on  the  Lenes  fiord  near  Lindesufis  with  alvite  and 
magnetite,  both  the  black  thorite  aud  orangite;  also  at  SvenOr.  the  reddish  brown  variety'. 

A  mass  of  a  dark  red-brown  color  {uranoiftarite)  has  been  found  in  the  Ohamplain  iron 
region  in  northern  New  York;  exact  locality  unknown. 

Rel— >  SeeZschau,  Am.  J.  Sc..  26,  859,  1858;  B.  H.  Ztg..  26,  114,  1866;  Nd.,  Ofv.  Ak. 
Stockh.,  27.  554,  1870.  G.  F6r.  F5rh.,  3,  226,  1876. 

On  the  optical  structure  of  the  more  or  less  altered  forms,  see  Bgr.,  Zs.  Kr.,  16,  116,  1890. 

Calciothoiute  W.  C.  Brdgger,  G.  F5r.  F5rh.,  9,  268, 1887;  Zs.  Kr.,  16,  127, 1890.  Massive. 
Fracture  conchoidal.  Brittle.  U.  =  4*5.  G.  =  4'114  Cleve.  Luster  vitreous.  Color  deep 
red,  resembling  almandite  garnet.    Translucent.    Optically  isotropic,  amorphous. 

Composition:  5ThSi04.2Ca,Si04  +  lOHiO.     Anal.— Cleve: 

SiOi       ThO,      Ce,0,     YaO,     AUO,    Mn,0,    CaO       MgO     Na«0       ign. 
2109        5935       0-89        0  28        1'02        0*78        6*98        004        0*67        9*89  =  99  84 

B.6.  becomes  white  but  does  not  fuse.    Gives  off  water.    Gelatinizes  with  acid. 
Found  in  reniform  masses,  as  large  as  walnuts,  embedded  in  analcite  (derived  from  elseolite) 
and  in  feldspar  on  the  islands  Mven  and  Ar5  in  the  Langc«und  fiord,  Norway. 

EucRASiTK.  Eukrasit  8,  R.  Pa0kull,  G.  F5r.  F5rh.,  3,  850.  1877.  Fracture  uneven. 
Brittle.  H.  =  4'5-5.  G.  =  4*39.  Luster  greasy.  Color  blackish  brown.  Streak  brown. 
Slightly  translucent  in  thin  splintera  Optically  isotropic,  amorphous  (Bgr.,  Zs.,  16,  129,  1890). 
Analysis: 

8iO,     TbO,      TiO,    8nO,?  ZrO,    MnOf    OeOa   Oe,0,  YsOg  Er,Ot   FesO.    CaO     Ka,0     H,0 
16-20    85  96    127    115    0  60    284    548    8-55»  4  88    162    602^  4-95«    2  59*    915  =100-21 

•  Incl.  2  42  (La.Di)aO,.  «» Incl.  A1,0,  1  77.  •  MgO  0*95.  *  K,0  Oil. 

B.B.  fusible  (at  4)  on  the  edges.  The  borax  bead  in  the  R.  F.  is  violet,  in  the  O.  F.  yellow. 
In  hydrochloric  add  i)artially  soluble,  with  the  evolution  of  chlorine.  Completely  ^soluble  in 
sulphuric  acid.  Occurs  uear  Barkevik,  Langesund  fiord,  Norway.  Named  from  ev,  toell,  and 
Kpaat?,  mixture,  because  so  complex  in  composition. 

Freyalite  Esmark;  Damaur.  Bull.  Soc.  Min.,  1,  83,  1878.  Resembles  some  brown 
thorite.  Sci-alrlies  glass  slightly.  G.  =  4  06-417.  Color  brown.  Streak  yellowish  gray. 
Translucent  in  thin  splinters.    Luster  resinous.     An  appraximate  analysis  by  Damour  gave: 

SiO,    ThOa    CeaO*    (La.Di)aO,    AU08(ZrO,?)    Fe.O,    Mu,04    Alk.     H^O    ign. 

2002    28-39     28  80  2*47  681  247        178       2  88     740     0  82  =  100  79 

B  B.  swells  up  but  does  not  fuse.  In  the  closed  tube  decrepitates,  gives  off  water,  and 
becomes  white.  With  salt  of  phosphorus  in  R.  F.  dissolves,  forming  an  opal-like  glass,  which 
in  0.  F.  becomes  brown,  and  on  cooling  is  colorless  aud  translucent.  With  borax  in  O.  F.  gives 
a  transparent  brown  bead,  becoming  almost  colorless  on  cooling,  and  showing  in  the  spectroscope 
an  absorption  band  on  the  border  of  the  red  and  orange  (Di).  Dissolves  readily  in  add,  giving 
gelatinous  silica.     With  hydrochloric  acid  chlorine  is  given  off. 

From  the  neighborhood  of  Brevik  (Barkevik),  Norway.  Named  for  the  Scandinavian  god' 
desB.  Freya. 

AuERLiTE  Tf.  B.  Hidden  and  J.  B,  Mackintosh,  Am.  J.  Sc.,  36,  461,  1888. 

Tetragonal.  Form  a  square  prism  with  pyramid,  resembling  zircon  in  habit  and  angles. 
H.  z:  2*5-3.  G.  =4  42-4*77.  Luster  resinous.  Color  dull  yellowish  white  to  dark  orange-red. 
Translucent  to  opaque. 

Analysis: — 

SiO,       P,0*      ThO,    H,0,CO,    Fe.O,     CaO      MgO  Al,0«(ThO,<r.) 

7-64        7-46        70-18        1121  1*88        0*49        029  110  =  99*70 

Other  trials  gave:  SiO,  9-25,  8*25,  PaO»  759,  ThO,  6928,  FcO,  142,  H,0  10-7.  9*88, 
CO,  100. 

This  is  interpreted  as  corresponding  to  a  silico- phosphate  of  thorium,  ThO,.(SiOj.JPtOB)  + 
2H9O.  It  cannot  be  regarded  as  certain,  however,  that  the  phosphoric  acid  belongs  to  the 
original  mineral,  which  as  found  is  certainly  more  or  less  alterca.  It  is  to  be  noted,  in  this  con- 
nection, that  parallel  intergrowths  of  zircon  and  auerlite  are  described,  aud  others  of  zircon  and 
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tbe  phosphate,  xenotime,  are  not  UDCommon;  also  further,  that  silica  is  commonly  present  in  the 
phosphate,  monazite.  and  sometimes  in  small  amount  in  xeuotime.  That  it  really  belongs  to  the 
constiiutioD  of  the  mineral  in  these  cases  has  been  seriously  questioned. 

B.B.  infusible;  becomes  brown  on  ignition,  but  turns  orange  again  on  cooling. 

Occurs  in  disintegrated  eranite  or  eneiss,  in  Henderson  Co.,  K.  C.;  the  localities  are  the  Free- 
man mine.  Green  River,  and  on  Price  land  8  miles  southwest ;  it  is  associated  with  ziicon,  and 
sometimes  implanted  upon  it  in  parallel  position. 

Named  for  Dr.  Carl  Auer  von  Welsbach. 


11.    Danburite-Topaz  Group.    Orthorhombic 

ES,(SiOJ,  or  (So)ESiO,. 

396.  Danburite  CaB,(SiOJ,  &:l:t  =  0*5444 : 1  : 0-4807 

897.  Topaz  (A1(0,F,)  )AlSiO,  df :  X  :  (5  =  0-5285  :  1 :  0-4770 

398.  Andaliuite  (AlO)AlSiO,  \l:i:\6=i  0-5070  : 1 :  0-4749 

or    d:l\6=  0-9861 :  1  :  0-7025 


899.  SiUimanite  Al,SiO.  Orthorhombic  il :  2  =  0-970  : 1 

400.  Cyanite  Al,SiO.  Triclinic 

a  :  J  :  (5  =  0-8994  :  1 :  07090;  a  =  90''  5^',  ft  =  101^  2',  y  =  105**  441'. 

The  close  resemblance  in  angle  and  habit  between  Danburite  and  Topaz,  and  further  the 
relation  In  form  between  Topaz  and  Andalusite  (though  less  close),  make  it  probable  that  Qrotb's 
formulas  for  the  two  last  mentioned  species,  given  above,  should  be  accepted,  and  that  they 
should  be  included  with  Danburite  in  a  single  group  of  orthosilicates.  To  billimanite  the  same 
formula  as  that  of  Andalusite  probably  belongs  (Groth, Clarke), while  Cyanite  is  uncertain;  Oroth 
regards  it  as  a  basic  metasilicate  (A10),SiOi  instead  of  a  basic  orthosilicate. 

396.  DANBUBrm.    Shepard,  Am.  J.  Sc.,  36,  187,  1889. 

Orthorhombic.     Axes  a:l:i  =  0-544444  :  1  :  0-480739  E.  S.  Dana'. 
100   A   110  =  28°    33'   57",       001  A  101  =  41°  26'    39",      001  A  Oil  = 
25°  40'  32". 

Formal :  r  (590,  i-fY  C  (208,  fl)*  p  (061,  8-{)  o  (133,  l-S) 

a  (100,  i-i)  I  (130,  i-i)  d  (101,  l-i)  i  (0101,  IMf  r  (131.  %&) 

h  (010.  »-l)  p  (870,  i-if  X  (801,  84)  A  (Olll,  ll-l)*  X  (143,  34) 

€  (001,  0)  V  (350,  Ht)*  t  (031,  3-1)  9  (O'16-l.  16-i)  6  (141.  44) 

k  (820,  ».l)  €   (180,  i4)*_  ^  (041^  44)  ^  (m,  i)  /J(9-410.  A4)*^ 

m  (110.  /)  ^  (810-0^  ^)*  a  (093.  H/  ^  (231.  3)  V  (18'414,  «-?)•! 

fi  (560.  i-\Y  ^  (140,  14)  f  (061,  6.i)«  9  (831,  8.D  <r  (573.  H)' 

M  (280,  »-})  a  (108.  J-i)  g  (071,  7-i)«  u  (134.  i-S) 

Schuster*  adds  many  vicinal  planes,  including  the  following  in  the  prismatic  zone:  10*19*0» 
7150.  5110.  5130,  718-0,  5-140.  7-300.  6160. 

kk"    =    89'  54'  XX'   =  188*  88*  «<    =  18**   4*'  66'     =  44*  SO* 

mm"  =  •57*    7'    64"  ...     _    q^.  .^,  cv    =  88'    8'  oo'"    =  89*  88* 

MAT  =  lOr  81f  "   ,  -  -Sjo  %  er    =  63'  88'  «'"    =  87*  81' 

IT  —     ftS*     ft'  WW   =  l<0O      o  fifi*"     —  AT*  9V 

nn'     =    49-  30'  £[.  =  JSI  t?'  ^  =  ^^'  ^  tr'"    =  71'  84' 

?r       -    ^-  S-  ^^  rr'   =  64-  5r  iikl     =  64'  37 

V.      -  ^^o  S.    .ft..  «?    =    45'    9'  XX'  =  86-  18i'  mw    =  64'  54' 

dcf      =  •82   68    18  ^    ^    ggogg^,  ^ 


DANBVRITE-TOPAZ   QROUP—DAyBURITE. 


491 


Habit  prismutic,  reBumbling  topaz.  Also  iu  indistinct  eiiibeddei]  crystals, 
■nd  disBeminutcd  masses. 

Cleuvuge:  c  very  indistinct.  Practare  uneyen  to  subcouchoidul.  Brittle. 
H.  =  T-T'25.  G.  =  S'ST-S-oa.  Color  pale  wine-yellow  to  colorless,  ycllowisb 
vhite,  dark  wine-yellow,  yellowish  brown.  Luster  vitreous  to  greasy,  on  crystal 
tarfaces  brilliant.     Transparent  to  translucent.     Streak  white. 


/P^^\ 


Figs.  1-8.  S-7,  Russell,  N.  Y.        4,  Swlizerlftnd.  after  Hintze. 

Ax.  pi.  I  e.  Optically  — ,  and  Bx,  J_  h  for  red,  yellow,  green;  optically  +,and 
Br,  X  o  for  blue.  Ax.  angles  tor  Russell,  E.  S.  D.';  for  Danbury,  Dx.*;  for  Switzer- 
land, Hintzp'. 


2Hoj 


Kuswll; 
For  Li    i^^r    =  IW  88' 
Nit  2H^y    =  lOr  SO' 
CuSO,  2H„,w    =  104'  86' 
Danbury:      2Hr  =  »»'  :6-lCI0°  80' 
Switzerland: 
For  Li    2H,,r    =  101*    1     2H„ 
Na    aH,.^    =  101°  46     2H„.r 
2H^„  =  102'  48     SHoc 


:  lOe*  85'  .-.  aV^,  =  87°  87' 
:  11(5°  116'  .'.  2Vt,  =  88°  2ff 
:  102' 18'    .  .    2Vo.N    =90*56' 


Pr 

=  1834 

flr 

:;  1-637 

fi^ 

=  lfi4fi 

2Hm  =  lOr  43-102°  Iff 


:  10.r  56'     .-.     2V,.r 


CuSO,  2H„.bi  =  104*  18     2H,.bi    -  103°  15 


Also  measured 


/Jr 


16 


fi,  =  1-6887 
r,  =  1-836:1 
a,  =  1-6817 


Comp — CaB,Si,0,    or   CaO  B,0,.2SiO,   =   Silica   48-8,  boron  trioxide  28-4, 


1.  Danbury 

t 

2.  Russell       3  008 

f 

8. 

4. 

f 

5.  Skopi         2-986 

i 

6.       ••            2  985 
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Anal.— 1,  Smith  and  Bmsb.  Am.  J.  Sc,  16,  865,  1858.  2,  Comstock,  ib.,  20,  117,  1880 
8,  Whitfield,  ib.,  34,  285,  1887.  4,  Bodewig.  Zs.  Kr.,  8,  217,  1888.  5.  Id.,  lb.,  7,  891, 1882 
6,  Ludwig.  Ber.  Ak.  Wien,  86  (1).  270,  1882. 

G.  SiO,     BaO.     CaO    ign. 

48  15  27-44  2237  0  50  AlaO,,Fe,0,,Mn,0«  0*86,  MgO  0-40  =  99-72 

48-28  26-93  2324  068  Al,08,Fe,0,  047  =    99  50 

49-70  25-80  2826  0*20  Al903,Fe,0,  102  =    99*98 

48-57  28  61  23  03      —    AUO,,Fe,0,  0  34  =  10055 

48-66  28-09  2290      —    AUOs  008,  Fe,Oa  0-23  =  99-96 

48-52  28-77  2303      —    MgO  0  30  =  100*62 

The  boron,  overlooked  by  Shepard.  was  first  detected  by  £mi,  see  5th  Ed.,  p.  299.  Hie 
doubtful  barsowite,  CaAlaSiaOe  (see  p.  340),  is  regarded  by  some  authors  as  related  to  danbuiite. 

Pyr.,  etc.— B.B.  fuses  at  8*5  to  a  colorless  glass,  and  imparts  a  green  color  to  the  O.  F. 
(boron).  Not  decomposed  by  hydrochloric  acid,  but  sufficiently  attack^  for  the  solution  to  give 
the  reaction  uf  boric  acid  with  turmeric  paper.  When  previously  ignited  gelatinizes  with  hyaro- 
chloric  acid.     Phosphoresces  on  lieating.  giving  a  reddish  light. 

Obs.— Occurs  at  Danbury,  Connecticut  (the  original  locality),  embedded  with  microcline  and 
oligocltise  in  dolomite.  At  Kiissell.  N.  T.,  abundant  in  fine  crystals,  often  large  (to  4  in.  in 
length),  also  massive;  the  crystals  line  cavities  or  seams  tilled  with  calcite  in  the  massive  mineral 
or  the  enclosing  ^nuiitic  rock,  associated  with  pyroxene,  titnnite,  tourmaline,  mica,  quartz, 
pyi-ite.  On  tlie  Piz  Valatsclia.  the  northern  spur  of  Mt.  Skopi  south  of  Disscntis  in  eastern  Swit- 
zerland, in  slender  prismatic  crystals,  transparent  and  nearly  colorless,  often  covered  with  or 
enclosing  fine  scaly  chlorite,  also  enclosing  needles  of  tourmaline;  these  crystals  early  passed 
under  the  name  bementite  among  collectors  (after  C.  S.  Bement  of  Philadelphia). 

Ref.— *  Russell,  N.  Y.,  Am.  J.  Sc..  20,  111.  1880,  planes  not  otherwise  noted  first  observed 
on  Russell  crystals.  «  Hintze,  Piz  Valatscha,  Zs.  Kr.,  7.  296.  1882.  ^  Id.,  ibid.,  p.  591.  1883. 
«  Schuster,  Miu.  Mitth.,  6,  897.  1883,  6,  801,  1884.  ^  GK>tz.  Mitth.  Uuiv.  Grelfswald.  1886. 
«  Danbury.  Bull.  Soc.  Min.,  3,  195,  1880. 

397.  TOPAZ.  Not  ToieaXroi,  Topazius.  Or.,  Min.,  or  Affrie,  [=  Chrysolite  pt.].  Clirvso- 
lithos  pt.  Plin.,  37,  42.  Topasius  vulgaris  =  Chrysolilhos  velerum  de  Boot.  Qemni.,  1686. 
Chrysoliihus  da  Laet,  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Saxonia,  ffencM,  Act.  Ac.  N. 
Cur..  4.  316.  Topas  WaU.,  117,  1747.  Topas  pt.  [rest  Beryl,  etc.]  Gronst.,  48. 1758  Chrysolithus 
(fr.  Saxony)  Linn..  Syst.,  1768.  Topaze  du  Bresil.  T.  dc  Saxe,  de  Lisle,  Crist.,  1772.  1783.  with 
fl^s.  Si.Al.  and  Fluorine  Klapr.,  Mem  read  before  Ac.  Wiss.  Berlin,  1804.  Beitr..  4.  160.  1807; 
Vauq.,  J.  Mines.  16,  4«9,  1804  (with  ref.  to  Klapr.).  Pyrophysalite  Hi9.  <fe  Ben.,  Afh.,  1.  lit 
1808.  Gehl.  J.,  3.  124.  1807  =  Physalith  Wern.,  Hoflfm.  Min.,  4.  b,  114.  1817. 

Pycnite.  Weisser  St  msrenschOrl  Germ.;  Wern.,  Ueb.  Cronst..  169,  1780.  3ch(*i*\  mnncen 
prismes  stiiees  (fr.  Alttniberg)  Sage,  Min.,  1,  204.  1777:  de  Lisle.  Crist.,  2,  420. 1783.  Sch5rlarti^^r 
Beryl  [var.  of  Beryl]  Wern..  Bergm.  J  .  1.  874,  889.  1789.  Stangenstein  [species]  Karst.,  3In8, 
Lesk..  1789:  Tab.,  20.  69,  1800.  Schorl  blauchfttre  Delameth.,  Sciagr.,  1.  2S9:  Leucolite  pt.  id , 
T.  T.,  2,  275,  1797.  Schorlite  Klapr,  Crell's  Ann.,  1,  395. 1788.  Shorlite  Kinean,  Min.,  1, 286. 
1794.    Pycnite  H.,  Tr.,  3,  1801.    Si  +  Al  +  F,  BuchoU,  Schw.  J.,  1,  8S5.  1808. 

Orthorhombic.    Axes  d:h:d  =  0-528542  :  1  :  0-476976  Koksharov*. 

100  A  110  =  27°  51'  30",  001  A  101  =  42°  3'  52",  001  A  Oil  =  25°  30'  0"'. 

Forms':  u  (5  110,  i-^)         X  (043,  fi)  w  (111,  1)  I  (10-8-9.  J^^ 

a  (100.  t-i)  jf  (250.  t-.j)  J  (053,  fl)  8   (665,  f)  v  (463.  2.?) 

b   (010.  i-l)  g   (130,  ,--8)  F  (0  12-7,  ^t)  Z  (832.  |)  i>  (122,  1-5) 

0    (001,  0)  n  (140,  ^4)  /    (021,  2-1)  g    (553,  \)  x  (243.  4-2) 

NiWS  »2)  w   (150.  |.§)  y  (016-7,  J^.Q  ^    (16  16-9,  V)  E  (864.  *-2l 

«iaV/)  C^(160.  »-6)  <?(052.  H)  o    (221,2)  «  (121.2-2) 

a    5flo'  il%\  *    (^^^'  ^-^^  ^     (1616-7,  V)  or  (714  4.  1* 

O   450  rf  *"  ^^^^'  *-*^  *   (^  l^-^'  ^«)  ^    (441.  4)  r  (241.  4-5) 

»^40*-i  ^*   (203.|-i)  y   (041.4-i)  (7(14141.14)  e  (13:1.1-8) 

f  a^OO   U)         ^  '^^''  *-'^  ^  («»!•  ^•^>  r    m2  I^)  '     <^'^'  «-*> 

•    C<l""'*-*r/         p    (101.  1-i)  ^    (812,  J-8)  ^     ,.^,,    ,  *. 

Jf(280.f4)  K  802.1-1)  »'2-3  13.^)  x    (213,  f-S)  f    S' Sj 

2  (580.. -4)  d(aoi,l,-)  M-3-^fl.!>  a  (212.  1-2)  V  ill"  |4 

r   (7180.  i-x^)        p  ,.„,   7.,^  D  (3:W.  ?)  T  (211.  2-2)  *    \^^  fj 

£  (8150.  fJ^)  ,•(233,1)  «    (14-815.+t.D  f    ^T,  J  | 

/S  (Oil.  IJ) 
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OrODhiti*  adds  the  foHon-Ing  vli:inal  pl&oe«  (in  addttioD  to  some  inc-ludcd  in  the  tabulated 
tin  ii)Kiv«),  all  ill  llie  priKUiuLlc  zuue:  m  (50'63'l),,  n  (25'28'0}.  b  (i!5  M-O).  p  (25  41  U).  q  (:>3'411'U>, 
l(J54B-l>),  a  (4-21  Oj,     Cr.  also  Feint.  Zs.  Kr.,  12.  484.  18»a. 

Tlie  (oliuwiug  foruis.  mostly  rare  or  doubtful,  have  Iimd  noted  ou  Menlcaii  tojMiz*.  That 
ill  ilie  apiwreut  pliiuea  observed  oti  tlie  curiously  inoditii»l  ed)!es  of  these  cryt-talB  liesierve  cry*- 
ullogrepliic  symboU  setiiiG  lu  the  nuihur  very  improbtiblei  it  m  to  be  uoteil  tbnt  io  mnny  oasea 
aUOw  pymmidnl  edges  of  a  crystal  show  similar  replacemeulH,  sotiieiimesBJugle.orieti  double. 

SIO,  410;  605.  »0.''>,  905;  0-^5,  045,  lHi5,  OHS;  052;  18'1«'5,  15*15'lli  13  2  7,  »:;3,  2U-12'19T, 
412,  311.  0;'3.  10-4-3.  845,  641,  13»18,  482?,  lOS  fi.  13lr6?i  811)5,  341.  1014-7,  573,  713-1. 
813  5,  SSa.  a  147.  16-38  11.  18  841.  488.  830  7.  4  10  6,  4  1  OB.  8-201,  2«8.  181,  4121,  4l6-ai 
»1.  4  187,  2-10  5.  158,  151,  210-8.  4aO-3,  8-539?.  173,  316-3?,  110-2.  ri4-3?. 


K^ 


3. 


<i\^ 


mm' 

=  -SS"  48 

&■ 

=    8T'  18' 

U 

=    Bfl*  49 

=  110-    «' 

S3' 

=    64*  39 

jy" 

=  124°  41' 

nn' 

=    50*  88 

Ze 

=  150-  88- 

uw' 

=    48*  34 

ee 

=     27°    3' 

hh- 

=    63*    4 

«■ 

=     84'  14- 

PP 

=    84*    8 

=     43*  85- 

M- 

=  122*    1 

eZ 

=     66'  61' 

Pf' 

=  148'  21 

to 

=     68*  .M' 

fl/r 

=    SI*    0 

et 

r=    78°  14- 

xz 

=     64*  65 

"X 

=    81°  B4' 

If 

=  •48*  89 

=    48'    8 

'49J' 

:°   17' 


=  68°  50* 

=  86'  IT 

=  79°  fi5' 

=  80°  83' 

=  84°  47i' 

=  30*  89' 

■  =  89°     0 

=  49-  37*' 

=  22°  59' 

'   =  15°  81' 

'   =  16*     8' 


Crystals  commoolj  prismatic,  m  predominating;  or  I  (130)  and  the  form  then  a 
nearly  square  prism  reseinttling  andaliisite.  Fttcea  in  the  prismatic  zone  often  ver- 
tically striated,  and  often  showing  vicinal  planes.  Sometimes  apparently  hemi- 
morphic.    Also  firm  columnar;  granular,  coarse,  or  fine. 

Cloaviige:  c  highly  perfect;  also  very  imperfect  |!  d  (201)  and/ (021)  as  shown 
by  the  percussion   figures  (Mgg,').     Fracture  subconchoidal  to  nneven.     Brittle. 
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H.  =  8.  G.  =  3*4-3 '65.  Luster  vitreous.  Color  straw-yellow,  wine-yellow,  white, 
prayislj,  greenish,  bluish,  reddish.  Streak  uncolored.  Transparent  to  subtrans- 
lucent. 

Optically  +.  Ax.  pi.  ||  J.  Bx  J.  c.  Axial  angles  very  variable  in  crystals 
from  different  localities  and  even  in  plates  from  the  same  crystal.  Cf.  Dz.  and 
Mid.*;  the  latter  regards  topaz  as  pseudo-orthorhombic  and  monoclinic.  Befractiye 
indices  and  axial  angles^ 


BraziUDx.: 

a.    =  1-6120        /?_    =  1-6150        r^   =  1'6224 
a„  =  1-6149        ff„  =  1  6174        rL  =  1*6286 


2V-   =  66*  14' 
2V^  =  65*    8' 


2E-   =  121*    1' 
2eL  =  120*  49' 


«• 


Xj  =  1*62510 

2V, 

=  61*  47' 

2Ey  =  112*  W 

Xr    = 

1*62820 
1*62740 

2V, 
2V^ 

=  62*  12' 
=  61'  87' 

2E-   =118*  14' 
2Ep  =  112*  12' 

2£, 

=  114*  18' 

2E,  =  118* 

88' 

1-61278 
1*61865 
1-61597 
1 -61882 
1*62184 

r 

1  61926 
1-62019 
1  '62252 
1*62542 
1*62792 

• 

•  a 

•  • 

•  •• 

2V  (calc.) 

65*  58J' 
65*  68' 
65^  41' 
65*  12J' 
64*  54}' 

2V  (tneM.) 

66*    If 
65*  564' 
65*  80J' 
64*  591' 
64*  80 

1*61809 

1-62500 

•     • 

68*  19' 

62*  83' 

1*63077 

1*68747 

• 

49*  81 '8 

49*  37' 

Also  measured      (1)     2E,  =  120*  40  (2)  2E,  =  118*  60'       2£w|  =  112*  27' 

2^  =  72*.  81*  80',  90*. 

Again,  Feussner: 
cTy  =  1  61559       fij  =  1*61808 

ScbneckenstelD,  Dx.: 

cr,    =  1  61400         fi^  =  1  61644 
a^  =  l-618h5        fig,  =  1-62071 

Measured 

KercUinsk,  MOblheims: 

a 

For  B  1-61000 

C  1*61091 

D  1*61827 

E  1-61615 

F  1*61870 

Schneckenstein : 
For  D  1*61549 

Also  Brazil: 
For  D  1*62986 

Var. — 1.  Ordinary.  In  prismatic  crystals  usually  coloiless  or  pale  yellow,  less  often  pale 
blue,  pink,  etc.  Sometimes  apparently  bemimorpliic,  thougb  not  so  in  fact.  Tbe  color  of  some 
deep  wiue-yellow  Russian  crystals  fades  out  on  exposure  to  tbe  dayligbt;  tbe  yellow  of  tbe 
Bra/.iliau  crystals  is  cbanged  by  beating  to  a  pale  rose-piuk. 

Cburch  obtained  for  wbite  flawless  Brazilinn  crystals.  G.  =  8-571.  8572,  8-585.  3-o95,  8  597; 
wine  vellow  G.  =  3-539.  and  after  ignition  3-5:^3;  sky-blue  G.  =  3  541. 

Pjiysalite,  or  pyrophpaaliie,  is  a  coarse  nearly  opaque  variety,  in  yellowish  wbite  large  crystals 
from  Finbo;  it  intumesces.when  b&ited,  and  beiice  its  name  from  <pvaaXt<,  buhhUy  and  nvfj,  fire. 

2.  Pyenite.  Structure  columnar,  but  very  compact.  Has  been  considered  a  distinct  s^pecies 
on  the  ground  of  composition  and  crystallization  (made  monoclinic  by  Forcbbainmer).  But 
Rose  made  out  tbat  tbe  cleavage  was  tbe  same,  and  the  form  probably  tbe  stime:  and  Des 
Cloizeanx  showed  that  the  optical  characters  were  those  of  topaz.  Finally  Rammelsbergs 
analy.Kis  (11)  gives  the  same  composition.     Named  from  nvKvo^,  tfiiek. 

Comp.-(Al(0,FJ)AlSiO,  Groth.  The  ratio  of  0  :  2F  =  5  :  1,  whence  the 
empirical  formula  Al,.,Si,0„Fj„  =  Silicon  15*5,  aluminium  29*9,  fluorine  17*6, 
oxvgeii  36-9  =  100,  or  Siiica  33*3,  alumina  56*5,  fluorine  17*6  =  107-4,  deduct 
(0^=  2F)  7-4  =  100. 

Anal.— 1-5,  Rg.,  J.  pr.  Ob.,  96,  7, 1865.  6,  7,  Klemm,  luaug.  Diss.,  Jena,  1878.  8.  Sommer- 
lad,  Zs.  G.  Ges..  36.  647,  1884.  9.  Whitfield,  Am.  J  Sc,  29,  878,  1885  (also  Gentb.  Am.  Phh. 
Soc.  Oct.  2.  1885).  10,  Hillebrand,  U.  S.  G.  Surv.  Bull.,  20,  p.  71,  1885.  11.  Rg.,  1.  c. 
12,  Klemm,  1.  c.     Also  5tb  Ed.,  p.  378. 


G. 

1.  Brazil  8561 

2.  Schneckenstein 

8.  Schlackenwald  3*530 

4.  Trumbull  8514 

5.  Adun  Chalon  8*568 

6.  AltenlKjrg,  cryBt,  8-528 

7.  Miask  3-521 

8.  Mt.  Bischoflf.  Tasmania .  ma»s.  3  456 


SiO,  AlaO.  F 

I  83-78  57  89  1612  =  107  24 

{  38'58  56  54  18  62  =  108  69 

{  83-37  56  28  18  54  =  108  19 

82-88  55-82  161-3  =  103*82 

83-56  56  28  1830  =  108-14 

f  a3*82  56-35  17-45  =  10712 

83-47  56  53  17  17  =  10717 

83  24  571.2  17-64  CaO  (1*88  -  10878 
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G.  8iO,    AUO.      F 

0.  Btonebam,  Me.  8-51  8192  57  88  16  99  Na.0 1*88,  EtO  0*15,  H,0  0*20 

10.  Pike's  Peak.  Col.  8*578  88-15  5701  16  04  =  10620                   [=  10797 

U.  Altenberg,  PycnUe  8588  88*28  55'86  18*28  =  107-42 

12.  Flobo,  PyrophU^aUte  849  |  8864  56  21  1711  =  106*96 

The  oxygen  equivalent  of  the  fluorine  (=6to7p.  c.)istobe  deducted. 


^  :^  etc. — ^B.B.  infusible.  Fused  in  the  closed  tube,  with  previously  fused  and  pulverized 
salt  of'phospho^u^,  etches  the  glass,  giving  off  silicon  fluoride  which  forms  a  ring  of  SiOa  above. 
With  cobalt  solution  the  pulverized  mineral  gives  a  flne  blue  on  heating.  Only  partially  attacked 
by  sulphuric  acid. 

A  variety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  rescmbliog  the 
Balas  ruby.  . 

Obs. — Topaz  usually  occurs  in  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasion- 
ally with  apatite,  fluorite,  andcassiterite;  also  In  tnlcose  rock,  as  in  Brazil,  wiih  euclase.  elc.  or  in 
mica  slate.  With  quartz,  tourmaline,  and  lithomarge,  forms  tlie  topuz  rock  of  Werner  {topaso- 
umSy  HaQy).     Less  frequently  it  occurs  in  cavities  in  rbyolyte  and  similar  volcanic  rocks. 

Topaz  often  contains  inclusions  of  liquid  carbon  dioxide.  Aiinute  crystals  of  three  or  four 
different  kinds,  and  two  or  three  kinds  of  liquids,  were  detected  by  Brewster  in  crystals  of 
topaz.  Edinb  Trans.,  10.  and  later  Edinb.  14.  Phil.  J.,  16.  180,  Proc.  H.  Soc.  Edinb.,  4.  548, 
6.  95.  For  later  observations  see  Hartley,  J.  Ch.  8oc.,  31,  241,  1877:  Erhard  and  Stelzuer, 
Mill.  Mittb.,  1,  450.  1878;  also  >Id.,  Jb.  Min.,  1,  242,  1886.  Crystals  from  Bun  Luis  Potosi  are 
someiines  red  with  enclosed  rutile. 

Fine  topaz  comes  from  the  Urals,  from  Alabashka,  not  far  from  Mursinka  in  the  region 
of  Ekaterinburg;  from  Miask  in  the  Umen  Mts.;  also  the.  gold-washings  on  the  R  Sanarka, 
iu  Ck>vt.  Orenburg;  in  Nerchinsk,  beyond  L.  Baikal,  in  the  Adun-Chalon  Mts.,  etc.,  one  crystal 
from  near  the  river  Urulga,  now  in  the  imperial  cabinet  at  St.  Petersburg,  being  11  {  in.  long,  6i 
in.  broad,  weighing  22^  lbs  av.,  and  magnificent  also  in  its  perfect  transparency  and  wine- 
velluw  color.  Found  also  in  Kamsbatka.  of  yellow,  ffreen,  and  blue  colors;  in  the  province  of 
Minas  Qeraes,  Brazil,  at  Ouro  Preto  and  Villa  Rica,  of  deep  yellow  color,  either  in  veins  or  nests 
in  lithomarge,  or  in  loose  crystals  or  pebbles;  at  the  tin  mines  of  Bchlackenwald,  Zinnwald, 
and  Ebrenfriedersdorf,  and  smaller  crystals  at  Schncckenstein  and  Alteuberg;  sky-blue  crystals 
in  Cairngorm,  Aberdeenshire;  the  Mourne  mountains,  Ireland,  small  limpid  crystals  with 
beryl,  albite  and  mica,  in  drtisy  cavities  in  granite;  and  St.  Micbael's  Mount,  Cornwall;  on  the 
island  of  Elba,  in  cavities  in  the  granite  of  San  Piero.  Physalite  occurs  in  crvstals  of  e:reat 
size,  at  Fossum,  Norway;  Finbo,  Sweden,  in  a  granite  quarry,  and  at  Broddbo  in  a  boulder; 
one  crystal  from  this  last  locality,  at  Stockbolm,  weighed  eighty  ix)unds.  Pyenite  is  from  the 
tin  mine  of  Altenberg  in  Saxony;  also  those  of  Sclilackenwald,  Zinnwald  in  Bohemia,  and 
Eongsberg  in  Norway. 

Topaz  occure  also  in  the  Mercado  Mtn..  in  Durango,  Mexico,  along  with  cassiterite,  mn^ne- 
tite,andduran?ite;  at  La  Paz,  province  of  Guanajuato;  at  San  Luis  Potosi  in  rbvolyte,  sometimes 
enclosing  rutile.  At  Hauneib  in  Damaraland  in  Southwest  Africa  (Hintze,  Zs.  Kr.,  16,  505, 1889). 
At  Mt.  Bischoff,  Tasmania,  with  tin  ores;  also  similarly  in  New  South  Wales.  In  Japan  in  peg- 
matyte  from  Otani-yama,  Province  of  Omi,  near  Kioto,  at  Nakstsu-gawa,  Province  of  Miuo. 

In  the  United  States,  in  Maine,  at  Stoneham,  in  albitic-granite  in  tine  clear  crystals,  also  in 
coarse  crystals  of  great  size ;  it  is  associated  with  beryl,  columbite,  fluorite,  triplite,  etc.  In 
Conn.,  at  Trumbull,  with  fluorite  and  diaspore  in  small  yellow  or  clear  white  crvstals,  also  in 
others  large  and  coarse;  at  Middletown  rare;  at  Willimantic,  with  columbite.  In  N,  Ca/r.,  at 
Crowder's  Mountain.  In  Colorado,  in  tine  crystals  colorless  or  pale  blue  from  the  Pike's  Peak 
region,  sometimes  implanted  with  phenacite  upon  amazonstone.  also  with  zircon,  smoky  quartz, 
etc.;  at  Nathrop,  Chaffee  Co.,  in  wine  colored  crystals  with  spessartite  in  litbophyses  in  rbyolyte; 
also  similarly  in  minute  crystals  in  tbe  rbyolyte  of  Cbalk  Mt.  In  CTtaA,  in  fine  transparent  color- 
less crystals  with  quartz  and  sanidlne  in  tbe  rbyolyte  of  the  Thomas  Range,  40  miles  north 
of  Sevier  Lake. 

Tbe  name  topaz  is  from  rond^to%,  an  island  in  the  Red  Sea,  as  stated  by  Pliny.  But  the 
topaz  of  Pliny  was  not  tbe  time  topaz,  as  it  '*  yielded  to  the  file."  Topaz  was  included  by  Pliny 
and  earlier  writers,  as  well  as  by  many  later,  under  tbe  name  chryMlite. 

Alt — Topaz  is  found  altered  both  to  stetitite,  and  kaolin  or  litbomarge.  Alteration,  espe- 
cially of  large  opaque  crystals,  is  not  uncommon;  thus  in  Saxony  and  Bohemia,  at  K&mrfvet, 
Falun.  Sweden,  also  at  Trumbull  and  Stonebam.  Tbe  usual  result  is  tbe  change  to  damourite. 
Cf.  Clarke  and  Diller.  Am.  J.  8c. ,  29,  378,  1885.  Tbe  pure  Stonebam  topaz  gave  anal.  9, 
above;  a  surrounding  greenish  layer  (1)  below,  and  an  outside  purple  zone  (2),  Whitfield,  ibid.; 
the  final  product  is  damourite,  anal.  8;  Chatard,  ib.,  28,  22,  1884.  Cf.  also  Atterberg,  G. 
F6r.  POrb.,  2,  402.  1875. 

G.  SiO,    A1,0,       F      CaO    MgO  K^O  Na,0  H,0 

\.  Green  tone    842        85  15    53  18    12  88    1-32    017    152    1'28    090  =  10640 
2,  Purple  tone  2'S2        44-52    4619      0  40    0*80    014    2-30    282    8-74  MnO  0  21  =  10062 
Z.  Damourite  4519    88'82       —       ir.     0*86  11*06    157    4*48  FeO  4*25.  MnO  0*58 

r=  100-81 
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Artif.— Obtained  by  Friedel  aud  Sarasin  by  tbe  action  of  hydrofluosilicic  acid  on  silica  and 
alumina  in  tbe  presence  of  water  at  500*. 

Ref.— '  Unil,  Min.  liussl.,  2, 198, 1854.  Note  tbaf  h  of  Ek.  and  many  authors  =  2^  Dana,  and 
earlier  of  Molis,  Naumanu,  etc.;  Grtluhut  proposed  a  new  position  to  show  relation  to  andalusite, 
which,  however,  is  not  to  be  recommended.  The  axial  ratio  varies  somewhat  widely  for  crystals 
from  diHereut  localities,  cf.  Bi^ith.,  Handb.,  3,  725  et  seq,,  1847;  Groth.  Zs.  G.  Ges.,  22,  881, 
1870;  Grttiihut.  Zs.  Kr.,  9,  124,  1884. 

*  See  Grilnhut,  1.  c,  for  list  with  authorities,  also  original  observations.  A  recent  critica! 
summary,  with  literature,  etc.,  is  given  by  Gdt.,  Index,  3,  2*23.  1891;  cf.  earlier,  Hose,  Iteis, 
Ural,  2.  80.  1842  ei  al.;  Kk.,  1.  c.  also  3,  195,  378,  1858;  Mir.  Min.,  358,  1852:  Dx.,  Min.,  1, 
470,  1802.  Groth,  Altenberg,  Schlackenwald,  1.  c;  Btd.,  Framont,  Zs.  Kr.,  1.  297,  1877;  Lai(p., 
Baxony.  Bohemia,  ib.,  p.  347;  Kath,  Mt.  Bischoff,  ib.,  4,  428,  1880;  Corsi,  Elba,  ib.,  6,  804,  1881; 
Ek..  1.  c,  9,  97,  299;  Hidden  and  Washington,  Zacatecas.  Am.  J.  iSc.,  33,  507,  1887;  £rem., 
llmen  Mis.,  Vh.  Min.  Ges.,  24,  463,  1888.  *  On  crystals  from  Mexico  see  Dx.,  Bull.  Soc.  Min., 
9.  13"),  1886:  N.  v.  Koksharov,  Jr.,  Vh.  Min.  Ges.,  23,  49,  1887,  and  Min.  RuasL,  9,  97;  Bkg., 
Zs.  Kr,  12,  424.  451.  1886. 

*  Percussion  ligiires,  MUgge,  Jb.  Min.,  1.  60,  1884.  *  BefraeUve  indices:  Dx.,  Min..  I.  475, 
1862.  N.  li..  102,  1867;  he  shows  that  the  indices  obtained  by  liudberg  (Pogg..  17,  22,  1829)  are 
in  error  at  least  tis  regards  the  values  for  the  Hues  B,  C,  D.  See  further  i^eussuer,  Zs.  Kr.,  7, 
507,  1883;  MUhlheiuis,  Zs.  Kr.,  14,  225,  226,  1888.  Measurement  of  indices  of  refraction  aud 
axial  angles  from  various  localities  are  given  by  Groth,  1.  c.  Etching-figures,  Baumliauer,  Jb. 
Min.,  5,  1876;  also  natural  on  crystals  from  San  Luis  Potosi,  Pelikau,  Miu.  Mitih.,  11,  881.  1890. 
*  Abnormal  optical  character.  Mid.,  Ann.  Mines,  10,  155,  1876;  Mack.,  Wied.  Ann.,  28,  153, 
1886:  Mgg..  Jb  Min..  1,  60,  1884. 

PyrG^Uciridty,  Riess  aud  Rose,  Pogg.,  69,  384.  1843 ;  Hankel,  Abh.  Sftchs.  Ges.,  9. 
1870;  Friedel,  Bull.  Soc.  Min.,  2,  31,  1879;  Friedel  aud  Curie,  ibid.,  8,  16,  1885;  Mack.  Wied. 
Ann.,  28,  153,  1886.    Elasticity,  Voigt,  Nachr.  Ges.  Gdltingen,  561,  1887. 

398.  ANDAIiUSITE.  Spath  adamantin  d'un  rouge  violet  (fr.  Forez)  Bourn,,  J.  Phys., 
34,  453.  1789.  Feldspath  du  Forez  Quyton,  Ann.  Ch.,  1,  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Delamcth.,  J.  Phys.,  46,  386,  1798.  Andaluslte.  Feldspath  apyre  H..  Tr.,  4.  1801. 
Mi&iphilit,  Micafilit(fr.  Lahmerwinkel)  Brunner,  Moll's  Ann.  B.  H.,  3,  294,  1804,  £fem.,  1, 
51,  1803;  Micaphyllit,  bad  orthogr.  Stanzait  (fr.  Bavaria  at  Stanzen  near  Bodenmais  tmd 
Uerzogau)  Flurl,  uebirgs-Form.  (Jhurpfalzbaierischen  Staaten,  5, 1806.  Hartspat  Wern.  Macle 
hyaline  Cordier. 

Silux  uitrcr  cum  cruce  Candida:  darinn  ein  weiss  Ereutz.  Oesner.  Foss  ,  45,  1565.  Lapis 
crucir'er  (fr.  Compostella)  quem  Hispani  vocat  cruciatum,  Mereati,  Metallotheca  Valicana,  237. 
1617.  Pierres  de  Mucles  (fr.  id.)  Bobien,  N.  idees  sur  la  Format,  d.  Foss..  108,  1751  (with  fig.). 
Spanish  Shirl,  Cross-Stone,  Jlill,  Foss.,  152.  1771.  Pierre  de  Croix,  Made  basaltiqne.  Schorl  en 
prismes— dont  les  angles  obtus  sont  de  95",  de  Lisle.  Crist.,  1772, 2,  440,  1783.  Crucite  I/elameth, 
T.  T..  2,  292,  1797.  Chiastolith  Karst.,  Tab.,  28.  73,  1800.  Chiastolite.  Macle  Z7.,  Tr.,  3. 
1801.  Hohlspath  Wern,,  1803,  Ludwig's  Wern.,  210,  1804.  Chiast.  ident.  with  Andal.  Am- 
hardi,  MolKs  £fem.,  3.  82,  1807,  Beud,,  Tr.,  363,  1824. 

Orthorhombic.     Axes  a  :  3  :  (J  =  0-98613  :  1  :  0-70245  Des  Cloizeaux'. 
100  A  110  =  44°  36',  001  A  101  =  35°  27f',  001  A  Oil  =  35°  5f . 

Perms*:  c  (001,  0)  m  (110.  I)  r  (101,  l-t)  o  (111.  1) 

a  (100.  t.i)  ,  .0-^   .5.  g  (120,  ».2)  »  (Oil,  14)  s  (121,  2-8) 

J  (010,  i-i)  ^      '      '  t  (031, 84)« 

**'"     =    52'  80'  ss'  =  70'  10'  00'"  =  59°  88'  Wf  =    86"  49* 

mm"  =  ♦89"  12'  eo  =  45'  1'  «'     =  44"  53'  mr  =  •eo*  86' 

gg'       =    53*'  46'  <»  =  57"  85J'  a"  =  97"  42'  iw  =    66"  12* 

rr'       =    70"  56'  oo'  =  60"  28^' 

Usually  in  coarse  prismatic  forms,  the  prisms  nearly  square  in  form.  Massive, 
imperfectly  columnar;  sometimes  radiated  and  granular. 

Cleavage:  m  distinct,  sometimes  perfect  (Brazil);  «  less  perfect;  h  in  traces. 
Fracture  uneven,  subconchoidal.  Brittle,  H.  =  7-5.  6.  =  3-16-3-20.  Liist«r 
vitreous;  often  weak.  Color  whitish,  rose-red, flesh-red,  violet, pearl-gray,  reddish- 
brown,  olive-green.  Streak  uncolored.  Transparent  to  opaque,  usually  subtrans- 
lucent. 

Pleochroism  strong  in  some  colored  varieties:  c  (=  (t)  olive-green,  b  (=  ^) 
olive-green,  a  {=  d)  blood-red  to  rose-red.    Absorption  strong,  a  >  b  >  c    Sections 


DANBURITB-TOPAZ  QBOUP-AUDALUSITE.  487 

normal  to  an  optic  axis  are  idiophanous*  or  stow  the  polarizntion  brushes  distinctly. 
Optically  — .     Ax.  pi,  ||  b.     Hx  X  c-    Azial  augles: 

Brazil  a,  =  1-632        A  =  1'638        y,  =  1-643      .-.    2V,  =  84°  30'  Dx. 

2H„  =  96''30'     2H^,=  113''     .-.  8V,  =  83"  37  Di    2H.=  96°  33  Btd. 


fIgB.  1.  3.  Common  forma.    8,  4,  Upper  Providence,  Delaware  Co.,  Petiu. 


.  ChiattoUleoT  Made.  Stout  cryslals  baving  Ibe 
reM.  owing  to  n  regular  arrangement  of  carboLiiceous  Impi 
Mbibiting  a  colored  cross,  or  a  tesaelHted  appexi-aoce  Id  a  I 
ing  muth  witb  tbe  degree  of  tmpuniy.  Tlie  following  fla 
Fig.  S,  by  C,  T.  Jackson  la  J.  Soc.  N.  Hiat.,  Boat.,  1,  IS 
«iiremliic8  of  tbe  same  cryslalB;  so  also  e  and  d;  «  and/. 


iglesof  a  different  color  from  tbe 

ILroMgli  tlie  liileriar,  and  hence 

secilon     H.  =  3-7-5,  tbit- 

K  seclioDB  of  some  crystafa. 

I  and  b  are  from  opposll* 


QQQQHHQO 


(L  e.)  tbat  tbe  central  column  sometimes  widened  jVwtn  lA«  middie  toward  eacli  e 


f  Spring- 

d  tnian 


Comp.— Al,SiO.  =  (AlO) AlSiO,  or  Al,0..8iO,  =  Silica 36-8.  alumina  63-3  =  100. 

A  little  iron  is  uxiially  present;  annly^es  see  Sill  Ed  .  p.  873.  Daiiiour  oblaiued  for  the 
Brazilian  minerni;  SiO<  37--.;4,  A1>0,  A2'07.  Pe,Oi  061  =  99'9-J,  Dx.,  Miii..  1,  3-16, 1862. 

Pyr.,  etc— B  B.  infusible.  With  cobnlt  solution  gives  a  blue  color  after  ignition.  Not 
decnmpo^ed  liy  aiicls.  Decompoaed  on  fusion  with  caustic  alkalies  and  alknlinc  carbonates. 
See  also  Billimanite.  p.  4PB. 

Ob* — Moat  ro  ram  on  In  arplllaceous  srhist,  or  ntlier  schists  Imperfectly  crystal'ine;  also  in 
gneiaa.  mica  scliiai,  iind  Totaled  rocks;  rarely  in  connection  wlib  serpeDiine.  The  varielj 
chiastoliie  is  commoiily  a  contnct  mineral  in  clay-sUtes,  e.g.,  adjoininj;  granitic  dikes.  Some- 
timex  assnri'iled  with  sillinianitp  witb  pamllel  axes. 

Fonud  '\n  Spain.  In  Audalusin;  in  the  Tyrol,  LiBensAlp,  tnlargecrysl.  wllbcyanlte;  in  Uaxony. 
at  BrSnnsdorf.  RobscbDtz,  Munztfr.  Penlf;;  in  Moravia,  at  Oolaenstein:  Bavaria,  at  Wunsieid^. 
Lnhmerwinkel.  Itnbenntein,  etc.;  Austria,  at  Felling,  near  Krems,  in  serpentine;  Prance,  Dept. 
of  Var.  near  Hy^res;  BarSgrs  In  tlie  Pvrenees:  Russia,  Tiiahakova  near  Murdnka  in  tbe  Utal; 
MnnkovB.  etc..  in  Nerchinsk  lchviiilnUlii)._  In  Ireland  jat  Killlney  Bay.  in  mica  siblst;  near 
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In  N.  America,  in  Maine,  at  Mt.  Abraham,  Bangor,  Searamont.  Camden,  8.  Berwick;  also 
in  fine  pink  crystals  in  quartz  witti  pyrrbotite  at  Btandish.  N,  Samp.,  at  White  Mtn.  Notch; 
Boar's  Head,  near  Rye;  at  Charleston.  Verfnant,  near  Bellows  Falls.  Man.,  at  Westford, 
abundant  in  cryst.,  sometimes  rose^^lored;  Lancaster,  both  varieties;  Sterling,  chiastolite. 
C^nn.,  at  litchlield  and  Washington,  good  crvst.  Penn.,  in  Delaware  Co.,  near  Leiperville. 
large  cryst. ;  at  Marple,  Upper  Providence,  and  Bpringlield,  good  cirst. ;  one  weighing  7i  lbs., 
and  a  group  of  crystals,  free  from  the  gangue.  of  about  60  lbs.  California,  along  the  ChurchilUs 
rivers,  San  Joaquin  val.,  at  crossing  of  road  to  Ft.  Miller.  In  Canada,  at  L.  St.  Francis,  in 
reddish  cryst.,  in  mica  schist,  both  var.    In  If.  Scotia,  at  Cape  Canseau. 

Named  from  Andalusia,  the  first  locality  noted. 

The  name  mctele  is  from  the  Latin  macula,  a  tpoi,  and,  as  Robien  observes,  it  alludes  to  the 
nse  of  the  **ma$cle"  in  heraldry,  in  which  the  word  signifies  a  voided  lounge,  or  a  rhomb  with 
open  centre  (1.  c,  1751,  in  de  Lisle,  Crist.).  Chiastolite  is  from  ;tf ^'oraS,  CMrranged  diagonaUy,  and 
hence  from  chi,  the  Greek  name  for  the  letter  X. 

Alt.— Andalusite  occurs  altered  to  kaolin;  sometimes  to  muscovite  (and  pinite);  also  to 
cvanite 

Ref.— >  Min.,  p.  178,  1862.  Haid.  gave  89*  10'.  Pogg.,  61.  295,  1844;  Mir.  89**  16',  Min.. 
p.  384;  Granhut  89**  15',  Zs.  Er.,  9,  120.  1884.  *  Cf.  Haid.,  Mir.,  1.  c,  and  Eeung.,  Ber.  Ak. 
Wien.  14.  269,  1854;  L^vy,  Dx.,  also  GrUnhut,  note  some  doubtful  planes.  See  also  £.  S.  D., 
Am.  J.  Sc.  4.  473.  1872.  « Erem..  Vh.  Min.  Ges..  185.  1868;  Id.,  ibid.,  24.  451,  1888.  *  Cf. 
Htiid.,  1.  c;  Mid.,  Bull.  Soc.  Min..  2,  77, 1879;  Bertin,  ibid.,  p.  54,  Ann.  Ch.  Phys..  16, 405. 1878, 
and  Zs.  Kr.,  3.  454.  1879. 

399.  BTTiTiTM A  NITJU  or  Fibbolite.  Faserkiesel  (fr.  Bohemia)  Lindacker,  Mayer's  SammL 
phys.  Aufs.,  2.  277.  1792;  Bergm.  J..  2.  65,  1792.  Fibrolite  (fr.  the  Caruutic)  Bournon,  Phil 
Trans..  289,  335.  1802;  =  Bournonite  Lucas,  Tabl..  2.  216.  1818.  Bucbolzit  (fr.  TyroX)  Brande$^ 
Schw.  J..  26.  125.  1819.  Sillimanite  (fr.  Conn.)  Bowen,  Am.  J.  Sc.,  8,  118,  1824.  WOrthite 
Hess,  Pogg..  21.  78.  1830.  Xenolit  Nordenak.,  Act.  Soc.  Sc.  Fcnn.,  1,  871,  Pogg.,  66,  648.  1842. 
Bamlit  sfrdmann,  Ak.  H.  Stockb.,  19,  1842.  Monrolite  (fr.  Monroe,  N.  Y.)  ^Uiman,  Am.  J. 
Sc.,  8.  885,  1849. 

Orthorhombic.     Axes  & -A  —  0'970  :  1.      Forms:    a  (100  t-i),    h   (010,  i-f)j 

m  (110,  /),  h  (230,  i-i).  Angles'  mm'"  =  88^  15',  hh'  =  •69°.  Prismatic  faces 
striated  and  rounded.  Commonly  in  long  slender  crystals  not  distinctly  terminated; 
often  in  close  parallel  groups,  passing  into  fibrous  and  columnar  massiye  forms; 
sometimes  radiating. 

Cleavage :  b  very  perfect.  Fracture  uneven.  H.  =  6-7.  G.  =  3'23-3'24. 
Luster  vitreous,  approaching  subadamantine.  Color  hair-brown,  grayish  brown, 
grayish  white,  grayish  green,  pale  olive-green.  Streak  uncolored.  Transparent  to 
translucent. 

Pleochroism  sometimes  distinct:  c  dark  clove-brown,  b  light  brownish, 
Rosenbusch.  Optically  +.  Double  refraction  strong.  Ax.  pi.  H  ^.  Bx  X  '^• 
Dispersion  p>  v, 

2Er  =  44'  2Egr   =  42'-43'  2Et  =  87'-88\  fir  =  I'fiaO.  Dx. 

a  =  1-659  p  =  1-661  r  =  1'680.  Lcx.« 

Var.—l.  Smimanite.  In  long,  slender  crystals,  passing  into  fibrous  forms,  with  the  fibers 
separable.     G.  =  8288,  Norwich,  Ct..  Dana:  8-282,  id..  Brush;  3  289.  Yorktown.  Norton. 

Also  densely  compact,  and  in  this  form  used  for  utensils  und  implements  by  prehisfmc  man 
in  western  Europe,  and  sometimes  called  "Jade."  See  Damour  (C.  li.,  61.  »18,  1865),  who 
gives  for  a  specimen  from  Haute  Loire,  with  G.  =  8  209:  SiO,  3718.  AUOa  61  17,  Fe,0,  070. 
ign.  1-06  =  10011.  Also  F.  W.  Clarke  (Proc.  U.  S.  Mu.s..  11.  128.  18S8).  who  gives  for  a 
specimen  from  Brittany,  with  G.  =  8147:  SiO,  84-66.  AUG,  63-24.  FeaO,  tr.,  MgO  0-37. 
ign.  1*31  =  99 '58.  On  Spanish  fibrolite  implements  (jade),  see  Quiroga,  abstr.  in  Zs.  Kr..  6, 
270.  1881. 

2.  Fibrolite.  Fibrous  or  fine  columnar,  firm  and  compact,  sometimes  radiated;  grayish 
white  to  pule  brown,  and  pale  olive-green  or  greenish  gray.  BucJioUdle  and  monrolite  are  here 
included:  the  latter  is  radiated  columnar,  and  of  the  greenish  color  mentioned.  G.  =  8*24, 
fibrolite.  Bournon;  3-19-8-21,  id.,  Dmr;  8"239,  bucholzite,  Chester,  Pa.,  Erdraann;  304r-3*I, 
monrolite,  B.  Silliman;  3*075.  id..  Brush 

Bfimlite,  from  Bamle,  Norway,  resembles  the  monrolite.  being  columnar  subplumose.  silky: 
G.  =  2  984  and  color  greenish  white  or  bluish-green.  The  analysis  of  Erdmann  gave  a  large 
excess  of  silica  (56*90  p.  c):  but  L.  Ssemann  observes  that  there  are  minute  prisms  of  quartz 
among  the  fibers  of  baralite.  A  bamlite  fn)m  the  gneiss  of  Larangeirns.  Brazil,  with  G.  =  8*18. 
gave  Dom  Pedro  Augusto  von  Sachsen-Coburg  SiO.  57*50.  AUO»  4150  =  9900;  this  is  prob- 
ably also  impure  from  the  presence  of  quartz.  Miu.  Mitth.,  10,  460.  1889. 
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XendUe  sleo  re8emb1e8  fibrolite  cIo8e1\%  excepting  Id  the  bigb  specific  gravity.  8*58,  whicb 
suggests  ED  identity  rather  with  cyanite.  dmX  the  prisms  are  stated  1o  hnye  the  angle  89**,  which 
is  the  angle  of  andalusite;  and  Des  Cloizeaux  states  that  it  is  optically  like  fibrolite,  and  not  like 
cvanite.  In  rolled  pebbles  from  Peterhof,  Finland,  and  near  St.  Petersburg.  Named  from 
{fVuf,  stranger,    Komonen  (1.  c.)  obtained:  SiOt  47*44,  AUOa  52*54  =  99*98. 

WorlhUe  is  hydrous,  and  is  probably  a  somewhat  altered  and  Impure  form.  H.  =  7*25,  color 
white,  translucent.  Optically  like  the  above.  An  analysis  gave  Hess  (1.  c):  SiOa  40*58, 
AUO,  53-50.  MgO  1*00,  H,0  4*68  =  99*71.  Prom  Peterhof  with  xenolite.  Cf.  Fischer,  Vh. 
Ges.  Freiburg.  6,  29;  Lex.*,  1.  c,  p.  154.  Kamed  for  Yon  WOrth,  a  secretary  of  the  Russian 
MiDeralogicai  Society. 

Comp.— ALSiO  or  Al/)j.SiO,  =  Silica  36'8,  alumina  63-2  =  100;  the  rational 
formula  probably  (A10)AlSi04  like  andalusite  (Groth). 

Analyses  (5th  £d.,  p.  874  and  above)  in  general  agree  closely,  but  Wiik  gives  (Zs.  Kr.,  2, 496. 
1878)  for  sillimanite  from  St.  Michel:  SiO,  47*88.  AlaO.(Fe,Os  <r.)  52*21  =  99*54,  yielding  the 
ortbosilicate  formula  Ali(Si04)s,  like  xenolite  above;  cf.  also  anal.  5,  6.  5th  Ed.,  p.  874. 

Oba.--Occurs  in  gneiss,  mica  schist,  and  related  crystalline  rocks,  usuallv  in  slender  prisms 
ftggregiited  in  lines,  somedmes  associated  in  parallel  position  with  andalusite  (Lex.*);  iolite  is 
abo  a  common  associate;  rarely  as  a  contact  mineral. 

Oboerved  in  many  localities,  thus  near  Moldau  and  Schtlttenhofen  in  Bohemia  (fiuerkieiel); 
at  Fassa  in  Tyrol  {huehoUtUe);  in  the  Carnaticwith  corundum  (JlbroUte);  at  Bodenmais  in  Bavaria; 
llllenberg  near  Eger  in  Bohemia;  Marachendorf  in  Moravia;  Freiberg,  Saxony;  in  France,  in 
the  vicinity  of  Iss^re  in  boulders,  and  also  in  the  canton  of  Paulhaguet;  near  Pontgibaud  and 
other  points  in  Auveigne;  in  the  Dept.  Basse-Loire  near  Nantee  and  elsewhere.  In  gneiss  in 
Aberdeenriiire,  Sootliuid;  Sievenberg,  Heteroland,  South  Africa.  Greenish  gray  sillimanite 
in  quartz  forms  rolled  masses  in  the  diamantiferous  sanda  of  Diamantina,  Minas  Gtoraea, 
Brazil. 

In  the  United  States,  in  MauaehutetU,  at  Worcester.  In  Gmneetieut,  at  the  falls  of  the 
Tantic,  near  Norwich,  with  zircon,  mouazite.  and  corundum:  at  Willimantic;  at  Chester,  near 
8:iybrook  (siUimaniie);  at  Humphreysville.  In  y,  York,  at  Yorktown,  Westchester  Co.,  10  m. 
N.£.  of  Sing  Sing;  near  the  road  leading  from  Pine's  Bridge  to  Torktown  P.  Office,  in  distinct 
crystals,  with  inonazite,  tremolite,  and  magnetite,  the  crystals  often  running  through  the 
magnetite:  in  Monroe,  Orange  Co.  (monroUte),  with  mica,  garnet,  magnetite,  etc.  In  Penn., 
at  Cliester  oti  the  Delaware,  near  Queensbury  forge:  in  Delaware  Co.,  In  Birmingham,  Middle- 
towu.  Concord,  Aston,  Oarbv ;  sometimes,  as  at  Mineral  Hill,  associated  with  corundum  and 
deriveil  from  its  alteration  (Genth).  In  Delaware,  at  Brandywine  Springs.  With  corundum  at 
the  Culaagee  mine,  Macon  Co.,  N,  Carolina,  and  from  Laurens,  8,  Uarohna, 

Named  flbrolite  from  the  fibrous  massive  variety  {Germ.,  Faserkiesel) ;  buehoUite,  after 
the  Gernittu  chemist  Bucholz;  eillimanite,  after  Prof.  Benjamin  Silliman  of  New  Haven 
(1779-1864). 

Arti£, — A  compound  near  sillimanite  was  earlv  (1858)  formed  by  St.  Clnire  Deville  and  Caron 
by  react i(m  at  a  high  temperature  of  silica  on  aluminium  fluoride,  or  of  aluminium  on  nilicon 
lluoride.  Similar  results  have  1)een  obtained  by  Fr^my  and  Feil  (1877)  and  Inter  more  definitely 
by  Vertiadsky,  who  further  shows  that  cynnite  is  transformed  at  18d0°-1880*  into  sillimanite, 
and  the  same  is  true  of  andalusite,  both  with  the  disengagement  of  heat.  A  similar  trans- 
formjifton  seems  to  take  place  in  the  case  of  dumortierite  and  topaz.  See  Bull.  Soc.  Min.,  12, 
447»  1889.  13,  356  1890,  also  further  under  cyanite. 

RaC— >  Dx.,  Min.,  1.  178.  18A2:  Bull.  Soc.  Min..  4,  258,  1881.  «  Lex..  Bull.  Soc.  Min.,  11, 
150,  1888.  The  position  here  taken  brings  sillimanite  into  relation  with  andalusite;  with  Dx. 
the  69^  prism  is  taken  us  the  unit. 

Glancrspail  Glanzspath  wn  Deehen,  Geogn.  FQhrer  Slebengebirge,  154,  1801;  Rath, 
Pogg..  147.  272,  1872. 

Occurs  in  small  prismatic  fragments  in  the  basalt  of  the  Slebengebirge.  Form  a  rhombic 
priam  liaving  an  acute  angle  of  88^,  Cleavage  pinacoidal  distinct,  with  pearly  luster.  H.  =  6'5. 
G.  =  8150.    Analysis  —Rath : 

SiO,  86 7  A1,0,  57-9  Fe,0«  44  MgO  07  CaO  0  8  =  1005 

Composition  deducting  impurities  like  sillimanite.  Cf.  Venadsky,  Bull.  Soc.  Min.,  12, 
455.  1889. 

WBflTAHiTB  a  W,  Blomeirand,  Ofv.  Ak.  Stockh.,  26,  208,  1868. 

In  radiated  crystalline  masses,  sometimes  in  prismatic  cxystals.  H.  =  2'5.  Color  brick  red. 
An  analysis  gave: 

8iO«l42  58]  A1,0«  6114  P.O.  115  FeiO.  101  H.O  417  =  100 

Tbia  composition  Is  near  wOrthite,  a  hvdrous  fibrolite.  but  it  differs  from  that  mineral  in 
inferior  hardness.  It  may  be  an  altered  andalusite  as  suggested  by  Groth  (Tab.  Ueb.,  106,  1889). 
B.B.  swells  up:  infusible  and  turns  white.  Not  acted  upon  by  acids.  Associated  with  pyrophy  1- 
lite  at  We8tan&,  Sweden. 


600 


8ILICATE8. 


400.  OTANTTB.  Talc  bleu  Sage,  Descr.  Cab.  de  I'^cole  des  Mines.  154.  1784.  Sappare 
SaiMureflis,  J.  Phys.,  34.  213.  1789.  Beril  feuillele  Sage,  J.  Pbys..  31,  89,  1789.  Cyanit(fr. 
Greiuer)  Wern.,  Hoffm.,  Bergni.  J.,  877.  893,  1789;  Wern,,  ib.,  164,  1790;  Kyaniie.  Dislh^ne 
if.,  Tr.,  3,  101.  Rhaetizit  (fr.  Pfitschthal,  or  ancient  Rb«tia)  Wern,,  Hoftui.  Min.,  2,  b,  818, 
1815,  4,  b.  128,  1817. 

Triclinic.    Axes   d:h:6  =  0-89938  :  1  :  0*70896;  a  =  90**  51',  /»  =101*'  2^', 
y  =  105°  44i'  Kath\ 

100  A  010  =  73°  56',    100  A  001  =  *78°  30',  010  A  001  =  86°  45'. 


Forms^ : 

A  (100,  i^i.  M) 
b  (010.  il.  T) 
»  (001,  0.  P) 

a  (810, 1 3) 


e    (210,  i-2) 
m  (110,  /') 
Q  (120,  ^3) 
Jf  (110.  7) 
8    (120,  i'i) 


1. 


h  (208,  ,fij 
A:  (804,  ,}-i,) 

«  (ioi,  ,1-g 

g  (Oil,  14') 

« (Oil,  i-i) 

2. 


/  (021.  '2-1) 

d  (221,2') 

10  (211,  ,22) 

s  (122.  ,i) 


<>  (ill,  ,1) 
u  (221.  ,2) 

y  (121.  .2-8) 
r  (ill,  1.) 

g  (8i2,  i-Sj 


3. 


Figs.  1,  2,  4.  Greiner,  Rath ;  1  drawn  in  inverted  position.    8,  Bauer. 


ae     =    20'  42' 

cv 

=  •86'*  68' 

eM  =  82°  27' 

a«    = 

•90°    2' 

am    =  ♦84-  17' 

^ 

=    67*'  88' 

cr    =  56°  48' 

a'r  = 

55°  40' 

ojr  =    48*^  18' 

id 

=    59'  56' 

aq    =  71°  87' 
a^to  =  44°    9' 

^   = 

41°  57 

mM  =    82'  85' 

cm 

=  •80°  28' 

bo   = 

64'  16' 

cA      =     80°  59' 

eo 

=    46°  25' 

a'o  =  70°  451' 
a'f   =  89°  81^ 

bx  = 

98°  26' 

ex      =    48**  48' 

eu 

=    67°  44' 

6'r  = 

52°    6' 

cq      =    84°  44' 

Twins:  tw.  ax.  (1)  a  normal  to  a,  comp.-face  a,  often  polysynthetic;  (2)  the 

normal  to  the  edge  a/b  in  a;  (3)  the  edge  a/c;  (4)  a  normal  to  r,  as  penetration- 

^  twins,  often  repeated  and  as  a  result  of  pressure;  also 

a  staurolite-like  cruciform-twins  crossing  at  60°.    Usually 

in  long  bladed  crystals,  rarely  terminated.  Face  a  often 
striated  |  edge  a/c  (f.  3).  Also  coarsely  bladed  columnar 
to  subfibrous. 

Cleavage:  o  very  perfect;  d  less  perfect ;  also  parting 
~  I  c  which  IS  a  gliding-plane,  parallel  to  which  twinning  is 

produced  by  pressure*.  H.  =  5-7-25;  the  least,  4-5,  on  a  ||  d;  6-7  on  a  I  edge  a/e; 
7onb.  G.  =  3-56-3-67;  3-559,  white;  3-675, blue;  3661, Tyrol,  Erdmann.  Lus- 
ter vitreous  to  pearly.  Color  blue,  white  ;  blue  along  the  center  of  the  blades 
or  crystals  with  white  margins;  also  gray,  green,  black.  Streak  nncolored.  Trans- 
lucent to  transparent. 

Pleochroism  distinct  in  colored  varieties.  Optically  — .  Ax.  pi.  nearly  X  « 
and  inclined  to  edge  a/b  on  a  about  30°  (f.  3),  and  about  7^  on  b.  Axial  angle 
large,  2V  =  82°-83°.     Index  /?,  =  1-720  Dx.*    Also  Korn': 

Pfltachthal    2Ha.r=99°  18' Li    2Ha.y=98°  65'        Litchfield    2Ha.r=100°  60J'     2Ha.y=100*  41f 

Comp. — Empirical  formula  Al,SiO^  or  Al  O^.SiO,,  like  andalusite  and  silliman- 
ite.     Perhaps  (Groth)  a  basic  metasilicate  (A10),SiO,. 
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Analyses,  5th  Ed.,  p.  876.  A  pale  green  variety  from  Clip,  Arizona,  associated  with 
dumortierite,  gave  Hillebrand  (priv.  contr.):  G.  =  8*666,  SiO.  86*80,  AltOs(TiOt)  62'61,  Fe«Oi 
0-70,  CuO  <r.,  ign.  0*40  =  9»-91. 

Pyr.,  etc. — Same  as  for  andalusite. 

Ai  a  hi^li  temperature  (1820''-1880'')  cyanite  is  transformed  into  sillimanite;  the  hardness 
becomes  uniformly  6-7  instead  of  6  to  7:  the  specific  gravity  falls  to  8  15-8*28;  the  extinction 
becomes  parallel  and  the  optical  character  -f-*  Of.  Vemadsky,  Bull.  Soc.  Min.,  12,  447,  1889, 
13,  256,  1890. 

Obs.— Occurs  principally  in  gneiss  and  mica  schist  (both  the  ordinary  variety  with  muscovite 
and  also  that  with  paragonite)  often  accompanied  by  garnet  and  sometimes  by  staurolite;  also 
Id  eclogyte.    It  is  often  associated  with  corundum. 

Found  in  tnmsparent  crystals  at  Monte  Campione  in  the  St.  Gk)thard  region  in  Switzerland 
In  paragonite  schist ;  on  Mt.  Greiuer,  Zillerthal,  and  in  the  Pfitschthal  {rhatizite,  a  white  variety) 
A  TynS;  also  near  Admont  in  St^ria;  in  eclogyte  of  the  Saualpe,  Carinthia;  Petschau,  Bohemia; 
Herftjoki,  Finland;  HorrsjOberg  m  Wermland,  Sweden,  formmg  beds  enclosing  damourite,  in 
qmrtzyte;  on  the  R.  Sanarka,  Gov't  Orenburg,  Russia,  in  the  ^old-washings,  accompanying 
euclase  and  topaz;  at  Poutivy,  France;  Villa  Rica»  Brazil,  8.  America;  in  Scotland,  at  Botriphinie 
in  Buiiflshire.  at  Banchory  iu  Aberdeenshire*  and  near  Glen  Tilt;  in  the  Bhetlauds  at  Hillswick- 
uess;  ill  Ireland,  at  Donegal  and  Mayo. 

InN.  Hamp.y  at  JaUrey,  on  the  Monadnock  Mtn.  In  MtMU.,  at  Chesterfield,  with  garnet  in 
mica  schist;  tit  Worthiuston  and  Blanford  in  good  specimens;  at  Westfield  and  Lancaster.  In 
Conn.,  at  Litchfield  and  Washington  in  large  rolled  masses,  with  corundum  and  massive  apatite; 
at  Oxford,  near  Humphreysville,  in  mica  schist.  In  Vermont,  at  Thetford  and  Salisbury;  at  Bel- 
lows Falls  in  short  dissemmated  crystals.  In  Penn.,  in  fine  specimens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge:  near  the  Schuylkill,  on  the  Ridge  road,  back  of  Robin 
Hood  tavern;  at  East  and  West  Bran  ford,  Chester  Co.;  at  Darby  and  Haverford,  Delaware  Co. 
In  Maryland,  eis^hteen  miles  north  of  Baltimore,  at  Scott's  mill;  in  Delatoare  near  Wilmington. 
In  Virginia,  at  Willis's  Mt..  Buckingham  Co.,  and  two  miles  north  of  Chancellorville,  Spot^yl- 
▼ania  Co.  In  N.  Carolina,  with  rutile,  lazulite,  etc..  at  Crowder's  Mt.,  Gaston  Co.,  sometimes 
block;  of  fine  deep  blue  color  near  Bakersville  near  the  summit  of  Yellow  Mt.  on  the  road  to 
Maricm  Co.  (Kunz).  In  Gaston  and  Rutherford  counties  associated  with  corundum,  damourite; 
also  at  Swannanoa  Gap,  Buncombe  Co.,  and  elsewhere:  in  these  and  similar  cases  accordiiig  to 
Genth  derived  from  the  corundum.  In  British  Columbia  on  the  North  Thompson  River  in 
quartz. 

Named  from  Kvavoi,  blue.  The  nAme  eappare  arose  from  a  mistake  by  Saussure,  Jr..  in 
reading  a  label  of  this  mineral  on  which  it  was  called  sapphire;  a  copy  of  this  label  is  given  iu 
J.  Phys.,  34,  218;  the  specimen  thus  labelled  was  from  Botriphinie  in  Scotland,  and  was  sent  by 
the  Duke  of  Gordon  to  Saussure  the  father.  IHetiiene  is  from  6i^,  twice,  or  of  two  kinds,  and 
oHivo^,  itrong,  alluding  to  the  unequal  hardness  and  electric  properties  in  two  different  directions. 

Ah. — Cyanite  occurs  altered  to  talc  and  steatite. 

An  analysis  of  an  alteration  product  from  Pregratten  gave  BOhm,  Min.  Mitth.,  2,  522,  1880: 

SiO,        A1,0,      FeO       CaO      MgO      Na,0      K,0       H,0 

80*62       46-89       0'90       7*85       0*68       1*98       2*75       4*51  =:  10108 

R«£.— 1  Greiner,  Zs.  Kr.,  6,  17,  1880.  alsoib..  3, 1,  87.  1878.  See  also  Bauer  on  crystals 
from  Monte  Campioni,  Zs.  G.  Ges.,  30.  288,  1878.  31,  244,  1879,  32,  717,  1880. 

*  Oliding  planee,  Bauer,  Zs.  G.  Ges.,  30,  820,  1878;  Mtlgge,  Jb.  Mhi.,  2.  18, 1888.  *  Dz., 
Min.,  1, 186,  1862;  Bauer,  1.  c. ;  Eom,  Zs.  Er.,  7,  595. 1888.  Axial  flgurea  in  twin  cmtalfl^  EbL» 
Her.  Ak.  MQnchen,  1,  272»  1867. 


12.  Datolite  Group.    Monoclinic 


Basic  Orthoeilicates.    HRRSiO.  or  R,R,(SiO.),.    Oxygen  ratio  f or  B  :  Si  =  3  :  2, 

n  m 

B  =  Ca,Be,Fe^  chiefly;  B  =  Boron^  the  yttrium  (and  cerium)  metals,  etc. 

h  :  0  :  c  P 

401.  DatoUte  0-6345  :  1  :  1-2657        89°  51' 

HCaBSiO,  or  Ca(BOH)SiO, 

402.  Homilite  0*6249  :  1  :  1-2824        89''  21' 

Ca,FeB.Si,0.,  or  Ca.Fe(BO),(SiO,), 
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2h  'A  I  ^ 

403.  Endase  0*6474  :  1  :  1*3330 

HBeAlSiO.  or  Be(A10H)SiO,  a 

404.  Oadolinite  0*6273  :  1  :  1-3215 

Be,FeY,Si,0,.  or  Be.Fe(YO),(SiO,), 


79**  44' 
89^  2^' 


405.    TttriaUte  Y.O^ThO,,  etc.,  SiO,  MasaiTe 

Silicate  of  thorinm,  yttrinm  earths,  etc.     Oxygen  ratio  for  Si :  B  =  4  :  3. 

The  fonnulas  of  the  spedes  of  the  Datolite  Group  are  written  as  baric  orthosilicates  in  the 
form  suggested  by  Groth.  The  crystallograpbic  and  chemical  relation  between  datolite  and 
euclaae  was  shown  by  J.  D.  Dana  in  1854  (Am.  J.  8c.,  17,  216,  1854,  49,  400.  1870,  and  Min., 
4th  £d.,  p.  204.  5th  £d..  pp.  8tf2,  868)  and  later  by  Ranunelsberg  (Zs.  G.  Ges..  21,  807,  1800), 
who  also  proved  the  isomurphism  of  datolite  and  gadolinite.  The  latter  author  shows  that  the 
axial  lutio  and  obliquity  of  euclase  may  be  mMe  to  correspond  to  them,  and  he  calculates: 
d'.t'A^  0-6808  : 1  :  0*6818,  ft  =  S^""  18 .  The  complex  character  of  the  symbols  resulting 
from  this  cbnuge  shows,  however,  that  the  position  is  an  unnatural  one. 

Tttrialite.  associated  with  the  Gadolinite  of  Texas  and  like  it  chiefly  a  rilicate  of  the  ran 
metals  of  the  vttrium  group,  is  conveniently  introduced  here,  although  a  more  highly  add 
compound  and  hence  of  different  formula. 


401.  DATOZJTB.  Datolith  (fr.  Arendal)  Bbmark  (undescr.);  Eanten  d  Ktapr,,  Gehlen*i 
J..  6.  1806,  Klapr.  Bcitr..  4,  854. 1807;  Kant,  Tab..  52.  1808.  Datholit  Wem.,  1808.  Datholite 
Brongn  ,  Min.,  2,  897,  1807.  Chaux  borat^e  siliceuse  H,,  Tabl.,  17,  1800.  fismarkit  Hauam., 
Handb.,  862,  1818.  Datolite  AiHn,  Min.,  1815;  Jameson,  2,  257,  1816.  Borate  of  lime;  Boro> 
rilicate  of  lime.    Humboldtite  Lwy,  Ann.  Phil..  B.  180,  1828. 

Botrlolit  Ha/U9m„  v.  Moll's  Bfem.,  4.  898.  1808.  Botryolith  Karst,,  Tab.,  52.  1808.  Chaux 
borate  riliceuse.  var.  concret{onn6e-mammelonn6e  H.,  Tabl.»  17,  145^  1800.  Faser-datolith 
Leonh.,  Handb.,  500,  1831.    Botiyolite. 

Monoclinic.     Axes  A  :  8  :  <5  =  0-63446  : 1  :  1-26574;    ft  =  89**  51^  =  001  A 

100  Dauber*.  «      .      ,.  «      . 

100  A  110  =  32^  23'  36",  001  A  101  =  63^  15'  43",  001  A  Oil  =  51^  41' 

22". 


Forms*! 

a  (100.  U) 
h  (010.  U) 
c  (001,  0) 

V  (410.  a) 

A  (210,  »-2) 
«  (820,  »D 
fii(110,  J) 
r  (280,  i4) 

0  (120.  ih) 

1  (180,  i-i) 


P  (106. 
u  (104. 
e  (108, 
X  (102, 
^  (804, 
4>  (101. 
f   (802. 


H) 
H) 

l-i) 


^  (201,  -  2-i) 
a  (i04,  H) 
K   (102,  l-i) 
0  (804.  H) 
n  (ioi,  i-i) 

2  (S02.  H) 
f    (501,  2-i) 

a  (018.  i-i) 

<r  (014.  J-i) 
t    (018.  H) 

g  (012,  H) 

A  (028,  H) 
m,  (Oil.  M) 
S  (021.2-1) 


A  (112,  -  i) 
n  (111,  -  1) 
d  (221.-2) 
«  (116,  i) 
if  (115.  I) 
n  (114.  i) 
A  (118.  4) 
6   (112.4) 
P  (850. 4) 
«l  (S28,4) 

y  (ill,  1) 


A  (216.  -  i-S) 
to  (215,  -  t-S) 
b  (218.  -  f2) 
-y(822.  -  H) 
C  (631.  6-8) 
T  (214.  4-2) 
I   (212.  1-2) 


i.84) 
5.4-2) 


Z  (116. 

1  (115. 
TTdU. 
Z  (118. 


i) 
4) 
i) 


1P^(414. 
r  (814. 
y  (812. 
0  (213. 

;r  (584. 

10(824, 


1-4) 
4-8) 

4-8) 

1-2) 

M) 
H) 


J  (844. 
S(232. 
H  (126. 
r  (124, 

ir(i28. 

C  (123, 
P  (121. 
i?(241. 
Z>  (188. 
y  (144, 


1-*) 

H)? 
4i) 

4-S) 
l-S) 

2-^) 
4-^) 
1-i) 
1-i) 


r  (8  418. 44)? 
jr  (281, 
(7(125. 
a  (124,  4-i) 
»   (128,  4.i) 
^  (121,  2-2) 
B  (188.  4-8) 
F  (515-24.  J  3; 
O  (360.  f  8> 

r  (182.  4-8) 

J7  (131.  8-8) 
J  (261.  6A) 
B  (I-414,  f  4)? 
F(i41.  44) 
IT  (158.  4^^) 
X  (164.  4-*) 
flf  (10  16,  /j-i) 


BA  TOLITB  QRO  UP^DA  TOLITB. 
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1. 


2. 


3. 


6. 


6. 


9. 


Hgs.  1.  2.  Bergen  Hill.    3,  Isle  Royale.  L.  8. 
N.  Y..  J.  Stanley-Brown.    6,  Bergen  HUl. 


4,  Bergen  Hill.     6,  De  Kalb,  St. 
7.  Andreaflberg.    8,  Toggiana. 


w'" 

=  18'    If 

00 

-=z 

76*    4' 

%  : 

AA" 

=  85''  18' 

aa 

zzz 

17'  59' 

66"* 

=  45-  51' 

a& 

"^^ 

85'    r 

eT   : 

mm" 

=:  64'  47' 

tt' 

= 

45'  45' 

el3    : 

rr 

=  93'  50' 

9^ 

^5 

64'  89i' 

eic    : 

oo' 

=  76'  29 

hh' 

:=: 

80'  19' 

ay    : 

W 

=  5)'  26 

w^ 

t  ___ 

103'  23' 

ep 

=  18"  23' 

— ■; 

136'  53' 

6U 

=  26*  29' 

cZ 

—7 

21'  29' 

ag    : 

69 

=  33'  35' 

eW 

— 

30'  82 

an    • 

ex 

=  44*  51' 

eL 

3= 

88'  m' 

66'  57^ 

o^Q 

«r 

=  56'    9' 

en 

= 

am^^ 

e^ 

=  63'  16' 

e8 

^Z 

77'  56' 

afi 

€9 

=  71'  28f 

em 

^^ 

89'  58' 

a'l 

6if 

=  75'  48' 

eoo 

— ; 

21'  801' 

a'M 

ax 

=  45'    0' 

CK 

— - 

25'  19^ 

a'B 

ea, 

=  26'  3-3' 

eu 

=: 

80'  86 

a'y 

en 

=  45'    0' 
=  fir  39  V 

ee 

^^ 

38'  16' 
49'  49' 

W^ 

e2 

=  71'  39' 

cv 

:^ 

67'  10' 

jk     •* 

71'  46' 
64'  21' 


es' 

nn 


Lawrence  Co., 
9,  Arendal. 


38' 


46' 

72' 
79' 


22' 

41' 
49' 


nn'     =    59'    41' 
HS'    =    80'  43^' 


21 

80 

67 

89 

88 

58' 

89' 

58' 

46' 

64'  41' 

49'  57' 

39'    0' 

22*  40' 
16'    y 


34' 
89' 
8' 
58' 
55' 
12' 
55' 


rr'  = 

n  = 

yy'  = 

BB  = 
HH'  = 
VV  = 

TV  = 

ee'  ■= 

AA'  = 

»'  = 

mm'  = 

aa'  = 

nrc  = 


81' 
59* 
80' 

97'  9' 
81'  85' 
59'    0' 


81' 
59' 
97' 
119' 
182' 
25' 
48' 
88' 
«0" 
81' 
59' 
97' 
85' 


42 
10' 
16' 
10' 
28' 
17' 
I9f 
45|' 
ID 
89' 
6' 
11' 
27' 


604 


SILICATES. 


10. 


Crystals  varied  in  habit;  usually  short  prismatic  with  either  m  or  m^  pre- 
dominating; also  of  other  types,  and  often  highly 
modified.  Faces  often  wavy  and  rarely  giving  good 
measurements;  x  (102)  commonly  dull.  Also  botry- 
oidal  and  globular,  having  a  columnar  structure;  di- 
vergent and  mdiating;  sometimes  massive,  granular 
to  compact  and  cryptocrystalline. 

Cleavage  not  observed.  Fracture  conch<>"dal  U, 
uneven.  Brittle.  H.  =  5-5-5.  Q.  =  2'9-30. 
Luster  vitreous,  rarely  subresinous  on  a  surface  of  f  inc- 
ture.  Color  white  ;  sometimes  grayish,  pale  green, 
yellow,  red,  or  amethystine,  rarely  airty  olive-green 
or  honey-yellow.  Streak  white.  Transparent  to  trans- 
lucent; rarely  opaque  white. 
Optically  — .     Ax.  pi.  I  i.   a  (=  Bx.)  nearly  X  «.      Bxo  A  <!  =  +  l°Na, 

Bx.  A  <J  =  -  89°  S.  d.  Zanchetti ;    Bxo^  a  ^  =  +  a""  27'   Na,  Bergen  Hia 

Refractive  indices,  etc.,  Brugnatelli*: 


Bergen  Hill. 


For  Li  ar-  1-6214       fir  =  1-6492        y,  =  1-6669 

Na  ay  =  1-6246       fij  =  16527        yj  =  1«6W 


•  • 


Also  measured,  where  n^  =  1*6474,  n,  =  1*6576: 
2Hiur  =  74''  44'  Li       2Ha.7  =  74°  6  Na       2Ha^  =  78'  27'  Tl 

Luedecke  obtAined  for  Andreasberg: 

Bx,  A  i  =  +  S**  6'  Li  8'  8'  Na 

2H«.y  =  ir  26        2Ho.y  =  114"  66 


2Vr  =  74*  26' 
2Vy  =  74'   8* 

'.    2Vy  =  74'Sr 


8'  12'  Tl;  also 

.    2Vy  =  74"  19'  and  /?,  =  1-6494. 


Var. — 1.  Ordinal^.  In  glassv  crystals  of  varied  habit,  usually  with  a  greenish  tinge.  Tb« 
angles  in  the  prismatic  and  cliuodome  zones  vary  but  little,  e.g.,  110  A  110  =  64*"^',  while 
Oil  A  Oli  =  66"  87'.  etc.  Hence  the  position  hei-e  taken  exhibits  the  crystal lographi«'  relntion 
to  the  following  species  as  well  as  that  of  Rammelsberg  and  Groth.  and  the  optical  relntions 
belter,  since  in  datolile  (optically  •).  homilite  (-f),  and  gadoUnite  (+)  the  axis  c  is  nearly  |  ^. 
Moreover,  it  is  shown  to  be  more  natural  by  the  habit  of  the  crystals  and  the  symbols  of  the  chief 
forms.  'This  similarity  iu  the  angles  of  zones  named  makes  it  easy  to  blunder  in  the  orientation 
of  crystals;  several  authors  have  ^ded  "  new  foims  "  based  upon  such  an  error. 

2.  Compact  massive.  White  opaque  cream -colored,  pitLk;  breaking  with  the  surface  of 
porcelain  or  Wedgewood  ware.  6.  =  2*911,  Uayes;  2988,  Chandler.  From  the  L.  Superior 
region  (anal.  12) 

3.  Botryoidal;  BoiryolUe,  Radiated  columnar,  having  a  botiyoidal  surface,  and  costainius 
more  water  than  the  crystals,  but  optically  identical.  Lex.,  Bull.,  8,  484,  Ibotl.  The  original 
loc&lity  of  both  the  crystallized  and  botryoidal  was  Arendal.  Norway. 

Comp. — A  basic  orthosilicate  of  boron  and  calcium ;  eropirically  HCaBSiO,  or 
H,0.2CaO.B,0..2SiO,;  this  maybe  written  (Groth)  Ca(BOH)SiO,  =  Silica  37-6, 
boron  trioxide  21 '8,  lime  35'0,  water  5"6  =  KX). 

AnaL— 1.  2,  Rg.,  Pogg.,  47,  175.  1889.  8.  Lemberg,  Zs.  G.  Ges.,  24,  250.  1872.  4.  Preis, 
ib.,  4.  360,  1880  (after  deducting  8*5  CaCO,).  5,  Bcchi,  quoted  by  Issel,  Boll.  Com.  Geol..  10. 
636,  1879.  6.  Molinari,  Zs.  Kr.,  11.  408,  1886.  7.  Liweh,  1.  c.  8,  Brugnatelli,  1.  c.  9,  J.  L. 
Smith.  Am.  J.  Sc.  8,  435,  1874.  10,  Bodewig.  Zs.  Kr.,  8,  217,  1883.  11.  Whitfield,  Am.  J. 
6c.,  34,  285,  1887.    12,  Chandler,  ib.,  28,  13.  1859.     18,  Rg.,  1.  c.    Also  6th  £d.,  p.  382. 


G. 


SiO,      BaO, 


1.  Arendal.  erynt. 

2.  Andreasberg 

3.  •'  crysU 

4.  Kuchelbfld,  Bohemu 
6.  Casarza.  Ital. 

6.  Baveiio 

7.  Serra  del  Zanchet'I 
fi       t<      (<  «. 

9.  San  Carlos,  Cal. 
10.  Bergen  Hill.  N.  J. 
11. 

12.  L.  Superior,  tM.  compctct 
13  ArenHal.  Botryolite 


2-894 
2-898 


2-997 
2-988 


2-988 


f 


87-65 
88-48 
86-95 
88-40 
37-61 
86-21 
87  20 
87  89 
88-02 
87-48 
35  74 
3741 
36-08 


[21  -24 

[20-31 

[21  -59' 

20-89 

20-84 

22-21 

[21-741 

[21-23] 

21-62 

21-14 

22  60 

[21  -40] 

19-84 


CaO  H,0 

35-41  5-70  =  100 

35-64  5-57   =  100 

35-42  6  04   =  100 

34-62  6-09   =  100 

85-52  [5-88]  A1,0,  007,  MgO  008  =  100 

35-14  5-81    =    99-87 

85-29  5-77   =  100 

3504  5  84   =  100 

83-87  5-61    =     9912 

85-42  5  71   Fe,0,  012  =  99  87 

8514  6-14  FeO  0-8!  =  99-98 

3511  5-73  AlaO,.Fe,0,  0-35  =  100 

85  22  8-83   =  99  27 


DATOLITK  GROUP— HOMILITE.  505 

Pyr^  eto.~Ia  tbe  closed  tube  gives  off  much  water.  B.B.  fuses  at  2  witb  intumescence  to 
I  clear  glass,  coloring  the  tiame  brigUt  greeu.     Gelatiuizes  with  bydrocbloric  acid. 

Obs. — Datolite  is  found  chiefly  as  a  secondary  mineral  in  veius  and  cavities  in  basic  eruptive 
rocks,  often  associated  with  calcite,  prehuite,  aud  various  zeolites;  sometimes  associated  with 
danbarite;  also  in  gneiss,  dioryte,  and  serpentine;  in  metallic  veins;  sometimes  also  in  beds  of 
iron  ore. 

Found  in  Scotland,  in  trap,  at  the  Eilpatrick  Hills,  Glen  Farg  in  Perthshire,  and  in 
Salisbury  Craiga;  in  a  bed  of  magnetite  at  Arendal  in  Norway,  and  UtO  in  Sweden;  at  An- 
dreasberg  in  di^b:ise  and  in  veins  of  silver-ores;  at  Niederkirchen  and  Sonthofen  in  Hheiiish 
Bivaria  (the  hu/nbaldtUe);  at  the  Seisser  Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen,  in  geodes 
ia  amygdaloid:  in  dioryte  on  the  Rosskopf,  near  Freiburg  in  Baden;  at  Kuchelbad  near  Prague 
in  Bohemia;  Schneidemailerskopf  in  the  Ilmthal,  Thuringia;  Markirch  in  Alsace;  iu  granite 
at  Baveno  near  Lago  Maggiore;  at  Tog^ana  in  Modena.  in  serpentine;  in  highly  complex  crvstals 
in  the  coatact  zone  between  the  euphoude  and  the  serpentine  of  the  Serra  dei  Zauchetti;  Fossa 
della  CastelUna  near  Porretta;  Casarza  in  Liguria;  Monte  Catini  in  Tuscany,  in  chalcopyrite, 
also  in  cavities  and  veins  in  a  red  ^bbro. 

In  the  U.  S.  not  uncommon  with  the  diabase  of  Connecticut  and  Massachusetts.  Thus  at  the 
Rocky  mil  quarry.  Hartford,  Conn.;  in  the  northeast  part  of  Southington,  in  amygdaloid;  also 
in  Berlin,  near  Kensington;  filling  small  cavities  in  amygdaloid  at  MeHden,  usually  of  a  deep 
yellow  green,  also  in  crystals;  at  Middlefleld  Falls,  Coun.;  in  fine  specimens  at  Roaring 
Bn>ok.  14  miles  from  New  Haven;  at  Tariffville  in  large  crystals;  Deerfield.  Mass.  Rare  w  ith 
diopiide  at  De  Kalb  in  St.  Lawrence  Co.,  New  York  ;  also  with  the  danburite  of  Russell,  but 
rare.  In  N.  Jersey,  at  B»rgea  Hill,  in  splendid  crystals;  at  Pnterson,  Passaic  Co.  In  tmppeiin 
rocks,  both  crystals  and  the  opaoue  compact  variety,  in  the  Lake  Superior  region,  at  the  Minne> 
sola.  Quincy,  Marquette,  Ash-bea,  and  other  mines;  at  the  Superior  mine  near  Ontonagon  and 
on  Isle  Royale.     with  gro<isular  earnet,   vesuvianite  at  San  Carlos,  Inyo  Co.,  Cal. 

N.'imed  from  Sfxr^ta&zi,  to  aimde,  alluding  to  the  granular  structure  of  a  massive  variety. 
Werner  introduced  an  h  after  the  first  i  without  reason,  and  most  subsequent  authors  linve 
followed  him  in  this;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrongs  nor  Haidiuger, 
Aikia,  Jameson,  and  others. 

L6vy  gave  the  name  humboldUU  to  crystals  which  he  found  to  be  manoclinie,  datolile  having 
been  made  orthorhombtc  by  Haay.     Wollaston  proved  their  identity  with  datolite. 

Alt. — Haytorite  is  datolite  altered  to  chalcedony,  from  the  Haytor  iron-mines  in  Devonshire, 
£ngland. 

Hef.— >  Andreasber^-Togglana,  Pogg..  103,  116,  1858;  cf.  8chr6der,  ibid.,  ^4,  235.  1855. 
98,  84.  1856;  also  Lue.lecke.  Ueber  Datolith,  Halle.  1889.  The  form  was  early  regarded  as 
orthorhombic  and  hemlhedral.  Some  authors  make  m^  the  unit  prism,  following  Dbr.;  or  g  with 
Rg.,  and  Groth,  but  tbe  above  ]>osition  gives  the  simplest  symbols,  and  also  exhibits  Well  the  re- 
lation to  the  other  species  of  the  group;  here  h  =  4h  Dana,  1868,  1872-4. 

*  Cf.  Mir..  Mlu.  408,  1813;  Sdr..  1.  c;  Dbr.,  1.  c;  Dx.,  Min.,  1.  167.  1862;  E.  S.  D  .  Min. 
Mittlt..  1.  1874;  Git ,  Index,  1,  485,  1886,  and  Luedecke.  1.  c.  Luedecke  reviews  with  great 
minuteness  the  results  of  eirlier  observers,  and  adds  mnny  originnl  observations  with  new  forms, 
m3as(irements  of  angles,  and  optical  constants,  etc..  based  upon  the  study  of  crystals  from  many 
localities;  note,  howev^^r.  the  criticism  of  Gdt.  (Zs  Kr  ,  18.  280.  1890),  who  shows  that  17  of 
Luedecke*s  30  new  form 4  w«re  probably  determined  on  crvstals  of  anglesite,  and  are  hence  to  be 
rejected.     The  other  18  planes  (not  all  above  question.  Gelt.)  added  by  Luedecke  are  as  follows: 

8110:  504:  0181S,  Otl;  421,  544,  763,  lOOQ;  10-714;  148:  127,  i-215,  132. 

The  literature  of  the  subject  includes  the  following  leading  articles:  SchrOder,  Dauber,  and 
other  authors  already  referred  to;  also  £.  S.  D..  Bergen  Hill,  Am.  J.  Sc,  4.  16, 1872;  Toggiana, 
Andreasberg,  etc.,  Min.  Mitth.,  1,  1874;  Bombicoi.  Fosse  della  Castellina,  Mem.  Ace.  Bologna, 
8,  311,  1877;  also  Serr.i  dei  Zanchelti,  ib..  7,  100,  1886;  Vrba,  Kuchelbad,  Zs.  Kr.,  4,  868.  1880, 
Theiss,  6,  435,  1881;  Lehmann,  ^Mederkircllen,  Zs.  Kr.,  6,  629,  1881;  Brngnatelli,  Serra  dei 
Zanchettl,  Zs.  Kr.,  13,  150,  1887;  Negri,  Casarza.  Riv.  Min.,  1,  45.  1887;  Sanson!.  Monte  Catini, 
Att.  Ace.  Torino  23,  198.  1888:   Franzenau,  Seisser  Alp,  Zs.  Kr.,  14,  890,  1889:  Luedecke,  1.  c. 

»  L.  c;  cf.  earlier  Bodewig,  Pogg.,  168,  280,  1876.  also  Dx.,  Min  ,  1,  170,  1862,  N.  R.,  129, 
1867.  On  thermal  properties  cf.  Bodewig  and  Luedecke.  On  pyroelectricity,  Haukel,  Wied. 
Ana.,  6.  57,  1879. 

402.  HOBSIUTS.    8.  R  Pa^kull  G.  F5r.  FOrh.,  3,  229,  1876. 

Monoclinic.     Axes:  a\l:t  =  0-6249  :  1  :  1  '2824;  /?  =  89°  21|'  =  001  A  100 
Des  Cloizeaux*. 

100  A  110  =  ♦32°  0',  001  A  101  =  63°  30|',  001  A  Oil  =  52°  3'. 

Forms*:  m  (110,  /)  e    (018,  H)'  o"  (021,  2-i)  n    (124,  -  \-k) 

a  (100.  i-l)  ^^   ^^^  Jir(012,  H)  ^  (112   -  4)  ^  ^^^^^  "  ^'^^" 

b  (010.  t-i)»  '         _  ;  .,      g   (034,  f  l)»  as  tw.  pi.  ]'  _  J  r   (2-510.  -  H)» 

e  (001.  0)  ""  ^^^^'       "  ^        0   (Oil,  l-i)  ^  ^^"'       ^^  t,   (1-6-12,  -  4) 

n  (027,  f.i)»  p  (098,  |-i)»  a  illl,  1) 
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mm"  =    64" 

0' 

Mti'      =    77" 

20' 

ex        =    45" 

244' 

ax       =    48" 

67 

MM    =  ♦66" 

20' 

SILICATES. 

Off    =    87"  46' 
oo     =  104"    6' 
a&  =  137*  24' 
eA    =    60"    6' 
ey    =    67"    6' 

cm    =  89" 
ca     =  68" 
AA  =  47" 
yy'  =  68" 

aa:   =  68* 

37' 
1' 

58J' 
26^ 


1. 


2. 


aA    =    48*  62i' 
aM  =    89*  27V 
ay    =    88"  14i' 
<ia   =    38"  38 
mM  =  ♦72*  64' 

3. 


Figs.  1-6,  Norway,  Bgr. 

Twins:  tw,  pi.  (1)  c,  contact-twins  with  c  as  comp.-face;  (2)  a,  similar,  bnt 
with  a  as  comp.-iace;  these  two  kinds  of  twins  give  nearly  the  same  angles,  so 
that  in  some  cases  the  second  kind  could  be  explained  as  bein^  twins  with  c  as  tw. 
pi.  and  a  as  comp.-face.  Also  (3)  g  (034)  cruciform-twins  with  the  vertical  axes 
nearly  at  right  angles,  since  cc  =  87°  46'.  (4)  a  (021)  somewhat  uncertain,  ob- 
served only  on  a  single  specimen  where  the  association  may  have  been  accidentaL 
Crystals  often  tabular  ||  c;  also  with  a  prominent;  or  octahedral  m  habit  by  devel- 
opment of  m  and  M  (012),  or  7n  and  a  (111). 

Cleavage  indistinct.  Fracture  subconchoidal.  Brittle.  H.  =5.  G.  =  3*38 
Nobel;  3*34  Dmr.  Luster  resinous  to  vitreous.  Color  black,  blackish  brown. 
Streak  grayish.  Opaque  or  translucent  only  in  thin  splinters.  Pleochroism  dis- 
tinct: c  (=  i)  deep  smoky  gray  or  brownisn  yellow,  b  (=  «)  deep  brownish  red, 

a  (=  o)  bluish  green.  Absorption,  b  >  a  >  c.  Optically  +,  Ax.  pi.  X  b. 
a  (=  Bxo)  nearly  J_  a  like  datolite;  Bx.  almost  |  i.  Dispersion  honzontal, 
distinct.    Also  isotropic  and  amoi'phous  by  alteration. 


2Ha.r  =  97"  5  to  98"  22'.    Dx. 
2Ha.r  =  93"  8'        2Eo.r  =  125'  33' 


2Vr  =  79"  59'        2Ha.bi  =  91'  12'    Bgr. 


Des  Cloizeaux  shows  that  some  crystals  of  homilite  are  throughout  doubly  refracting, 
others  are  composed  of  a  green  doubly  refracting  kernel  surrounded  by  a  yellowish  crust  of 
singly  refracting  material,  while  still  others  are  entirely  isotropic.  BrOgger  describes  a  zoosl 
structure  in  the  cryst»ils  with  varying  position  of  the  bisectrix,  a  few  degrees  (-f  or  — )  on  either 
side  of  the  axis  h;  moreover,  sections  |  c  show  a  division  into  fields  of  hour-glass  form.  The  zonal 
structure  is  in  part  original,  in  part  a  consequence  of  incipient  alteration, which  last  also  explains 
the  variation  in  the  position  of  the  bisectnx.  which  takes  place  most  rapidly  in  a  direction  I  c 
The  fitml  result  of  the  alteration  is  the  amorphous  material  before  noted.  It  is  lo  l>e  noted  that 
the  change  from  a  crystalline  anisotropic  to  the  amorphous  inotropic  condition  is  common  in 
certain  of  the  minerals  of  the  "  Brevik"  region  in  Norway  (also  elsewhere),  cf.  gadolinite,  allan- 
ite,  etc. 

Comp.— (Ca,Fe),BoSi,0  or  (Ca,Fe),(BO),(SiO,),.  If  Ca  :  Fe  =  2  :  1,  this  is 
equivalent  to  2CaO.FeO.B,0,.2SiO,  =  Silica  d'Z'l,  boron  trioxide  18-7,  iron  protox- 
ide 19-3,  lime  29-9  =  100. 

AnaL— 1,  Paijkull.  1.  c.    2,  Damour,  1.  c.    3.  6.  V.  Petersson,  Ofv.  Ak  Stockh.,  46,  185, 


1888. 

1. 
8. 
8. 


G.  =  3  28 
G.  =r  3  34 


BiO, 

31-87 
3800 
31*83 


B,Oi    Al,Os  Fe,Os   FeO     CaO    MgO  Na,0  ign. 


18-08 
15-21 
16-51 


1-60    216    16-25    27-28    0-62    1-50*  0-85  =  100       [=100 

—       —     19-92*  27-00      —     1-01    2*80  Ce«0«,  etc..  2  56 

2-72    0  88    16-74    29-54      —     076    079  Ce,0, 0-24=liK) 


•  Incl.  K,0  0-41. 


k  With  MnO  074. 
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Pyr.,  etc— B.B.  hoiuilite  fuses  very  readily  to  a  black  glass;  reacts  for  iron  and  boric  acid. 
Completely  decomposed  by  hydrochloric  acid  with  gelatiuizatioa. 

Oba.— Found  ou  the  island  8tok5  and  the  neighboring  islands,  Store-ArO  and  Ovre-ArO  hi 
the Lsagesund  tiord,  Norway,  in  veins  in  uugitesyeuite,  with  meliphauite  and  erdmannite;  also 
titauite,  zircon,  sgiriie,  1611ingite;  further,  an  accessory  assocUted  species,  astrophyllite,  nielano* 
cerite.  nordenskiOldiue.  wOhlerite,  hiortdahlite,  molybdenite,  etc.  The  largest  well  developed 
crystal  of  hoinilite  found  had  a  length  of  about  2  inches  in  the  direction  of  the  orthodiagonal 
axis;  another  imperfect  crystal  had  a  weight  of  50  grams.  Named  from  o/ixAeiF,  io  occur 
together,  in  allusion  to  its  association  with  meliphanite  and  erdmannite. 

Alt.->As  noted  above,  changes  to  an  isotropic  and  amorphous  material,  analogous  to 
gadolinite,  allanite,  etc.    See  also  erdmannite  below. 

Ret— »  Ann.  Ch.  Phys  ,  12.  405,  1877.  and  G.  F5r.  F5rh.,  3.  886.  1877.  BrOgger,  on  the 
basis  of  numerous  measurements,  has  calculated  the  axial  ratio:  d  :o  :  c  =  0*02426  : 1  :  1 '80126, 
fi  =  89*  50 ,  for  which,  however,  he  does  not  claim  great  accuracy.  He  proposes  to  accept  the 
following:  a  :  6  :  c  =  06245  :  1  :  12835,  /H  =  89"^  88 .  Zs.  Kr.,  16,  184, 1890. 

«  Dx..  1.  c.     •  Bgr..  G.  F5r.  F5rh..  9,  247,  1887.  and  1.  c. 

BrO^ger  argues  that  the  negative  side  of  the  homillte  crystals  may  properly  correspond  to 
the  positive  side  of  gadolinite—In  other  words,  the  angle  /C^  =  89*"  21'  of  homilite  may  corresi)ond 
to90''  38f  of  gadolinite,  and  he  finds  confirmation  for  this  view  in  the  position  of  the  acute  bisec- 
trix. BrOgger  also  caUs  attention  to  an  apparent  rehition  in  form,  as  inferred  by  him,  between 
homilite  and  zircon. 

Erdmannite  Btmark,  Berlin,  Pogg..  88. 162,  1858.  Michaelsonite  Dana,  Min.  p.  289, 
1808.  A  name  originally  given  to  a  mineral  supposed  to  be  allied  to  allanite  occurring  in  the 
"  Brevik  region  "  in  southern  Norway. 

As  described  by  Berlin,  it  occurred  on  the  Island  Stok5  in  granular  or  lamellar  masses, 
embedded  in  feldspar,  not  in  distinct  crystals.  G.  =  8  01.  Luster  vitreous.  Color  dark  brown. 
Translucent  in  thm  splinters.  The  following  incomplete  analysis  was  made  by  Blomstrand. 
(This  was  quoted  in  5th  £d.,  p.  414,  as  an  independent  species,  and  again  on  p.  288  as  a  variety 
of  allanite.) 

8iO,       AltOa   Ce-oxides  Y|0.      FeO      MnO      CaO        H,0 

81 85        11-71        84-89        1*48       852       0*86       6*46       [4*28]  =  100 

An  analysis  was  later  (1862)  made  by  Mlchaelson  (also  another  incomplete  by  Nobel,  ibid.)» 
Ofv.  Ak.  Stockh.,  19,  512, 1862.  The  mineral  was  from  ArO,  and  was  supposed  to  be  the  same 
as  thai  investigated  by  Berlin,  and  was  also  referred  to  allanite.  H.  =  4*5.  G.  =  8*44.  Michael- 
son's  analysis  is  as  follows: 

SiO,       ZrO,       AI,Os    Fe,0,       TtO.     Ce,0|     (La.DI),Oa  BeO       MgO        CaO        Na,0      H.O 
29-21      5  44      2*81     6*42        1*68      979        1560      4*27      0*45      14*98      2*45      5-50=98*50 

BrOgger  concludes  after  a  study  of  this,  the  typical  erdmannite,  that  although  a  resemblance 
to  allanite  is  at  first  noted,  this  is  apparent  only,  and  that  the  material  analyzed,  which  micro* 
scopic  examination  proves  to  be  heterogenous,  consists  of  a  mineral  of  the  melanocerite  group  (p. 
418)  appearing  in  the  sections  brown  and  isotropic,  intermixed  with  a  doubly  refracting  mineral, 
which  is  probably  homilite  or  a  closely  allied  species. 

Also,  besides  this,  there  is  another  mineral,  which  has  been  called  erdmannite,  analyzed  by 
EngstrOm  and  Damour,  below,  which  is  probabl}*^  a  somewhat  altered  form  of  a  kind  of  homilite 
peculiar  in  containing  a  considerable  amount  of  the  cerium  metals,  and  for  which,  consequently, 
BrOgger  \ises  the  name  CerhamUits. 

JSngstrom's  mineral  was  leek-green  in  color,  with  G.  =  8*888.  Damour's  was  brown,  with 
H.  =  4*5.  G.  =z  8*08.    Optically  isotropic,  amorphous. 

Anal.—l,  EngstrOm,  Inaug.  Diss.,  Upsala,  p.  28, 1877.  2,  Damour,  Ann.  Ch.  Phys.,  12,  411, 
1877. 

8fO|    ZrO,  ThO|     B,0,   Fe,0|   Oe,Ot  (IH.La),Os  Y|Os  Er,Oa  ^^      CaO     BeO     K,0     H^O 
1.  e-15     314     9*98         818       8  01         900         8'M         IM     O'SO     8*16       1878     8*16      VU*      6  25  s  100 

t  28-01      8-47     0-4B*       [554]      8-81«>      19-88         809  —        —       6-77*      ll'OO       —       1'98      1810  =  100 

>  SdO,.  k  Al|Ot.  •  Incl.  1*85  MnO  *  IncL  1*08  Na,0. 

EngstrOm  calculates  the  formula  RaOs.SiOs  +  ^^O-SiOi  +  ^Ss^  <uid  remarks  upon  its 
similarity  in  formula  to  datolite  and  gadolinite,  a  conclusion  to  which  BrOgger  also  arrives  in  a 
Bomewhat  different  way. 

BrOgger  mentions  also  that  much  so-called  erdmannite  is  only  zircon  usually  much  altered; 
cf.  Zs  Kr.,  16,  109,  1890,  also  Erantz,  Pogg.,  82,  686,  1861. 
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SILICATES. 


403.  BUOLASB.    Hauy;  Delameth.,  J.  Phys.,  41,  155,  1792  (witbout  credit  to  HaQiy):  T. 
T..  2,  254,  1797  (with  credit  to  HaUy);  Eauy,  J.  MiDCS,  6,  258,  1799,  Tr.,  2,  1801.    Euklas 

Monoclinic.     Axes  d  :  i  :  a  =  0-32369  :  1 :  033324;   /3  =  79°  44'  4"  =  001 
A  100  Schabus*. 

100  A  110  =  17°  40'  2",  001  A  101  =  51°  7'  48",  001  A  Oil  =  18°  9'  17" 


FomiB*; 

a  (100.  f-i) 
b  (010.  »i) 
e   (001,  0)  rare 

0  (20-l-0.».20)» 

77  (161  0.  t-lB) 

C  (910.  tL§) 

€  (410.  iA) 

8  (320.  »-]) 

B  (430.  f4) 

h  (650.  »-f) 

1. 


f?i  (110.  /) 

Q  (9  100,  ^J^) 
y  (670.  tLJ) 

/    (840.  H) 
fl  (280.  »-})• 
«  (590,  i-i) 
9    (120,  ^2) 
X  (130,  t-ft) 

e  (104,  H) 
^  (i02.fi) 
P  (101. 1-i) 

2. 


n  (011,14) 
0  (011'6,  V-*)* 
0  (021,  24) 
F  (0 11-4.  V-V 
q  (031,  84) 
i?  (041.  4-i) 
H  (061.  64) 

r    (111.  -  1) 
U  (332.  -  \Y 
a  (112,  i) 

cf  (ill,  1) 


K  (221, 

9  (828, 
S  (i2-3' 
/£  (211, 

^(124, 
u  (121, 
»  (141, 
cr  (155. 
A  (151, 
0  (231, 
y  (i'lO 


-1-D 

1, 124)^ 
2-2)» 

-  i-s)* 

-2-S) 
-44) 

-  1-5)* 

-  5-S)» 
8-4) 

1.  10-1)? 


m  (S93. 
6>  (i21, 

(i8i, 

(i42, 
(i62. 
(i52, 
(2-13 
(2-18 
(i78, 
(i82, 
W  (197, 


/ 
lb 
D 
t 

P 
k 

10 
X 


8-|) 

2-2) 

24) 
8^)» 
1-5) 

l-f) 

4^) 

f-i)* 


3. 


n 


m 


nW^^ 


Figs.  1,  2,  4,  Brazil,  Scbabus.    8,  Alps.  Becke. 

Hintze  (Mid.,  2.  186.  1890)  quotes  the  following  forms  ns  having  been  observed  by  Arznini 
on  euclase  from  the  Sauarka  region  in  the  Ural. 

1810,  25-20,  28-20.  Ill  0.  810,  710,  510.  810,  210.  10-70.  530.  540.  870.  980.  20  19-0, 
780.  670,  570,  850.  10  190,  490.  4110.  170,  3-280,  3  85  0;  047.  010-7,  0  13-6,  013  5,  0  3011, 
0-25-9?,  0-381:  24-25  24.  121312,  111011.  454,  1317-18,  14-2514.  22  25  22,  757,  956.  29-50-29, 

810-8.  171,  1881.    Also  others  by  Miers:  1510?,  610?,  560,  580.  11180? 


€€'"      = 

9**    6' 

a'ff 

r= 

7V  r 

cm    =  80'  m' 

uu'    =  45'  40' 

ee"  = 

2«°  58i' 

a'P 

= 

4r  8' 

m'd  =  47'  151' 

fV      =  80'  Hi' 

M"    = 

29°  44 

nn' 

=r 

86'  18i' 

ed     =  5-3'  31' 

an'   =  17'  55' 

mm'"  = 

85^  20' 

00 

:= 

6H''  81' 

8U     =  85^*  48' 

AT    ^  28'   ir 

a      = 

133'  59' 

%■ 

^ 

89"    8i' 

cu    =  45'  m' 

fi^fi^  =  58°  30' 

fifi'   = 

128°  551' 

= 

105'  21' 

dB      =  55'  55' 

jr   =  74-  ir 

88'          = 

115'    0' 

cr 

rr 

4V  59' 

ry     =  28'  46' 

ee      =  49'  44' 

a'»       = 

85'  24' 

mr 

z:: 

38'  15' 

Only  in  crystals;  hsibit  prismatic  with  faces  in  zone  ab  vertically  striated,  and 
yielding  an  almost  indefinite  scries  of  forms  (see  above). 

Cleavage:  ^iiighlv  perfect;  </,  c  rather  difficult.  Fracture  conchoid al.  Brittle. 
H.  =  7-5.  G.  =  3-103  Kk.;  3-051,  Saniirka,  Erem;  3-089,  3-09?  Brazil,  Dx. 
Luster  vitreous,  somewhat  pearly  on  the  cleavage-face.  Colorless,  pale  mountain- 
green,  passing  into  blue  and  white.  Streak  uncolored.  Transparent;  occasionally 
Bubtrimsparent.     Pleochroism  distinct. 

Optically  +.  Ax.  pi.  ||  b.  By  nearly  I  P,  Dx.  Bx^  A  <5  =  +  42°  16'  Becke. 
Indices,  Dx. 
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PorNa        ay=l-6520    /?y=l-6553     ;^y=l-6710    .-.  2Vy=49°  37'    2Ey=87''59' 
Measured  2Er  =  88°  47'        2Em  =  88°  7'  At  176°  2E  increased  2°  18' 

Electrified  by  friction. 

Comp.— HBeAlSiO.  =  Be(A10H)SiO,  or  H,0.2BeO.  Al,0,.2SiO,  =  Silica  41-3, 
alumina  35-2,  glucina  17'3,  water  6-2  =  100. 

AnaL— Damour.  C.  R.,  40,  942,  1855.    Also  Berzeliua,  Idallet,  5th  £d.,  p.  880. 

SiOt       A1,0.       BeO       H,0      Fe,0«     CaO       SnO,       F 
Brazil  I  41-68       8407       16  97       604       1*08       014       0*84       0*88  =  100*60 

'Pyr^  etc— In  ihe  closed  tube,  when  strongly  ignited,  gives  off  water,  B  B.  in  the  forceps 
cracks  amd  whitens,  throws  out  poiuts,  and  fuses  at  5*5  to  a  white  enamel.  Not  acted  upon  by 
scids. 

Obs. — Occurs  in  Brazil,  in  the  province  of  Minas  Getaes,  mining  district  of  Villa  Rica,  with 
topaz  iu  chloriiic  schist;  in  the  auriferous  sands  of  the  Or^^nburg  district,  southern  Ural,  near 
tbe  river  Suoarka,  with  topaz,  corundum,  cyanite,  etc.  One  Ural  crystal  measured  8  in.  by  |  in. 
In  tbe  Glossglockner  region  of  the  Austrian  Alps  on  the  Gamsgrube,  with  pericline,  rutile, 
quariz  on  mica  schist;  also  from  the  MOllthal  with  pericline. 

Named  by  Hatty  from  eO,  etmly,  and  tcXdaiS.  fracture,  in  allusion  to  the  easy  cleavage. 
Hatly  states  that  his  name,  Euclase,  was  published  by  Daubenton  iu  an  early  issue  of  his  Tableau 
metb.  de  Miueniux;  but  the  particular  edition  of  the  Tableau  (of  which  several  were  issu^)  the 
author  has  not  been  able  to  learn  Delametherie,  after  publishing,  in  1792,  the  name  and 
description,  without  crediting  either  to  HaOy,  in  his  Theorie  de  la  Terre,  in  1797,  gives  Hatly 
full  credit. 

First  brought  to  Europe  from  8.  America  by  Dombey,  in  1785. 

Ref.— '  Ber.  Ak.  Wien.  8,  507.  1852  (abstr.  in  Pogg.,  88,  608,  1858),  also  Denkschr..  Ak. 
Wien,  6,  67,  1854.  «  Sbs..  1.  c.  Of.  also  Kk.  Min.  Russl.,  3.  97,1858;  Dx.,  Min.,  1,  480,  1862; 
Kk.,  ib.,  10,  104.  1889;  Gdt.,  Index.  1.  588.  1886.  «  Becke,  Alps.  Min.  Mitth..  4,  147,  1881. 
*Dx..  Brazil.  Bull.  Soc.  Min.,  5.  317,  1882.     *  KOchlin.  Austr.  Alps.  Ann.  Mus.  Wien.  1,  287. 

1886.  also  doubtful  os  dO-6-5),  1*41  81;  still  more  so  M2  0,  1100,  190,  270,  121-0,  2810,  494. 
m,  64a    *  £rem.,  Sonarka,  Vh.  Min.  Ges.,  24,  244,  1888,  Zs.  Er.,  16,  548,  1889. 

404.  OADOUNITE.  Schwarzer  Zeolith  (fr.  Ttterby)  Oeper,  Creirs  Ann..  1788.  Ttterbit 
(Silicate  of  Alumina,  ox.  Iron,  and  a  new  earth)  Oadoltn,  Ak.  H.  Stockh.,  1794;  Bkeberg,  ib., 
1797  (naming  the  earth  tttria).     Gadolinit  Klapr,  (Ak.  Berlin,  1800),  Beitr.,  3,  52,  1802. 

Monoclinic.  Axes:  A  it:  6  =  0-62726  : 1  :  1-32150;  /?  =  ♦89°  26^=001  A 100 
£ich8tadi\ 

100  A  110  =  32°  5|',  001  A  101  =  64°  9f ',  001  A  Oil  =  ♦52°  53'. 

Forma*:  t  (102,  -  i-i)  w  (012.  f4)  p  (111,  -  1)  p  (5l2,  1-2) 

a  (100.  i-i)  u  (iu4.  i-l)  X  (028,  f-i)*  a  (221,  -  2)  C  (282,  -  fj) 

b  (010,  i\)  V  (60 12.  A^)  g  (Oil.  l-i)  y  (112.  i)  g  (281,  -  84)» 

c   (001,  O)  s  (102,  i-i)  y  (021,  2-i)  o  (ill,  1)  s  (248.  -  f  2) 

m  (110.  /)  ^  ^i^^'  l-«)  e  (MIO.  -  ^y  «  (231.  2)  *  (m  f|)' 

I    (120,  i^)         e  (014,  hiy  K-  (113.  -  i)*  €  (212.  -  1-2)  ^  |l^f'  J-*f 

i  (018,  H)*  ^  (225,  -  f)*  h  (821,  -  8.})'         ^   vl-*!.  ^^) 

Also  as  given  by  Eichstadt.  but  of  somewhat  uncertain  position,  p  (115),  n  (Tl4).  a  (225), 
r  (§34):  doubtful,  8'10*5.  Further  SjOgren  gives  /H  (112),  d  (121),  which  are  questioned  by 
fifchstfidt. 

mm'  =  64'  12'  ii'  =    47*  38*  ey  =  51*  29'  fi/S'  =  48°  48' 

mm'  =  *115'  48'  20"  tow'  =    66"  54^'  w  =  68**  80'  pp'  =  58"  58i' 

W  =  77''    r  gq'  =  105'  46'  ed  =  79°    5'  aa'  =  62*  41' 

et  =  46*  12'  yy'  =  188*  83'  c/i  =  59"  88i'  yy'  =  49*    8' 

eu  =  27*  54'  efi  =     50*  54'  cf  =  78*  50*  oo'  =  59*  16' 

ct  =  46*  47'  ep  =     67*  41'  ap  =  88*    8i'  66'  =  62*  54' 

er  =  65*    4'  ca  =    78*  11'  po  =  108*  87*'  fijii'  =  84*  52' 

or  =  25'  294'  cm  =    89*  82'  ao  =  88*  19'  jf  =  97*  22^ 

ee'  =  86*  34*  ex  =    82*    0' 
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Crystals  rough  and  coarse;  commonly  prismatic  and  terminated  by  c;  some^ 
times  acutely  terminated  by  certain  of  the  pyramids,  SBp  (111),  a  (221),  o  (lll)f 

or  6  (221).    Twinning  lamellas  sometimes  observed  after 
ignition,  Itterby,  Petersson.    Also  in  masses. 

Cleavage  none.  Fracture  conchoidal  or  splintery. 
Brittle.  H.  =  6-5-7.  G.  =  4-0-4-5;  normally  4-36-4-47 
of  anisotropic;  4'24-4'29  isotropic,  Petersson;  after 
heating  somewhat  increased  (see  below).  Luster  vitreous 
to  greasy.  Color  black,  greenish  black,  also  brown;  Id 
thill  splinters  nearly  transparent,  and  usually  grass-greeD 
to  olive-green.  Streak  greenish  gray. 
Normally  doubly  refracting  and  crystalline  in  structure,  but  usually  isotropic 
and  amorphous.  Pleochroism  feeble  in  green  varieties;  distinct  in  brown.  Op- 
tically +.  Double  refraction  normally  strong,  but  variable.  Ax.  pi.  |  A.  a  (=  BXo) 
nearly  J.  «  like  datolite  and  homilite;  Bx^y  /\  i  =  -f  4°  Dx.  Bx^  a  <J  =  +  7^ 
to  9°  in  green  varieties,  12°  to  13°  in  brown  (see  below)  Eichstadt,    Axial  angles: 


2H«.r  =  106"  6' 

2Ha.y  =  107*  18' 

2HiLbi  =  109'  27'    Dx. 

2Hiuy  =  105* 

2Ho.,  =  118"  20' 

.-.    2Vy  =    85'  28'    Eichstadt. 

Var. — ^In  part  crystalline  in  molecular  structure,  as  well  as  in  form,  doublv  refracting,  with 
optical  characters  as  noted  above:  color  green  in  thin  splinters.  Here  belongs  the  nonnai 
gadolinite  from  HitterO  and  from  Stora  Skedevi  iu  Dalarne,  Sweden. 

More  commonly  completely  amorphous  and  isotropic,  both  in  the  massive  form  and  also  !■ 
crystals;  also  both  kinds  in  the  same  specimen,  and  again,  as  seen  in  a  thin  section,  with  browo 
spots  iu  an  isotropic  ground-mass.  1  his  change  in  optical  structure  is  due  to  alteration  involving 
a  molecular  rearrangement  simply,  i.e..,  by  paramorpnism,  for  both  varieties  have  the  same  com* 
position  (anal.  1,  2  Petersson).  By  heating,  the  amorphous  mineral  is  transformed  into  theaniso 
tropic  and  crystalline,  and  this  is  accompanied  by  strong  phosphorescence  (evolution  of  light  and 
heat,  see  below),  at  the  same  time  there  is  an  increase  in  the  specitic  gravity  and  the  green  coloi 
is  changed  in  the  thin  section  to  colorless  or  reddish,  and  the  mineral  no  longer  gelaimizes  with 
acid.  The  anisotropic  mineral  is  also  changed  by  heating,  for  while  there  £  no  striking  pbos* 
phorescence,  the  specific  gravity  becomes  greater,  there  is  an  increase  in  the  strength  of  tbt 
double  refraction,  the  color  is  paler,  and  gelatinization  no  longer  takes  place  (Peter8.son).* 

Both  the  anisotropic  and  isotropic  forms  become  brown  by  alteration,  involving  oxidation  oi 
the  iron  anil  assumption  of  water.  For  the  former  the  brown  mineral  so  formed  is  pleocfarois 
with  a  larger  angle  of  extinction;  for  the  latter  it  is  still  isotropic. 

The  following  are  specific  gravity  determinations:  1,  2,  8,  Ytterby;  4,  HitterO;  see  also  thi 
table  of  analyses. 

1,  H.  Roae  2.  Church  8,  Rg.  4,  Bg. 

Before  ignition  G.  =  4097,  4*226  4*288  4*212  4*449 

After         **  G.  =  4*287.  4*456  4*856  4*419  4*668 

Comp — Be,FeY,Si,0,„  or  2BeO.Fe0.2Y,0  .2SiO,;  written  asa  basic  orthosilicate 
(Groth)  analogous  to  datolite,  etc.,  the  formula  is  Be-Fe(YO),(SiOJ,.  Percentage 
composition:  Silica  23*9,  yttrium  oxides  (molec.  wgnt.  260)51-8,  iron  protoxia« 
14-3,  ghicina  10*0  =  100. 

The  yttrium  earths  or  '*  gadolinite-earths"  (partly  replaced  by  the  oxides  of  cerium,  lanthanum, 
and  didymium)  form  a  complex  group  which  has  been  much  studied  both  chemicnlly  and 
spectroscopically  by  many  chemista.  Marignac.  Delnfontuine.  L.  de  Boisbaudran,  Nil8<m.  Cleve, 
Crookes,  and  others.  The  group  contains  erbium  in  considerable  amount,  and  also  Severn]  new 
elements  (ytterbium,  scandium,  etc.)  of  more  or  less  definite  character  have  been  serrated. 

Rammelsberg  urges  that  the  determinations  of  the  atomic  weight  of  the  yttnum  metals  in 

Sidolinite  vary  widely;  thus  he  gives  the  limits  from  97*5  Ytterby,  Humpidge,  and  loO  Ytterby, 
g.,  to  109  HitterO  Kg.,  and  126  Colorado,  Eakins.  See  further  beyond,  after  analyses,  where 
it  appears  that  for  the  majority  of  cases  the  atomic  weight  is  about  106  or  the  moleculai 
weight  260. 

Prominent  recent  articles  on  the  gadolinite  earths  are  the  followincr:  Cleve  and  HOgbind, 
Ak.  H.  Stockh..  Bihang.  1,  No.  8,  1872.  2,  No.  12.  1874.  Marignac.  Bibl.  Univ.,  61, 288.  1878, 
64,  97, 1878,  C.  R.,  87.  578. 1878.  Delafontaine,  Bibl.  Univ..  Bl.  48.  1874,  61,  278. 1878.  Nilson. 
C.  R.,  88, 642,  645, 1S79.  91, 118,  1880.  Cleve,  Ofv.  Ak.  Stockh.,  36,  No.  7.  8.  1879.  Crookes. 
Proc.  Roy.  Soc.,  40.  .502.  1886. 

On  the  atomic  weights  of  the  yttrium  metals,  see  NordenskiOld,  G.-FOr.  FArh.,  8,  448.  1886 
also  Rg.,  1.  c. 
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Aiial.~1-Q,  Peterason.  G.  FOr.  FQrh.,  12,  275  et  $eq,,lBM;  also  given  (except  9)  in  Ofv. 
Ak.  Stockh.,  46.  179.  1888.  but  in  somewhat  different  form.  10,  11,  Blomstrand,  Lunds  Univ. 
Araskrift,  24  No.  8.  1887-88.  1%  WalUn,  ibid.  13.  14.  Rg.,  Ber.  Ak.  Berlin.  549,  1887. 
15.  16,  Humpidge  and  Bumey,  J.  Ch.  Soc.,  35.  117.  1879.  17.  LindstrOm,  G.  FOr.  FOrh..  2, 
218,  1874.  18.  19,  Genth,  Am.  J.  Sc.,  38.  198.  1889  (also  of  each  a  second  paitial  anal.). 
20,  L.  G.  Eaklns.  ibid.,  p.  478,  also  Bull.,  64,  p.  40.  U.  8.  G.  Surv.  21,  22,  L.  G.  Ejikins,  Proc 
Col.  Soc..  2.  Pt.  1,  82,  1885.  28,  24.  Pisani.  Dz.,  Min..  2,  xiu.  1874.  For  earlier  anals.  see  5th 
Ed.,  p.  294,  295. 

Q.       8iOa  TbOa  T,Ot*  Oe,0|  (Di,La).Oa  Fe.Os«  FeO*  BeO  CaO<  NasO  H,0 


LHltteHS 

4'60Q 

84-88 

0-89 

46*61 

1*81 

4-86 

0-84 

11-85*  9*65 

0*64 

0*17 

0-54  s   99*84 

1  Ttterbj 

4-MS 

84-85 

0*80 

45*96 

165 

8-06 

8-08^ 

11  89*  10-17 

0*80 

017 

0*58  s   99*90 

a.      " 

4*S88 

88-89 

0-41 

45-80 

8*84 

867 

0*60 

18-89    9*91 

0-54* 

0*15 

0-87  s  100*46 

4.Broddbo 

4£e5 

88-58 

0-87 

80*78 

4-48 

11*48 

8*86 

10*88"  9  89 

008 

049 

1-40  s  100-41 

5.Q.Kinu:fTeU-8a5 

84-10 

0-88 

40-78 

4*51 

4*45 

1-84 

10-T0<  10*18 

ODO 

0*80 

1*46  s   96*88 

6.N.Klkr«rfYeU'009 

28-58 

tr. 

86-71 

6*61 

740 

8-08 

9-44  10-47 

0*50« 

0*85 

8-88  a   99  08 

7.  Ton&ker 

4-94 

84-55 

0-75 

46-06 

0*98 

4-18 

1*01* 

18*82«  910 

OHO 

0-85 

0-80  s  100  80 

8.8t.Tuiia 

4-062 

84-40 

0*88 

8800 

8-69 

700 

4*07» 

9-l7«  8-87 

1*87 

0-88 

8  88  a   90  60 

9.MalO 

4-oao 

88-82 

0*88 

85*95 

8*88 

18*01 

8*07 

5*90"  980 

808« 

018 

8-86=   96^ 

'O.HitterO 

4-88    1  a-79 

0-85 

45*68 

6*67 

— 

18*85"  10  10 

0-68 

0*19 

—  PbOOOOa 

0068 

11.  Ytterby 

4006  1  88-84 

0-81 

4706 

0-98 

8-88 

0-88^ 

18*00"  10-S5 

048« 

018 

-  PbO0-05  = 

100-06 

1•^.       " 

4*06 

8870 

0-85 

44-68 

7*81 

— 

18*00  10  16 

0-58 

0*U 

-  =   99*46 

13.  Hitters 

4*448 

84  86 

— 

45*91 

7-01 

8*85 

11-50    8*58 

0*86 

— 

0-50  =  100*07 

RYtterby 

4*218 

85-85 

— 

88*18 

1850 

1 

407 

7*47  10-08 

0*57 

— 

1  84  s  100*51 

lS.HitterO 

84-84 

— 

41*60» 

9-98 

— ~ 

16-04    6S6" 

102* 

— 

0*68=   90*91 

16.  Ytterby 

8516 

— 

89  87* 

608 

1 

8-15 

18-40    9-88* 

1*11 

— 

888P,Oftl-88a 

1  99*60 

17.  St.  Tnna 

411 

88-66 

— 

84'58> 

4-80 

14*40 

0*14* 

8  87"  10*94 

0*87 

0-85 

8*08  s  100*48 

IS.  LlBno  Oo.« 

4-201 

88-87  tindet 

.  44*85 

r65 

5*88 

0*8tf> 

18*91"  9*94 

0*71* 

o-oy 

0*79*3  100-80 

1».    •'     •' 

4-854 

82-80 

t* 

44-46 

866 

5-01 

0-81* 

1811    9-19 

0*84* 

0-85 

0*79*  tnaol.  0*98= 

100*49 

».    ••     •• 

4-880 

88*79 

0-58 

41-60 

8-68 

5-88 

0*90 

18-48  11-88 

0*74 

«r. 

1-08  P,Ot  0-05s 

100-99 

tl.  Douglas  Co 

•« 

Ck>l 

.4-56 

8818 

0*88 

88-84* 

11*10 

81*88 

8-47* 

10*48    719 

0-48< 

0*46' 

0-86  =  100-48 

«L       -       " 

4-50 

81-86 

0*81 

88*48* 

6*87 

19*10 

4-18* 

11*47"  6-46 

068 

o-sar  0*74  s  100*08 

tL  Flnbo 

4-088 

88-85 

— 

48-75 

8*68 

i 

8'88» 

18*40    8*97 

ISd* 

— . 

1-08  a  101*08 

OkUnlmowii    4*119     2810     —      85*60  16'40  805^    10*60   9*56   0  96«      —      1*10 o  9989 

•  Yttriom  earths,  Holec.  Weight : 

I  t  I  4  •  •  T  •  •  !•  11         IS        14         t«       tl         flt 

SOO-?    8Aa'8    8&7'5    851-6    841-08    846  9    859*6    856  4     868*8    857*5    860    806    848    '.MO    ;»6    :.'94 

Er.Oi  has  been  separately  determined,  as  follows:    in  15,  10*91  p.  c;  in  16,411;  in  17,  ir65;  In  81.  18*74; 
In  88.  »-80. 

*  Includes  a  litUe  Al,Ot  In  some  cases,  Tis.:  in  8, 0  58  p.  c;  8,  0*79;  11,  0*18;  17,  0*14;  18.  0  88;  10,  0*81;  81,  8*84; 
Si.O*M;  88.  8-82;  84. 806. 

•Includes  MnO:    in  1,  0*19  p.c;  8.0*85;  4.0*00;  5.0*41;  7,016;  8.088;  9.018;  10,0*16;  11.018;  17.0*10; 
18,  0^2:  19. 018:  88.  0 11. 

^IncIudesMgO:    inl.0-S2p.c.;  8,018;  6,0*10;  8,006;  0,  0*18;  10,  0*07;  11,  0D7:  l^  0*88;  18,007;  10.0*11; 
81.  0*14;  28. 0  16:  88.  0  88;  84,  Oil. 

•Be,0|.       'locLKsO:  In  18,  0*15;  10, 018;  81, 0-18;  88,  0-80.       'Incl.TbO«.       *Ig&. 


,  r^  etc.— The  glaflgy  isotropic  variety  is  unchanged  in  the  closed  tube,  but  if  heated  B.B. 
the  assay  gives  for  a  moment  a  bright  light,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and 
becomes  ^yish  green  in  color  without  fusing;  it  has  then  become  anisotropic.  The  normal 
anisotropic  variety  swells  into  caulillower-like  ramifications  and  becomes  white,  rarely  glowing 
(see  above,  p.  510);  the  isotropic  form,  if  the  alteration  has  gone  too  far.  also  fails  to  glow.  With 
borax  ^ves  an  iron  reaction.  Only  slightly  acted  upon  by  salt  of  phosphorus.  Decomposed  by 
hydrochloric  acid  with  gelatinization.  but  not  after  it  has  been  heated  and  exhibited  the  accom- 
panying phosphorescence. 

Obs.— Occurs  principally  In  pegmatyte  veins,  often  associated  with  allanite  and  other  miner> 
als  contain  log  rare  elements,  also  fiuorine  compounds.  Found  at  the  quarries  of  K&rarfvet, 
Broddbo,  and  Finbo,  near  Falun  in  Sweden;  also  at  Ytterby.  near  Stockholm:  chiefiv  In 
rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and  embedded  in  coarse-gramed 
mnite.  At  K&rarfvet  crystals  have  been  obtained  4  in.  long;  also  in  the  Tors&ker  parish, 
uestrikland;  Earlberg  in  the  Stora  Tuna  parish,  and  at  St.  Skedevi,  Dalarne,  Sweden.  On 
the  island  HitterO  in  the  Flecke  fiord,  southern  Norway,  crystals  sometimes  4  in.  across;  on 
MalA,  southeast  of  Grimstad,  Norway.  Sparingly  in  mnite  veins  of  the  Radauthal  in  the 
Harz,  associated  with  allanite  (ortbite):  Schreiberhau  in  the  Riesengebirge.  Silesia:  Baveuo, 
Italy,  in  granite;  Newcastle,  Moume  Mts.,  Ireland.    It  is  also  stated  to  have  been  obtained  at 

^  First  announced  as  from  Burnet  Co..  Texas,  but  Inter  shown  to  have  come  from  Llano  Ca 
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Disko  in  Greenland;  In  tmp  near  Oalwny,  Irelnnd;  embedded  In  granite  in  Ceylon;  but  these 
need  confirmation. 

In  Llauo  Co.,  Texas,  5  miles  south  of  Bluffton  on  the  west  bank  of  the  Colorado  River. 
It  occurs  in  nodular  masses  nnd  rough  crystals,  sometimes  up  to  40  or  60  pounds  in  ^aeight.  but 
averagiug  half  a  pound,  and  usually  with  a  reddish  or  yellow  altered  exterior.  It  is  embedded 
in  a  quartzose  peguiatyte,  and  is  associated  with  alluuite,  yttrialite,  nivenite,  fergusonite, 
cyrtoUte,  gummitc,  tluorite,  molybdenite,  magnetite,  feldspar,  q^uartz,  mica  etc.  The  crystals 
are  elongated  iu  tlie  direction  of  the  vertical  axis  (iu  one  case  10  mches  long)  and  are  character- 
ized by  the  presence  of  the  pyramids  p  (HI),  o  (111)  and  a  (221),  the  basal  plane  beine  nearly  or 
?uite  wanting;  cf.  Hidden  &  Mackintosh,  Am.  J.  Sc,  38,  474,  1889.  At  Devil's  Head  Ht., 
^ou^las  Co.,  Colorado. 

According  to  Petersson  the  only  anisotropic  gadoliuite  is  that  from  HitterD,  Norway,  and 
Stora  Skedevi.  Dalnrne,  Sweden;  that  of  the  other  localities  noted  is  isotropic. 

Named  after  the  Swedish  chemist,  J.  Gadoliu  (1760-1852). 

AIL — As  noted  above,  the  original  crysiulline  anisotn)pic  gadolinite  is  for  the  most  part 
changed  molecularly  to  an  amorphous  isotropic  form.  I'his  does  not  necessarily  involve  a 
chemical  change,  which,  however,  is  involved  in  the  change  (p.  510)  from  the^reen  to  the  browa 
variety.  Further,  the  mineral  is  often  altered  on  the  exterior  to  a  brownish  red  color  wiib 
waxy  luster  and  further  to  a  yellowish  or  yellowish  brown  earthy  ocherlike  or  powdery  substance 

The  altered  gadolinite  from  Llano  Co.,  Texas,  has  been  examined  by  Geuth  (Am.  J.  Sc.,  38. 
188,  18H9)  with  the  following  resulto:  G.  =  3*592. 

SiO,        Y,0,.Ce,0,        Fe,0,        BeO        MnO        CaO        ign.        quartz 

2211  89  20  14  53         603         0*22         5  58        9-80  108  =  98  00. 

£.  Goldsmith  has  ^iven  (J.  Analyt.  Ch.,  4,  22,  1890)  the  name  metagadolinite  to  a  similar 
alteration  product,  red  in  color,  with  G.  =  8*494  and  for  which  he  obtained: 

SiO,  18  15    Ce,04  20  66    FcaO,  2603    YO  21-85  CaO  3-64   MgO  0  21    H«0  9*76  =  100  80 

Ref.— '  Hitterft.  Ak.  H.  Stockh.,  Bih.,  10(2),  No  18,  1885;  the  form  was  first  proved  to 
be  monoclinic  by  Dx.,  Ann.  Ch.  Phys.,  18,  805,  1869,  Min.,  2,  xi«  1874.  Some  early  uutborfl 
made  it  monoclinic,  others  orthorhombic.  Dx.  also  early  called  attention  to  the  isotropic  and 
anisotropic  varieties.  *  See  Dx.,  1.  c,  nnd  Min.,  2,  p.  xi,  1874.  Cf.  also  Waage,  Jb.  Min.,  696« 
1867;  Rath.  Radauthal.  Pogg.,  144,  576,  1871;  Gelt.,  Index.  1,  65,  1887.  »H  Sj.,  Ofv.  Ak. 
Stockh..  39,  No.  7,  47,  1882.    « Eichstftdt,  1.  c.    '  G.  F5r.  FOrb..  12,  275-347,  1890. 


406.  TTTRIAUTS.     W,  E.  Hidden  and  J.  B.  Mackintosh,  Am.  J.  Sc.,  38,  477, 1889. 

Massive.     Amorphous. 

No  cleavage.  Fracture  conchoidal  and  splintery.  Brittle.  H.  ==  5-5*5. 
O.  =  4*575.  Luster  vitreous  to  greasy.  Color  on  the  fiesh  fracture  olive-green, 
tending  to  drab;  this  changes  on  the  exterior  by  alteration  to  orange-yellow. 
Translucent,  made  partially  opaque  by  the  presence  of  minute  ragged  lines  pene- 
trating the  mass  in  all  directions. 

Comp.  — A  silicate  of  thorium  and  the  yttrium  metals  chiefly;  oxygen  ratio  of 
silicon  to  bases  =  4:3,  hence  equivalent  to  R,0,.2SiO,. 
Anal. — 

SiO,    ThO,    Y,0,*    Ce,0,    (La,Di),0,    UO,    A1,0,    FeO    CaO    ign. 

2917    12  00     40  50      186  2-94«»         088      0*55     3*66«     060    079  PbO  0*85  =  99*75 

•  Yttrium  earths  including: 

A,  22-67  p.  c.  at.  wght.  110'3;  B.  530,  at.  wght.  11053;  C.  4*50,  at.  wght.  114  9;  D,  l40a 
at.  wght.  120. 

*  At.  weight  162.     •  Incl.  0*77  MnO. 

Pyr.— Decrepitates  violently  in  the  Bunsen  burner;  falls  to  povirder  when  strongly  ignited, 
becoming  .snuff-brown,  infusible  and  insoluble.  Before  heating  the  mineral  is  soluble  iu  113'dro- 
chloric  acid. 

Oba.— Occurs  associated  with  and  often  implanted  upon  the  gadolinite  of  Llano  Co..  Texas 
(see  above).     It  is  sometimes  iu  masses  of  considerable  size  (up  to  10  pounds!;  these  »re  omuge 
yellow  on  the  surface  by  alteration;  this  serves  to  distinguish  it  from  tlie  similar  mask's  of 
gadolinite  associated  with  it,  which  are  brick-red  on  the  surface.     A  white  crysttilliiK*  niiueraU 
perhape  tenfrerite,  is  observed  iu  the  cracks. 

Kamed  in  allusion  to  the  composition  from  yttrium  and  XtBoi,  stone,  the  yttrium  carthsbeing 
the  chief  bases. 

Yttrtttm  Siltcate  Damour,  L'Institut.  78,  1853.     H.  =  5-6;  scratches  glass.     G.  —  4*391 
Color  l)rown.     Probably  m  rilicaie  of  yttrium,  hut  composition   not  deterrainrd.     B.B.  whiieD4. 
but  infusible.     Not  soluble  in  salt  of  pliosphonis.    Sulphuric  acid  heated  to  300''  C.  decomposeF 
it,  leaving  a  siliceous  residue. 

Froin  the  diamond  sands  of  Bahia.  Brazil. 
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18.  Epidote  Group.    Orthorhombic  and  Monoclinio. 


n  m 


m 


m 


Baric  Orthosilicates,  HR.R,Si,0,.  or  R,(ROH)  R.(SiO.), 

n  Q       m  mm 

R  =  Ca,Fe;  R  =  Al,Fe,Mn,Ce,  etc. 


4oa 


a.   Orthorhombic  Section^ 

Ca,(A]OH)Al,(SiO,). 

p,  Monodinic  Section^ 


a:h:6 
0*6196  : 1  :  0*3429 


407.  Epidote 

408.  Piedmontite 

409.  AUanite 


j  twCa,(A10H)Al,(SiOJ, 
(  wCa,(FeOH)Fe,(SiOj, 

Ca,(A10H)(Al,Mn),(SiOJ. 

(Ca,Fe),(A10H)(Al,Ce,Fe),(SiOJ.  1-5509 


1-5787 
1-6100 


t  :  d 

1  :'  1-8036 

1  :  1-8326 

1  :  1-7691 


64°  37' 
64**  39' 
64°  59' 


Although  Zoisite  and  Epidote  belong  to  different  crystalline  systems,  they  are  near  each 
otlier  in  angle  as  well  as  composition,  and  are  to  be  regarded  as  essentially  isomorphous, 
similarly  to  the  monoclinic  and  triclinic  feldspars;  see  further  p.  517. 


406.  ZOI8ITZ!.  Saualpit  (fr.  the  Saualpe  in  Carintbia) «.  Zois,  and  CarirUhian  Mineral 
omsU,  before  1806.  Klapr.,  Beitr..  4.  179,  1807.  Zoisite  (fr.  Carintbia)  Wern.,  1806.  Var.  of 
Epidute  H.,  J.  Mines,  19,  365,  1806,  Beifihardi,  Moll's  Efem.,  3.  24,  1807.  llluderit  Leonh,, 
Svsi.  T.ib  ,  p.  IV.  1 806.  Lime-Epidote.  Zoisite,  sp.  distinct  from  Epidote,  Brooke,  Ann  Phil., 
6,  382.  1823.    Thulite  Brooke,  Cryst.,  494,  18'i8.     Unionite  auiiman.  Am.  J.  8c.  8,  884,  1849. 

Orthorhombic.     Axes  «  :  J  :  <J  =  0-61963  :  1  :  0-34295  Tschermakand  Sip6cz\ 
100  A  110  =  31^  47',  001  A  101  =  28°  57^,  001  A  Oil  =  18"  55f '. 
Forms*: 
a  (100,  ui)  n  (580,  f-f)  /    (140,  U)  x  (041.  4-0 

b  (010,  i-p  w»  (!!<>»  ^)  d  (101,  14)  «  (0«1»  6-i) 

A  (310,  ^8)  *•   (120.  t-2)  f    (Oil,  14)  o  (111,  1) 

g  (210,  i  2)  <    (180,  ii)  «  (021,  2-1) 


V  (121.  2-3) 
p  (131,  8-8) 
9  (161,  6-6)? 


On  the  relation  in  form  of  zoisite  to  epidote,  see  ULuer  epidote,  p.  517. 

kk"     =  23"  20'  W    =z    43"  57'  ee'     =  128'  10'  w' 

gg"\     =:  34^  26'  def  =     57"  56'  00'    =     55"  16'  pp' 


mm'" 

=  63'  84' 

ff'    =    87"  52' 

rr' 

=r  77"  48' 

uu'  =    68"  54' 

U 

=  56'  88' 

XX'  =  107"  49' 

00"  =z    66'    8' 
00"  =    88"  24' 


=  49*    4' 
=  42"  11' 
=  61*  56' 
pp"'  s  88"  69' 


w 


HI 


Crystals  prismatic^  deeply  striated  or  furrowed  vertically,  and  seldom  distinctly 
terminated.     A  want  of  symmetry  in   the  development 
of  the  pyramidal  planes  common.  Also  massive;  columnar 
to  compact. 

Cleavage:  b  very  perfect.  Fracture  uneven  to  sub- 
eonchoidal.  Brittle.  H.  =  6-6-5.  G.  =  3-25-3-37. 
Luster  vitreous;  on  the  cleavage  face,  by  pearly.  Color 
gniyish  white,  gray,  yellowish  brown,  greenish  gray,  apple- 
green;  also  peach-blossom-red  to  rosp-red.  Streak  un- 
colored.    Transparent  to  subtnmslucent. 

Pleochroism  strong  in  pink  varieties,  see  below.     Op- 
tically +.     Ax.  pi.  usually  ||  h\  also  \c.     Bx  _L  ^.     Dis- 
persion strong,  p  <  v]  also  p  >  ?•.     Axial  angle  variable  even  in  the  same  crystal^ 
also  increasing  rapidly  with  rise  of  temperature. 


Tennessee. 
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Bayaria  2K  =  42*  to  44*       aE„  =  50*  to  62'       2Ek.  =  65'  to  70*       A  =  170    Dx.» 

U.  S.  2E  =  W  59'  at  2U*  C.    100'  12'  at  96i*    lul^  88'  at  146^"  107'  28'  at  195'*-8  Dx. 

Carinthia  a  =  1-696  >tf  =  1*696  ^  =  1*702  Levy-Lcx. 

The  variation  io  optical  characters  is  prohablj  to  be  ezplalDed  (Tschermak)  by  the  existence 
of  twinning  lamelise  with  (081)  as  tw.  pi.  (6  a  081  =  45"  49'),  hence  having  the  axis <l  in  commoo 
but  the  5  axes  inclined  iibout  90*"  to  each  other;  the  lamells,  however,  have  m  or  2(140)  as  face  of  . 
contact.     Another  system  of  tw.  lameilsB  with  (905)  as  tw.  pi.  may  also  be  present. 

Var.— 1.  Ordinary,  Colors  gray  to  white  and  brown;  also  green.  Usually  in  indistinct 
prismatic  or  columnar  forms;  a£o  in  fibrous  aggregates.  For  zoisite  of  Rauris.  G.  =  8*226 
Breith.;  Sauali)e.  8*846  Id.;  Moravia.  8  886 Id.;  F^ltlgT,  8*881  Id.;  Titiribi,  8*881  Id.  UnioniU 
is  a  very  pure  zoisite.  anal.  4. 

2.  Base-red,  or  Thulite,  G.  =  8*124;  fragile;  pleochroism  strong:  t  (=  d)  yellow,  t  (=  t\ 
deep  rose,  a  (=  ^)  light  rose,  Lcz.* 

8.  Compact,  nkasnve.  Includes  the  essential  part  of  most  saussurite,  which  has  arisen  from 
the  alteration  of  feldspar.    See  p.  516. 

Comp.—HCa,Al,Si.O„  or  4Ca0.3Al,0,.6SiO,.H,0  =  Silica  39-7,  alnmina  33-7, 
lime  24-6,  water  2*0  =  100.  The  alumina  is  sometimes  replaced  by  iron,  thus 
graduating  toward  epidote,  which  has  the  same  general  formula. 

Anal.— 1.  2,  SipOcz,  Ber.  Ak.  Wien,  82  (1),  141,  1880.  8,  Koenig,  Proc.  Ac  Philad.,  88, 
1878.  4,  Brush,  Am.  J.  8c.,  26,  69,  1858.  5.  Luedecke,  Zs.  Q.  Qes.,  28,  258.  1876.  6-11,  Kg., 
Fogg.,  100,  138, 1857.  and  Min.  Ch.,  591. 1875.  12,  Heddle,  Min.  Mag.,  5, 11, 1882.  18,  Gmehn, 
quoted  by  Hermann.  J.  pr.  Ch.,  43.  84, 1848.  14,  Pisani.  C.  R.,  62, 100, 1866.  Also  Cullakenee, 
Clay  Co..  N.  C,  Koenig  and  Genth.  Am.  Phil.  Soc,  13,  874,  1878;  California.  Becker.  Mod. 

13,  p.  79,  U.  8.  G.  Surv.    Further  5th  Ed.,  p.  291. 

G.         8iO.     A1,0.  Fe,0.  FeO    CaO   MgO  H,0 

1.  Ducktown  8*867    f  89*61    82  89    0*91    0*71    24*50    014    212  =  100  88 

2.  Pregnitten  8*388    I  89*75    81*45    0 85    1*88    2405    018    2*61  rr  100*67 

8.  Leiperville,  Pa.                  8*642  40  70  88  80  2*40  0*70  19*70  016  2*40  MnO  0*48  s 

r99*76 

4.  Unionville,  Pa..  Unionite  8  299  40*61  83*44  0  49     -^  2418  tr.  2*22  r=  100  89 

6.  Svra  |  42*86  82*60     tr.       —  21*87  0*21  2*65  =    99*58 

6.  8aua]pe                              8*353  40*64  28  89  3*89      ^  24*26  0  57  2  09  =    99*84 

7.  Goshen.  Mass.                    8*341  40*06  80  67  2-46  —  23*91  0*49  2  25  =    99*88 

8.  Gefrees                              3*861  40*32  29*77  2*77  —  24  85  024  208  =    99  58 

9.  Sterzing                             8  852  4000  3034  2*06  —  2415  0*28  2*04  =    98  82 

10.  Fiischthal  8*251        41*92    27  09    2  94      —     22*78     1*21    8  67=    99*56 

11.  Saasthnl  8**280        42*36    28*80    8*08      —     21*60    0*56    818K,O0  91  = 

[99  98 

12.  GlenUrquhart  8*014       89*60    8108      —     2  07    28*34     tr.      2  41    MnO    0*08. 

[Nh,0  1  06,  K,0  0*68  =r  100-20 
18.  Tellemark,  T^WOtf  42  81    8114    2*29      —     18  73    1*63    0  64Na,Ol'89  = 

r99'18 

14.  Traversella,  compact         3  02         41*79    31*00      —     1*95    19  68    2*43    8  70  =  100*55 

Pyr.,  etc.— B.B.  swells  up  and  fuses  at  8-8'5  to  a  white  blebby  mass.  Not  deromp«Mied  by 
acids;  when  previously  ignited  gelatiuizes  with  hydrochloric  acid.  Gives  off  water  when  strongly 
ignited. 

Obs. — Occurs  chiefly  in  crystalline  schists,  especially  those  characterised  by  the  presence  of 
some  one  of  the  amphiboles  (actinolite,  smarugdite.  glaucophane,  etc.):  thus  in  amphibdyte. 
glaucophane  schist,  ecloi^yte;  also  less  often  in  granite. 

The  original  zoisite  is  that  of  the  eclogyte  of  the  Sauaipe  in  Carinthia  (eatuUpUs);  occurs  also 
with  biotite In  beds  of  pyrrhotite  at  Lamprecbtsberg.  Carinthia.  Other  localities  are:  Raurls  in 
Salzburg;  Eibiswald  in  Btyria;  Sterzing,  Pregratten.  Passeyr.  Plitschthal  in  IVrol;  the  Flch- 
telgebirge  in  Bavaria,  as  at  Gefrees  and  Weissen stein;  the  Saxon  Erzg<'birge;  Marschendorf  io 
Moravia;  Zermatt  and  Saasthal  in  Switzerland;  the  island  of  Syra,  one  of  the  Cyclades,  in  glauco- 

Shane  schist.      From  Glen  Urquhart,  Grantown.  Inverness-shire;   Loch  Garve,  Boss  shire,  in 
cot  land. 

Thulite  occurs  at  Kleppan  in  the  parish  of  Souland  in  Tellemarken.  Norway,  with  bluish 
vesuvianite  (cyprine),  yellowish  white  garnet,  epidote.  and  fluorite;  also  at  the  iron  mine  of 
Klodeberg  near  Arendal;  and  at  Traversella  in  Piedmont,  forming  small  veins  with  talc  and 
actinoliteln  granite.  The  red  color  of  the  porfldo  rosso  antieo  is  in  part  due  to  thulite  produoed 
by  alteration  of  the  feldspar  (Rosenbnsch). 

In  the  United  States,  found  in  Vermont,  tit  Will8l)orough.  in  columnar  masses;  at  Montpelier* 
bluish  grav  along  with  calcite,  in  mica  schist.  In  Mass.,  at  Chewier,  in  mica  schist;  at  Goshen, 
Chesterfield,  Hin.<^lale,  Heath,  lieyden.  Williamsburg.  Windsor.  In  Conn.,  at  Milford.  Iv 
Penn,,  in  W.  Bradford  and  W.  Goshen,  Chester  Co.;  in  Kennet  township  and  E.  Marlboro: 
lieiperville,  Delaware  Co. :  at  Unionville,  white  (unionUe)  with  corundum  and  euphyllite.     Id 
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27.  CanUina,  at  the  Cullakenee  miDe  in  Clay  Co.,  with  corundum ;  also  rose-red  crystals  at  the 
Flat  RoetL  mine,  Mitchell  Co.  In  Tenn.,  at  the  Ducktown  copper  mines.  Id  California,  abun- 
diuit  in  the  metamorphic  rocks,  often  intimately  associated,  as  at  Sulphur  Bank,  wiih  glauoo- 
phane  (Becker,  1.  c). 

This  species  was  instituted  by  Werner  in  1805,  first  united  to  epidote  by  Hatly  and  Bernhardi 
independently  in  1806,  and  separated  asain  from  epidote  on  crystalloeraphic  grounds  by  Brooke 
in  1828.  Des  Cloizeaux  has  confirmed  Brooke's  conclusion  by  optical  examinations,  ana  further 
has  shown  that  the  crystallization  is  orthometric,  instead  of  clinometric.  Thulite  is  referred  to 
the  species  by  Des  Cloizeaux,  together  with  the  calcium-epidote  from  most  of  the  localities  men- 
tioned in  connection  with  the  amuyses. 

Zoifiie  was  so  named  after  Baron  von  ZoIb,  from  whom  Werner  received  his  first  specimens; 
and  Thulite  after  Thule,  an  ancient  name  of  Norway. 

R«L— <  Ducktown,  Tenn.,  Ber.  Ak.  Wien,  82  (1),  141.  1880;  cf.  Bgr..  Zs.  Kr..  3,  471,  1879; 
Lewis,  ib.,  7,  188,  1882.  *  Cf.  Mir.,  Min.,  806,  1852;  Dx.,  Ann.  Mines,  16.  219,  1859,  Min.,  I, 
238,  1862;  also  >  above.  *  Optical  characters:  Dx.,  1.  c.  and  N.  R.,  106.  1867,  Min.  2,  p.  xxz, 
1874;  Lex.,  BulL  Soc.  Min.,  9,  77,  1886;  Levy-Lex.,  Min.  Roches,  188,  1888. 

Bausburitb.  Jade  (fr.  near  L.  Geneva)  ff.B.de  JSatuaure,  Voy.  Alpes,  1,  §  112,  1780. 
Bittentein,  Schweizerische  Jade,  J^gfner,  Mflur.  Helvet.,  1, 291,  Bergnn.  J.,  448,  1788.  Nephrite 
pt.  Wem.  Lehmanite  Delameth.,  T.  T.,  2,  864.  Jade  tenace,  Jade  de  Saussure,  ^.»  Tr ,  4, 
1801.  Saussurite  T.  de  Sauseure,  J.  Mhies,  19,  205,  1806.  Yar.  of  Zoisite  T.  8.  Bunt,  Am.  J. 
Be.,  26,  437,  1858,  27.  886,  1859. 

A  tough  compact  mineral  substance  with  splintery  fracture;  H.  =  6*5-7;  G.  =  8*0-8 '4;  color 
varying  from  white  or  nearly  so  to  gray,  greenish  grav,  bluish  green;  translucent  to  nearlv 
opaque.  For  the  most  part  derived  from  the  alteration  of  a  feldspar  by  a  process  of  '*  saussuriti- 
zation."  and  rarely,  if  ever,  a  homogeneous  mineral. 

In  composition  it  often  approaches  zoisite,  as  shown  by  Hunt  ^1.  c),  of  which  it  has  been 
regarded  as  a  soda-bearing  vanety.  It  has  been  proved  by  Cathreni  and  others',  however,  that 
while  zoisite  is  often  a  prominent  constituent,  there  is  usually  present  a  plagioclnse  feldspar,  often 
near  albite  and  probablv  of  secondary  origin;  also  rarely  orthoclase  in  varying  amount,  and 
garnet,  with  tremolite.  dalorite,  etc..  as  accessories.  In  many  cases  the  saussurite  is  of  so  fine- 
grained texture  that  it  is  only  with  difiSculty  resolved  bv  the  microscope. 

The  place  of  the  zoisite  is  sometimes  taken  by  epidote,  when  sufficient  iron  for  the  latter 
mineral  is  present.  Further  some  so-called  saussurite  contains  no  zoisite.  the  name  having  been 
given,  for  example,  to  some  compact  labradorite;  also  to  some  substances  which  have  proved  to 
have  the  composition  of  garnet.  Cf.  Michael,  Jb.  Min.,  1, 89,  1888.  Cathrein  also  describes  the 
change  of  garnet  to  saussurite,  Zs.  Kr.,  10,  444,  1885.  Roepper  has  described  a  cnlciuni-potnsh 
pseodomorph after anorthite  from  Franklhi,  N.  J.,  with  G.  =  8'06-8'10,  Am.  J.  8c.,  16. 864, 1878. 

The  original  saussurite  was  from  the  vicinity  of  Lake  Gteneva.  G.  =  8*261  de  Saussure; 
8'865-8'385.  Hunt;  H.  =  6*5-7;  color  pale  bluish  green,  greenish  gray,  to  white  or  nearly  so;  very 
tough.  Not  nttacked  by  acids.  It  was  named  after  the  elder  H.  B.  de  Saussure  (1740-1799)  by 
his  son.  Th,  de  Saussure  (1767-1845).  HQtlin  and  Pfaffius  have  described  a  saussurite  which 
occurs  with  serpentine  in  tiie  Schwarzwald.  It  forms  with  smaragdite  the  euphotide  of  the 
Alps,  a  rock  which,  as  a  result  of  glacier  action,  is  widely  distributea  in  boulders  over  the  valley 
of  the  Rhone,  and  the  country  about  Lake  Geneva:  the  lK>u1ders,  as  ascertained  by  Prof.  Guyot. 
were  derived  from  the  chain  of  the  Saasgrat,  through  the  valley  of  the  Saas.  and  ai-e  distributed 
to  a  di^nce  of  150  miles  from  this  place  of  ongio.  Also  present  in  Raussnrite-gnbbro  and 
related  rocks  of  Corsica,  I^edroont,  the  Flchtelgebirge,  Scandinavia,  the  Lizard;  in  the  green- 
stones of  the  Lake  Superior  region  (G.  H.  Williams,  Bull.  62,  U.  6.  G.  Surv). 

The  following  are  typical  analyses. 

Anal.— 1,  2.  Boulanger,  Ann.  Mines.  8.  159.  1886.  8,  4.  T.  S.  Hunt,  Am.  J.  Sc  ,  27.  845, 
1869.  5,  Finkenscher,  J.  pr.  Ch..  89,  456.  1868.  6.  Hlltlin  &  Pfafllus,  Vh.  Ges.  Freib.,  2.  1861. 
7.  Hudleston,  quoted  by  Bonney.  Min.  Mag.,  2,  6,  187«.  8,  Delesse.  Bull.  Soc.  G..  6,  547. 1849. 
9  Id..  Ann.  Mines.  17,  116,  1850.  10,  Damour,  C.  R.,  63.  1044,  1866.  11.  Ruth,  Pogg.,  95, 
655,  1855.  12,  Chnndler,  Inaug.  Diss.,  Gmt.,  1856,  and  JB.  Ch.,  868,  1856.  18,  14.  Heddle, 
Min.  Mag.,  2,  29,  1878.  16,  Id.,  ibid.,  6,  6,  1882.  16,  Hiortdnhl,  Nyt  Mag,,  23,  228,  1877. 
17,  Fellenber*?,  Vh.  Schw.  Ges .  Interlaken,  1870.  18,  19,  F.  W.  Clarke,  Proc.  U.  S.  Miis.,  11, 
128  1888.  20.  Id.,  Am  J  Sc,  28,  21,  1884.  21,  Michael,  Jb.  Min..  1,  88, 1888.  2'<>-24,  Cathrein, 
Zs.  Kr.,  7.  234 et  eeq.,  1882. 

G.         SiO,    Al.Oa  Fe.O.  FeO    CaO    MgO  Na,0  K,0    Igu. 

1.  Mt.  Gen^vre                           44'6  804  —  —  15-5  2-5      75  —  —  =100-6 

2.  Orezzti,  Corsica  818          48«  820  —  —  210  2*4        —  16  -=  100-6 
3  L.  Oneva. W. wA.  8-365        48-59  27*72  261  —  19-71  2*98    808  —  0  85=100  04 
4.          •'  8-886        48 10  25-84  8-80  —  12  60  6-76*  8-55  —  0  66=100-81 
6            -                                       45-84  HO-28  —  1-87  18  87  888    428  —  071=  9968 

6.  Bchwarzwald  42-64  81-00      —     240  8*21  578  850  8-88=  9781 

7.  Mt.  Colon  45-70  23  00          0-50  19-80  4*75  [195]  4-80=100 

8.  Mt  Gcn^vre  49-73  2965      —      0  85  1118  056  4-()4    0  24  8-75=100 

9.  Durance  5612  1740  7-79      —  8  74  8-41  3-72    0*24  198=  99  36 
10.  NencWltel  50-69  25-«5  2  50      —  1061  5-76  4  64      —  0-80=100-16 

*  The  specimeu  analyzed  contained  some  talc. 
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2-954 

8-088 

319 

8-407 

18.  SwuisL.Dwe11ing8a-408 

19.  Saasthttl,  mau, 

20.  Sbasta  Co..  Cal.     8148 

21.  Wojiileiie 

22.  WildscbOnau  2*659 
28.  "  2-988 
24.            "  8011 


11.  Neurode 

12.  Zopten 
18.  Unst 

14.  " 

15.  Ayrshire 

16.  Ber>;eu 

17.  BielerL. 


SiOs  A1,0i  Fe,Oi  FeO    CaO    MgO  Na,0  E,0    Ign. 
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52-21  29-64 


58- 14 
89-92 
42-91 
48-8K 
46  90 


29-b9 
27  51 
81-98 
29-27 
29  76 


2  78 
1-77 
0-48 
025 
1-92 
019 


14  95  0-22  4-68  0  61  121  =  101 -24 

12-96  0-85  4-61  062  0*68=  99  57 

12-48  0-26  4-00  044  0 11=  99*57 

12-29  0-21  8  86  047  021  =100-43 


—  17-18 

—  20-94 
1-67    11-74 

1177 


48-29  27-65 

42*79  29-48 

8815  82-68 

65  23  21-22 

50-49  25-27 

48-80  29-98 


2*52 
1-45 
-     8-65 


2-92 
0-80 
8  86 
0-65 


12-95 

18*18 

25-10 

1*80 


1-66 
0  81 

5-80 
586 
1-40 
0-40 
0-61 


4-68  1-40  612=10029 
2*81  0*18  —  =  99-32 
5-48    8-58    0-50=101-05 


8-21 

8-57 

2-51 

tr. 

10-24 


—     1107    2*70    4-98 


tr. 
It, 


0  61 
1-80 


080=100-26 
0-54=  99  81 
2-42=100  88 
2-41=101-61 
—  =100-41 
2-11  =101*2* 


—     12  86    181    4-49    157    2  88=100*99 


Ref.'>  Cathreln.  Zh.  Kr..  7.  284-249,  1882.    Traabe,  Inaug.  Diss.,  Greifswald,  1884.    G.  H. 
Williams,  Bull.  62,  U.  S.  G.  Surv..  1891. 

407.  SFIDOTB.  Schorl  vert  du  Dauphin^  de  Lisle,  Crist.,  2,  401,  1788.  Btrahlstein  pi. 
Wern.,  n88-l>^00.  ITialliie  (fr.  Dauphine)  JMameth.,  Sciagr.,  2.  401,  1792,  T.  T.,  2,  819.  1796; 
H.,  J.  Mines.  6.  270.  1799.  Delphinite  (ib.)  BauMure,  Yoy.  Alpes,  §  1918, 1796  (=  Oisanite  pt.). 
AkantiroDe  (fr.  Areudal)  cPAndrada,  J.  Phys.,  61,  240,  1800,  Scherer's  J.,  4, 1800;  =  Arendalite 
Karat,  (aud  Lectures  of  Blumeubach,  earlier),  Tab.,  84.  74.  1800.  Skorza  WaUachian  Min., 
Karst.,  Tab.,  28.  72.  1800.  Klapr.,  Beilr..  3.  282,  1802.  Epidote  H.,  Tr ,  3,  1801.  Pistazit 
Wem.,  1808,  Ludw.  Min.,  Wem..  2.  209. 1804.  Withamite  (fr.  Glencoe)  BretMt..  Ed.  J.  Sc,  2. 
218,  1825.  Piischkhiit  Wagner,  Bull.  Soc.  Moscow,  1841.  Achmatit  Herm.,  Yh.  Min.  Ges., 
202, 1845-46.  Escberit  (fr.  St.  Gothaid)  Seheerer,  Fogg.,  96,  507.  1855.  Beustit  BreUh,,  B.  H. 
Ztg.,  24.  864,  1865. 

Monoclinic.     Axes  iiilib  =  1-57874 : 1  : 1-80362;  ft  =  *64°  36'  50"  =  001 
A  100  N.  von  Koksharov,  Jr.  * 

100  A  110  =  54°  59'  54",  001  A  101  =  34**  42' 52",  001  A  Oil  =  58**  27' 45". 
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EPIDOTE  QROJJP—BPmOTB. 


Prfira.  1.  Arendal.  HbM.    3.  Sulzbach,  Bkg.,  projection  on  b  (010).    8,  Urol.  Ek. 
tOTsk,   Kk.     e,  AcLmnlovsk,  afler  Kk.,  projection  on  plane  j.  K     S,  7,  8,  conn 
7,   8,  -with  axis   x  A  erect.     9,  Elba,   Artiul.     10,  Colorado,  Bodewlg.      11,   BudclanOiU, 
AcbmatoTBk,  Kk. 

The  species  Eoisile  and  epldoie.  Blmtlar  In  compoHltloo,  are  also  closely  related  tn  form  and 
hence  to  be  regarded  na  Jsoroorplious  though  beloDgiog  to  different  ciyaialline  syHtems.  Thus, 
M  suggested  bj  Tschennak  and  others  (cf.  5th  Ed.,  p.  392),  the  comaponding  planes  tatj  be 
regarded  aa: 


Zohdte 

h  (010)        e  (001)        m  (110) 

w(Oai) 

ni"'(110)        0(111)        o'dll) 

EpldoU! 

a  (100)        6 (010)        e 
Zoisite 

(001) 

m(llO) 

r     (101)        o(Oll)        »   (HI) 
Epidote  (cf.  f.  4) 

bum" 

(110  A  IIO)    =    68'  84' 

or 

(001  A  101)    --    88'  43' 

iMf" 

(111  A  lil)    =    88'  34' 
(031   A   (Bl)     =     68-  54' 

on 

(Oil  A  ill)   =   83'  nsi' 

mm' 

(110  A  llfl)    =    70°    4' 

)M 

(110  A  111)    =    6«°  59' 

l~ 

(001  A  oil)     =     58°  38' 
(iOl   A   ill)     =     54'  AS 

0&- 

(111  A  111)    =    «6'    8' 

ir:. 

(Oil   A  lOi)     =     68"     4i' 
(111  A  111)     =     70"  iV 

BrtSgge 

.  bowercr,  prerers  to  regard  the  planes  In  tbe  prismatic  zooe  as  corresponding  thnr 

Zotalte 

100                120 

ISO 

140                         210 
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SILICATES. 


Further  by  exchanging,  for  zofsite*  the  axes  c  and  b  and  b  and  a,  also  by  making  the  dome 
(021)  =  (110):  further,  taking  for  epidote  %  (102)  as  (OUl),  and  r  (101)  as  (lUl),  hu  caiculates: 


a  lb  I  6' 

Zoisite 

1-4458  :  1  :  0  9028 

a'  p  r'  =  90' 

Epidote 

1-4406  :  1  ;  0  8908 

a'  y'  =  90* 

fi'  =  sr  8' 

12,  Sulzbnch,  Bkg. 


Twins:  tw.  pi.  (1)  acommon  (f.  10, 12),  often  as  embedded  tw.  lamellae;  (2)  (;  rather 

rare.  Crystals  usually  prismatic  \  the  axis  o  and  terminuted  at 
one  extremity  only;  passing  into  acicular  forms.  The  planes 
in  the  zone,  ac,  are  usually  deeply  striated.  When  terminated 
by  n  or  o  simply  (f.  5,  7,  8),  the  crystals  often  have  a  deeeptiye 
ortborhombic  aspect,  cf.  also  f.  4.  The  terminal  angles 
mm'  (110  A  110  =  70°  4')  and  nn'"  (ill  A  111  =  70°  29') 
approximate  closely  to  each  other  and  hence  these  forms  can 
be  easily  confounded.  Prismatic  crystals  developed  |  i  are  rare 
(f.  9.  10).  Also  fibrous,  divergent,  or  pamllel;  granular, 
particles  of  various  sizes,  sometimes  fine  granular,  and  forming 
rock-masses. 

Cleavage:  c  perfect;  .  a  imperfect.  Fracture  uneven. 
Brittle.  H.  =  6-7.  G.  =  3*25-3 "5.  Luster  vitreous;  oncin- 
biining  to  pearly  or  resinous.  Color  pistachio-^reen  or  yellowish  green  to  brownish 
green,  greenish  black,  and  black;  sometimes  clear  red  and  yellow:  also  gray  and 
grayish  white,  rarely  colorless.  Streak  uncolored,  grayish.  Transparent  to 
optX|ue:  generally  subtranslucent. 

Pleochroism  strong:  vibrations  J  c  green,  b  brown  and  strongly  absorbed, 
1  yellow.  Absorption  usually  b  >  c  >  o;  but  sometimes  c  >  b  >  tt  in  the  variety* 
>f  epidote  common  in  rocks.  Often  exhibits  idiophanous  figures^  best  in  sections 
lormal  to  an  optic  axis,  but  often  to  be  observed  in  natural  ci^stals  (Sulzbach), 
»Lpecially  if  flattened  ||  r  (101). 

The  directions  of  maidmum  absorption  and  the  axes  of  elasticity  do  not  coincide  except  as 
'i^gards  the  axis  fi  which  is  |  5,  the  crystal! ographic  axis  of  symmetry;  nor  are  the  first  men- 
'' jned  directions  (axes  of  absorption)  at  rieht  angles  to  each  other.  Exhaustive  investigations  of 
•>ese  phenomena  have  been  given  Pulfrich.  Ramsay,  et  tU.* 

Optically  — .  Double  refraction  very  strong.  Ax.  pi.  I  J.  Bx,,  A  ^  = 
-  2^  56'  =  ta.  Bx^^  A  <!  =  ~  2°  26'  Klein.  Hence  c±a  (100)  nearly.  Dis- 
lersion  inclined,  strongly  marked;  of  the  axes  feeble,  fJ>  v.  One  optic  axis 
tearly  JL  r  (101),  the  other  slightly  inclined  to  c  (001).     Ajcial  angles,  Klem*: 


2Hg,r  =    91"  26' 

2Ha.y  =    9V  20' 

2Ha.gr  =     91*  12' 

2Ho.P  =  144*  56' 

2Ho.y  =  145'  88' 

2Ho^  =  146'  86* 

2Vaa.  =    73"  48' 

2Vy     =    78'  89' 

2Vgr  =    78'  26' 

Also 

fir     =  1*75406 

fly    =  1-75702 

fi^    r=  1-76218 

ffp     =  1-76766 

rr     =  1-78058 

Var.— Epidote  has  ordinarily  a  peculiar  yellowish  green  (pistachio)  color,  seldom  found  ia 
other  minerals.  But  this  color  passes  into  dark  and  lignt  shades — black  on  one  side,  and  brown 
on  the  other;  red,  yellow,  and  colorless  varieties  also  occur. 

Yar.  1.  Ordinary.  Color  green  of  some  shade,  as  described,  the  pistachio  tint  rarely  absent, 
(a)  In  crystals,  (b)  Fibrous,  (c)  Granular  massive,  (d)  Seorza  is  epidote  sand,  of  the  usual 
green  color,  with  quartz  from  the  gold  washiugs  of  the  river  Aranyos,  near  Muska  in  Transylvania. 
The  Arendal  epidote  (ilr«7u2a/»Y0)  Is  mostly  in  dark  green  crystals;  that  of  Dauphine  {iliaUiiet 
DelpMnite,  Oisanite)  in  yellowish  green  crystals,  sometimes  transparent;  found  near  Bourg 
d'Oisans.  PuschkiniU  includes  crystals  from  the  auriferous  sands  of  Ekaterinburg,  Ural; 
G.  =  8*066;  named  after  Pushkin,  a  Russian  senator.  AchmatiU  is  ordinary  epidote,  m  crys- 
tals, from  Achmatovsk,  Ural.  Bscherite  is  a  brownish  yellow,  somewhat  greenish  epidote,  from 
St.  Gk)thard.  A  variety  from  Gkirda,  Hoste  Is.,  Terra  del  Fuego,  has  b^  described  which  ia 
colorless  and  resembles  zoisite  (anal.  17). 

2.  The  so-called  Bueklandite  from  Achmatovsk,  described  by  Hermann,  is  black  with  a  tinge 
of  green,  and  differs  from  ordinnry  epidote  in  having  the  crystals  nearly  symmetrical  (f.  11).  and 
not,  like  other  epidote.  lengthened  in  the  direction  of  the  orthrtdiagonal.  *G.  =  8  51.  Hermann's 
BtigrationiU,  from  Achmatovsk,  appears  to  be  esijentially  the  same  mineral,  agreeing  with  it 
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In  angles,  according  to  Hermann  (Bull.  Soc.  Nnt.  Moscow,  36,  248, 1862),  and  having  G.  =  8'46, 
wiiile  the  original  ba^rutionite  of  Koksliarov  is  a  variety  of  allanite  (p.  528).  It  ollfers  from 
biicklandite  in  containing  u  little  cerium. 

8.  WUhamite,  Carmine- red  to  straw-yellow;  strongly  pleochroic;  deep  crimson  and  straw- 
yellow;  U.  =  6-6'5;  G.  =:  3'187;  in  small  radiated  groups.  From  Glencoe,  in  Argyleshire. 
Scotland.  Named  after  Dr.  Henry  Witbam  of  Glencoe.  It  is  stated  to  contain  manganese,  and 
eometimes  referred  to  piedmontite,  but  an  analysis  by  Heddle  (anal.  15)  gives  only  0*14  MnO, 
Min.  Mag..  6,  15,  1882.     Cf.  Lex.,  Bull.  Soc.  Min..  9,  75,  1886. 

BeuaUte  is  a  gra3risli  white  to  ash-gmy  mineral.  From  near  Predazzo  in  the  Tyrol. 
Q.  =  3 -859-2  877,  Breith.     Its  identity  with  epidote  has  not  certainly  been  proved. 

Comp.— HCa,(Al,Pe),Si,0„     or    H,0.4Ca0.3(Al,Fe),0,.6SiO„    the    ratio    of 
alaminiam  to  iron  varies  commonly  from  6  :  1  to  3  :  2.    Percentage  composition : 


Al:Fe 

SiO. 

Al.O, 

Fe,0. 

CaO 

H.O 

1;0 

89-67 

83-71 

— . 

24-64 

1*98 

~~ 

100 

5:1 

88-44 

27-28 

8-58 

28-88 

1-9-4 

£S 

100 

4:1 

88  20 

25  98 

1018 

23  78 

1*91 

rr 

100 

8:1 

87  87 

24-13 

l-J-60 

23-51 

189 

ss 

100 

2:1 

87-29 

21  18 

16-55 

28-16 

l-^7 

ss 

100 

0;1 

83-80 

— 

44  85 

20-68 

1-67 

ss 

100 

Most  early  analysts  failed  to  recognize  the  presence  of  the  water,  and  when  found  it  was 
asually  referrad  to  alteration.  The  correct  formula  was  first  established  bv  Tschermak,  who 
(Min..  1888)  makes  it  a  basic  orthoailicate  containing  (CaOH),  while  (}roth  assumes  the 
presence  of  (AlOH). 

AnaL— 1.  Ludwlg,  Min.  Mitth.,  189.  1872.  2,  Id..  Zs.  Kr.,  6,  180,  1881  8,  Drasche.  Jh. 
Min..  190,  1872.  4.  Rg..  Zs.  G.  Ges.,  24,  649,  1872.  5,  Lasp.,  Zs.  Kr.,  3,  561,  1879. 
6.  Maathner,  Min.  Mitth.,  259,  1872.  7.  Doelter,  Miu.  Mitth..  175,  1875.  8,  9.  Lasp..  1.  c, 
p.  562.  10,  Luedecke,  Zs.  G.  Ges..  28,  262,  876.  11,  Renaid.  Bull.  Ac.  Belg.,  60,  170,  1880. 
12,  Schlemmer,  Min.  Mitth.,  258, 1872.  18.  Nanke,  Jb.  Min.,  2.  81.  1880.  14,  Heddle,  Min. 
Mag^a.  84,  1878.  15,  Id.,  ibid ,  6.  15.  1882.  16.  A.  G.  Dana,  Am.  J.  Sc  .  29.  455.  1885. 
17.  Wiik,  Finsk.  Vet.-8oc.  FOrh.,  27,  1885.  18,  Lex.,  Bull.  Soc.  Min.,  10, 150, 1887.  19.Gfenlh, 
Bull.  74.  p.  40.  U.  8.  G.  Sunr. 

For  earlier  analyses  see  5th  Ed.,  p.  288;  also  cf.  Ludwig,  who  selects  those  among  them 
which  deserre  conttdence. 


1.  Untersulzbach 

2. 

8. 


4. 
5. 


•« 

<• 
■■ 


G. 

8-466 
8-5 


fr. 

ir. 

4-06 


7.  Allochettfaal 

8.  Zillerthal 

9.  Bourg  d'Oisans 

10.  Syra 

11.  Quenast 

12.  2»ptau,  Hk,  grrnn 
18.        '*      Ughl  grten 

14.  Unst  Is. 

15.  Glencoe.  WUhamiU. 

itrmwyw. 

16.  Rowe,  Mass. 

17.  Pargas 

18.  Is.  Uarda,  eolorleu 

19.  Macon  Oa,  N.  C. 


8-458 


SiO,  Al.O,  Fe,0,  FeO  MnO    CaO 

187-88  2268  1402  0  98  tr.     2827 

87-83  2348  13-81  0*48  Ir.      23-47 

38-37  22-09  13-77  088  tr.     1794 

87-11  21-90  16-00  3319      « 

86-57  24-14  1229  0-71  0-06    28-33      — 

88-60  2808  1284  095  2417     — 

87-70  24-61  14-28  045  80-99      — 

88-46  28-59      576  053  2460     — 

86-49  22-45  14-27  061  008    2852     — 


MgO  H.O 


8-421 


8815 
{  88-26 
88-51 
89-18 
38-75 

43  23 


25-80      9-80 

24-75  11  07    0-56     tr. 

18  88  17  25 

2652  8-21 

26  99  7-90    1-81    050 


28  09      6  68    1-18    014 
i  38-20    24-62    1220      —     0-67 


8-8  87-92 

8-21  37-95 

8269        muti 

*  Ind.  Na,0 


2790      9-10      —       — 

soas  7-88 

25  R2      9-97    134    056 
0-94.  K,0  0-96.  Li,0  0-95. 


2510 
23  68 
28-32 
23-89 
20-88 

20-00 

21-59 

22-81 
20-34 
21-86 


0-24 
tr. 


0-79 

0-88 

[fnsol 

013 


0-98 
066 


2-05  =  100-78 
2-06  =  100-58 
2-11  Na.O  tr. 
[=s  09-24 
203  =  100-23 
l-99in8n1.i-13 

r=  100-22 
l-ft8r=  101-02 
2-28  =  100-2t 
l-92inflnlO-42 

r=  100  28 
l-9Hn«>10ft8 
[=99-96 
1-80=  99-89 
2-26  =  100-53 
2-98  =  100-94 
2-20  =  100 
2-88  Alk  0-46 
r=:  99-96 
2-40Alk.2-15* 
.  0-35  =  99-70 
2-16  Alk.  0  87 

r=  100-19 
202  =  99-75 
2-64  =  100-07 
3-02  =r  100-08 


.•  o  o.ic  ?  •^^l^*®  closed  tube  gives  water  on  stronf?  Ignition.  B.B.  fuses  with  Intnmescenoa 
at  »-s  5  to  a  dark  bro^  or  black  mass  which  is  generally  maimeHc.  Reacts  for  iron  and  som» 
times  for  raangnnwe  with  the  fluxes.  Partially  decomposed  by  hydrochloric  add.  but  whet 
previously  ijrnited.  gelathiizes  with  acid.  Decomposed  on  fusion  with  alkaline  carbonates, 
u.  of  Arendal  epidote  changes  on  ignition,  from  8*409  to  2984. 
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Obfl. — Epidote  is  common  in  many  ciystalline  rocks,  as  syenite,  gneiss,  mica  scbist,  horn, 
blendic  schist,  serpentine,  and  especially  those  that  contain  the  ferriferous  varieties  of  ampliibole. 
1 1  often  accompanies  beds  of  magnetite  or  hemutite  in  such  rocks.     It  is  sometimes  found  io 

f  codes  in  trap;  and  also  in  sandstone  adjoining  trap  dikes  as  a  result  of  contact  metamorphism. 
t  also  occurs  iit  times  in  nodules  in  dilterent  quariz- rocks  or  altered  sandstones.  It  is  a  coo- 
Btituent  of  much  so-called  suussurite  formed  from  plagiochise  feldspar  (p.  515).  It  is  associated 
often  with  quartz,  pyi*oxene.  feldspar,  axinite,  chlorite,  etc. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyte.  A  similar  rock  exists  at 
Melbourae  in  Canada.  A  gueissoid  rock  consisting  of  tiesh-colored  orihoclase,  quartz,  aud 
epidote  from  the  Unaka  Mts.  (N.  C.  and  Teun.)  has  been  called  unakyie. 

Beauti**::l  crystallizations  come  from  Bourj;  (rOisans,  Dauphine;  the  Ala  valley  and  Tmyer 
sella,  in  Piedmont;  Elba;  Zermatt  in  the  Valuis;  near  Guttannen  in  the  Hnslitlial:  ut  Kaverdiras 
and  Baduz  in  the  valley  of  Tavetsch  (the  latter  sometimes  referred  to  zoisiie.  but  optically 
epidote,  Dx.);  Monzoui  in  the  Fassathal,  SKllerthal  in  Tyrol,  sometimes  in  lose-red  and  greenisL 
crystals  of  small  size,  resembling  thuliie;  the  Saualpe  in  Carinthia.  The  Knnppenwand  in  the 
Untersulzbachthal,  Pinzgau,  has  since  1866  furnished  large  quantities  of  crystals  beautiful  in 
size,  complexity  of  form,  luster  and  transparency;  they  occur  in  crevices  in  an  epidotic  schist 
a&sociated  with  asbestus.  adularia,  fine  crystals  of  apatite,  also  titanite,  sclieelite;  also  well  crys- 
tallized from  the  Krimler-Achenthal,  near  Kriml;  the  Uabachthal  and  Hollersbach  in  Tyrol; 
Striegau,  Silesia;  ZOptau,  Moravia;  Arendal  in  Korwav;  Nordmark,  Wermhind.  Sweden;  the 
Achmatovsk  mine  near  Zlatoust,  Ural;  from  the  Ilmen  Mts.;  Ekaterinburg.  In  Brazil  with  the 
green  tourmaline  of  Minas  Qeraes. 

In  N.  America,  occurs  in  N,  Hamp,,  at  Franconia.  crystallized  and  granular,  with  magnet- 
ite; Warren  with  quartz  and  pyrite.  In  Mass.,  at  Hadlyme  and  Chester,  in  crystals  in  gneiss; 
At  Athol.  in  syenitic  gneiss,  in  line  crystals,  3  m.  8.W.  of  the  center  of  the  town ;  Newbury,  in 
limestone;  at  Somerville  with  prehnite;  at  Nahant,  poor,  in  trap;  at  Howe,  at  the  pyrite  mine 
with  gahnite.  In  Rhode  Island,  at  Cumberland,  in  a  kind  of  trap.  In  Cinn.,  at  Haddam.  in 
large  splendid  crystals:  on  Hosmer  Mt.,  \  mile  S.W.  of  Willimantic.  In  N.  York,  2  m.  S.E.  of 
Amity,  in  quartz;  2  m.  S.  of  Carmel,  Putnam  Co.,  with  hornblende  and  garnet;  2  m.  8.  of 
Coffee's,  Monroe.  Orange  Co. ;  6  m.  W.  of  Warwick,  pale  yellowish  ereen,  with  titanite  and 
pyroxene;  on  New  York  island  on  the  East  river,  near  88th  St.  In  A.  Jersey,  at  Franklin, 
massive;  at  Roseville  in  Byram  township,  Sussex  Co.,  in  cood  crystals.  In  Pitnn,,  at 
£.  Bradford;  on  John  Balderson's  farm,  Kennett  township,  Chester  Co.  In  Maryland,  at 
Webb's  mine,  Cuml)erland.  In  N.  Carolina,  from  the  gold-wtishings  of  Rutherford  Co.:  fine 
crystals  at  Hampton's,  Yancey  Co.;  White's  mill,  Qaston  Co.;  Fi-ankRn,  Macon  Co.;  in  crystals 
and  crystalline  masses  in  quartz  ut  White  Plains,  Alexander  Co.  In  Michigan,  in  the  Lake 
Superior  region,  at  many  of  the  mines;  at  the  Norwich  mine,  beautifully  radiated  with  quartz 
and  native  copper.  In  Coloradq,  in  the  Pike's  Peak  region  (tig.  10);  also  in  calcite  »t  the 
Calumet  mine.  Calumet,  Chaffee  Co.  In  Canada,  at  St.  Joseph,  Beauce  Co.,  Quebec,  in  a 
concretionaty  argillaceous  rock. 

Epidote  IS  one  of  Hatty's crystallographic  names,  derived  from  the  Greek  eftiSocrt^,  increase, 
and  translated  by  him,  *'  qui  &  re9U  un  accroissement,"  the  base  of  the  prism  (rhoniboidal  prism) 
having  one  side  longer  than  the  other.  In  its  introduction  Hatty  set  aside  three  older  names. 
ThalHte  (from  SaXXoi,  color  of  young  twigs,  alluding  to  the  green  color)  was  rejected  because 
it  was  based  on  a  varying  character,  color;  Delphiniie  and  ArendaUte,  because  derived  from 
localities.  But  the  name  E^ndote  is  now  so  involved  in  geological  as  well  as  mineralogical 
literature  that  the  law  of  priority  cannot  well  do  the  Justice  demanded  of  it.  Werner's  name 
Pistacite,  from  mardKia,  the  pistaehio-nut  (referring  to  the  color),  was  not  proposed  as  early  as 
thallite  or  epidote. 

Alt.— Epidote  is  less  liable  to  alteration  than  most  of  the  silicates,  partly  because  the  iron  it 
contains  is  mostly,  when  not  wholly,  in  the  state  of  sesquioxide. 

Artif.— Epidote  has  not,  as  yet.  been  found  among  the  crystallizations  of  furnace  slap,  or 
formed  in  the  laboratory  of  the  chemist,  although  it  has  been  a  frequent  result  of  the  acUon  of 
heat  and  steam  on  ferruginous  sandstones  accompanying  the  ejection  of  doleryte  aud  other 
eruptive  rocks. 

Ref.— »  Vh.  Min.  Ges.,  16,  81,  1880.  and  Min.  Russl.,  8,  44;  from  mcasuremenU  of 
(crystals  from  Untersulzbach;  the  agreement  of  measured  and  calculated  angles  shows  that  these 
elements  are  probablv  more  precise  th.«in  those  of  Koksharov,  Sr,  (Min.  Russl.,  3,  268,  1858,) 
generally  accepted  hitherto,  viz.,  1-58078  : 1  :  1-80574.  (i  =  W  86'.  The  position  here  taken  is 
that  of  MarigUMC  and  now  adopted  by  most  authors;  with  Mohs  and  Naumann  (also  Dana,  wirlier 
Eds.)  a  (T>  -  101.  <j  (M)  =  10(),  z  =  ill,  /  =  001,  etc. 

•  See  Bkg.  {Z««  Kr  .  2.  821.  1878)  for  a  list  of  planes  with  early  authorities,  etc.;  he  enumer- 
ates  220  planes,  inclndinir  147  determined  by  him.  but  many  are  doubtful,  especially  those  (about 
100  in  number)  in  the  striated  orthodome  zone.  Cf.  also  Gdt..  Index,  1,  657,  1886,  and  lecently 
Flink,  Artini  ^scf  below),  and  Hintze,  Min.,  2,  210  et  seq.,  1890.  The  list  here  given  includes  all 
the  common  planes  and  some  others. 

For  important  memoirs  on  epidote  see:  Haid.,  Ed.  Phil.  J.,  10,  805.  1824;  Levy,  Min. 
Henlnnd.  2,  115,  18:^7:  Mec  Bibl.  Univ.,  Suppl  .  4,  148.  1847;  Hbg.,  Min.  Not.,  1,  23-25. 1S5«. 
2,  10.  1858;  Kk..  1.  c;  Zeph..  Ber  Ak.  Wien.  34,  480.  1859.  46.  881,  1862;  Dx..  Min.,  1,  348, 
1862;  Rath.  Poifg.,  116.  472.  1862,  Erg.,  6.  868. 1878;  Schrauf,  Ber.  Ak.  Wien.  64  (1).  159. 1871; 
Brz.,  Min.  Mitth.,  49,  1871;  Klein,  Jb.  Mfai..  118.  1872:  Bkg..  1.  c,  Bgr.  Zs.  Kr..  16,  91,  188a 
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Recent  papers  are  by:  FliDk,  Ak.  H.  Stockh.,  Bihang,  12  (2),  p.  2,  46,  52, 1886;  Artini, 
Mem.  Ace.  Liuc,  4,  380,  1887;  Grftuzer,  Min.  Mitth.,  9,  861,  1887;  Brugnatelli,  Zs.  Er.,  17, 
639.1890. 

■Optical  constants,  Dx.,  Min..  1,  218,  219.  1862.  N.  R.,  181,  1867;  Klein,  Untereulzbach, 
Jb.  Min..  p.  1,  1874;  also  Artini.  1.  c,  ei  al, 

*  Absorption  phenomena,  Berlin,  ref.  under  ioHte,  p.  421;  Klein,  1.  c;  Laspeyres,  Zs.  Kr, 
4, 444,  1880;  Pulfricb,  Zs.  Kr.,  6, 142, 158,  1881;  Ramsay,  ib.,  13,  97,  1887.  AbsorpUon  spectra, 
Beoquerel,  C.  R,  108,  282,  891,  1889. 

PiCROEPiDOTE  Damour  and  Des  CUnateaux,  Bull.  Soc.  Min.,  6, 23, 1888.  In  white  or  slightly 
yellowish  translucent  crystals,  having  the  habit  (prismatic  |  o)  and  approximately  the  angles  of 
epidote:  also  similar  optically.  Scratches  glass;  B.B.  infusible.  Contains  essentially  silica, 
alamina,  magnesia,  ana  traces  of  lime;  presumably  a  maffnetium-epidote.  Observed  with 
diopside.  pyrite,  calcite  in  the  lapis  lazuli  from  Lake  Baikal,  Siberia. 


igni 

Piemontischer  BraunstemTfem.,  IlofFm.  Min.,  4,  a,  152, 1817.    Manganepidot  Oerm.    Piemoutit 
Kenng,,  Min.,  75,  1858. 

Monocliuic.  Axes  a  :  5  :  i  =  1-6100  : 1 :  1-8326;  /3  =  ♦64*'  39'  =  001  A  100 
Laspeyres*. 

100  A  100  =  55**  30',  001  A  101  =  63**  30J',  001  A  Oil  =  58°  52J'. 

Forms':  a  (100,  w),  b  (010,  i-l),  e  (001,  0),  m  (110.  /);  e  (101,  -  11),  ^(102,  J-i), 
r  (iOl,  1  i);    n  (ill,  1). 

Angles:  mm'  =  111*  0',  ci  =  84"  18',  cr  =  68"  80f ,  a'i=  SV  8',  en  =  75'  16',  a'n  =  69'  22f , 
nn'  =  110"  29'. 

Twins:  tw.  pi.  a,  often  polysynthetic;  also  c  very  rare*  Crystals  prismatic 
I  I  like  ordiuary  epidote,  but  distinct  forms  rare  and  faces  usually  dull.  Also 
massive. 

Cleavage:  c  perfect;  a  less  so.  Fracture  uneven.  Fragile.  H.  =  6*5. 
6.  =  3*404  Breith.  Luster  vitreous;  slightly  pearly  on  other  faces.  Color  reddish 
brown  and  reddish  black;  in  very  thin  splinters  colutn bine-red.  Streak  reddish. 
Opaone  to  subtmnslucent. 

rleochroism  strong:  c  red,  b  amethyst  to  pink,  a  orange  to  citron-yellow. 
Absorption  a  >  b  >  c  Optically  +.  Ax.  pi.  ||  J.  BXa^  A  ^  =  -I-  82°  34', 
Bx^y  =  83°  19',  or  Bxo.,  a  e>  =  -  7°  26',  Bx^.^  =  -  6°  41';  hence  c,  as  in 
epidote,  nearly  X  ^^  Lasp.%  St.  Marcel.  For  Japanese  piedmontite,  extinction- 
angle  =  a  A  ^  =  Bxo  A  c  =  —  3°  KotO.  Dispersion  inclined,  strong.  Axial 
angles,  Dx.: 

2H^  =  82°-90°  2Ho  =  121M26° 

Comp.— HCa,(Al,Mn,Fe),Si.O,.  or  H,0.4Ca0.3B,0,.6SiO,.  If  Al :  Mn  :  Fe 
=  3:2:1,  the  percentage  composition  is:  Silica  33*6,  alumina  14*3,  iron  sesqui- 
oxide  14-9,  manganese  sesquioxide  14*7,  lime  20*9,  water  1*7  =  100. 

AnsL— 1,  Rammelsberg,  Min.  Ch.,  595,  1875,  also  Lasp.,  1.  c.  Most  earlier  analyses  (5tb 
Ed.,  p.  285)  neglect  the  water.  2,  Takayama,  J.  Coll.  8c.,  Japan.  1,  808,  1887.  8,  IgelstrOm, 
Ofv.  Ak.  StockTi.,  24,  11,  1867.  4,  FHnk,  Ak.  H.  Slockh..  Bihang,  13  (2),  No.  7,  52,  1888; 
alflo  Svensson  and  Tuomi,  quoted  by  Flink. 

8iO,    A1,0.  Mn,0,  Fe,0.    CaO    MgO  H,0 

1.  St.  Marcel  G.  .-=  8  518       88  64    15  03    1500     8  88    2219      —     1-78  =  10102 

2.  Japan  86  16    22  52      6  48      9-88    22  05    0*40    8*20  Na,0  0*44  sr  100*68 
8.  Jakobsberg                      {  88*81    18*58      4'85*  12*57    26*46    8-04      — •  =    99*81 

4.  *'  86*44    24  65      4*52    12*44    19*52      —     8*19  =  100*76 

*  MnO.  ^  Ignition,  separately  determined.  0*94. 

Pyr.,  etc— B.B.  fuses  with  intumescence  at  8  to  a  black  lustrous  glass.  Gives  strong  reao> 
tions  for  miin^nesv  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  adds,  but  when 
previously  ignned  gelatinizes  with  hydrochloric  acid.  Decomposed  on  fusion  with  alkaline 
csirboDutes. 
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Obs.— Occurs  at  St.  Marcel,  in  the  valley  of  Aoata,  in  Piedmont,  in  biaanite  with  quartz, 
greenovite,  violun,  and  tremolite.  Common  m  the  crystalliue  schists  of  Japan  at  uuiiieroiu 
points,  with  quartz  in  piedmontite-schist,  also  as  uii  accessory  in  glaucopbane-schist,  aud 
in  general  in  tlie  cblorite-sericite  gneiss  of  the  Archiean.  It  sometimes  occurs  as  a  nucleus 
surrouuded  by  ordinary  epidote.  Also  in  the  mica  BchJst^  of  the  He  de  Groix,  Brittany,  aod  in 
England. 

A  manganesian  epidote  (anal.  8, 4)  occurs  in  crystalline  limestone  at  Jakobsberg,  Noidmark, 
Sweden'. 

Rel.^'  Zs.  Er.,  4,  485,  1880.  Flink  observed  on  the  manganepidote  (anal.  4)  of  Jakobs- 
bere  (cf.  epidote)  a (100),  e  (001),  tn  (110).  v  (120),  m  (102),  i  (i02).  r  (iOl),  o  (Oil),  n  (ill)  wiih 

d:b:6  =  1-6807  :  1  : 1-8067.  /J  =  64"  86'.  Optically  -.  a  A  ^  =  Bxiur  A  i  =  -  4"  84\ 
Bxa.y  A  ^  =  -  6'  20',  2Hii^r  =  86"  62',  2Har  =  89"  26'.  .'.  2Vr  =  88"  40*'.  In  composition 
and  optical  characters  it  lies  between  ordinary  epidote  and  piedmontite. 

^  Absorption  phenomena,  etc.,  cf.  Lasp.,  1.  c;  Dz.,  Bull.  Soc.  Min.,  6,  26,  1888. 

409.  ALLANTTB,  or  Orthite.  Crystallized  Gadolinite?  (fr.  Greenland)  T.  AUan,  Tr  R. 
Soc.  Edinb.,  6,  846  (read  Nov.  1808)  =  Allanite  27iotiuon,  ib.,  871  (read  Nov.  1810);  Phil.  Mag., 
36.  278.  1811.  Cerin  (fr.  Kiddarhyttan)  EUiitger,  Afh.,  4,  827.  1816.  Orthit  (fr.  Finbo)  Ben., 
Afh.,  6,  82,  1818.  Pyrorthit  (fr.  K&Farfvet)  Ben.,  Afh.,  6,  62.  1818.  Bucklandit  (fr.  Arendal). 
Levy,  Ann.  Phil.,  7,  184,  1824.  Tautolit  (fr.  L.  Laach)  BreUh.,  Schw.  J.,  60,  821,  1826.  Ural- 
orthit  Herm.,  J.  pr.  Ch.,  23.  278, 1841.  B^rationit  (fr.  Achmatovsk)  J^;.,  Kussisches  Berg. 
J..  1.  484,  1847;  Fogg.,  73,  182,  1848  Toot  Bagrationite  Herm.,  =  Epidote].  Xanthorthit  (fr. 
Erikberg)  Herm.,  J.  pr.  Ch.,  43,  112. 1848. 

Monoclinic.     Axes  a  :  i  :  i  =  1-55090  :  1 : 1-76908;  6  =  ♦64'*  59'  =  001  A  100 
Rath\ 

100  A  110  =  •54°  34',  001  A  101  =  63**  24',  001  A  Oil  =  58**  2f'. 


Forms*: 
a  (100,  »-i,  T) 
e  (001,  0,  M) 

ir  (101  O,*-!©)' 
p  (610.  rt)» 
u  (210,  p-i) 


m(110, /.  z) 

m  (102,  -  i-i) 
e  (101,  -  l-i)« 
A  (201.  -  2-l)» 

(T  (i03,  H) 
i  (i02.i.«) 


9  (208,  fi) 
r  (101,  l-i) 
I  (SOl.  2^) 
ff  (708,  }-i>' 
/  (801,  8  i)* 
X  (801.  6-1)^ 

a. 


*  (012,  H) 
0  (Oil,  14) 

F(116.  -  !)• 

•  (iia,  -  i) 

d  (111.  -  1) 

«  (lid.  i) 


n  (ill.  1) 

9  m.  2) 
w  (211,  -  2-2) 

y  (511.  2-2)« 
p  (124,  i.i)« 


P^ 


n 


\ 


3. 


a' 


m 


J^ 


e 


Figs.  1.  Moriah,  N.  T.,  \  nat.  size.    2,  Uralarthtte,  Ilmen  Mu..  Ek.    8.  Bueklandite, 

Laacher  See,  Rath.    4,  Bagrationite,  Kk. 
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ee 
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ed 

em 

68*  24' 

ex 

♦6r  87' 
89*  1' 
98*  12* 
77"  26' 

116*    6' 
87*  82' 
52"    9' 
76'  48i' 
51"  29f 


en 

=  74" 

49' 

eg 

=  89" 

28' 

av 

=  50" 

87' 

ad 

=  49" 

40' 

ao 

=r   76* 

45| 

a'x 

=  88" 
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an 

=  68" 

42' 

a'q 

=  60" 

51' 

ate 

=  84" 

15' 

do 

^s. 

27"    5f' 

dn 

ss 

61"  88* 

99' 

^s 

61"  86' 

da 

ss 

88'    9* 

tgsgf 

=s 

82"  16' 

nn' 

= 

108"  24i' 

W' 

s= 

114*  28* 

w' 

ss 

68"  41' 

w' 

= 

76"  84i' 
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Twins:  tw.  pi.  a;  also  c  rare.     Crystals  often  flat  tabular  |  a;  also  long  and 

ilender  to  acicular  prismatic  by  elongation  |  axis  2  Also  massiye  and  in  embedded 
iDgnlar  or  rounded  grains. 

Gleavaffe:  a  and  (;  in  traces;  also  m  sometimes  observed.  Fracture  uneven  or 
inbconchoiaal.  Brittle.  H.  =  5*5-6.  G.  =  3  •5-4*2  Luster  submetallic,  pitchy, 
or  resinous — occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownisn, 
menish,  grayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.     Subtranslucent  to  opaque. 

In  part  normally  anisotropic  and  biaxial  with  strong  pleochroism :  c  brownish 
yellow,  b  reddish  brown,  a  greenish  brown.  Optically  — .  Double  refraction  weak 
ftnd  variable.     Ax.  nL  |  h.    Bx.  A  <5  =  32^**  approx.     fi  =  1'682  Lex. 

According  to  Brbgger,  optically  — .  Ax.  pi.  JL  h  and  inclined  to  <!  —  37^° 
Sognsvand.  Also  for  other  occurrences,  Arendal,  Hittero  extinction-angle  34^-37"^, 
40"-41''.  Also  isotropic  and  amorphous  by  alteration  analogous  to  gaUolinite"  and 
homilite. 

Var. — This  species,  while  closely  like  epidote  in  crystnllizaiion,  varies  miicli  in  the  results 
of  annlyses,  and  also  in  external  appearance.  The  more  promiueut  ways  of  variation  are  the 
folUiwing:  (1)  The  crystals  are  sometimes  broiid  tubular,  and  sometimes  very  long  ncicular. 
(2)  The  crystals,  when  well-formed,  often  mauifest  no  double  refraction,  as  Des  Cloizeaux 
observed,  and  as  has  been  more  closely  studied  by  BrOgger.  (8)  The  amount  of  water  present 
varies  from  2  p.  c.  io  17  p.  c,  and  the  hardness  and  specific  gravity  correspoudiufflv,  the  kinds 
containing  the  most  water  being  lowest;  and,  in  some,  6.  not  exceediug  2*58.  (4)  There  is  also 
much  diversity  in  pyrognostic  and  other  chemical  characters,  as  explained  beyond. 

The  varieties  that  have  been  distiuguishe<l  are  as  follows: 

1.  Allanite,  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  5  to  6 
wide,  and  an  inch  or  so  thick.  Color  black  or  brownish  black.  G.  =  3  5U-8  95.  Named  after 
T.  Allan,  the  discoverer  of  the  mineral,  and  found  among  specimens  from  East  Greenland, 
brought  to  Scotland  by  Giesecke  early  in  the  century.  Cerine  is  the  same  thing,  named  by 
Hisfnger,  having  H.  =  6;  G.  =  3'77~3*8;  luster  weak,  greasy;  and  being  subtranslucent  in  thin 
splinters. 

Bucklandite  is  anhydrous  allanite  in  small  black  crystals  from  a  magnetite  mine  near  Aren- 
dal, Norway.  It  was  referred  here  by  v.  Rath  on  the  ground  of  the  angles  and  physical 
characters  (Pogg.,  113,  281.  1861).  That  of  the  Laacher  S^  is  also  shown  to  have  the  angles 
of  allanite  by  liath  (1.  c);  the  angles  are  those  cited  above  as  the  angles  of  the  species.  Tauiolite 
Breiih.  is  also  from  the  trachyte  of  the  Laacher  See  and  is  probably  the  same  species. 

2.  Uralortfiite  is  allanite  in  largo  prismatic  crystals  from  the  Ilmen  Mts.,  near  Miask. 
H.  =  6;  G.  =  841-3-60  Herm,;  3647  Rg.  It  is  pitch-black,  gives  a  gray  powder,  and  is 
nearly  anhydrous. 

3.  Biigrationite,  Occurs,  according  to  Koksharov,  in  black  crystals,  which  are  nearly  sym- 
metrical like  the  bucklandite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  in  the 
direction  of  the  orthodiagonal.  Angles  the  .<«anie  with  thoFO  of  uralorthite.  H.  =  6*5. 
G.  =  3*84  Kk.  Streak  dark  brown.  B.B.  iutumesccs  and  forms  a  black,  shining,  magnetic 
pearl.  In  powder  not  attacked  by  hot  hydrochloric  acid  or  by  boiling  nitric  acid.  Named  after 
the  discoverer,  P.  R.  Bagratiun.  From  Achmatovsk,  Ural.  Hermann  has  described  and 
analyzed  what  he  calls  bagraiionite.  from  Achmatovsk,  which  he  states  has  the  angles  of  the  h\\c}ii- 
\AXi(i\\ft  of  Achmatovsk,  and  which,  therefore,  is  true  epidote  (q.  v.).  The  analyses  by  Hermann 
sustain  this  reference. 

4.  OrUtite  included,  in  its  original  use,  the  slender  or  acicular  prismatic  cryptals,  often  afoot 
long,  contfiining  some  water.  But  these  graduate  into  massive  forms,  and  some  orthites  are 
anhydrous,  or  as  nearly  so  as  much  of  the  allanite.  The  name  is  from  6p^6^.  straight.  The 
lenaeucy  to  alienition  and  hydration  may  l)e  due  to  the  slendemess  of  the  rry.<«tals.  and  the  con- 
sequent gretit  exposure  to  the  action  of  moisture  and  the  atmosphere.  Luster  vitreous  to  greasy. 
Some  authors  use  orthite  as  the  comprehensive  name  of  the  species. 

5.  Xantharlhite,  of  lleYmnun^  is  yellowish  and  contains  much  water,  and  is  apparently  an 
altered  variety:  G.  =  2  78-2*9.     Named  from  qarSof,  yellow,  and  orthits. 

6.  PyrorViiteoi  Berzelius  is  an  impure  altered  orti)ite-like  mineral,  in  long  prisms  of  rathQi 

loose  texture,  containing  as  its  principal  impurity  some  carbonaceous  roatfrial  (over  30  p.  c  ), 

and  showing  this  in   its  burning  before  the  blowpipe.     Named  from  nufj,  fire,  and  oriftite. 

From  E&raif  vet,  near  Falun,  Sweden. 

nm  n 

Comp.— Like  epidote  HRR,Si,0„  or  n,0.4R0.3R,0,.GSiO,  with  R  =  Ca  and 

la 

Fe,  and  R  =  Al,Fe,  the  cerium  metals  Ce,Di,Tia,  and  in  smaller  amount  those  of 
the  yttrium  group.  Some  varieties  conttiin  considerable  water,  but  probably  by 
alteration. 

On  the  composition  of  allanite,  see  Rg.,  Zs.  G.  Ges.,  24,  60,  1872. 
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Am«1.— 1-18,  EnestrOra.  Akad.  Afhaodllng.  Upeula,  1877.  14-27.  CIctc,  quoled  by  Eng- 
ttrtm.  28.  Puijkull  Akad.  Afbandl  .Up«l...  187--.,  p.  17.  29.  R«tb,  Poge..  119.  26fi,  188S. 
80,  R-..  MiB.  Cll..  746.  letW.  81.  Heim«nn,  J.  pr.  Ch..  88.  IW.  1S«8,  82,  ft,™,  Cb™.  NewB. 
46  !«:>  IbSa  38,  D.iuniugton.  Am.  Cli.  J.,  4.  139,  188a;  iilso  K^«.■lll^'.  Pri«:.  Ac.  Pliilnd.,  108, 
ll«2  84  Meraminger.  ib.,  7,  177,  1885.  35.  F.  A.  Genih.  SJlu.  N.  C.  -15  IBSl.  38.  Id  .  Am. 
Pliil  So-'  30  4(13  1882.  37.  H.  F.  Keller,  Am.  Pbil.  Soc-.,  24.  42.  1887.  JtH.  89.  Gi-ulb.  Am. 
J.  S(-..  40.  1 18.  1890.  40.  Eakius,  Proc.  Colorudo  8c.  Soc.,  3.  82,  I8H5.  Also  5lh  Kd..  pp.  287, 
m— For  nnalysrs  see  tbe  preceding  page.  ,       ,       .  ^     „  >_,   j       ,  ,j  >. 

Pyr  Btc— Some  viiiietii:s  give  much  water  in  Ihe  closed  lube  sod  all  kinds  yield  a  small 
amount  un  slrunir  iguitioD.  B.B.  fuses  easily  and  swells  up  (F.  =  2-5)  U)  a  (lark,  blebby.  maz- 
urtii-  glass.  Wiib  iIih  fluxes  rnvcis  fi)r  iron.  Most  varieties  gc-latluize  wllb  bydrocbloric  acid, 
but  if  previously  ignited  are  no!  decompiwed  by  ucid.  ... 

Obfc— Oiiurs  IQ  alWtic  and  comniuu  feldsp.iihic  graulle,  gnein,  syeuitB,  zircon -syenite,  por- 
nbvry.  Also  in  white  limesloue,  and  often  in  iiiiues  of  magiielic  iron.  Riitlier  common  aa  an 
atoe-i..ry  conslil.ieiit  in  many  rocks,  as  in  aude«yt«.  dii>rjte.  dacylu.  rbyolvte,  totialyte  ot  Mt. 
A.l.iineno(Raib),  ibe  scnpolile  Tflcks  of  Odegaarden.  Norway  (Lex.),  etc.  Cf-Iddingsiiud  Cross, 
Am  J  Sc  30  108  1885- Lci,  Bull.  Soc,  Slin..  12,  310,  1889,  bomellmes  inclosed  as  a  nucicua 
in  cr\s',ils'ot  ihe  isomorphoiis  species,  epidote;  as  at  SillbOle,  Finland  and  otber  poinU  (Nor- 
<len.kiJild,  F.  J.  Wiik,  Min  Saml.  Heteingfors,  flg.  7,  1887,  Lci..  1.  c,  tl  al.;  rimilarly  at 
lUbesier,  Md  ,  Hobba'). 


Allanlte  anclosed  wtthin  epidote,  llcbester,  Hd.,  Hobbs*. 

AtianiU  occurs  In  Greenlnnd.  tn  granite,  at  Criffel,  tn  Scotland.  In  small  crystals;  al  JotuD 
Pjeld  In  Norway,  in  a  kind  of  porpliyry,  and  at  Snariim,  In  albile.  alone  wiUi  rulileand  apetile; 
al  Ibe  PUuensche  tirund,  near  Dresden;  in  granileat  the  Scbwurze  Knu  near  Schmiedcleld 
■lid  elsewhere  in  the  Thtlriiiger  Wsld;  in  ibe  granite  of  Striegau.  Silesia  At  Vesuvius  Id 
ejected  iiiasiea  with  sanidine,  sodallle.  uepbe lite,  liorn blende,  elc  Similarly  in  Iracbyllc  ejected 
masses  nl  ibe  Laacber  See  {bucktaudiU!)  with  siiniiline.  mica,  horableiide,  etc  In  graiiiilar  lime- 
stone at  Anerlmch  oo  the  T^ergsirasse.  but  rare  Oerine  occurs  at  the  BastuOs  mine,  in  Westman 
land.  Sweden,  with  cerile,  bornMende  and  chalcopyrite. 

OrlAiU  l«^ellr»  in  acicular  crystals  sometimes  n  tout  long  at  Finbo  near  Falun  in  Sweden;  al 
Ytterby  and  Skeppsholm  near  Stockholm,  in  black  viireous  mnsnes  dissemiiialiiil  tbrough  gneiss: 
also  111  KriigerO.  HiiteriJ.and  Fllle  FJeld  in  Norway;  ut  SillWle,  also  at  Stausvik,  wrisb  of 
Ht'laiiige.  in  Finland,  forming  Ibe  nucleus  of  epidote  crystals;  uralorthile  occuia  with  small 
crystain  of  zircon  In  Ueaii-red  feldspar  at  Hiask  In  tbe  Ural:  bitgrationiu  at  the  Acbma- 
tovHk  mine  neiir  Zlatoust. 

In  Mii4i  ,  at  the  Uolton  quarry;  al  8,  Roynlslon,  in  boulders.  In  Atboi.  on  llie  road  to 
Weitmiuster.  in  gneiss;  at  Swampscot,  iienr  MnrbleUead.  In  Conn.,  at  Allen's  vein,  at  Iho 
gneJBS  quarries,  Haddam.  In  K.  York,  near  West  Poiail,  in  tubular  cryat.;  Morlah.  Essex  Co.. 
with  magnetite  and  apatite,  some  crysl.  S-ll)  in.  long,  6-8  brond.  and  1-2  thick;  at  Monroe, 
Oraiiice  Co.  In  N.  Jertey,  nt  Fnioklin  willi  feldspar  an"d  magnetite.  In  ftnn..  al  S,  Mountain, 
near  Belblebem,  In  large  crystals;  at  E.  Bradford  in  Chester  Co,(callcd  orlhUe,  Q.  =  8-5);  at 
Easton,  Monharapton  (;i).(?p;  Prfcetown,  near  Reading,  Berks  Co,,  abundant.  In  Virginia,  In 
large  masses  in  Amherst  Cii,;  also  In  Bedford.  Nelson,  and  Amelia  couiilies.  In  JV,  Carolino. 
in  crystals  at  tbe  biddenlte  mine  in  Alexander  Co  .  with  emerald,  etc.  also  in  Mlicliell  Co..  at 
the  Wtoemiin  mica  mine;  at  Balsam  <Jap.  Buncombe  Co  ;  massive  In  large  quaiuilies  ne« 
Beibany  Churcb,  Iredell  Co  ;  also  Democrat  P.  O..  Madiwn  C:o,;  at  Biimirelown.  and  at  the 
zircnn  mines  in  Henderson  Co,  At  tbe  Devil's  Hi-nd  Ml..  Doiielaa  Co..  C()loi-ado.  As  an 
ncceisory  io<k  conslilueot  it  has  been  idenlifled  in  many  Incaliiies  (cf  alKive),  In  Canada. 
lit  Bay  St,  Piiul.  Ctiarlevoix  Co,.  Queliec;  in  a  rock  compciscd  of  labtadorite and  hyperalhene 
fn>m  Lake  St.  Jobu.  CblcouUmi  Co,,  Quebec;  at  Hollow  lake,  bead  wall ru  of  the  S.  Jluskoka. 
Ontario. 
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Alt. — The  hydrous  varieties  of  allanite  or  orthite  (see  several  of  the  analyses  given  on  p. 
624,  also  vanile  below)  are  properly  altered  forms  of  the  species.  They  often  coutain  c-nrbun 
dioxide.  It  is  probable  that  (he  carbouates  of  lanthanum  and  of  cerium  proceed  at  times  from 
the  alteratiou  of  ullanite. 

The  alteratiou  product  of  the  allanite  of  Amherst  Co.,  Va ,  which  forms  an  earthy 
pulverulent  crust  about  the  ori^nal  mineral  (anal.  1,  J.  A.  Cabul»  Ch.  News,  30, 141,  1872),  has 
been  analyzed  by  J.  R.  Santos  (ibid.,  38,  05,  1878),  anal.  2,  8: 

0.  BiO|      AlfOa    Fe^Os     FeO    OetOg  (La,l>i)aOs  TfaOa  CaO    MgO  BeO    H,0 

1.  Amherst  Co.,  Ya.. 

Allanite  S'88      81*28    16 45    8*49    18*67  1124      9*90      1*65    8*69  0*22  024    2*28 

2.  Crust. inner, *a;.rd.  805    16*88  8714      —      718       —        —       —     —   0*94  29 55 

[r=  99*64 
&      ••     outer,  white  21*87    20*66  12*24      —    21*90       —        —       —     -    1 95  21*87 

[=  99  49 

Re£.~i  Laacher  See,  Pogg.,  113.  281,  1861.  «  See  Kk.,  Min.  Russl..  3,  844,  1858.  4.  87, 
1862;  also  earlier  Haid..  Min.  Mohs,  3,  68,  1825,  Pogg..  6,  157. 1825;  Rose.  Reis.  Ural.  1.  482. 
1837;  Crt'dner.  Pogg..  79,  144,  1850;  A  E.  NordenskiOld,  Laurhikari,  ib.,  101,  635,  1^57: 
eerine,  Ofv.  Ak.  Stuckh.,  27,  551,  1870;  Rath,  bueklandite,  Laacher  Sec.  ib.,  113.  281,  1861; 
Gdt.,  Index,  2,  4d»,  1890.     Gdt.  includes  also  104,  802. 

s  Rath.  Vesuvius.  Poge..  138.  492.  1869.  *  Id..  Radauthal,  ibid.,  144,  579.  1871.  *  Bauer, 
Schwarze  Krux,  Schmiedefeld.  Zs.  G.  Ges.,  24,  885,  1872.     *  Rath,  Auerbach,  Ber.  nied.  Ges., 

S.  25,  Jan.  3,  1881.    ''  Luedecke,  Schwarze  Krux,  aud  other  localities  in  the  Thtlringer  Wald, 
s.  Kr.lO,  187.  1885. 

*  On  the  optical  structure,  etc.,  see  Dx.  &  Dmr.,  Ann.  Ch.  Phys.,  69.  857.  1860;  Dx.,  Min., 
1.  269  etMq.,  1862;  Sjogren,  G.  F5r.  FOrh..  3,  258.  1877;  Bgr.,  Zs.  Kr.,  16.  97,  ltf90;  Lex.. 
Bull.  Soc.  Min..  11.  66,  1888. 

*  On  the  association  of  allanite  and  epidote.  see  Hobbs,  Am.  J.  Sc.,  38,  228.  1889,  who  gives 
in  detail  the  earlier  literature. 

Wasite  /.  F.  Bahr,  Ofv.  Ak.  Stockh..  19.  415. 1862.  and  Pogg,,  119, 572, 1868.  Vasite.  A 
much  altered  allanite.  of  a  brownish  black  color,  hut  yellowish  brown  in  thin  splinters  and 
powder;  with  traces  of  cleavage  in  one  direction.  Bahr  supposed  it  to  contain  the  oxide  of  a 
new  metal  he  named  tcanum  (after  the  royal  family  of  Wasa.  Sweden).  In  a  later  i^per 
(Lieb.  Ann..  132,  227,  1864)  Bahr  makes  this  oxide  thoria.  Nickl^s  had  suggested  previously 
that  it  might  be  impure  cerium.  From  ROusholm,  an  island  near  Stockholm.  Analyses  by 
EngstrOm  are  (ref.,  p.  525)  as  follows: 

SiO,    ThOa  AUO,  FcaO,  YaO,  EraO,  CcO,  DiaO,  LaaO,  CaO     H,0 

Blk.  brown         82*75    0*98    11*45    17*21    877    2*22    8*64    8*46    464    795    11  95  =  10002 
Bed      .  88*40    0  94    15*65    19*97    8*52    1*93    4 19    4*42    8*50    3*60    1897  r=  101 09 

MuROMONTiTE  Kertidt,  J.  pr.  Ch..  43,  228,  1848.  In  grains.  H.  =  7.  G.  =4*268.  Luster 
vitreous  or  slightly  greasy.  Color  black  or  greenish  black.  Apparently  related  to  allanite,  but 
containing  much  of  the  yttrium  metals,  also  beryllium  and  but  little  aluminium  or  cerium. 
Analysis— Eerndt: 

SiOa   AlaO,   YaO,"   CeaO,  LaaOa  BeO     FeO     MnO    CaO    MgO    NaaO    KaO  H,Oft1o68 
8109     2  23     8714     6*54     8-54     5*52     11*23     0*91      0*71      0*42     0*65     0*17     0*85  =  100 

•  Yttrium  earths. 

From  Mauersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge.  Kamed  from  a  Latin  ren- 
dering of  Mauersberg. 

BoDENiTE  Breiih.,  Pogg.,  62.  273.  1844.  Kersten,  ib.,  63,  185,  Kemdt,  J.  pr.  Ch..  43,  219. 
1848.  Related  to  niiiromotitite  in  composition,  and  in  containing  more  yttrium  than  cerium, 
but  has  a  larger  percentage  of  alumina  and  lime,  aud  no  glucina,  and  is  hydrous.  Composition 
according  to  Kerndl. 

SiOa    Al.O.    YaO,*  Ce.,0,  LaaOa    FeO     MnO    CaO  MgO  Na,0.  K,0    H,0 

86*12     10*84     17*48     10*46     7*57     1205     1*62     6*32    2*34    0*84    1*21    8*02  loss  0*68  rr  KK) 

•  Yttrium  earths. 

From  Boden.  near  Marienberc.  with  muromontite. 
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14.  Axinlte  Group.    Triclinic. 

410.  AZXNITB.  Egplce  de  Schorl  (fr.  Oisans)  Sehreiber,  1781,  de  Lisle's  Crist..  2,  858, 
1788.  Schorl  violet.  Schorl  transparent  lenticulaire  (fr.  Oisans),  de  Lule,  ib.,  and  J.  Phys.,  26, 
86,  1785.  Thumerstein  (fr.  Thum)  Wem,,  Bergm.  J.,  54,  261,  1788.  GlasscbOrl  Blumenb,, 
Nat..  1791.  Schorl  violet,  Tauolite,  Deiameth.,  Sciagr.,  1,  287,  1792.  Axinite  H„  J.  Mhies,  6, 
264, 1799,  Tr.,  3,  18U1.    Thumite. 

Triclinic    Axes  df :  X  :  (5  =  0-49211  :  1 :  0-47970;  a  =  82°  54'  13",  /3  =  91° 
51'  43",  y  =  131°  32'  19"  Eath*. 

100  A  010  =  48°  21'  8",  100  A  001  =  93°  48'  56",  010  A  001  =  97°  50'  8". 


Forma*: 

a  (100,  i-i,  !)• 
b  (010,  il,  V)* 
0  (001,  0,  m)« 

P  (510,  iby 

H(310,  f.8')»»» 

a  (210,  i^iy 

K  (11-70,  »J?')M 

m  (110,  /'.  u)» 

k  (810,  'Hy 


M  (llO, '/,  Fy 

w  (i8o,  iJiy 
9  (201,  %-\'y 

g  (028,  K)' 

/  (011,l-i')« 

y  (021,  2-1')* 

X  (OSl,  '%.iy 

H  (041.  ^-V 

W  (812,  f8')" 


X  (111, 

V  (131. 

t  (in. 

o-  (§41, 

9  (871, 

*  (183. 

<>  (182, 

T  (181, 

C  (155, 


IT 
8-8')" 

.1)* 

^iy 

y%y 

.f8)« 

.84)* 

,1-6)'? 


9  (151,  a5)* 

F(ii2.  i,)*.»« 
I  (811,  'a5)» 

«  (112, 'i)* 
X  (445,  i)» 
B  (566,  f  )• 

T    (111.  '1)« 

«  (2Sl,  '2)» 
0  (881,  '8)» 


r  (8-i6-8,  'V-})" 
$  (683,  '!-!)• 
6  (862,  'ff )» 
rf  (2il,  '4-3)' 
« (l82,  'f  8)' 
n(l8l, '8  8)> 
k  (2Al,  '6-8)* 
<  (89l,  '7-J)' 

e  (172 


n,  '74)' 

72,  'f7)'? 


10 


Jf 


<;     m 


Figs.  1,  Bonrg  d'Oisans.    2,  I-oloma,  Schrauf.    8,  Bethlehem,  Penn.,  Frazier.    4,  Botallnck 

Rnth.    5.  Bourg  d'Oisans,  Rath.    6,  Poloma,  Schrauf. 
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aH 

aa 

am 

bm 

ah 

aM 

mM 

aw 

as 

eg 


6'  21' 

9"  2' 

15"  34' 

82''  47' 

r  64' 

28'  55' 
44'  29' 
89"  23' 

72"  12' 
2r  37' 
24'  11' 
84"  49' 


en   = 


66" 

47" 
62* 


68' 
13' 


ex    = 

66"    W 

em  = 

95"  84i' 

mx  = 

*30"  88' 

ee    = 

44"  45' 

6C     = 

27"  19' 

er    = 

44"  4()i' 

en  = 

68"    8i' 

eM  = 

89"  66i' 

Mr^ 

45"  16' 

n  = 
re  = 
hx  ss 
br  = 
ar  = 
M'e  = 
Mi  = 
if«  = 
Mx  = 
Jfy  = 


18"  21' 
89"  26i' 
45"  53' 
93"  21' 
40"  46' 
45"  19i' 
24"  34' 
83"  18' 
49"  26' 
79"  12' 
115"  24' 
45"  64' 


ms 

mr 

mX 

re 

my 

mo 

ax 

ho 

so 


♦w  r 

29*  47 
64'  ^ 

•27"  67' 
64'  2y 

182^  46 
86  25' 
49"  40- 

*86"  88' 

*6r  51' 
97'  42' 
76"  48' 


7. 


8. 


Crystals  usually  broad  and  acute-edged,  but  varied  in  habit;  usually  with  M  (110) 
and  r  (111)  prominent,  rarely  x  (111) ;  also  rarely  prismatic  ||  i  (f.  3).    Faces  in  zone 

maM,  also  Afsx,  often  striated  | 
their  respective  intersection-edges; 
also  r  usually  striated  |  edge  r}M. 
Also  massive,  lamellar,  lamellc 
often  curved;  sometimes  granular. 
Cleavage:  b  distinct;  also  r,  ir; 
r  interrupted;  J/,  y  in  traces  (Dx.). 
Fracture  conchoidal.  Brittle.  H. 
=  6*5-7.  G.  =  3-271  Haid.;  3-294 
but  after  fusion  2*812  Rg.  Luster 
lijglily  glassy.     Color  clove-brown, 

Elum-blue,  and  pearl-gray:  also 
oney-yellow,  greenish  yellow. 
Streak  uncolored.  Transparent  to 
subtranslucent. 
Ploochroism  strong:  J.  r  pale  olive-green,  ffiving  with  dichroscope  olive-green 
and  violct-bhie;  J_  edge  r/M  and  |  r  cinnamon-orown,  giving  cinnamon-brown  and 
vioha-blue.  Exhibits  idiophanous  figures.  Optically  — .  Ax.  pi.  and  Bx^  ap- 
proximately i.  X  (111).  The  trace  of  the  ax.  pi.  inclined  40°  to  edge  x/My  and  24** 
40'  to  edge  x/r.  Dispersion  p  <  v;  inclined  and  horizontal,  very  prominent 
Axial  angles  somewhat  variable,  even  in  sections  from  same  crystal,  Dx. 

2Ha.r  =  87"  30' )  ^    _  .  .-7ft    .  i  2Vr  =  74"  17'    2Ha.bi  =  87'  47' )  ^        -  g^-     .   (  2Vbi=  74"  80' 
2H*.r  =  86'  83'  f  Pr  -  1  678  .  .  ^  2Vp  =  78"  82'    iHiuW  =  86"  48'  f  ^"-  1  0»1  .  .  ^  gy^^^^  ^^  ^ 

Also  for  sections  I,  very  tbin:  II.  rather  thick. 
I.  2Ha.r  =  84"  r       2Er  =  157'  51'  n.  2aLr  =  82"  15'       2Br  =  148"  58* 


7,  Fmnklin,  N.  J..  Pfd.    8.  Guadalcazar,  Id. 


Indices 

a 

fs 

r 

2V 

2£ 

Red 

1-6720 

1-6779 

1-6810 

.-.      71"  88' 

158^  18' 

Blue 

1-6850 

1-6918 

16954 

.-.      71"  49' 

165"  88* 

Pyroelectric,  when  heated  to  120°  or  130°,  the  analogous  pole  (Biess  &  Rose) 
at  the  solid  angle  txM'\  the  antilogous  pole  at  the  angle  mr'M'  near  plane  ». 
Hankel  finds  on  cooling  the  acute  edges  r/m  positive;  the  faces  M  and  the  obtuse 
edges  r/m  negative. 

Comp. — A  boro-silicate  of  aluminium  and  calcium  with  varying  amounts  of  iron 
and  manganese.  Exact  composition  doubtful;  the  formulas  obtained  by  Rammels- 
berg  and  Whitfield  are: 

Bg.,  HB,BAl,(SiO,),;  Whitfield,  H,B,(BO)Al,(SiO,),.    B  =  Calcium  chiefly, 

sometimes  in  large  excess  (anal.  4).  again  in  smaller  amount  and  manganese  prom* 

inent  (anal.   5-7);   iron  is  present  in  small  quantity,  also  magnesium  and  basic 

hydrogen. 

Anal.— 1.  Rg..  Z<i  G  Oes..  21,  689. 1869.  2.  8. Whitfield,  Am.  J.  Sc.,  34, 286. 1887.  4,  Baumert. 
quoted  by  Luedccke,  Zs.  Nat.  Halle,  42,  1,  1889.  5-7.  F.  A.  Genth,  Am.  J.  8c..  41,  894.  896, 
1891. 
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G.  SiOa    B,Oa  A1,0,  Pe,0,  FeO     MnO    CaO    MgO   ign. 

1.  Bourg  d'Oisans  43*46    5  61    16*33    280    6*78      2  62    2U 19    1*73    145  K,0  Oil 

[=  101-08 

2.  ••  "  41-53  4-62  17-90  390  402  379  21  66  074  216  =  100-33 
8.  Cornwall  4210  464  17*40  3.U6  5  84  4*63  20*53  0*66  180  =  100*66 
4.  Radaiitbal  4076  476  12*47  2*17  3*60  2  84  30*21  200  1*22  =  10003 
6.  Franklin,  cryit.   3*858       42*77    510    1673    103    1*60»  1369    18*25    0*23    0  76  =  100*16 

6.  •'         lam.     8-306        42*47    505    16*85    116    1  ^S**  1314    18  35    0  26    0  40=    99*41 

7.  Guadalcnzar        3*299       4285    5*17    16*96    5  00    0'19«     9*59    18*49    0*87    0  75  =    99 87 

•  ZnO.  including  012  CuO.  »»  ZnO,  including  009  PbO,  O'U  CuO.  •  CuO. 

Pyr.,  etc. — B.B.  fuses  readily  with  inturaescence.  imparts  a  pale  green  color  to  the  O.F., 
and  fuses  nt  2  to  a  dark  green  to  black  glass;  with  borax  in  O.F.  irives  an  amethystine  bead  (man- 
ganese), which  in  li.F.  becomes  yellow  (iron).  Fused  with  a  mixture  of  bisulphate  of  potash 
and  tluor  on  the  platinum  loop  colors  the  tUme  green  (boric  acid).  Not  decomposed  by  acids, 
but  when  previously  ignited,  gelatinizes  with  hydrochloric  »cid. 

Obs. — Axinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St.  Cristophe.  near  Bourg 
d'Oisans  in  Daiiphiiie,  with  albite,  prehnite.  and  quartz.  In  the  Uarz  at  Andreasberg,  Trese- 
hurg,  also  in  the  Radauthiil;  in  granite  at  Striegau.  Silesia:  on  Mt.  Monzoui,  in  Tyrol,  with 
brown  garnet  and  calcite  forming  a  vein  in  diabase;  Piz  Valatscha,  the  northern  spur  of  Mt. 
Skopi  south  of  Dissentis  in  Eastern  Switzerland;  Poloma,  Hungary;  Haveno,  Italy:  Elba;  at 
the  silver  mines  of  Kongsberg,  Norway,  in  small  crystals;  with  hornblende  or  mugiietic  iron  in 
Kordmark,  Sweden;  L.  Onega,  Russia,  and  near  Miask  in  the  Ural;  in  Cornwall,  of  a  dark 
color,  at  the  Botallack  mine  near  St.  Just,  where  it  also  occurs  massive,  forming  a  peculiar  kind 
of  rock  with  garnet  and  tourmaline;  at  Trewellard,  at  Cam  Silver  near  Lamorniu  creek,  and  at 
Boscawcn  Cliffs  in  St.  Burien;  in  Devonshire,  at  Brent  Tor.  4  m.  north  of  Tavistock;  at  Thum 
oeiir  Ehrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coquimbo,  Chili,  at  the 
mine  La  Buitro.  At  Quadtilcazar,  Mexico,  in  minute  brownish  or  greenish  crystals  embedded 
in  feldstmr,  which  is  in  part  changed  to  kaolinite. 

In  theU.  S.,  at  Phippsburg,  Maine,  with  yellow  garnet  and  vesuvianile;  at  Wales,  Maine;  at 
Cold  Spring,  N.  Y. ;  Franklin  Furnace,  N.  J.,  in  honey -yellow  crystals  and  laminated  forma 
with  rhodonite,  polyadelphite,  barite;  at  Bethlehem,  Pa.,  with  amphilmle.  Rare  in  North umber- 
Uiud  Co.,  Nova  Scotia,  on  McKay's  brook,  a  bnmch  of  N.E.  Minmichi  river. 

Named  from  dqirrf,  an  oj^.'in  allusion  to  the  form  of  the  crystals.  The  name  yanolite  is 
of  earlier  date;  but  it  means  vioUt-stone,  and  violet  is  not  a  characteristic  color  of  the  mineral. 
Alt. — ^Crvstals  altered  to  chlorite  occur  on  Dartmoor  in  Devonshire,  England. 
Rel — *  Pogg.,  128,  20,  227, 1866  (Rath's  axes  calculated  for  Naumaun's  position  are  entirely 
wrong).  The  position  taken  is  that  of  Naumann;  see  Frazier  (Am.  J.  Sc.,  24,  442,  1H82)  for  a 
table  giving  the  s\'mbol8  of  the  planes  in  the  positions  of  Neumann  and  Miller,  Rath,  Des 
Ooizeaux.  Scbrauf,  and  Frazier;  the  last  two  chosen  to  show  relation  to  titanite  and  datolite 
respectively.  See  also  Odt.,  Index.  1,  271.  1886.  who  gives  transformation-equations;  Solly. 
Min.  Mag..  6,  203.  1886;  Hintze,  Min.,  2,  487,  1891. 

*  Ha&y,  Min.,  2.  569,  1822.  »  Phillii>s.  Min.,  p.  43.  1823.  identified  by  Dx.  (1.  c).  *  Neu- 
mann,  Pogg.,  4,  63,  1825.  >  Dx..  Min.,  1,  p.  515.  1862.  •  Mgc,  credited  bv  Dx.  '  Iteth.  1.  c; 
he  adds  two  doubtful  planes  v  and  X.  •  Scbrauf  Ber.  Ak.  Wien,  62  (2).  712.  1870;  66  (1),  241, 
1872;  Atlas,  XX v,  1870.  •  Hbg  ,  Min.  Not.,  6,  28.  1868.  11,  30,  1873.  '•  Websky,  Min.  Mitth.. 
1,  1872.  "  Schmidt.  Zs.  Kr ,  6.  98,  1882.  "  Pfd.,  Franklin  Furnace,  N.  J..  Am.  J.  Sc,  41, 
394   1891 

'On  pyr<heUetricUy,  Riess  &  Rose,  Pogg..  69,  375.  1843;  Hankel«  Wied.  Ann.,  6.  57,  1879. 
Heat  expansion,  Beckenkamp.  Zs.  Er..  6.  451,  1881. 


Orthosilicates  not  included  in  foregoing  Groups. 

411.     Prehnite  H,Ca,Al,(SiO,).  Orthorhombic      0-8401 : 1  : 0-5549 

4ia    Harrtigite       H,(Ca,Mn).,Al.(SiO,),,       Orthorhombic      0-7148  : 1 : 1-0150 


413.     Coapiaine        Ga,Si(0,F,),?  MonocUnic 

hiizi-  0-T243  :  1  :  1-9342;    p  =  89**  22' 
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411.  PRSHNITB.  Chiysolite  Bage,  Mln..  1,  282,  1777.  ChryBolite  du  Cap  (a  kind  of 
Schorl)  de  Lule,  2,  275,  1788.  Zeolilhe  Terd&tre  «.  Bom,  Cat.  de  Raab.  1,  208,  1790.  Prehnit 
lK«m.,  Bergm.  J..  1.  110.  1700;  anal,  by  Klapr,,  Sclirift  Ges.  uat.  Berlin.  8.  217.  1788. 
Koupholite  (ir.  Barftges).  Pieot  de  la  Peyrouse,  Delameth,,  T.  T.,  2, 547,  1707.  iEdelite  (KdeUte) 
WaimsUdi,  Brz.  JB..  6,  217,  1825.    Jacksonite  Whitney,  J.  Nat.  H.  Soc.  Boston,  6,  487,  1847. 

Orthorhombic.    Axes  d  :h:i  =^  0 '84009  :  1  :  0-65494  Strong'. 
100  A  110  =  •40°  2',  001  A  101  =  33°  26f ',  001  A  Oil  =  29°  If. 


Forma*; 
a  (too,  i-l) 
b  (010,  ^i) 


e  (001.  0) 
m  (110,  /) 
p  (180,  i^if 


•  (804,H) 
n  (802,  H) 


o  (061,  6-{) 
r  (221,  8) 


•  (861.  6) 
q  (261.  ^ 


1. 


2. 


m 


L 


m 


^ 


Fig.  1.  Harzburg.  8treng.    2,  Earmington,  Dz.    8,  Ratachitigea,  T^2,  Hald. 

4,  Jordansmtllil,  Beutell. 


mm'"  =  80*    4' 

nn'  »    89''  28' 

er  ^  bV"  54' 

rr'"  s  6r  88- 

pp'      =  43*  ir 

do'    r=  146*  84' 

M   =  79'    4' 

m'    s  97'  29' 

OT'       =  62*  42' 

00"'  =  ♦88'  26' 

rr'  =  82^  58' 

m"    =  78'  20' 

Distinct  individual  crystals  rare;  usually  tabular  ]  c;  sometimes  prismatic; 
again  acute  pyramidal,  f'aces  c  striated  ||  edge  a/c;  b  rough  and  uneven;  m 
smooth  and  brilliant^  also  striated  ||  edge  m/c.  Commonly  in  groups  of  tabular 
crystals^  united  by  c  making  broken  forms,  often  barrel-shaped.  Beniform. 
globular,  and  stalactitic  with  a  crystalline  surface.  Structure  imperfectly  columnar 
or  lamellar,  strongly  coherent;  also  compact  granular  or  impalpable. 

Cleavage:  c  distinct.  Fracture  uneven.  Brittle.  H.  =  6-6*5.  6.  =  2'80- 
2'95.  Luster  vitreous;  c  weak  pearly.  Color  light  green,  oil-green,  passing  into 
white  and  gray;  often  fading  on  exposure.  Sub  transparent  to  translucent.  Streak 
uncolored.  Fyroelectric,  with  polarity  central,  the  analogous  poles  at  the  center  of 
the  base  and  the  antilogous  at  the  extremities  of  the  braciiydiagonar. 

Optically  +.  Double  refraction  strong.  Ax.  pi.  usually  |  ft,  dispersion 
p  >  V  or  p  <  V,  weak;  sometimes  (FarmingtonJ  |  a,  dispersion  strong  p  >  r. 
Bx  J_  c.    Index  fij  =  1*626.     Axial  angles  variaole,  Dx. : 


Dauphin^ 
«« 

Pyrenees 


2H,  =  74*  29'  to  76*  T 
2H,  =  75*  22'  to  75*  62' 
2H,  =  78"  43'  to  74'  42' 


2E,  rr  124*  64'  to  129*  9* 
2E,  =  127'  9'  to  138'  28* 
2B,  =  122*  59'  to  125'  27 


Also  for  homogeneous  CTystals,  Beutell: 
2H^,  =  77**  41'       2H^,  =  77'  44'       2H^m  =  77'  63'       .-.    2E,  s  185"  26*       2Vy  =  W  2» 
Ratschinges  a,  =  1*616  fi^  =  1*626  y^  —  1-649    Uvy.Lcx. 

The  grouping  In  the  commoD  aggregated  forms  is  often  highly  complex  with  consequent 


lueral   i 


dgIIb  slic 
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wide  vsriatioD  In  tb«  optical  characten<cf.  Dx..  Hid..  Emerson  Beiitell)*  croawd  dUpenfoo, 
otbi;rwiw  cbamcterislic  o[  the  moDoctlaic  system  is  ofieii  ubserved     For 
euDtplt:.  a  lectloti  |  c  (t.  S)  of  a  variety  frum  Farmlaetuu  whb  d  v  led  ^ 

{Hid.)  into  two  parts:  (1)  a  central  wedgs-abaped  portion  with  lamelltt 
cUctlv  I  a,  also  la,  wlih  parallel  oiiinciTuD:  optically  -|-;  ax.  pi,  usuallf 
]  a.  Buo  xa:  aaj^le  variable  but  nsually  Bmall  nod  becoming  0°.  i  AltO 
ora  (se<!  Uc.lwitb  Iftmells  cbleUy  [  nt  nnd  less  proni  nent 
.  -n  (110  aDif  110),  the  angle  included  belus  tj:}°-S8°  these 
.  e  sliow  no  detinile  extincrioa:  the  axial  figure  is  distorted,  crossed 
dltperalim  U  visible:  ax.  pi.  incliDed  about  4tj'  to  the  Qortoal  to  a  for  red 
sad  about  S8*  for  blue. 

The  peculiarities  of  tbe  wedgS'Shaped  portion  are  explained  by  the 
preWDCe  of  two  systems  of  thin  layers  superimpoeed  uormal  reapec  Ivelr 
lo  the  -t~  and  —  bisectrix;  in  the  lateral  sectors  there  is  an  iniergrowtD 
of  systems  of  lamellte  havlug  a  cotnmoQ  base  but  whose  axes  of  elasticity 
are  Inclined  90°  to  each  other,  thus  producing  rotatory  polarization, 
analogous  to  that  produced  by  oAca  lamliuB  crowed  at  angles  of  60". 

Vbt.— Usual  In  firm  and  hard  iDCriuting  masses,  externally  globular  or  mammlllary,  tbe 
nirface  made  up  often  of  grouped  ciystals  more  or  less  Imperfect,  but  sometlmea  smooth. 

OoupltoUte  it  in  cavernous  mtsaft.  made  of  small,  thin,  fragile  lamina  or  scales;  the  original 
WIS  from  the  peak  of  Eresllds,  near  Barigea,  la  the  Pyrenees;  also  reported  from  the  Col  du 
Bonhomme,  at  the  foot  of  Ht.  Blanc.  Named  from  itovifioi,  lendtr.  BMita,  or  jSdOite,  la 
prebolte  from  .£delfors,  Sweden.  Jaektonile.  or  "anAydrras  prthnils,"  of  Wbllaev  is 
ordinary  pretanite,  from  Keweenaw  Pt.  and  Isle  Royale;  it  contains  4  to  6  p.  c.  water  (Ja>^son 
and  Brush);  that  examined  by  Whitney  may  have  Men  from  a  specimen  previously  caldned 
with  assodatod  ores. 

C«mp.— An  acid  orthosilioate,  H,Ca^^i,0„  =  Silica  43'7,  alnmina  24-8, 
lime  27-1,  water  4-4  =  100. 

Prehuiie  is  sometimes  classed  with  the  zeolites,  with  which  It  Is  often  associated;  the  water 
herp,  however,  lias  been  shown  to  go  off  only  at  a  red  heat  (Rg.),  and  hence  plays  a  different 
part.  DoelteriJb.  Hln.,  3,  187,  1890)  calls  attention  to  a  similarity  In  compoalilon  to  friedellte, 
p.  465. 

Anal I,  Rff.,  Za.  0.  Oes.,  30.  Tft,  1808.    S-A,  Cord,  Boll.  Com.  Oeol.,  S4,  1878:  cf.  also 

ISS,  1879.  a,  ^hubert,  Inaag.  Din.  Brieg,  1880.  7.  Beurell.  Jb.  Hln..  1,  8H.  1887,  alio 
Traulie,  lb.  8.  Scbalch,  Jb.  Hin.,  Bell.,  4, 182, 1886.  9,  Hersch,  Inang.  Diss.,  p.  37,  ZQrIcb,  1887. 
10,  Young.  Ch  News.  37,  M,  ia78.  11.  P.  T.  Clevo.  Ak.  H,  Stochh.,  9.  No.  19.  I8n. 
13.  Darapsky.  Jb.  Hin..  1,  66,  1688.  18,  Qenth,  Am.  Phil.  Boc.,  30,  401.  1883.  14,  Harrlng. 
Ion,  Oeol.  Canada,  1808. 

O.  BIO,  Al,0,re,0,  CaO  H.O 

48-40  24-53      —  27-87  448  =  9978 

4-^85  24-67    0-»2  25  77  4  81  MgO  0-45  =  9897 

438S  24-14    110  26  87  4-^^  HgO  0  80  =  99112 

42  80  24  90    099  27-08  4-96=100-04 

44-08  ■:;8'20  a-05  aa-M  4  »o  =  100-42 

4418  26-00  0-81  25-26  4-91  =  100  90 

48-12  SS-e-J      Ir.  26  69  4  92  =  100-at 

48-57  24  76     (r.  26-80  4  n9  =    99  72 

43-2S  28-41  1-68  2741  4-42  =  10015 

48-41  a»-77     —  27-18  420 Na,0 0-37  =  99-78 

4406  93-94  1  98  36-62  4-44  =  10004 

48-57  24  27  444  21-74  528  Na.O  0-96  =  100-26 

42-40  3()'68  5-54  37-03  4  01  =  99  86 

43-82  28  BS  1-43  2764  4-83 HnO  010,  HgO  0  09=100-78 

Pyr~  eto.— In  the  closed  tube  rields  water.  B  B.  fuses  at  3  with  Inturaeecence  to  a  blebby 
euamel-llke  glass.  Decomposed  slowly  by  hydrochloric  acid  without  gelatinizing;  after  fusion 
disBolvea  readUy  with  gelatlnlzatioa.  Om^Mile,  which  often  conlsina  organic  matter,  blackena 
and  emits  a  burnt  odor, 

Obe. — Occurs  chiefly  In  basic  eruptive  rocks,  basalt,  diabase,  etc.,  as  a  eecondary  mineral  in 
velDB  and  cavities,  often  associated  with  some  of  the  zeolltea,  also  dstollte,  peclollte,  calclte,  but 
commonly  one  of  tbe  flrat  formed  of  the  series;  also  less  often  In  granite,  gneiss,  syenile,  and 
then  frequently  associated  with  epldote;  sometimes  associated  with  native  copper,  as  in  the  L. 
Saperior  region. 

At  St.  Christophe  and  rArmentl^reB,  near  Bourgd'Otsans  In  Dauphine,  associated  with 
axlnite  and  epldote;  at  RalschlngeB  In  Tyrol.  In  tbe  F>issntbal,  and  near  Campltello;  in  Salzburg; 
ihe  Ala  valley  In  Hedmont;  the  Sanalpe  In  Carinlhin:  JoHcblmstlial  In  Bohemia:  in  NasMU,  at 
Oberacheld  and  Uckersdorf;  nearFreiburgin  Baden  ontbeRos^kopf;  Schnarzenberc  In  Saxony, 
in  Ihe  Hsrz.  near  Andreaaberg.  with  datollte.  and  near  Harzbiirg  In  tbe  Radaulhal;  Ingraiiileal 


8.  Flgline 

3-«3 

4  Monte  Catini     " 

a.  Elba 

6.  Jurdtosnialil 

7.  Siriegiiu 

9.  Haraburg 

9-907 

10.  Bowlini; 

3886 

11.  Torlola 

2-98 

19.  Rodaito.  Chill 

18.  Cornwall,  Penn. 

8-049 

14.  Templeton 

2-791 
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Strieffau,  Silesin,  also  at  JordaosmQhl ;  Arendal,  Norway;  ^del fore  in  Sweden  (tf<fejito):  Upaala, 
Swedeu,  iu  rifts  in  bornblendic  finite,  the  dccompositiou  of  the  lioru blende  having  afforded  tbe 
lime,  aud  of  the  mica,  the  alumina  (Paijkull);  at  Friskie  Hall  and  Campsie  in  Duinbartonsbire, 
and  at  Hartfield  Moss,  in  Renfrewshire,  in  veins  travereing  trap,  associated  with  uualciteand 
thomsonite;  also  at  Coretorphine  Hill,  the  Castle  and  Salisbury  Craig,  near  Edinburgh;  Mourae 
Mts.,  Ireland.     Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  from  C-hina. 

In  the  United  States,  finely  crystallized  at  Farmiugton,  Woodbury,  and  Middletown.  Conn., 
West  Springfield,  Mass.,  and  Faterson  and  Bergen  Hill,  N.  J.;  iu  small  quantities  iunieisH, 
at  Bellows  Falls,  Vt.;  in  syenite,  at  Somerville,  Mass.;  Milk  Row  quarry,  Somerville,  often  hi 
minute  tiibular  crystals,  with  chabazite,  also  with  epidote;  also  at  Palmer  (lliree  Rivers)  and 
Turner's  Falls,  Mass.,  on  the  Connecticut,  in  trap,  and  at  Perry,  above  Loring's  Cove,  Maine;  at 
West  port,  Essex  Co.,  N.  Y.  (cAt2tontt0  Emmons),  on  aquartzose  rock;  on  north  shore  of  Lake 
Superior,  between  Pigeon  Bay  and  Fond  du  Lac;  in  large  veius  in  the  Lake  Superior  copper 
region,  often  occurring  as  the  veinstone  of  the  native  copper,  sometimes  including  strings  or 
leaves  of  cop|)er;  and  at  times  in  radiated  nodules  disseminated  through  the  copper. 

Alt. — Prehuite  occure  altered  to  green  earth  and  feldspar. 

Named  by  Werner  in  1790  after  Col.  Prehn,  who  firet  found  the  mineral  at  the  Cape  of 
Good  Hope.  Sage  had  called  it  (1777)  ehrpsolUe,  and  Rome  de  Lisle  had  referred  it  (1788)  to  the 
group  of  schorl. 

Ref.— '  Harzburflr.  Jb.  Min.,  814,  1870.  «  See  Mir.,  Min.,  p.  415.  1752;  Dx.,  Min.,  1,430, 
1862.  '  Beutell,  JoraansmQhl,  1.  c;  cf.  also  Schubert,  1.  c,  who,  however,  gives  neither  axes 
nor  angles.  *  Riess  and  Rose,  Pogg.,  69,  882,  1848.  See  also  Hankel,  Wied.  Ann.,  6,  55,  1879. 
*  On  the  methods  of  grouping  ana  consequent  optical  anomalies,  cf.  Dx.,  Bull.  Soc.  Min.,  6,  58, 
125,  1882:  Mid.,  ib.,  p.  195;  Wyrouboff,  ib.,  p.  272;  Emerson.  Am.  J.  Sc.,  24,  270.  1882. 

UioiTB  Heddie,  Ed.  N.  Phil.  J.,  4.  162.  1856,  Min.  Mag..  6.  2»,  1882.  In  radiated  sheafy 
clustere  of  plates,  in  nests  in  the  amygdaloid  of  Uig.  Isle  of  Skye,  along  with  analcite  and 
faroelite.  H.  =  5  5;  G.  =  2*284;  luster  pearly;  color  white,  slightly  yellowish.  Composition, 
according  t4)  Heddle:  SiO,  45*98,  AUO.  21*98,  CaO  16*15,  Na,0  4*69,  H,0  11*25.  B.B.  fuses 
readily  and  quietly  to  an  opnque  enamel,  which  is  not  frothy.  It  appears  to  be  near  prehnite  in 
structure,  and  needs  further  investigation. 

Prehnitoid.  Prenitoide  Bechi,  Boll.  Com.  Geol.,  66,  1870;  Ace.  Line.  Trans  ,  3.114,1879. 
An  impure  massive  prehnite  filling  crevices  in  the  gabbro  of  Monte  Catini.  Tuscany.  An 
analysis  of  a  crystalline  variety  gave:  SiOt  42*80.  CO,  2*85.  B,Oa  0*88,  AUO.  22*06,  Fe,Oi  0*70, 
CaO  28  86,  MgO  tr,,  11,0  2*98,  N  0*19  =  100*27.  Cf.  Corsi,  1.  c.  This  name  belongs  properly 
to  a  kind  of  sea  polite,  p.  471. 


412.  HARSTiaiTB.    Harstigit  O.  FUnk,  Ak.  H.  Stockh.,  Bihang,  12  (2).  No.  2.  59, 1886. 
Orthorhombic.     Axes  d:h:6  =  0-71479  :  1  :  1-01495  Flink'. 
100  A  110  =  35°  33V,  001  A  101  =  54°  50f',  001  A  Oil  =  45**  25^'. 

Forma:    a  (100,  %l\    b  (010.  i-i);    n  (210,  i-2),    m  (110,  /);    p  (Oil,  l-l);    s  (122,  1-5). 
Angles,    an   =  *ir  40',    nn'  =  89*  20',    mm'"  =  7r  T,    pp'  =  ^W  61',     m"  ^  62*  68'. 
•t"  =  102"  10',    «'"  =  79''  14'. 


In 


small  crystals,  prismatic  |  d,  with  b  prominent  and  terminated  by  the  dome 
ju  (OH)  with  J?  (122)  small. 

Cleavage  not  observed.  Fracture  small  conchoidal  to  splintery. 
Brittle.  IT.  =  5*5.  G.  =  3-049.  Luster  vitreous.  Colorless. 
Optically  4-.    Ax.  pi.  J  d.     Bx  JL  a.     Axial  angles,  Flink: 

2Ha.r  =  57^  50'      2Ha.y  =  57'  56'      2Ha.gr  =  58'  8'      2Vy  =  90*  ST 
Also    a  J  =  1-6782     y^  =  1  68808  Na    Ramsay*. 

Comp. — An  acid  orthosilicate  of  manganese  and  calcium 
chiefly,  formula  probably  H,(Ca,Mn).,Al,Si„0„  =  Silica  39-2. 
alumina  10*0,  manganese  protoxide  13*9,  lime  32'8,  water  4*1  = 
100.  Here  Mn  :  Ca  =  3  :  1.  Magnesium  replaces  part  of  the 
calcium. 
—Flink,  1.  c.: 


SiO, 

A1,0, 

MnO 

CaO       MgO 

K.O 

Na,0 

H,0 

88-94 

10-61 

12-81» 

29-28        8-27 
•  FeO  tr. 

0-85 

0-71 

8-97 

s  99*89 
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Pyr^  etc.— Reacts  for  maDganese  with  the  fluxes.  Gives  off  water  on  strong  ignition  and 
turns  black.  The  ignited  powder  dissolves  easily  in  hydrochloric  acid  with  evolution  of 
chlorine. 

Obs.— Occurs  with  yellowish  red  or  brown  garnets,  in  rhombic  dodecahedrons,  and  crvstals 
of  pale  reil  rhodonite  at  the  Harstig  mine,  near  Pajsberg.  in  Wermlaud,  Sweden.  These 
issochited  species  occur  lining  the  sides  of  a  narrow  vein  which  was  filled  in  with  calcite  as  a 
later  deposit. 

B^— '  1.  c.    *  Zs.  Er.,  12,  220,  1886. 


413.  OUSPIDIMB.    Seaeehi.  Rendiconto  R.  Accad.  Napoli.  October  H 1876;  Zs.  Kr..  1, 
888,  1877. 

Monoclinic     Axes  d  :  i  :  (J  =  0-7243  :  1  : 1-9342.   /?=  89**  22'  =  001  A  100 
Batb\ 

100  A  110  =  35**  54|',  001  A  101  =  ♦68°  65',  001  A  Oil  =  62°  39J'. 


Forms' : 
b  (010,  U) 
e  (001,  0) 

«(110,  i) 

h  (108.  -  H) 
e  (101,  -  l-i) 
/  (101,  l-i) 

*  (014.  H) 

g  (012,  i-i)               ic  (118,  «                  q  (283,  -  l-J) 
d  (Oil,  14)              y  (111,  1)                  s  (121,  2.S) 

p  (113.  -  i)             i  (211,  -  2-2)           r  (872.  -  4^)? 
n  (111.  -  1)             /I  (482.  2-1) 

mm"  =  71° 
eh       =  41° 
^        s=  70° 
b^     =  61° 

60'             ^  = 

28^'           dtf  = 

U'           ep  = 

m'          en  = 

88'    5'             cjr    =  47*  69*           «»    =  •84'    8* 

125°  19'             ev    =  78"  86'           nn'  =    61°  40i' 

47°  26'             i)p'  =  61*  ir           yy'  =    68"  29* 

72°  m'           nn'  =  68°    6'           «'    =  107°  24' 

In  minute  spiear-shaped  crystals^  aparently  orthorhombic^  but  proved  to  be 
nsnally  contact-twins  with  tw.  pi.  a,  giving  cc  =  ♦l®  16^. 

Cleavage:  c  very  distinct.    Fracture 
1-  ^  nneven.  Brittle.  H.  =  5-6.  G.  =  2-853- 

2*860.   Luster  vitreous.   Color  pale  rose- 
red. 

Ax.  pi.  I  b.  Bx^y  A  <J  =  -  5°  30'. 
2Ey  =  110  .  Dispersion  of  tiie  axis, 
also  inclined  very  marked.     Groth. 

Comp. — Contains  silica,  lime,  fluorine, 
and  from  alteration  carbon  dioxide. 
Formula  doubtful. 

A  partial  analysis  by  E.  Fisher  gave:  CaO  59  8 
(again  69*9).  Fe,Os  118,  CO,  12;  also  F  9  to 
10  p.  c.  Zs.  Kr.,  8,  89.  1888.  Perhaps 
Ca,SiO«  with  CaF,. 

Pyr.— 6.B.  fusible  with  difficulty.  Readily 
soluble  in  nitric  acid. 
Obs. — ^From  Vesuvius,  in  ejected  masses  from  the  tufa  of  Monte  Somma.    It  occurs  only 
ynrv  sparingly;  in  part  in  cavities  with  augite,  hornblende,  biotite,  calcite,  also  a  brown  ffarnet 
and  cryaUils  of  davyne;  in  part  also  embedded  in  a  granular  rock-like  mass.    The  crystius  are 
usually  more  or  less  altered  ou  the  surface,  becoming  covered  with  a  shell  of  calcium  carbonate. 
Scacchi  suggested  as  the  probable  composition  Ca9Si04  with  about  one-third  of  the  lime 
replaced  by  CaF«  and  Fischer's  trials,  so  far  as  they  are  conclusive,  confirm  this.    The  deter- 
mination of  the  exact  composition  requires  a  more  complete  analysis,  however,  and  it  may  prove 
not  to  belong  to  the  orthosilicates  with  which  it  is  provisionally  placed. 

Named  from  cuspis.  a  spear,  in  allusion  to  the  characteristic  form  of  the  crvstals. 
'2a.  Er.,  8,  88. 1883,  Ber.  nied.  Qe&.,  122.  1882;  Groth.  Zs.  Er.,  8,  48.  188& 


Hoote  Somma,  Rath. 
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SILICATES. 


IV.  Subsilicates. 

The  species  here  Id  eluded  are  basic  salts,  for  the  most  part  to  oe  referred  either  to  the 
metasilicates  or  orthosilicates,  like  many  basic  compounds  already  included  in  the  preceding 
pages.  Until  their  constitution  is  definitely  settled,  however,  they  are  more  conveniently 
grouped  by  themselves  as  Subsilicateb.  It  may  be  noted  that  those  species  having  an  oxygen 
ratio  of  silicon  to  bases  of  2 :  8,  like  topaz,  andalusite,  sillimanite,  oatolite,  etc.  (pp.  491^^ 
etteq.),  also  calamine,  carpholite,  and  perhaps  tourmaline,  are  sometimes  regarded  as  salts  of 
the  hypothetical  parasilicic  acid,  HeSiOt. 


Division  I.    Oxygen  Batio  for  Si :  B  =  4  :  6.    Fonnnla  B.8i,0.. 

Humite  Group. 

414.  Humite 


416.  Chondrodite 


416.  Clinoliamite 


Orthorhombic  d:i:  <}=0-9258  : 1 :  4-0764 
or       i:d:  (J=l-0802  : 1 :  4-4033 

.H,(Mg,Pe)„Si,0„P,?  Monoclinic  iA:  (J=l-0863  : 1  :  3-1447 

/5  =  90° 
Monoclinic  A:b;  ^=10803  : 1 :  5-6588 

/5  =  90** 


The  species  of  the  above  group  approximate  closely  in  angle  to  chrysolite  and  chrysobeiyL 
The  axial  ratios  may  be  compared  as  follows: 

Humite b  :  & 

Chondrodite d  :  t 

Clinohumite d:  S 

Chrysolite i  M 

Chrysoberyl S  -M 


1* 

=     1-0802: 

0-6291 

i« 

=     10868 

:  0-6289 

i« 

=     1-0808 

:  0  6288 

h 

=     10785 

0-6296 

h 

=     10687: 

0-6170 

417.  nvaite 
418. 


n    m 


HCaFe,PeSi,0,      Orthorhombic   S:  i  :   d 
H,Mn,Al.VSi,0„  "  dih:   i 

or  id:  h  lid 


0-6665  2 1 :  0-4427 
0-4663:1  : 0-3135 
0-6995  : 1  : 0-4703 


419.  Langbanite         37Mn.8iO,.10Fe,8b,O,P  Hexagonal       i  =  1-6487 


420.  Kentrolite 

421.  Melanotekite 


Kentrolite  Group* 

Pb,Mn,Si,0,         Orthorhombio 
Pb,Fe,Si,0, 


({:&:((  =  0*6334  : 1  : 0-8330 


422.  Bertrandite        H,Be,Si,0,       Orthorhombio  diiid  =  0-5689  1 1 : 0*6973 


Division  II.    Oxygen  Batio  =  2:3.    Formula  B.SiO». 

423.  Calamine        H,Zn,SiO.  Orthorhombio  d  :i  x6  =  0-7834  : 1 :  0*4778 

424.  CarphoUte      H,MnAl,(SiO.),       Monoclinic  ? 

426.  Cerite  H.Ce.Si.O,.  ?  Orthorhombic  d:i:6=:  0-9988  ;  1 : 0-8127 

42&  TourmaUne  Rhombohedral  rr'  =  46**  52',  i  =  0-4477 


HUMITE  GROUP— HUMITB 
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III.   Basic  Division. 


4S7.  Dnmortierite 

428.  StauroUte 

429.  Kornerupine 
430  Bapphirine 


Al,Si.O„  ?         Orthorhombic  df  :  X  =  0-532  : 1 
HFeAl,8i,0„?  Orthorhombic  ^  :  5  :  (5  =  0-4734  : 1  :  0-8828 
MgAl,SiO,        Orthorhombic  d\l^  0-854  : 1 
Mg^Al„Si,0„    Monoclinic 


Humite  Group. 


ChoDdrodit  [=  Silicate  of  Magnesia 
and  Iron]  d'Ohnan,  Ak.  H.  Stockh.,  200,  1817.  Condrodite  H,  Maclureite,  Fluoeilicate  of 
Magnesia  (fr.  8parta.  N.  J.),  BeybeH,  Am.  J.  8c.,  6,  886,  1822.  Brudte  (fr.  N.  J.  and  N.  T.) 
QibU,  Cleaveland's  Min.,  295, 1822,  Nuttall,  Am.  J.  Sc,  6,  245,  1822.  Humite  Amrn.,  Cat.,  62, 
1818.    Umite  lUU, 


414.  HUMTTB.  Dm  Cloiteaux,  Phil.  Mag.,  2.  286,  1876,  Jb.  Min.,  641,  1876.  Humite, 
Type  I.  A.  Scaechi,  Accad.  Sci.  Napoli,  6,  pp.  241-278,  1851  (read  Not.  12,  1850).  and  Pogg. 
£ig.,  3,  161,  1851. 

Orthorhombic.     Axes  df :  X  :  (5  =  0-92575  :  1  :  4-07639  or  1  : 1-08021  :  4-40334 
A.  Scaechi*. 

loo  A  110  =  42°  27^',  001  A  101  =  77°  12i',  001  A  Oil  =76°  13'. 


Forms': 
a  (100.  i-%  C.  See.) 
d  (010,  B,  Sec.) 
e  (001,  O,  A,  Sec.) 

o,  (210,  »-2) 
m  (110,  /)« 


oi  (280,  i-i) 

ii    (105.  H) 

it   (108,  H) 
i.   (101.  l-l) 

«,  (017.  H)  tw.  pi. 

c*  (016,  fV 


ex  (016.  i-if) 
tft  (014,  H) 
0>  (018.  H) 
e^  (087.  f  4)  tw.  pi. 
e,  (012,  i-i) 
e,  (Oil,  14) 


efi  (021.  2-{)« 

ni  (118,  J) 
n.  (112.  i)» 
«i  (111.  1) 

r,   (21 10,  1-2) 


r,  (218,  i-2) 
r,  (216,  J-2) 
r«  (214,  ^-2) 

n  (212,  1-5) 


1. 


3. 


^ 

/ 

i^   0^    1 

A 

A 

e» 


J  - 

v-^ 

1 

b 

\ 

Y^J« 

\- 

/-V 

v 

i  ^wi% 

Jigs.  1,  2,  Ladu  mine,  Sweden,  H.  Sjogren.     8.  4,  Monte  Somma,  Rath;  drawn  with 

h  (010)  in  front. 


ft 


mm" 

Old' 

«•» 
dt 
d. 


=    49^  40V 

eea 

=    85"  35' 

cei 

=  108'  29' 

eet 

=     4V  22 

eet 

=  ♦.VS*  44' 

C6, 

=     77'  12' 

C«4 

^     80*  13 

ee^ 

U*  llf 
8r  12^ 
4-5*'  824' 
53"  W 
60**  13' 
68'  52' 
♦70*  18' 


«^ 

=  88'    Oi' 

cr«        = 

67"  86' 

cn\ 

=  68'  26' 

cr.        = 

78"  21' 

CUa 

=  71'*  84' 

n^nt'    = 

»2"  45' 

cn^ 

=  80"  82' 

ihn.'"  = 

84"    9' 

CTx 

=  44"    8f 

rtVt      = 

lor  8' 

ert 

=  60*  80' 

rtrr    = 

41"  52' 

cr. 

=  58*  16' 

nr."   = 

48"  W 
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SILICATES, 


4. 


^ 


«*. 


Twins*:  tw.  pi.  (1)  ej  (017),  with  cr  =  60*^  26'  and  119°  34';  also  (2)  «,  (037), 

with  re  =  120°  25^'  and  59°  34^';  usually  penetra- 
tion-twins; sometimes  also  trillings.  These  two  lawa 
give  nearly  the  same  twinning  angles.  Crystals 
small  and  highly  modified,  usually  elongated  |  d,  or 
I  d.  Planes  in  zone  ceb  often  horizontally  striated. 
Cleavage:  c  distinct.  Fracture  subcouchoidal  to 
uneven.  Brittle.  H.  =  6-6-5.  G.  =  3-1-3-2.  Lus- 
ter vitreous  to  resinous.  Color  white,  yellowish 
white,  light  yellow,  honey-yellow,  chestnut-brown. 
Sometimes  pleochroic. 

Optically  +.     Double  refraction  strong.    Ax.  pi.  I  c.     Bx.  J.  a.    Dispersion 
weak.     2H^r  =  "8"  18'-79°,  Dx. 

Oomp.,  Pyr^  Obs^  etc.— See  pp.  580,  540. 

Rei— *  Mte.  Somma,  1.  c.  The  podtion  taken  in  this  and  the  following  cases  is  that  of 
Scaccbi  and  vom  Riilh.  which  seems  to  show  the  relations  most  simply,  llie  letters  are  those  of 
Scacchi,  except  for  the  pinacoids  and  unit  prism.    The  lateral  axes  for  the  three  species  of  this 

?roup  are  the  same  or  nearly  so;  the  vertical  axes  are  closely  in  the  ratio  of  7 :  5 :  9  respectively. 
Jf .  p.  534 

In  the  axial  ratio  taken  by  J.  D.  D.  (Mfn.,  p.  862,  1868);  also  E.  S.  D.  (Conn.  Acad.,  3.  67, 
1875,  Am.  J.  Sc..  10,  89,  1875).  and  H.  Sjogren  (Zs.  Er.,  7,  844,  1882),  the  vertical  axes  are 
divided  by  8,  2  and  4  respectively.  The  axes  assumed  by  Rath  (Pogg.  £rg.,  6,  824,  1870)  are 
unsatisfactory,  beiii^  deduced  from  measurements  of  clinohumite  (Humite,  Type  III.).  The 
following  are  the  axial  ratios  (with  d  =  1)  deduced  by  the  authors  named: 


di        b     , 

S 

Hte.  Sonima 

1  :  1*0802  : 

4-4088  A.  8cc. 

<•         «« 

1  :  10808  : 

4-4018  Rath 

Ladu  mine,  Sweden 

1  :  11096  : 

4-8948  H.  SJ. 

*  A.  Sec.,  1.  c.    *  Rath,  1.  c.  p.  825.    ^  E.  Sec.,  Rend.  Ace.  Napoli,  Dec.,  1888.      See  Rath, 
1.  c. .  p.  880,  for  a  description  of  tne  occurring  twins. 

416.  OHONDRODITB.    Des  Cloizeaux.  Phil.  Mag.,  2,  286,  1876,  3,  867,  1877;  Jb.  Hin., 
641.  1876.  500,  1877.    Humite,  Type  II.,  A.  Scacehi.  Accad.  8c.  Napoli,  6,  1851. 

Monoclinic.      Axes  d  :  ^  :  (J  =  1-08630  :  1  :  3-14472 ;    /3  =  90^  =  001  A  100 
E.  S.  Dana*. 

100  A  110  =  47°  22'  7",  001  A  101  =  70°  56'  36",  001  A  Oil  =  72°  21' 35". 


1. 


Figs.  1-8.  Brewster.  N.  Y..  drawn  with  b  (010)  in  front. 


Forma* : 
a   (100,w.B,  Sec.) 
b    (010,  f-l.  C,  Sec.) 
e    (001,  0,  A,  Sec.) 

0    (120,  i-^)* 


«.  (103,  H) 
€6  (102,  i-t)» 
60  (305.  |-l)» 
et  (101.  14) 
ey  (408.  f  i)» 


t^  (015.  J-i)* 
ia  (014.  H)' 

iy  (027,  f  D* 
t,  (012.  i-i) 

t,  (Oil,  uy 


«,    (118.  i) 
n,    (111,1) 
m,  (525,  H) 
in«  (838, 14) 
m,  (821,  84) 


r,  (125.  {-2) 
r,  (121,  2-S) 
r.  (1*27, 1-^) 
r«  (249.  j-2>* 
r.  (128.  }-i) 


ea  (105,  i4)< 

The  forms  i08.  805.  101.  118.  111.  821  nlso  occur, 
quadnints;  the  4-  or  —  position  as  given  is  not  in  all  cases 
snd  —  signs  are  omitted  before  Naumaun's  symbols. 


and  perhaps  others,  in  the  ncgatire 
certain     For  obvious  reasons  the  4- 


HUMITE  GROUP— CHONVRODITE, 


san 


6. 


6. 


Figs.  4,  8.  9,  Brewster,  N.  Y.,  all  except  4  drawn  with  h  (010)  in  froDt  and  d  axis  right  and  left 
5,  6,  Eafveltorp,  Sweden,  Sjogren.    7,  Mte.  Somma,  after  Sec.    10,  Mte.  Somma,  liath. 


00'    = 

49*  26' 

ee^.  = 

♦30'    4'  12" 

cei  = 

43-  59' 

60S  = 

55"  22' 

ce^  = 

60"    4' 

ce,  = 

70"  56f 

eifi  = 

82'  10' 

«;  = 

88"  lOi' 

Ciy 

=  41"  66' 

«r, 

^5 

♦44'  41'  10" 

r,r,' 

mT 

112"  55' 

ci^ 

=  57"  88' 

cr. 

= 

66"  84 

r,r^' 

^ 

94"  61J' 
128"    4^ 

CH 

=  72"  2U' 

er. 

= 

64*  W 

nn' 

= 

en 

=  64"  66' 

cr* 

s= 

81"  47' 

««r, 

— 

59'  14' 

cnt 

=  76'  50' 

nn' 

= 

74"    8' 

e^ii 

— 

79"  641' 

cnii 

=  65"    0' 

fhnt 

^ 

91"    8' 

eiri 

r= 

108"  28' 

enia 

=  74"  22' 

nr,' 

ss 

79"  24' 

dilla 

i^ 

187"    8' 

cm. 

=  84"  40' 

Twins':  (1)  tw.  pi.  ea  (105),  also  as  trillings;  (2)  e^  (305)  less  common,  but 
giving  nearly  the  same  twinning  angles  as  the  first  law  (since  Ca  A  «p'  =  90°  8'); 
these  laws  are  analogous  to  those  common  with  humite.  (3)  c  (f.  2);  often  as 
polysynthetic  twinning  lamellaa,  producing  a  horizontal  striation,  or  successive 
hands  with  and  without  luster  in  the  orthodome  zone.  Crystals  varied  in  habit, 
often  flattened  J  b.  Vicinal  forms  common.  Also  massive,  compact;  in  embedded 
grains. 

Cleavage:  c  sometimes  distinct.  Fracture  subconchoidal.  Brittle.  H.  =  0-6*5. 
G.  =  3  1-3'2.  Luster  vitreous.  Color  light  to  dark  yellow,  honey-yellow,  deep 
garnet-red,  brownish  red,  hyacinth-red. 

Pleochroism  sometimes  distinct,  especially  with  brown  crystals:  c  yellowish 
gray,  b  pale  bluish  gray;  a  brownish  yellow.  In  yellow  crystals:  c  yellowish  white, 
b  gravisn  white,  a  honey-yellow.  Absorption  a  >  c  >  b  Levy-Lex.  Optically  +. 
Ax.  pi.  and  Bx^±b.  BXo  A  <5  =  o  A  ^  =  +  25°  52'  Brewster,  E.  S.  D.;  28*  56' 
Kafveltorp,  Sj.;  30°  approx.  Mte.  Somma,  Dx.    Dispersion  crossed.    Axial  angles: 

Kafveltorp      2Ha.p  =  86"  27'    2Ha.bi  =  86"  88'  Dx. 

68'  to  86"  48'  2Ha.bi  =  85"  41'  to  86"  83'    Si 

8'  to  89"  20'  2H..M  =  89"  14'  to  88"  28'    8j. 


Brewster 

2H..r  = 

88" 

48* 

E.  S. 

D. 

Kafveltorp, 

broton 

2H. 

.r  =  8.V 

tt 

yelkno 

2H, 

ur  =  89" 

u 

a  = 

=  1607 

/?  =  1-619 


X  -1  639    L6vy-Lcx. 
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SILICATES. 


Oomp..  Pyr^  Obs.,  etc.— See  pp.  589,  640. 

Ref.—' Brewster,  N.  T.,  1.  c.  (see  p.  586),  a  revision  of  earlier  results  upOD  additional 
material  lias  proved  to  the  author  that  fi  cannot  vary  as  much  as  1'  from  90''.  Dx.  makes 
e%  =  100,  A  =  001,  r*  =  111,  etc.    Axial  ratios  deduced  are: 

Mte.  Somma 
Kafvcltorp 

Cf.  also  on  Pargas  chondrodite,  A.  Nd.,  Fogg.,  96.  118,  1856;  Ek.,  Min.  Russl..  6,  78.  1870. 
Eafveltorp  (Nya  Kopparberg),  Rath.  Pogg.,  144,  568,  1871;  U.  Sjogren,  Lunds  Univ.  Arsskrift. 
17  (8),  No.  2,  1880.  Zs.  Kr.,  7,  121,  1882. 

*  A.  Sec,  1.  c.  »  Rath,  Mte.  Somma.  Poge.  Ere.,  6,  888.  1870.  *  E.  S.  D.,  Brewster,  N.  Y.. 
1.  c:  numerous  vicinal  planes  are  also  added;  U.  SJ.  also  adds  vicinal  planes  for  Swedish  chon- 
drodite.    *  E.  Sec.,  Vesuvius,  1.  c.    *  Cf.  Rath  for  description  of  twins. 


d      t     i 

10796  :  1  :  81404 
10828  :  1  ;  8*  1457 
10858  :  1  :  81454 

A.  Sec 

Rath 
H.  Sj. 

416.  OUNOHUMTTB.    Des  Clokeaux.  Phil.  Mag.,  2.  286,  1876.    Humite,  Type  III.  ± 
Seaeehi,  Accad.  Sc.  Napoli,  6,  1850.    Klinohiunit  Oerm. 

Monoclinic.    Axes   d:t:i  =   1-08028  :  1  :  565884;   /?  =  90°  =  001  A  100 
Bath'. 

100  A  110  =  47°  12'  36",  001  A  101  =  79°  11'  32",  001  A  Oil  =  79°  58' 43. 


Forms*; 
a  (100,  »-{,  B) 
b  (010.  a,  C) 
e  (001.  0.  A) 

ffi  (110.  /)» 

o.  (120,  i-iy 


«.(l-0-21,  Jt4)» 

«^(l•0•l5,tVi)• 

«Y(10-12,^.i)» 
«a  (109,  H)* 
ei  (107,  H) 
et  (105,  H) 
«t(108.H) 


e,  (101. 1-i) 

U   (016,  H) 
U  (014,  fi) 
H  (012,  i-i) 
«•  (119,  i) 
ni  (117.  I) 
«.  (115,  i) 


n,   (118,  J) 

«4   (111,  1) 
nii  (829.  H) 
ma  (828,  l-{)> 
m,  (821.  8-{) 

«     (286,  H)* 
r,   (1-218.  A-^) 


U  (129.  |i) 
r.  (125,  5-i) 
r,  (121,  2-i) 
r»  (i-2  16,  ^i) 
r.  (i-211.  A^) 
r.  (127,  f  i) 
r,  (128,  ^i) 


AlsoE.  Scc.»:    p  (568),  <  (1-6-21),  <,  (1-615). 
For  most  of  the  orthodomes.  ei  (107),  etc..  also  the 
xesponding  forms  in  the  negative  quadrants  occur,  that  is. 


unit  pyramids,  ni  (117),  etc..  the  cor 
-«,  (107),  -n,  (117).  etc 


Fig  1,  Brewster.    2,  Mte.  Somma,  Rath. 


mm" 

1  __ 

94^  25' 

eni 

=  47"  46' 

erj 

r: 

76"  2sy 

r,K  =  104" 

38' 

O^t 

£:: 

49'  40 

en<t 

=  57"    2i' 

CTt 

;= 

48*  49* 

r,r,'  =  128* 

56' 

MS 

^ 

80"  12' 

cn% 

=  68"  44i' 

er^ 

=r 

*54'  11' 

r,r/  =    94* 

46' 

eei 

s= 

86*'  48f 

cn^ 

=  82"  87' 

CTi 

r= 

68"     9' 

ur.'  =  lU** 

46^' 

cet 

r= 

♦46"  20' 

em\ 

=  65"    4i' 

cu 

^z 

85"  25' 

nr.'  =  129* 

82 

eet 

^ 

60"  12' 

extta. 

=  8r  12' 

niTii' 

T^ 

65"  49i' 

e,u   =    68* 

6 

w* 

^ 

79"  llf 

enit 

=  87"    2i' 

n,ih' 

Zn 

70"    1' 

0«t',    =    86* 

86' 

«f. 

£S 

48"  lOf 

CTx 

=  89"  44i' 

n,»,' 

^ 

86"  18' 

e,r,    =  110* 

62i' 

ri. 

ss 

54'  45' 

CTt 

=  48"  85' 

««n«' 

r= 

93"  24' 

d^n*   =r  129* 

sr 

ri. 

s= 

70"  82' 

tfTi 

=  60"  42' 

r,r.' 

^ 

85'  4r 

«,m,  =  141" 

51 

cn^ 

sr: 

40'  85f 
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Twins:  (1)  tw.  pi.  -e,  (103)  common,  less  so  (2)  +«,  (103);  often  cruciform 
twins  and  with  both  laws  combined.  (3)  c  (f.  2);  often  as  polysynthetic  twinning 
lamella,  as  with  choudrodi'-^;  these  lamellse  present  also  in  twins  according  to 
the  other  laws.    Also  massive. 

Cleavage:  c  sometimes  distinct.  Fracture  subconchoidal.  Brittle.  H.  =  6- 
6-5.  G.  =  3  •1-3-2.  Luster  vitreous.  Color  white,  yellowish  or  grayish  white, 
moio  commonly  light  to  dark  brown,  reddish  brown,  yellow,  dark  honey-yellow, 
also  red. 

3.  ^ 


-*4 


-e, 


it 


8,  4.  Mte.  Somma.  Rath. 

Optically  +  .  Ax.  pi.  and  Bx^  J.  *.  Bxo  A  <5  =  a  A  <5  =  +  ^1°  I>»-; 
Bx^y  A  <5  =  +  12°  28'  Klein,  Mte.  Somma*.  Bxp  A  <5  =  7i°  approx.,  Brewster*. 
Dispersion  weak.    Axial  angles : 


Mte.  Somma 


2Ha.T  =  84'  Aff  to  85*  16'  Klein 


'».y 


2H  .r  =  84"  88'  to  85*    4' 


yOUno       ^W  4ff  U}  87*  14'  Dx. 


Oompi,  PSTTf  Obi.,  etc. — See  below. 

.— >  Mte.  Somma,  Pogg.,  Erg.,  6,  p.  878»  1870.    Other  axial  ratios  are: 

d  \  0  I  h 

1-0808  :  1  :  6  6669    A.  Sec. 
1*0668  :  1  :  5*6605    £.  S.  D. 


Mte.  Somma 
Brewster 


Dx.  makes  A  rs  001,  ««  ?- 100.  r*  =  111,  etc. 

•  A.  Sec,  1.  c.    »  Hbg..  Min.  Not.,  2,  14,  1858.    ^  Itoth,  1.  c,  p.  874.    •  B.  8cc..l.  c.    •Dx., 
L  c,  and  Jb.  Min.,  645,  1876;  Klein,  ibid.,  p.  684;  Cf.  £.  S.  D.,  Am.  J.  8c.,  11,  189,  1876. 


The  composition,  pyrognostic  characters,  and  occurrence  of  the  above  three  species  are  here 
discnssed  together. 

Ckimp. — Flno-silicates  of  magnesium,  the  same  composition  probably  belonging 
to  the  three  subspecies  humite,  ohondrodite,  and  clinohumite  (Wingard),  viz. : 
H,Mg,,Si,0,,P,  =  Mg„(MgP)  JMgOH),Si,0„.  Iron  replaces  part  of  the  mag- 
nesium. 

Cf.  Rath,  1.  c,  and  Pogg..  147,  ?58, 1872;  Rg.,  Min.  Ch..  484,  1875;  Sjogren.  Zs.  Kr.,  7, 
844.  1889.  Sjogren  attempts  to  establish  a  distinction  in  composition,  which  is  not  borne  out  by 
later  analyses  by  Wingard. 

AnaL— 1,  Kg..   Pogg.,  8^.  410,  1852.    2,  Rath,  lb.,  147,  246.  1872,  also  a  second  anal. 

8-6,  Wmgard,  Zs  Anal.  Ch.,  24,  8l4,  1885.  7,  H.  Sjogren,  Lunds  Univ.  Ars-skrift.  17.  114, 
1880. 

8.  Rg.,  1.  c.  9.  Rath,  1.  c,  also  a  second  anal,  with  2*74  p.  c.  fluorine.  10,  11,  Wingard. 
I.  c  J2.  Rath,  I.e.  18-16,  Wingard,  I.  c  17.  Widraan.  G.  FOr.  FOrh.,  3. 13.  1876.  18. 19,  SJ., 
L  c.     20.  Berwerth,  Min.  Mitth.,  272, 1877.    21.  Hawes,  Am.  J.  Sc,  10,  96  1875. 

33,  Rg.,  1.  c.    23,  Rath,  1.  c.    24,  25,  Wingard,  1.  c. 

86.  27,  Bruidenbaugh,  Am.  J.  Be.,  6,  212,  1878.  28,  Eg.,  \.  c.  Earlier  analyses  are  given 
in  5th  £d.,  p.  864. 
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I.  Bumiie. 

G. 

1. 

Mte.  Somma 

8-216 

2. 

<« 

8208 

8. 

«t 

4. 

«« 

6. 

«< 

6. 

Ladumine 

7. 

t»       «< 
II.  Chrandrodite. 

8. 

Mte.  Somma 

8190 

9. 

« 

8125 

10. 

Xf 

11. 

<• 

12. 

Kafveltorp 

8-067 

18. 

•1 

14. 

<< 

15. 

«■ 

16. 

4( 

17. 

<• 

8-214 

18 

yw. 

19. 

*rwn 

20. 

Pargas 

8-216 

21. 

Brewster 

3-22 

SiO,  MgO  FeO  P  H,0 

84-80.  6008  2-40  JJ-47  —  -  100-76 

85-84  54-45  512  2-48  —  A],0,  0  82,  CaO  016  =  98' 

85-49  55-41  482  5  64  145  =  1023 1 

35-88  57-17  808  5  64  145  =  102  63 

86-55  52-86  781  5  64  1  45  =  10273 

35-26  55  48  3-51  4  72  807  =  10204 

85  13  5516  8-26  2 46  216  MuO  041  =  98-57 


I  83-26  67-92    280  6  04  —  CaO  0  74,  AUO,  1*06  =  100-88 

83-82  59  23    1*78  2*44  ~  A1,0,  094  =  98*21 

88-49  58  29    380  5  25  1*87  =  10220 

83-77  57  98    896  514  1*37  =  102*22 

38*9r{  53-01    688  4*24  —  A1,0.  0  62  =  98  66 

83  90  53  62    776  5-58  181  Fe,0, 0-II  =  10210 

33-53  5-2  93    8  96  558  131  Fe^O,  0  12  =  102-54 

83  36  5-i-71  9-28  5  58  181  FcaO,  0  13  =  102  30 
31-56  43-4118-67  5-58  1  81  FeaO,  2  01  =  10247 
35  13  5262    565  717  —   AlaO,  0-64,  MuO  1  81  =  102-62 

84  01  54  97    4-62  4  56  061  A1,0,  0  71.  MuO  081  =  10029 
3313  64  71    4-95  4*99  055  A1,0,  0  68,  MnO  0-75.  CaO  tr. 

[=  99  76 

29-56  5101    5-09  8*62  158  A1,0,  077,  Fe,0.  3  06,  Na,0 

[2-11.  K,0  1-31  =  10811 

I  84  10  63-72    7-28  4  14  —  AltO.  048  =  99*72 

III.  ClinohumUe. 

22.  Mte.  Somma  3-18-8-21           8667  56 83  167  261  —  =  9778 

28.          "  8-191        36-82  5492  5-48  2  20  —  AUO,  0*24  =  99  66 

84.          "  33  40  51-62  968  5  67  141  Fe,0, 0  82  =  102  43 

26.         "  83-20  51-45  978  6  67  1 '41  Fe,0, 0  96  =  102  58 

Mamve,  ChondrodUef 

26.  Brewster,  gr-  brown  8642    5422    5-72    900      —  s=  104-86 

27.  ••         red  35  42    5188    9-73    5  38      —   =102  41 

28.  ••  819-3  22    133-52    56-30    2  96    7  46      —  =100  24 

Pyr.,  etc.— B  B.  infusible:  some  varieties  blacken  and  then  bum  white.  Fused  with  potas- 
sium  bisulpbatc  in  the  cloned  tube  gives  a  reaction  for  fluorine.  With  the  fluxes  a  reaction  for 
iron.     Gelatinizes  with  acids.     Heated  with  sulphuric  ncid  gives  off  silicon  fluoride. 

Obs. — Hiimitc.  chondrodite,  and  clinohumite  (liumite.  Types  I,  II,  III,  Sec.)  all  occur  at 
Vesuvius  in  the  ejected  masses  both  of  limestone  or  feldspaihic  type  found  on  Monte  Somma. 
They  are  associated  with  chrysolite,  biotite.  pyroxene,  magnetite,  spinel,  vesuvianite,  calcite.  etc.; 
a].<^  lesu  often  with  sanidine,  meionite,  nephelite.  Of  the  three  species,  humite  is  the  rareat  and 
clinohumite  of  most  frequent  occurrence.  Tbey  seldom  nil  occur  together  in  the  tame  mara 
(thuugh  this  has  in  one  case  been  noted  by  E.  Scacclii).  and  only  rarely  two  of  the  species  (as 
humite  and  clinohumite)  appear  together.  Occasionally  clinohumite  interpenetrates  crystals  of 
humite,  and  parallel  intcrgrowtbs  with  chrvsolite  1  nve  also  been  observed. 

Humite  has  al5^  been  identified  at  the  Ladu  mine  near  Filipstad,  Wermland,  Sweden,  with 
magnetite  in  crystalline  lini(>stone;  it  is  in  part  altered  to  serpentine.  In  crysUilline  limealone 
wiih  clinohumite  in  the  Llflnr)s  de  Juanar,  Serrania  de  Ronda,  Andalusia  (Levy-Lex.,  Bull.  Soc. 
Min..  9.  81,  1H86>.  Also  in  large  coarse,  partly  altered,  crystals  at  the  Tilly  Foster  iron-raine  at 
Brewster,  N.  Y. 

Chondrodite  ^\.y[\e.  Somma.  as  above  noted;  at  Pargas,  Finland,  of  honey-yellow  color  in 
liniestone.  also  at  other  points  in  Finland;  at  Kafveltorp,  Nya-Kopparberg.  Sweden,  as.^'Ociated 
with  chalcopvrite.  galena,  sphalerite.  In  granular  limestone  of  Strehlen,  Silesia.  Abunc  autly 
at  Brewster,  N.  Y.,  at  the  Tilly  Foster  nuignetic  iron  mine  in  deep  garnet-red  crystal.*  of  great 
beauty  and  variety  of  form.  Also  probably  at  numerous  points  where  the  occurrence  of  "  choD- 
dro(iite"  has  been  reported. 

Clin/ihumite  occurs  at  Mte.  Somma  as  noted  above;  in  Andalusia,  Llanos  de  Juanar.  embedded 
in  limestone  as  polysyiithetic  lamellae  in  panillel  iutergrowth  with  humite  (Levy-Lex..  1.  c. );  in 
crystalline  limestone  near  L.  Baikal  in  East  Siberia;  at  Brewster,  N.  Y.,  in  rare  but  hij^hly 
modified  crystals. 

Numerour,  other  localities  of  "chondrodite"  have  been  noted,  chieflv  i"  crystalline  lime 
stone;  most  of  them  are  prolmbiy  t^  be  referred  tti  the  species  chondrodite.  but  the  identity  in 
many  cases  is  yet  to  be  proved.     Some  of  the  foreiern  localities  are:  Strehlen  in  Silesia;  Hoden 
near  Marienberi;;  Saxony:  Loch  Ness,  Scotland;  Achmatovsk  in  the  Ural;  with  spinel  id    the 


ILVAlti, 
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Vmestone  of  Huertn  and  Sierra  de  Cordoba,  Argentine  Republic;  Heteroland,  8.  Africa; 
with  spinel  in.  crystalline  limestone  in  Spitz bergen. 

At  B'dwster  large  quantities  of  massive  ''cbondrodite"  occur  associated  with  magnetite, 
enstatite,  ripidolite,  and  from  its  extensive  altenitiou  serpentine  has  been  formed  on  a  large  scale. 

The  granulur  mineral  is  common  in  limestone  in  bussex  Co.,  N.  J.  (cbondrodite.  Levy  & 
Lex  ),  and  Oniu^e  Co.,  N.  Y..  associated  with  spinel,  and  occasioually  with  pvroxene  and 
corundum.  In  N.  Jertey^  at  Bryam,  orange  and  straw-colored  cbondrodite,  and  aW)  a  variety 
Dearly  black,  occurs  with  spinel;  at  Sparta,  a  fine  localitv  of  honey-yellow  cbondrodite;  a  mile 
to  the  north  of  Sparta  the  best  locality  of  this  mineral  in  N.  J.;  at  Vernon,  Lockwood.and 
Fniiikliii.  lu  N.  York,  in  Onmge  Co..  in  Warwick,  Monroe.  Cornwall,  near  Greenwood  Fur- 
nace and  at  Two  Ponds  and  elftewhere;  near  Edenville  in  fine  specimens  on  the  land  of  Mr. 
Houston;  also  sparingly  in  Rossie,on  the  bank  of  Laidlaw  Lake.  Iu|;i/aM.,  at  Chelmsford,  witb 
acnpolile;  at  South  Lee,  in  limestone.  In  Penn.,  near  Chaddsford,  in  Harvy's  quarry,  of  yellow 
and  orange  colors,  abundant.  In  Canada,  in  limestone  at  St.  Crosby,  St.  Jerome,  St.  Addle, 
Grenville,  etc.,  abundant. 

Tbe  name  cbondrodite  is  from  xovSpo?,  agxain,  alluding  to  the  granular  stinicture.  BrueiU 
was  given  by  Col  Gtbbs  after  Dr.  Bruce  (1777-1818).  editor  of  the  American  Mineralogical 
Journal;  Maclureite  by  Seybert,  after  Wm.  M[aclure  (1763-1840).  Humite  is  from  Sir  Abrauam 
Hume. 

Alt. — Cbondrodite  altered  to  serpentine  occurs  at  Sparta,  N.  J.,  with  spinel  and  mica;  also 
at  Brewster,  N.  T.,  where  it  is  extensively  altered,  yielding  serpentine  in  large  quantities,  see 
J.  D.  D.,  Am.  J.  So.,  8.  871,  1874. 


417.  HiVATTS.    Tenite  (fr.  Elba}  Lelievre,  J.  Mines,  21.  66,  1807.    Ilvait  l^ena,  Orykt., 
I,  356  1811.    Lievrit  Wem.,  Uoffm.  Min..  2,  a.  376. 1812.    Wehrlit  Kbl.,  Grundz,  818,  1888. 


Orthorhombic.     Axes  d:h  :d  =  0-6665  :  1  :  0*4427  Des  Cloizeaux*. 
100  A  110  =  33°  41',  001  A  101  =  33°  351',  001  A  Oil  =  23°  52J'. 


Forms*: 
a  (100,  t-i) 
b  (010.  it) 
e  (001.  0) 
fl  (730,  %\f 


A  (210.  ^2) 
d  (530,  f-f )» 
yu  (640,  i\f 
m(110.  /) 
V  (340,  i-\f 
P  (330,  i-\f 


%  a20, 1-2) 

i   (130,  f-3) 
d  (140,  t4) 

K  (106.  \-Xf 
r  (101,  1-1) 


10  (301,  8-1) 

n  (012,  H) 
4>  (Oil,  !-{)• 
t  (021,  2-i) 

o  (111,  1) 


k  (411,  44)* 
y(3ll,  3-8)> 
si;(21l,  2-2) 
I  (421,  4-2)« 
t  (121,  2-5)» 
tt  (181,  8.8)« 


Lorenzen*  gives  the  following  vicinal  forms  on  Greenland  crystals:  010*1.  0-12*l.  0190'1, 
2S0  840*8  BaueH  also  the  following  on  the  ilvaite  from  Uerbornseelbach:  d  (13'17'0),  (711*0), 
i;(4U0),  M  (28-26  28),  /!^  (32  81  32),  r  (1819*19). 


M" 

=  36'  52' 

WD'  =  126"  42' 

«?'  =  101*    6' 

00*'   -  40'  29' 

otto" 

=  67=  22* 

nn'    =     24"  58' 

a    =    52'^  63' 

yy"  =  22*  28' 

M 

=  73'  45' 

00'  =     47'  454' 
M      =    88'*    3^^ 

vtf'  =    43*'  331' 
00'  =  *77^  12' 

»Y"    =  72^  49' 

«• 

=  53'*    9' 

lit*'"  =  95'  47' 

TT 

=  67"  11' 

oo'    =  ♦62'*  88' 

1. 


2. 


^E>h 


m 


m 


Commonly  in  prisms,  with  prismatic  faces  vertically  striated;  also  faces  o  r 
striated  I  edge  b/o.     Columnar  or  com- 
pact mas.sive. 

Cleavage:  b,  c  rather  distinct;  a  in- 
distinct; ///,  r  imperfect  (Mir.).  Frac- 
ture uneven.  Brittle.  H.  =  5*5-6. 
G.  =  3-99-4*05.  Luster  submetnllic. 
Color  iron-bUwk,  or  dark  grayish  black. 
Streak  bbick,    inclining    to    green    or 

brown.     Opaque. 

II  III 
Comp.— HCaFe,FeSi,0,  or  H,O.CaO. 
4FeO.Fe,0,.4Si(>,  =  Silica  29-3,  iron 
sesqnioxide  l9-r»,  iron  protoxide  35*2, 
lime  13*7,  water  •^•2  =  100.  Manganese 
may  replace  part  of  the  ferrous  iron. 
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*) — s 

c 

^^— ( 

r 

0    V 
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-^ 
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ff^" 

y  y 

<l 


\Uk 


a    A 
Figs.  1,  2.  Elba:  2.  Rath. 


The  formula  may  be  written  (Groth)  as  a  basic  orthosilicate  CaPe,(FeOHXSi04)i 


642  SILICATES. 

Anal.— 1,  St&deler,  J.  pr.  Ch.,  99,  70,  1866.  2.  SipOcz,  MId.  Mitth..  72, 1875.  8,  Lorenzen 
MiD.  Mag.,  6.  68, 1882.  4.  Early,  Proc.  Irish  Ac,  3,  52, 1877.  5,  Tobler,  lieb.  Ann.,  99, 122. 1866. 
6.  Soger,  Kg.,  Min.  Ch.,  661, 1876.  In  former  analyses  (as  in  4)  the  water  was  mostly  OTerlooked 
or  regarded  as  unessential,  5th  Ed.  p.  296.  The  correct  formula  was  fizBt  gfyen  by  StSdeler, 
and  confirmed  by  SipOcz  and  Lorenzen. 

G.  SiO,   Fe,0,    FeO   MnO    CaO    H,0 

1.  Elba  4028    f  29*20    20  74    8418    102    12*90    2*86  =  100*85 

2.  '•  4037    4  29-67    2126    8809    0*74    18*88    2  32=100*41 
8    Greenland  4*05         29*30    20*30    83*50    1*97    18*71    1*90  =  100*68 

4  Elba  29*98    2016    8183    802    18*71    0*42  AUG.  0*86,  MgO  0*80,  alk.  0*49 

5.  :Nas8au  33-30    22*57    24*02    6  78    1168    1*12  =  99*47  [=100*28 

6.  "  27*58    2618    22  70    8*66    18*24    0*34  =  9865 

Fyr^  etc. — B.B.  fuses  quietly  at  2*5  to  a  black  magnetic  bead.  With  the  fluxes  reacts  for 
iron.     Some  varieties  give  also  a  reaction  for  manganese.    Gelatinizes  with  hydrochloric  acid. 

Obs. — First  found  on  the  Rio  la  >larina,  and  at  Capo  Calaroita,  on  Elba,  b^  M.  Lelidvre,  in 
1802.  where  it  occurs  in  large  solitary  crystals,  and  aggregated  crystallizations  in  dolomite  with 
pyroxene,  etc.  Also  found  near  Andreasberg  in  the  Iiurz;  between Herbom  and  Herbornseelbach 
in  Nassau;  Kupferberg,  Silesia;  at  the  mine  of  Temperino  in  Tuscany,  granular,  in  limestooe 
with  actinolite;  on  Mt.  Mulatto  near  Prednzzo,  Tyrol,  in  granite;  at  Schneeberg  in  SaxoDy; 
Fossum  near  Skeen  in  Norway;  Thy  rill,  Iceland;  in  the  sodalite-syenite  of  the  Slangerdluarsuk 
fiord  in  South  Greenland  (cf.  Lorenzen,  Min.  Ma^.,  6,  70,  1882). 

■  Reported  as  formerly  found  at  Cumberland,  R.  I.,  in  slender  black  or  brownish  black 
crystals,  traversing  quartz  along  with  magnetite  and  hornblende;  also  at  Milk  Row  quarry, 
Somerville,  Mass. 

Named  Jlvaite  from  the  Latin  name  of  the  island  (Elba)  on  which  it  was  found;  Lievriie  after 
its  discoverer;  Yeniie  (should  have  been  Jenite)  in  commemoration  of  the  battle  of  Jena,  in  1806. 
The  Germans,  and  later  the  French,  have  rightly  rejected  the  name  yeniie,  on  the  ground  that 
commemorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  science.  Des  Cloi- 
zeaux  adopts  Ilhaiie. 

WeifirliU  of  Kobell  has  been  referred  to  lievrite,  as  suggeste  d  by  Zipser.    It  is  massive 

franular.  H.  =  6-6*5.  G.  =  8  90.  Analysis  by  Wehrie.  SiO,  84*60.  Fe,0.  42*88,  Mn.Ot  0*28, 
.1,0«  012,  FeO  15*78,  CaO  5  84,  H,0  1*00  =  100.  B.B.  fuses  with  difficulty  on  the  edgea 
Imperfectly  soluble  in  hydrochloric  acid.  From  SzurraskO,  Hungary.  Some  of  the  specimens 
so  called  have  proved  to  be  highly  heterogeneous,  cf.  Szab6,  Zeph.,  Min.  Lex.  Oest,  2.  848, 
1878. 

Ref.~>  Ann.  Mines,  8,  402,  1855,  Min.,  1,  217,  1862.  Other  axial  ratios  deduced  by 
Lorenzen  and  by  Flink  (ref.  below)  are: 

Greenland  d  :  S  :  ^  =  0*67487  : 1  :  0*44^^5    Lorenzen 

Iceland  dilih  ^  0*66195  : 1  :  0*48897    Flink 

On  the  relation  in  form  and  composition  between  Uvaite  and  humite,  see  Websky,  Ber.  Ak. 
Beriin,  201,  1876. 

•  Cf.  Mir..  Min..  824.  1852.  »  Dx.,  1.  c.  *  Hbg..  Min.  Not..  3.  1.  1860;  see  also  Rath,  Zs. 
G.  Ges.,  22.  710,  1870.  »  Achiardi.  Nuovo  Cimento,  3,  Feb..  1870.  •  Lorenzen,  Greenland,  Zs. 
Er.,  7,  248.  1884.  '  Flink.  Tbyrill.  Iceland.  Ak.  H.  Stockh.,  Bihang,  12  (2),  No.  2,  44. 1887. 
*  Bauer,  Herbornseelbach,  Jb.  Min.,  1,  31,  1890. 

418.  ARDBNKini.  Mangandisthen  Lasaulx,  Lasaulx  and  Betiendorff,  Ber.  nied.  Gea., 
29,  189,  Nov.  24,  1872;  Pogg..  149,  241.  1878.  Dewalquite  Piaani,  C.  R..  76,  1642,  Dec.  2, 
1872;  77,  829, 1878. 

Orkhorhombic.     Axes  &:l:6  =  0-4663  :  1 :  0-3135  Rath*. 

100  A  110  =  25°  0',  001  A  101  =  33°  54f',  001  A  Oil  =  17°  24^'. 

Porma» :  a  (100,  ti),  b  (010,  i-f);  n  (820,  i-J),  m  (110,  I ),  I  (120,  ^5);  e  (101,  1-1);  o  (111.  1); 
« (828,  l-I). 

nn'"    =    84'  82'  «'     =    67*  50*  uu'    =  88"  42'  au  =  56'  39' 

mm'"  =     50**    0'  oo'    =    85"  22'  uu"  =  70"  18^  bo  :=  75"  25' 

mb      =  ♦85"    0'  00"   =    78"    8'  uu'"  =  19"  41'  *tt  =  80"    91' 

W       =    94"    0'  00'"  =  •29"  10'  ao     =  57"  19' 

In   prismatic  crystals  resorobling  ilvaite;  prismatic  faces  strongly  striated; 
pyi^amidal  faces  smooth;  distinct  crystals  rare. 


LANQBANITE. 
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Cleayage:  b  perfect;  m  yery  distinct;  parting  |  Cy  with  horizontal  striatiooB 

similar   to    cyanite.      Fractnre  subconchoidal    to    uneven.  ^-^-tt-*.*^ 

Brittle.      H.  =   6-7.      G.  =  3-620;    3-577    Pisani.      Color  f^TZ h     r^ToX 

yellow  to  yellowish  brown;    in  thin  splinters  translucent,  fp^l — f-\      rX\ 
red. 

Pleochroism  strong.    Optically  +•    Ax.  pi.  \a.    Bx  X  *. 
Axial  angles  variable' 

fflL=68'  86'-60'  62     2IL=65'  45-67*'  29*     2E„=62*      -62"  56'  Pisani 
3E,=76*    7-79'    9'    2Z=72'*  55-74"  26'     2E!;=68"  36-70" 69  Dx. 


m 


ffi 


Levy-Lex.  give:  Ax.  pi.  |  6.    Bx  xc    PleochroUm:  c  pale  yellow,       Ardennite,  Laaaulz. 
ft  gold-yellow,  a  deep  brownish  yellow. 

€k>mp. — A  vanadio-eilicate  of  aluminium  and  manganese,  composition  uncertain; 
nrobable  empirical  formula  H^Mn^Al^VSi.O,,  or  5H,0.8Mu0.4Al,0,.V,0,.8SiO,  = 
Silica  27'8^  vanadium  pentoxide  10*6,  alumina  23-6,  manganese  protoxide  33*8, 
water  5-2  =  100. 

Arsenic  replaces  the  vanadium  In  varying  amounts,  but  probably  from  alteration  (Lsz.); 
magnesium  ana  calcium  replace  part  of  the  manganese,  also  ferric  iron  the  aluminium  in  small 
amount. 

AnaL— 1,  Lasaulx  and  Bettendorff,  Pogg..  149,  246.  1878.  2.  8,  Bettendorff,  ib.,  100, 126, 
1677.  4.  Pisani.  C.  R,  77,  829.  1878.  also  an  earUer  one,  ib.,  76, 1642, 1872,  giving  8*71  p.  c 
YtOt  and  no  AsiOt. 


G.         BiO«   A1«0»  Fe,0«  MnO  MgO  CaO  VtO.  AsiO»  HtO 

\.  Barkhn^m,       8*620    |  29  74*  28*60    1*06    26*05    8*42    206    914     —     4*04   CuO.P«Ot 

r^^^  -.  99*79 

2.  »<M(m,  traiup.  8-648       27*84         24-22         26*70    801    217    9  20    2*76    6  01  =' 100*91 
8.  rtfOoto.  opo^tM  8*666       27*60    22*76    116    80*61    1*88    188    0*68    9*88    618  CuO  0*17= 

ri00*89 
4.  TeUovhbrown  28*40    24  80    1*81    26-70    4  07    2*98    8*12    6  86    6*20kCuO0  22= 

[10216 

*  Probably  contains  free  quartz.  ^  Ign. 


Other  arsenic  determinations  gave  Bettendorff:  1*88,  2*81,  2  68.  2*98,  6*64  A8«0t;  the  color 
grows  lighter  with  the  increase  in  arsenic. 

Pyr.,  etc. — B.B.  easily  fusible  with  intumescence  to  a  black  glass.  With  borax  gives  a 
manganese  bead.  The  water  can  only  be  driven  off  at  a  strong  red  beat.  Not  attacked  bv 
hydrochloric  and  nitric  acids,  aud  only  feebly  attacked  bv  sulphuric  acid. 

Obs. — Found  at  Balm  Chateau  near  Ottrez  in  the  Ardennes,  Belgium,  in  quartz  veins  in  the 
Ardennes  schists.  It  is  usually  embedded  in  the  quartz  (containing  particles  of  pyrolusite)  and 
associated  with  a  reddish  white  crystalline  nggregate  of  albite. 

Lasaulx  first  noticed  this  mineral  under  the  name  of  manganditthen,  in  consequence  of  a 
supposed  resemblance  to  cyanite.  This,  as  Pisani  urges,  is  on  several  accounts  an  oojectionable 
name,  and  is  naturally  superseded  by  the  name  ardennite,  which  too  has  the  right  of  priority 
over  dewalquite. 

The  name  ardennite  refers  to  the  locality;  dewalquite  was  given  for  the  Belgian  geologist. 
Prof.  G.  Dewalque. 

.— '  Pogg..  147,  247,  1878. 


419.  XiANQBANITB.    O.  FUnk,  Zs.  Er.,  13,  1,  1887,  Ofv.  Ak.  Stockh.,  Bihang,  13  (2) 
No.  7.  91,  1888.    Longbanite. 

Hexagonal.    Axis  6  =  1*6437;  0001  A  1011  =  ♦62°  13'  Flink'. 


i  (0001,  O) 
m  (lOiO,  / ) 


a  (1120,  >.2) 
I  (4150.  »4) 

P  (1012,  4) 


o  (1011.  1) 
d  (2021,  2) 

e  (llSe.  i-2) 


/  (1128,  1-2) 
g  (2248. 1-2) 


^(2181.8^)) 
•  (4156.  J-?; 
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SILICATES, 


op 

CO 

od 
ee 

1. 


=    43''  80' 
=  ♦62"  13' 
=    75°  144' 
=    28'  43^ 


tf  =  47°  87' 
eg  =  65°  28i' 
eh  =  78°  44' 


nam 


a 


MJ 


Figs.  1,  2,  L&ngbau,  Fliuk. 

Anal.~Fliuk,  1.  c. 

SiOa  10  88  SbsOft  15-42 


00' 

r 


40°  16' 
52'  801' 
43°  21' 


ao 
ah 


89°  G» 
15°  87' 
22°    4' 


Crystals  hexagonal  in  habit,  long 
or  short  prismatic;  faces  a  prominent 
and  vertically  striated;  m  small 
and  bright. 

Cleavage  none.  Fracture  con- 
choidal.  Brittle.  H.  =  6-5.  6.  = 
4*918.  Luster  metallic,  brilliant 
Color  iron-black.  Powder  dark 
reddish  brown.    Opaque. 

Oomp. — Manganese  silicate  with 
ferrous  antimonate;  formula  doubt- 
ful,  Flink  calculates  3TMn,SiO,.- 
10Fe,Sb,0,.  The  state  of  oxidation 
of  the  metals  present  is  not  defi- 
nitely settled. 


MdO  64  00 


FeO  10  32  =  100  62 


r.— 6.B.  infusible,  but  becomes  dull  od  the  surface.  On  charcoal  gives  a  fnint  white 
sublimate,  and  with  salt  of  phosphorus  a  silica  skeleton.  Fused  with  sodn  and  saltpeter  gives  a 
deep  green  muss.     Difficultly  soluble  in  h\'drochloric  acid  without  evolution  of  chlorine. 

Obs.— Occurs  sparingly  at  L&tigbau,  Wermland,  Sweden,  with  schefferite  iu  granular  crys- 
talline limestone,  also  associated  with  richterite,  braunite.  magnetite,  hausmannite.  Probably 
also  with  rhodonite  at  the  SiO  mines,  Oryhytte  parish,  Orebro.  Sweden  UgelstrOm). 

Re£— 1  L.  c,  and  Zs.  Kr.,  16.  98,  1888.     See  further  p.  1039. 


Kentrolite  Group. 

420.  KENTROZalTXI.    A,  Damour  and  Q.  vom  BaOi,  Zs.  Er  ,  6.  82,  1880. 

Orthorhombic.     Axes  d:h:6  —  0-6334  :  1  :  0  8830  Rath. 

100  A  110  =  32^  21',  001  A  101  =  54°  20J',  001  A  Oil  =  41°  261'. 

Forms:    h  (010,  t-l);    m  (110.  /);    o  (111,  1). 

Angles,  mm'"  =  ♦64"  43 .    oo'  =  92'  81'.    oo"  =  117'  84'.    oo'"  =  ♦54'  28',    otn  =  81*  18'. 

Cr3^8tal8  minute,  prismatic  in  habit  terminated  by  the  pyramid  o  (111);  often 
grouped  in  sheaf-like  forms  resembling  stilbite.  Faces  rather  rough,  the  prismatic 
horizon  tally  striated.     Also  massive. 

Cleavage:  in  distinct.  Fracture  uneven.  Brittle.  H.  =  6.  6.  =  6*19. 
Luster  vitreous  to  submetallic,  dull.  Color  dark  reddish  brown,  becoming  black 
on  the  surface. 

Comp. — Perhaps  2PbO.Mn,0,.2SiO,  =  Silica  16*6,  manganese  se6quioxide21'89 
lead  protoxide  61-6  =  100. 
Anal. — Damour,  1.  c. 

SiO,  15  95  MnOa  24  50  (or  Mn,0,  2226)  FbO  5979  =  10024 

The  state  of  oxidation  of  the  manganese,  and  hence  the  true  composition  of  the  oiineral,  » 

not  definitely  settled;  if  MnO,  is  present,  the  formula  becomes  PbMn8iO».  which  requires: 
8iO,  l«8.  >rnO,  23-5,  PbO  60  2  ~  100.  The  formula  given  above  corresponds  to  that  of 
melanotekile. 

Pyr.,  etc. — B.B.  on  charcoal  gives  a  lead  coating  and  with  soda  a  globule  ot  lead.  In  a  salt 
of  phosphorus  bend  dissolves  and  gives  in  R.F.  a  slight  yellowish  color,  aftei  the  additiou  of 
■f  itpeter  becomes  bright  violet.  Dissolves  in  part  in  dilute  sulphuric  acid  with  the  sepaxHiion  of 
manganese  oxide  mixed  with  silica.     With  hydrochloric  acid  chlorine  is  disengaged. 

Obs. — From  southern  Chili,  exact  locality  imknowu.    Occurs  with  quartz  barite,  apatite 
named  from  Kevrpov  spil-e.     See  also  p.  1039. 


KBNTROLITE  GROUP— MEL ANOTEKITE.—BEBTRANDITE. 
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421.  BftBULNOTBKITB.  O,  LiruUtr&m,  Of  v.  Ak.  Stockh.,  36,  No.  6,  58,  1880. 
Ifelanotecite. 

Massive. 

Cleavage  in  two  directions^  in  one  of  these  most  distinct.  H.=6*5.  6. =5*73. 
Luster  metallic  to  greasy.  Color  black  to  blackish  gray.  Streak  greenish  gray. 
Nearly  opaque  but  translucent  in  thin  sections,  rleochroic,  bottle-green  and 
red  brown. 

Comp.— Pb,Fe,Si,0,  or  2PbO.Fe,0,.2SiO,  =  Silica '16-6,  iron  sesquioxide  22-0, 
lead  protoxide  61-4  =  100. 

AnaL— 1,  2,  LindstrOm;  1,  after  deducting  2  36  p.  c.  impurities;  3,  after  deducting  8  80  p.  c: 

SiO,    Fe,0,    PbO      MnO     CaO    MgO     K,0    Na,0 

1.        17*82    23-18    55  26      069      002      0*59      0*24      0  54  ign.  0*98,  X  1*27  ==  100*04 
3.        1722    22-81    5842      0  57       —       0-33      018      0-88 

X  =  CuO  0-20,  FeO  0*75,  BaO  0  11  (?),  CI  014,  PaO.  007. 

Pyr.,  etc.-^B.B.  fuses  with  intumescence  tea  black  bead;  with  soda  on  charcoal  gives  9 
globule  of  lead  and  a  lead  coating.  With  borax  reacts  for  iron,  but  on  strong  heating  in  R.F. 
becomes  on  cooling  black  and  opnque  (reduced  lead),  with  salt  of  phosphorus  gives  a  skeleton  oi 
silica     Decompose  by  nitric  acid. 

Obs.— Occurs  with  native  lead.  Intimately  mixed  with  magnetite  and  yellow  garnet  at 
L&ngban  in  Wermland,  S^^  eden.  This  locality  has  also  furnished  tlie  lend  silicates,  hvalotekite 
:iu(l  jrnnomalite  (p.  422).  Named,  in  allusion  to  the  related  hyalotekite,  from  fieXa^,  black,  and 
TtfKeiy,  to  melt  Liudstr6m  calls  attention  to  the  fact  that  of  the  two  possible  formulas  for 
kentrolite  proposed  by  Damour  and  Rath,  the  second  corresponds  exactly  to  the  above  composi- 
tion of  meianotekite. 


422.  BBRTRANDITB.    Nouveau  mineral  des  environs  de  Nantes  E,  Bertrand,  Bull.  Soc. 
Min..  3.  96.  1880,  6.  248,  1888.     Dx.,  ib.,  5,  176,  1882.      Bertrandite  Damour,  ib..  6,  252,  1888. 

Orthorhombic;  hemimorphic.     Axes  d  :  h:  6  =  0-56885  :  I  :  0-5973  Penfield^ 
100  A  110  =  -^r  38',  001  A  101  =  46°  23|',  001  A  Oil  =  30°  51'Pfd. 


Forma^ : 
« (100,  i-i) 
*  (010.  i-i) 


e    (001.  0) 
h    (810,  t-8) 
m  (110, 1) 


f  (180.  i^ 
d  (102.  H)* 
i  (049,  H)* 


6(011.1-1) 

If  (021.  2.i)> 


e  (081,  8-{) 
w  (162.  3Jif 


1. 


3. 


2. 


Fig.  1.  Pisek.  Vrba    2-4.  Stoncham,  Me..  Pfd. 


2V  281' 
♦59^  16^^ 
60'  44' 


ed  =  ♦27'  42' 
dd'  =  55°  24' 
ttr'  =    61"  42' 


7777'  =  100'    8' 

«u '  =  28*  4^ 

ee'    =  12r  40' 

ex  =  6r  5(y 

«fa    =    64'*  26* 

646  BTLIOATJBB. 

Twins  heart-sliaped^  with  axes  crossing  at  angles  of  abont  60^  and  l20^ 

tw.  pi.  6  (Oil),  perhaps  also  /  (130)  and  e  (031),  but 
^  the  last  two  not  quite  certain  (cf.  Vrba).    Also  tw.  pL 


— TT7— ]^    c  Pfd.    Crystals  often  tabular  f  c;  also  |  6;  often  hemi- 
"JJji^      morphic  in  the  direction  of  the  vertical  axis. 

r_ '  T^  I;1auvo«va*     «ii    r\Avf  A/tf  .     a  lark    A  an  #4    /•      f.Vio    loflf.    rkArkanft 


m^A^ii^^F^  (Jleavage:  f/i  perfect;  also  ft  and  c,  the  Iw*  ^rbapB 

due  to  lamellar  structure.  H.  =  6-7.  G.  =  2-59-2-6U. 
Luster  vitreous;  pearly  on  c.  Colorless  to  slightly  yellow.  Transparent.  Pyro- 
electric,  the  flat  plane  (f.  5)  c  +  on  cooling,  the  rounded  face  — . 

Optically  — .    Ax.  pi.  ||  b.    Bx«  J.  a.    Dispersion  p  <  v.    Axial  angles: 

Nantes         2Ha.y    =82'        2Hay    =118*       .-.    2Vy   =  74»  51f    >»=l-569Btd. 
Mt.  Antero  2Ko.y    =  101*  10'    .'.    (J3  =  1-569)   2Y^    =  108'  42*    2Va^    =  71*  18'  Pfd. 

Comp — H,Be,Si,0,  or  H,0.4Be0.2SiO,  =  Silica  60-3,  glucina  421,  water  76 

=  100. 

The  water  ffoes  off  only  at  a  red  heat.    Groth  writes  the  formula  as  a  basic  orthosQicate. 
AnaL— 1,  Dainour.  1.  c.    2,  Pfd.,  on  0*18  gr. ,  1.  c.    8,  Preis,  Zs.  Kr.,  16,  200, 1889. 

SiO.       BeO      H.0 

1.  Barbln  G.  =  2  586  49  26      42  00      6'90  Fe«Ot  1'40  =  99*56 

2.  Mt.  Antero    G.  =  2*598  51*8       89'6       8*4   CaO  1*0  =  100*8 

8.  Pisek  G.  =  2-599  Yrba         49  90     42*62     7*94  AlsOt,Fe,0.  <r.  =  100*46 

^jr. — B.B.  infusible  but  becomes  opaque.    Insoluble  in  acid. 

Obs. — Occurs  implanted  upon  quartz  or  feldspar  in  cavities  of  a  pegmatyte  foHuing  veins  in 

Sneiss  at  Petit-Port  and  at  the  quarries  of  Barbin  near  Nantes,  France;  also  from  la  villeder. 
[orbiban  (Bull.  Soc.  Min.,  12,  514.  1889).  In  a  feldspar  quarry  at  Pisek,  Bohemia,  with 
corroded  beryl,  in  part  aquamarine,  also  apatite,  tourmaline,  etc.  On  Mt  Antero,  Chaffee  Ck>., 
Colorado,  with  phenacite  and  sometimes  inclosing  it  as  of  earlier  formation;  both  are  implanted 
upon  corroded  aquamarine  crystals.  Also  at  Stoneham,  Me.,  in  cavities  with  herdeiite.  At 
Amelia  Court  House,  Va.,  with  etched  bervl. 

Named  for  £.  Bertrand,  the  French  Mineralogist. 

Ref.— *  Stoneham,  Am.  J.  Sc,  37,  218,  1889.  For  Mt.  Antero  he  obtained  &:i:hr= 
0*5728  : 1  :  0  5998,  ib.,  36.  52.  1888,  40,  490,  1890.  Scharizer  suggested  a  monoclinic  form  for 
the  Pisek  mineral,  Zs.  Kr.,  14.  88,  1888,  which  is  not  confirmed  oy  optical  characters  nor  by 
Yrba's  measurements,  Zs.  Kr.,  16, 194,  1889;  the  latter  shows  that  there  is  an  apparent  reUtion 
In  form  to  calamine,  although  the  formulas  differ  by  one  molecule  of  water,  thus: 

B&rtrarUUie  id  :  h  :  \h  =  0*7248  :  1  :  0*4186  Stoneham.  Pfd. 

0*7191  :  1  :  0*4206  Pisek.  Vrba. 
OaloffWM  &\h\   i  =  0-7884  :  1  :  0*4778  Schrauf. 


The  hemimorphic  character  of  the  species  was  shown  by  Penfleld 
•  Btd..  1.  c.    « Scharizer.  Pisek,  I.  c.    *  Pfd.,  f 


Stoneham,  1.  c.    *  Vrba,  Pisek,  L  a 


Division  11.    Oi^gen  Ratio  2  :  3.    Formula  B,SiO». 

423.  OATiAMTWB.  Cadmia  pt  PUn„  34,  2;  Agrie,  Foss..  255,  1546.  Lapis  calaminarls, 
G0rm.  Galmei  pt.  Agrie.,  Interpr.,1546.  Gkdlmeja  pt..  Lapis  calaminaris pt.,  Cadmia oi&cin.  pL, 
Wall.,  Min.,  247,  1747;  Zincum  naturals  caldforme  pt.,  Galmeja.  Lapis  calaminaris  pt.,  Cronst., 
197,  1758.  Calamine  pt.  Fr,  Trl.  Wall.,  1,  447,  1758.  Zincum  spatosum  dnereum  oompactom 
«Iectricum,  ib.  flavescens  drusicum  (fr.  Carinthia),  «.  Bom,  Lithoph.,  1,  182,  1772.  Calamine 
pt..  Mine  de  Zinc  yitriforme  (with  figs.)  de  Liile,  Crist.,  829,  1772.  3,  81,  1788;  Kieselerde,  2aiik. 
ozyd(fr.  Derbyshire),  Klapr.,  Crell's  Ann.,  1,  891,  1788.  Galmei  pt.  Kar$t,,  Tab..  24,  1791. 
Zincoxydept.  K,  Tr.,  4,  1801.  Electric  Calamine,  Silicate  of  Zhic,  Smith^n,  Phil.  Trans., 
1808  Zinc  Calamine  Brangn.,  Min.,  2,  186,  1807.  Zlnkglaserz  Kant,  Tab.,  70,  100, 1808. 
Zinkkieselcrz,  Kieselzinkerz,  Eiesebdnkspath,  Kieselgalmey,  O^rm,  Zinc  oxyd6  silicif^re  £L 
Calamine  Beud.,  Min.,  2,  190,  1882.  Smithsonite  B.  S  JT,  Min.,  1852  [not  Smithsonite  Awl.] 
Remimorphit  Kenng,,  Min.,  67.  1858.    Wagit  Rado$tkov»ki,  C.  R.,  63. 107, 1862. 

Orthorhombic;  hemimorphio.    Axes  d:h:6  =  0*78340  :  1  :  0*47782  Schranf*. 
100  A  110  =  38^  44',  001  A  101  =  31°  22|',  001  A  Oil  =  25^  82J'. 
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Fonni*: 

a  (100,  irl) 
h  (010,  i-l) 
0  (001,  0) 

m(110,  7) 
n  (120,  ».5)».« 
0  (180,^)* 
ir  (290,  ^|)» 
9  (150.  ^6)» 


^  (106.  H)' 
»'  (106,  fi)" 
r  (108,  H)* 
P  (205,  H)« 
V  (102.  H)' 
«  (101,  \l) 
i,  (408,  f  V 
/« (201,  2-i)? 
t  (801,  8-i) 


a  (018, 
d  (012, 
«  (Oil. 
6  (048. 
/(082, 
^  (058, 
B  (074, 
A  (021, 
t  (081. 
k  (061, 


i-i) 

2-i) 
8-i) 
6-l)» 

3. 


I  (071,  7.i)» 

r  (112,  «* 

«  (884.  «>• 

«  (111,  D* 
«  (882, 1)* 

u  (211,  2-2) 
/J  (821.  8-1) 
y  (481.  44)» 


r  (281  84)* 
r  (471.  74)« 
«  (121,  2-ii) 
00  (182.  {-$)* 
0(810  1,  10jf)« 
4  (148,  l4)* 
X  (141.  4.i)« 
t  (168,  2.i)< 
o-  (172,  f  })• 


Figs.  1-4,  AlteDberg,  after  Rose. 
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Twins :  tw.  pi.  c,  axes  parallel  and  antilogous  poles  of  crystals  together.  Grjs- 
tals  hemimorphic  with  the  upper  extremity,  the  analogous  pole,  often  hignly 
modified  with  macrodomes  and  brachydomes  prominent^  and  the  lower,  the  antil- 
ogous pole,  terminated  by  the  pyramids  w,  v,  also  e,  or  with  e  rounded  and  rarely 
n  and  c'.  Usually  implanted  and  showing  one  extremity  only.  Crystals  often 
tabular  I  d;  also  prismatic;  faces  6  vertically  striated.  Often  grouped  in  sheaf« 
like  forms  and  forming  dnisy  surfaces  in  cavities.  Also  stalactitic,  mammillary, 
botryoidal,  and  fibrous  forms;  massive  and  granular. 

Cleavage:  in  perfect;  a  (101)  less  so;  c  in  traces.  Fracture  uneven  to  snb- 
conchoidal.  Brittle.  H.  =  4*5-5,  the  latter  when  crystallized.  G.  =  3  •40-3-50, 
3*43-3 '49,  Altenberg.  Luster  vitreous;  csubpearly,  sometimes  adamantine.  Color 
white;  sometimes  with  a  delicate  bluish  or  greenish  shade;  also  yellowish  to  brown. 
Streak  white.     Transparent  to  translucent. 

Optically  +;  double  refraction  strong.  Ax.  pi.  1  a.  Bx^  X  c«  Indices  and 
axial  angles: 


«,  =  1-61069  /?,  =  1-61416  rr  =  1«8344 
a-  =r  1-61868  fi.  =  l-61«ft6  r,  =  1  68597 
a    =z  1-61706    //^  =  1-62020    rit  =  1-68916 


2V,  =  47"  80' 
2V^  =  46*  9' 
2Vl  =  44"  42 


2E,    =r  81"    r  Lang 
2E-    ■=:  78"  89'     '• 
2EL  s=  76"  81'      •• 


AiK),  measured       2E,  =  81"    8'       2E_  =  78"  7'        2E„  =  76"    Lang" 

2E,  =  82"  80'        2E^  =  80"  2E^  =  75"    Dx. 

2E,  =  85'  21'  at  8^-8,    82"  50'  at  17".    77'  50'  at  95" -6,     76"  82'  at  121*  Dx. 


Strongly  pyroelectric,  the  more  highly  modified  extremity  of  the  crystals 
(as  ordinary  aeveloped,  cf.  f.  4)    the  analogous  pole,  the  lower  the  antilogous; 
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in  twins  the  lal^ter  poles  in  contact.  See  Eiess  and  Rose";  also  later  Baner  and 
Brauns",  who  used  the  Kundt  method  of  investigation  and  describe  the  results  with 
great  fullness. 

Var.— 1.  Ordinary,  (o)  In  crystals  as  described  above,  {b)  Mammillary  or  stalactitic. 
{c)  Massive;  often  cellular.  Wagite  is  a  concretionary  light  blue  to  green  calamine  from  Nizhni 
Yagurl  in  the  Urnl;  G.  =  2  707. 

2.  Carbonated.  Sullivan  has  described  (Dublin  Q.  J.  Sc,  2, 150,  1 862)  a  variety  of  calamine 
from  the  Dolores  mine  iu  the  province  of  Sautander,  Spain,  occurring  in  concentric  pisolitic 
masses,  frequently  containing  a  semitranslucent,  opaMike  nucleus.  This  mineral,  produced 
from  the  hydrous  carbonate  by  the  action  of  silicated  waters,  contains  from  12  to  20  per  cent,  of 
zinc  carbonate;  G.  =  2  88-3*09 

3.  Argillaceous.  Another  calamine  from  Spain,  analyzed  by  SchOnichen  (B.  H.  Zt^.,  22, 163), 
contains  20  to  26  p.  c.  of  alumina,  with  31  5  p.  c.  of  silica,  21  to  28-6  p.  c.  of  zinc  oxide,  and  18 
to  20  of  water;  and  is  apparently  calamine  mixed  with  clay.  It  occurs  massive;  color  at  first 
white,  changing  in  the  air  to  violet,  brown,  and  finally  black;  feel  soapy. 

Clays  carrying  varying  amounts  of  zinc  silicate  are  common  in  the  zinc  regions  of  south- 
western Missouri,  and  occur  also  in  Virginia.  Those  of  Missouri  include:  (1)  the  red,  rather  tough 
and  harsh  "joint  clays  "and  (2)  the  "  tallow  clays"  with  greasy  feel,  yellowish,  ash-gray,  or 
brown  colors  after  drying.  The  latter  occur  in  layers  of  several  inches  m  thickness  up  to  two 
or  three  feet  and  in  lumps  from  50  to  500  lbs.  or  more.  The  "tallow  cla^'s"  are  very  fine 
grained,  plastic,  and  on  drying  shrink  and  crumble  into  small  fragments.  The  amount  of  ziac 
oxide  present  varies  chietiy  between  30  and  40  p.  c.  See  further  W.  H.  Seamon,  Am.  J.  So., 
39,  38,  1890.  A  lithomarge-like  clay  from  the  Bertha  zinc  mine,  Pulaski  Co.,  Virginia,  con* 
tained  12  p.  c.  ZnO,  B.  H.  Heyward,  Ch.  News.  44,  207,  1881. 

Comp.— H,Zn,SiO,  or  H,0.2ZnO.SiO  =  Silica  25-0,  zinc  oxide  67-6,  water 
7-5  =  100.  The  water  is  basic  since  (Fock)  it  goes  off  only  at  a  red  heat, 
the  mineral  being  unchanged  at  340°  C.  The  formula  is  probably  (ZnOH),SiO, 
or  a  basic  metasilicate. 

For  analyses  see  5th  Ed.,  p.  408.  Also  1,  Genth.,  Am.  Phil.  8oc.,  23,  46, 1886.  2,  Eyer- 
man.  Am.  J.  Sc.  37,  501,  1889. 


SiO, 

ZnO 

HaO 

1.  Pnlaski  Co.,  Va. 

25  01 

67-42 

8-82 

=  100-75 

2.  Friedensville 

24-82 

6505 

7-86 

Fe«0,  213  =  9915 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  whitens,  and  gives  off  water.  B.B.  almost  in 
fuj-ible  (F.  =  6);  moistened  with  cobalt  solution  gives  a  blue  color  when  heated.  On  charcoal 
with  soda  gives  a  coating  which  is  yellow  while  hot,  and  white  on  cooling.  Moistened  with  cobalt 
solution,  and  heated  in  O.F.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  with  acids 
even  when  previously  ignited.  Decomposed  by  acetic  acid  with  gelatin ization.  Soluble  in  a 
strong  solution  of  caustic  potash. 

Obs.— Calamine  and  smithsonite  are  usually  found  associated  in  veins  or  beds  in  stniti^ed 
calcareous  rocks  accouipniiying  sulphides  of  zinc,  iron,  and  lead.  Thus  at  Aix-la-Chapelle;  Raibel 
and  Bleiberg,  in  Carinthia,  in  the  upper  Triassic;  Moresnct  in  Belgium,  Freiburg  in  Baden, 
Iserlohn,  Tarnowitz,  Olkucz.  Miedzanagora,  Rezbdnya,  Schemnitz.  At  Roughten  Gill,  in 
Cumberland,  in  acicular  crystals  and  mammillary  ci-usts,  sky-bhie  and  line  green;  at  Alston 
^loor,  white;  at  the  Rutland  mine,  near  Matlock,  in  Derbyshire,  in  brilliant  crystals,  and 
grayish  while  and  yellow,  and  mammillary;  at  Castleton,  in  crystals;  on  the  Mendip  Hills, 
mostly  brownisli  yellow,  and  in  part  stalactitic;  in  Flintshire,  etc.,  Wales;  Leadhills,  Scotland. 
Large  crystals  have  been  found  at  Nerchinsk,  in  Eastern  Siberia. 

In  the  United  States  occurs  at  Sterling  Hill,  near  Ogdensburg,  N.  J.,  in  fine  clear  crystalline 
masses  In  Pennsylvania,  at  the  Perkiomen  and  Phenixville  lead  mines;  in  a  lower  Silurian 
rock  two  miles  from  Bethlehem,  at  Friedensville,  in  Saucon  valley,  abundant  and  extensively 
worked:  on  the  Susquehanna,  opposite  Selinsgrove.  Abundant  in  Virginia,  at  Austin's  mines  in 
Wytlie  Co.  A  pale  yellow,  fusible  zinciferous  clay  occurs  in  considerable  abundance  with 
Cfifamiue  at  the  Ueberroth  mine,  Friedensville.  With  the  zinc  deposits  of  southwestern  Mis- 
souri, especially  about  Granb}',  both  as  crystallized  and  massive  calamine,  and  mixed  with  an 
aluminous  silicate  forming  the  *' tallow  clays"  above  described.  According  to  Seam  on  (1  c.) 
the  calamine  has  been  gradually  crystallized  out  of  the  zinciferous  clays,  these  having  been  first 
formed.  At  the  Emma  mine,  Cottonwood  Caiion,  Utah,  in  greenish  blue  mammulary  forms 
with  wulfenite  and  cerussite. 

The  nauje  Cdlamiite  (with  Qalmei  of  the  Germans)  is  commonly  supposed  to  be  a  corruption 
of  Cadtnia.  Agricola  says  it  is  from  calamus,  a  reed,  in  allusion  to  the  slender  forms  (stalactitic) 
common  in  the  cadmia  fornacum. 

The  cadmia  of  Pliny  and  of  other  ancient  authors  included  both  the  native  silicate  and  car. 
bonate,  and  the  oxide  from  the  chimneys  of  furnaces  (cadmia  fornacum).  The  two  native  ort^ 
rontinued  to  be  confounded  under  the  name  lapis  calaminaris,  calamine  or  galmei,  until  investi- 
gated chemically  by  Smith.s(m  in  1803.    Earlier  analyses  had  made  out  chemical  differences,  and 
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some  authors,  before  1790,  had  rightly  suggested  a  division  of  the  species:  Bergmann  having 
found  28  p.  c.  cnrbon  dioxide  in  a  Holywell  specimeu  (J.  Phys.,  16, 17,  1780):  and  Pelietier,  in  a 
kind  from  Freiburg  in  Breisgaii,  which  had  been  called  ZeoUie  of  Breisgau  because  it  gelatinized 
with  acids,  52  p.  c.  nilicu,  with  86  zinc  oxide,  and  12  water  (J  Phys.,  20,  420, 1782).  una  Klaprotb, 
ill  another,  similarly  gelatinizing,  6tt  zinc  oxide  and  88  silica.  But  Smithson  was  the  tirst  to 
make  known  the  true  composition,  and  clear  away  all  doubts. 

De  Lisle  noticed  the  crystal  line  forms  of  the  two  species,  describing  one  kind  as  pdsmatic 
with  diiiedrul  summits,  and  the  other  as  scaieuohedral  like  dogtooth  spur,  yet  did  not  fully  ap- 
preciate the  importance  of  the  observation;  while  UaQv,  14  years  later,  in  his  TraUe,  describes 
only  the  cr3'stals  of  the  silicate^  and  takes  the  ground  tliat  the  zinc  carbonates  was  only  an  im- 
pure calcareous  *'zinc  oxyde." 

In  1807  Btouguiart  called  the  silicate  calamine,  leaving  for  the  other  ore  the  chemical  name 
tine  earbonatee.  In  1832,  Beudaut  followed  Bronguiart  in  the  former  name,  and  designated  the 
latter  SmiihsonOe  after  Smithson,  who  had  analyzed  in  1808  the  carbonate  as  well  as  silicate. 
Thus  the  two  species  were,  at  last,  not  only  distinguished,  but  miueralogically  named. 

Unfortunately,  Brooke  &  Miller,  in  1852,  reversed  Beudant's  use  of  these  names,  with  no 
good  reason;  and  in  1858,  Keungott,  on  account  of  the  confusion  of  names,  as  he  says,  introduced 
for  the  silicate  the  new  name  Hemimorphite,  and  so  added  to  the  confusion.  These  innovations 
should  have  no  favor. 

Ret—'  Ber.  Ak.  Wien,  38  (1),  789.  1859.  *  See  Schrauf,  1.  c,  for  early  authorities  (Mohs, 
etc.);  also  Gdt.,  Index,  2.  227, 1890,  and  Bauer  and  Brauns,  ref.  below.  ^  Hose.  Abh.  Ak.  Berlin, 
70.  1848,  Pogg.,  69.  302.  1863.  *  Dbr.,  Poeg.,  92,  245,  1854.  *  Hbg..  Min.  Not..  2,  20.  1858. 
•Schrauf.  1.  c.  "»  Dx.,  Min..  1.  p.  117,  1862.  «  Slg..  Zs.  Kr.,  1,  842.  1877.  •  Cesdro,  Bull.  Boc. 
Min.,  9,  342,  1886.  '«  Schulze,  Mitth.  Ver.  Neuvorpommern  u.  liQgen,  59,  1886  (Mitth.  Univ. 
Greifswald).  »'  Bauer  and  Brauns,  Jb.  Min.,  1, 1. 1889.  >*  Lang,  Ber.  Ak.  Wien,  37,  379,  1859. 
'*  Rie.»«  and  Rose,  Abh.  Ak.  Berlin,  70,  1848;  Bauer  and  Brauns,  1.  c. 

MoRESNETiTE  Missc,  Vh.  Vcr.  Rheinl.,  C.-Bl.,  98.  1865.  A  mineral  from  Altenberg,  near 
Aachen,  occurring  w^ith  calamine.  Two  varieties  are  found,  one  dark  to  leek-green  and  opaque; 
the  other  light  emerald -green,  transparent.  The  latter  is  the  purest;  it  hasH.  =  2-5.  conclioidal 
fracture,  streak  white.  It  afforded  on  analysis:  8iO,  80  81,  AUO,  13-68,  FeO  027,  l^iO  1 14, 
ZnO  48  41.  MgO  <r.,  CaO  Ir.,  H,0  11-37  =  10018.    Difficultly  soluble  in  acids. 

Vanuxemite  G.  (7,  Shepard^  Contrib.  Min.,  1876.  A  product  of  the  decomposition  of  zinc 
ores  at  Sterling  Hill,  N.  /.  Occurs  in  irreg\ilar  white  patches  in  a  firm  ochery  aggregate. 
G.  =  2'5.  Does  not  adhere  to  the  tongue,  but  emits  a  slight  clayey  odor  on  being  breathed  upon. 
An  aimlysis  gave:  SiO,  35-64,  A1,0,  11-70.  ZnO  32-48-36-0.  BUO  14-80-19-88.  Obviously  a 
mixture  of  white  clay  with  zinc  silicate. 

424.  OARPHOUTE.  Karpholith  Wem,,  Letztes  Min.  Syst.,  10.  48,  1817.  Strohstein 
Germ.     Strsiwstone. 

Monocliiiic.  Prismatic  angle  68°  33'.  "  In  radiated  and  stellated  tufts,  and 
groups  of  acicular  crystals.     Twins:  tw.  pi.  a  (100). 

v''ery  brittle.  H.  =  5-5-5.  G.  =  2-935.  Luster  silky,  glistening.  Color 
pure  straw-yellow  to  wax-yellow.  Pleochroism  distinct:  r  colorless,  b,  a  paleyellow. 
Optically  -.     Bx.  J.  Z>  (010).     BXo  A  <J  =  3°  to  5°  L^vy-Lcx.*     2V  =  60°  approx. 

Conip — H,MnAl,Si,0.,  or  2H,O.MnO.Al,0,.2SiO,  =  Silica  36-5,  alumina 310, 
manganese  protoxide  21  5,  water  11*0  =  100. 

The  water  goes  off  at  a  red  heat;  hence  probably  (Groth)  as  a  basic  metasilicate. 
Anal.— 1.   Haiier,  Ber.   Ak.  Wien,   12,  505.  1854.    2.  Balowius,  Zs.  G.  Ges..  22,  456,  1870. 
8,  Koninck.  Bull.  Ac.  IJelg.,  47,  564,  1879.     For  earlier  analyses,  5th  Ed.,  p.  419. 

8iO,    AUO,   Fe,0,  Mn^O,  FeO   MuO  MgO  CaO    H,0 

1.  Schlackenwald        8615    1974      987    20  76      —       —        —    256    10  19  F 174  =  10101 

2.  Wippra,Hftrz  8802    2940      2  89       —      407    11*78    1*80    —     1017  Alk.O  46,  quartz 

fl'17  =  99-76 
8.  Meuville  8715    80  11      227       —       —     1797    041    —     1122  Alk.  0.54,  CuO 

[0-38  =  100 

From  8,  84  p.  c.  quartz  have  been  dedticted. 

Pyr.,  etc.— In  the  closed  tube  gives  water,  which  reacts  acid  and  attacks  the  glass 
(fluorine).  B.B  swells  up  and  fuses  at  8*5  to  a  brown  glass.  With  the  fluxes  gives  reactions 
for  manganese  and  iron.  Not  decomposed  by  hydrochloric  acid.  Decomposed  on  fusion  with 
alkaline  carbonates. 

Obs. — Occurs  in  minute  divergent  tufts,  disposed  on  granite,  with  fluorite  nnd  quartz,  in 
the  tin  mines  of  Schhickenwald:  also  at  Wippra  m  the  Harz  on  quartz;  near  Meuville  in  the 
Ardennes  in  quartz  pebbles;  in  t he  Beau jolais,  Fi'ance.  It  was  named  by  Werner  in  allusion 
to  its  color,  from  Koifjtpni,  straw. 

Re£— »  Min.  Roches,  164.  1888 
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426.  OBRITB.  Ferrum  calciforme  terra  quad  am  incognita  intime  mixtum,  Tungsten  vod 
Bastn&s,  Cronstedt,  Ak.  H.  Stockholm,  1751,  Min.,  188,  1758.  Cent  Hi$.  <t  Ben.,  Cerium  enny 
Metal,  etc..  1804,  Qehlen's  J..  2,  897,  1804,  Afh..  1,  58.  1806.  Ocliroit  Klapr,,  Gehlen's  J..  2. 
808,  1804.  Cererit  Klapr.,  Beifr.,  4,  140,  1807;  Kant.,  Tab..  74,  1808.  Cerium  oxyde  sillceux 
^.,  Tabl..  1809.  Cerin-SteinWwn.,  Hoffm.  Min.,  4,  a,  286,  1817.  Kieselcerit  Gmn.  LaulLano 
cerit  Hermann,  J.  pr.  Ch.,  82,  406.  1861. 

Orthorhombic,    Axes  d  :  J  :  (J  =  0-9988  :  1  :  0-8127  A.  E.  Nordenskiold*. 
100  A  110  =  44°  58',  001  A  101  =  39°  8',  001  A  Oil  =  39°  6'. 
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Crystals  rare,  highly  modified;  habit  short  prismatic.     Commonly  massiTe; 

granular. 

Cleavage  not  observed.  Fracture  splintery.  Brittle. 
H.  =  5-5.  G.  =  4-86  Nd. ;  4-912  Haid.  Luster  dull 
adamantine  or  resinous.  Color  between  clove-brown  and 
cherry-red,  passing  into  gray.  Streak  grayish  white. 
Slightly  subtransluceut. 

Comp. — A  silicate  of  the  metals  of  the  cerium  group 
with  iron  and  calcium  in  small  amount,  also  water; 
formula  doubtful. 

Ramroclsberg's  analysis  corresponds  nearly  to  8Ha0.2CeiOi. 
SSiOi  which  requires:  Silica  20*1,  cerium  trioxide  73'8,  water  6*1 
=  100.  Liudstr5m'8  analysis,  however,  gives  approximately 
8H90.2(Ca,Fe)0.3CeaO,.68iOa;  Groth  writes  the  formula  (Ca,Fe) 
(CeOXOH),Ce,(SiO,),. 

On  the  rare  earths  in  cerite.  cf .  Crookes,  Ch.  News,  64,  21,  40,  etc. ;  also  Krllss  and  Nilson, 
Ofv.  Ak.  Stockh.,  44,  871,  1887;  the  latter  identity  didymium  chiefly,  also  samarium. 

Hermann  (1.  c.)  gave  the  name  lanthunoceriU  to  the  mineral  analyzed  by  him,  which  he  found 
to  contain  lanthanum  and  didymium  chiefly,  with  but  little  cerium. 

Anal.— 1,  Rg.,  Pogg.,  107,  681,  1859.  2,  Lindstrom.  Ofv.  Ak.  Stockh.,  30,  13.  1873. 
8,  Stolbaand  Eettner,  fier.  BOhm.  Ges.,  872,  1879.  Also  Hisinger,  Hermann,  Kierulf,  see  5th 
£d.,  p.  414. 


1. 

9.  G.  =  4-86 

8. 


SiO,  Ce,0,  Di,0,.La,0,  FeO  Al.O,  CaO  H,0 

1918  64-56  7-28          154  —      185  6-71  =  99*61 

22  79  2406  85*87         8*92  126    4'85  8-44gangue4 

1818  38-25  84-60         8 18  —      1-69  518  =  9608 


=  00-52 


Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  infusible  alone;  with  borax  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner  flame  a  weak 
iron  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yellow  slaggy  mass.  Gelatinizes 
with  hydrochloric  acid. 

Ob«.— Occurs  at  Bastnfis,  near  Riddarhyttan,  in  Westmanland,  Sweden,  forming  a  bed  in 
gneiss,  and  associated  with  mica,  hornblende,  chalcopyrite,  cerine  (allanite),  etc.  It  h&vn 
considerable  resemblance  to  the  red  granular  variety  of  corundum,  but  is  readily  distinguished 
by  its  inferior  hardness. 

Hisinger  and  Berzelius,  in  1803-4.  detected  in  this  mineral  a  new  metal  which  they  named 
cerium,  after  the  planet  Ceres,  then  recently  announced:  and  the  mineral  they  called  cerite. 
Klaproth  made  the  same  discovery  about  the  same  time,  and  gave  the  name  ockroite  to  the 
mineral,  and  oehroite  earth  to  the  new  earth  (alluding  to  its  color,  from  ooxpo^,  brownUh  peUow). 
In  his  Beitrilge,  1807,  Klaproth  accepted  the  names  of  Hisinger  and  Berzellua,  yet  added  a 
syllable  (lest  they  should  appear  to  come  from  tctfoa,  wax),  making  them  eererium  and  cererUe— 
a  change  not  accepted.  In  1889  Mosander  proved  that  the  oxide  of  cerium  contained  the  new 
metal  lanthanum,  and  in  1^42  another  new  metal,  didymium, 

Ref— »  Ofv.  Ak.  Stockh.,  30,  18. 1878. 
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426.  TOnRMAUNB.  Bartjf  tgn.  ^fpranoutT.  Turanutll,  Tunnalfn  (fr.  Cejlon),  Ojilim 
Hama  Oartitana,  Curloate  Spevululioaea,  elc.  Ton  uinem  Llebliaber,  der  immcr  gem  BpecuJlrt, 
Chemulti.  17U7.     Pierre  tie  Ceyton:  uq  petit  Blmati;  M.  Lemery  la  fll  voir,  etc.,  Uiat,  Ac.  Sci., 


t.  Born,  Lithoph..  1,  47,  1772.     Bcnuc  electricus  Linn.,   Syst.,  96,  1768.      TourmallQe  Qftmet 
mi.  Foes.,  148,  1771.     Tounnalliie  Kirv.,  Min.,  1,  271,  1704. 

Earlgij/n.  of  opaque  T.  Schuil  pt.  Brkar,  150S;  Schlrl  pt.  Bruekmann,  1727  [«eep.  SM], 
SkiOrl  pt.,  Coroeua  cryHUilUatiu  pt..  Wait.,  189,  1747.  BsKtltes  cryat.  pL,  SlcOTlCrTst&ll  pt., 
Orontt..  70.  1758.  Schorl,  aungeDHChSrl,  Oatn.:  Bhorl.  Bliirl.  Cockle.  Sngl.  Bonx  Biuwlte* 
Sinn.,  Srn.,  95,  1768.  Bualtea  crTStalliMtua  e.  Bom,  Lithoph.,  1.  84,  17TJ.  2.  BO,  177S.  Short 
Kine..ma..  1,265,1794. 

l^it.  from  union  <f  T.  and  8.  in  onetpeetet.  Touimdlne  ou  Basalte  transpareDt  =  Schorl, 
de  lAie,  Criat..  2M,  with  flg.  crrit.  (and  proofs  ot  ident.  of  T.  &  S.),  1^72.  Sctiorl  trsDaparent 
rliomboldal  dlt  Toiinnaline  et  Peridot  =  Schorl,  dt  Liile,  Crlat..  9,  844,  with  Bgt.,  1TS8.  BchOrl, 
STangenachOrl  (iucl.  tut.  (1)  Schnarzer  8.,  (8)  Elektrlscher  B.  =  Turmallti),  wim.,  Crooat.,  169, 
1790;  Berain.  J.,  I,  874,  1789;  Jamaon,  Mlo.,  1818.     Tourmaline  H..  Tr..  3.  1801. 

Var.  tnlrod.  at  Sp.  Rubellite  (fr.  Siberia)  Kino.,  Min.,  1,  288,  1794  =  Daourite  Dtlamtlk., 
T.  T.,  a.  a08,-  17S7  =  Biherile  FHarmina.  J.  de  I'Ecole  PolrtecbD.,  1.  4S9  =  TourmBllae  apyi* 
B..  4.  18111  =  Apyrit  Uav*m.,  Uandb.,  642,  1818.  Inaicoliie  aud  Apbrlzite  (fr.  Norwar) 
dAndrada.  J.  Pbya.,  61.  248,  1800,  Scberer'a  J.,  4,  19,  1800.  TalUlite  Dom«yko,  Min..  IW, 
1800  =  Cobre  negro  estrellado  de  'Tanlal  (Atacama). 

Yar.  intnd.  a*  Balnp.  Achrolt  (fr.  Elba)  Arm.,  J.  pr.  Cb.,  36,  283,  181S.  DmtU 
•MumaM.  Hfn.,  47S,  liM. 


Rhombohedral;  hemimorphio.    Azla  i 
Eapffer'. 
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^gM.    I,  4,  Common  roruui.    3,  8,  0.  6,  P<?rr?pont,  N.  T.;  So,  baaal  section  of  8,  J.  Btanlo^ 
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Antllogons  Pole. 


Analogous  Pole. 


Fig.  7,  Common  form.    8,  9,  10,  Gouverneur,  K.  Y.,  Farrlngton:  the  antilogous  end  sbora 

11,  12,  Gouverneur,  N.  Y.,  Rose.    18,  Unionville,  Pa. 
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Gry8.tals  usually  prismatic  in  habit,  often  slender  to  acicular;  rarely  flattened, 
the  pridm  nearly  wanting.  Prismatic  faces  strongly  striated  vertically,  and  the 
crystals  hence  often  much  rounded  to  barrel-shaped.  The  triangular  prism 
m  (1010)  frequently   predominating,  the    complementary  form  »w^  (OliO)   then 

absent  or  subordinate;  also  the  hexagonal  prism  a  (1120)  present  alone;  or,  a^aiu, 
m  with  a\  the  cross-section  of  the  prism  then,  respectively,  three-sided,  six  sided, 
or  nine-sided.  Crystals  commonly  hemimorphic  (cf.  figures) ;_  the  rhombohedron 
r  (1011)  occurring  on  the  edges  of  the  trigonal  prism  m  (1010)  at  the  antilogous 

end  (see  below);  also  the  rhombohedron  o  (0221^  and  scalenohedron  u  prominent  at 
the  antilogous  end  (Pierrepont,  Gouverneur,  Pid.,  cf.  f.  5,  6,  9,  10).     renetration- 
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twins  with  parallel  axes  not  common;  also  rare^  a  crnciform-twin  with  r  as  iw.  pi.' 
Crystals  sometimes  isolated  but  more  commonly  in  parallel  and  radiating  groups. 
Sometimes  massive  compact;  also  columnar^  coarse  or  fine,  parallel  or  divergent. 

Cleavage:  a,  r  difficult.  Fracture  subconchoidal  to  uneven.  Brittle  and 
often  rather  friable.  H.  =  7-7*5.  G.  =  2'98-3"20.  Luster  vitreous  to  resinous. 
Color  black,  brownish  black,  bluish  black,  most  common;  blue,  green,  red,  and 
sometimes  of  rich  shades;  rarely  white  or  colorless;  some  specimens  red  internally 
and  green  externally;  and  others  red  at  one  extremity,  and  green,  blue,  or  black 
at  the  other.     Streak  uncolored.     Transparent  to  opaque. 

Strongly  dichroic,  especially  in  deep  colored  varieties;  axial  colors  varying: 
widely.'  Absorption  for  the  ordinary  ray  go  (vibrations  ±,6)  much  stronger  than 
for  the  extraordinary  ray  e  (vibrations  ||  d)'y  thus  sections  ||  6  transmit  sensibly  the 
extraordinary  ray  only,  and  hence  their  use  (e.g.,  in  the  tourmaline  tongs)  for 
giving  polarized  light.     Exhibits  idiophanous  figures."    Optically  — .     Double  re- 
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£rofeyey  (1.  c.)  shows  that  the  refractive  indices  vary  somewhat  widely  witli  the  color  and 
even  in  successive  layers  of  the  same  crystal. 

Becomes  electric  by  friction;  also  strongly  pyroelectric  as  early  investigated  by 
Rose,  and  later  by  others.*  The  end  terminated  by  the  rhombohedron  r  (1011)  and 
the  corresponding  unit  prism  m  (1010)  is,  as  above  noted,  with  few  exceptions  the 
antilogous  pole,  becoming  +  electrified  with  decrease  and  —  electrified  with  in- 
crease of  temperature.     Cf.  also  figs.  11,  12  from  Hose. 

Var. — Ordinary.  In  crystals  us  above  described;  black  intichtbe  most  common.  (a)Rubel- 
liie;  the  red,  sometimes  trauspareut ;  the  Siberiau  is  mostly  violet-red  (siberite),  the  Brazilian  rose- 
red:  that  of  Chestei-fleld  and  Goshen,  Mass.,  pale  rose-red  and  opaque;  that  of  Paris,  Me.,  fine 
ruby-red  and  tniusparcnt.  (b)  Indicolite.  or  indigolite;  the  blue,  either  pale  or  bluish  black; 
nameii  from  the  iudigo-blue  color,  (c)  Brcmlian  Sapphire  (in  jewelry);  Berlin-blue  and  trans- 
parent; id)  Bragilian  Emerald^  Chrysolite  (or  Peridot)  of  Brazil;  green  and  traaspareht.  (e)  Peridot 
of  Ceylon;  honey-yellow.  (/)  Aeliroite;  colorless  tourmaline,  from  Elba,  {g)  Aphrieite;  black 
tourmaline,  from  Krager5,  Norway.  (/<)  Colufnnar  and  black;  coarse  columnar.  Resembles 
somewhat  common  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  cleav- 
age or  anything  like  a  librous  appearance  in  the  texture;  it  often  has  the  appearance  on  a  broken 
surface  of  some  kinds  of  soft  coal. 

Dravite  of  Tschermak  is  the  brown,  greenish  black  or  brownish  black  magnesium  tourmaline 
from  Unterdrauburg  in  the  Drave  district  in  Carinthia. 

The  varieties  ba.sed  upon  composition  fall  into  three  prominent  groups,  between  which 
there  are  many  gradations: 

1  Alkali  Tourmaline.  Contains  sodium  or  lithium,  or  both;  also  potassium.  G.  = 
80-3*l.    Color  red  to  green ;  also  colorless. 

2.  Ikon  Tourmaline.     G.  =  8-1-3  2.     Color  usually  deep  black. 

3.  Magnesium  Tourmaline.  G.  =  3-0-3-09.  Usually  yellow-brown  to  brownish  black; 
also  colorless  (anal.  54). 

A  chromium  tourmaline  has  also  been  described  (anal.  71, 72).  G.  =.  8-120.  Color  dark  green. 

Comp. — A  complex  silicate  of  boron  and  aluminium,  with  also  either  magn^ium, 
iron,  or  the  alkali  metals,  prominent.  Formula  uncertain.  According  to  eariy 
investigations  of  Rammelsberg,  recently  reviewed  and  extended,  the  oxygen  ratio 
of  Si :  K  is  in  general  2 :  3  and  the  formula  may  hence  be  written: 

R,SiO,  =  R,SiO.  =  l.SiO,. 

Here  R  =  Na,Li,K;  R  =  Mg,Fe,Ca;  R  =  Al,B,Or,Pe. 
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R{gff8i  as  the  result  of  a  series  of  new  analyses  (anal.  86-55),  gives  as  the  geneial  fonnulsf 
for  the  three  types: 

LWIium  T.  4H,0.2(Na.Li)«0  8B«0..8Al,Ot.l2SiO«. 

Iron  T.  4U,O.Na,0.4Fe0.8B,0..7Al,Ot.l28iOt. 

Magnenum  T.        4HsO.|NasO.  VMg0.8B,Ot.5Al,0«.  12810.. 

Jannasch  and  Calb  (1.  c.)  have  deduced  the  general  formula  Rt(B0a)(Si04)t,  and  the  special 
Ibrmulas: 

LHhium  T.  7H,0.4(Li,Na),0.4Fe0.6B,Ot.l6Al,0..24SiO|. 

Iron  T,  7H,0.2Na,0.9Fe0.6B«0«  14AlsOt.24SiOt. 

MagnetiUm  T.       7Us0.2Na,0.12Mg0.6BtOt  18 AltO.. 24810.. 

The  composition  of  the  diif  vrently  colored  portions  of  the  same  ciystal  has  been  specisHy 
investigated  by  Scharizer,  cf .  anals.  05^7. 

Anal.— 1-84,  Rg.,  1850-1870  (Pogg.,  80,  449.  81. 1.  1850;  139,  870.  547. 1870);  the  analyses 
are  quoted  in  the  form  given  in  Min.  Ch.,  p.  540  €i  $eq.,  1875.  85,  Id..  Abh.  Ak.  Berl.,  1889 
(r^  Feb.  14).    Cf.  also  Jb.  Mhi.,  2, 149,  1890. 

86-55,  Riggs.  Am.  J.  8c.,  36.  85, 1888  56-64.  Jannasch  and  Calb.  Ber.  Ch.  Ges.,  22.  216. 
1889.  also  Calb  (or  Kalb).  Inaug.  Diss..  GOttingen,  1890.  65-67,  Scharizer,  Zs.  Kr.,  16,  337, 
1889.  68.  8auer.  Zs.  G.  Ges.,  88,  704;  1886.  69,  8ommerlad,  Zs.  G.  Ges..  36,  649,  1884. 
70.  £ngelmaDn,  Inaug.  Diss..  Bonn,  p  19.  1877.  71,  Cossa  and  Arznini,  Zs.  Kr..  7. 1, 1882. 
72.  Chatard,  Johns  Hopkins  Univ.  Circular,  X^o.  75,  1889.    For  analyses  see  pp  554,  555. 

Pyr.,  etc.— TUe  magnesia  varietits  fuse  rather  easily  to  a  while  blebl^  glass  or  slag;  the 
iron-magnesia  var.  fuse  with  a  strong  heat  to  a  blebby  slog  or  enamel,  either  white,  greenish, 
or  brownish;  the  iron  var.  fuse  with  difficulty,  or.  in  some,  only  oh  the  edges,  to  a  brownish, 
brownish  red,  gray,  or  black  sla^;  the  fron-magnesia-lithia  var.  fuse  on  the  edges,  and  often 
with  great  dlfUcufty,  to  a  yellowidi.  grayish,  bnilBh.  or  wbitish  slag  or  enamel,  imd  some  are 
infusible;  the  litbia  var.  are  infusible,  but  becoming  white  or  paler,  sometimes,  as  the  PaHs 
(Me.)  rubellite.  affording  a  fine  enamel  on  the  edges  (R.).  With  the  fluxes  many  varieties  give 
reactions  for  iron  and  manganese.  Fused  with  a  mixture  of  potassium  blsulphaie  and  fiuor  spar 
gives  a  strong  reaction  for  boric  add.  By  heat  alone  tourmaline  loses  weight  from  the  evolution 
of  silicon  fluoride  &nd  perhaps  also  boron  fluoride,  and  only  after  previouslgnition  is  the  miueral 
completely  decomposed  by  hydrofluoric  acid  Not  decomposed  by  acids  (Rg  ),  After  fusion 
perfectly  decomposed  by  sulphuric  acid  (Kbl.),  and  gelatinizes  with  hydrochloric  add. 

Obs.— Tourmaline  u  usually  found  in  granite,  gneiss,  syenite,  mica  schist,  chl<Hitic  or  talcose 
schist,  dolomite,  granular  limestone;  sometimes  as  a  result  of  contact  metamorphism  near  dikes 
of  igneous  rocks,  thus  adjoining  a  granite  vein  at  Mt.  Willard.  N.  H.  (see  Hawes,  Am.  J.  8c , 
21,21, 1881).  The  variety  in  granular  limestone  or  dolomite  is  commonly  brown;  the  bluish 
black  var.  sometimes  associated  with  tin  ores;  the  brown  with  titanium. 

Many  foreign  localities  are  mentioned  above.  8mall  brilliant  black  crystals  in  decomposed 
feldspar,  at  8onnenberg  near  Andreasberg  in  the  Harz,  are  called  aphHgUe,  Rubellite  and  gmn 
tourmaline  occur  near  Ekaterinburg  in  the  Ural;  beautiful  pink  crystals  are  found  at  Blba; 
green  at  Campolongo  in  Tessiu,  Switzerland:  also  from  the  Binnenthal,  green  to  yellow;  red  to 
green,  blue  and  black  at  Penig.  Saxony;  red  and  green  varieties  at  Wolkenburg;  also  deep  green 
and  red  in  the  province  Minas  Geraes,  Brazil :  vellow  and  brown  from  Ceylon;  dark  brown 
varieties  from  £ibenstoek.  Saxony:  the  Zillerthal;  black  from  Arendal,  Norway;  Snanim; 
KragerO.  The  chrome  tourmaline  (anal.  71)  is  from  the  chromite  deposits  at  Nizhni  Isetsk  in 
the  Sysersk  district  in  the  Ural.  Indicolite  is  found  at  UtO,  Sweden.  Pale  yellowish  lirown 
prystals  in  talc  at  Windisch  Eappel  in  Carinthia;  white  specimens  {aehroU$)  come  from  St 
Gothard.  Siberia,  and  Elba.  In  Great  Britahi .  fine  black  crvstals  have  been  obtained  neat  Bavey 
Tracey  in  Devon;  also  found  in  Cornwall  at  different  localities;  areen  near  Dartmoor  inr Devon; 
black  near  Aberdeen  in  Scotland,  and  elsewhere;  dark  brown  at  Dalkey  in  Co.  Dublin,  Ireland: 
green  near  Dunfanaghy,  Co.  Donegal;  green  and  red  at  Ox  mountain,  near  Sliga 

In  the  U.  States,  in  Mains  at  Paris  and  Hebron,  magnificent  red  and  green  tourmaHhea  with 
lepidolite,  etc..  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  surroundt-d 
by  green,  or  red  at  one  extremity  and  green  at  the  other;  also  blue  and  pink  varieties;  and 
at  Norway;  pink  at  Rumford.  embedaed  in  lepidolite;  at  Auburn  in  clear  crystals  of  a 
delicate  pink  or  lilac  with  lepidolite.  etc.;  at  Albany,  green  and  black;  at  Streaked  Mm.,  black.^ 
In  Mom,,  at  Chesterfield,  red.  green,  and  t)lue,  in  a  granite  vein  withalbite,  uranite  and  microlite; 
the  crystals  small  and  curved,  nearly  opaque,  and  fragile,  the  green  crystals  often  with  distinct 
prisms  of  red  color  Inside,  especially  when  in  smokv  quartz:  at  Goshen,  similar,  blue  and  Rreen, 
Va  great  perfection ;  at  Norwich,  New  Braintree,  and  Carlisle,  good  black  crystals.  In  N,  Samp.^ 
Alstead,  Grafton,  Sullivan,  Acwortht  and  Saddleback  Mt.;  at  Orford,  large  browuidi  black 
crystals  abundant  in  steatite.  In  Vermont,  at  Brattleboro,  black.  In  Conn.,  at  Monroe,  perfect 
oi^k  brown  cnrstals  in  mica-^late  'near  Lane'a  mine,  sometimea  two  inches  in  lenkth  and 
breadth;  at  Haodam,  fine  black  crystals  in  mica  slate  with  anthophyUite>  iJso  in  granite  with 
lolite,  and  also  at  the  gneiss  quarries,  on  the  east  side  of  the  river;  at  New  Ifilford,  bla^  cnrs- 
lahi  withbenrl  and  mica;  black  at  Newtown>  Bethel,  and  Waterirary ;  bluish  black M BrancbTilie. 

In  Si  Tork,  near  Gonvetneut,  light  and  dark  brown  crystals,  often  highly  modified,  with 
Iremolite^  a^tite,,  and  acapoltte  m  granular  lime8tone^^.al  Canton;  hi  simple  prhona  In  the  nmt 
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rock  oear  Port  Henry,  Essex  Go.,  aomedmes  as  a  shell  inclosing  feldspar;  at  Schroon,  with 
chondrodite  and  acapolite;  at  Kewoomb,  Essex  Co.,  in  brown  crystals;  at  Crown  Point,  fine 
brown  crystals;  at  the  chrysoberrl  locality  near  Saratoga,  N.  Y.,  black;  at  Alexandria,  Jefferson 
Co.;  At  Kin^bridge,  brown,  yellowish  or  reddish  brown  crystals  in  dolomite;  near  Edenville, 
gra^  or  bluish  gray  and  sreen  in  three-sided  prisms  occur;  short  black  crystals  in  the  same 
▼icinity,  and  at  Kockv  Hill,  sometimes  5  inches  in  diameter;  a  mile  southwest  of  Amity,  yellow 
and  cinnamon-colored  crystals  with  spinel  in  calcite:  also  near  the  same  Tillage  a  clove-browa 
variety  with  hornblende  and  rutile  in  granular  limestone;  in  splendent  black  crystals  at  Pierre- 
pont,  St.  Lawrence  Co.;  colorless  and  elassy  at  De  Ealb;  dark  brown  at  McComb.  In  N,  Jer§ey, 
at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystals  in  limestone,  with  spinel;  also 
grass-green  crystals  in  crystalline  limestone  near  Franklin.  In  P9nn,,  at  NewliQ,  Chester  Co. ; 
at  London  Orove  and  near  Unionyille.  of  a  light  yellow  or  brownish  yellow.  In  limestone,  and 
rarelv*  ^Mte;  at  Parksburg,  Chester  Co.;  in  Delaware  Co.,  at  Aston;  at  Chester,  fine  black; 
Midaletown,  black;  Marple,  of  a  green  color  in  talc;  in  New  Garden  township,  Chester  Co.,  in 
limestone,  light  brown  to  yellow  and  sometimes  transparent;  near  New  Hope  on  the  Delaware^ 
large  black  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  wanting.  A  chrome- var. 
from  the  chromite  beds  in  Montgomery  Co.,  Maryland.  In.  N,  Cur.,  Alexander  Co.,  in  fine  black 
crystals  with  emerald  and  hiddenite;  green  at  Silver  Creek,  Burke  Co.  In  8.  Car,,  in  Cheowea 
▼alley.  In  Georgia^  Habersham  Co.  vi  Oalffamia,  black  crystals,  6-8  in.  in  diameter,  in  feldspar 
▼eios,  in  the  mountains  between  San  Diego  and  the  Colorado  desert,  bordering  the  elevated 
valley  of  San  Felipe. 

In  Canada,  in  the  province  of  Quebec,  superb  greenish  yellow  or  yellowish  brown  crystals* 
1  inch  through,  in  limestone  at  Calumet  Falls,  Litchfield,  Pontlac  Co. ;  transparent  and  brown 
at  Hunterstown,  with  vesuvianite  And  garnet;  fine  brown  crystals  at  Clarendon,  Pontlao 
Co.;  black  at  Grenville  and  Argenteuil,  Argenteuil  Co.;  St.  J6rOme, Terrebonne  Co.  In  Ontario-, 
in  fine  crystals  at  North  Elmsley,  N.  burgess  and  Baihurst,  Lanark  Co.;  Blytfafield.  Renfrew  Co.; 
Gal  way  and  ^toney  L.  in  Duminer,  Peterborough  Co. ;  Charleston  L.  in  Leeds  Co. 

The  name  turmalin  from  'BuramdU  In  Cingalese  (applied  to  zircon  by  Jewelers  of  Ceylon) 
was  introduced  into  Holland  in  ITO^i,  with  a  lot  of  gems  from  Ceylon.  The  property  of  attract- 
ing the  ashes  of  burnt  peat,  after  friction,  led  to  its  being  very  soon  named  in  Hollaud  ilicA^n- 
treeker,  or  ash-drawer.  In  1717.  Lemery,  in  his  Memoir  in  the  )9ist.  de  I'Acad.  des  Sc.,  France, 
referred  the  attraction  to  magnetism;  and  in  1756  to  1763,  appeared  the  several  Memoirs  of 
iBpinus  (published  in  the  Mem.  Acad.  Berlin,  vol.  12,  and  at  St.  Petersburg)  on  the  eUctricai 
properties  of  tourmaline.  The  name  tourmcUine  was  slow  of  introduction  into  mincralozical 
treatises.  The  first  specimens  from  Ceylon  were  cut  gems,  so  that  the  common  charucterStica 
of  tourmaline  and  schorl  were  not  apparent.  LinnsBus,  in  his  Syst.  Nat.,  1768,  suggests  the 
reUtion  between  them,  but  de  Lisle  was  the  first  to  describe  Ceylon  crystals,  and  bring  the  two 
minerals  into  one  species.  On  the  name  schorl,  see  Introductfon.  p.  xHv.  Long  after  the* union  of 
tourmaline  and  schorl,  the  species  continued  to  bear  the  latter  of  these  names;  and  even  In  1816. 
Jameson,  in  his  System  of  Mineralogy,  retains  schorl  as  the  name  of  the  species,  with  eammon, 
schorl  and  tourmaline  or  precious  schorl  as  two  subspecies. 

Alt.— Tourmaline  occurs  altered  to  mica,  chlorite,  cookdte,  steatite.  The  mica  is  lepldolite, 
a  species  which  is  related  in  composition  to  some  tourmaline,  and  is  a  frequent  associate  of  the 
rea  and  green  varieties.  It  appeare  to  take  place  through  the  addition  of  alkalies.  Some 
rubellites  and  green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition  and 
removal  of  the  interior;  and  in  th^  cavities  are  occasionally  observed  small  crystals  of  yellow 
uianite  (Teschemacher). 

Zbuxttb,  of  Thomson,  Min.,  1.  830,  1886,  was  found  in  1814  in  acicnlar  interwoven  pris- 
matic crystals   at  Huel  Unity.   Cornwall;    color  brown,   slightly  greenish  in   some   lightfi; 

0.  =  3  051:  H.  =  4-25.    Grag  shows  that  the  mineral  is  a  ferriferous  tourmal hie  (Phil.  Mag., 
10,  118,  1855);  this  is  confirmed  by  Dx.  (Min.,  2,  xliv,  1874). 

Ref.— *  Prelsschrift,  p.  112,  1825;  Eupffer  deduces  from  his  measurements  rr^  =  46*  47^ 
black,  =  46''  52'  green,  =  46''  58'  red.  The  angle  46°  52'.  which  is  about  the  mean  of  these,  hat 
been  accepted  by  Miller,  Dx.,  et  al.  It  is.  however,  rather  variable.  Erofeyev  gives  46°  54', 
Vh.  Min.  Qes  .  o,  81-106. 1^71.  In  the  5th  Ed.,  the  rhombohedron  with  a  terminal  angle  of  77* 
was  taken  as  the  fundamental  form  because  it  showed  a  certain  relation  to  calcite  (see  Am.  J. 
8c.,  17,  216.  1851).  The  probable  tetartohedral  character  was  finst  noted,  though  with  soma 
question,  bv  Erofeyev (1.  c.)  and  confirmed  by  Ramsay,  Vet.  Ak.  Handl.  Bih.,  12  (2),  No.  1,  I8865 
cf.  also  Solly.  Min.  Mag.,  6, 80.  1884.  .      v  ;•  , 

*  For  lists  of  forms,  with  authorities,  critical  remarks  as  to  doubtful  forms,  original 
ol)servations,  etc.,  see  Erofeyev,  1.  c;  Slg.,  Zs.  Kr.,  6,  217,  1881;  Gdt.,  Index,  3,  248,  189K 
For  earlier  lists,  original  observatlohs.  etc..  see  Ro8e,Pogg.,  42.  580, 1887:  Mir.,  Min.,  841, 1852; 
Pana,  Min.,  270, 1854.  Am.  J.  8c.,  18, 419. 1854;  Dx.,  Min.,  1,  504, 1862;  D'Achiardi,  Elba,  Nuovd 
Chnento,  Feb.,  1870  (and  Zs.  O.  Ges..  22,  668,  1870);  Cos.^  and  Arznini,  chrome-tonrmalineu 
Zs.  Kr.,  7,  1, 1882;  Hidden,  N.  Carolina,  who  gives  the  rhombohedrons  ±  t.  ±  8,  Am.  J.  Sc^ 
32.  205, 1886;  Ramsay,  1.  c.    »  Bauer,  Jb.  Min.,  1,  10.  1890.    *  Refractive  Indices,  Dx.,  Mini 

1.  c.  (also  Senarmont) ;  Miklncbo-Maclay,  Rosenb  ,  Mikr.  Phys..  864.  1887;  Schwebel,  Zs.  Krf, 
1, 158,  1882;  Arzruni,  ibid.,  p.  11. 

^     ^  On  pyroeleetrieUif,  Rose,  Pon.,  39,  201. 1836.  42.  580, 1887;  Rose  and  Riess,  ibid..  69, 
867, 1848,  Abh.  Ak.  BerUn,  65,  18%;  Gaugain,  Ann.  Ch.  Phys,,  67,  5,  1859;  SchedUer  (inves- 
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tigated  by  the  Kundt  method).  Jb.  Min.  Beil..  4,  510, 1886;  Yoigt,  Nachr.  Ges  OOttingen,  Bee 
aO,  1885.  Pietoeleciricitif,  J.  and  P.  Curie.  C.  R.,  92,  186. 1881;  Kiecke,  Wied.,  28,  48. 1886.  81, 
889,  1887;  Nachr.  Qcs.  GOttlngen,  188.  1890.    Ekutidtp,  Brazil,  Voigt.  Wied.,  41.  712,  1890. 

•  Ltght-absorpUon,  Pulfrich,  Zs.  Kr.,  6.  161,  1881,  6ch\vebel.  ib..  7.  158  1882.  On  dicliro- 
Ism.  see  Rg.,  Pogg.,  81,  86.  1850.  *■  Optical  anomalies.  Mid.,  Ann.  Mines,  10,  150.  ^lt)76; 
Madelung,  Zs.  Kr.,  7,  75,  1882.*  Change  in  optical  characters  by  pressure.  Backing,  ib..  p.  565, 
1888.  *  Exhibite  idiophanous  figures,  Btd.,  Bull.  8oc.  Miu.,  2.  67.  1879.  ConSieUffUi.  heat 
and  electricity,  S.  P.  Thoknpson  and  Lodge.  Phil.  Mag.,  8,  18,  1879,  12. 112, 1881;  Fit^erald. 
8c.  Proc.  Dubl.  Soc.,  1,  870,  1880;  Btenger,  Wied.,  22,522.  1884.  Bpeolfio  heal,  Joly,  Proc  R. 
80C..41.  268.  1887. 

A  bora-sUieate  of  uranium  described  by  W.  G.  Waring  (Eng.  Mng.  J.,  49,  856, 1890)  from 
Pima  Co..  Arizona,  has  been  shown  by  Kunz  to  be  only  black  tourmaline. 

427.  PUMORTIERITB.  Oonnard,  Bull.  Soc  Min.,  4,  2,  1881;  Strand,  lb.,  3,  iffl, 
1882;  and  4,  9, 1881. 

Orthorhombic  Prismatic  anele  approximately  60°;  56°  Diller*.  Barely  in 
distinct  crystals  with  a  (100)  and  m  (110).  .  Usually  in  fibrous  to  columnar 
aggregates.     Twins:  tw.  pi.  m  (110),  repeated,  forming  trillings  Lex. 

Cleayage:  a  distinct;  al80j)ri8matic,  imperfect.  H.  =  7.  G.  =3*265  Diller; 
3*36  Dmr.  Luster  vitreous.  Color  bright  smalt-blue  to  gi-eenish  blue.  Trans- 
parent to  translucent. 

Pleochroism  very  strong:  c  colorless,  b  reddish  violet,  a  deep  pltramarine-blne. 
Exhibits  idiophanous  figures,  analogous  to  andnlusite.  Optically  — •  Ax.  pi.  |  b, 
Bx  J.  c.     Dispersion  p  <  v  Btd. ;  ^  >  v  L6vy-Lcx. 

Comp. — Essentially  a  basic  alutaiinium  silicate.  Perhaps  Al,Si,0„  or 
4Al,0,.3SiO,  =  Silica  30*6^  alumina  69*4  =  100.  Part  of  the  aluminium  seems  to 
be  replaced  by  boron. 

AnaL— 1,  Damour,  Bull.  Boa  Hin.,  4,  6,  1881.  2^,  J.  E.  Whitfield,  Am.  J.  8c., ^7, 
216, 1889. 

810,    Al,Ot    FesOt  B,0.  MgO  Ign. 

1.  Beaunan  29*85    66*02      1*01        —     0*45    2*25  s=   99*68 

2.  Harlena,  N.  T.  81*44    68*91       —        ^.       —      —  =  j00*86 

8.  Clip,  Arizona  27*99    64*49       —       4*94     Ir.     1 72  P,0»  0*20  s=   99  84 

4.      <*         *'  81*52    68  66       —       2*62    0*52    184  Alk.  0*48  =;  10014 

An  earlier  analysis  by  Riggs  of  the  Harlem  mineral  (Am.  J.  Sc.,  34,  406,  1887)  showed 
4*07  BaOt.  but  probably  from  toui'mallDe  which  is  intimately  associated  with  it. 

Pyr.,  010. — B.B.  infusible,  loses  color  on  ctrong  ignition;  with  cobalt  solution  a  beautiful 
blue,  characteristic  of  aluminium.  With  salt  of  phosphorus  gives  a  slightly  bluish 
opaline  bead. 

Obs.— Found  in  fibrous  forms  embedded  in  feldspar  in  blocks  of  gneiss  at  Chaponost,  near 
Lyons,  France,  the  original  locality  being  near  Beaunan;  also  at  Brignais. 

Also  reported  from  Wolfshau,  near  Scbmiedeberg,  Silesia  in  the  lolite  of  the  gneiss  of 
Tvedestrand.  Norway. 

In  the  U.  8.,  it  occurs  near  Harlem,  New  York  Island,  in  the  pegmatdd  portion  of  a 
biotite-gneiss;  in  a  quartzose  rock  at  Clip,^  Ytima  Co.,  Arizona. 

Named  for  the  piil8eonto1og£st,M.  Eugene  Dumorticr. 

Ref.-'  Cf.  Btd..  1.  c;  Diller,  Am.  J.  8c.,  37.  216,  1889. 

428.  STAUROUTB.  Pierres  de  croix  de  Bobien,  N.  id^es  8ur  la  format,  d.  Foss.,  109. 
1751  (with  figs.).  Basaltes  crystal  I  isatus  pt.  CronsL  (the  specimen  a  cross  of  two  brown  6-aidcd 
crjrstals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapi$  crueffer,  and  Bailer  Tatfiiein), 
Mm.,  70,  1758.  Schori  cruciforme  pt.,  Pierres  de  croix,  de  Lisle,  Crist.,  1772.  1788  (with  figa.). 
Staurolite  Delameth.,  Sciagr.,  I,  298,  1792.  Grenatite  (fr.  St.  Gothard).  Saussure,  Voy.  Alpes, 
S  1900,  1796.  Granatite.  Staurolilh  Karsi.,  Tab..  22.  1800  Staurotide  ff.,  Tr.,  3.  1801. 
Nordmarkite  Dana,  Min.,  889.  1868.    Xantholite  Heddle,  Min.  Mag.,  3.  59. 1879. 

Orthorhombic.    Axes  d:h:6  =  0-4734  :  1  :  0-6828  Phillips'. 

100  A  110  =  25**  20',  001  A  101  =  55°  16',  001  A  Oil  =  34°  19^. 

Forms :  b  (010,  i-t),  e  (001.  0);  m  (110, 1);  r  (101,  l-i);  also  only  as  tw.  planes,  y  (230,  H), 

« (082,14),  •(282.  H). 

Anries:  mm'"  =  •60'»  40',  yy"'  =  70'  45i',  rr^  =  110'  82',  mr  =  ♦42*'  2'.  <»  =  46*  41', 
CI  =  60*  81'. 
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Twins  cruciform :  (1)  tw.  pi.  x  (032),  the  two  ciystals  crossing  nearly  at  right 
angles,  since  cz  =  45^  41^  (2)  tw.  pL  z  (232),  crossing  at  an  angle  of  60^  Approx- 
imately, since  cz  =  -60**  31'.  (3)  tw.  pi.*  v  (rare),  here  bb  =  70**  4^\  Orystoli 
commonly  prismatiQ  and  often  flattened  |  0}  often  with  rough  surfaces. 


^^5^ 


m 


tn 


tn 


m 


6. 


7. 


8. 


Flg9. 1»  8»  Simple  forms.    8-5,  Common  twins.    8-8,  Fannio  Co.,  Qa, 

Gleava^r^  distinct,  but  interrupted;  m  in  traces.  Fracture  subconchoidaL 
Brittle.  H.  =  7-7*5.  Q.  =  3  65-3 '76.  Subvitreous,  inclining  to  resinous.  Coloi 
dark  reddish  brown  to  brown  ish^black,  and  yellowish  brown.  Streak  uncolored  to 
grayish.    Translucent  to  nearly  or  quite  opaque. 

Pleochroism  distinct:  t  {=  i)  hyacinth-red  to  blood*red,  H,  b  yellowish  red, 
Boseubusch;  or  c  gold-yellow,  a,  0  light  yellow  to  colorless.  Optically  4-,  Ax. 
pL  I  a.    Bz  J.  c*    Axial  angles: 

2Hai  ^  118'  W       fl,  =  1-749       .'.    2Va,  =  88*  46'  Lfevy-Lcx. 
2Ho.r  =  117'  Sa*        2Va.r  =  91*  89^  Dx.         /?-  =  1-7526.  Mir. 

a  =  1-786  /ff  =  1-741  r  ==  I'^J'^e  L^vy-Lcx. 

Comp.,  Tar.— Formula  doubtful,  perhaps  H,(F€,Mg).(Al,Fe),^Si„0..  or 
2H,0.6(Fe,Mg)0.12Al,0,.llSiO,  Friedl.  *-        ^  *  ^' 

Coloriano  gives  HtFeiAlnSiftOn;  Qroth  suggests  the  simpler  form  HFeAUSiaOn. 

Impurities  are  usually  present,  especially  in  the  form  of  inclosed  silica,  sometimes  up  to 
80  to  40  p.  c. ;  also  garnet,  mica,  and  perhaps  magneite,  hrookitej  cf.  Rg.,  Lsx.,  Friedl,  1.  c. 
See^so  analyses,  5ta  £d.,  p.  889,  which  give  SiOa  varying  from  27  0  to  51*8. 

NordmarkiU  is  a  manganesian  variety  from  Nordmark,  Sweden,  anal.  10. 

Xaniholiie  is  a  variety  of  somewhat  anomalous  composition,  according  to  the  analysis,  which 
is  probably  to  be  explained  by  the  presence  of  impurities  (cf.  Lex.,  Bull.  Soc.  Min..  9.  78.  1886). 

AnaL-.l,  Rg.,  Zs.  G.  Ges.,  26.  68,  1873.  2.  Friedl,  Zs.  Kr.,  10,  866,  1885.  8,  Lsx.,  Min. 
Mitth ,  173,  1872.  4,  Coloriano,  Bull.  Soc.  Ch.,  44.  427,  1885.  5.  Friedl.  1.  c.  6,  7,  \Xg ,  J.  c. 
8,  Pet«rs  and  Maly,  Ber.  Ak.  Wien.  67  (1),  646,  1868.  9.  Genth,  Am.  Phil.  Soc.,  13,  883.  1873, 
10.  Paijkull.  Ofv.  Ak.  Stockh.,  23,  85,  1866.    11.  Heddle.  1.  c. 
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1. 
2. 
& 
4. 

6. 

6. 

7. 

8. 

0. 
10. 
11. 


St.  Qothard 


<« 


Tramnitz 

Pitkftranta 

Brittauv 

St.  Radegrund 

PrankliD,  N.  C. 

NordmarkiU 


8*706 
8-71 


8-70 
8474 
8-711 
854 


Milltowo.  XanlholUe 


SiO,  tdtOt 

20-46  52-20 

[  2815  6217 

20*81  48-26 

27-88  64-20 

8*74      I  28-10  52-15 

30-28  52-85 

80-28  61-16 

30-42  54-06 

27-01  52-02 

86*05  8518 

27-04  45*86 


Fe,0»  FeO   MgO  HtO 


1*70 
5-81 
6-88' 
1*50 


6-87 
18*78 

8-67 


18*42 
18-84 
12-08 
0-18 
14-12 


2*20 
8-25 


1*42 
168 
0-86 
1-48 
1-50 


2-42 

14-65    2'^lundst. 

14*66    2*78  1*26 

1000    201  1*67 

7*80    8-28  150 

11  eiMn.O,  2-51 

600    4-32  2-88 


TiO,0*56s  0044 

=  100-08 

=    00  52 

=    0807 

=  100  06 

TiO,  018=  00*82 

TiO,  0-20  =  100-88 

CaO,MDO0  75=   09-00 

CaO.MnO  ir.   =100-87 

=  00-08  [P OOOrrlOOlS 

MnO  0*56.    CaO   8  81. 


A  staurolite  from  Canton,  Ga.,  with  G.  =  8-70  gave  Genth  7*18  ZnO. 

P3rr.,  etc.— -B.B.  Infusible,  excepting  the  manganeslan  variety,  which  fuses  easily  to  a  black 
magnetic  glass.  With  the  fluxes  gives  reactions  for  iron,  and  sometimes  for  manganese.  Imper- 
fectly decomposed  by  sulphuric  acid. 

Obs. — Usually  found  in  crystalline  schists,  as  mica  schist,  ar^llaceous  schist,  and  gneiss,  at 
a  result  of  regional  or  contact  metamorphism;  often  associated  with  garnet,  siUimanite,  cyanite, 
and  tourmaline. 

Occurs  with  cyanite  in  paragonite  schist,  at  Mt.  Campione,  Switzerland,  in  polished,  brown, 
translucent  crystals;  at  Mt.  Greuier,  in  the  Zillertl^al,  Tyrol,  in  simple  crystals  associated  with 
cyanite,  and  sometimes  appearing  as  a  continuation  of  its  crystals,  parallel  with  them;  also  near 
Innsbruck;  near  Lake  Como;  at  Goldenstein  in  Moravia,  brown  and  translucent;  Aschaffenbuig, 
Bavaria;  Oberw51z  and  St.  Radegrund  in  Styria;  in  large  twin  crystals  In  the  mica  schists  of 
Brittany;  at  Tomduff  and  near  l^illincy  In  Ireland;  near  Milltown,  Loch  Ness,  Scotland 
{xaniholiU)\  at  Oporto,  St.  Jago  de  Compostella.  In  the  province  of  Minas  Geraes*  Brazil,  at 
various  points  both  in  mica  schists  and  in  the  river  gravels. 

Abundant  throughout  the  mica  s  -hists  of  New  England.  In  Maine,  at  Windham,  near  the 
bridse,  the  mica  slate  is  filled  with  It^-ge  crystals:  also  atMt.  Abraham,  Hartwell,  and  Winthrop. 
In  N,  Hamp.,  brown  and  large  cryst.  at  Franconia;  at  Lisbon,  abundant  in  mica  slate;  on  the 
shores  of  Mink  Pond,  loose  in  the  soil;  at  Grantham,  2  m.  from  Meriden,  of  a  gray  color. 
|n  Vermont,  at  Cabot.    In  Mom.,  at  Chesterfield,  in  fine  crystals.    In  Qmn,,  at  Bolton,  VemoD, 

Litchfield, Stafford,and  Tolland;  also  Southbury  with  garnets;  at  Litch- 
field,  black  crystals.  In  New  Tbrk,  small  crystals  at  the  Foss  ore  bed  m 
Dover.  Dutchess  Co. ;  also  three  and  a  half  miles  from  New  York  Citv, 
on  the  Hudson;  as  a  fesult  of  contact  metamorphism  in  the  mica  schist 
near  Peekskill,  N.  Y.  (cf.  Williams,  Am.  J.  Sc.,  36.  254, 1888X  la 
Penn,,  reddish  brown  cryst.  abundant  on  the  Wlssahickon,  8  m.  from 
Philadelphia.  In  JV.  Carolina,  at  the  Culsaeee  corundum  mine  near 
Franklin,  Macon  Co. ;  large  coarse  crystals  at  the  Parker  mine.Cherokee 
Co.;  also  in  Madison  and  Clay  counties.  In  Oeorgia,  at  the  lead  mine.  Canton,  in  quartzose  mica 
schist,  the  gangue  of  the  lead  ore;  also  in  Fannin  Co.,  loose  in  tlie  soil  in  fine  crystals. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  in  tessellated  crystals  like  chlastoUte, 
from  Charlestown,  N.  H..  as  represented  in  the  accompanying  figure. 

Named  from  aravpos,  a  erois,  HaQy's  change  of. staUroUta  to  iiaurotide  was  neither 
necessary  nor  reasonable. 

Alt— Occurs  altered  to  steatite. 

Ref.— 1  Min.,  75.  1887.  In  some  respects  it  would  be  more  natural  to  take  the  twinning 
planes  (see  below)  as  fundamental,  Oil,  111,  110.  when  the  symbols  of  the  prism  would  become 
820.  and  the  axes  0-7101  : 1  : 1  0242.  '  E.  S.  D.,  Am.  J.  Sc,  11.  884, 1876;  this  twinning  can 
be  explained  as  having  either  280  or  180  as  tw.  pi.;  the  first  gives  bb  =  70"  4^'  and  100*  14i'. 
the  second  lOO"*  42'  and  70°  18';  the  measured  angle  70°  80'  hardly  decides  between  these,  but 
the  former  is  the  more  probable  aa  it  corresponds  to  the  two  Dther  more  common  lawa. 


429.  KORNBRUPINB^   Eomerupin  /.  Lar$naen,  Medd.  GrOnl.,  %  10, 1884.    Prismatin 
A.  Bauer,  Zs.  G.  Ges.,  38,  704»  1886. 

Orthorhombio.  Axes  i  ib  =  0*854  : 1.  In  fibrous  to  columnar  aggr^tes, 
resembling  siUimanite^  showing  in  the  prismatic  zones  the  forms  m  (IIO)^  a  (100)^ 
«nd  *  (010)  with  mm"'  =  ♦Sr  kornempine,  =  81^  31'  prismatine. 

Cloavage:  prismatic,  rather  perfect.  H.  =  6*5.  G.  =  3'273  komerupine; 
SrSil  pnsmatitie,  Ussing.  Luster  vitreous*  White  to  colorless  (K.),  yellow- 
brown  (Pr  )    Optically  -.    Ax.  pi.  |  100,  B^.  X  001.     Axial  angle  2E  =  32J^K. 

PrUmaUne       a-  =  1  6601       p^  =  1  6803       ry  ==  1  6818       .^.    2V,  =  37*  7  for  Km 
ZEj  s=  65"  W  and  from  /I  =  1*8806  •«.    dV,  =  Sr  84*. 
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Gomi>.--MgAI,SiO.  or  MgO.Al,0,.SiO,  =  Silica  29*7^  alumina  50*5^  magnenft 
19-8  =  100. 

AnaL— 1,  LoreDzeD,  1.  c,    2,  Bauer,  I.  c. 

G.  8iO«   AltOa    FetOaEeO    MgO    ign. 

1.  Kamerupim    8*38         8000    46'79      2*02      —     19*46    1*80  =  100-47 

2JiPH9matine      8  841        80*89    4806       —     6*28    16*06    1*86 NaiO  204,  E.0  0*79 sr  99*60 


Pyr«— fi.B.  does  not  fuse;  becomes  bright  blue  if  moistened  with  cobalt  solution  and 
ignited.    Insoluble  in  acids. 

GbB^^Komerupine  occurs  at  Fiskemfts  on  the  west  coast  of  Greenland  with  green  amphibole^ 
sapphirine  and  a  light  brown  magnesia  mica;  also  gedrite  and  occsdonally  iolite.  It  is  intimately 
associated  witK  the  iolite,  and  sometimes  appears  in  a  micropegmatltic  form  with  It.  Named 
after  the  Danish  geologist,  Eornenip. 

Prmnatine  is  from  Waldheim.  Saxony,  where  it  forms  layers  in  granulyte  with  albite,  alsa 
garnet,  tourmaline. 

Ussine  calls  attention  to  the  similarity  of  these  two  independently  described  minerals,  and 
it  can  hardly  be  doubted  that  they  are  identical. 

Kbtftotil  Bamer,  2a,  G.  Ges.,  38, 706. 1886.  An  alteration  product  of  prismstine,  oocurrinft 
in  fine  fibrous  forms  of  light  greenish  color.  Composition:  HAlSiOi  =  HtO.Al1Ot.BiO9 
s  Silica  60*0,  alumina  42-6,  water  7*6  =  100.*  Anal.— Sauer: 

SiOt  48-48  AltOt  41-68  MgO  218  HtO  7*70  r=  99*89. 

430.  8AFPHIRI1IB.  Sapphhrin  (fr.  Greenland)  OkieckB,  Stromeyer's  Unters.,  1.  89U 
1821.   Sapphirine.    Sapphirin  pt.  [rest  blue  Spinel]  jEfotitm.,  Handb.,  427,  1847.    Saphirine. 

Monoclinic.  In  indistinct  crystals,  tabnlar  |  b\  rarely  showing  prismatio 
phnea  on  the  edges,  bm  =  57^  27',  mm'^'  ==  65^  6';  also  other  prisms  inclined 
23^  34"  and  SI*'  36'  to  ft,  and  a  ilinodome  giving  i  A  Oil  =  47^°;  /J  =  79^^; 
angles  variable,  XJssin^'.    Usually  in  disseminated  eirains,  or  aggregations  of  grains. 

Cleavage  not  distinct.  Fracture  snbconchoidaT.  H.  =  7*5.  G.  ==  3*42-3 '48; 
3*486  Ussin^.  Luster  vitreons.  Color  pale  bine  or  ereen.  Tranalncent. 
Pleochroic:  0  =  t  blue,  a  colorless.  Optically  — .  Ax.  pi.  |  ?.  Bx^  A  ^  =  —  7L* 
or  c  A  001  =  +  8^^    Axial  angles,  Ussing*: 

2K..y  =  68"  60'  2Ka^  =  lir  IS*  .    2V«.y  =  68*  49'  ft^  =  1*712 

Or  =  1*7055  Pr  =  1*7088  v,  =    1*7112 

Also.  Dx.,    2HiLr  =.77"  60'       2a«.bi  =  79*  0'      ar  =  1-705    Pr   =  1'709    yr  =  1*711 
2H|^,  =  88'  29'  2H..,  =  88"  65'  2H«.8,  =  84"  84* 

Comp.— Mg,Al„Si,0„  or  5Mg0.6Al,0,.2SiO,  =  Silica  12*9,  alumina  66-7, 
magnesia  21*4  =  100. 

A]iaL--l,  Damour,  Bull.  G.  80c..  6.  815.  1849.  2,  Lorenzen.  Medd.  GrOnl.,  7,  1884 
8,  Ussing,  Ofv.  Ak.  Stockh.,  46, 17,  1889.  Also  Schluttig,  Inaug.  Diss.,  Leipzig,  22,  1884 
cf.  Zs.  Er.,  13,  74 

SiO,       Al.O,      FeO       MgO 

1.  O.  s  8*478  {    14*86        63*25       200        19  28  =  99*89 

2.  G.  =  8*46  I    112*95        64*44        1*66        19*88  ign.  0*84  =  99*22 

8.       G.  =  8-486  12*88       65*29       0*65       21*40  Fe,Ot  0*98  =  100*10 

Pyr.,  etc— B.B.  alone  and  with  borax  infusible,  unaltered. 

Ohs. — Associated  -with  mica,  anthophylHte,  and  amphibole  at  Fiskernlla  in  soulh-westem 
Greenland.    The  name  alludes  to  the  sapphire  color. 

Rai:— 1  Ofv.  Ak.  Stockh.,  46,  17, 18»»,  and  Zs.  Kr.,  16,  698.  1889.  Dx..  Min..  I,  46a. 
laS^  a,  xlii.  1874. 


ttS  SILICATES. 

APPENDIX  TO  ANHYDROUS  SILICATES. 

Babtutb  0.  W,  BUmstrand,  G.  FOr.  FOrh.,  3, 128,  1876.    Barylitb. 

lo  groups  of  prlBmatic  crystals,  more  or  less  tabular  to  baUt.  Two  distinct  tUmngm 
forming  an  angle  of  about  84"*.  H.  =7.  G.  =  4*08.  Luster  greai^.  Colorless.  Semi- 
traiisparent.  Composition.— Ba4Al48ivOfl4  or  4BaO.AltOs.7SiOt  =  Silica  84*0,  alumina  16'S, 
bai^rta  49-6  =  100.    Analysis: 

BiOi       AltO.     Fe,0.      BaO        PbO     CaO      HgO      CnO     BitOt     ign. 
f  84*86       16-08       0-88       46*28       0*88       0*68       0*87       0*09       0*19       0'15  =  98^ 

B.B.  infusible;  not  attacked  by  acid.  Named  from  ffapfii,  hseng,  and  XiBa^  UMi. 
Occurs  with  bcdypbane  in  crystalline  limestone  at  L&ngban,  in  Wermland,  Sweden. 

Htfochloritb.  Sogenannter  GrUneisenerde  yon  Scbneeberg,  Hypochlorite  SMUar,  Schw. 
J.,  66,  41, 1832,  Dissert,  de  Ferro  ocbr.,  etc.,  Jena,  1882. 

Bismutoferrite  FrenMa,  J.  pr.  Cb.,  4,  855, 1871,  Jb.  Min.,  516, 1872. 

Hypochlorite  was  described  as  minute  cr3rstalliue;  also  earthy.  Fracture  eren  to  flat  ooa* 
choidal.  Brittle.  H.  =  6.  Luster  vitreous,  feeble.  Color  green.  Streak  light -green. 
AnalysiB.— Scbdler: 

SiO,  50*24       AliO.  14^65       Bi,0, 1808       FeO  10*54       PiO»  9*63       Mn  fr. 

In  minute  crystals  and  grains,  or  ma8siT;B  and  earthy,  with  native  bismuth  and  cobalt  oreii 
at  Scbneeberg,  Johanngeorffenstadt,  and  Brflunsdorf,  in  Saxony.  Also  repotted  from  Ullert- 
Teuth.  Yoigtlnnd.  in  a  bed  of  Umonite.  Named  from  6n6x^09poi  on  account  of  its  green 
chlorite-like  color.    Beyond  doubt  a  mixture. 

BiSMUTOTBRKiTB  bf  Freuzel  is  a  supposed  bismuth-iron  silicate  in  part  mixed  with  the 
bypocblorite  ('*  wismuth-bypochloHt ")  of  Scbneeberg.    G.  =  4*47.    Two  analyses  gavQ: 

SiO^  28*08  Bi,Oi  48-26  Fe,0. 88*88    «=      99-67 

2405  4288  8812    =    100 

An  "  antimony-hypochlorite  'f  is  also  said  to  occur  at  Scbneeberg. 

MoNZONiTB  F,  V.  KobeU.  Ber.  Ak'.  MQncben.  1,  162,  1871. 

Compact  Fracture^ splintery  to  subcoucboidal.  H.  =  6.  G.  =  8.  Color  lieht  grmyiih 
green.    Translucent  on  tliin  edges.    Resembles  green  hornstone.    Analyst^  E[obell»  I.  c: 

SiO,       Al,Os       FeO      MgO      CaO      Na.O      K,o'      H,0 

52*60       17-10       9  00       210       9  65       6*60       1*90       1  50  =  100*4j|f 

B.B.  fuses  at  8  to  a  lustrous  myisb  green  glass.  Not  decomposed  by  acids  before  or  after 
fusion.    Found  on  Mt.  Monzoui In  the  Flissatbal,  Tyrol. 

Neociano  a,  Seaeehi,  Rend.  Accad.  Napoli,  Jan..  1881.    Neocyauite. 

In  very  minute  monoclinic  crystals,  tabular  I  010;  these  are  terminated  by  two  ortliodomet 
m  and  n.  making  angles  of  71*  and  53*  with  a  (100),  front  and  back  respectively.  Cok>r  blue. 
Supposed  to  be  an  anhydrous  copper  silicate.  B.B.  fuses  to  a  black  glass.  Eanly  decomposed 
by  acids,  with  the  separation  of  pulvemlent  dlica.  From  fumaroles  at  Vesuvius,  formed  by 
sublimation,  together  with  three  other  substances.  One  of  these  forms  a  white  granular  mass, 
G.  =  2-287.  probably  silica.  A  second  is  a  white  asbestus-like  material,  containing  Ihne; 
difficultly  fusible,  and  decomposed  only  in  boiling  acid.  The  other  forms  yeUowiah  brown 
crystals  in  six  sided  rhombic  plates;  insoluble  in  acid. 

Ramosite  iV.  W.  Pwry,  Eng.  Mng.  J. ,  3?.  140,  Feb.  28,  1884;  Trans.  Am.  Inst.  Mining 
Bug.,  12,  628. 1884.  ^  , 

In  pebbles  in  alluvium;  compact.  Fracture  conchoidal.  H.  =  W>.  G.  =  8*88.  Cotof 
deep  black.    Opaque,  translucent  on  thin  edges.    Luster  vitreous.  Analysis: 

SiO, 46-82    Fe,0, 1800    Al.0, 19  19    CaO  17*74    MgO  18  18    MnO,  ir.  =  99*38. 

From  Ramos,  San  Luis  Potosi,  Mexico.  The  description  obviously  needs  revision;  if  may 
prove  to  be  simply  a  kind  of  garnet. 

Sphenoclabb.    Sphenoklas  F.  wn  KobeU,  J.  pr.  Ch.,  91,  848,  1864. 

Massive,  with  faint  indications  of  a  foliated  structure.  Fracture  splintenr-  H.  =  5-5-* 
G.  =8  2.  Luster  feeble.  Color  pale  grayish  yellow.  Subtranslucent.  Comp.— Pcrhapi 
0RO.AlsOa.6SiO,  Rg.,  but  needs  confirmation.    Analysi8.-;-KbL: 

SiO,  46-08      A1,0, 18*04      FeO  4*77      MnO  8*28      MgO  6 25      CaO  26 50  =  9987 

B.B.  fuses  at  8  to  a  greenish  glass.  Slightly  attacked  by  adds;  but  after  heating,  easily 
decomposed  with  gelatinization  by  hydrochlonc  acid. 

From  Gjellebftk  in  Norway,  with  wollastonite  and  the  so-called  edelfordte,  forming  thin 
layers  of  varying  thickness  in  a  bluish  granular  limestone.  Named  from  <T<p7fy,  a  W9dg€^  and 
KAdcrtS,  fraoturs.  it  breaking  into  wedge-shaped  pieces. 
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BrHydrooi  Sllioatei. 

Thd  Htdboub  Silicates  include  chiefly  the  tine  hydrous  compounSsy  that  b, 
thoie  which  contain  water  of  crystallization,  like  the  zeolites;  also  the  hydrons  amoF' 

Shous  speciesy  as  the  clays,  etc.  There  are  also  included  certain  species — ^as  the 
[icas.  Talc,  Kaolinite^which,  while  they  yield  water  upon  ignition,  are  without 
doubt  to  be  taken  as  acid  or  basic  metasilicates,  orthosilictites«  etc.  Their  relation, 
however,  is  so  close  to  other  true  hydrous  species  that  it  appears  more  natural  to 
include  them  here  than  to  have  placed  them  in  the  preceding  chapter  with  other 
acid  and  basic  salts.  Finally,  some  species  are  referred  here  about  whose  chemical 
constitution  and  the  part  played  by  tne  water  present  ther^  is  still  much  doubt. 
The  diyisions  of  the  Myarous  Silicates  recognized  are  as  follows : 

I.  Zeolite  Division. 

1.  Introductory  Subdivision* 

2.  Zeolites. 

II.  Mica  Division. 

1.  Mica  Group. 

2.  Clintouite  Group. 

3.  Clilorite  Group. 

III.  Serpentine  and  Tale  Division. 

Chiefly  hydrous  Silicates  of  Magnesium. 

IV.  Kaolin  Division. 

Chiefly  ,hydrous  Silicates  of  Aluminium ;  for  the  most  part  belonging  to  the 
p  of  tne  clays. 


group 


V.  Concluding  Division. 


Species  not  included  in  the  preceding  diyisions;  chiefly  silicates  of  the  heavy 
metals,  iron^  manganese,  etc. 


I.  Zeolite  Division. 

1.  Introductory  Subdivision. 

Of  the  spedes  here  included,  aeveral,  while  not  strictly  ZkOLrrss^  are  closely  related  to  then 
in  composition  and  method  of  occurrence. 

431.    Ineiite  2(Mn,Ca)SiO,  +  H,0      Tridinic 

i:  h  d  =  0-9753: 1: 1-3208  a  =  92**  18'  ft  =5  132^  56'  y  =  93^  51' 

4S2.    OaaophylUte    Mn,Al.Si,0,..6H,0  Monoclinic  0*413  : 1 : 1-831  86''  39^ 


483.    Okenite  H,Ca(SiO,),  +  H,0         Orthorhombic  ? 

434.  GyroUte  H,Ca.(SiO.),  +  H,0 

435.  ApophylUte     H,KGa,(SiO,).  +  4^H,0  Tetragonal  d  =  1-25U 
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^     *ll*  ISP^S^'  ^'  ?=*»««*»•»  ^',  PreusB.  G.  Landeaanst.  for  1887.  p.  472  (1888);  Zs.  G. 
Geo.,  39.  829.  1888.     Rhodotilit  G.  Flink,  Ofv.  Ak.  Stockh..  46,  571.  1888,  46,  12. 1889. 

Triclinic.     Axes  &:i:d=:  0-975266  :  1 : 1-32078;  a  =  92**  18'  12".  fi  =  132* 
W  64",  y  =  93^  50'  42"  Scheibe'. 

100  A  010  =  ♦82^  35',.  100  A  001  =  46**  41'  32",  010  A  001  ±=  83*^  14'  59'^ 

Formi:    a(100,«),  6(010.  «),  «(001,  0),  JfdlO, '/),   < (101.  l-i),  ^ (201, 'M%  4 (iOl. 
Jl-iJ.  d  (Oil,  '14),  0  (533,  ,H).  i  (747,  .H)?. 


aM  =  87* 
6Jr=  59'  26' 
el     =  27*    4f' 


<V  =  84*  86i' 
al  =  19'  86|' 
41^  =  12*    5' 


0»  s    85*  67f 
a'e  =  •47*  21' 
ed  =    47*  22^ 


ad  =r  •64*  8T 

W  =  »49'  28' 
60  =  ^I^S'  90 


Crystals  small,  prismatic  in  habit    Usually  in  fibrous  masses;  often  radiated 
and  spherulitic* 

Cleavage:  ft  perfect;  a  less  so.  Fracture  uneven.  Brittle.  H.=6. 
G.  =  3  -0295  Flmk.  Luster  vitreous.  Color  rose-red  to  flesh-red ;  be- 
coming colorless  on  exposure.  Streak  white.  Pleochroism  distinct 
but  feeble. 

Optically  — .    Extinction-direction  on  a  (100)  inclined  to  edge  a/J, 
12""  to  the  left  below;  on  b  (010)  inclined  60^"  above  behind.     Bx^  not* 
quite  i.  b.    Axial  angles  (Adams  polariscope,  with  n,  =  1*7782  Ka  for 
tne  glass)  measured  on  cleavage  fragments  |  bi 


2G..,  =  64'  0'  Li 


90, 


(»•  61'  TL 


JneHtis, 
'Scheibe. 


1.  Inesite. 
^  EhodotaUe 


20..,  sr  68'  28'  Na 

Go]iip.-2(Mn,Ca)SiO,  +  H,0  =  Silica  43-8,  manganese  protoxide 
41-4,  lime  8*2,  water  6*6  =  100.    Here  Mn  :  Ca  =  4  :  L 
AnsL— 1,  B&rwald,  quoted  by  Behneider.    2,  Fliuk,  Lc* 

CaO      MgO      H,0 

8  40       0-88       9-22    A1.0«  0 -29  =  100-79 
9*88       0-16       7-17    PbO  0*77  =  99  29 


SlOt 

MnO 

FeO 

48  92 

87  87 

0-69 

48  67 

87  04 

x-u 

Of  the  water  Bftrwald  found  that  4*64  p.  c.  was  lost  at  110*,  0*48  at  200%  2*28  at  800*.  0*68 
mt  440  ,  1  85  upon  isnition :  total  9  22. 

P3rr.— Gives  off  water  in  the  closed  tube  and  turns  brown.  Reacts  for  manganese  wnk  the 
fluxes.    Soluble  in  acids,  but  not  after  ignition. 

Tnente  occurs  at  the  manganese  mines  at  Nansenbach,  northeast  of  Dillenburg,  Oennany^ 
Tlie  manganese  ores  occur  at  the  contact  between  clay  slate  and  diabase,  and  the  in^te  is  found 
-with  a  manganesiiin  calcite  in  cavities  of  a  dark  brown .  hydrous  mannmese  silicate,  allied  to 
stratopeite  (see  p.  704).  The  crystals  are  embedded  in  calcite.  Named  from  tre(,  JlsthJIben,  iu 
allusion  to  the  color  and  structura. 

BhodotUite  occurs  filling  ciivities  of  calcite  crystals,  with  rhodonite,  camet,  etc.,  at  the 
Harstig  mine.  Pajsberg,  Wermland,  Sweden.    Named  from  pdSor,  r^M,  r&oi,  fiber. 

As  shown  by  Fliuk  (1889)  the  two  minemls,  though  independently  described,  are  without 


doubt  ideutiqal,  and  the  descriptions  agree  in  almost  every  particular.    The  formula  provisionally 
accepted  is  that  of  Flink.    Schneider  suggested  (Mn,€a}(MnOH)«8itOt  +  HiO. 
lUt— 1  Quoted  by  Schneider.  1.  c. 


432.  aANOPHTLUTB.    A,  Hafhberg,  G.  F5r.  F5rh.,  12,  586,  1890. 

Monoclinic.    Axes   a:l:i  =  0*4130  : 1  :  18309;   ft  =  86""  39'  Hamberg. 
100  A  110  =  22^  24|',  001  A  101  =  74^  7^',  001  A  Oil  =  *6V  19'. 

Fonns:  ^(010.  i^),  'e  (001,  0).  fh  (110,  /),  e  (Oil.  1-i), 

Angles:  flifii'"  =  •44'  49',  ee'  =;  122*  88'.  em  =  •86*  54',  ms  =  88*  284'.    The  measutemaato 
^re  only  approximate  and  hence  the  i^^  ratio  cannot  be  regarded  as  highly  accurate. 

In  crystals  np  to  an  inch  in  length,  habit  short  prismatic,  terminated  by  e 
and  the  acute  clinodome  e  (Oil),  Faces  m  and  «  dnll,  striated  |  c.  Also  foliated^ 
anicaceons. 

Oleavago:  basal,  perfect;  resemblihg  mica.  Percnssion-flgnre  on  dleairam 
fragment  a  six^rajed  star,  one  ray  |  edge  b/c,  the  others  inclined  approximamy 
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60®  and  hence  not  \  edge  c/m.    H.  =  4-4-5.    G.  =  2 '84.    Luster  vitreous,  brill- 
iant.    Color  brown.  , 

Pleochroism  distinct  in  sections  \i:  c  (==  o)  and  b  (=  a)  colorless,  a  (=  6) 
yellow-brown.  Optically  — .  Ax.  pi.  JL  i.  Bx^-L^;  honoe  a  cleavage  fragment 
gives  the  axial  figures.    Axial  angles: 

5Er  =  41*  19  Li  fir  =  1-7250  •.  -  2Vr  =  23*  86 

2E,  =  41'  53  N  /flfy  =  1-7287  .•     2Vy  =  28'  52 

Also  rr  =  1-7264       rj  =  l'^287        •'.    (with  2E)    a,  =  1*6941       Oj  =  1-7046 

Comp.— 6H,0.7MnO.Al,0,.8SiO,  =  Silica  40*5,  alumina  8*6,  manganese  pro- 
toxide 41-8,  water  9*1  =  100. 
AnaL— Uainberg.  I.  c 

8iO,    A1,0>    Fe.O,     MuO      CaO     MgO     KtO    NsiO    H»0 
189-67      7-96      0*90      3.V15      1*11      020     2*70      218     9*79  Li«0  Ir.,  PbO?  0  20  =  99  85 

Most  of  the  water  goes  off  at  100*  in  a  ▼acuum,  if  sufficient  time  is  allowed,  but  witli 
diminishing  rapidity?  it  is  largely  reabsorbed  iu  moist  air.  Hence  it  is  somewhat  analogous  in 
behavior  to  the  zeolites,  so  that  the  author  culls  it  a  mangai^uoliU,  Physically  it.  has  some 
TBsemblance  to  the  micas. 

Pyr.— Reacts  for  manganese  with  the  fluxes.  Dissolves  readily  in  strong  adds,  bat  becomes 
oearly  insoluble  after  ignition 

Obi.— Occurs  at  the  Harstfg  mine  near  Pajsberg.  Wermland,  Sweden,  embedded  in  calcite, 
also  implanted  upou  rhodonite  and  sometimes  covered  with  caryophilite.  barite,  and  native  lead; 
again  associated  with  garnet,  inanguiophyllite,  and  pyrophanite. 

Named  from  yavo^^  Itater,  0vkA,ov,  leaf,  in  allusion  to  tlie  high  luster  on  ibe  cleavage 
laminae. 


433.  OKENTTZX.  Okenit  %.  Kobell,  Kastner's  Arch.,  14,  888, 1828.  Dysclasite  Connel, 
Ed  Phil.  J.,  17.  198.  1884     Bordite  Adam,  Dufr  Min.,  4,  697,  1859. 

Orthorhombic?  Prismatic  angle  51"^  41'  Breith.  Composed  of  a  congeries  of 
minute  interlacing  acicular  crystals.    Commonly  fibrous;  also  compact. 

Cleavage  in  traces.  H.  =  4*5-5.  O.  =  2*28,  okenite,  Ebl.;  2*362,  dysclasite, 
Connel.  Luster  snbpearly.  Color  white,  with  a  shade  of  yellower  blue;  often 
jellow  by  reflected  light,  and  blue  b^  transmitted.  Frequently  opalescent.  Sab<- 
transparent  to  subtranslucent.  Optically  —.  Ax.  pi.  |  b  (010),  the  needles  being 
elongated  ||  ^.     Bx  J.  a  (100).    Axial  angle  large,     y^a  =  0091  Lex.* 

Comp.— H,CaSi,0,  +  H,0  or  2H,O.Ca0.2SiO,  =  Silica  56*6,  lime  26*4^  water 
17*0  =  100. 

AiiaL*-l,  von  Kobell,  1.  Ci  2,  Hauer,  Jb.  G.  Relchs..  6,  190.  1854.  8.  Connel.  1.  c. 
4,  Adam,  1.  c.  6,  Haughton,  J.  G.  Soc.  Ireland,  2.  114,  1868.  6,  Darapsky,  Vh.  Ver.  Santiago, 
Ko.^,  p.  248.  '1888  (read  May  18, 1886). 

fiiO,     CaO     H.O 

1.  Disco  55-64    26  59    17  00  AlaO>.Fe,Os  0*58.  KsO  tr.  =  99*76 

2.  "  I  64-81  27-23  18  04  =  10008  [Na,0  044  =  100'44 
8.  8trom0.  DpsdaiOe  G.  =  2*862  57-69  26*83  1471  Fe.O.  0*82,  Mn,0«  022.  E,0  023, 
4.  BordO,  BardiU          G.  =  2*88         5692    25  14    U  19  A1,0>  0  67,  Na,0  104  =  97  96 

6.  Poona  54-24    27*44    17  04  Nn,0  007  =  98-79 

e.  Bio  Putagan,  Chili  64*60    29*52    15  03  MgO  tr.,  Ka^O  106  =  100*21 


etc.— In  the  closed  tube  yields  water.  B.B.  alone  becomes  opaque  and  white,  and 
fuses  to  a  glass.  Eflei-vesces  with  soda,  and  fuses  toa  subtrausparent  glass,  which  is  milk-white 
on  cooling;  with  borax  forms  a  transparent  colorless  glass.  Gelatinizes  readily  iu  hydrochloric 
add 

Obs.— Occurs  in  basalt  or  related  eruptive  rocks.  Found  at  the  FilrOer  (bordite);  in  Iceland; 
oo  the  island  of  Disco.  Greenland;  in  amygdaloidal  basalt  at  Poona,  near  Bombay,  India.  On 
lava  of  Rio  Putagan,  Chili. 

Artil— A  crystallized  silicate  near  okenite,  but  containing  some  alkalies  (KaaO  8*3.  K)02'2) 
feplaciDg  the  lime,  has  been  obtained  by  A.  de  Schnlten.  Bull.  Soc.  Min..  6,  9*2,  188*2.  Of.  also 
Boelter  (Jb.  Min  ,  1,  123,  1890),  who  obtained  okenite  by  recrystallizatlon  in  carbonated  water 
Itt  a  sealed  tube 

*  BulL  Soc.  Min..  8,  841,  1885:  10.  152.  1887. 
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434.  OYROLTTB.    Gurolite  Andenan,  Phil.  Mag.,  1,  111,  1851. 
In  concretions,  lamellar-radiate  in  structure.    . 

H..=  3-4.  G.  not  giyen.  Luster  vitreous  to  pearly.  Color  white.  Trans* 
l&cent,  becoming  opaque.  Optically  uniaxial,  negative.  Double  refraction  rather 
strong,  Dx.' 

Comp.— H»Ca,Si,0.  +  H,0  or  3H,0.2Ca0.3SiO,  =  Silica  621,  lime  32-3,  water 
15-6  =  100. 

Am1^1>  iLUd^noo,  1.  C    2,  How,  Am.  J.  8c.,  32, 18, 1861.    8.  Clarke,  lb..  38, 128. 1889. 

810.     AlsOi      GaO       MgO      K>0     Ka,0      H,0 

1.  8kye  00*70      1*48       88-24       0 18         —  —        14 18  =  8978 

8.  lif  Scotia  61*90      1-87       2995       008       1*60         —         1505  =  99  85 

8.  N.  Alroadeo  52-54      0-71*     29*97        —        1*56       0*27       1460  F 0 65  s  lOOaO 

•  Incl.  FetOt. 

Pyr.,  etc.— Id  a  closed  tube  yields  water,  intumesces,  and  separates  Into  thin  scales.  B.R 
swells  up  and  fuses  with  difficulty  to  an  opaque  enamel 

Obtv— From  the  Isle  of  Skre,  with  stilbite.  laumontJte,  etc.  In  India  from  the  railwrny 
cuttings  between  Bombay  and  roona;  also  from  the  Treshlnish  Islands  (Heddle,  but  cf.  oken- 
ite,  anal.  5).    Reported  also  from  the  FftrOer  and  from  Greenland. 

With  the  apophyllite  of  New.  Almadeu,  California,  in  fibrous  layers  between  the  wall  of  the 
Tein  and  the  apophyllhe.  Also  N.  Scotia,  25  m.  8.W.  of  C.  Blomidon,  between  MargaretTlUe 
and  Port  Geoi^e,  on  apophyllite. 

According  to  How,  gyrolite  is  formed  from  apophyllite,  with  which  it  often  occurs. 

Re£r»*  Dx..  N.  R..  18,  1867  Min.,  2,  xxi.  1874 

Heddle  obtained  thin  six-sided  plates,  resemblins  heulandite,  with  pkne  angles  188*  45*  and 
188*  55 ,  and  he  infers  a  similar  form.    Hin.  Mag.,  C  272. 1889. 


436.  APOPHTLUTB.  Zeolith  vaa  Hellesta  (7.  Binman,  Ak.  H.  Stockh  ,  82,  1784 
Zeollthus  hunellaris  roalor  MHUer,  De  Zeolitbis  8uecicis,  82, 1791.  Ichthyophthnlmlte  (fr  UtOI 
dAndrada,  Scheerer's  J.,  4,  82, 1800.  J.  Phys ,  61,  242,  1800.  Mesotvpe  €point6e  (fr.  Iceland 
K,  .Tr..  3. 1801.  Apophyllite  K,  Notes  pour  servir  au  Cours  de  Kin.  Oe  Tan  XIII  il806)p 
Lucas  Tab!.,  1,  266,  1806  Fischaugenstein  Wem.,  1808.  Ichthyophthalmit.  Albin,  Wem., 
Letzei  Mln.  Syst.,  1817.  Fish-eye  8tone  Tessellte  (fr  FftrOer)  Brmoiter,  Ed.  Phil.  J  ,  1. 5, 1818. 
Oxhaverite  (fr  Iceland)  Br&iMter,  £d  J.  8o.,  7, 115, 1827  Xylochlor (fr.  Sicily)  v.  WaU.,  Ynlk. 
Gest ,  1868.  Leucocyclite  EsneM,  Trans.  Cambridge  Phil.  8oc.,  1,  21  (read  May  1,  1820); 
Dx.  Min..  1,  126.  1862.    ApofilUte  lUU. 

Tetragonal.     Axis  d  =  1-2515;  001  A  101  =  HV  22^'  MiHer'. 
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Figs.  1-8.  Common  forms.    4,  L.  Superior.    5,.  Utb,  Sweden,  after  So    aul 


APOPHTLLITK  SOT 

On  tlie  apophyllite  from  the  Seisser  Alp,  lyrol,  Ploner^  has  determined  tlie  foHowiog  fomui^ 
maoy  of  which,  however,  are  merely  vicinal  planes.  Of  these  several  had  been  earlier  giveii  by 
Rumpf.  viz.,  9-9  10,  24'24-25,  61-51-50.  108.  106.     ,      ^ 

10-60,  l-0'40,  10  80,  10-24,  10-aO.  10-18, 1014.  I'lJ^B,  1-0-12,  l-O'll,  2-0-31, 1-010,2'019, 
109.  108,  8  0  22,  107^  20  18.  8019, 106,  80*17,  2-011,  80-16,  4*0'21,  8'0'14,  209, 104,8-010. 108. 
807,  504.  803. 

ll-H  11-45,  1  1-86,  1 1-87,  1-118,  119,  886,  446,  566.  667,  778,  889.  9-910,  1010  11, 
1111 12,  1818  14, 17-17-18,  24  24  25,  50-60-51.  51-51-60,  2525  24.  448,  882,  558,  221,  441.  551. 

18-4-4.  811,  20-7-7.  522.  12-5*5,  744,  855^  822.  755,  488,  544, 665.  766. 

21 '7*8,  15-5-8.  12-4'8,  628,  81& 

av  =  18*  26'  AT  =  2r  18'  •i'*  =    6r    6'  aa      =  28'    6' 

^'  =  19*  46'  A'.  =42*    7'  XX'*  ^    99*26'  aa      =82*87 

If'    =  44*    8*'  pp*  =  76*    0*  pp"  =  121*    4'  ar       =  87*  81V 

^   =  67*    4'  aw"  =  20*    4*^  ep    .-=  fOO*  82'  pp^»>  =  86*  84'  • 

wf'  =  28*    6'  dd'  =  88*  59'  ap    =    52*    0*  aa'»  =  85*  424' 

«"  =  64*    4'  00"  =  58*  89'  ap    =    19*  45'  <Tcr*>  =  49*  49^ 

^'  =  102*  45' 

Twins:  tw.  pi.  i?,  rare*.  Habit  varied;  in  square  prisms  (a)  usually  shoi-t  and 
terminated  by  tf  or  oy  cp,  and  then .  resembling  a  cube  or  cnbo-octahedron;  also 
acute  pyramidal  (p)  with  or  without  c  and  a;  less  often  thin  tabular  |  c.  Faces  c 
often  roo^h;  a  bright  but  vertically  striated;  p  more  or  less  uneven..  Alsa  massive 
and  lamellar;  rarely  concentric  radiated. 

Oleayage:  chigUy  perfect;  m  less  so.  Fractare  uneveUk  Brittle.  H.  ^  4*9-S. 
6.  =  2*3-2 '4.  Lnster  of  c  pearly;  of  other  faces  vitreous.  Color  white,  or  grayish; 
occasionally  with  a  greenish,  yellowish,  or  rose-red  tint,  fle9h>red.  Transparent; 
nurely  nearly  opaque.  Double  refraction  weak;  usually +«  also —•  Often  shows 
anomalous  optical 'Characters,  cf.  Mid.*    Indices: 

10,  =  1-5309  U  €,  =  1-5832  09,  =  1-5387  Na  €,  =  1*5856  Luedecke*. 

A  division  dT  a  basal  section  into  biaxial  parts  with  varying  optical  orientation  iscomtnoliicf* 
Hid.,  Klein,  tt  al,)\  thus  there  may  be  a  central  diagonal  square  and  four  lateral  sectors  bounded 
by  liues  parallel  to  the  axes,  and  sometimes  four  others  between  these  last,  corresponding  in 
position  to  the  planes  «  (101). 

Doelter  found  that  apophyllite  became  uniaxial  at  about  260*  C,  the  temperature  at  which, 
tl  loses  its  water  of  crystallization. 

Var. — 1.  Ordinary .  Usually  in  crystals,  as  above  described;  the  pearly  basal  cleavage  is  a 
conspicuous  character.     O.  =  2*885.  Iceland,  Haid.;  2*859,  Thomson. 

Hatty's  Maoiype  epoiniee  was  an  Iceland  variety;  Fucbs  and  Gehlen  in  1816  ascertained  its 
klentity  with  apophyllite. 

The  name  Oxhateriie  was  applied  to  a  pale  ^een  crystal  found  in  petrified  wood  at  the 
Oxbaver  Springs,  near  Husavic  in  Iceland.  Alhme  of  Werner  (named  from  aUnu,  w?ute)  is  in 
amall  nearly  cubic  crystals,  opaque  white  in  color,  fiom  Ausdg,  Bohemia;  it  is  partly  decom« 
posed  and  con;»ists  largely  of  cidcite.  Xplochlare,  from  Iceland,  is  olive-green,  and  has  O.  =  2*290; 
It  owes  its  color  to  the  presence  of  a  little  iron. 

TeueliU,  from  the  FErOer,  is  a  cubical  variety,  exhibiting  a  tessellated  structure  in  polurized 
light. 

LeueoeyeliU,  when  sections  parallel  to  the  base  are  examined  in  polarizisd  light,  shows 
a  black  cross  with  rings  that  are  alternately  white  and  violet-black  (whence  the  name 
from  XevKoi,  white,  and  kvkXo^.  eireU),  instead  of  the  ordinary*  colored  rings— a  peculiarity 
observed  iu  crystals  from  the  Seisser  Alp,  Andreasberg  (part  of  those  of  this  locality),  Skye» 
FUrOer,  Iceland,  UtO,  aud  Poena  In  India.  The  above  are  optically  -|-  dome  crystals  from 
Ut5  and  Cziklnwa,  similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  and  are 
optically  — .  These  different  optical  phepomena  m^iy  be  presented  by  contiguous  plates  of  the 
aame  crystal,  cf.  Dx. 

Comp.— H,KCa,(SiO,),  +  4J»,0  or  K,0.8CaOa6SiO,.16H,0.  =  Silica  53-7, 
lime  25*0,  potash  5'2,  water  16*1  =  100.  A  small  amount  of  fluorine  replaces  part 
of  the  oxygen. 

The  above  formula  (Rg..  Oroth)  differs  but'littlc  from  H,CaSisOt  +  H9O,  in  which  potas> 
aiain  replaces  part  of  the  basic  hydrogen.  The .  form  of  ten  accepted,  IIi((^a,E)SisO«  4- HflO» 
corresponds  less  well  with  the  analyses. 

Ife  writes  the  formula,  accepted  above.  4(H,CaSi90,  4-  H,0)  -f  KF. 

AnaL— 1.  Stromeyer.  Rf^..  Mln  Ch..  605.  1860.  2.  8.  Kg.,  ibid.  4,  Haughton,  Phil.  Mag., 
02.  2128,  1866.  5.  J.  L.  Smith.  Dana's  Min..  804.  1854.  6,  Mattesdorf,  Vh.  0.  Reichs.,  82, 1876. 
V.  Hench,  Inaug.  Diss.,  p.  25,  Zarich.  1887.    S,  HiUcbrand.  Am.  J.  8c.,  24,  182,  1882.    9,  B. 
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Sadtler,  Am.  Ch.  J.,  4,  857,  1883.    10.  Knerr  and  BchSnfeld,  ib.,  6,  418,  1885.    11^  EytnoMa, 
N.  Y.  Acad.  Sc.,  Jan.  14,  1889.    Also  5tli  Ed.,  p.  415. 

G.  SIO,     CaO    K,0  Na,0  H,0      P 

1.  UtO.  Swcdea  51 85  25-22  SSO  —  1690      —   =r    99-2T 

^.  Andreasberg  51-38  2586  4 90  —  [16-78]  118*=  100 

8.  Kadauthal  52-69  25*52  4*75  —  16-73  046  =  100-15 

4.  Bombay  51*60  25  08  504  068  1620  0*97  AUO,  0*24.  MgO  0*08 

5.  L.  Superior  2-87  5208  25*30  4 98  —  15*92  096  =    9919       [=  99*84 

6.  Fassathal  5278  25*25  8-79  0*69  1698     ir.    =    9949 

7.  Bergen  Hill  2-360        52*24  25  08  4*88  —  16*61  221  =  10097     [=  100-69 

8.  Table  Mt..  Col.  51*89  24*51  8  81  059  16  52  1*70  A1,0, 154. Fe,0, 018 

9.  FritzIs.,Peiin.  25  51*02  24*40  587  —  16*75  0  40  Fe,0, 149  =  99*93 
10.  French  Creek,  Penn.  2*30  51*88  25-81  6*30  —  16  80      -   =  100  29 
11.-       "           "  "       2*35  51-68  25-42  627  —  1658      —  =    99  90 

«  Another  determination  gave  1'65  P. 

R^.  found  thM  no  water  was  lost  over  sulphuric  acid,  nor  at  100**;  the  first  is  expelled  at  200*. 
and  at  260"  the  loss  corresponds  to  about  4  p.  c.  which  is  reabsorbed  and  is  hence  regarded  as 
water  of  ciy  stall  ization.  Doelter  j^ves,  as  follows:  Loss  of  water  at  240°,  after  2  hours,  §04  p.  c; 
after  4  hours  heating  at  a  red  heat  0*20;  for  Fassathal  at  260*'after  2  hours,  9*59p.  c,  which  was 
gradually  absorbed  again  on  exposure  to  moist  air,  but  only  after  8586  hours.  These  determina- 
tions by  Unterweissacher.  Jb.  Min.,  1,  120,  1890.  Hersch  (1.  c.)  obuUned  the  following  resultSi 
after  2  hours  htotiug,  in  each  case: 

Temp. 
H3O 

PyTi  eto.— In  the  closed  tube  exfoliates,  whitens,  and  yields  water,  which  reacts  acid.  In 
the  open  tube,  when  fused  with  salt  of  phosphorus,  gives  a  tiuorine  reaction.  B.B.  exfoliates^ 
colors  the  ^ame  violet  (potash),  and-  fuses  to  a  white  vesicular  enamel.  F.  =  1*5  (Kobell). 
Decomposed  by  hydrochloric  acid,  with  separation  of  slimy  silica. 

Obs. — Occurs  commonly  as  a  secondary  mineral  in  basalt  and  related  rocks,  with  various 
zeolites,  also  datolite,  pectolite,  calcite;  also  occasionally  in  cavities  in  granite,  gneiss,  etc. 
Greenland,  Iceland,  the  F&rOer  Islands,  and  British  India  afford  fine  specimens  of  apophyllite  in 
amygdaloid.  The  ludinn  mineml  is  of  unrivaled  size  and  beauty,  the  crystals  sometimes  8  to  ^ 
Inches  across,  often  associated  with  salmon-pink  stilbite,  etc.  It  has  been  found  in  connection 
with  the  Deccan  trap  area,  at  Pdona  near  Bombay  during  the  sinking  of  wells  and  in  the 
Western  Qh&ts,  obtained  abundantly  during  the  construction  of  the  Great  Indian  Peninsular 
Kailway  (Mallet).  Also  occurs  at  Andreasberg,  sometimes  of  a  delicate  pink,  in  silver  veins, 
traversm^  slate;  Kadauthal  in  the  Harz;  Montecchio  Ka^giore,  Italy:  at  Orawitza,  Cziklowt, 
and  Sznska  in  Hungary,  associated  with  woUastonite;  in  Fifeshire,  with  mn^netic  iron;  at  Puy 
de  la  Piquette  in  Auvergne.  in  a  Tertiary*  limestone,  near  intruded  basaltic  rocia;  at  Finbo, 
UtO,  and  Hallesta,  Sweden;  in  Tyrol,  on  the  SeisserAlp;  also  the  Fassathal;  near  Nerchinsk, 
Siberia;  in  Australia;  Guanajuato,  Mexico,  often  of  a  beautiful  pink  color  implanted  upon 
amethyst. 

In  the  U.  S.,  large  crystals  occur  at  Bergen  Hill,  N.  J.,  associated  with  analcite.  pectolite, 
stilbite,  datolite,  etc.,  some  of  them  8  inches  across.  It  is  also  found  at  Gin  Cove,  near  Perry. 
Maine,  with  prehnite  and  analcite  in  amygdaloid;  in  N.  York,  at  the  Tilly  Foster  iron  mine, 
Brewstec  but  rare;  in  Penn.,  at  the  French  Creek  mines,  Chester  Co.,  also  at  Fritz  Is.,  in  the 
Schuylkill;  at  the  Cliff  mine.  Lake  Superior  region;  Table  Mt.  near  Golden,  Col. ;  in  California, 
in  large  crystals  at  the  mercury  mines  of  New  Almaden  with  bitumen,  and  often  stained  brown 
by  it-. 

It  has  been  found  at'  Peter's  Point  and  Partridge  Island,  in  the  Basin  of  Mines,  Nova 
Scotia,  both  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  asso- 
ciated with  lauroontite,  thomsonite,  and  other  zeolites;  also  at  Chute's  cove.  Cape  d*Or,  Ule 
Haute.  Swan's  Creek,  and  Cape  Blomidon, 

Apophyllite  was  so  named  by  Hatly  in  allusion  to  its  tendency  to  exfoliate  under  the  blow- 
pipe,  irom  riTcd  and  tpvXXor,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fisb 
after  boiling,  gave  rise  to  the  earlier  name  leJithyophVialmite,  from  iyBv^.Jm,,  otp^aXnoi,  e^, 

Alt.— Occurs  altered  to  pectolite  near  Tiexno  on  Monte  Baldo.  along  with  unchanged  crys- 
tals. Altered  apophyllite  from  Table  Mt..  near  Golden.  Colorado,  has  been  analyzed  by  Hifle- 
brand  (1.  c);  it  is  pearly-white  in  color  with  a  finely  foliated  structure  and  forms  the  exterior  ol 
crystals  which  within  are  often  perfectly  fresh.  The  material  (which  lost  water  over  snlpiiwic 
acid)  after  drying  at  100**  gave: 
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Arti£ — CiTBtalB  have  been  obtained  by  WOhler  from  heated  waters,  and  he  inferred  that  a 
temperature  of  180*  was  necessary  to  the  result.  He  stated  that  when  heated  in  water  to  this 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
oboliug.  Pearly  radiated  crystals  were  formed  oy  Beoquerel  through  the  action  of  a  solution  of 
potassium  silicate  on  plates  of  calcium  sulphate  (gypsum).  Daubree  has  detected  crystals  of 
apoplivllite  in  the  Roman  works  at  the  hot  springs  of  rlombidres. 

Also  obtained  by  Doelter  (}.  c.)  bv  recrystalTization,  the  powdered  mineral  being  digested 
for  8  weeks  in  a  closed  tube  at  ISOMoO''  with  water  containing  carbon  dioxide;  minute  tetrago- 
nal crystals  were  the  result.  Again  f  rom  okenite  by  heating  with  potassium  silicate  and  car- 
bonated water  at  200  for  80  days. 

By  the  fusion  of  apophyllite  and  slow  crystallization  the  hexagonal  OaSiOt  (p.  373)  wa3 
obtained. 

Ref.— *  Min.r436.  1852;  also  accepted  by  Dx.,  Min.,  1,  125,  1862.  •«.  Levy,  Min.  Heu- 
land,  2,  271, 1837;  Scbrauf,  Sen  Ak.  Wieu,  62  (1).  700,  181f0,  Atlas  xxi:  Seligmann,  Jb.  Min.,  1, 
140«  1880.  Kumpf,  who  makes  the  species  monoclinic,  adds  several  forms  mostly  vicinal,  Min. 
Mitth.,  2.  869,  1879;  Ploner  (ref.  below)  also  adds  many  forms,  chiefly  vicinal ;  all  of  these  are 

given  abovd.    Bgr.  notes  on  the  apophyllite  from  the  Islands  of  the  Langesund  fiord  the  proba^ 
le  forms:  1012,  ft03.  326,  321,  Zs.  Kr.,  16.  644, 1890. 

*  Dx.,  1.  c.  *  J.  D.  D.,  L.  Superior,  Min.,  4th  Ed.,  804.  1854;  cf.  also  Slg.,  Ut6,  Sweden, 
J.  c;  Cesiro,  Bull.  Soc.  Min.,  12,  62,  1889.  *  Slg.,  Ut5,  I.  c.  •  Schrauf,  I.e.  '  Ploner,  Seisser 
Alp,  Zs.  Kr..  18,  887.  1890.    •  Luedecke.  Andreasberg,  Zs.  Kr.,  4,  626,  1880. 

*  Optieal  anomalies,  see  Mid..  Ann.  Mines,  10,  121,  1876,  also  Klocke,  Jb.  Min.,  2,  11  ref., 
1880;  Klein,  ib.,  1.  258,  1884:  Doelter,  ib.,  1,  123,  1890;  also  Rumpf,  1.  c.  On  pereusnon- 
Afures,  Mgg..  Jb.  Min.,  1,  59,  1884.  Etching,  Rinne,  ib.,  2, 19, 1886.  PufoeUetiricity,  Hankel, 
Fogg.,  167, 163,  1876. 


The  following  are  imperfectly  defined  hydrous  calcium  silicates,  several  of  themapproximab* 
fng  to  okeitite  and  gyrolite. 

Centkallassitb  How,  £d.  N.  Phil.  J.,  10,  84,  1859;  Phil.  Ma^.,  .1,  128,  1876.  Radiated 
massive,  the  fibers  or  columns  lamellar  and  separable.  Brittle.  U.  =  3'5;  G.  =  2'45-2'46. 
Luster  pearly.  Color  white  or  yellowish  wbite;  thin  laminsB  transparent;  graduating  Into  an 
opaque  white  variety,  subresinous  in  luster.  The  mineral  was  found  in  a  nodule  from  amygda- 
loid, near  Black  Rock,  Bay  of  Fundy,  and  constituted  the  portion;  between  a  thin  outer  layer, 
"  urinite, "  and  an  inner  bluish  mass,  called  ' '  eyanolite, "    How  obtained: 

1.  t. 810,58-86    AhO,  1-14    CaO  27-91    MgO  016    KiO  059    H,0  1141  =  10007 

2.  54-72  219  31-53  —  076  1158  =  lOOTO 

B.B.  fuses  easilv,  with  spirting,  to  an  opaque  glass.    It  is  near  okenite  in  composition. 
Two  analyses  of  the  so-called  eyanoliu  gave: 


SiO, 

A1,0. 

CaO 

MgO 

K.O 

H,0 

7415 

.0-84 

17-52 

tr. 

0-53 

7-39    =    100-48 

72-52 

1-24 

1819 

ir. 

0-61 

6-91    =      99-47 

G.  =  2-495 

Probably  the  same  mineral  with  ccntmllassite,  impure  with  much  more  silica;  or  it  is  chal*^ 
eedony,  impure  with  centrallassite.    The  name  alludes  to  the  color. 

C&riniU  gave  SiO,  5813.  A1,0.  1221,  Fe,0.  1  01,  CaO  9*49,  MgO  1*83,  K,O0-87.  H.0 16-96i 
=  99-00 

XoNOTLiTE.  Xonaltit  Bammelsherg,  Za,  G.  Ges.,  18,  83,  1866.  Xonotlit  Min.  Ch.,  380, 
1875. 

^lassive.  Fracture  splintery.  Very  hard.  G.  =  2-71-2-718.  Color  white  to  bluish  gray: 
.pink.  Tough.  Optically  like  okenite.  Lex.  Comp— Perhaps  4CaSiO,  +  H,0  =  Silica 49-8. 
lime  46  4,  water'"3'8  =  100.    AnaL— 1.  2,  Rg.,  1.  c.    8,  Heddle,  Min.  Mag..  6,  4, 1882. 

O.  SiO.    PeO  MnO   CaO    MgO  H,0 

1.  Hexico,  white    2-710       4958    1-31    179    4856     —     370  =    99*94 

2.  •'       grav     2-718        5026         2*28         4392    019    407  =  100-71  [0*22  =  100*76 
8.  Scotland            2-605       48*91    2*97    2*27    40*39    0 59   4*17  AUO,  Oil,  K,0  116,  Na,0 

Yields  water*  Decomposed  by  hydrochloric  acid  with  separation  of  pulverulent  silica. 
Occurs  at  Tetela  de  Xonotla.  Mexico,  in  concentric  layers,  with  apophyllite  and  bustaraite.  ^ 

Described  by  Ueddle  (1  c  )  as  occurring  near  Kiltinuichan,  Loch  Screden,  Mull;  at  Gribon, 
opposite  Oronsay,  and  on  the  north  sbore  of  Loch  na  Keal.  It  resembles  a  pink  chalcedony  and 
ift  closely  associated  with  gyrolite. 


570  SILICATES. 

ToBBRMORiTB  HeddU,  Min.  Mag.,  4,  119,  1880.  Massive,  fine  granular.  0.-2*423.  Color 
pale  pinkish  white.    Translucent.     Anal.— 1,  Tobermory;    2,  north  of  Tobermory,  toward 

SiO,    AlA  Fe,0,  FeO     CaO    MgO    K,0  Na,0    H,0 

1.  46-51     2-40     114     1-85    33-40    047     145    0*36     12-61-100:19 

2.  G.-2-423        4662    390    066    108    3398      —      067    089     1211-  99-81 

Occurs  filling  cavities  in  the  rocks  near  Tobermory,  Island  of  Mull.    Near  gyrolite. 

Chalcomorphitb.    Chalkomorphit  Rath,  Pogg.  Erg.,  6,  376,  1873. 

Hexagonal.  Axis  ^«  19091,  cp— *65®  36'.  In  minute  acicular  prisms  with  c,  m,  p; 
pj/  —  54°  lOi'.  Cleavage:  c  distinct.  H.  —  6.  G.  —  2-54.  Luster  vitreous.  Color  white. 
Anal.— Rath,  on  026  gr. 

SiO,  25-4  AlaO, 4-0  CaO  447  H,0(ife 00,)  164  loss  (incl.  Na,0)  95- 100 

Gives  water  in  the  closed  tube,  becoming  white  and  lusterless.  B.B.  fuses  with  difficulty 
on  the  edges,  curling  up  like  scolecite.  Soluble  in  hydrochloric  acid  with  the  separation  of 
gelatinous  silica.  From  the  Laacher  See,  also  from  j^iedermendig  in  the  ELfel,  occurring  in 
cavities  in  limestone  inclusions  in  the  lava. 

PiiOMBiERrrB  Davbree,  C.  R.,  46,  1088,  1858,  Ann.  Mines,  13.  244,  1858.  A  gelatinous 
substance  which  hardens  in  the  open  air,  formed  from  the  thermal  waters  of  Plombi^res.  It 
becomes,  on  hardening,  opaque  snow-white.  It  afforded  after  drying  at  100°  C. :  SiO,  40*6, 
Al|Oj  1-3,  CaO  34-1,  H,0  23'2-99'2,  corresponding  to  the  hydiated  calcium  silicate:  CaSiO,+ 
2H,0- Silica  395,  lime  368,  water  237- 100. 

Chabazite  and  apophyllite  in  fine  crystals  are  other  results  of  the  action  of  the  waters  of 
Flombidres  on  the  brick  and  mortar  of  an  old  Roman  aqueduct,  besides  hyallite,  aragonite,  and 
perhaps  scolecite  and  harmotome. 

LouisiTE  Honeymanrif  Proc.  Nova  Scotia  Inst.  Nat.  Sc,  5,  15,  1878.  A  transparent,  glassy, 
ieek-green  mineral;  streak  white;  fracture  splintery.  H.— 6*5.  0.-2*41.  Gelatinises  with 
hydrochloric  acid.  An  analjnsis  by  H.  Louis  gave:  SiO,  6374,  A1,0,  0*57,  FeO  1-25,  MnO  tr,, 
CaO  17-27,  MgO  0*38,  K,0  3*38,  Na,0  008,  H,0  12*96-99  63.  This  corresponds,  but  only 
approximately,  to  Ca0.3SiO,.2H,0,  which  requires  Silica  66*2,  lime  20*6,  water  132- 100. 

It  needs  further  examination,  especially  by  the  microscope,  with  reference  to  the  possibility 
of  admixed  silica.    Named  for  H.  Louis,  Esq.,  of  Londonderi^,  N.  S. 


2.  Zeolites. 


The  Zeolites  form  a  family  of  well-defined  hydrous  silicates,  closely  related  in 
composition,  in  conditions  of  formation,  and  hence  in  method  of  occurrence.  They 
are  often  with  right  spoken  of  as  analogous  to  the  Feldspars,  like  which  they  are 
all  silicates  of  aluminium  with  sodium  and  calcium  chiefly,  also  rarely  barium  and 
strontium;  magnesium,  iron,  etc.,  are  absent  or  present  only  through  impurity  or 
alteration.  Further,  the  composition  in  a  number  of  cases  corresponds  to  that  of 
a  hydrated  feldspar;  while  fusion  and  slow  recrystallization  result  in  the  forma- 
tion from  some  of  them  of  anorthite  (CaAl2Si208)  or  a  calcium-albite  (CaAl2Si«Oi6) 
as  shown  by  Doelter.  The  Zeolites  do  not,  however,  form  a  single  group  of  species 
related  in  crystallization,  like  the  Feldspars,  but  include  a  number  of  independent 
groups  widely  diverse  in  form  and  distinct  in  composition.  A  transition  in  com- 
position between  certain  end  compounds  has  been  more  or  less  well  established  in 
certain  cases,  but  unlike  the  Feldspars,  with  these  species  calcium  and  sodium 
seem  to  replace  one  another  and  an  increase  in  alkali  does  not  go  with  an  increase 
in  silica. 

Like  other  hydrous  silicates  they  are  characterized  by  inferior  hardne^,  chiefly 
from  3*5  to  5'6,  and  the  specific  gravity  is  also  lower  than  with  corresponding  an- 
hydrous species,  chiefly  2*0  to  2*4,  Corresponding  to  these  characters,  they  are 
rather  readily  decomposed  by  acids,  many  of  them  with  gelatinization.  The 
intumescence,  B.B.,  which  gives  the  name  to  the  family  (from  Ce?*',  to  boU,  and 
AzSoff,  stone)  is  characteristic  of  a  large  part  of  the  species. 

The  Zeolites  are  all  secondary  minerals,  occurring  most  commonly  in  cavities 
and  veins  in  basic  igneous  rocks,  as  basalt,  amygdaloid,  diabase,  etc. ;  less  frequently 
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in  granite,  eneiss,  etc.  In  these  cases  the  lime,  and  in  part  the  soda,  has  been 
chiefly  yielded  by  the  feldspar,  the  soda  also  by  elsBolite,  sodalite,  etc.,  potash  by 
Jencite,  etc.  The  different  species  of  the  iBmilj  are  often  associated  together,  and 
|dso  with  pectolite  and  apophyllite  (sometimes  included  with  the  zeolites),  datolite, 
prehnite  and,  farther,  calcite. 

Tbe  constitution  of  the  Zeolites,  particularly  with  reference  to  the  part  played  by  the  water, 
has  been  discussed  by  many  authors.  See  Damour,  Ann.  Ch.  Phys.,  63,  488-4^,  185&.  Malagun 
and  Durocher,  Ann.  Mines,  9,  826, 1846.  Rg..  Min.  Ch.,  1860,  1876.  Lemberg  (artif.),  Zs.  <}. 
Oes.,  28,  586  ««  m^.,  1876.  Strong  (chabazite  group).  Bet.  Oberhess.  Oes.,  16,  74-188. 1877. 
Fresenius  (phillipeite group),  Zs.  Er.,  3,  48^  1878.  Jannasch  (heulandite,  etc.),  Jb.  Min.,  2,  969t 
1888.  Friedd  and  Sarasin,  Bull.  Soc  Cb.,  42,  608,  1884.  Hersch,  Inaug.  Diss.,  ZOrich,  1887. 
Doelter  (artif.).  Jb.  Min.,  1,  118.  18(K). 

On  the  effect  of  loss  of  water  upon  the  optical  propertiei,.see  Rinne.  Jb.  Min.,  2, 17-88, 1887. 
and  Ber.  Ak.  Berlin,  1168. 1890.  Riune  shows  that  SMtions  after  having  been  heated  until  th^ 
be^me  opaque  may  be  made  transparent  again  and  suitable  for  optical  ezaminatioD  by  immer- 
sion in  oil ;  important  molecular  changes  are  thus  shown  to  accompany  the'  loss  pf  water,,  in 
tome  cases  tbey  serve  to  explain  the  anomalous  optical  characters  often  observed  in  naluial 
crystals  (cf .  chabazite,  analcite.  etc. ).  See  also  Doelter,  1.  c ,  and  other  authors  noted  beyond.  A 
summary  of  the  optical  relations  of  the  various  species,  wfth  reference  to  the  means  of  distinguish- 
iDg  between  them  by  the  microscope,  is  given  by  Lex.,  Bull.  Soc.  Min..  8,  8*21  eiteq.^  18B6. 

The  species  are  arranged  on  the  same  method  as  tbe  anhydrous  silicates,  first  the  highly  acid 
species,  PtUoliteand  Mordenite.  then  the  metasfficates,  indudingmiich  the  laiger  part  of  the 
family,  and  finally  the  normal  orthoeilicates.  For  the  mo6(  j^  the  qwdes  fill  in  definite 
Ipoupa 


436.  PtfloUte 

437.  Mordenite 


438.  Heulandite 

439.  Brewsterite 


440. 


441.  Pliimpttte 

442.  Harmotome 
448.  Stilbite 


Mordenite  Oroap. 

(Ca,K.,Na.)Al.Si,.0..  +  SRfi 
(Oa,Na^K,)Al,Si,,Oi.  +  6lH,9  Monoclinic 

hii  r  <J  =  0-4010  : 1 :  0-4279    /»  =  88'*  SO' 


Heulandite  Group.    MoDOcIinic 

H,CaAl,(SiOJ,  +  3H,0  0-4035  : 1 :  0-4293 

H,(Sr,Ba;Ca)AI,(8iO,).  +  3H,0   0-4049  : 1 :  04204 


88''  34^' 
86^20' 


H,OaAT,(SiO,).  +  3H,0 


0  5043:1:0-5801    W  M 


O   KOI 


PiiiUipsite  Group.    Monoclinic. 


(K.,Ca)Al,Si,0,,  +  44H,0 

H,(K.,Ba)Al.SiA.  +  5H,0 
(Na„Ca)Al.Si.O..  +  6H,0 


h'.^'.t 

P 

0-7095  : 1 : 1-2563 

66»  37' 

0-7032  : 1  : 1-2310 

55°  10' 

0-7623  : 1  : 1-1940 

50"  SC 

444.  Oiniiondito         Ca>Al,(Sia,),  +  4H,0  ?       Monoolinio.    PaeadotetragooaL 


445.  LaumoBtite        H«CaA1.Si.0.«  -•2H,0  MonooUnio. 

'y.i'.t^  1*1461 : 1 : 0-5906    /S  a  68"  48* 
448.  .Xanbuiite  Ca,Al,(SiO.).  -H6'H,0 
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aiLiCATBa. 


447.  Chabazite 

448.  Omelinite 

449.  Levynite 


Chabazite  Group.     Rhombohedral. 


(Ca,Na,)Al,Si,0.,  +  6H,0,  pt 
(Na,Ca)Al,Si,0„  -f  6H,0> 
CaAl,Si,0„  +  5H,0 


rr 

85^  14' 
68**  8' 
73^  56' 


1-0860 

0-7345  or  f! 
0-8357        ^ 


1-1017 
1-1143 


450.  Analcite 

451.  Fatgasite 

452.  Edingtonite 


NaAl(SiO,),  +  H,0 
H,Na,CaAl,(SiO",),.  +  18H,0 
BaAl,Si,0,,  +  3H.0 


Isometric. 
Isometric. 
Tetragonal, 


h  =  0*6785 


NatroUte  Group.    Orthorhombic  and  MonocHnic. 

463.  Hatrolife  Na,Al,Si,Oj,  +  2H,0  09785  : 1 :  03536 

464.  Scoleoite  Ca(A10H),(SiO.),  ^ 2H,0  09764  :  1  :  0-3434 
456.  llHdtt.             \  •{^%J..+.%j 


89**  18 


Tbomsonlte  Group. 

456.  Thomsonite  (Na^Ca)Al,(SiOJ,  +  2^11,0   Orthorhombic.    09932  : 1  :  10066 

457.  HydronepheUte        HNa,Al,(SiO J,  +  3H,0  Hexagonal 

Banite  (Na.,Ca)  Al,(SiOJ,  +  2H,0 


Mordenlte  Group. 

436.  PTHiOLITXI  F.  (ko%%  and  Z.  Q,  Bakins,  Am.  J.  Sc.»  32, 117, 1866. 

In  short  capillary  crystalline  needles,  aggregated  in  delicate  tafts  or  forming 
loose  spongy  masses. 

Cleavage  perhaps  basal.  Lnster  vitreons.  Colorless,  wHito  in  the  mass. 
Transparent.     Extinction  parallel. 

Comp.— RAl,Si,oO,,  +  6H,0  or  RO. Al,0,.10SiO,.5H,0.  Here  B s  Ca :  K, :  Na^ 
s=  6  :  2  !  1  approx.,  which  requires:  Silica  70-0,  alumina  11*9,  lime  4*4«  pota8li2'4, 
soda  0-8,  water  10*5  =  100. 

Anal.— Eakins.  1.  c.  on  air-dried  material: 


SiO, 
70-35 


AUO, 
11-90 


CaO 

8-87 


K,G 
2*88 


Na,D 

0*77 


fl.O 

10 18  =  99-90 


The  loss  of  water  beginning  at  100'  C.  goes  on  steadily  up  to  800*  or  850'',  when  all  ii 
expelled. 

Pyr.,  etc.— Fuses  B.B.  to  a  clear  glass.  Gradually  decomposed  by  sulpburic  udd,  but 
hardly  acted  upon  by  bydrocbloric  acid,  even  when  boiling. 

Obs. — Occurs  upon  a  bluish  chalcedony  Id  cavities  in  a  vesicular  augite-andesyte  'wbti^  Is 
found  in  fragments  in  the  conglomerate  beds  of  Oreen  and  Table  mountains.  Jefferaoo  Co., 
Colorado. 

Named  from  nriXov,  ioiiig^  cUnm,  in  allusion  to  the  light  doWny  nature  of  the 
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437.  MORDBNTTB.    Haw,  J.  Ch.  Soc.,  17,  100,  1864. 

Monoclinic.     Axes  a:i>\6=z  0-40099  :  1  :  0-42792;    /?  =  88°  29 J'  =  001  A 
100  Pireson*. 

100  A  110  =  21°  50'  36",  001  A  101  =  46°  3'  37",    001  A  Oil  =  23°  9' 36". 

Fomu :  h  (010,  ^i),    e  (001.  0),    I  (450,  <^  J),    t  (201.  -  2-t),    «  (201,  2-i). 

Angles:  «•"  =  53*  14'.  ftl  =  68°  23*   c<  =  ♦63''  40*.    M  =  66"  8',   W  =  ♦50*  12'.    It  =  86"  46\ 
if  =  ♦  86"  7  . 

The  form  approximates  very  closely  to  that  of  heulandite  (p.  574).  if  tbe  occurring  prism 
is  made  450,  as  above. 

In  minute  crystals   tabular  |  by  resembling  heulandite  in  habit  and  angles. 
Crystals  in  groups   by    growth  y  h\    also    radially    arranged. 
In  small  hemispherical,  reniform,  or  cylindrical  concretions. 
Structure  fibroas. 

Cleavage:  b  perfect.  Fracture  uneven.  Brittle.  H.  =  3-4. 
6.  =  2-08  How;  2*15  Pirsson.  Luster  vitreous;  on  b  pearly; 
in  fibrous  forms  highly  silky.  Color  white,  yellowish,  or  pinkish. 
Translucent  on  the  edges.  Ax.  pi.  and  a  l,b.  Double  refrac- 
tion weak.  Extinction  inclined  about  15"  to  a,  or  c  A  <J  =  — 
73°  30'.     Axial  angle  large. 

Comp.— 3RAl,Si,„0,,  +  20H,0  where  R  =  K, :  Na, :  Ca  =     Wyoming.  Pirsson. 
1:1:1.   Percentage  composition :  Silica  67*2,  alumina  11*4,  lime 
2-1,  soda  2-3,  potash  3-5,Vater  13*5  =  100. 

AnaL— 1.  How,  1.  c.    2,  Pirsson.  Am.  J.  Sc.,  40,  282.  1890. 


SiO, 

AlaO, 

1. 

{    68-40 

12-77 

2. 

66-40 

1117 

OaO      Na,0      E,0       H^O 

8-46       2-85»        —         18  02  =  100 

1-94       2-27        8-68       18  81  Fe.O,  0*57.  MgO  017  =  99*41 

^  Incl.  0  09  to  0-28  K,0. 


Tbe  pnwdered  mineral  loses  8  to  6  p.  c.  after  an  hour's  exposure  to  a  temperature  of  100*". 

Pyr. — B  B.  fuses  with  some  difficulty  and  without  intumescence  to  a  white  enamel.  Not 
pcrfcrtly  decomposed  by  acids. 

Oba. — Occurs  near  Morden,  Kind's  Co.,  Nova  Scotia,  in  trap,  with  apophyllite,  barite,  and  a 
prehniie-like  mineral:  at  Peter's  Foint,  eieht  miles  west,  with  gyrolite.  Also  in  western 
Wyomis^  near  Hoodoo  Mt..  on  the  ridge  u>rming  the  divide  between  Clark's  Fork  and  the 
J&ist  Fork  (Lamar  R  )  of  the  Yellowstone  river;  it  occurs  in  cavities  in  a  decomposed  amygda- 
loidal  baisalt  in  crystals  and  in  spherical  concretions. 

Named  after  the  original  locality  in  Nova  Scotia. 

Ref.— >  Wyoming,  Am.  J.  Sc.  40,  282,  1890. 

Stseleite  Haw^  Min.  Mag..  2,  184,  1878.  A  partially  altered  mordenite,  found  as  red  or 
reddish  pink,  or  chalk- white,  ball?,  varying  in  size  from  one  to  two  and  a  half  inches  in  diameter. 
eint>edded  in  a  red  clay  in  cavities  in  trap.  Also  in  other  forms,  closely  associated  with  stilbite. 
In  pun  soft  and  chalk-like;  in  part  hard  and  unaltered.  Gelatinizes  with  acids.  Locality 
C&{rt*  Split.  13  miles  west  of  Cape  Blomidon,  N.  S.  Named  after  the  collector,  Mr.  Josepn 
Sterile  of  Scot's  Bay,  N.  S. 

PsEUDONATROLiTE  Orattavola,  Att.  Soc.  Tosc,  4,  229,  1879;  Boll.  Com.  G.,  284,  1872. 
In  minute,  ucicultir  crystals.  H.  =  5-6.  Luster  vitreous  to  petirly.  Colorless,  white  in  the 
mass.      Extinction  paniJlel. 

Mean  of  three  analyses : 

SiO,  62  64     A1,0,  1476     CaO  8*54     MgO  tr.     Alk.  1*00     H,0  14  82  =  101*76. 

B.6.  fu.ses  less  readily  than  natrolite.  Partially  soluble  in  hydrochloric  acid.  From  the 
graoite  of  San  Piero.  Elba,  where  it  occurs,  associated  with  stilbite,  in  slender  crystals  showing 
OS.  planes  in  the  prismntic  zone:  they  are  not  terminated,  being  attached  at  both  extremities  to 
the  walls  of  the  cavities  in  which  they  are  found.  Tiie  mineral  was  originally  described  by  the 
author  (1872)  ns  natrolite  from  which,  however,  he  showed  it  to  differ  widely  in  composition;  it 
needs  farther  examination 
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SILICATES. 


Healandite  Group.    Monoclinia 


438.  HBUXiANDITB.  Biftttrlger  Zeolith  Meyw,  Beschaft  Ge8.  N.  Fr.  Berlin,  4, 1771; 
£r<Mf^..  Bergm.  J.,  480,  1789.  Blfttter-Zeolith  (w.  of  Z.)  Wem.,  1800,  Ludw.  Min.,  49,  1808 
Stilbite  pt.,  Stilbita  anamorphlque,  JET..  Tr.,  3, 1801.  Euzeolith  Breith,,  Hoffm.  Min..  4,  b,  40; 
1818.  Ueulandite  Brooke,  £d.  Phil.  J.,  6,  112,  1822.  Lincolnite  HiUhooek,  Rep.  G.  Man. 
1888,  487, 1885,  062,  1841.    Beaumontite  X^,  lost.,  465, 1889,  and  Ann.  Mines,  17,  610,  1840. 

Monoclinic.     Axes:  A  :  J  :  (J  =  0-40347  : 1 :  0-42929;  ft  =  88''  34 J'  =  001  A 
100  Des  Cloizeauz'. 

100  A  110  =  21^  68',  001  A  101  =  46^  If,  001  A  Oil  =  23**  131'. 

Foniis«  2  c  (001,  0)  i  (201,  -  2^  •  (021,  24)  u  (111,  1) 

a(100,  <-{)  m(110, /)  •(201,2-i)  c  (062,  fi)?  •(221,2)* 

b  (010,  a) 

1.  a.  3.  4. 


Figs.  1,  Campsie  Hills,  after  Greg.    2,  BeavmontUe,  Jones's  Falls.    8,  4,  Montecchio 

^^gSioie,  Artini. 


mm'"  =  •48*  56' 

ow'  =  81*  XT 

0tt    B  49*  40i' 

w  s  40*  2^ 

U        =  ^W  40' 

em   =  40*  88i' 

00    =  67*  84 

mi  s  82*  44' 

€•          =r  ^W     0' 

«"   =  94*    2' 

««'  s  88*    9' 

mf^s  88*    r 

U        s=  129*  40' 

0m  =  88*  41' 

TwIds  :  tw.  pi.  a.  Crystals  sometimes  flattened  \  b,  the  surface  of  pearly  luster; 
form  often  suggestive  of  the  orthorhombic  system,  since  the  angles  cs  and  ct  differ 
bat  little.  Gijstals  often  made  up  of  subindividuals  in  nearly  parallel  position. 
Faces  usually  undulating;  b  often  deeply  depressed,  the  orthodomes  bright  but 
striated  |  b.     Also  in  globular  forms;  granular. 

Cleavage:  ft  perfect.  Fracture  subconchoidal  to  uneven.  Brittle.  H.  =  3'5-4 
O.  =  2*18-2*22.  Luster  of  b  strong  pearly;  of  other  faces  vitreous.  Color  yarioui 
shaded  of  white,  passing  into  red,  gi'ay,  and  brown.  Streak  white.  Transparent 
to  subtranslncent. 

Optically  +.  Double  refraction  weak.  Ax.  pi.  and  Bx,  ±  b.  Ax.  pi.  and 
Bxo  for  some  localities  nearly  ||  c;  also  for  others,  nearly  J^cin  white  light  (Dx.). 
Bxo  A  <5  =  +  57^°  Rinne,  etc.,  see  below.  Dispersion  p  <  v,  when  ax.  pi.  |  c; 
p  >  V,  when  X  c;  also  crossed  very  strong;  the  ax.  planes  for  red  and  blue  in- 
clined from  7°  to  12°.  Axial  angle  variable,  from  0°  to  92°;  usually  2Er  =  52% 
2Em  =  63°  Dx\     Also,  Artini*: 


Montecchio  Maggiore 
Also  2£  =  92*  46 

Indices: 

a  =  1-498 


2Ey  =  81*  14' 


2E, 

and  at  150*  2E 


/5  =  1-499 


:  94*  27       2Ey  =  89*  54' 
:  108*  50*  in  white  light. 

y  =  l-505Ldvy-Lcx.* 


Rfnne  found  for  crystals  from  Andrensberg  the  inclination  of  the  ax.  pi.  to  ci  =  -)-  ^ 
(i.e.  in  obtuse  angle  of  d  and  h);  hence  Bx,  a  ^  =  +  57^*;  for  others  from  Yiesoh,  these  angler 
were  6*  and  85i'  respectively;  for  Berufiord  +  8*  and  88f ;  Fassathftl  82*  and  59i .  Lieyy-Ccx. 
give  Bx.  A  ^  =  +  85"  80 .  For  Turkestan  crystals,  the  ax.  pi.  is  inclined  0*  80'  to  c  (OOl)  £rein.. 
and  2E,  =  52*  80',  2Em  =  53°  20'.  For  crystals  from  the  Serra  de  Botucatu.  Brazil,  the  •»-  pL 
makes  an  angle  of  19"^  85'  with  e  (or  d)-  sections  I  b  show  tw.  lamellsB  |  0.  HusaaK,  l  c. 
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For  Monteochio  Maggiore,  Negri  found  the  ax.  pi.  inclined  about  -{-  8^^  to  d,  and  henca 
nearly  normal  to  i  (201)  ur  Bx^  a  <^  =  +  ^Ji*;  Artini  made  this  angle,  for  the  same  locality, 
—  34^,  and  the  ax.  pi.  nearly  normal  to  %  (201),  but  obviously  by  error  (cf.  Negri). 

Sections  |  h  are  described  by  Mid.  as  having  a  division  into  four  sectors  for  all  of  which 
Bx^  X  6.  but  the  ax.  pi.  and  the  ax.  angle  are  variable.  Increase  of  temperature  to  150**  changes 
these,  but  they  return  to  the  orif^inal  condition  upon  the  reassumption  of  the  water.  Heated  to 
IdO^  the  sections  become  opaque  and  the  change  is  permanent*. 

This  subject  has  been  later  studied  by  W.  Klein  and  particularly  by  Rinne;  the  latter 
describes  the  presence  of  five  sectors,  more  or  less  sharply  defined  iu  polarized  light,  in  sections  1 6. 
bounded  externally  by  the  usually  occurring  planes,  that  bounded  by  «  (201)  having  an  hour- 
glass form.     These  sectors  show  a  rather  wide  variation  iu  the  position  of  the  ax.  plane. 

Increase  of  temperature  (Rinne)  causes  the  axial  ang^Ie  to  diminish  and  at  150°  the 
division  into  sectors  no  longer  exists;  f  uitber  we  have  ax.  pi.  |  h,  and  ^  x  c  (001);  the  structure 
thee  is  that  of  an  orthorhombic  crystal.  If  the  heating  is  carried  on  till  the  crystal  loses  its 
transparency,  further  change  goes  on,  the  sectors  reappear,  Uie  ax.  pi.  is  J.  6  and  c  becomes 
1  (201).  If  strongly  heated,  the  orientation  remains  the  same  but  the  division  into  sectors  dis- 
appears and  the  double  refraction  before  strong  becomes  weak,  and  the  bright  polarization- 
colors  are  changed  to  a  bluish  gray.  Finally  by  ignition  on  a  platinum  foil  the  double  refraction 
almost  entirely  disappears.  The  changes  are  obviously  connected  with  the  loss  of  the  water,  two 
molecules  of  which  go  off  at  150°  and  a  third  at  loO*,  all  being  water  of  crystallization;  this 
water  is  reabsorbed  in  moist  air. 

Comp.— H,CaAl,Si,0„  +  3H,0  or  5H,O.CaO.Al,0,.6SiO,=  Silica  59-2,  alumina 
16-8,  lime  9*2,  water  14  8  =  100. 

Strontium  is  usually  present,  sometimes  up  to  3*6  p.  c.  as  shown  by  Jannasch. 

Anal.->1.  2,  Lemberg,  Zs.  O.  Qes.,  28,  5.58.  1876.  8,  Jannasch,  Jb.  Min.,  2.  275,  1882. 
4.  5.  Id.,  ibid.,  2,  89, 1887, and  Ber.  Ch.  Ges..  20,  846.  1887.  6,  Biltz.  ibid.,  p.  44.  7.  IgelstrOm, 
ib.,  881,  1871.  8,  Hersch,  Inaug.  Diss.,  20,  ZQrich.1887.  9. Cohen,  ib..  116,  1875.  10,  Sansoni, 
Att.  Soc.  Tosc.,  4,  175,  1879.  11,  L.  (^onzaga  de  Campos,  quoted  by  Hussak,  Bol.  Comm.  Qeol. 
8.  Paulo.  No.  7, 1890.    12,  Knerr  &  Schoenfeld.  Am.  Ch.  J..  6. 413,  1884.    Also  5th  Ed.,  p.  445. 


1.  F^ssathal 

2.  Berufiord 
3. 

4.  Andreasberg 

5.  Fassathal 

6.  Teigarhorn 

7.  LunddDrrsfjAll 

8.  Djupivogur 

9.  Orange  Free  State 

10.  S.  Piero.  Elba 

11.  Botucatu 

12.  Adamstown,  Pa. 


G. 


2*20 

2-247 

2196 


2-207 


22 


I 


SiO, 

60-24 
66-65 
57-71 
5610 
6007 
58  48 
57  00 
58-18 
59.58 
5715 
68-10 
57-68 


AUG.  CaO  Na,0  K,0  HsO 

15-58*  6-89    1  91  0-89  15-54  =  100 

17-89    808    1-86  050  1607  =  100  [100-40 

16-42    6  96    1-50  0  35  16-86  8iO  0  55.   Li,0  0  05   = 

17-65    4  26    8  32  027  1628  Sr08-64,  Li,O«r.=101-02 

15-3r»  4-8W    2-8«  0-44  J5  89  SrO  1-60  =  100-62 

16-45  SrO  0-35  =  10028 


16-44  700 

16  25  8  90 
16-85  7-21 
16-82  695 
17-72  9  53 
16-67  5-90 

17  05  6-78 


1-40    0-21 


2  07 
1-42 

tr. 
0-61 

ir. 


0-82 

tr, 

8-26 

113 


17  40 
16-84 
15-30 
1680 
1616 


99-55 
100-15 
l(»0-84 
101-20 
100-70 


16  61  MgO  0  69  =  99-94 


•  Incl.  Fe»0«. 


^  Incl.  0-82  p.  c.  Fe,Os. 


The  red  color  of  the  Fassa  crystals  is  due,  according  to  Kenngott,  to  minute  crystalline 
grains  of  another  mineral,  probably  iron  oxide. 

Accortling  to  Damour,  the  FftrDer  minei-al  loses  part  of  its  water  in  dry  air,  which  it  retakes 
in  ordinary  air;  the  loss  of  the  mineral  is  21  p.  c.  at  100"  C.  and  8*7  p.  c.  between  100"  and  150' 
C;  and  this  is  restored  again  after  24  hours  iu  the  air.  At  190°  the  loss  is  12*3  p.  c;  and  by  the 
end  of  two  mouths  all  is  regained  but  2-1  p.  c. 

Jannasch  found  for  Berufiord  heulandite.  Jb.  Min.,  2,  269, 1884.  also  later,  ibid.,  2, 89.  1887; 


Temp. 

lOO'-UO* 

150^-160*        200"         250' 

800'' 

840'-850' 

:gu.» 

£[,0 

8-88 

5  97            8  05         8  89 
»  Gver  the  blast-lamp. 

12-66 

1845 

16-8.5  p.  c. 

Hersch  obtained  the  following  results  (see  anal.  8)  after  two  hours*  heating  at  each  temper < 
atnre. 


Temp. 

100' 

145' 

195' 

250' 

290* 

redht. 

H,0 

2-64 

614 

7-47 

10-97 

12  06 

16-34  p.  c. 

r. — As  with  stilbite,  p.  684. 
Obs. — Heulandite  occurs  principally  in  basnltic  rocks,  as.socinted  with  chabazite,  stilbite. 
and  other  zeolites:  also  in  gneiss,  and  occasionally  in  metalliferous  veins. 
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The  finest  specimens  of  this  species  come  from  Berufiord,  and  elsewhere  In  Iceland:  tin 
FKrOer;  in  British  India,  near  Bofmbay,  on  the  islands  of  Elephanta  and  Carauja;  also  in  rail- 
road cuttings  in  the  Bhor  and  Thul  Gliuts,  and  at  other  points.  It  also  occura  in  the  Kilpatrick 
Hills,  near  GIostow;  on  the  I.  of  Skye;  in  the  f^issathal,  Tyml;  Andreasberg,  Harz;  near  Semil 
and  liodisfort,  Bohemia;  Poremba,  Poland;  Marschendorf,  Moravia;  KeudOrfel,  near  Zwickau, 
Saxony;  Siberia,  at  Nerchinsk,  etc.;  in  the  amygdaloid  of  Abyssinia;  in  augite  porph^rite  of 
Serra  de  Botucatu,  Brazil.  Red  varieties  occur  at  Cnmpsie  in  Siiniugshire,  with  red  stilbite;  also 
in  Fassathal,  Tyrol;  also  on  the  southern  slope  of  the  AkBurchan  Mts.,  Turkestan;  brown  in 
ore  be<ls  at  Areudal. 

In  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  at  Hadlyme,  Ct.,  and  Chestei 
Mass.;  with  these  minerals  and  datolite,  apophyllite,  etc.,  in  amygdaloid  at  Bergen  Hill,  Ke^ 
Jersey;  sparingly  at  Kipp's  Bay,  New  York  Island,  on  gneiss,  along  with  stilbite;  atMcKinuey's 
quarry,  Rittenhuiise  Lane,  near  Philadelphia,  sparingly;  on  north  shore  of  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac;  in  minute  crystals,  seldom  over  half  a  line  long,  with 
haydenite,  at  Jones's  Falls,  near  Baltimore,  on  a  syenitic  schist  (Levy's  beaumoniiUt  which  is 
crystaliogrupbically  and  optically  identical  with  heulandite). 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  tlesh-red 
colors,  and  associated  with  laumontite.  apophyllite,  thomsonite,  etc.;  also  at  Cape  Blomidon,  iu 
crystals  an  inch  and  a  half  in  length;  at  Martial's  Cove,  Isle  Haute,  Partridge  Island,  Swan's 
Creek,  Two  Islands,  Hall's  Harbor,  Lon^  Point. 

Named  after  the  English  mineralogical  collector,  H.  Heuland,  whose  cabinet  was  the  basis 
of  the  classical  work  (1837)  of  Levy. 

Artif.— Obtained  by  Doelter  by  recrystallization  after  digesting  the  powdered  mineral  for 
11  days  in  water  containing  carbon  dioxide  at  170°  in  a  closed  tube.  The  crystals  were  of  char- 
acteristic form.  An  analysis  gave  Unterweissacher:  SiOs  58  90,  AUOs  14*02,  CaO  8  53.  Na^O 
d'36,  H2O  15*10  =  100.  Also  by  digesting  pulverized  anorthite  with  fresh  precipitated  silica  in 
carbonated  water  for  14  days  at  200^    Jb.  Min.,  1,  128,  1890. 

Lemberg  shows  that  by  digestion  in  a  potassium  or  sodium  chloride  solution  for  a  week 
these  alkali  metals  may  ue  made  to  replace  the  calcium,  forming  a  potash-  or  soda-heulandite 
(Kallstilbit,  Natronstilbit).    Zs.  G.  Ges.,  28,  558.  1876. 

Ref.— '  Miu.,  p.  425,  1862;  the  results  of  Eremeyev  agree  closely.  Vh.  Min.  Gcs..  13,  389, 
1878.  The  vertical  axis  has  hei*e  (as  with  Mir.)  half  the  length  assumed  by  Dx.  and  someauthoi^ 
with  whom  t  =  101,  $  =  101.  u  =  112.  etc.  With  N.  Z.,  s  =  101.  <  =  100,  c  =  001,  etc.  C^. 
also  Hiiine,  Jb.  Min.,  2,  25,  1887.  Breithaupt  made  it  triclinic,  Min.,  3.  449,  1847;  cf .  Kath,  Jb 
Miu.,  517.  1874. 

*  Cf.  Mir..  Min.,  p.  488,  1852;  Greg,  Min.,  166,  1858;  Dx.,  L  c,  who  gives  Greg's  plane,  i, 
the  symbol  097,  or  in  the  position  here  taken,  0"18*7. 

*  Erem.,  Turkestan,  1.  c.  *  Dx.,  1  c;  Kinnc,  1.  c;  Levy-Lex.,  Min.  Roches,  810.  1888; 
Ariini.  Kend   Ace.  Line,  4.  536.  1888;  Negri,  Uiv.  Min.  Ital.,  7,  90.  1890. 

*  On  the  effect  of  heat.  Dx.,  1.  c,  and  N.  R.,  136,  1867;  Mid.,  Bull.  80c.  Min.,  6,  255,  1882: 
W.  Klein.  Zs.  Kr.,  9,  54.  1884:  Rinne.  1.  c.  and  Ber.  Ak.  Beriin.  p.  1183.  1890. 

OiiYziTE.     Orizite  Oraita/rola,  kit.  See.  Tosc,  4,  226,  1879. 

In  nionoclinic  crystals,  somewhat  resembling  rice>grains.    Habit  prismatic,  with  m  (110), 
g  (Oil),  and  rarely  h  (010).     Measured  angles  (approx.):  mm"  =  40*  30',  gg'  =  22*  30',  mg  =  81** 
10 .     U.  ■=  6.    G.  =  2'245.    Luster  vitreous  to  pearly.     Color  white.     A  triclinic  form  was 
earlier  suggested.     Composition,  like  heulandite.    Analyses,  Grattarola,  1.  c. 

G.  =  2-245  SiO,  59  54        AlaO,  16  79*      CaO    8  67        Alk.  <r.        H.O  14  84  =  99-84 

t  59-20  15  71  10  31  tr.  1438  =  99-60 

*  With  some  CaO. 


Observed  in  granite  blocks  from  Fonte  del  Prete.  Elba.    Named  from  opv^a,  rice.    It 
made  dimorphous  with  heulandite,  but  it  may  be  identical  with  it  (cf.  Groth,  Zs.  Kr.,  4,  641, 

1880). 

439.  BREWSTBRITB.    Brooke,  £d.  Phil.  J.,  6,  112, 1822.    Diagonit  Breia.,  Char.,  118, 
1882. 

Monoclinic.     Axes   a  :  5  :  (J  =  0-40486  : 1  :  0-42042;    /3  =  ♦80°  20'  =  001  A 
100  Brooko'. 

iOO  A  110  =  22°  0',  001  A  101  =  44°  29|',  001  A  Oil  =  22.°  45J'. 

Perms:  a  (100,  t-i),  b  (010,  »-i),  e  (001,  0);  m  (110,  /),  i  (120,  ^2);  e  (016,  J-l)- 

Angles:  mm'"  =  ♦44'  0',  tf  =  7.02*  7',  ee'  =  *8^  0',  cm  =  86**  86'. 

Crystals  prismatic,  flattened  [  hi  faces  m,  t  vertically  striated. 

Oleavage:    b    perfect;    a  in    traces.      Fracture  uneven.     Brittle.    H.  =  & 
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6.  =  2"45  Dmr.    Luster  vitreous;  on  b  pearly.     Color  white,  inclining  to  yellow 
and  gray.     Transparent  to  translucent. 

Optically  +  .  -^.x.  pi.  and  Bx^  J.  b.  Extinction-angle  or 
Bxo.r  A  ^  =  +  22°.  Dispersion  p  >  v  weak;  crossed  dis- 
tinct, the  ax.  planes  inclined  V  to  2°  for  red  and  blue. 
Axial  angles : 


2E,  =  94",  2Em  =  93*.    Again  2E  =  102'*-103*  for  white  light,  Dx.« 


m 


m 


The  axial  angle  increases  somewhat  on  heating,  from  2E,  =  SS"" 
43'  at  8'*-8  to  95"  36'  at  lOS^-S.  Further  the  axial  plane  for  red  is 
turned  through  an  angle  of  4°  54'  between  21°"5and  146'''5. 

Sections  jj  b  show  a  division  into  three  sectors:  a  central  wedge-shaped  portion  whose  sides 
make  angles  of  17°  and  13°.  respectively,  with  the  front  and  back  prismatic  edges;  this  has  also 
an  extinction-angle  of  -f  22**.  Further,  two  triangular  lateral  sectors  in  which  this  angle  la 
40',  Dx.« 

Comp.— H,(Sr,Ba,Ca)Al,Si.O,.  +  3H,0  or  (Si%Ba,Ca)O.Al,0..6SiO,.5H.O.  If 
Sr  :  Ba  :  Ca  =  4  :  2  :  1,  this  requires:  Silica  54*3,  alumina  15*4,  strontia  8*9, baryta 
6-6,  lime  1-2,  water  13-6  =  100. 

Anal.— 1,  Connel,  Ed.  N.  Phil.  J.,  10,  85,  1830.  2,  Thomson,  Min.,  1, 848, 1886.  8,  J.  W. 
Mallet,  Phil.  Mag.,  18,  218,  1859. 


1.  Strontian 

2. 

3. 


SiO,  AUOa  BaO  SrO 

63-67  17-49  6*75  8  32 

5304  16-54  605  9  01 

\  54*42  15-25  6  80  899 


CaO  H,0 

1-85  12-58  Fe,Os  0*29  =  100*45 

0*80  14-74  =  100-28 

119  13  22  =    99-87 


According  to  Damour,  loses  water  in  unheated  dried  air,  experiencing  a  loss  of  weight  of 
1*65  p.  c.  in  the  course  of  a  month.  At  100^  C.  after  2  hours,  the  loss  is  0*2  p.  c,  but  at  130*"  C. 
7*7  p.  c,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutually  attracting;  they  have 
become  opaque  and  pearly;  by  48  hours'  exposure  to  ordinary  air,  the  loss  is  reduced  to  2*7  p.  c. 
At  lOfi*  C ,  the  loss  is  8-2  p.  c;  this  is  reduced  to  zero  after  48  hours'  exposure;  and  at  270*, 
the  loss  is  lO-I  p.  c,  whicli  is  reduced  to  1*2  p.  c.  after  8  days'  exposure.  At  a  dull  red  heat  the 
loss  is  12-8  p.  c,  and  at  a  bright  red,  13  3  p.  c. 

P3rr.,  etc.— B.B.  swells  up  and  fuses  at  8  to  a  white  enamel.  Decomposed  by  acids  without 
gelatinizing. 

Obs. — First  observed  at  Strontian  in  Argyleshire,  with  calcite.     Occurs  also  at  the  Giant's 
Causeway,  coating  the  cavities  of  amygdaloici;  in  the  lead  mines  of  St.  Turpet;  near  Freiburg 
ill  Breisgiiu:  ut  the  Col  du  Bonhomme,  S.W.  of  Mont  Blanc,  on  a  quartz  rock;    near  Bareges, 
in  the  Pyrenees,  in  a  calcareous  schist;  and  it  has  been  reported  from  the  department  of  the  Is^re 
iu  France. 

Named  after  Sir  David  Brewster  (1781-1868). 

Ref.-»  Ed.  Phil.  J.,  6,  112,  1822.  Cf.  Haid,  Min.  Mohs,  3,  80,  1825 ;  Pogg..  5,  161,  1825. 
The  angle  fi  =  86*"  56'  of  most  recent  authors  is  based  upon  what  is  apparently  a  misprint  in  px., 
Min.,  1.  p.  421,  1862.    «  Dx.,  1.  c,  also  N.  R.,  124,  1867. 


440.  BPISTILBn'E.  Epistilbit  O,  Rom,  Pogg.,  6,  183,  1826.  Monophan  BreUh.,  Char.» 
£^.  1823.  Parastilbite  S.  wm  Waltershausen,  Vulk.  Gest.,  251,  1853.  Reissite  K.  v,  FHUseh, 
Hbg.,  Min   Not..  9,  22.  1870. 

Monoclinic.     Axes  a  A:  6  =  0-50430  :  1  ;  0-68006;  /?  =  54°  53'  =  OUlAlOO 
Rose-Tenne*. 

100  A  110  =  22°  25',  001  A  101  =  29°  31J',  001  A  Oil  =  25°  23'. 


i«:  a  (100,  ir% )  as  tw.  pi.,  h  (010,  i-i),  c  (001,  0);  m  (110,  7);  e  (iOl,  If);  u  (Oil,  l-i>, 

*(ii2,  i),jp(in.  1). 


mm 
uu 


"  —  ♦ 


=  ♦44''  50' 
=  'Sir  46' 
=     70*  13' 


«r  =  88"  13' 
ep  =  7-2^  12' 
cm    =  122"    7i' 


pp'  =  50*  46'? 
m'    =  32°  21' 
b9    =  73**  49i' 


mu  =    49**  55' 
ee    =  •70'  14' 


Crystals  uniformly  twins;  habit  prismatic:  (1)  tw.  pi.  a,  common;  also  (2)  tw. 

Jl.  7/1.     The  crystals  sonietim(»8  cnicirorm  penetration-twins.     Faces  8  rounded, 
brilliant.     In  radiated  sphenciil  aggregations;  also  granula**. 
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Cleavage:  b  very  perfect.  Fracture  uneven.  Brittle.  H.  =  4-4*5,  on  6  3'5. 
G.  =  '^'2o.  Colorless  to  white,  yellowish.  Luster  vitreous.  Optically  — .  Ax.  pL 
I  b.    Bxa  A  ^  =  +  8i  to  9^.    Axial  angles,  Tenne: 


2E,  =  73°  30'  Li 
Also,  Klein : 
2Er  =  69°  12' 


2Ey  =  75^  35'  Na  2E^  =  76*  40'  Tl 


2Ey  =  70°  45' 


2E^  =  71°  65' 


Rinne  shows  that  with  increase  of  temperature  the  axes  t  (=  BxJ  in  the  twinned  ciystala 
approAch  each  other  and  finally  unite,  when  the  twinning  disappears  and  the  crystals  are  ortbo- 
rhombic  with  a  =  t,  b  =  u,  6  ^  t.  Exposed  to  the  air  the  water  expelled  is  slowly  re^ibsorbed 
and  the  original  optical  and  crystallographic  characters  reasBumed:  the  orthorhombic  characters, 
however,  are  retained  if  the  crystals  are  embedded  in  Canada  balsam.  Ber.  Ak.  Berlin,  1181, 
18U0. 
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Fig.  1,  Beimte,  Luedecke.    2,  Iceland*  Hintze.    H,  4,  Trechmaun. 

Comp.— Probably  like  heulandite,  H,CaAl,Si,0,.  +  3H,0  or  CaO.Al,0,.6SiO,. 
5H0  =  Silica  59-2,  alumina  16-8,  lime  9-2,  water  14-8  =  100.  A  little  sodium 
replaces  part  of  the  calcium. 

Anal.— 1,  G.  liose.  1.  c.  2,  Hersch.  Inatig.  Diss.,  p.  20,  ZUrich,  1887.  8,  4,  Jannasch, 
Hennigus.  Jb.  Min.,  2,  262,  274,  1882.     Also  ih..  1,  50,  1880. 

The  formula  is  also  written  (Groth)  HeCa,iU4(SiO,)i,  +  7HtO  which  requires:  Silica  57 1, 
alumina  17  6.  lime  97,  water  15  6  =  100. 


G. 

1.  Berufiord  2*250 

2.  Djupivoirnr  2-207 
8.  Berufiord  2*250 
4.  Loc.  unknown  2  247 


I 


SiO, 

AUG, 

CaO 

Na,0 

H,0 

58  59 

1752 

7-56 

1-78 

14-48  =     99ft8 

5818 

16-an 

7-21 

2  07 

16-84  =r  100  15 

57-63 

17-43 

8  08 

1-57 

ir)H2  K,O.U,O0  05  = 

=  100-06 

56-65 

18-6« 

8-68 

1-47 

15-60  =  101  08 

A  zeolite,  probably  epistilblte,  from  Lundd&rrsfjall  gave  IgelstrOm:  SiG,  58  85,  Al,Ot  16*67, 
CaG  10  63,  HaG  1876  =  99-41.    Jb.  Min.,  861,  1871. 
Jannasch  obtained  further  (anal.  4): 


Temp. 
H,G 


100M06' 
1-76 


150'-160' 
858 


200* 
4-48 


260*-280' 
10  22 


800'-850' 
1218 


Rd.  bt. 
1552 


Cf.  also  Jannasch,  Jb.  Min.,  2.  206,  1884;  Bodewig,  Zs.  Kr.,  8,  611.  1884,  10.  276. 1885. 

Pyr.,  etc.— B.B.  intumesces  and  forms  a  vesicular  enamel.  Soluble  with  difficulty  or  im* 
perfectly  in  concentmted  hydrochloric  acid  without  ^elHtinizing. 

Obs.— Gccurs  with  scolecite  at  the  Berufiord  in  Iceland;  the  FftrOer;  at  Poona  In  India:  in 
small  fiesh-colored  crystals  at  Skye;  in  small  reddish  crystals,  nearly  or  quite  opaque,  with  stil- 
bite,  at  Margaretville,  N  Scotia,  7  m.  £.  of  Port  Georee.  Reported  as  occurring  with  stilbiie, 
apophyllite,  etc.,  at  Bergen  Hill,  N.  J.  With  heulandite,  stilbite,  etc.,  at  Yiesch  in  the  Yalais. 
•Switzerland. 

ParastUbiie  (cf.  Tenne,  1.  c.)  la  from  the  Borgarfiord,  Iceland.  BeiasUe  (cf .  Luedecke,  L  c) 
is  from  Santortn. 

Ref.— >  Pogg.,  6,  188,  1826,  Jb.  Min.,  1,  48.  1880;  the  angles  are  quite  uncertain  as  shown 
later  by  Trechmann.  lb.,  2,  260,  1882,  who  gives  a  comparative  table  for  epistilblte,  reivite, 
parastilbite.  The  monocllnlc  character  was  also  recognized  by  Dx.,  Bull.  See.  Min.,  2,  161, 
1879;  it  had  earlier  been  regarded  as  oilhorhombic. 

•  Cf.  authors  noted  above.  Also  on  reissite,  Hbg..  Min.  Not.,  9.  22. 1870;  Luedecke.  Jb.  Mm., 
1.  162,  1881.    Oa  parastilbite,  Tenne.  Jb.  Min..  2. 195.  1881.    Also  Hintze,  Zs.  Kr,  8, 605, 1884 
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Philllpsite  Group.     MoDOolinic. 
441.    Fhillipnte.  442.    Harmotoma.  448.    Stilbite. 

Theae  three  speciea  hare  Dot  only  neitrlT  the  snme  axiitl  ratios  (p.  S7I},  but  they  are  also 
cloat^ly  relHtcd  Id  liabit  and  iwthod  of  tviutiiDg,  im  explained  under  the  descHptiou  of  each. 
Thu  relHlion  is  [>ar1iciilurly  cloee  iK-tweeo  phillipKlle  and  harmotome. 

Fre»L-nius  lias  shown  that  the  species  of  this  group  may  be  regarded  as  forming  a  series,  in 

jr  botb  vary  between 


Here  R  =  Ca  chiefly,  in  pbillipslte  and  scilbil^,  and  Ba  In  bannotome;  also  In  smaller  a 

Nat.Et.  The  first  of  the  atiove  compounria  may  be  regarded  as  a  bydraled  cnlciuni  albite,  the 
Kcoud  as  a  hvdraled  anorthite.  The  subject,  however,  requires  furtheratudy;  Ihetormulns  given 
OD  p.  DTI  and  beyond  are  Lhoae  correspouding  to  reliable  aualyses  of  ceriain  typical  occurreuces. 


441.  PBnXIPBmi.  £#cy.  Add.  Phil..  10.  862, 182S.  I^ime-Harmotoine.  Ealk-Hanno- 
(ora  Qerm.  Kalk-Hannolom,  Normnlin.  Brtilh..  Schw.  J.,  BO,  337,  1827.  Ulb.,  3S.  16U0,  Char., 
126,  1t»33.     Cbrisliauite  Dx.,  Aiiu.  Mioes,  12,  373,  1847. 

Monocliiiie.  Asee  a -A -.6  =  0-70949  :  1 :  1-2563;  0  =  *56''  37'  =  001  A  100 
Streng'. 

100  A  110  =  30°  31',  001  A  101  =  'gO"  0',  001  A  Oil  =  46"  2'. 
Pom»!  a  {100,  f-i).  6(010,  i-\\  e(001.  0);  m  (110,  /),  n  (120,  i-S);  d  (BOl.  -  W),  /(iOl, 
l-i>:  e  (Oil,  1-1). 

Angfes:    wmi'"  -  •60*  fi*,    »»■  =  80*  (»i',    ttf=^°a«,   «l  =a  60*  86*',    em  =  M"  W. 


r  igs.  1,  a.  Sirgwits,  Trippke.    8,  4,  After  KOhler. 

Crystals  nniformly  penetration-twins,  but  often  simulating  orthorhombJc  or 
tetragonal  forma.  Twins  sometimes,  but  rarely,  simple  (1)  witli  tw.  pi.  t,  and 
then  cruciform  bo  that  diagonal  parte  on  b  (f.  1)  belong  togetlier,  licnce  a  fou^ 
fold  striation,  |  edge  b/m,  may  be  often  observed  ou  b.  (2)  Double  twins,  the 
Bimpte  twinR  just  noted  united  with  e  (Oil)  as  tw.  pi.,  and,  since  ee'  varies  but 
little  from  P0°,  the  result  is  a  nearly  square  prism,  terminated  by  what  iippear  to 
be  pyniniidal  faces  each  with  a  double  series  of  striations  away  from  the  medial 
line  (cf.  f.  2),  These  twins  may  have  the  prism  formed  either  by  b  witli  its  char- 
acteristic striations,  with  or  without  the  reentrant  angle;  or  the  external  faces 
may  belong  to  r  (f  2)  when  b  appears  in  the  reentrant  angle  only  {if  this  is  nhown) ; 
or  Btill  again  the  reentrant  angle  may  be  absent  and  tie  crystals  interpenetrate 
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each  other  irregularly,  so  that  an  external  face  is  formed  in  part  by  J,  in  part  by  a 
Karely'  this  double  twin,  showing  a  square  prism  formed  by  the  faces  b,  b,  may  be 
terminated  by  the  unusual  form  a  (100)  with  four  reentrant  angles  of  about  47|°. 
Finally  (3),  three  double  twins  of  the  ordinary  type  may  be  united  to  a  single 
complex  form  with  m  as  tw.  pi.  (f.  3,  4).  This  last  may  yield  forms  appearing  like 
a  rhombic  dodecahedron,  with  or  without  a  depression  at  the  extremity  of  the 
octahedral  axes;  each  rhombic  face  may  then  be  divided  into  four  fields  by  striations 
diverging  from  the  center  and  parallel  to  the  position  that  would  be  occupied  by  a 
plane  on  the  octahedral  solid  angle  of  the  dodecahedron  (cf.  f.  3). 

Faces  b  often  finely  striated  as  just  noted,  but  striations  sometimes  absent  and 
in  general  not  so  distinct  as  with  harmotome;  also  m  striated  ||  edge  b/m;  further, 
a,  Cy  and  d  (501)  more  or  less  distinctly  ||  edge  a/c.  Crystals  either  isolated,  or 
grouped  in  tufts  or  spheres  that  are  radiated  witnin  and  bristled  with  angles  at 
surface. 

Cleavage:  c,  i,  rather  distinct.  Fracture  uneven.  Brittle.  H.  =  4-4*5. 
G.  =  2*2.  Luster  vitreous.  Color  white,  sometimes  reddish.  Streak  uncolored. 
Translucent  to  opaque. 

Optically  +.  Ax.  pi.  and  Bxo  _L  i.  The  ax.  pi.  lies  in  the  obtuse  angle  of 
a  6,  and  is  usually  inclined  to  c  (that  is,  to  a)  about  15°  to  20°,  or  75°  to  70°  to  the 
normal  to  6*.  The  position,  however,  is  variable,  as  also  the  axial  angles.  Dx.  ob- 
tained : 

Richmond       Dyref .      Oberwinter  C.  d.  Bove     Somma         Marburg       AnnenL 

te  sr:  -f  60"  11'  71*  36'  72*  78"  16'  78'  21'  74"  Slf  75'  0' 

Bxa  A  i  =  -  85"  26'      -  74"    1'      -  78"  87'      -  72"  26'      -  72"  17'      -  70"  45J'      -  70'  87 

Richmond  2Ha.r  =  84"    BY       2Ho.r  =  108"  21'        2Hiut  =  84"  54*'        2Hoj  =  108'  5' 

Mte.  Somma         2H..r  =  69"  55'  2Ho.r  =  112"  83' 

Marburg  2Ha.r  =  70"  50'         2Ho.r  =  129"  15'        Dyrefiord       2Ho.r  =  98"  18' 

Freseniiis  found  for  Nidda  crystals  the  axial  angle  inclined  about  10"  to  e  (hence  a  c  =  80" 
and  Bxa  a  <^  =  —  65**  87'):  for  yellow  this  angle  is  about  V  greater  than  for  red. 

According  to  Langemann^  the  individuals  which  form  the  complex  twins  of  phillipsite  are 
strictly  triclinic  since,  for  example,  sections  l^f  (lOl)  show  a  deviation  of  the  planes  of  vibration 
from  the  {  axis,  amounting  in  the  Nidda  phillipsite  to  12^'';  further,  sections  |  e  show  a  divii»ioa 
into  sectors  with  in  one  case  a  deviation  for  adjacent  sectors  of  some  18".  Rinue'  finds  that 
heating  (cf.  p.  571)  does  not  change  this  triclinic  character  and  the  twinning  structure  is  also 
retained;  the  ax.  pi.,  however,  approaches  c  (001)  by  some  10"  and  the  double  refraction  loses  iu 
strength. 

Comp. — In  some  cases  (Rg.)  the  formula  is  (K„Ca)Al,Si,0  ,  +  4^H^  =  Silica 
48-8,  alumina  20*7,  lime  7*6,  potash  6*4,  water  16-5  =  100.     Here  Ca  :  K,  =  2  :  1. 

AnaL— 1.  Ricciardi  [Gaz.  Ch.  Ital.,  11,  869]  Rg..  Min.  Ch.,Erg.,  179, 1886.  2-«,  Fi-esenius, 
Z«.  Kr.,  3.  42  1878.  7,  Schafarzik,  Zs.  Kr.,  17,  522,  1890.  8,  Pittman,  Ulrich,  Contr.  Min. 
Victoria.  1870. 

G.  SiO,    AUG,  FeaO,  CaO   BaO  MgO  Na,0  KaO    fl,0 

4816  23-92  tr,  2*81 

2 140    I  46-89  21  88  015  862 

I  47  65  21-26  015  805 

51-72  18-95  0-53  519 

51-79  19-00  0-24  708 

i  51-68  18-17  0-24  5-37 

49-65  21-88  —  699 

46-62  23  60  —  4*48 

Accordiii.^  to  Dnmour,  the  Kaiserstuhl  crystals  (mixed  with  a  little  faujasite)  lose  8  p.  c.  after 
a  mouth  in  dned  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to  50"  C.  for  hd 
hour,  the  mineral  loses  12  3  p.  c,  and  recovers  nearly  all  in  24  hours*  exposure  to  ordinary  air, 
but  becomes  a  powder  and  opaque  (the  fnujasile  remaining  transparent).  Heated  to  150"  C..  the 
loss  is  16  p.  c,  and  onl^  0*8  p.  c.  after  exposure  again  to  the  air  for  4  days.  At  250"  C,  the  loss 
Is  18*5  p.  c,  part  of  which  is  due  to  the  faujasite;  it  is  reduced  to  9  p.  c.  in  the  free  air, 

Fresenius  found  that  phillipsite  began  to  be  opaque  at  150**  and  to  fall  to  pieces;  the  amount 
of  water  gradually  diminishes  with  rise  in  temperature  and  increases  bjb  it  fklls,  each  temperatutt; 
corresponding  to  a  definite  amount. 
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tr. 

0  07 

7-14 

2-66 

18-28  = 

10019 

tr. 

— 

0*64 

5-41 

16-81  = 

99  97 

1-84 

Oil 

0-96 

4-41 

16-99  = 

100  t?o 

003 

0-15 

0-52 

8-94 

17  63  - 

100:53 

0-39 

0-80 

0-94 

4-67 

18  21  = 

99-97 

— 

— 

tr. 

528 

1616  = 

99  96 

— 

— 

610 

6-39 

14-76  = 

100-95 

PHILLIPBITB  QBOUP-'HARMOTOME. 


681 


.,  etc. — B.B.  crumbles  and  fuses  at  8  to  a  white  enamel.    Gelatioizes  with  hydrochloric 


acid. 

Oba. — In  translucent  crystals  in  basalt,  at  the  Giant's  Causeway,  Ireland;  in  small  colorlesp 
crystals,  and  in  spheroidal  groups,  in  leucitophyre,  at  Capo  di  Bove,  near  Home;  in  crystals  and 
radiating  musses  at  Aci  Castello  and  elsewhere  in  Sicily;  among  the  lavas  of  Mte.  Somma;  at 
Stempel,  near  Marburg;  Habichtswald,  near  Cassel;  Anuerod.  near  Giesseu:  near  Eisenach,  in 
Siixe  Weimar;  Pelei-sberg,  in  tbe  bieben^ebirge;  Nidda  in  Hesse;  Laubuch;  in  the  basalt  of  the 
Linibacher  Eopf  near  Asbach;  in  the  Kaiserstuhl,  with  faujasite;  at  Hilrtlinsen,  Nassau;  Salesl, 
Bohemia,  ou  tbe  right  bank  of  the  £lbe:  in  tbe  ancient  lavas  of  the  Puy*ae-I)6me  at  Cap  de 
Prudelles  near  Ro)  at,  and  other  points;  also  at  Venidres,  Loire;  on  the  west  coast  of  Iceland,  the 
shores  of  Dyretiord.  Very  small  transparent  crystals,  of  recent  formation,  in  the  masonry  at 
the  hot  baths  of  Plombi^res,  France,  observed  by  Daubree;  also  at  Bourbonne-les-Bains  and 
elsewhere. 

Found  in  minute  crystalline  aggregates  and  irregular  spherical  groups  bristling  with  crystals 
in  the  deep-sea  dredging  by  the  •  •  Challenger  "  from  the  bottom  of  the  central  Pacific  Ocean,  south 
of  the  Sandwich  Islands.  They  are  emb^ded  in  a  red  clay  with  f erro- man ganesian  nodules  (cf. 
p.  259),  chondrules  of  enstatite,  etc. ;  they  are  believed  to  have  been  formed  at  the  ocean  bottom 
by  the  decomposition  of  an  augitic  lava.    An  analysis  by  Renard  gave: 

SiO,       AlaO,     Fe,0,    MnO     CaO       MgO      K*0     NaaO  HaO(125')  ign. 

48-70        17-58       6*17        tr.        1'70        102        4  83       375        795       947  =  10117 

The  iron  is  due  to  impurity.  See  Rep.  Challenger  Ex.,  vol.  1,  774,  815,  816,  1885  ;  John 
Murray  in  Encycl.  Brit.,  18, 125, 1885;  for  the  description  of  the  forms,  etc.,  Renard,  Bull.  Ac. 
Belg.,  19,  88,  182,  1890;  a  general  account  is  given  in  Vn^.  R.  Soc.  Edinb.,  12,  474,  1884. 

Named  after  tbe  English  mineralogist,  W.  Phillips  (d.  1828).  The  name  ehri»Uanite  was 
given  by  Des  Cloizeaux  (after  Christian  VIII.  of  Denmark)  to  tbe  Marburg  harmotonie  and  crys- 
tals from  Iceland:  and  in  his  Min.,  1862,  he  places  all  of  phillipsite  under  his  name  christianite. 

Ref. — *  Jb.  Min.,  585,  1875.  The  monoclinic  character  of  the  species  was  first  assumed  by 
Groth  and  definitely  proved  by  Streng.  Cf.  KOhler,  Pogg.,  37,  560,  1886;  Streng,  Jb.  Min., 
561,  1874;  Groth,  Tab.  Ueb.,  pp.  62.  104,  1874;  also  Trippke,  Jb.  Min.,  681,  1878;  Fresenius, 
Zs.  Kr..  3,  42.  1879;  Zeph..  Zs.  Kr.,  5,  96.  1880;  Stadtlttnder,  Jb.  Min.,  2.  122,  1885;  Lange- 
mann,  ib..  2.  110,  1886.  «  Rath,  Ber.  nied.  Ges.,  p.  284,  Nov.  7.  1887.  «  Optical  characters,  sec 
Dx.,  Bull  Soc.  Min.,  6.  805,  1883.  7,  188,  1884;  also  Trippke,  Fresenius,  Langemann.  1.  c. 

Spangite  p.  Mantovani,  Separate  publication  dated  Rome,  April  10,  1872.  An  imperfectly 
doscribefl  zeolite,  stated  to  be  a  variety  of  phillipsite  from  the  lava  of  Capo  di  Bove  near  Rome. 
An  analysis  of  Postempski  gave: 

SiO,  4900       Al.0, 19-50       CaO  485       MgO  8-70       E,0  6'88       H.O  1675  =  10013 
Named  after  Mr.  Norman  Spang  of  Pittsburg. 

442.  HARMOTOMB.  Spatum  calcarium  cryst.  dodecaedrum  album,  opacum,  et  lamellis 
quatuor  erectis,  etc.  (fr.  Zellerfeld),  v.  Born,  Lithoph.,  2,  81,  Tab.  I,  f.  1;  figura  hyacinthica, 
etc.:  hse  crystalli  non  sunt  calcareae,  sed  siliceoe,  Bergm.,  Opusc,  2,  7,  1780.  Hyncinte  bhmche 
iJemettte,  Lett.  417,  var.  5,  1779.  Hyacinte  blanche  cruciforme  de  Lisle,  Crist.,  2,  299.  pi.  iv,  f. 
n»,  1783.  Kreuzkristalle  Heyer,  v.  Trebra's  Erfahrungen,  etc.,  89;  Crell's  Ann.,  1.  212,  1789. 
Kreuzstein  WerUy  Kanien,  Lempe's  Mag.,  2,  58.  59,  1786.  Andreasbergulite  Delameifierie, 
Sciagr.,  1.  267,  1792.  Andreolite  Delameth.,  T.  T.,  2,  285,  1797.  Staurohte  Kirwan,  1.  282. 
1794.  Ercinite  Napione,  Elem.  Min..  239,  1797.  Harmotome  Hauy,  Tr.,  3,  IHOl.  Pierre  cruci- 
toTmG Broehant,  1,  311, 1808.  Morvenite  Thorn.,  Min.,  1,  851, 1836.  Baryt- Harmotome.  Baryt 
kreuzstein  Germ, 

Monoclinic.     Axes  a\i:i  =  0-70315  :  1 :  1-2310;  p  =  ♦55^  10'  =  001  A  100 
Des  Cloizeaux*. 

100  A  110  =  29°  59J',  001  A  101  =  35°  41f ,  001  A  Oil  =  45°  Vt\\ 


a  (100,  ^i) 
b  (010,  u\) 


e  (001,  0) 
«  (410,  U) 


mm'*'  r=  ♦60*  59' 
w  '     =    16*  26' 


v>  (520,  i.{) 
m(110, /) 

two"  =  26*    0' 
at      =  19*  28' 


t  (101,  -  l-t) 
6  (702,  -  f  i) 

C€  =    48*  \V 
if  =  ♦90'    0' 


/(iOl,  1-t) 

e  (Oil,  14)  as  tw.  pi. 

cm  =  60*  21' 
«d'  =  90'  86' 


Crystals    uniformly  cruciform   penetration-twins  with  c  as  tw.  pi.;  either 
(1)   simple  twins  (f.  1)  or  (2)  united  as  fourlings  with  tw.  pi.  e.     These  double 
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twine  often  have  the  aspect  of  a  square  prism  with  diagonal  pyramid,  the  lattei 

witli  charncteristic  feathei'-Iike  Btriatione  frooi  the  medial  line; 

^-  Also  (3)    in    moro  complex  groups  of  throe  double  twins,  witb 

111  as  tw.  pi.  (of.   f.  4,  p,  579);     see   further  under   phillipBJte, 

where  the  forms  are  more  fully  deacribed. 

Cleuvage:  b  easy,  c  less  so.  Fracture  uneven  to  aubcon- 
choidal.  Brittle.  U.  =  4-5.  G.  =  2-44-2-50.  Luster  vitreoun. 
Color  white;  paasing  into  gray,  yellow,  red,  or  browu.  Streak 
white.  Subtransparent  to  trauufucent.  Optically  -I-.  Ax.  pi. 
and  Bx.  X  b.  Ax.  pi.  in  obtuae  angle  a  i  and  inclined  ubout  f>5° 
to  &  and  00°  to  <!;  more  exactly  (Dx,),  Bxor  A  (^  =  +  ^^'  3-', 
BXoN  A  <!  =  +  59°  55'.     Axial  angle  2H„'=  87°  2',  Dx.    lu- 


Horvenlte,  D». 


--  1-503        y  =  1-508  Uvy-Lcx.         /?  =  1-516  Di.' 


Accordiog  to  LaogemiuiQ',  harmotome  in  a  maimer  aimElar  to  phlllipsite  devifttea  oplicallj 
froiii  tbe  requIrmiieiitB  of  the  mouoclinic  BjBtem,  as  sIjowu  in  seclions  1  b  and  e.  RXaae'  tboyt 
ItiHl  by  heating  (see  p.  571)  these  optical  ciiaracterg,  wLifh  refer  the  simple  cryBlals  of  harmo- 
tomu  stricily  to  the  triclliiic  Bjstem.  are  uol  chnneed.  but  Ihe  ax.  pi.  baa  approached  e  (001)  bf 
acme  50°,  while  tbe  double  refraclloo  Las  lacrcasea  in  Blrength. 

Comp.-In  part  H,(K„Ba)Al,Si,0,.  +  4H,0  or  (K„Ba)O.AI,O,.5SiO,.5H,0  = 
Silica  47-1,  alumina  16'0,  baryta  20-6,  potaeh  2'1,  water  U'l  -  100. 

Anal.-1,  8,  Rg.,  Pogg.,  110.  624.  1860.  2.  Herech,  Inaug.  Diw.,  18,  Zurich.  1887. 
4,  lleynolds.  Q.  J.  G.  8oc.,  27,  874,  1871.  5,  Fi-eaeoius,  Z».  Kr.,  3,  42,  1878.  6.  Dinr.,  Ann. 
Uiiies,  9,  S4S,  1846. 

G.  BiO,    A1,0,    BaO    Na,0  K.O    H.O 

1.  Andreasberg  48-49    1685    2008      tr.      207    1300  =    99-M 

2.  ■'  *5-72  16  79  2384  —  —  W-IS  =  100-03 
8.  StroQliao  SSM  47-52  16  94  30  ^.'i  109  100  18  45  =  10025 
t-         ■■  48-03    17-42    2017        002         1877  =  100 

47-42    15-89-  18*98    1-71    048    1514  HgO  018  =  99-75 
4780    17-04'  80-86    0-74    081    1416  =  101-81 

•  Incl.  0-Ofl  Pe,0,.  >■  Incl.  0-66  re.O,. 

According  to  Damour,  Ibe  Sixitch  harmotome  loses  4-8  p.  c.  by  6  months'  exposure  to  dried 
air.  HeatedtolOO'C.  it  loses  1-8  p.  c:  between  100°  and  150~.  9  9p.  c;  between  100°  and  190". 
13'5  p.  c. ;  and  after  84  b.  exposure  to  the  oi-diiiar;  air.  what  is  lost  Is  restored.  At  ft  dull  red 
heat  the  loss  is  14-00  p.  c,  and  tbe  mineral  is  disaggregnied;  the  toiui  loss  at  a  bright  red  heat  i* 
14-70  p.  c. 

Hersch  (ref.  p.  071)  obtained  for  the  loss  of  water,  after  two  hours'  beating  in  each  case; 

Temp.  100*  150*  308'  SSS"  895*  red  bt. 

H.O  874  0-74  928  10-67         12-43         1589  p.  o. 

Pyr^etc- 
tranaliicent  gins 
acid  without  gelatinizing. 

Obc — llarmolome  occurs  in  bnsalt  and  similar  eruptlre  rocks,  also  pbonotyte,  irachfle; 
not  infrequently  on  gneisa,  and  in  some  metalliferous  veins. 

Occurs  at  SlroDtlan.  in  Bcolland,  in  fine  crysrals,  some  an  Inch  tbroiiKb;  in  a  metallifemus 
vein  at  Andreaaberg  in  the  Marz;  at  Rudelstadt  in  Bllesia;  at  Oberstein,  Implanted  on  agatt  in 
siliceous  ^odfs:  at  Kongsbere  in  Norway;  in  quartz  syenite  of  Tonsen^  near  ChriBtianla; 
with  analciie  in  the  amygdaloid!  of  Dumbartonshire, 

In  tbe  U.  S..  in  amall  brown  crystals  with  stllbile  on  tbe  gneiss  of  New  York  island  (41h 
Av.  tunnel  eicavntions).  From  n  mine  near  Rabbit  Mt.,  33  miles  W.S.W.  of  Port  Arthur  or 
the  north  shore  of  L.  Superior,  Ontario.  The  crystals  are  chiefly  implanted  upon  caldle.  which 
Is  associated  with  amethyst,  fluorite.  etc. 

Named  from  doiioi.  joint,  and  r^uvfiv,  to  ««(,  alluding  to  the  fact  that  the  pyramid  (made 
by  the  prisuindc  planes  in  twinning  position)  divides  paiaDel  to  Ibe  plane  that  paseea  through  the 
terminal  edges. 

Tbe  name  Andreolite  of  Delam#lheHe  (derived  from  the  locality  at  Andmsttenr)  hni  tlie 
priority  ,  and  also  Breinite  of  Nnploui':  but  Hally  subsliluled  harmotvmt,  of  no  belter  signlflca 
tion.  and  all  siibser|Uent  roineralogisis  have  followed  liim. 
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Ra£— I  Ann.  Mines.  9.  339,  1S46)  he  unites  morveulte  and  liannotnme:  nlso  Min.,  1,  41S. 
I8S3,  Ann.  Ch  PJiya  ,  13,  417,  186));  Bg:.  Zh.  Q.  Oes.,  30.  589,  1B68;  Kiooa,  Jb.  MIu.,  3,  81^, 
188S.     Also  earlier  E01ilt:r,  Fogg..  37,  661,  1836. 

'On  IhtioiXical  cburaciers  see  Di..  I.  C:  Mid..  Ann.MiDes.IO,  15S,  1876;  Bnumbauer,  Za. 
Kr.  2,  Ii»,  18T8:  Freseufus,  I.  c;  Lex.,  Bull.  Soc  Min.,  8,  94,  1886;  Limgemauti,  Jb.  Mlo.,  S. 
S8,188»;  Riane,  Abli.  Ak.  Berlla,  1179,  ISBO. 

443.  STILBITB.  Zeollt  pt.  Crtnut.,  Ak.  H.  Srockfa.,  1766;  Zeolites  crjiC,  crTBlallt  ad 
centrum  tendeDtes  <rr.  UuBtafsberg,  etc.),  Orotul.,  102,  1758.  Z.  fade  Selenitica  lamellaris. 
Bllttlricher  Zeolit  pt..  Wail..  Min..  1.  313,  1773.  Strahliger  Zeolitli  Wern.,  Ueb.  Cronsi..  243, 
1780.  Stnibl-Zeolilh  (var.  of  Z. )  Wern.,  1800,  Ludwig.,  1,  49,  1803  KiidiaTeri  Zeolite.  Zeolite 
QHCree.  Siilblle,  Delnmelh..  TT.,  3.  805,  1797.  Stllblte  (Hi-uliiiiiliii<  iiicl.)  H..  J  Mines.  3,  66, 
1798,  Tr,  3,  I801.  1833;  =  Strahl-Zeolith  fli>/i».,  Min.,  a,  38r,  iai2.  DeHmine  [=  Stilbiie  wiili 
Reul.  excL]  Breith..  HoSm.  Min..  4,  b,  40,  1818;  =  Blilbite  Brooke,  Ed.  Plill.  J..  6,  113.  1833. 
8pli!Broatilbi(eafud..Tr„  2,  120,  1883.    Syhedrite  S7iep..  Am.  J.  Sc,  40,  UO,18«5.    Syhadrite. 

PuHerit  Bakeiua,  BeT.  Ak.  Wien,  34.  286.  18S7;  Hjpostllbile  D<tna,  Mia.,  p.  441,  1868. 

Moiioclinic.    Axes:  d  :  S  :  rf  =  0-76227  :1  :  1-19401; /3  =  50°  49^'=  001  A  100 

LsBAUlx'. 

100  A  no  =  30°  34{',  001  A  lOl  =  89°  30',  001  A  Oil  =  43°  47^'. 
Fornu';   0  (100.  i^i),    6  (010,  U),    0(001,0);    m  (110,  /);    r  (250,  i-|)<?    f  (130,  t^)*?; 
/  <iOI,  14)':    «  (Oil.  1-1). 

Angles;    a'f  =  89'  40',    mm"'  =  "ei*  9J',    rt'  =  66*  11',    tf  =  68'  61',    em  =  *Sl'  81'. 


(,  Sbeaf-tike  crystal.    9-4,  Lasaulx:  3,  idetd  simple  cryalal;  4,  section  |  6  In  polarized  light. 

Crystals  nniformly  crttciform  penetrntion-twios  with  tw.  pi.  c,  analogous  to 
ohillipflite  and  harmotome.  The  apparent  form  a  ihombio  pyramid  (f.  2)  whose 
laces  are  in  fact  formed  by  the  planes  in  and  wi ;  the  vertical  faces  being  then  the 
pinacoids  b  and  c.  Usually  thin  tabular  |j  b.  These  compound  crystals  are  often 
^onped  in  nearly  pitrallel  position,  forming  sheaf-like  aggregates  (f.  1)  with  the 
side  plane  {b),  showing  its  characteristic  pearly  luster,  often  deeply  depressed. 
Also  divergent  or  radiated;  sometimes  globular  and  thin  lamellar-columnar. 

Cleavage:  b  perfect.  Fracture  uneven.  Brittle.  H.  =  3-5-4.  G.  =  2-094- 
2-205;  2-161  Haid.  Luster  vitreous;  of  b  pearly.  Color  white;  occasionally 
Cellow,  brown,  or  red,  to  briek-rcd.  Streak  uncolored.  Transparent  to  trans- 
iucent. 

Optically  — .  Ax,  pi.  1 5.  Bx,  inclined  5°  to  axis  a  in  obtnse  angle  &  t;  hence 
Bx,  /\  i  =  —  55°  50'.     Ax,  angle  approx.  52°  to  53°  (blue  glass)  Lsi.    Indices: 

Kilpatrick  a  =  1-494  0  =  1-498  >'  =  1-500  Levy-Lex.' 

Lnngerannn'  sbows  that  stri''tly  cnnddered  stllblte  must  be  regarded  as  compiM<>-l  of  trlclinlc 
individuals.  SectloiiH  |  lOI  sliow  Hectors  with  the  extinction  inclined  6°  to  the  edge  formed  wilb 
the  plHiii-  b:  sections  )  A  (f.  4  Lax.)  abitw  four  sectors,  wliose  extinction-dlrcctlmig  are  Inclined  tn 
oae  another  10%  separated   by  radiiiling  porLlous  of  variable  ftxIlDCtiou:  sections )  c  show  a 
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central  portion  with  parallel  extinction  and  strips  at  the  side  in  wbich  it  is  inclined  2^*  to  the 
b  edge. 

Kiune^  found  that  in  sections  |  b,  which  showed  four  sectors  with  the  extinction  inclined  10' 
to  each  other  (the  axis  a  coinciding  with  the  direction  of  elongatiou).  after  being  strougly  heated 
and  made  truuspurent  in  oil  ()).  o71),  the  axes  c  and  ti  became  respectively  |  and  ±  to  edge 
e  (001).  The  eHect  of  increase  of  temperature  had  l)een  to  give  it  tlie  molecular  structure  of  an 
orthorhombic  crystal,  the  ax.  pi.  becomiug  |  e  and  6x.  (=  c)  coinciding  with  tlie  axis  a, 

Comp — For  most  varieties  HXNa„Ca)Al,Si,0,.  +  4H,0  or  (Na„Ca)O.Al,0,. 
6SiO,.6H,0  =  Silica  574,  alumina  16-3,  lime  7*7,  soda  1*4,  water  17*2  =  lOU. 
Here  Ca  :  Nti,  =  6:1. 

Some  kinds  show  a  lower  percentage  of  silica,  and  these  have  been  called  hyposUlbUe,  Daua, 
Min.,  p.  441.  1868:  cf.  anals.  23-25. 

AnaL— 1.  2.  E.  E.  Schmid.  Pogg.,  142,  115.  1871.  8,  Lemberg.  Zs  G.  Ges.,  28.  559.  1876. 
4.  Heddle,  Miu.  Mag.,  1,  91,  1877.  5.  Hersch.  Inaug.  Diss.,  p.  21,  ZDrich,  lb87.  6,  Petenen, 
Ber.  Offenb.  Ver..  14,  102,  1873.  7,  Rg.,  Min.  Ch.  Erg.,  181, 1886.  8.  Cossa,  Ace.  Line.  TraDS., 
6,  86. 1881.  9,  Brun,  Zs.  Kr..  7,  889, 1882.  10,  Haughtou,  Phil.  Mag..  13.  510. 1857.  11.  Id..ib.. 
32,  224, 1866.  12,  Id.,  J.  G.  Soc.  Ireland.  2, 118. 1868.  13,  Simsoui,  Att.  Ace.  Tosc..  4,  173,  1879. 
14.  Hussak,  Bol.  Coram.  S.  Paulo,  No.  7,  7,  1890.  15,  Young,  Ch.  News.  27.  56,  1878. 
16,  How.  Phil.  Mag.,  1,134.  1876.  17.  Fiebelkoru,  Cleve's  Geol.  W.  I.  Is.,  30,  1873.  18.  Hille- 
brand,  U.  S.  G.  Surv.,  Bull.  20,  23,  1885.  19.  Davidson,  Am.  Ch.  J.,  6,  414,  1884.  20,  Hos- 
kinson  &  Brunner,  ibid.  21,  Eyerman,  N.  Y.  Acad  .  Jan.  14,  1889.  22,  Haughton,  Phil. 
Mag.,  13,  510,  1837.  28,  Id.,  ibid.,  32,  224,  1866.  24,  Bukeisen,  1.  c.  25,  Daiapsky,  Yh.  Yer. 
Santiago,  No.  6,  247,  1888. 

G.  SiO,    A1,0,    CaO  Na,0  K,0   HaO 

1.  FflrOer,  Stroma  216         56  88    1670    769    139      —     17-24  MgO  0-08  =   99-98 

2.  "       VaagO  56-80    17-63    750    2  09      —     17  36  MgO  0*05  =  100  93 
8.       "                                                    55  26    17-86    7*55    1 98      —     18-62  =  10072 

4.  "       Bord5  2103        58*79    14  61    953    0  32    023    1780  Fe,0, 0  47  =  101-26 

5.  Helgustadir  2155        56  91  16-59  747  114  —  18-78  =  9984 

6.  Seisser  Alp  2167        5561  1562  7-38  201  047  18 19  =  99-28 

7.  Striegau  5612  16-83  755  1-34  —  1757=  9941 

8.  Miage  Glacier  66  47  1709  774  ir.  —  1826  =  99-66 

9.  Viesch  Ghicier  57-44  15  48  871      —  —  1803  =  9961 

10.  Narbada  56-59  15-35  588  145    089  17  48  MgO 082  =    98-46 

11.  Poona  58-20  15-60  807  0  49    0-92  18-00  =  10128 

12.  BhorGhdt  5700  1710  7-95         0  32  18  08  =  100*40 

13.  Elba  4  52-84  16*94  9-2*2         180  1928  MgO  0  41=    9994 

14.  Brotas.  Brazil  2-24         60-82  16  67  4*25         1-73  1812  =  101*59 

15.  Long  Craig  2167        5782  15  30*  8 12  083      —  17  85  =    99*92 

16.  Annapolis  Co..  N.  C.  57-32  1728  7*57  210      —  16*52  =  100-79 

17.  St.  Mary's  Pt..  St.  John, 

W.  I.  56-02  17-23    5-68  215  —  19  42  =  100-50 

18.  Table  Mt..  Col.  64-67  16*78    7*98  1*47  —  1916  =  10006 

19.  Rautenbush,  Pa.  5808  13-11    9 48»»    tr,  042  1863  =    9962 

20.  Fegley's  mine.  Pa.  57-54  12  67    7  85  tr.  109  18  97  MgO  1 -72  =»    99-84 

21.  French  Creek,  Pa.  58-00  13  40    780  ir,  103  18*30  MgO  140  =    99-98 

22.  Skye  52-40  17*98    997  140  008  17*83  MgO  0*36  =i    99*97 

23.  Bombay  52*80  17*12    7*89  2*35  007  18*52  =    98*75 

24.  PM/tento                            2-21  6284  16-80  1179      —  — •  1716=    9809 

25.  Curico  6267  19-80  11-25      —  — •  16-29  =  10001 

•  FeaOi  tr.  ^  Incl.  MgO  188  p.  c. 

According  to  Damour,  loses  1*3  p.  c.  at  100^  C;  13  p.  c.  between  100'  and  150'  C;  lep^in- 
ing  all  lost  but  3 1  p.  c.  after  5  days'  exposure  to  the  ordinary  air;  at  170°  C.  the  loss  is  16  2  p.  a. 
which  is  reduced  to  9-2  p.  c.  after  15  days*  exposure. 

Hersch  (1.  c.)  obtained  for  the  less  of  water,  after  two  hours*  heating  in  each  case : 

Temp.  104*  150"  210'  250"  290*  red  ht. 

HaO  8  84  8  71  12  16  13*60         14*78         18*63  p.  c. 

Pyr.,  etc.— B  B.  exfoliates,  swells  up,  curves  into  fan-like  or  vermicular  forms,  and  fuses  to 
a  white  enamel.  F.  =  2-2*5.  Decomposed  bjr  hydrochloric  acid,  without  gelatinizing.  The 
uphttrostilbite  gelatinizes,  but  Ileddle  says  this  is  owiug  to  a  mixture  of  muoUte  with  the 
atilbite 

Obs.~Stilbite  occurs  mostly  in  cavities  in  amygdaloidal,  basalt,  and  similar  rocks.  It  is  also 
found  in  some  metalliferous  veins,  and  in  f>:ranite  and  gneiss. 

Abundant  on  the  FftrOer  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  also 


PHILLIPSITE  GROUP— STILBITE,  585 

found  on  the  Isle  of  Arran,  Scotland:  in  Dumbartonshire,  at  Long  Craig  and  at  Kilpatrick, 
Scotland,  in  red  crystals:  at  Kincardine,  Kilmalcolm.  Campsie,  Scotland;  at  the  Giant's 
Causeway  and  in  the  Mourne  Mts.,  etc.,  Ireland;  at  Andreasberg  in  the  Hurz,  and  Kongsberg 
and  Areudttl  in  Norway,  with  iron  ore;  on  the  Seisser  Alp  in  Tyrol  and  at  the  Pufler-loch  (pufleT' 
iU)\  on  the  granite  of  Strieguii,  Silesia;  a  brown  variety  on  granite,  at  the  copper  mines  of 
Gui^tafsberg,  near  Falun  in  Sweden.  A  common  mineral  in  thei)eccan  trap  area  of  British  India, 
often  in  large  lieautiful  sheaf-like  forms  of  a  salmon-pink  color  associated  with  apophyllite;  fine 
crystals  come  from  the  Bhor  and  Thul  Ghats,  also  Pooua,  the  island  Elephanta,  Bombay  harbor, 
etc.  (Mallet,  Min.  India,  p.  123,  1887).  In  augite-porphyrite  in  the  Serra  de  Brotas,  northeast  of 
Botucatii,  Brazil. 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Somerville  syenite 
quarries,  Mass.;  at  the  gneiss  quarry,  Thachersville.  Conn.,  in  crystals  lining  cavities  in  coarse 
granite:  at  Hadlvme,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet  and  apatite; 
at  Phillipstown,  N.  Y.,  in  crystals  or  fan-like  groups;  opposite  West  Point,  in  a  vein  of  decom- 
posing bluish  feldspar,  intei'secting  gneiss,  in  noney-yellow  crystals;  in  the  greenstone  of  Pier- 
mont,  in  minute  crystals;  in  scopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y.; 
and  at  Bergen  Hill,  New  Jersey,  in  small  but  bright  crystals;  also  at  the  Michipicoteu  I»liiuds» 
Lake  Superior. 

At  Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  8  to  4  inches  thick,  and 
from  30  to  50  feet  long,  intersecting  amy«laloid,  its  colors  white  and  tlesh-red;  also  at  Isle  Haute* 
Digby  Neck,  Gullivers  Hole,  Black  Rock,  Cape  Blomidon,  Hall's  Harbor,  Long  Point. 

The  name  siWnte  is  from  trriXfiy},  luster;  and  desmine  from  dea^tf,  a  bun£e.  The  species 
sfilbite,  as  adopted  by  HaUy,  included  Strahlzeolith  Wern.  (radiated  zeolite,  or  the  above),  and 
Bl&tterzeolith  Wern,  (foliated  zeolite,  or  the  ^ecies  heulandite,  p.  574).  The  former  was  the 
typical  part  of  the  species,  and  is  the  first  mentioned  in  the  description;  and  the  latter  (made  the 
variety  Hiibiie  anamorphique)  he  added  to  the  species,  as  he  obsei'ves,  with  much  hesitation.  In 
18 17  Breithaupt  separated  the  two  zeolites,  and  called  the  former  deemine  and  the  \&\ieT  euzeolite, 
thus  throwing  aside  entirely,  contrary  to  rule  and  propriety,  Hatly's  name  stUbite  which  should 
liave  been  accepted  by  him  in  place  of  desmine,  it  being  the  typical  part  of  his  species.  In 
1823  Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  ttWnte  for  the  first,  and 
named  the  other  heulandite.  In  this  he  has  been  followed  by  the  French  and  English  mineral- 
ogists, while  the  Germans  have  unfortunately  followed  Breit£aupt. 

Alt. — Stilbite  has  been  observed  changed  to  quartz. 

ArtifL,  etc.— Lemberg  shows  that  by  dij^estion  with  potas.«»ium  chloride  for  IB  days,  stilbite 
is  transformed  into  a  corresponding  potassium  compound  (Kalidesmin),  while  by  a  calcium 
chloride  it  is  transformed  back  again,  or  with  sodium  chloride  into  a  corresponding  sodium 
compound  (Natrondesmiii).     Zs.  G.  Ges  ,  28,  559.  1876. 

Doelter  renuirks  that,  like  heulandite,  stilbite  fused  and  slowly  cooled  yields  clusters  of 
needles  of  a  pyroxenic  mineral,  also  often  anorthite  with  amorphous  ground-mass.  Jb.  Min.,  1, 
132,  1890. 

Ref.— '  Zs.  Ivr.,  2  570,  1878;  cf.  also  I^ngcmann,  Jb.  Min.,  2,  132.  18.<»6.  «  Heddle,  meas. 
bt  -  27'-30\  calc.  29^  25A',  Min.  Mag..  4.  44,  1880.     » Mallet.  Min.  India,  125,  1887. 

*  On  the  optical  characters,  Dx.,  Min.,  1,  416,  1862;  Lsx.,  1.  c;  Langemaun,  Jb.  Min.,  2, 
126,  18S6;  Riniie.  Abh.  Ak.  Berlin.  1175,  1890. 

FoRESiTB  Rath,  Pogg.,  152.  31. 1874. 

In  form  and  habit  like  stilbite.  In  crystalline  cnists  on  tourmaline  or  lining  cavities. 
Cleavage:  b  distinct,  with  pearly  luster.  G.  =  2*405.  Like  stilbite  in  the  position  of  the  ax. 
pi.  and  bisectrix  (Dx.,  Jb.  Min..  640,  1876). 

Anal.— 1,  Rath,  1.  c.  2,  Bechi,  D'Achiardi,  Min.  Tosc,  2,  236,  1873.  8,  Pulle  &  Capacci, 
quoted  by  D'Achiardi,  Boll.  Com.  G.,  5,  311,  1874.    4,  Sansoni,  Att.  Soc.  Tosc.,  4,  317,  1879. 

1  * 

2. 

3. 

4.  i 

D'Achiardi  calls  the  mineral  analyzed  by  Bechi  cookeite  (cuccheite). 

B.B.  expauds  and  melts.  With  dilficulty  decomposed  by  hydrochloric  acid,  even  after  igni- 
tion. Tlie  w^ater  goes  off  in  pait  at  100'  to  110**  C,  after  continued  heating  at  ^OO''  the  mineral 
loses  5  to  5^  p.  c.  and  to  drive  off  the  whole  amount  present  (15*06  p.  c.  and  1509  in  two  trials) 
a  strong  reel  heat  was  required. 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  in  cavities  in  the  gnmite,  with  tourmaline, 
lepidolite,  quartz,  feldspar.  It  occurs,  as  a  secondary  product,  along  with  heulandite  and  stil" 
bite,  covering  these  minefals. 

Named  after  G.  F.  Forresi  of  Porto  Ferrajo  in  Elba. 


SiO, 

AUG, 

MnO 

CaO 

MgO 

NaaO 

Ka,0 

BeO 

H,0 

49-96 

27-40 

— 

6-47 

0-40 

1-38 

0-77 

— 

15  07  =  100*45 

44-60 

8600 

1-02 

5-50 

002 

2-33 

0-72 

0-71 

9-18  =:  10008 

44-60 

38-00 

1-02 

5-50 

0-20 

3-33 

0-72 

0-71 

6-00  =  10008 

49-97 

2412 

— 

8-33 

tr. 

— 

0-46 

— 

17  06  =     9994 
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444.  OISMONDITXI.  Zeagonlte  Oismondi,  Osserv.  MiD.  di  Roma,  1816.  Taach.  Min..  11. 
164,  1817.  Gismondin  Leonh.,  ib.,  168.  Gismondine.  Abrazite  BreiBloJc,  Instit.  Qeol.,  3,  188. 
Aridte. 

Monoclinic;  pseudo-tetragonal  by  twinning*  Apparent  form  a  square  octa- 
hedron with  a  terminal  angle  of  61°  30'  and  an  angle  over  the  basal  edge  of 
ST  30'  Mgc;  61°  4'  and  88°  8'  Kath.  Crystals  twinned  somewhat  analogous  to 
phillipsite.  As  explained  by  Rinne,  the  pyramid  is  formed  by  two  sets  of  clino- 
doines  e  (Oil),  twinned  parallel  to  a  prism  of  nearly  90°,  each  set  being  separately 
twinned  parallel  to  the  basal  plane  c  (001).  The  edge  of  the  pyramid  correspouds 
in  position,  consequently,  to  tlie  clino-diagonal  axis.  Faces  rough  and  composite, 
often  formed  of  many  subindividuals. 

Fracture  subconchoidal.  H.  =  4*5.  G.  =  2'265.  Luster  Titreous.  Color- 
less or  white,  bluish  white,  grayish,  reddish.    Transparent  to  translucent 

Optically  -.  Bx»  X  h  (010)  and  Bxo  sensibly  X  a  (100).  Sections  I  base  of 
pyramid  show  four  sectors,  divided  by  diagonal  lines,  of  which  the  two  opposite 
have  like  extinction,  while  for  the  two  adjacent  the  extinction-directions  are  in- 
clined 5°.  Sections  I  pyramidal  edge  show  parts  J.  to  both  Bi.  and  Bxp.  Axial 
angles,  Binne: 


2H 
2H 


a.r 


=  86°  58'  Li 
=  87"  34'  Na 
2Ha.gr  =  88"  10'  Tl 


••y 


2Har  =  104*'  11' 
2Ho.y  =  X^''  88' 
2Ho.gr  =  102»  64' 


■  • 


2Vr  =  82*  11' 
2Vy  =  82'  48' 
2Vgr  =  88'  W 


fir  =  1-5348 
fij  =  1-5885 
/?gr=  1'540» 


The  form  was  made  ortborhombic  by  Credner;  also  by  Lang,  who  regarded  the  crvBtals  as 
made  up  of  110  and  Oil.  with  110  a  110  =  89**  10'.  Oil  a  Oil  =  »8"  41',  110  A  Oil  =  65"  18. 
Irregularities  of  angle  led  Scbraiif,  and  of  optical  character  Lasaulx,  to  assume  a  twinning  of 
triclinic  individuals.  Des  Cloizeaux,  however,  while  proving  the  forms  to  be  penetration-twins, 
shows  that  the  directions  of  extinction  vary  somewhat  widely,  probably  as  caused  by  the 
irregular  grouping  but  not  so  as  to  confirm  Lasaulx's  assumption  of  triclinic  individuals.  The 
later  observations  of  Rinne  are  given  above. 

Rinne  finds  that  on  increase  of  temperature  the  variations  in  the  extinction  disappear  and 
the  crystals  become  ortborhombic  in  structure;  further  the  ax.  pi.  becomes  parallel  to  a  diagonal 
Mud  the  bisectrix  coincides  with^.  Also  2Ha^gr  =  24*  57'.  Optically  — ;  double  refraction 
weak. 

Gomp. — Uncertain;  corresponds  nearly  to  CaAl,Si^O„  +  4H,0  =  Silica  34*3, 
alumina  29*1^  lime  16*0,  water  20*6  =  100.     Potash  replaces  some  of  the  lima 
AnaL— 1,  Marignac,  Ann.  Ch.  Phys.,  14,  46.  1845. 


1.  Capo  di  Hove    G.  =  2265 


SiO, 
85-88 


A1,0, 
27-28 


CaO 

1312 


K,0 
2-85 


H,0 

2110 


s    100-18 


The  following  analyses  2,  8,  are  referred  to  phillipsite  by  Dx. ;  they  have  been  regarded  as 
mixtures  of  nsmondite  and  phillipsite,  while  by  some  authors  they  are  called  wagomU  and  as- 
signed the  formula  (E9,Ca)AlaSisOio.4H,0  =  Silica  42*6,  alumina  24*1,  lime  8  8,  potash  7'4. 
water  17  0  =  100.    The  mineral  of  anal.  4  is  stated  positively  to  be  gismondite. 

AnaL— 2,  3,  Mgc,  1.  c,  p.  41.    4.  Ebl.,  J.  pr.  Ch.,  18,  105,  1839. 


SiO,           A1,0,           CaO 

E,0 

H,0 

2.  Local 

43-26           24-69           7*45 

9-78 

15-25 

ss 

100  4S 

3.  Vesuvius 

48-95           2434           5*31 

11-09 

15-81 

•sr 

100-00 

4.  Capo  di  Bove 

42-72           25-77           7*60 
*  A  single  determination. 

6-80* 

17-66 

^ 

100-56 

Pyr.,  etc.— At  100"  C.  3rields  one-third  of  its  water,  and  becomes  opaque.  B.B.  whiteoa^ 
intumesces  much,  and  melts  to  a  milky  glass.    Easily  dissolves  in  acids  and  gelatinizes. 

Obs.— Occurs  in  the  leucitophyre  or  leucitic  lava,  of  the  region  of  Mt.  Albano,  south-east  of 
Rome,  at  Capo  di  Bove,  and  elsewhere,  associated  with  pyroxene,  magnetite,  mellilite,  phillipa- 
ite,  wollastonite,  etc. :  on  the  Gk>rner  glacier,  near  Zermatt  (Kenngott),  in  cavities  in  a  coarse, 
granular,  reddish  brown  garnet-rock,  with  epidote,  calcite,  chlorite,  and  genthite:  also  in  the 
Yal  di  Note,  Sicily  (Scacchi),  in  white  mammillary  concretions,  fibrous  within.  Other  localitief 
are:  the  Frauenberg  near  Fulda;  Schiffenberg  near  Giessen  in  basalt  in  part  altered  to  a  claj'- 
like  substance;  on  the  Hohenberg  (Hamberg)  near  BtLhne  in  Westphalia,  in  a  nephelite>basaU  m 
octahedral  crystals  of  relatively  large  size  (f  cm.  on  the  edge);  Schlauroth  near  GOrlitz  in  Silesia- 
Sales],  Bohemia. 


LA  UMONTITE. 
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A  mineral  near  gismondite  in  form  and  like  it  in  its  complex  grouping  occurs  with  other 
seolites  on  Fritz  Island  in  the  Schuylkill  river,  Penn. 

Zeagonite  is  from  ^etv,  to  boil,  and  ayoroi,  barren;  and  aibrawUe,  from  a,  privative,  and 
fipa^eiy.  to  boil,  has  about  the  same  meaning. 

Ref.— 1  On  tbe  form,  etc.,  see  Mgc,  1.  c;  Rath,  Pogg.,  132,  649,  1867;  Lang,  Phil.  Mag.. 
28,  505.  1864;  Streng,  Jb.  Min.,  578,  1874;  Slg.,  Zs.  Kr.,  1,  886,  1877;  Schrauf,  ibid.,  5%; 
Lsx.,  ib..  4,  172,  1879;  Dx.,  Bull.  6oc.  Min.,  6,  801,  1888,  lb.,  7, 135,  1884;  Rinne.  Ber.  Ak. 
Berlin,  1027,  1890. 


446.  UinMONnTB.  Zeolithe  efflorescente  K,  Tr.,  4,  1801.  Laumonite  K,  Tabl 
Comp.,  1808.  Lomonii  Wem,,  KarH,,  Tab.,  1808.  Schueiderite  Jfeneghini,  Am.  J,  Sc,  14. 
64,  1852.  Leonhardite  Blum,  Pogg.,  59,  886,  1848.  Caporcianite /Sai^t,  Mem.  cost.  fls.  Toscaiia, 
2,53. 

Monoclinic.      Axes  A  it -.6=  1-1451 : 1  :  0-5906;    /3  =  68°  46^'  =  001  A  100 
Miller*. 

100  A  110  =  46°  52',  001  A  101  =  22°  3^',  001  A  Oil  =  28°  50'. 


Forma*: 
a  (100,  ^) 


b  (010.  f-i) 
0  (001.  0) 


m  (110, 1), 
d  (201,  -  2.i)» 


e  (201,  2-i) 
/(601,  6-t)« 


r  (111, -1> 
«(ill.  1) 


mm"  =  •93'  44' 
ed  =  85"  0' 
ee  =  56*  55' 
a'e      =  ♦54"  19' 


rf  =  92'  m' 

er  =  81°  88' 
em  =  ♦75'  40' 
eu  =    41-  57' 


6r  =  66"  44' 
bu  =  59"  46' 
rr'  =  46"  82' 


uu'  =  60"  28 
md  =  65"  22' 
me  =  66'  80' 


The  form  of  laumontlte  approximates  somewhat  closely  to  that  of  the  pyroxenes. 

Twins:  tw.  pi.  a.    Common  form  the  prism  m  with  oblique  termination  e. 
Also  columnar,  radiating,  and  divergent. 

Cleavage:  b  and  in  very  perfect;  a  imperfect.  Fracture 
uneven.  Not  very  brittle.  H.  =  3-5-4.  G.  =  2-25-2-36. 
Luster  vitreous,  inclining  to  pearly  upon  the  faces  of  cleavage. 
Color  white,  passing  into  yellow  or  gray,  sometimes  red.  Streak 
uncolored.  Transparent  to  translucent;  becoming  opaque  and 
usually  pulverulent  on  exposure. 

Optically-.  Ax.  pi.  |j  d.  Bx^  A  <!  =,+ 65°  to  70°.  Dis- 
persion large,  p  <  v;  inclined  slight.     Axial  angles,  Dx.; 


Huelgoet 


2E,  =  52"  24' 


2E„  =  56"  15' 


'W 


Huelgoet,  Dx. 


Comp.,  Tar.— IT^CaAl,Si,0,,  +  2H,0  =  4H,O.CaO.Al,0,.4SiO,  =  Silica  51-1, 
alumina  21-7,  lime  11*9,  water  15*3  =  100. 

Leonhardite  is  a  laumontlte  which  has  loRt  part  of  its  water  (to  one  molecule),  and  the  same 
i«  probably  true  of  capordanite.  The  former  occurs  in  white  or  yellowish  crystals  like  ordinary 
I'umontite,  also  columnar  and  granular;  caporcianite  in  pearly  flesh-red  monoclinic  crystals. 
Scit neiderite.  is  laumontlte  from  the  serpentine  of  Monte  Calini.  Italy,  which  has  undergone 
alteration  tiiroiigh  tbe  action  of  magnesian  solutions.  It  occurs  with  sloanite  in  the  gabbro  rosso 
of  'Tuscany.  Named  after  Sign.  Schneider,  director  of  the  mine  of  Monte  Catini.  The  ^Edel- 
forsite  of  Retzius,  or  the  lUd  Zeolite  of  JEdelfors,  is  referred  here  by  N.  J.  Berlin,  who  considers 
it  impure  from  mixed  quartz.  Bischof  has  analyzed  a  pseudomorph  of  laumontlte  after  ortho- 
clase 

AnaL—l.  8J6gren,  Pogg..  78,  415,  1849.  2.  Traube,  Jb.  Min.,  2,  67.  1887.  3.  4.  Gericke, 
Lieb.  Ann..  99,  110,  1856,  Rg.,  Min.  Ch.,  808,  1860.  5,  Mallet.  Am.  J.  Sc.  22,  179,  1856. 
6,  How,  ib.,  26,  34,  1868.  7,  Bechi.  Trans.  Ace.  Line,  3,  114,  1879.  8,  Livereidge,  Mm.  Mag., 
1,  54,  1876,  9,  10.  Hillebrand,  U.  8.  G.  Sui-v.,  Bull.  20,  16,  1885.  11.  Delffs.  Pogg,  59,  889, 
1843.  12,  Barnes,  Am.  J.  So.,  15,  440,  1853.  13,  Smita,  Min.  Mitth.,  268,  1877  (material  dried 
OTer  H3SO4).     14,  Bechi,  Am.  J.  Sc.,  14,  62,  1852. 


1.  Upaala,  red 

2  Strfegau,  wh. 

8.  Sarnthal 

4.  Plauen  Qrund 


G. 

2-28 
2-28 
2-810 


SiO,  AlaO,  CaO  H,0 

51-61  1906  12-53  1402  FeaO,  2*96  =  10018 

5109  21-86  1176  15-85  =  99-66 

51  58  20-63  11-50  1510  Fe,Ot  026.  Na,0  157  =  100*64 

5316  22-76  9-88  11  90  FcaO.  015.  Na,0  8-32  =  100  62 
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G.  SiOa    A1,0,    Cao     HtO 

6.  Skye,  red  2252       63'9o  2018  12*86  12-42  E,O.Ka,0   0-87.    MgO    <f.  = 

6.  Port  George,  N.  S.  51-43  21  64  12  07  15*26  =  100*40                           [100 'J3 

7.  Moute  Catini  58  78  19*28  8*84  1500  Fe,0,  3*13,  MgO  0  62  =100  05 

8.  Cox  ii..  N.  S.  W.  53*27  22*88  11  00  12  65  MgO  0  48  =  100*28     [=  10012 

9.  Table  Ml..  Col.  5143  21*52  1188  13*81  Fe,0,  094.  Nh,0 0*19,  K,0 0-36 

10.       5207    2130    11*24    14*58  Nu,0  0  48,  K.O  0*42  =  100*09 

11.  Schemnitz.  £«m7iardife  2-25         56*13    22*9?:*      9  25  [11*64]=  100 

12.  Copper  Falls,        "  }  55*50    21  69    10  57    11*98  =    99  69 

18.  Fluitenthal.  '*         2*874        52*92    22*44    12*23    12*88  =    99*97  [=  10017 

14.  Capareianite  2*47         5202    22*83      9*68    1317  MgO  1*11,  Na,0  0*25,  E.O  111 

Laumontite  loses  its  water  of  crystallization  very  readily  and  bence  is  often  found  with  len 
than  the  normal  amount.    Malaguti  and  Durocher  (ref.,  p.  571)  give  the  following: 

Temp.  100*  200*        800*  red  ht.  Also    in  vac,  H,80, 

H,0  8*17  p.  c.        6-08         7*28         remainder  2*26  p.  c  8*85 

Leonhardite  loses  over  sulphuric  acid  1*7-1*9  p.  c.  water,  and  has  then  the  composition  of 
laumontite  dried  at  100°,  SSmita.  1.  c. 

Doelter  finds  that  laumontite,  when  fused  and  cooled  very  slowly,  forms  a  semi-crystalline 
mass  in  which  anorthite  is  prominent,  also  a  pyroxenic  mineral  in  acicular  forms  with  an  amor- 
phous  ground-mass.    Jb.  Min.,  1,  130,  1890. 

Pyr.,  etc.~B.B.  swells  up  and  fuses  at  2*5-3  to  a  white  enamel.  Gelatinizes  with  hydro- 
chloric acid. 

Obs. — Occurs  in  the  cavities  of  basalt  and  similar  eruptive  rocks:  also  in  porphyry  and 
syenite,  and  occasionally  in  veins  traversing  clay  slate  with  calclte.  It  was  first  olnerved  in 
1785,  ill  the  lead  mines  of  Huelgoet  in  Brittany,  by  Glllet  Laumont,  after  whom  it  is  named. 

Its  principal  localities  are  the  FftrOer  Islands;  Uisco  in  Greenland;  in  Bohemia,  at  £ule  in 
clay  slate;  St.  Gothard  in  Switzerland;  the  Fassathal,  in  large  masses  with  radiated  structure; 
Sarnthal,  near  Botzen,  Tyrol;  the  Plauenscher  Grund,  near  Dresden;  Hartfield  Moss  in  Renfrew- 
shire, accompanying  analcite;  the  amygdaloidal  rocks  in  the  Kilpatrick  hills,  near  Glasgow;  the 
basaltic  rocks  of  the  Hebrides,  and  the  north  of  Ireland.  In  India,  in  the  Deccan  trap  area,  at 
Poona  and  in  the  Western  Gh&ts. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  associated 
with  apophyllite,  thomsonite,  and  other  species  of  this  family;  also  at  Port  George,  N.  S.,  iu 
veins  sometimes  3  in.  thick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck 
and  Long  Point.  Also  found  in  good  specimens  at  Pnippsburg,  Maine;  also  sparingly  at 
Bradlevsville,  Litchfield  Co.,  Conn.,  near  a  paper-mill  in  narrow  seams  iu  gneiss;  and  at  bouth- 
bury,  Couu.,  a  little  east  of  the  village,  on  the  land  of  Mr.  Stiles;  also  sparingly  at  West  Uock, 
New  Haven.  Abundant  in  manv  places  in  the  copper  veins  of  Lake  Superior  in  trap,  and  on 
I.  Royale;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond  du  Lac.  Fouud 
also  at  Bergen  Hill,  N.  J.,  in  diabase,  with  datolite,  apophyllite,  etc.;  sparingly  at  PhilHpstowD. 
N.  Y.,  in  feldspar  with  stilbite;  at  the  Tilly  Foster  iron  mine,  Brewster,  N.  Y.;  at  Columbia 
bridee,  near  Philadelphia. 

Leonhardite  occurs  iu  a  trachytic  rock  at  Schemtiitz  in  Hungary;  at  Pfitsch  in  an  earthy 
chlorite,  and  near  Predazzo  in  the  Fleimsthal,  Tjrrol,  in  a  melaphyre;  in  the  Floitenthal.  AIm 
at  Copper  Falls,  Lake  Superior  region,  a  variety  which  alters  but  little  on  exposure.  Capor- 
eianite  occurs  in  geodes  with  calcite  in  the  gabbro  rosso  of  Monte  de  Caporciano  at  I'lmpruneta, 
and  other  places  in  Tuscany.     It  is  sometimes  accompanied  by  native  copper. 

Ref.—*  Mir..  Min.,  p.  452,  1852;  he  made  x  =  102,  u  =  Oil,  r  =  111.  The  position  here 
taken  is  that  of  Dx.  (Min.,  1,  p.  492,  1862),  but  the  vertical  axis  has  half  the  length  aasumed  bv 
him.  « Of.  Mir..  Dx.  1.  c  *  J.  D.  D.,  on  schneiderite  from  Mte.  Catini,  Min.,  p.  400,  and  L 
381,  p.  899,  1868. 

446.  UinBANrrB.    H.  Traube,  Jb.  Min.,  2,  64,  1887. 

In  fine  fibrous,  sometimes  spherical,  bundles  with  eccentric  radiated  stractnre; 
resembles  stilbite. 

H.  =  4*5-5.    G.  =  2'23.     Luster  dull.    Color  snow-white,  soperficiallj  pale 
yellow  with  iron  oxide.     Transparent  to  translucent. 

Comp.— Ca  Al,Si,0„  +  6H,0   or  2CjiO.Al,0,.5SiO,  +  6H,0  =  Silica  48-2, 
alumina  16-4,  lime  IS'O,  water  17-4  =  100. 
AnaL — Traube,  1.  c. 

SiOa  A1,0,  CaO  MgO  H,0 

I  47*84  16-74  1617  185  1708    FeO  0*66  =  99'74 

Pyr.^B.B.  fuses  to  a  blebbr  glass.    Decomposed  by  warm  ooncentiated  hydrochloric  add 
with  separation  of  gelatinous  silica. 

Obs.— Occurs  hnplanted  upon  phillipsite  crystals  in  basalt  at  Lauban,  Silesia. 


447.    Chabante. 


OEABAZITE  QROVF—CEABAZJTB. 


Chabsclte  Oroup.     Rhomboliedral. 
448.    Omelinite. 


449.    Levynite. 


The  fundRmeDtal  rliombohedroDS  of  the  species  of  llieChabazitc  Qroup_  Lave  different  ungles, 
bul,  tu»  sbowD  ju  (be axial  nitios ou  p.  572,  ikey  are  cluKely  lelaled.  iiiiice.  lakiug  tlie  rLombobedniii 
of  Cbnbazile  as  tbe  baais,  tliut  of  GiueliDUe  bas  ihe  syrobul  112023}  and  of  Levyuite  }(!I034|. 

Tbe  varialioD  In  composition  oflen  observed  in  the  first  Ih         -  -^-    .  -- 

plausible  iijfpotbesis  that  ibey  are  to  be  viened  its  isomorphoi 
compuuDdB 

(Ca.Na,)Al.Si.O,  +  4H,0 
(Ca,Na,)Al.SUO„  -|-  8B.0 


447.  OHABAZTTB.  Zeollthua  albus  cublcus  Islaodtie  v.  Bom,  Lithopb.,  1,  46,  177S. 
Zeolite  en  cut)e8  PavSat.  Vole.  Viv..  129.  1778;  de  LuU,  Crist.,  2,  40,  I78a.  CbabftZle  (fr.  Ober- 
sleio)  Bote  dAniic,  i.  d'Ulst.  N.,  2,  181,  1T88.  WQrfclzeolitb  pt.  (real  aaakllt:)  Went.,  EmmeT- 
liiig.  Min.,  1,  305,  ITUit.  Obabasie  (rbombohedrul  form  recognized)  .ff.,  Tr.,  3,  1801.  Cbabasio 
Kartt.,  Tab.,  aO.  1808.  Schabasit  Wtrn.,  Uoffm.  Kuboidt  ffnM.  Hoffin.  Min.,  4,  b,  41,  1818, 
Jla^'.  Gea.  N.  Fr,  Beilin,  7.  181,  1816.  Adipite  Renevitr,  Bull.  Sue.  Vaud.,  16,  IS,  1879. 
Catwslie  Itai. 

Pbakolii  Brnth:  Tamnau,  Jnhrb.  Hlri..  653,  657.  1636.     Haydeaite   CUattland,   Min.,  478. 

]82S,     Acadialile  Alger  <C  JaeAMn  (witboiil  publication)  =  "No  Cbabame"^.  Hoffmann.  Am. 

.   J   tie..  30,  366.  1836:  =  Acadiolite  Tlumton,  Phil.  Mag..  32,  193,  1S43;  Haya.  Am.  J.  Sc.,  1, 

122.  1846.     Herecbelite  Levy,  Aon.  Phil.,  10,  861,  1825.     Seebacbite  Bauer.  Zs.  G.  Qes..  24,  891. 

1»72. 

Rbombohedral.    Axis*!  =  1-0860;  0001  A  1011  =  51''25J'  PhillipB'. 

PoniM'!  e  (0001,  0)  rare:  a  (1120,  <-2);  r  (1011.  R);  e  (OlIS,  -  \),  i  (022l.  -  2);  t  (llS3.  |.a>: 
9(2134,  J'):  t(13liSl4.  H*V. 

Oil  phucolite  also  p  (0238,  —  |)  which  corresponds  in  angle  to  the  fundamental  rbomlxy 
hedroD  of  gmelinite. 


er  =  51*  26' 

M   =  68*  16' 

rr-    -  •85'  U' 

et    -  -tS"  54' 

CO  ^  88'  64' 

ee-  =  64*  AT 

OP    =     6T  29' 

690  SILICATES. 

Twins:  (1)  tw.  axis  (J,  penetration-twins  (f.  2,  3,  4)  very  common.  (2)  Tw. 
pi.  r,  contact-twins,  rare.  Form  commonly  the  simple  rnombohedron  varying  little 
in  angle  from  a  cube;  also  r  and  e.  Faces  r,  i,  e  striated  ||  intersection-edges;  also 
a  I  eoffe  a/r.     Also  amorphous. 

Cleavage:  r  rather  distinct.  Fracture  uneven.  Brittle.  H.=4-5.  G.=2'08 
-2*16.  Luster  vitreous.  Color  white,  flesh-red;  streak  uncolored.  Transparent 
to  translucent.  Optically  — ;  also  +  (Andreasberg,  also  haydenite).  Double  re- 
fraction weiik.  The  interference-figure  usually  confused ;  sometimes  distinctly 
biaxial;  basal  sections  then  divided  into  sharply  defined  sectors  witli  different 
optical  orientation.  These  anomalous  optical  characters  probably  secondary  and 
cniefly  conditioned  by  the  variation  in  the  amount  of  water  present.  Mean  refrac- 
tive index  1'5,  Levy-Lex. 

Tlie  optical  characters  of  cbabazite  have  led  Becke*  to  a  hypothesis  of  a  twinning  of 
tricllnic  individuals.  On  this  view  the  chabazite  rhombohedrou  is  formed  of  six  or  mure 
individuals,  each  cleavable  in  three  directions,  corresponding  to  the  rhombohedral  pUines,  but 
to  be  taken  as  the  piuacoids  of  a  triclinic  crystal,  100,  010,  001.  The  angles  a,  fi,  y,  formed 
on  each  of  these  faces,  respectively,  between  the  diagonal  and  the  extinction-directions  vary 
for  the  different  localiiiea,  but  in  a  typical  example  (FftrOer)  were  as  follows:  a  =  22''8. 
/9  =  S^'B,  y  -=  12° '3.  The  following  angles  wei*e  also  obtaineil  on  the  cleavage  form:  100 A 010 
=  83^  42',  100  A  001  =  85^  31*',  010  a  001  =  85"  5'. 

These  six  or  more  individuals  are  regarded  as  united  into  double  twins  according  to  two 
twinning  laws,  the  tw.  planes,  tlO  and  110  (corresponding  to  faces  of  the  prism  of  theseoood 
series),  inclined  1185**  to  each  other.  Three  types  are  distinguished,  according  as  to  whether  the 
faces  taken  as  100,  010,  or  001  form  the  exterior  of  the  pseudo-rhombohedral  crystal.  These 
three  types  are  recognized  by  the  angle  formed  by  the  exUuction-^lirections  in  the  two  halves  of 
a  rhomtK>hedral  face  on  either  side  of  the  diagonal  line.  In  the  tiret  tvpe  this  angle  is  about  46°; 
in  the  second  small,  about  11*";  in  the  third  about  24\  A  basal  section  shows  six  sectors  with 
an  arrangement  of  the  extinctions  in  the  different  parts  corresponding  to  these  types,  of  which, 
however,  the  second  is  rare  and  not  positively  identified. 

The  herschelite  of  Sicily  and  seebachite  of  Kichmond  differ  from  chabazite  in  showing  a 
small  axial  angle  through  the  terminal  plane;  moreover,  the  individuals  here  are  referred  to  the 
monoclitiic  system,  twinned  in  a  manner  more  or  less  closely  analogous  to  that  characterizing 
the  chabazite  proper. 

Klein  has  described  phacolitefrom  Annerod.  a  basal  section  (|  e)  of  which  showed  in  parallel 
polarized  lij^ht  an  optical  division  into  six  sectors;  while,  further,  each  sector  was  divided  into 
two  parts  with  extinction  (|  c)  inclined  in  each  symmetrically  6'  to  7°  to  the  ^-axis  between  them. 
This  direction  was  further  the  ax.  plaue  with  Bx  (=  a)  ±  c  the  plane  of  the  section;  hence  op- 
tically — ;  2E  =  75-80"  approx.  These  last  seini-sectors  were  more  or  less  slinrply  separated  by 
a  feather-like  area  between  them.  Different  crystals  and  different  parts  of  the  same  crystal 
showed  wide  variation  in  the  arrangement  and  in  the  strength  of  the  double  refraction,  and  it  is 
inferred  th.il  these  differences  are  connected  with  a  loss  of  the  water  of  crystallization.  This 
is  conlirmc'd  by  the  behavior  of  a  section  on  being  heated  :  the  heating  serves  to  increase  the 
strength  of  the  double  refraction,  calls  out  the  optical  areas  where  lUey  did  not  exist  before<>r 
develops  them  in  extent  and  distinctness.  There  is,  however,  no  return  to  the  oiiginal  condition 
an  cooling. 

Kinne  has  investigated  the  effect  of  beat  further  and  concludes  that  the  optically  positive 
chabazites,  by  heating  and  consequent  loss  of  water,  gain  the  optical  characters  of  the  negative 
varieties.  Further  heating  changes  both  kinds  to  those  with  strong  positive  double  refraction. 
The  distinction  between  the  optically -f- and  —  kinds  in  nature  is  hence  probably  connected 
with  amount  of  water  present. 

Var. — 1.  Ordimiry,  The  most  common  form  is  the  fundamental  rhombohedron,  in  which 
the  angle  is  so  near  90  that  the  crystals  were  at  first  mistaken  for  cubes.  AcaduUite.  from  Nova 
Scotia  {Acadia  of  the  French  of  last  century),  is  only  a  reddish  chabazite:  sometimes  nearly 
colorless.  In  some  specimens  the  coloring  matter  is  arranged  in  a  tessellated  manner,  or  in 
layers,  with  the  angles  almost  colorless.  For  cbabazite  from  Oberstein  G.  =  2*092,  from  Aussig 
209;)  Streng. 

Haydenite  is  a  yellowish  variety  in  small  crystals  from  Jones's  Falls,  near  Baltimore,  Md.; 
the  crystals  are  often  twinne<l  parallel  to  R. 

A  gelatinous  substance  (adipite)  having  the  composition  of  chabazite  (anal.  12)  has  be«*o 
noted  by  Kenevier  tilling  cavities  between  calcite  crystals  in  veins  in  the  molasse  at  Cr6t- 
Meilloret  near  Lausanne. 

2.  Pfuicolite  is  a  colorless  varietv  occurring  in  twins  of  mostly  a  hexagonal  fonn,  and  oft^n 
much  modilied  so  as  to  l)e  lenticular  in  shape  (whence  the  name,  from  ipaKoS,  a  beam,  the 
original  was  from  Leipa  in  Bohemia. 

Here  belongs  also  hersclielite  (seebachite)  from  Richmond,  Victoria;  the  composite  twins  of 
great  variety  and  beauty.  Probably  also  the  original  herschelite  from  Sicilv  made  orthorbombic 
by  V.  Lang  (pseudo-hexagonal  by  twinning).  It  occuiB  in  flat,  almost  tabular,  hexi^onal  prUau 
with  rounded  terminations  divided  into  six  secton. 
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Conip. — Somewhat  uncertain,  since  a  rather  wide  yariation  i^  often  noted 
eyen  among  specimens  from  the  same  locality.  The  ratio  of  (Ga^Na^K,)  :  Al  is 
nearly  constant  (=  1  : 1),  but  of'Al,  :  3i  varies  from  1  :  3  to  1  :  5;  the  water  also 
increases  with  the  increase  in  silica.  The  composition  usually  corresponds  to 
(CayNa,)Al^Si«0„  +  6H,0  which,  if  calcium  alone  is  present,  requires:  Silica  47*4, 
alamina  ^0*2,  lime  11*1,  water  21*3  =  100.  If  Ca  :  Na,  =  1:1,  the  percentage 
composition  is;  Silica  47*2,  alumina  20*0,  lime  5*5,  soda  6*1,  water  21*2  =  100. 

PoUissium  is  also  present  in  small  amount,  and  the  Oberstein  mineral  contains  both  barium 
and  strontium  (0  48  BaO,  0  82  SrO  8chr5der).  Strong  (Ber.  Oberhess.  Ge8.,16.  74, 1877)  e4)lain8 
the  supposed  facts  most  satisfactorily  by  the  hypothesis  that  the  members  of  the  group  are  iso- 
morphoiis  mixtures,  analogous  to  the  feldspars  of 

( m(Ca.Na,)Al,Si,0.  +4H,0 
(  n(Ca,Na,)AUSi«OM  +  8HtO 

If  m :  n  s  1 : 1,  this  is  equlTslent  to  the  formula  above  given. 

AnaL— 1-8,  Burkbardt  and  Hammerschlag  (Streng,  1.  c).  4,  Lembeig,  Zs.  G.  Ges,,  28, 
656.  1876.    6.  6,  Rg.,  Min.  Ch.  Erg.,  pp.  57,  61, 1886.    7,  8«  Hersch,  Inauff.  Diss.,  Zurich,  1887. 

9.  Mean  of  three  closely  agreeing  analyses  by  Holmquist.  Steenberg,  Ferre,  quoted  by  Widman, 
G.  FOr.  F5rh.,  12,  25,  1890.  10.  Sausonl,  Att.  8oc.  Tosc..  4,  816,  1879.  11,  Koch.  Zs.  G.  Ges.. 
28,  804,  1876.  12,  Bischo£F,  quoted  by  Reuevier,  1.  c.  18,  Hayes^  Am.  .)  8c.«  1,  12^,  1846. 
14,  HlUebrand.  V.  8.  G  Surv.,  Bull.  20,  23,  1885.  15,  Sadtler.  Am.  Ch.  J.,  4,^  856,  1882. 
16,  Morse  and  Bayley.  ib.,  6.  24,  1884. 

17,  Rg.  Fogg.,  62.  149, 1844.  18.  Burkbardt  and  Hammerschlag,  1.  c  19.  Kerl,  Zs.  G. 
Oes..  24,398.  1872.  20,  Lepsius,  ib..  26.  851,  1878.  21-28,  Pittman,  Ulrich,  Contr.  Min. 
Victoria,  65.  1870.  24,  Ratb,  Pogg..  168.  397,  1876.  26,  Hersch.  1.  c.  26,  Dmr.,  Anu.  Ch. 
Phys.,  14,  97.  1845.  27,  Walt..  Vulk.  Gesteine.26l.  1853.  28.  Lcmberg,  Zs.  G.  Ges  ,  28,  547, 
i876.    29.  Lsx..  Zs.  Kr.,  6,  341,  1881.    80,  Helms,  Livei-sidge  Miu.  N.  8.  W.,  189,  1888. 

G.         SIO,    AUG,    CaO    NaaO  K.O     HjO 

1.  mddk  2*133    f  46-35  20  52  10-83      —  0*21  2209  ^  100 

3.  Anuerod  f  48  98  1819  664  0'92  206  ;32-04  Fe.O,  1*22  =  100 
8.  AJtenbuseck  150-75  1606  665  1-38  2*27  21*46  FcaO,   1-48  =  100 

4.  Aussig  47-50  2000  1020  0-23  124  21  40  =  10057 

5.  "  4  48  82    18  81     10*24      —     1-92    21-48  =  100-77 

6.  Oberstein  5010    1645     869    030    106    2107 BaO  189  =  99*56 

7.  "  2-081        49-28    18*52      9*36    0*72      —     22  02 BaO. SrO /r. =99  90 

8.  F&rOer  2  058    {47-36    2018      809    1*99      —     2254  =  10011 

9.  "  2092  I  45-85  19  88  8*86  2*85    0*68  22-26*=   99  78 

10.  Elba  2119  49-49  20*35  7*50  tr.       ir.  20  62  =    97*96 

11.  C86diberg  2050  49*%  18*53  780         1-96  20*77=    99*02 

12.  Lausanne.  AdiptU  2*09  48  S9  20*49  3-57      ~     2  79  21  62  MgO  8*14  =  100 
18.  K.  Scotia,  ^leodtalOtf  5?  )2  1788  4*24  4*07    803  18  30  s    99  54 

14.  Table  Mt.,CoL  I   47  52    19-48    10  06'»0-52    0*36    22*11  =  100  05 

15.  Fritz  Is.,  Pa.  '2-8  SC  28    17*83      6  96    2*48    2*40    20*21  MgO  0*22  =  100*88 

16.  Baltimore. ibj^dmiiBtf  40*24     1807      516     -*     8*00    21 -31  BaO  1  47,  FeO.O. 

[0  84,  MgO  0-86=    99-95 

17.  IMpK.PkacoUU  146-31    21*87    1040    0*95    129  [19*161=  100 

18.  Annerod    "  2*116    f  46*8'^    19*29    1029    0  70    0*40    22  36  Fe.O.  O'-U  =  100 

19.  BxchmotiA,  Seebachiti^  43*7      21*8       8  5      8'5       ir.     22-2    =    99*7 

20.  ••  "  44-77  22*10  7*51  818  —  22  07=    99*63 

21.  ••  "  45-88  22-22  7*11  5*54  0*97  18*67=    99*84 

22.  ••  ••  46  05  2207  7*06  5*48  0-72  19*25  =  100*63 

23.  ••  "  46*26  2304  7*02  5*96  009  18  52  =  100*89 

24.  **  ••  2*135       46*08  21 '09  575  452  177  2108  =  100  29 

25.  '•  •*  2*162       48  84  20*99  5*89  5*78  1*83  2t97  =  100  30 
28.   Aci  Castello,  H&ttohtUU  206      |  47*89  20*90  0*38  883  4-39  17  84  =    9923 

27>      •*  "  "  47  08    20-21      466    482    208    17  86  FcO.  114,  MgO 

[0  60  i  98*25 

28.  "  "  "  46-46    20-24      1:08    8*95    887    19-45  =  100 

29.  •*  "  "  47-15    21-42      5*84        [6  69]        19*40  =  100 
SO.  Inverncll,  N.  8.  W.         210     .4  47-70    1931    10*85    0*89    118    20*67  MgO  0*48  =  100-58 


"  "  47-15    21-42      5*84        [6 

Inverncll,  N.  8.  W.         210     .4  47*70    19*31    10*85    0*89 
^  In  desiccator  8*64  (=  1  H.O).  at  red  heat  18*62  p.  c. 


^  Incl.  SrO  0*43. 


Bichmond  phacolite  loses 2 molecules  HtO  over  calcium  chloiideafter  a  week^  Hintze, Zs 
Kr.,  10.  .276.  1886. 

According  to  Damour,  crystals  from  Dyrefiord.  Iceland,  and  RQbendOrfel,  Bohemia,  lost 
7-2  p.  c.  after  5  months  in  dried  air:  after  some  mouths  In  the  free  air.  again  regained  this, 
and  also  an  excess  of  015  p.  c     Heated  for  1  hour  to  lOO""  C,  the  loss  was  2*75  p.  c;  to  180*,  14 
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p.  0.;  to  890°,  17  p.  c;  to  800*.  19  p.  c;  this  loss  was  reduced  to  zero  ia  8  days;  at  a  dull  red 
neat,  the  Ices  was  21  p.  c,  and  the  mineral  was  no  lOngier  hygroscopic;  at  a  bright  red,  it  lost 
d2l*4  p.  c,  intumescea,  and  was  partially  fused. 

rhacolite  lost  7  p.  c.  after  7  months  in  dried  air;  and  4  months  after,  in  an  atmosphere 
saturated  with  mobture,  it  had  an  excess  of  12'6  p.  c,  which  it  lost  very  nearly  again  in  ordinary 
air.  Heated  to  100"*  C,  the  loss  was  3*7  p.  c;  to  210°,  16*7  p.  c;  to  290°--3e0!,  18  p.  c;  and 
after  48  hours',  ezjiosure  to  the  free  air,  the  amount  lost  was  restored.  At  a  dull  red  heat,  the 
loss  was  22'2  p.  c;  at  a  bright  red,  22*8  p.  c,  and  the  mateiial  was  fused  to  a  blebby  enamel. 


^.  gires  as  the  loss  to  800**  17*1  to  19*5  p.  c. 
Tn(  ..     -       - 


6  mean  results  obtained  by  Burkhafdt  and  Hammerschlag  (quoted  by  Streng,  1.  c.)  are: 


100* 

200' 

800* 

ign. 

strong  ign. 

4-78 

9-68 

14-55 

2108 

22  89 

8-99 

10-90 

1498 

2018 

21-78 

406 

11-81 

1502 

21-24 

22-50 

4*69 

11-82 

15-16 

21-14 

22-62 

Hersch's  results  after  2  hours'  heating  in  each  case  are  as  follows : 

For  OhabatUe: 

Temp.         102*         125*         155*        195*        240*         260*         290*  red  ht 

£U0  5-77  6-51  9*22       11*29       1855       14*44        14  81       2247  p.  c. 

For  PhacoUie: 

Temp.       100*  150*         195*  240*  285*  820  red  ht. 

HtO  6-21  9-81         18-78  17*61         18*78         1891       21*97 p.  c. 

Pyr.,  eto.— B.B.  intumesoes  .and  fuses  to  a  blebby  glass,  nearly  opaque.  Decomposed  by 
hydrochloric  acid,  Ji^lth  separation  of  slimy  silica. 

Obs.— Chabazite  occurs  mostly  in  basaltic  rocks,  and  occasionally  in  gneiss,  syenite,  mica 
tchist,  homblendic  schist. 

Occurs  at  the  FftrOer  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  stilbite; 
at  Aussig  in  .Bohemia,  in  a  kind  of  greenstone  (the  araustein  of  Werner);  at  Oberstein,  with 
tiarmotome;  at  Annerod,  near  Qiessen;  at  the  Giant's  Causeway,  Antrim,  Kilmalcolm, 
Renfrewshire  (some  an  inch  across);  Isle  of  Skye,  etc.;  Poena,  near  Bombay,  India,  but  rare. 

PhaeoUts  occurs  at  Leipa  in  Bohemia;  also  at  Salesl  and  Wannow,  in  Bohemia;  in  Antrim. 
Ireland,  at  Giant's  Causeway. 

Bgneheliie  accompanies  phillipsite  in  a  lava  at  Aci  Castello,  near  Aci  Reale,  Sicily;  also 
at  Cyclops,  Catania;  in  basalt  near  Richmond,  Victoria,.  Australia  («M&a«/iiito),  the  oiystala  in 
mode  of  twinning  and  in  optical  proper:ties  like  the  Sicilian. 

•Both  massive  and  incrusted  at  the  Pausatuck  stone-quarry,  Stonington,  Conn.,  with 
scapolite,  titanite,  and  apatite;  also  vellowish  red  in  North  Killing  worth,  on  the  Essex  turnpike; 
at  Hadlvme,  Conn.,  on  gneiss;  sparingly  at  Branchville  in  a  pegmatvte  vein  with  chlorite,  etc.; 
in  syenite  at  Somerville,  Mass.,  also  at  Chester,  Mass.,  in  amygdaloid;  at  Bergen  Hill,  K.  J., 
in  small  crystals;  in  the  same  rock  at  Piermont,  N.  T. ;  in  fissures  in  homblendic  gneiss  at 
Jones's  Falls,  near  Baltimore  (haydenite),  with  hei^Landite.  Phacolite  has  been  reported  from 
New  York  Island. 

In  Nova  Scotia,  wine-yellow  or  flesh-red  (the  last  the  aeadialUe),  associated  with  heulandite, 
analcite.  and  calcite,  at  Five  Islands,  Swan's  Creek,  Digby  Keck,  Mink  Cove,  William's  Brook. 

At  Husavic,  Iceland,  fossil  clam  shells  (Venus)  occur  in  a  recent  deposit,  lined  within  with 
small  rhombohedrons  of  chabazite.  Daubree  states  that  crystals  occur  at  the  warm  springs  of 
Luxeuil,  Dept.  of  Haute  Sadne,  France,  as  well  as  at  those  of  Plombidres,  under  conditions  which 
indicate  that  they  were  formed  through  the  agency  of  the  warm  waters;  rhe  temperature  at 
Luzeu'il  is  115''  F.,  and  at  Plombidres  168*  F. .  Also  a  recent  formation  at  Bourbonne-les-Baina 
and  at  Oran,  Algiera. 

The  name  Cnabante  is  from  x^ficcZi  o^»  an  ancient  name  of  a  stone.  Hersehelite  after  Sir  John 
F.  W.  Herschel  (1792-1871).  Beebaehiif  after  Karl  von  Seebach,  a  German  mineralogist  (1 889-1878K 

Alt^The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place 
of  the  crystal. 

Altered  crystals  from  the  Vogelsgebirge  have  been  analyst  by  Suckow,  5th  Bd.,  p.  486. 

DoraniU  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the 
analtered  mineral.  Found  in  basalt,  2  m.  W.  of  Carrickfergus,  Co.  Antrim.  Cf.  6th  Bd.» 
p.  486. 

Artif.,  etc.— Obtained  by  Doelter  (1)  by  reciystallization  in  water  containing  carbon  dioxide; 
the  powdered  mineral  was  digested  in  a  closed  tube  for  9  days  at  150*,  and  minute  rhombohedial 
crystals  obtained.  (2)  Also  with  similar  result  by  direct  synthesis  of  freshly  precipitated  silica, 
alumina,  also  calcium  liydrete  placed  in  carbonated  water  and  kept  for  a  long  time  at  200*  in  a 
sealed  tube.  By  the  fusion  and  slow  cooling  of  chabazite,  anorthite  was  obtftuicd.  Jb.  Min.»  V 
124, 1890 
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Lemberg  describes  the  conTeralOD  of  normal  chabulte  Into  the  corresponding  bftrlum 
ud  potaarium  compounds  br  slow  digestion  with  solutions  of  barium  chloride  And  polaadum 
ctdonde;  alito  the  resubstftuuou  bj  the  kcIIod  of  ciilciuin  chloride,  Zs.  O.  Ocs.,  38,  SU,  1B78. 

Ra£— '  Hin.,  183.  1»28,  this  nuglo  Tnrleg  Eomewhut  widely,  and  seldom  admits  of  exact 
measurement.  <  Ct.  Tamiiuu,  luaug.  Diss.,  Stuttgart,  1836.  Also  Dx ,  Min.,  1,  407,  ISaS; 
Btreng,  Oberhess.  Qes.,  16.  74,  1877;  Becke,  Min.  Mitth.,  2.  391,  1879;  Odt.,  Index,  1,  407,  188«. 


On  the  fnrm  nf  phacoliie,  heraclielite,  scebncblte,  see:  Lang,  I'hll.  Mag.,  28,  606, 1864; 
Ulrich.  Contrib.  Mln.  Victoria,  1870;  Ralh,  Pogg.,  168,  887,  1876;  Lsx.,  1.  c. 

>  On  the  opUcid  phenomena,  cf.  Brewster,  Phil.  Trans.,  p.  9a  1880,  Phil.  Mag.,  9,  170,  1886, 
Johnston.  iB.,  p.  166;  Dx.,1,  c;  Streng,!.  c.,Lang,  Rath.  1.  c;  Becke.  UId.  Mltth.,  3.  891, 1879. 
Also  Lsx.,  Sicilian  heracheltte.  Za.  Kr.,  B.  888.  1881;  Klein,  Ber.  Ak.  Berlin,  70a,  1890.  and 
Jb.  Min.,  1,  96,  1691 ;  Rinne,  Ber.  Ak.  Berlin,  1193,  1890. 


Natronchabaztt  fffrm. 
Alia  t  =  0-7345;  0001  A  1011  = 


e  (0001,  0)  n 


a  (llSO,  f-S) 
I  (0370,^ 


r  (lOll,  A) 

p(Oiii,  - 1) 


40°  \^'  PirsBon'. 


S  (8082. 1)*  tw.pl. 
(  (llSa,  1-2) 


X  <5l86,  %tf 
*  C«77,  !>)* 


Vigs.  1,  %  Cape  Blomidoo,  H.  Scotia.    8-6,  Plaoacle  Is.,  H.  Scotia,  Pirsson;  these  a; 
with  p  idXll)  In  front 


cp    =  40"  18' 

t<t>  =    86-  28i' 

xr  =  n*  9* 

PI  =    »•    2' 

mr  =  49*  49' 

r?  =  'eS-    8' 

$^0'  =  29'  3Ii' 

PX  =  81-  43- 

d  =  86*  le* 

rp  =    87'  44' 

r0   =  16'  ^• 

P0    =  21'  40^ 

i?  =  61*  67*' 

ex   =e»'  V 

«•  =    84'  26' 

Twins:  (1)tw,  pi.  7(3032)  which  corresponds  in  angle  to  the  fnndameDtal 
rhombohedroQ  of  the  related  species  chabazite,  see  f .  6,  (%)  tw.  axis  t,  penetration- 
or  contact-twins  (f.  S)  analugons  to  those  of  chabazite. 

CT78talB  nsnallv  hexagonal  in  aspect:  aonietimes />  smaller  than  r,  and  habit 
rhombohedral;  m  often  horizontally  striated ;  p  of  tea  enclosed  by  the  striated  oi 
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channeled  faces  of  tfi'e  scalenohedron  0  as  in  1  5;  sometimeB  in  oscillatory  com* 
binatiou  with  r  as  in  f.  3.  Faces  £  striated  |  edge  £/r  and  often  grooTed, 
similarly  to  0. 

Cleavage:  m  easy;  c  sometimes  distinct.  Fracture  uneven.  Brittle.  H.  =  4*5, 
6.  =  2*04-2*17.  Luster  vitreous.  Colorless^  yellowish  white,  greenish /white, 
reddish  white,  flesh-red.  Transparent  to  translucent.  Optically  poeitive,  CyproSr 
also  negative,  Audreasberg,  the  Vicentine,  and  Olenarm,  N.  Scotia.  Double 
refraction  verv  weak.  Interference-figure  often  disturbed,  and  basal  sections 
divided  optically  into  section  analogous  to  chabazite.    Befractive  indices,  Pirsson ': 

Nova  Scotia        G?y  =  1*4760  1-4646  1*4770  Na 

€y  =  1-4674  1-4637  1-4765 

Montecchio  Maggiore    ^  =  1*48031  6,  =  1*47852  NegrL* 

Comp. — In  part  (Na„Ga)Al,Si«0,.-f6H,0.  If  sodium  alone  is  present  this 
requires:  Silica  46*9,  alumina  19*9,  soaa  12*1,  water  21*1  :=:  100. 

Tbe  above  corresponds  to  aoal.  1  (in  which  some  lime  1?  also  preseot);  other  analyses  show 
more  silica  which  has  been  ascribed  to  the  presence  of  free  silica,  but,  as  Pirsson  sliows,  is  ex- 
plained by  Stren^'s  hypothesis  (p.  601 X  the  albite-like  compound  being  present  in  relatively  laige 
amount. 

AnaL— 1.  Rg..  Pogg.,  49,  211,  1840.  2,  Lemberg,  Zs.  G.  Ges.,  28.  547,  1876.  &-5.  Howe, 
Am.  J.  Sc,  12.  270,  1876.    6.  7.  Pirsson,  ibid.,  42^  62.  1891. 

O.  610,   A1,0.    CaO  Na,0  E,0    H,0 

1.  Glenarm  |  46  48  20*64  3  78    710  1*74  20*41  =  100*24 

a.         •*  47  90  20  47  0  83  10*00  187  18*87  =  100 

a  Two  Ishinds.  K.  8.  151*36  17  81  6  68    3*92  0  23  20 96 Fe,Oi  015  ^  lOOlI 

4.  Five  Islands.  N.  8.  150*45  18*27  112    9  79  0*20  20  71  Fe,0,  017  =  100*71 

6.  Bergen  Hill,  N.  J.  48  67  18*72  2*60    914  tr,  21-85  Fo,0,  0  10  =  100*58 

6.  Five  Islands,  outer  «^;;  2  087       50*35  18*33  101    9*76  0*15  20*28  Fe«0.  0*26  =  10009 

7.  "         "        nueUus       2037       50*67    18*50    105    9*88    0*16    2015  Fe,0, 015  =  100*56 

A.cording  to  Damour,  the  Cyprus  gmelinite  loses  6  p.  c.  in  dried  nir;  at  100*  C.  loss  18  p.  c, 
and  the  amount  is  regained  rapidly  in  free  air;  at  230*  C.  loss  20  p.  c;  at  a  bright  red  heat  81*5 
p.  c,  and  the  grains  become  soldered  together.  The  Irish  crystals  lose  7*25  p.  c.  in  dried  air, 
which  in  six  months  increases  to  9*3  p.  c;  4he  loss  is  reduced  to  1*5  p.  c.  after  a  few  days  of 
exposure.     In  the  closed  tube  crumbles,  giving  o£F  much  water 

Pjrr-i  etc.— H.B.  fuses  ^sily  (F.  =  2'5'r3)  to  a  white  enamel.  Decomposed  by  hydrochloric 
acid  with  separation  of  silica. 

Obs.— Occurs  in  ilesh-ied  crystals  in  amygdaloidal  rocks  at  Montecchio  Maggiore  ($areoiit0 
of  Vauquelin)  and  at  Castel.  in  the  Vicentme;  at  Andreasberg,  in  argillaceous  sdhist,  with 
analcite  aud  heulnndite;  in  Transylvania;  at  Glenarm  and  Portrush  in  Antrim,  Ireland;  the 
island  of  Magee,  some  crystals  ^  in.  across;  near  Lame,  flesh-colored;  at  Talisker  in  Skye, 
in  large  colorless  crystals;  on  the  I.  of  Cyprus,  near  Pyrgo,  of  a  pale  reddish  color,  and 
G.  =  2*07. 

In  the  United  States  in  fine  white  crystals  at  Bergen  Bill.  N.  J.  At  Cape  Blomidon  in 
l^ova  Scotia  iledererite)  on  the  north  coast,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodes, 
with  analcite  and  quartz,  often  implanted  on  the  latter  mineral;  also  at  Two  Islands  and 
Five  Islands. 

Named  Gmelinite  after  Prof.  Ch.  Gm^lin  of  Tablngen  (1792-1860);  BydroUU  from  the  water 
present;  LedereHie  after  Baron  Ledercr,  Austrian  Consul  at  New  York  <d.  1842).  The  name 
hydrolite  has  the  priority,  but  is  objectionable  because  the  mineral  is  not  so  eminently  hydrous 
as  to  mnke  it  deserving  of  the  appellation. 

Ref.— I  Pirsson,  Nova  Scotia,  Am.  J.  8c. ,  42,  57,  1891.  Des  Cloizeaux  gives  for  crystals 
from  Andreasberg  mr  =  50*  3',  rr  =  67'  34\  Min.,  1,  p.  896, 1862.  Streng  (1.  c.)  shows  jlbat  the 
forms  may  be  referred  to  the.  chabazite  rhombohedron  (rr'  —  85*  16'),  since  h  (chabazite)  =  |i 
l^melinite;  r  then  becomes  2023  (|i2).  Notwithstanding  the  close  relation  of  the  two  apeciea  tt 
&  most  unnatural  to  merge  them  m  one. 

<  Cf .  silso  Tamnau,  Inaug.  Diss.,  1836;  Guthe,  Hannover  Nat.  Ges.,  20,  62, 1871.  *  Negri* 
Montecchio  Maggiore,  Riv.  Bin.  Ital. .  2,  3,  1887.    ^  Pirsson.  five  Islands,  N.  Scotia,  1.  c. 

Groddeckitb;  Artrutii,  Zs.  Kr.,  8,  343,  1883.  Near  gmelinite  in  form  and  composition. 
Axis  h  =  0-7252.  In  rhombohedral  crystals,  mr  =  60"  3f ,  rr'  =  67*  38';  showing  also  a  scaleno- 
hedron with  terminal  angles  67*  1'  and  4*  80'.  Cleavage:  m  indistinct.  H.  =  8-4.  Lusler 
vitreous.    Colorless,  transparent.     An  analysis  on  0*056  gr.  gave  Broockmann: 

SfO,51-2     AUO,120     Fe,0*7-7     CaO .11     MgO  8-8     Na,0  [4-61      H.0 90-2  ::^  100 
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Known  from  a  tingle  specimen  only,  obtained  at  Andreasberg  in  the  Harz,  in  1867;  the  small 
crystals  cover  caldte  crystals. 

Named  after  yon  Qroddeck,  director  of  the.Bergakademie  at  Clausthal. 

449.  XiBVTNITB.  l^evyne  BrewOer,  Ed.  J.  8c.  2,  882, 1825.  Mesolin  Ben.,  £d.  PhiL 
J..  7,  6.  1822. 

Bhombohedral.    Axis  i  =  0-8357;  0001  A  1011  =  43**  68  J'  Haidinger.' 

Forms' :  e  (0001,  0),  r  (lOil,  B);  $  (0221,  -  2),  h  (OSSi,  —  8).  «  =  62'  37 ,  ch  =  70"  67 . 
W  s  •lOO*  81'.  hh'  =  109"  R8 .  r$  =  50*  16',     rr'  =  73"  .W. 

Twina:  tw.  pi.  c,  as  penetranon-twins.  Faces  r,  s  striated  edge  r/s;  c  uneven 
and  usually  rounded.     Crystals  often  in  druses. 

Cleavage*  s  indistincL  Fracture  subconchoidal.  Brittle.  H.=4-4'5.  G.= 
2*09-2*16.  Luster  vitreous.  Colorless,  white,  grayish,  gi*eenish,  reddish,  yellow- 
ish.   Transparent  to  translucent.     Optically  negative.     Double  refraction  strong. 

Comik— CaAl,Si.O„  f  5H,0  =  Silica  49-2,  alumina  10*9,  lime  11-5,  water 
18-4  =  100. 

AnaL— 1,  Damour,  Ann.  Hioes,  9,  883.  1846.  2,  8,  Hillebrand.  U.  S.  G.  Surv..  Bull.  20, 
87,1885. 

810,     Al.O.      CaO     Na,0     K,0      ti.O 

1.  Iceland  |  44*48      28-77      10*71      1 88      1*61      17*41  =    09*86 

2.  Table  Mt.,  Col  .  <^«<.  46*76      21*91      1112      1*84      0*21       18*65=    99*99 
&      fbr4m»                        46*97      22*89      10*85      0*79      1*17      16  08  =  100*20 

Iceland  crystals,  according  to  Damour,  lose  4  p.  c.  In  dried  air,  and  regain  all  again  soon  in 
tbe  free  air.  When  bested,  berin  to  lose  water  at  70**  0. ;  at  225°  the  loss  is  12  to  18  p.  c;  remain 
kvgroscopic  up  to  860*.  The  loss  is  completed  at  a  while  heat,  when  the  mineral  is  a  white 
blebby  glass. 

Pyr.,  etc.— B.B.  uitumesces  and  fuses  to  a  white  blebby  glass,  nearly  opaque.  Gelalinizea 
with  hydrochloric  and  nitric  acids. 

Obs.— Lines  cavities  iu  amygdaloid,  and  is,  with  rare  exception',  the  **9ole  tenant  of  its 
druses,  even  though  these  druses  uc  within  a  quarter  of  an  iuch  of  others  containing  chabazite 
associated  with  half  a  dozen  other  zeolites  "  (Heddle);  it  shows  thus  its  distinctiveness  from 
chabazite. 

Found  at  Glenarm  and  at  Island  liagee,  Antrim;  near  Dungiven,  Magilligan,  and  elsewhens 
in  Londonderry;  Hartfield  Moss,  near  Glasgow,  at  Dalsnypcn,  FftrOer  (the  original  locality)  and 
on  the  Island  WaaeO;  at  Godhavn,  Disco  Island,  Greenland;  at  Onundarfiord.  Dyreflord,  and 
elsewhere  in  Iceland.    In  the  basalt  of  Table  Alountaiu  near  Golden.  Colorado 

MeeoUn  is  a  while  granular  mineral  from  the  FftrOer,  which  may  be  chabazite;  it  lllls  small 
cavities  in  amygdaloid. 

Named  after  the  mineralogist  and  crystallographer  A.  L6vy,  author  of  the  work  on  the 
Heuland  Cabinet. 

Rat—'  £d  J.  Sc.,  2,  882,  1828.  The  form  may  be  referred  to  the  chabazite  rhombohedroA 
{rr*  =85''  16),  since  h  (chabazite)  =  ^  leyynite  approz.,  then  r  =  80S4  (f  B),  9  =  0882  (—  |  B)^ 
h  =  0994  (—  }  B), 


460.  ANAXiOXTB.  Zeolite  dure  (fr  Etna)  DoUmieu,  F.  de  St  Fond  Min.  des  Volcans.  198, 
1784.  WUrfelzeolitb  pt.  [rest  Chabazite]  Emmerling,  Min.,  205, 1798,  Lenz,  1, 241,  1794.  [Form, 
f.  9.  described.]  Zeolite  cubique,  Z.  leucitique,  DeUuneth.,  T.  T.,  2,  807,  808,  1797.  Analcime 
K,  Tr.,  3, 1801  Analcite  OaiHUin,  Diet.  Min..  12, 1801.  KubizitlTtfm.,  1808,  Ludwig's  Min., 
2,  210,  1804.  Analzim  Wem.,  Letzt.  Min.  Syst,  6.  Kuboit  BreWt.,  Char.,  158, 1882  (Analzim, 
p  127).  Eutalith  AmorA.  Euthalite  Zte.,  Min..  2,  p.  xzxiz,  1874.  Euthallite.  Eudnophi^ 
Wei^,  Pogg.,  79,  808, 1850.. 

liometric.    Obserred  forms' : 

aaOO,  ^i)    d(110.  O    0(111.1)    r  (882.1)*    n  (211.  2-2)    ee(hU,m^)K 

Usually  in  trapeaohedrons  (f .  1^ ;  also  in  cubes  with  planes  n  (f .  3) ;  again  the 
cubic  faces  replaced  by  the  yicinal  trisoctahedron  <a.  Sometimes  in  composite 
groups  (f.  2)  about  a  single  crystal  as  nucleus  (f.  4).  Also  massive  granular;  com* 
pact  with  concentric  structure. 

Cleavage:  cubic^  in  traces.    Fracture  subconchoidal.    Brittle.    H.  =  5-5*5. 
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O.  =  2-22-S-29;  S-378  Thomson.     Luster  Titnona     Coloflesa,  wlilte;  ocoasionallf 

grayisb,  greenish,  jelloviBh,  or  reddish  white.  Truuparunt  to  nearly  opaqae. 
ften  shows  weak  double  refraction  whloh  u  connected  with  loss  of  water  and 
consequent  change  in  moleoolar  straotore.  Befnctive  index:  n^  =  1'4874,  Oycl<H 
peau  Is.,  Dz.' 


91g.  1,  Common  form.    9,  4,  PhceaU  mloe.L.  Superior,  Penfleld,    8,  Cyclopean  Is.,  Fawiltil. 


The  QQMtioa  of  the  optical  anomalies  of  ansldte  (early  noted  by  Brewster)  and  the  system 
iovhlcb  itsbould  be  referred,  has  been  discussed  by  maaysnUiora*.  Scbrauf  on  crystalloKraphto 
grounds  ruferred  crystals  from  Fiiedeck,  Bohemia,  to  the  onborbombie 
4  sysiem,  describing  ihem  ss  complex  twins,  analogaus  to  leuclte.    Mal- 

lard described  In  detail  the  optfeal  anouwlk-s  of  ibe  species,  and  h- 
plained  Ihem  by  assuming  that  a  crystal  was  fonned  by  tbe  inieniene- 
traiion  Drtbree  pseu do- tetragonal  IndlTiduals,  each  one  formed  of  two 
orthorhonibic  crystals,  with  ueaily  equal  axeai  ibese  34  ortliorhomUc 
crystsia,  compoainga  aluKlepaeuao-lsometric  crystal,  would  correapoiid 
to  the  34  planes  of  a  tetrabbaabedroD. 

Tbe  wnole  sublect  was  eahaustlTclj  reviewed  and  further  investl- 
gated  by  Ben  Saude.  He  described  the  result!  of  aa  optical  exatnlea- 
Uon  of  sectious  of  mnuy  crystals  cut  parallel  lo  the  cubic,  octahedral, 
dodectihedm),  and  trapezohedral  planes,  aud  showed  that  they  do  not 
corretpond  with  MnllOTil's  hypothesis,  but  can  be  explained  on  tSe  aup- 
poeitlon  of  iuterual  tension.  He  fouud,  further,  thai  gelatine  cast  into 
o  the  crystalline  forms  acquired  on  solidifying  similar  optics)  characteis. 

the  eOect  of  beat  was  to  Increase  the  slrengib  of  the  double  refiaclIoB  or 

to  call  It  out  In  parts  before  Isotropic.  Elein  went  far  lo  explnln  this  fact  and  tbe  double  refrac- 
tion In  Kcnerat  by  proving  that  heated  in  an  almo<ipliere  of  water  vapor  or  In  hot  water  analcila 
Iwcame  Isotropic,  while  an  heat  increiued  the  double  refraction.  The  optical  snomallea.  then, 
are  ImEsedintely  connected  wiih  the  loss  of  water  and  thechnnge  in  molecular  amugemeot  re- 
■nlting  from  that 

Rtnoe  has  also  inveatigsied  the  effect  of  heat;  he  calls  tbe  form  resulting  from  ignitloa  a 
riclinic  soda-IeuClie;  optically  determined,  each  of  (be  pseudo-quadratic  chief 'sectors,  wlioaeaaee 
oindde  with  the  cubic  axes,  isjnnde  up  of  four  secion  with  the  bisectrix  (— )of  each  inclined 
about  4*  to  these  exes.  Ad  analogy  is  tuggested  in  optical  character  and  molecular  ^mmetrr 
twtween  ordinaiT  poiHsh-leuctte  and  tbiasMii-leuclie  on  the  one  band,  and  mouocllnic  pataw 
feldspar  and  triclinic  soda  feldspar,  slblte.  on  the  other. 

Comp.— NaAlSi.O,  +  11,0  =  Na,O.Al,0,.4SiO,.2H,0  =  Silica  54-5,  alnminft 
23-2,  soda  14'1,  water  8-3  =  100. 

Doelter  writes  the  formula  H.NaAlSI.O,  or  NaAISiO,  +  SHtSlO,,  arguing  that  the  water 
cannot  be  water  of  crystaDizaiion 

PieranaleitM  of  Meneghlnl  and  Bechi  (Am.  J.  SC  14,  02.  1893),  supposed  to  contain  10 
p.  c.  MgO.  is  nolblDg  hot  ordiDary  nnalcite  ns  shown  by  Bamberger,  anal.  7. 

AnaL— 1.  Ricciardi  4  SpeclalelGsa.  Ch.  Hal..  859.1881],Zb.  Kr.,  8,  809,  18S3.  8,  8.  Nlko- 
Uyev  [Riiss.  Berg. -J  ,  2,  876.  1881].  Zs.  Kr..  11,  3B3,  Ifflfi!  4,  Sauer.  Za.  Kr..  11.  412.  ISSe. 
8.  LemVrg,  Za.  0.  Oes,.  28,  539.  1876  6.  Preis  &  Vrba.  Ber.  BOIim.  Gca..  487,  1879.  7.  Bam- 
lierger,  Zs.  Kr.,  6.  33.  1S81.  8,  Lucdecke,  Zs.  Kr..  7.  91.  18»a.  9,  Lorenscn  Medd.  QrOnl  7 
1684.  10,  Paljkull.  Inaug.  DUs  .  p.  14.  Upsala.  1875.  11,  Johnsson,  quoted  by  Bgr.,  Zs.  Kr, 
16,  ffil,  1890.  13,  Lfluglrt,  ibid.  18,  Bgr..  I.  c.  14.  Herscli.  Inaug.  Diss.,  p.  IS,  ZDricb.  1887. 
15-lf^Toung,  Ch.  News,  27,  66.  IHTtf.  18,  Hillebraiid.  U.  8.  CT  Surv..  Bull  80,  29.  I88S. 
10.RarriT]KiOD.  Oeol.  Osnada,  49  O.  1678.  30,  Piuiiii,  Dx..  Min.,  2,  p.  xxxiz,  1874.  91,  Borck. 
Bad  32.  Berlin.  Pogg..  79,  801  1630.    28,  Damour,  Bull.  Sac.  Hin.,  4.  288,  1881. 
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G. 

1  Etna  2*21 

&  Blagodatsk,  OuJxriU  2*277 


a 


•  < 


^TioM.    2*481 


4.  WiesenAal 

5.  FassatUal 

6.  Kucheibnd 

7.  Mte.  Caitiui 
a  Heldburg 

9.  Kangerdluarauk 

10.  "Brevik" 

11.  Lille  ArO 

12.  *'      •• 

13.  Eikaholm 

14.  Cyclopean  Is. 

15.  Croflhead 

16.  Mugdock 

17.  Barrhead 

18.  Table  Mt.,  Col. 

19.  Montreal 

90.  Brevik,  ButhaUiie 
SI.  LamO,  BudnopkUe 
82. 


2*259 


2222 
2*848 


SiO,   A1,0<   CaO  Na^O   E,0  H9O 

64*39    22-88    1'67    10-56*  2  00    818  MgO  0*38  =r  10004 
54-42    22 89    0*87    13 00      —     8  13  Fe,0,  040,   MgO  tr,  = 

[9971 
55-28    21*21    3-70     8  93    2-73    5  01  Fe,0,  0  93,  MgO  0*39  = 

L98-1S 
54-72    23  12    0*36    12*80    079    8  25  Fe.Os  0  60  =  10014 


56-32  2200  0*51  18  19 

54*76  28-64  0*38  13  52 

6708  21*51  —  13-63 

63-92  24*60  —  12*23 

54-80  2361  —  14-52 


8  80  =  100  82 

—  8-53  CO,  012  =  100*90 
0-82    8-32  =  100  86 

130    8  50  =  100*55 

—  8  25  =  101-18 


63*39    23*17      —     14*52    012    9  02  Fe,0,  0  35  =  100-57 


2*311 
2-153 
2*271 
2*250 

2*255 


5370  2410  044  15  06 

53  00  28  59  0*02  15  22 

5319  24-77  —  14*63 

53*58  24-07  0*85  1860 

54-85  22*59  0*89  12*58 

5448  2301  —  14*00 

5554  22-27  —  1375 

}  65-81  22-43  —  13*47 

53*29  23-33  0*64  14  54 


8*35 
8  00 
826 
8-29 
906 
&-28 
8-55 
837 
8*47 


101-65 

99  83 

100  85 

100  39 

99  97 

99*77 

10011 

10008 

100-27 


«« 


■< 


«« 


4* 


2*277 


55  8  24*1  —  12*8  —  8*8    =  101*5 

54  93  23  59»»  —  1406  —  829  =  100  87 

55  06  28-12  —  14*06  —  816  =  100  40 
54  00  2400  —  13-51  —  8-38=    99*89 


150' 

195' 

245* 

295* 

red  ht. 

0-20 

0*75 

213 

661 

8*29  p.  c. 

*  Given  as  K9O  10  56.  Na,0  200. 
^  In  original  25*59,  wbich  makes  the  sum  10287,  while  that  given  Is  100*87. 

Hersch  (1.  cj.  has  determlucd  the  loss  of  water  on  heating  (after  two  hours  in  each  case)  as 
follows: 

Temp.  100* 

H,0  — 

ButhaUiie  of  Esmark  is  a  compact  analcite,  often  in  nodular  form  with  concentric  structure, 
the  successive  lavers  greenish  or  grayish  white  in  color.  It  results  from  the  alteration  of  eleeolite. 
Occurs  on  the  islands  Lille  ArO.  SigtesO,  and  at  other  points  on  the  Lnngesund  fiord,  southern 
Norway.  Cf.  Dx.,  1.  c,  Pisani,  aiial.  20;  also  Bgr..  Zs.  Kr.,  16.  223.  1890.  Named  from  €u, 
^oell,  and  OaAAds,  a  green  twig,  in  allusion  to  the  color. 

Budnophiie  of  Weibye,  from  the  island  L&ven  in  the  Langesund  fiord,  Norway,  has  been 
regarded  as  dimorphous  with  analcite,  belonging  to  the  orthorhombic  system.  The  descHption 
given  is  as  follows:  Crystals  in  six-sided  prisms  (6,  m)  terminated  bv  a  nuicrodome,  «,  with  the 
angles  mm''  =  60*,  me  =  50*.  .*.«'  =  95*  50'.  Commonly  massive,  cleavable  Cleavsge.  e 
perfect;  a.  ft.  less  so.  H.  =  5*5.  G.  =  227.  Luster  weak,  a  little  pearly  on  ihe  cleavage-faces. 
Color  white,  gniyish,  brownish.  Streak  white.  Translucent;  in  Ihiu  lamina;  transparent.  Op- 
tically biaxial,  negative.  2E  =  70'  approx.  Cf.  Weihye,  1.  c;  Dx.,  Min  .  1.  896.  1862;  Btd.. 
Bull.  Soc.  Min.,  4.  289, 1881;  Dx.,  ibid.,  7,  78,  1884:  L<:x..  ibid.,  8,  359,  1885. 

BrOgger  (Zs.  Kr..  16,  565  et  eeq.,  1890)  has  thoroughly  investi^ted  tbis  supposed  species,, 
espccialo^  on  the  optical  side,  and  concludes  that  it  is  nothmg  but  ordinary  analcite,  characterized^ 
by  more  than  usually  strong  double  refi-action;  cf.  above. 

Pyr.,  etc.— Yields  water  in  the  closed  tube.  B.B.  fuses  at  2*5  to  a  colorless  glass.  Gela- 
tinizes with  liydrocliloric  ncid. 

Obs.— The  Cyclooenn  Islands,  near  Catania.  Sicily,  afford  pellucid  crystals;  also  t^e  Fassa- 
thai  in  Tyrol;  other  localities  are,  in  Scotland,  in  the  Kilpatrick  Hills;  Bowling,  pseifdomorphs 
mfter  laumontile:  Glen  Farg;  near  Edinburgh;  at  Kilmalcolm:  the  Campsie  Hills. etc.;  Co. 
Antrim,  etc  ,  in  Ireland;  the  FUrOer  Islands;  Iceland;  the  Viuceutine,  with  prehuite.  chabazite, 
apophyllite.  etc.;  Wessela.  near  Aussig,  Bohemia;  at  Arendal,  in  Norway,  in  beds  of  iron  ore; 
St  Andreasberg,  in  the  Harz,  in  silver  mines;  Kangerdluarsuk,  Oreenlaudj  Kerguelen  Is  On 
Cbe  Islands  of  the  Langesund  fiord,  Norway,  in  part  as  a  result  of  the  alteralion  of  elaeolite;  also 
Of  aegirite.  ^  ^  ^     . 

Buthaime  {%eit  above)  is  from  Lille  ArO,  SigtesO,  and  other  points  in  the  Langesimd  flord, 
•outhem  Norway.  Eudnaphiie  (see  above)  is  from  the  island  L&ven  (LamO)  jn  the  same  region 
and  occurs  with  catapleiite.  leucophanite,  mosandrite,  etc.  Named  from  €v8vo0o^,  obscurity, 
in  allusion  to  the  cloudiness  of  the  mineral. 

Occurs  at  Bergen  Hill,  New  Jersey;  in  gneiss  near  Yonkers,  Westchester  Co.,  N.  Y.;  at 
Peny ,  Maine,  with  apophyllite.  in  greenstone;  abundant  in  fine  crystals,  with  prehnite.  datolite, 
und  calcite.  In  the  Lake  Superior  region ;  in  the  gangue  of  the  copper,  at  Copper  Falls  and  North- 
western mines,  and  at  Michipicoton  Island,  and  also  at  other  mines  not  now  worked.  At  Table 
Jft.  near  Golden,  Colorado,  with  other  zeolites. 
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Nova  Scotia  affords  floe  specimens  at  Martial's  Cove,  Five  Islands.  Cape  d'Or,  Swan's  Creek, 
and  Cape  BlomidoD. 

The  uame  Analeime  Is  from  avakKti,  loeak,  and  alludes  to  its  weak  electric  power  whm 
heated  or  rubbed.    The  correct  derivative  is  analdte,  as  here  adopted  for  the  species. 

Alt— ^uer  describes  analdte  altered  from  leudte  and  changed  further  to  f eldspnthic  peeudo- 
morphs.  Analcite  altered  to  a  mixture  of  caldte  and  hydrous  silicate  of  aluminium  has  beta 
observed  by  Tschermak.    Also  occurs  altered  to  prehnite:  to  lithomarge. 

Artif.— Obtained  by  de  Schulten  in  trapezonedral  crystals,  showme  double  refraction  like 
the  natural  mineral;  the  method  employed  consisted  in  heating  to  1B0M90°  in  a  closed  tube 
sodium  silicate,  or  caustic  soda  with  an  aluminous  glass.  The  crystals  were  tmpezohedrous 
(0-1  mm.) and  gave  on  analysis:  SiOi  546,  AlsOa  21*8,  NasO  [150],  CaO  tr„  H,0  8*6  =  100. 
Also  by  heatinff  in  a  similar  manner,  sodium  silicate  and  aluminate  in  proper  proportion  to  form 
analcite,  with  Time  water;  these  crystals  were  sensibly  isotropic.  The  author  concludes  that  a 
concentrated  alkaline  solution  gives  trapezohedrona,  under  oUier  conditions  cubei  arc  foVmed. 
Bull.  Soc.  Min.,  3,  150,  1880,  6,  7,  1883. 

Lemberg  (1,  c.)  shows  that  a  soda  solution  changes  leudte  (anal.  1)  into  analdte.  while  the 
product  so  formed  (anal.  2)  may  be  altered  back  again  into  leudte  (anal.  8).  A  similar  result  was 
obtained  with  natural  analcite. 


1.  Leucite,  not, 

2.  Analcite,  arttf. 
8.  Leucite, 


I* 


SiO, 

A1,0. 

CaO 

K,0 

Na.0 

H,0 

66-04 

28  88 

0-20 

18-90 

1-41 

0-82  =r  100  25 

55-80 

22-91 

0-29 

0-68 

12-96 

7-86  =  100 

65-50 

28-27 

0-25 

1908 

085 

110  =  100 

Re£— 1  Mir.,  Min.,  446,  1852;  Schrauf,  Atlas,  Tf.  ix,  1864.  *  I#asp..  Eerguelen  Is.,  Zs.  Kr.. 
1,  204,  1877.  *  Dx..  Min..  1,  892,  1862.  *  On  optie0l  anamaUei,  etc..  see  Brewster.  Trans.  R. 
Soc.  Edinb..  iO,  187,  1826;  Dx.,  1.  c,  N.  R..  5,  1867;  Schrauf,  Anz.  Ak.  Wien,  1876;  Mid., 
Ann.  Mines.  10.  111.  1876;  Lsx..  Jb.  Min.^10, 1878.  Zs.  Kr..  6,  880, 1881;  Schulten.  Bull.  Soc. 
Min.,  3,  150,  1880;  Arzruni  A  Koch,  Zs.  Kr.,  6,  488,  1881;  BenSaude.  Jb.  Min..  1,  41,  1882 
(Inaug.  Diss);  Pfd.,  Am.  J.  Sc.  30,  112,  1885;  Klein,  Jb.  Mhi..  1,  250. 1884,  2,  101,  1885,  1. 
98,  1891;  Stadtlftnder,  Jb.  Min.,  2,  101,  1885;  Branns.  Vh.  Ver.  Rheinl.,  610,  1887;  BrOgger. 
Zs.  Kr..  16.  565eM09..  1890;  Rhine.  Ber.  Ak.  Berlin.  1188,  1890. 

The  OluihaUte  of  Thomson  (Min.,  1,  889,  1886)  occurs -in  flesh-red  vitreous  crystals  hi 
amyedaloid  at  the  Kilpatrick  Hills.  H.  =  8-5.  G.  =s  2 166.  Opaque  or  subtranslucent. 
Fragile.    Analysis  afforded: 

SiO,  Al.O,  Fe,0.  Na,0  MgO  H,0 

51-27  28-56  781  5*18  iSd  10-55  =  9905. 

It  may  be  altered  analdte.    From  Clutha,  a  name  aometimes  given  t6  the  valley  of  the  (Syde. 
Of.  Btd.,  Bull.  Soc.  Min.,  4,  289, 1881. 

461.  FAUJASTTB.    Damour,  Ann.  Mines,  1,  895, 1842. 

iBometric.  In  octahedrons;  also  a  trisoctahedron  perhaps  655  (f-f)'.  Twins: 
tw.  pi.  0,  usually  penetration-twins.. 

Cleavage:  o  distinct.  Fracture  .imeven.  Fragile.  H.  =  5.  G.  =  1'923. 
Luster  vitreous;  jBometimes  adamantine.    Colorless,  white;  brown  externally. 

Exhibits  anomalous  double  refraction^ which  has  given  rise  to  doubt  as  to  its 
true  form. 

Rinne*  shows  that  it  is  normally  isotropic,  but  a  loss  of  a  little  water  disturbs  the 'molecular 
structure  and  the  octahedron  is  then  divided  into  eight  uniaxial'  individuals,  optically  -I-*  At 
about  150*  C,  after  losiug  twelve  molecules,  it  is  again  isotropic,  while  a  further  loss  of  watei 
makes  it  uniifxial  and  negative.  On  taking  up  water  again  it  returns  to  the  positive  uniaxial 
oonditlon 

CJomp.— Perhaps  H,Na,CaAl,Si„0„  +  18H,0  =  Na,O.CaO.2Al,O,.10SiO.80H,O 

8=  Silica  46*8,  alumina  15-9,  lime  4*4,  soda  4*8,  water  28*1  :?  100. 

AnaL-^l,  Pamour,  1.  c:  2,  id.,  ib..  14,  67, 1848. 

Ka,0      H,0 

4  84       22  49  =  9798 

5  09       2703  =  99-88 

According  to  Damour,  loses  16  p.  c.  of  water  when  exposed  for  one  month  to  dry  air.  but 
regains  almost  all  of  it  in  ordinary  air  in  24  hoiirs.  Iieated  at  50*-55*  C.  for  one  hour 
loses  152  p.  c;  at  60^-65*.  10*4  p.  c:  at  70*-75",  195  p.  c.  which  Is  almost  entirely  regaliMd  hy 
exposuVe  to  air  for  a  few  weeks. 

Jauuasch  found  that  the  loss  over  fused  CnClt  wim  1*88  p.  c.  in  24  hours.  1*78  in  48  hoais; 


SiO, 

AUG. 

CaO 

1.  Kaiserstuhl 

49  86 

16-77 

500 

2. 

46-12 

16-81 

4-79 
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over  H,SO«  4 60  in  54 hours,  6*75 in  78.  6*52 in  100,  5 84  In  106;  over  P,0»  7*44  in  118,  004 la 
•142.  10- 19  in  166,  10*88  in  100  hours.  From  here  on  the  weight  became  oonstaDt.  Again,  the 
loes  aftei'  heating  several  hours  from  105*  to  110*  was  10*88  p.  c;  at  150*.  16*88,  correspondinr 
to  12  molecules  of  water,  and  this  was  reabsorbed  by  the  air.  Further  at  160*  the  Toss  was  18 '6o 
p.  c:  200"  to  205*,  21*41;  250*  to  260*.  22*67;  over  a  gas  burner  27  02  and  over  a  blast  lamp  27*50. 
Jb.  Min.,  2,  24,  1887. 

"Pyx^  •Ict— B.B.  fuses  with  intumescence  to  a  white  blebby  enamel.  Decomposed  by 
hydrochloric  add  without  gelatinization. 

Oba-^Occurs  with  auffite  in  the  limburayte  of  Sasbach  in  the  Kaiserstuhl,  Baden.  Also 
Mated  to  occur  at  Anoerod  near  Qiessen;  Pflasterkaute  near  Etseuach;  probably  also  Stempel 
near  Marburg  (Koenen).  The  adamantine  luster  sometimes  observed  u  attributed  to  a  thia 
hitominous  coating.    Kained  by  Damour  after  Fauias  de  Saint  Fond. 

Re£— <  Knopriieb.  Ann.,  111.  875,  1850.    *  Jfb.  Min.,  2. 17.  1887. 

462.  BDZNOTOXIXTB.  BiMing^,  Brewster's  Ed.  J.  8c.,  3,  816, 1825.  Antledrit  BreUh^ 
Char.,  164,  1882. 

TetragoDal>  with  sphenoidal  hemihedrism.     Axis  6  =  0*6725;  001  A  101  =^ 
33*  65f ,  Haid*. 


|i !  m  (110,  /);  sphenoids  p  (111.  1),  •  (113. 1)',  n  (112.  4). 

Angles :  i»p  =  46*  26',  m'n  =  64*  84',  m'9  =r  72*  25'  (meas.  72*),  pp'  111  A  Hi  =  ST  Ik'  (meaa. 
WlO),  nn*  (112  a  112)  =  *50*  52',  W  =  85*  11'. 

Form  as  in  the  figure.  Crystals  minute  (not  aboye  {  in.  across)  and  incon- 
spicnons.  Faces  s  rare  and  slightly  curved.  Also  massive. 
Cleavage:  m  perfect.  .  Fracture  subconchoidal  to  nn- 
eyen.  Brittle.  H.  =  4-4-6.  G.  =  2-694  Heddle;  271 
Turner.  Luster  vitreous.-  White,  grayish  white,  pink. 
Traaslncent  to  opaque.     Optically  negative,  Dx. 


Comp.— Perhaps  (%.)  BaAl,Si,0„  +  3H,0  or  BaO. 
l,O,.3Si0,.3H,0  =  Silica  86-8,  alumii 


Al,O,.3Si0,.3H,0  =  Silica  86-8,  alumina  20-9,  baryta  Haldinger. 

31-3,  water  11-0  =  100. 

AnaL— Heddle,  Phil.  Mag.,  9, 179, 1855. 

810.86  98       A]»0.22  6a       BaO 26*84       (}aO,Ka.O  Ir.       H,0 12*46  =  9891. 

Turner's  original  analysis  (1825)  was  incomplete  and  incorrect;  a  new  investigation  is 
needed. 

P5nr.y  eto.^ Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  Jifgh  heat  fuses  to  a 
colorless  mass.    Aifords  a  jelly  witli  hydrochloric  acid. 

Oba.—Occurs  in  the  Kilnatrick  Hills,  near  Glasgow,  Scotland,  associated  with  liarmotome, 
ftooCher  barium  mineral,  ana  also  analcite,  prehuite,  calcite,  etc.  Haidinger  states  that  the 
Cfystals  ezamioed  by  him  occurred  on  thomsonite,  an  association  not  observed  by  Heddle. 

Named  after  Mr.  Edington,  who  found  it  in  1828  on  Lord  Blantyre's  estate  near  Old  or 
West  Kilpatrick,  Dumbartonshire.  It  has  since  been  found  at  several  quarries  in  the  neigbbor- 
l&ood'  but,  perhaps  in  part  because  so  inconspicuotts,  it  is  a  very  rare  mineml  in  collections. 

-  Artif.— Lemberg  mentions  a  silicate  obtained  by  digesting  an  artificial  natrolite  12  days  with 
bariara  chloride,  which  is  near  ediogtonite;  it7ie1ded:  SiOt  87*50,   AUOt  21  85,   BaO  25*88» 
CbO  117,  Na,0  104,  H,0  18  06  =  m     Zs.  Q.  Ges.,  28,  558,  1876. 
r.— <  1.  c,  also  Pogg..  6,  198.  1825.    *  Oreg.  MiH.,  191. 1858. 


OloUaUu  of  Thomson  (Min.,  1,  828,  1886),  from  Port  Olasffow,  on  the  Clyde.  Scotland,  is 
described  as  occurring  in  whife  crystals  that  "  seem  to  be  regular  octahedrons:  at  least  4-8ided 
pTTamida,  the  faces  of  which  appear* to  be  equilateral  triangles,  are  visible;  other  crystals  appear 
la  be  cubic."    H.  =  8*5;  Q.  =  218;  luster  vitreous.    Thomson  obtained,  1.  c: 

SiO«  A1.0t  Rb,0»  CaO  HtO 

87  01  16  81  0*50  18-98  21*25    =    99  00 

Heddle  states  (Phil.  Mag.,  9, 181, 1855)  that  it  is  probably  edingtonite  mixed  with  liarmotome, 
mentioning  that  Thomson's  mineral  came  from  the  same  locality  with  the  edinfffonite,  and  from 
4he  same  dealer  that  furnished  him  with  the  edingtonite  for  his  analysis.  In  the  mineralogy  of 
Qte^  find  Lettsom  (p.  171,  1858)  it  is  stated  to  be  chabadte  occoning  in  small  aggregated  and 
Ine^alar  crystals,  somewhat  resembling  phaooUte. 
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458     ITatrolite. 


Natrolite  Group. 

454    Scolecite. 


455.    Keiolik 


The  Natrolite  Group  includes  the  sodium  silicate,  Natrolite,  with  the  empirical  formoli 
Na9Al,SitOio.2HsO;  the  calcium  silicate,  Scolecite,  CaA.U8iaO,o.8H«0;    also  Mesolite   inter' 

mediate  between  these  and  corresponding  to  |  naiAt,8UO?."8H^^^ 

These  three  species  agree  closely  in  angle,  though  varying  in  crystalline  system;  Natrolite  b 
orthorhombic  usually,  also  rarely  monoclinic;  Scolecite  is  monoclinic,  perhaps  also  in  part  tri- 
clinic;  Mesolite  seems  to  be  both  monoclinic  and  triclinic. 


463.  NATROUTB.  Zeolit  pt..  Zeolites  crystallisatus,  prismaticus,  capillaris  (fr.  Oustali- 
berg),  CranaU,  Min.,  102,  1758;  Z.  albus  fibrosus,  capillaris,  etc.  (fr.  loeTnnd  and  Gustafsb.)^ 
«.  Born,  Lithoph.,  46, 1772;  de Lisle,  Crist.,  1772. 1788.  Mehl-Zeolith,  Fasriger-Z.,  Wem,,M^, 
Cronst.,  243,  1780;  Faserzeolith,  Nadelzeolith.  Wem,  Mealy  Zeolite,  Fibrous  Zeolite,  Needle 
Zeolite.  Zeolite.  Mesotype,  pt..  H.,  Tr.,  3,  1801.  Natrolith  (fr.  HOgau)  Klapr.,  N.  Schrift  Nal 
Ges.  Fr.  Berlin,  4,  248,  1808,  Beitr.,  6,  44.  1810.  H5gauit  Befb.,  Schrift,  ib.,  895  Katrulite  A, 
Cours  de  Min..  1804.  Lucas  Tabl.,  1,  888,  1806.    Natron-Mesotype.    Soda^Mesotype. 

Krokalilh  (Crocalite)  (fr.  Felvatza)  Esiner,  Min.,  2,  pt.  2,  559,  ;1797.  Bernnannit  (fr. 
Fredriksvftru)  Se/nttnacher,  Verz.  dftn.  Foss.,  46,  1801.  Spreustein  Wem.,  1811,  Uoifm.  Min., 
2,  b,  803,  1812.  Radiolith  Emark,  Hunefeld,  Schw.  J.,  62,  861,  1828.  Brevicit  (fr.  Brerik)?. 
8(rdm,  Jahresb.,  14. 176, 1884.  Lehuntite  Thomson,  Min..  1,  888, 1886.  Eisen-Natrolith  C.  Btrgt- 
mann,  Pogg.,  84,  491,  1851;  Iron-Natrolite.  Savite  MenogUni,  Am.  J.  6c;,  14,  64,  185& 
Galaktit  Said,,  Kenng.  Ber.  Ak.  Wien.  12,  290,  1854,  16,  157,1855.  F^gite  AAfl^  PhiL 
Mag.,  13,  50, 1857.    raaoo-Natrolith  Sehserer,  Pogg.,  108,  416, 1859. 

Orthorhombic.    Axe&'d  :  J :  i  =  0*97852  : 1  :  0*35362  Brogger. 
100  A  110  =  44^  22|',  001  A  101  =  19°  62f ,  001  A  Oil  =  19'  28J'. 


Forms*: 
a  (100,  i^) 
b  (010,  »-{) 
e  (001,  0)» 

I  (610,  ^i)« 


S  (810,  f  8)* 
r  (740,  i^)' 
m  (110,  /) 
A  (590,  i-t)^ 
n  (120.  f-5)» 


D  (101,  M)* 

u  (301,  8.I)* 
•  (601,  6.i)« 
0  (Oil,  l-Q 


h  (081.  8-i)* 

o  (111,  1) 
d(221,  2) 
i  (881,  8)> 
n  (551,  6)«** 


t  (511,  5^)M 
•  (811,  ^ 

y  081.84) 

/  (891.  9** 


Also  the  following  vicinal  planes:    /i  (81*80  0)*;   09  (12'12*(8»;   o-(81'81*8Q)>;' r(44*46*4QFi 
0 (54-50 54)»;  x (IMOll);  C (21S0-21);  17(84-861). 


m 


1. 


2. 


i^ 


<f 


n 


m 


I 

^gs*  If  2,  Common  forms.    8.  "Brevik,"  Lang-Bgr. 


mm'"  = 
nn'     = 

pjy  = 

uu'     = 
w*       = 


18'  82' 
86-    & 
88"  45i' 
54*    8' 

89"  44' 

94*  87' 

180*  29' 


M' 

hh' 

mo 
mq 
mg 
mn 


88" 
98' 


67* 
28' 


68'  11' 
44*  41' 
88"  24' 
21"  85' 

00'    =  ♦87"  87f' 


uf  = 

yy^  = 

ir  = 

at  = 

OB  = 

ao  = 

00  = 


61*    5' 
78"  16' 

27"  5r 

86"    0' 
80"  25' 
44*  22i' 
71"  11' 
58"  89* 


ay 

o&*' 
M'* 

£•"' 
iS"' 

yr/' 
T' 


=r    «8«"  Al\ 

=    59"  89' 

=  71"  2r 

=  86"  68* 
=  89*  OS* 
=  180*  16' 


NATROLITE  OROUP^NATROLITE. 
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Also  ID  part  monocliDic  with  the  axial  ratio  a  :  i  :  t  z=  10165: 1:035991;  fi  =  80'  54f 
BrDgger\ 

Forma;  a  (100,  «),  b  (010,  »-i),  n  (210.  i-S),  m  (HOT  /).  e  (iOl,  1-1),  2>  (Oil,  li),  o  (HI,  -1), 

&  (ill,  1),  d  (221,  2).  2  (S81.  8),  y  (311,  8-3),  $  (l81,  8^),  I  (l61,  5-ft),  i7(Si-84-l,  864f). 

The  crystals  are  regarded  as  monoclinic  twins  with  a  as  tw.  plane;  the  axes  d  and  S  cone* 
apond  respectively  to  b  and  d  of  the  orthorhombic  type.  The  optical  orientation  is-  sensibly  tlM 
same  for  both  types. 

Stndtl9udt*r<»  has  described  complex  natrolite  crystals  from  4. 

Marburg  whose  grouping  may  be  explained   by  assuming  a  a' 

twinning  with  the  pnsm  as  tw.  pi.  and  c  as  comp.  face,  the 
horizon lal  axes  thus  crossing  at  angles  of  nearly  90**.  Further  a 
twinning  about  the  Tront  pmacoid  is  also  suggested,  biit  with 
some  question.  Luedecke*  notes  a  variation  In  extinction  of 
S'-V  with  tbe  prismatic  edge  in  natrolite  of  Aussig  and  Salesl. 

Twins:  tw.  pL*  it  (301),  cruciform  twins, rare;  the 
crystals  crossing  nearly  at  right  angles — this  may  per- 
haps have  been  an  accidental  association.  Crystals 
prismatic,  usually  very  slender  to  acicular  and  termi- 
nated by  the  pyramid  o  (111),  then  closely  resembling 
tetragonal  forms;  often  with  more  or  less  distinct  vici- 
nal planes;  tiie  faces  in  the  prismatic  zone  vertically 
striated.  Crystals  frequently  interlacing,  divergent,  or 
in  stellate  group.  Also  fibrous,  radiating,  massive^ 
granular,  or  compact. 

Cleavage:  m  perfect;  J  imperfect,  perhaps  only  a  plane  of  parting  (Bgr.). 
Fracture  uneven.  H.  =  5-5-5.  G.  =  2-20-2*25;  2-249,  Bergen  Hill,  Brush. 
Luster  vitreous,  sometimes  inclining  to  pearly,  especially  in  fibrous  varieties.  Color 
white,  or  colorless;  to  grayish,  yeUowish,  reddisli  to  red.  Transparent  to  trans- 
lucent. 

Optically  +.    Ax.  pi.  lb.    Bx  J.  c.    Indices  and  axial  angles: 

Auvergne      a,  =  1-4768    fir  =  1-4797    yr  =  1*4887    . 


^ 

y 

zy 

of 

^ 

v" 

o" 

v' 

o'" 

D 

0 

V 

Ss 

xJ 

z> 

m 


■jm 


ffi 


Monte  Baldo,  after  ArtinL 


Also 
Bombiano 

StokO 


2£.  =98**  28' 


2Vr  =  I59*  29'    2Br  =  94*  27  Dx* 

2Bbi  =  95'  41' 


2Hi^y   =62*82' 
2H«.y   =62' 44* 


2H«.r 

2Ha.y 

2H 


=  62'  31' 
=  62*  44' 
=  63'    Oi' 

a,  =  1-47287 
aj  =  1 -4754a 
agr  =  i -47801 


2Ho.y 
SHa, 

2Ho.r 
2Ho.y 


=  119*  28' 
=  119*  88' 

=  119'  35i' 
=  119'  4' 


2Vy   =  62''  0*    ArtinI 
2Vy  =  62'  6' 


4« 


•   . 


2Ho^  =  118'  87' 

fit  =  1-47681 
Pj  =  1-47897 
fin  =  1-48172 


Ako  calc.  (a,  fi,  y) 


2Vr  =  61'  8' 


2Vr  =  6r  66'    Bgr. 
2Vy  =  62*  15' 
.    2Vgr  =  62'»  84' 

Xr  -  1*48634        (Oilc.) 
Xy  =  1-48866 
rgr  ==  1-49161 


2Vy  =  62*  W 


2yg,=:62M9^ 


Sections  of  crystals,  regarded  as  monoclinic,  gave: 


2aa.r  =  61*  29* 
2Ha.y  =  6r  87' 
2Ha.gr  =  61*  46' 


2H 
2E 


OJ 


=  121*    1' 
=  120'  47' 
2Ho.gr  =  120'  24' 


o.y 


2Vr  =  60*  61'     Bgr. 
2Vy  =  6r    Oi' 
2Vgr  =  61'  18i' 


Dispersion  horizontal,  probably  shown  in  sections  j.  Bxa  (Bza  |  h  approx.);  but  crossed  dJs> 
persion  not  observed  in  sections  x  Bxo. 

Other  determinations  of  indices  and  axial  angles  are  given^by  BrOgger,  quoted  from  Lorenzens 
further  the  latter  found:  2E  =  98'  58'  at  15*,  97'  6'  at  108%  96'  13'  at  160%  98'  21'  at  229**. 
90'  56'  at  308'.    Cf.  also  Dx.,  N.  R.,  74,  1867.  ^ 

RiDne(cf.  p.  571)  shows  that  with  increase  of  temperature  and  the  accompanying  loss  of 
water,  natrolite  is  converted  into  a  monoclintc  substance,  called  by  him  metanatrolite.^  •  A  section 
I  e  with  extinction  parallel  the  diagonals  (a  I  <f  and  h  |  S)  showed,  after  heating,  fields  wi^h-  the 
extinction  (a)  inclined  to  each  other  15'  in  adjacent  parts  about  the  lateral  axis;  further,.t6  cor- 
rtspond  with  the  new  molecular  structure,  tbe  former  vertical  axis  must  be  made  the  axis  of 
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syminetTy,  and  the  prismatic  faces  orthodomes  101  aod  101,  with  twinning  abo^t  100  (or  001). 
No  change  in  geometrical  form  accompanied  the  change  in  molecular  structure. 
Var. — Ordinary.    Commonly  either  (a)  in  trroups  of  slender  colorless  prii 


prismatic  cr^'stals. 


▼aryiug  but  little  in  angle  from  square  prisms,  often  acicular,  or  (6)  in  fibrous  divergent  or 
radiated  masses,  vitreous  in  luster,  or  but  slightly  pearly  (these  radiated  forms  often  resemble 
ibose  of  thomsonite  and  pectolite);  often  also  («)  solid  amygdules,  usually  radiated  fibrous,  and 
flomewhat  silky  in  luster  within;  [d)  rarely  compact  massive. 

OalacliU  {s  ordinary  natrolite,  occurring  in  colorless  acicular  crystallizations  in  southern 
Scotland,  instituted  as  a  species  on  an  erroneous  analysis.  It  may  contain  a  few  per  cent  of  lime 
and  hence  is  intermediate  oetween  pure  natrolite  and  mesolite  (p.  605).  FargUe  is  a  red  natrolite 
from  Glen  Far^,  containing,  like  galactite,  about  4  p.  c.  of  lime. 

Radiolite,  oergmannite,  spreuatein,  hreticiie,  pakBO-natrolite,  are  ifames  which  have  been  given 
to  the  natrolite  from  the  augite-syeuite  of  southern  Norway,  on  the  Langcsund  fiord,  in  the 
"Brevik"  region,  where  it  occurs  fibrous,  massive,  and  in  long  prismatic  crystallizations,  and 
from  white  to  red  in  color. 

Radiolite  as  originally  described  occurred  in  radiated  masses,  and  compact  fibrous  nodules, 
of  a  grayish  color;  the  name,  however,  is  often  used  to  include  also  the  well  crystallized  forma 
from  the  same  region. 

Bergmannite  or  SpretuUin  Is  a  secondary  mineral  in  the  augite  svenite.  Various  views  in 
regard  to  its  origin  have  been  expressed;  for  example  Scheerer  regarded  it  as  a  paramorph  after 
an  original  mineral  which  he  called  palao-nairoUte;  other  authors  have  suggested  eleolite, 
cancrlnite,  a  feldspar,  etc.,- as  the  parent  mineral.  BrOgger,  however,  shows  that,  in  the  first 
place,  it  is  more  or  less  lacking  in  homogeneity  and,  further.  Includes  kinds  which  have  the  com- 
position of  natrolite  (Natrolith-spreustein.  Bgr.)  and  others  of  hydroneph elite  (Hydronephelit- 
spreusteiu,  Bgr.).  The  natrolite  spreustein  has  arisen  chiefly  from  the  alteration  of  sodalite,  slso 
in  less  extent  from  cancrinite.  A  similar  change  of  sodaflte  to  natrolite  (spreustein)  has  also 
been  noted  in  connection  with  the  sodalite-syenite  of  Kangerdluarsiik.  Greenland. 

Breoieiie  is  the  same  as  spreustein,  though  the  name  has  also  been  used  as  synonymous  with 
radiolite.  The  original  analysis  (anal.  27),  snowing  nearly  7  p.  c.  CaO,  was  probably  not  made 
on  homogeneous  material,  ci.  anals.  19,  28.  Oroealite,  from  the  Ural,  is  a  red  zeolite,  like  the 
bergmannite  of  Lanrvik;  occurs  in  small  amvgdules,  and  is  fibrous  or  compact. 

SavUe,  according  to  Sella  (N.  Cimento,  1858)  is  natrolite,  occurring  in  slender  colorless  prisms. 
It  comes  from  a  serpentine  rock  at  Mte.  Caporciano,  Italy,  and  specimens  are  ordinarily  not  pure 
from  serpentine.  |ts  identity  with  natrolite  has  been  confirmed  by  Dx.  (N.  R.,  75,  180T);  also 
more  fully  by  Artinr.    Cf.  anal.  5. 

Iron-natroliU  (EisenntLiroMth  Bergm.,  Jernnatrolith  Swed)  is  a  dark  ereen  opaque  variety, 
either  crystalline  or  amorphous,  from  the  Brevik  ragion;  probably  from  the  islands  L0v5  and 
Si^tesO.  It  was  supposed  to  have  the  alumina  to  a  considerable  extent  replaced  by  iron  sesqut- 
oxide,  cf.  anal.  81.  Br5gger  shows,  however,  that  the  iron  is  due  to  the  presence  of  inclusions 
of  a  mineral  probably  related  to  stilpnomelane. 

Comp.— Na,ALSi,0„  +  2H.0  or  Na,O.Al,0,.3SiO,  +  2H,0  =  Silica  47*4; 
alumina  26-8,  Na,0  16-3,  water  9*5  =  100. 

Groth  writes  the  formula  as  a  basic  metasilicate,  Na2(A10)Al(SiOa>t  +  2HtO. 

AnaL—l,  Lember^,  Zs.  G.  Ges.,  28,  550, 1870.  2,  Hcrsch,  Inang.  Diss.,  p.  18,  ZQiich,  1887. 
8.  Kleppert,  Jb.  Min.,  88, 1875.  4,  Fuchs,  Schw.  J..  18,  8, 1816,  also  other  anals.  5.  Mattirolo, 
Att.  Ace.  Torino,  21,  848.  1886.  6,  Luzzatto,  Riv.  Min.  Ital.,  4,  54.  1889.  7-10,  Ne<rti,  ibid., 
7,  16^  1800.  11,  G.  J  Brush,  Am.  J.  Sc.  31,  865.  1861.  12.  O.  0.  Marsh,  Dana  Min.  428. 
1878.  13,  Genlh,  priv.  contr.  14.  Young.  Ch.  News.  27.  5C,  1878.  15.  17.  Ileddle.  Phil. 
Mag..  11.  272,  1866.  16,  Hyland.  8c.  Proc.  R.  Dublin  Soc.  411.  1890  (read  Feb.  10). 
18.  Eckenbrecher,  Min.  Milth..3,  80.  1880.  19.  G.  Lindstrttm.  G.  F(Jr  FOrh..-  9.  436.  1887. 
20-22.  Paijkull,  Inaug.  Diss.,  Upsala,  1877.  28-26,  Quoted  by  Bgr,  Zs.  Kr.,  16.  619.  1890  (Fr. 
A.  V.  Hall,  E.  Wickstr5m,  £.  Knutsen,  etc.).  27.  Sonden,  Berzelius.  Jahrcsb.,  14.  17G,  1834, 
Pogg..  33,  112.  1834.  28,  Paijkull,  quoted  by  Bgr.,  1.  c.  p.  640.  29.  80.  I^orcnzen.  Mcdd 
GrOnl.,  7,  p.  11  (sep.),  1884.    81.  Bergemann.  1.  c. 


1.  Hohentwiel 

2.  Jakuben 
8.  Stempel 

4.  Fassathal 

6.  Monte  Catini,  SatUe 
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1656 
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K,0    HaO 

—       0'96 
9-91 
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OO 
60 


1-12 
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0*40 
0*41 
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9*43 
9-70 
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Q.  6iO«  Al.Ot  CaO  Na.O  E,0  H,0 

W.  C.  Blomidon  4574  28'88  027  1428  116  1011  =    99'89 

18.  Magnet  Cove                               3248  4797  26  51  —  15-98  —  9-81  =  10027 

14.  LoSi  Thorn  4629  2710  072  15-87  —  10'43  =    9991 

15.  Bibbuptou.         BalaetUe,  tohiU  4760  26  60  016  1586  —  956  =    99  78 

16.  Kenbane  Head.        **                  2*26      |  46  50  2755  2  59  13-28  —  1010  =  100  02 

17.  Glen  Farg,  Fargite,  red  47-84  2711  481  ll'SO  —  1024  =  10080 

18.  Brevlk.  Sweustein  2*89         4681    27*88     tr,     15-69     —     10-20  =  100 08 

19.  '*       Brevieiie  4792    2680      —     16*25    026      9-51  =  100*74 

20.  BergmannUe  47*84    26*92    119    14*41      —     1048  Fe,0,  0*62 

1=  100*96 
2L  LAmau8sk&T,  light  red,  radiated  48  84    25*27     tr,    [16*48]    —       8*89  Fe.0. 0*75. 

[MgO  0*27  =  100 

22.  StokO.  white  4  47 16    26*84    004    15*41      —       9 48  Fe,Oa  0*10 

I  =  99*03 

23.  L.  ArO.  Badiolite,  manoelinid  47*29    27*00    018    15*89    0*90      9  44  =  100*20 

24.  •*  "  "  47  33    26*82    0 15    15*41    1  17      9*48  -  100*31 

25.  "  "         arihorhambic  47*60    27*12      ^     1568      —       9*50  =    99  90 

26.  Ovr  Ar5     "  "  47*92    26*80     —     16*25    0*26      9*51  =  100  74 

27.  Brevicite  48*88    28*89    6*88    10-82      —       9*63  MgO    0*21 

1=  99*31 

28.  "  46*72    26*59     tr      16*82      —       9*78=    99  86 

29.  Kwagerdlmrwik,  pseud,,  red  rod,  46*54    2716    0*89    15*52      —       9  65  FeO  117, 

[CI.  tr,  =  100*98 

80.  "  "     eryst.rad,  4707    27*02    Oil    1605    44*       9-56  FeO  0  58= 

i:i00'38 

G.  SiO)    AIsOi  FetOt  FeO  MnO  Na«0  HtO 

81.  BieennatroUth    2-353       46*54    18*94    7*49    240    0*55    1404    9*87  ==  99*88 

The  Auvergne  natrollte  undergoes,  according  to  Damour  (ref.,  p.  571).  no  loss  in  dried  air. 
At  240°  C.  it  loses  nearly  all  its  water  and  becomes  milky  and  opaque;  and  if  afterward  exposed 
to  the  free  air,  it  regains  all  it  bad  lost,  excepting  its  transparency  and  firm  texture;  if  again 
heated,  it  loses  its  water  at  about  90'  C. 

Hersch  (1.  c.)  obtained,  after  beating  two  hours  at  each  temperature: 

Temp. 
H«0 

Pyr.,  etc.— In  the  closed  tube  whitens  and  becomes  opaque.  B.B«  fuses  quietly  at  2  to  a 
colorless  glass.  Fusible'  in  the  tlame  of  an  ordinary  stearine  or  wax  candle.  Gelatinizes 
with  acids. 

Obs. — Occurs  in  cavities  in  amysdaloidal  basalt,  and  other  related  igneous  rocks;  sometimes 
in  seams  in  granite,  gneiss,  and  syenite. 

It  is  found  in  the  grauatein  of  Aussig  and  Teplitz  in  Bohemia;  in  fine  crystals  at  Puy  de 
Harman  and  Puy  de  la  Piquette  in  Auvergne;  at  Alpstein,  near  Sontra  in  Hesse;  Fassathal,  Tyrol; 
.Honte  Baldo  on  Ltkgq  di  Garda.  Montecchio  Msggiore,  and  other  points  in  Venetian  Italv;  Kapnik 
in  Hungary;  Dellys  in  Algeria;  HOgauin  Wflrtemberg  (the  Faserzeolith  fT.),  in  yellowish  radiated 
masses;  etc.  In  red  amygdules  {broealite)  in  amygdaloid  of  Ireland,  Scotland,  and  Tyrol;  the 
amygdaloid  of  Bishopton  (galaetite),  acicular  crystals,  several  inches  long;  at  Glen  Farg 
In  f*ifesh{re;  in  Dumbartonshire;  at  Glenarm  in  the  county  of  Antrim;  at  PortrusU;  and  at 
Magee  Island,  near  Lame,  l-rslsnd.  Common  in  the  augite  svenite  of  the  Langesuud  fiord,  near 
Brevik,  southern  Norway,  in  fine  crystallizations,  also  iii  radiated  forms  and  as  the  secondary 
spreiistein  (see  further  above). 

In  North  America,  natrollte  occurs  in  the  trap  of  Nova  Scotia,  at  Gates's  mountain,  Gape 
d'Or.  Swan's  Creek,  Cape  Blomidon,  Two  Islands.  At  Bergen  Hill,  N.  J. ;  sparingly  at  Chester, 
Ct. ;  at  Copper  Falls,  Lake  Superior,  in  crystids.  sometimes  on  native  copper;  also  on  New  York 
Island;  at  Maniet  Cove,  Arkansas  (anal.  13). 

Named  Meeotype  by  Hatly,  from  ueo-oi,  middle,  and  rvieo%,  type,  because  the  form  of  the 
'Crystal^in  his  view  a  ^usre  prism— was  intermediate  between  the  lorms  of  stilbite  and  analcite. 
I^trolite,  of  Klaproth,  is  from  TMtron,  aofta;  it  alludes  to  the  presence  of  soda,  whence  also  the 
name  eoda-meeotype,  in  contrast  with  scolecite.  or  lime-meeotppe.  Schumacher's  nnme/fergmantUte, 
after  Beremann  (1785-1784),  dates  from  the  same  year X1801)  with  UaQy's  meeotype, 

Artif.— Obtained  by  Doelter  by  rccrystallizatiori  of  the  powdered  mineral  in  water  contain- 
ing carbon  dioxide  in  a  closed  tube  at  160°.  Further  by  digesting  ncphelite  in  a  closed  tube'at 
000*  with  alkaline  carbonates  and  carbonated  water,  analcite  was  obtained  in  distinct  crystals, 
and  also  prismatic  crystals  which  were  inferred  to  fie  natrollte.    Jb.  Min.,  1,  184,  1890. 

Lfemberg  shows  that  the  slow  (5  months)  action  of  potassium  carbonate  on  natrollte  causes 
ao  exchange  of  potassium  for  sodium,  which  action  u  ravened  by  sodium  carbonate.    The 


105' 

130'- 

160' 

195* 

225* 

240* 

265* 

290* 

red.  htu 

0-14 

017 

0-10 

027 

0-37 

0-64 

0-77 

2-51 

9*81  p.  c. 

604 


8ILI0ATB8. 


action  of  calcium  chloride  brought  about  a*  partial  chaoge  toward  acoleclte  in  natural  natroUte, 
But  complete  in  the  artificial  substance.    Za.  G.  Ges.,  2§,  551,  1876. 

R«£.— *  ArO,  Langesund  fiord  (?),  Zs.  Kr.  3.  478,  1879.  aUo^  below;  cf.  Luedecke,  Jb.  Min., 
2,  7, 1881.    Artini  and  BrOgger  also  obtained  tne  axial  ratios: 


d        I        h 

Mte.  Baldo 

0-97962  :  1  :  dd4991  ArtioL 

Norway 

0-98194  :  1  :  0*85845  Bgr. 

*See  Seligmann,  Zs.  Kr.,  1,  888,  1877,  for  early  authorities,  list  of  forma,  etc.  *Lang» 
Phil.  Mag..  26.  48,  1868.  «  Bgr.,  1.  c,  1877.  » Palla.  Salesi,  Zs.  Kr..  9,  886.  1884;  some  of 
these  are  very  doubtful.  *  Artini,  Rend.  Ace.  line,  Mte.  Biildo,  Zb,  d45,  1887.  Also  iawUe, 
Bombiauo,  4a,  51,  1888,  Bombiano,  6a,  87,  1889.  "Bgr..  G.  FOr.  FOrh.,  9.  966. 1887,  Zs.  Kr., 
16,  596  et  9eq,,  1890.    •  Stadtlftnder,  Jb.  Min.,  2.  118,  1885;  Luedecke,  ib.,  2,  7,  1881. 

Ellaoitb  a.  Nardentki5ld,  Beskrifn..  etc.,  118,  1855.  H.  =  2  &-8  0.  Occurs  in  yellow, 
brownish,  or  reddish  yellow  cr3rstalline  maases.  cleavable  in  two  directions  with  the  interaectiooQ 
near  90°;  subtranslucent  to  opaque;  luster  pearly  on  a  cleavage  surface.  IgelstrOm,  1.  c, 
obtained:   8iO.  47-78.  Al.O.  25*20,  FeO  5*92,  CuO  8*72.  HsO  12'8t  =  100*88.    B.B.  fuses  aod 

forms  a  white  enamel.    Occurs  with  fine  crystals  of  epidote  at  Aland,  Finland. 


464.  SOOZiBOini.  Bkolezit  OMen  d  Fu^,  Schw.  J.,  8,  861,  1818.  Mesotype  pt. 
Fibrous  Zeolite  pt  Lime-Mesotype.  Poonahlite  Brooke,  Phil.  Mag.,  10,  110.  1881. 
Punahlit  Oorm, 

Monoclinic.    Axes  i:t:d=z  0-97636  : 1 :  0-34338;  /»'=  89°  18'  =  001  A  100 
Flink*. 

100  A  110  =  44**  ISf,  001  A  101  =  19'  18',  001  A  Oil  =5  18°  57'. 


Forma*! 
a  (100,  ^ 
b  (010,  ^i) 
e  (001.  O) 
n  (510,  iif 


I  (210,  i-S) 
m(110,  i) 
k  (120,  ^&)> 
A  (470,  H)* 

4  (101,  -  M) 


0  (111,  -  1) 
•  (882,  -  ir 
y  (1212-5,  -  V)* 
e  (881,  -*  8) 
0  (441,  -  4)« 


10  (551,  -  6)« 

^  (ill.  1) 

r  (551,  5y* 

t  (311.  -  zif 


i  (581.  -  S-D* 
«  (18 11-1,  -  18-}f)» 
p  (181,  -  8^) 
q  (474,  -  HV 


nt 


mm 
kkf 

fM 


52*    2* 

•88*  87f 

54*  14' 

68*  25* 


me  = 
m'e  = 

oe'   = 
ao   = 


88*  59' 
64*  14' 
52*  21' 
IV  20' 


a'e  =  72*  12^ 
00'  =  ♦85'  46' 
w'  =    70"  19' 


sir    =  26'  2[^' 
pp'  r=  88'    8^ 
m'    =86*    If 


It  is  shown  by  Luedecke  that  part  of  the  scolecite  deviates  opticallyfrom  the  requirementa 
of  the  monoclinic  system;  here  belongs  the  mineral  from  the  Schattige  Wichel,  etc. 

Crystals  slender  prisTnatic,  twins  with  a  as  tw.  pl.^  showing  a  feather-like 
striation  on  b,  diverging  upward  at  15-22'*  Zeph.  (24*'-26°  Dx.); 
also  as  penetration-twins.  Faces  m  often  delicately  striated  hori- 
2ontaIly.  Crystals  in  divergent  groups.  Also  massive,  fibrous  and 
radiated,  and  in  nodules. 

Cleavage:  m  nearly  perfect.  H.  =  5-^5-5.  G.  =  2-16-2-4* 
Luster  vitreous,  or  silky  when  fibrous.  Transparent  to  subtrans- 
lucent. Pyroelectric :  on  heating,  the  end  with  oc  +,  also  a  +, 
prisms  and  b  — • 

Optically  — .  Double  Tefi*action  weak.  Ax.  pi.  and  Bx^  Jl  6. 
Bx.  A  <5  =  15M6°.    Axial  angles,  Schmidt': 


m 


I7L 


Iceland,  Flink. 


Iceland    2Ha.P  =  82*  26'  Li        2Ho.p  =  124*    1'       .-.    2V..r  =  85*  W 
2Ha.y  =  88*  48'  Na       2Ho.y  =  128*   0'       .-.    2Va.y  =  36*  96* 
2H«.gr  =  84*  10'  Tl        2Ho^  =  121*  26'       .  •.    2V«4fr  =  87*  14' 
Also  measured  2Ey  =  55' 44'  .\    >»=  .1-4952 


Comp.— CaAl,Si,0„  +  3H,0  or  CaO.Al,0,.3SiO,.3H,0  =  Silica  45-9,  alumina 
•26-0,  lime  14-3,  water  13-8  =  100. 

AnaL— 1.  IgelstrGm,  Jb.  Min.,  861,  1871.     2,  Hersch.  Inaug.  Diss.,  p.  12.  ZQrich,  1887. 
8.  Lemberg,  Zs.  O.  Oes.,  28,  551, 1876.    4,  Petersen,  Jb.  Min.,  852,  1878.    6,  S.  B.  Sdmiid, 
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Ber.  Qes.  Jena,  14,  p.  62.  June  9,  1880.  6,  Luedecke,  Jb.  Min.,  2,  19,  1882.  7.  Bechi,  Boll. 
Cbm.  O.,  541,  1879.  8.  Hillebrand,  U.  8.  G.  Surr.,  Bull.  20,  86,  1885.  9.  J.  T.  Donald,  Eng. 
Mng.  J.,  61.  474.  April,  1891.  10,  Darapsky.  Jb.  Min.,  1.  66, 1888.  11,  Hussak,  Bol.  Comm. 
Qeol.,  8.  Paulo,  No.  7,  p.  8. 180. 

G.  810,   AI.O,    CaO  Na«0  H,0 

1.  LunddOrrefjall  46-66  2575  16 00  —  16*80  =  100*61 

8.  Bulandrtlodr  2*256    |  4612  26*25  14*87  —  18*89  =  100  68 

8.  Iceland  46  27  2616  18*70  0*48  18*89  =  100*45 

i.  PoonaMUa  2*296        46*91  2608  13*83  0  22  18  88  K.O  0*08  =  100*40 

5.  Etzlitbal  2*27         46  70  27*46  14*29  0*11  18*45  Fe.0. 0^6,  MgO  0*06=101*28 

6..FellineDa]p  2*27      |  46*48  25*89  14*07  0*49  18-24  =  100 12 

7.  Caaarza  46*65  2582  14*44  —  13  00  MgO  Oil  =  lOOOd 

8.  Table  Mt.,  Col.  4608  2528  12*77  104  ri4*48]KaO  0*18,  Fe«0, 0*27=100 

9.  Black  L..  Quebec  46*24  26 08  14*09  —  1888  =  100*24 

10.  Chili  2*15         47*69    25*45    14  05      —      18-25  MgO  <r.  =  100*44 

11.  TuberSo  45*96    2608    18 53      —     13*67  -  90 19 

According  to  Damour,  Iceland  columnar  masses  lost  nothing  In  dried  air;  nothing  until  the 
heat  applied  exceeded  100*  C;  at  800*  it  bad  lost  5  p.  c,  which  it  regained  in  moist  air;  at  a 
dull  red  heat  the  loss  was  12  p.  c,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it  lost 
18*9  p.  c,  and  became  after  intumescence  a  white  enamel. 

Uerach  (1.  c.)  has  obtained  the  following  results,  after  two  hours'  heating  in  each  case: 

Temp.  105* 

HtO  p.  c.         — 

Pyr.,  ata— B.B.  sometimes  curls  up  like  a  worm  (whence  the  name  from  aKoiXij^,  aw>rm, 
which  gives  BcoUciU,  and  not  icoUtUe  or  BeoUuie);  other  varieties  intumesce  but  slightly,  and  all 
fuse  at  2-2*2  to  a  white  blebby  enamel.    Gelatinizes  with  acids  like  natrolite. 

Oba.— Occurs  in  the  Berufiord,  Iceland,  where  the  crystals  often  exceed  two  inches  in  length, 
and  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  with  in  amygdaloid  at 
Staffa;  in  the  Isle  of  MuU;  in  8kye,  at  Talisker;  near  Eisenach  in  8uxony;  near  the  Viesch 
Glacier,  Valais;  common  in  fine  crystallizations  in  the  Deccan  trap  area,  in  British  India, 
near  Poona,  and  from  railroad  tunnels  and  cuttings  in  the  Bhor  QhSi;  in  Greenland;  at  Pargas, 
Finland;  in  Auvergne;  the  valley  of  Cachayual,  in  Chili;  the  8erradeTuberflo,  Santa  Cathaiina, 
Brazil. 

In  the  United  States,  in  Chhrado  at  Table  Mountain  near  Golden  in  cavities  in  basalt. 

In  Canada,  at  Black  Lake,  Megantic  Co.,  Quebec,  in  a  granite  dike  in  the  serpentine  region. 

Artif.— Obtained  by  Doelter  in  a  manner  analogous  to  other  zeolites  by  recrvstallization  in  a 
closed  tube  at  150*1  See  Jb.  Mln.,  1,  135,  1890.  Lemberg  shows  that  scolecite  may  be  con- 
Terted  into  natrolite  (and  mesolite)  by  the  slow  action  of  soda  solutions,  Zs.  G.  Ges.,  28,  551, 1876. 

Ref.— 1  Ak.  H.  Stockh.  Bihang.  13  (2),  Ko.  8,  1887;  cf.  also  Zeph.,  Zs.  Kr.,  8,  588,  1884; 
and  earlier.  Rose,  Pogg.,  28.  427.  1833;  Luedecke,  Jb.  Min.,  2,  1,  1881;  the  latter  gives  the  early 
Jiterature.    Further,  Luedecke.  Zs.  Nat.  Halle,  63,  42,  1890. 

*  Cf.  Dx..  Min.,  1.  f86,  1862,  Luedecke,  1.  c.  '  Zeph.,  Iceland,  1.  c.  *Fl{nk,  1.  c,  also 
•ereral  doubtful  planes.  *  Schmidt,  Zs.  Kr.,  11,  587,  1^;  cf.  Dx.,  Luedecke,  Flink,  1.  c,  also 
Wyroubotr.  Bull.  Soc  Min.,  9,  266,  1886. 

On  pyroeleciridty.  Rose  and  Riess«  Pogg.,  69,  868,  1843;  Hankel,  Abb.  Sflchs.  Akad.,  12, 

85,  1878.  and  Wied.  Ann.,  6,  56, 1879;  Fri^el  and  Gramont,  Bull.  Soc.  Min.,  8,  75.  1885. 

• 

466.  MBSOLXTB.  FachB  d  Oehlen,  Schw.  J.,  8,  853.  1818,  18,  16, 1816.  Mesotype  pt. 
TIbroas  Zeolite  pt.  Melil-Zeolith  pt.  Lime-and-Soda  Mesotype.  Antrimolite  ITumi.,  Min.,  1, 
826.  1886.     Harringtonite  Thorn,,  ibid.,  328. 

Monoclinic  and  triclinic*  In  prismatic  crystals  near  scolecite  in  form  and 
angles,  and  twinned  like  them.  Prismatic  angle  aboat  88°.  Lateral  planes  often 
vertically  striated.  In  more  or  less  divergent  groups  or  tufts,  often  very  delicate. 
Also  massiye;  nodules  or  masses  usually  silky  fibrous  or  columnar;  often  bristled 
with  capillary  crystals;  sometimes  consisting  of  interlaced  fibres;  rarely  stalactitic, 
radiatea  fibrons  within;  occasionally  cryptocrystalline,  porcelain-like. 

Dea  Cloizeaux  describes  ctystnls  which  are  twins  and  show  Yariations  in  extinction-directions 
which  throw  them  into  the  triclinic  system,  Min.,  1  388.  1862.  Brazilian  crystals,  examined  by 
Huflsak,  are  also  complex  twins  and  apparently  triclinic. 

Cleavage:  prismatic,  perfect.  Brittle,  but  tough  when  cryptocrystalline. 
H.  =6.  G.  =  2*2-2  4;  2*39,  Iceland.  Luster  of  crystals  vitreous;  oi  fibrous 
masses  more  or  less  silky.  Color  white  or  colorless,  grayish,  yellowish.  Trans- 
parent to  translucent;  opaque,  when  amor^ous. 
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Var.^Be8ide8  (a)  the  ordinary  adcalar  and  capillai;  ci7italIlzatloiia»  dlTergent  tuf U  (im 
delicate  oommonly  than  those  of  natrolite,  but  eometimeB  downy),  and  fibrous  nodules  or  nuusei. 
meaolite  occurs  (6)  in  fibrous  stalactites,  with  the  fibers  radiating  from  the  center—the  rariety 
called  AfUrimoUU  by  Thomson,  from  Antrim,  Ireland,  having  H.  =  8'&-4.  Q.  =  2*096;  also 
(0)  amorphous,  chalk- white,  like  an  almond  in  luster,  opaque  and  tough,  with  H.  =  &-5'5,  and 
Q.  =  2*21,  the  variety  named  HarringiawiU  by  Thomson,  also  from  Antrim;  O.  =  2'17i 
Hauffhton. 

GalacUts\i^,  602)  is  intermediate  between  natrollte  and  ordinary  mesolUe. 

Comp. — Intermediate  between  natrollte  and  scolecite  and  corresponding  to 

]  nOaAl  §1 0  *3H  6       ^^^  ™**^  between  these  two  oomponnds  varies  somewhat. 

If 9  ais^ften,  Na,^.  Oa  =  1  :  2,  the  percentage  composition  is:  Silica  46*4,  alumina 
26-3,  lime  9*6,  soda  5*3,  water  12  4  =  100. 

AnaL— 1-8»  Scbmid.  Fogg.,  142,  121.  1871.  4,  Lemberg.  Zs.  G.  Gea,  28,  662,  1876. 
6.  Luedecke,  Jb.  Min.,  2,  88.  1881.  6,  Pisani.  C.  R.,  73.  1448.  1871.  7,  O.  G.  Marsh,  Dana 
Kin..  481.  1868.  8,  Hillebrand,  U.  S.  G.  Surv.,  Bull.  20,  85,  1886.  9,  Sadtler,  Am.  Cb.  J.,  4, 
867,  1888.  10,  Hussak,  Bol.  Comm.  G.,  8.  Paulo,  No.  7,  6,  1890.  11,  12.  Darapsky.  Jb.  Min.  1, 
66,  1888.  18,  Heddle,  Phil.  Mag..  13,  148.  1867.  14»  0.  v.  Hauer,  Ber.  Ak.  Wien,  \%m. 
1854.    15.  Haughton,  Phil.  Mag.,  32.  225, 1866. 

t^aaO    HaO 

4-69  13 85  MgO 006  =  101*71 

4  60  1819  MfQ  0*08  =  101*74 

8*64  12-94  MgO  0*08  =    99*92 

5-99  12-78  =    99-99 

7*80  11*76  =  100-26 

6  7  141    K.O  ir.    =101-2 

5-09  12  79  K,0  0-48  =  100*98 

6  19  12  16  =  10017 

8-40  16*01  =    99-87 

780  12-11  =  101-40 

6-28  12-41  =    09-48 

2  24  13  81  K,0  0  45  =  100-04 

4-54  18-00  =  100*45 

8-75  14-34*=  100-69 

2  76  12*99  E,0  0*68,  MgO  tr.  =101*40 

•  At  100*  1*41  p.  c. 

Pyr.,  etc.— Yields  water  in  the  closed  tube.  B.B.  becomes  opaque,  swells  up  ioto  vermicnlsr 
forms,  but  not  in  so  marked  a  manner  as  poolecite,  fusing  easily  to  a  blebby  enamel.  Gelattnizes 
with  hydrochloric  acid  (Fuchs). 

Obs.— Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  esDecinlly  the  coarser, 
are  usually  a  little  less  smoothly  or  neatly  fibrous  than  those  of  uatrolite.  On  Sk^e.  in  delicate 
interlacing  crystals  called  eo^toii-fton^.  and  in  feathery  tufts,  and  in  solid  masses  consisting  of 
radiating  crystals;  in  downy  tufts  and  other  forms  at  NaalsO.  Far6cr;  also  with  chabazite  in 
Eigg;  near  fidlnburfh  and  Kinross,  and  at  Hartfield  Moss,  in  Scotland:  in  Antrim,  at  the  Giant's 
CauseMray,  in  aclcuTar  crystallizations;  also  at  Ballintoy  in  Antrim,  stalnctitic  {antrimoUUX 
investing  yellow  calcite,  or  chabazite;  in  Antrim,  in  veins  of  amorphous  mesolite  (Aarrtn^t^ju^). 
at  Portrush  and  at  the  Skerdes;  and  at  Magee  Island,  and  Agnew's  Hill.  5  m.  W.  of  Lame.  In 
cavities  in  the  basalt  of  the  Pflasterkaute,  near  Eisenach  (Credner,  Jb.  Min.,  59,  1860.  Luedecke. 
1.  c.)  with  thomsonite,  gismondite.  phillipsite,  etc.  In  augite-porphyryte  in  the  Serra  de 
Botucatu,  Bmzil;  also  at  other  localities,  as  stated  above. 

lu  tlie  United  States  with  other  zeolites  on  Fritz  island  In  the  Schuylkill  R..  Penn.;  in  the 
bnsalt  Of  Table  Mt.  near  Golden,  Colorado,  with  other  zeolites.  In  ue  North  Mountain  of 
King's  Co.,  and  Gates's  Mountain,  of  Annapolis  Co.,  N.  Scotia,  with  farOelite.  in  masses, 
sometimes  large  (one  reported  as  large  as  a  man's  head),  usuidly  within  fine  fibrous,  radiated, 
and  somewhat  plumose;  also  at  Cape  Blomidon. 

Re£--i  Made  trlclinic  by  Dx.  on  optical  grounds  .(Min.,  1,  p.  888),  the  crystals  being  pene- 
tration-twins and  a  section  |  e  being  divided  into  four  sectors  with  cxtinction^irectiona  uicJined 
11*  to  15*  in  those  adjacent,  but  alike  for  those  opposite.  Luedecke  (Jb.  Min.,  2,  d8,  1881;  Zs. 
Nat.  flails,  63.  42,  1890)  has  attempted  to  establish  an  orthorhombic,  a  monodinlc,  and  a 
triclinic  variety;  the  first  being  galactUe  from  Blsboptown  (which,  however,  is  more  naturally 
placed  under  natrollte);  the  second  the  mesolite  from  Icelsnd  and  Pfissterkaute;  the  third  the 
crystsls  from  an  unknown  locality  described  by  Des  Cloizeaux.  Schmidt  (Zs.  Er.,  11,  604. 1886)b 
however,  argues  that  it  is  probably  monoclinic  like  scolecite. 


G. 

SiO, 

AUO, 

CaO 

1.  StromO 

216 

47-40 

2705 

916 

2.  Iceland 

2-18 

4718 

26*52 

10*37 

8. 

2-18 

46-58 

27-57 

9-11 

4.        " 

45-96 

26-69 

9*47 

5.  Pflasterkaute 

2-282 

48-83 

29-04 

7-84 

6.  Giffnat 

7.  C.  Blomidon,  N.  B. 

42-8 

28-1 

10  0 

45  89 

27  55 

913 

8.  Table  Mt.,  CoL 

1  4617 

26-88 

8-77 

9.  Fritz  Is.,  Pa. 

48  29 

25  02 

1215 

}0.  Botucatu 

47-61 

26-80 

7  08 

11.  Atacuma 

46-74 

25*99 

911 

12.  Coquimbo 

18.  Ireland,  AntrimolUe 

45-15 

26-53 

11-86 

45-98 

26-18 

1078 

14.       "       HdrringloniU  2174 

4507 

26-21 

U-82 

16.  Bombay, 

45-60 

27-80 

12-12 

THouaomTE 


Wl 


456.  Thomsonite 

457.  Hydronephelite 

Banlte. 


Thomsonite  Oroap, 

Orthorhombio 
Hozagonal 


466.  THOMSONTTB.  Mesotype  pi.  K,  Tr.,  1801.  Thomaonile  (fr.  Sootland)  BfoahK 
Add.  Pbil..  16,  193,  1820.  Comptontte  (fr.  Somma)  BtmnUr,  Ed.  Pba  J..  4,  181,  IMBl. 
Mesol^  Berz,,  Ed.  PhU.  J  ,  7,  6, 1822.  Triploklas  Brdlh,,  Char..  1882.  Chalillte  T,  T/umwn, 
Jlin.,  1,  d24.  1836.    Scoulerite  B,  2>.  Th<m9<m.  PbU.  Mair.,  17.  408.  1840.    Ozarkite  (fr.  Arkan 

■  ^      "    "      "  "     ~      ,Wi       —     '        —     "  "      " 


)  8hsp.,  Am.  J.  Sc..  2,  251.  1846.    EarphostUbit  o.  WaU,.  Vulk.  Qest ,  272.  1858.    FarOelite 
(s  Mesole)  HeddU,  Pbil.  Mag..  13.  50.  1857.  16.  28. 1858.    Tousouite  lial 

Orthorhombic.    Axes  df :  J  :  <5  =  0-99324  : 1  : 1-00662  Brdgger'. 

100  A  110  =  44^  48^',  001  A  101  =.46°  23',  001  A  Oil  =  45*  llj'. 


aaOO.  ^ 
b  (010,  ^ 
c  (001,  0) 


m(]10, /) 
r  (101,  M) 
d  (401, 44)? 
e  (801,  8-i)? 


«  (0-1-48.  i^ 

y(0i2.H) 
p  (111.1) 


i. 


The  axial  ratio  (as  noted  by  Bgr.)  deviates  but  litUe 
{ram  the  isometric  system;  cf.  the  angles  forp  below. 
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89'  87' 

90^  46' 
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152*  17' 

165*  56' 

2*  24' 

68"  26' 

♦26'48' 
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71*    4i' 
110'    OJ' 
70*  81' 
60"  69i' 
54"  28' 
54*  44' 
66"    0* 
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Ilg.  1,  EUpatrick,  Greg  *  Lettsonu 
2.  Norway,  BrOgger. 


Distinct  crystals  rare;  in  prisma  with  prismatic  faces  strongly  striated  yerti* 
oaDy.  Commonly  columnar,  structure  radiated;  in  radiated  sphencal  concretions; 
also  closely  oompaot. 

GleaYflge:  h  perfect;  a  less  so;  c\n  traces.  Fracture  uneven  to  snbconchoidah 
Brittle.  H.  =  5-5*5.  O.  =  2-3-2*4.  Luster  vitreous,  more  or  less  pearly.  Snow- 
white;  reddish,  green;  impure  varieties  brown.  Streak  uncolored.  Transparent 
to  translucent  Fyroelectric.  Optically  +.  Ax.  pi.  \c.  Bx  X  ^*  Dispersioa 
p  >  V  strong.    Axial  angles,  Dx. : 


Dumbanon 

2E,     =  82'-82*  18' 

SEm  =  84*  ll'-84*  42' 

Seeberg 

2H«^  =r  65*  22'  SHor  =  182*  26' 

.\2V,  =  58*60'  2^:^86*47/5, 

M  te.  Bomma 

2£^     =86* 

2£u  =  80*  58* 

Assathal 

2S,     =98*25' 

2£h  =  06*  58' 

sl*608Dz. 


Var.—l.  Ordinairy.  (a)  In  regular  crystals,  usually  more  or  less  rectangular  in  oiittfaie^ 
tyiismatic  In  habit.  (6)  Prisms  slender,  often  vesicular  to  radiated,  (s)  Kuliated  fibrous. 
id)  Spherical  concretions,  consisting  of  radiated  fibers  or  slender  crystals.  Also  massive,  granular 
to  impalpable,  and  white  to  reddish  brown,  1^  often  green  as  in  UnUmUe,  anal.  16,'  16. 
Tlie  spherical  massive  forms  also  radiated  with,  seveial  centers  and  of  varying  colors,  hence  of 
much  beauty  when  polished. 

(harkilB  is  a  white  massive  thomsonite  (ss  shown  by  Smith  and  Brush),  either  granular  or 
compact,  with  Q.  =  2*24^  from  Arkansas. 

2.  MeaoJs  (FarMiU  of  Heddle).  the  original  from  the  FftrOer,  occurs  in  spherical  coneretiOttiL 
CQDBtatinff  of  lamellar  radiated  individuals,  pearly  in  cleavage.  It  occurs  with  mesoltte  aiia 
Apophyllite,  and  contains  a  little  more  silica  than  normal  thomsonite  Mesole  was  long  flaca 
merred  to  thomsonite  by  Haidinger. 

SeouleriU  R.  D.  Thomson,  from  Portrush,  Antrim,  is  mesole  in  structure. 

S«  OhalOiU  Thomson  is  a  compact  variety,  of  a  leddlsh  brown  color,  from  the  Doneflora 
Mta..  Antrim,  d  6th  Ed.,  p.  425.  ^^ 
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Comp.— (Na„Ca)Al,Si,0,  +  iH.O  or  (Na„Ca)0. Al,0,.2SiO,.fH,0,    The  ratio 
ot  Na, :  Ga  varies  from  3  :  1  to  1 :  1.    Percentage  comiK>8ition: 


SiO. 

A1,0. 

CaO 

Na,0 

H.0 

Ca :  Nat  =  8:1 

"=2:1 

«•       "=1:1 

870 
80-9 
86-8 

81-4 
81-4 
81-8 

12-9 

11-6 

8*6 

4:8 
6-4 
9-6 

18-9    ^    100 
18-8    =    100 
18-8    =    100 

Mesole  shows  a  little  more  silica,  and  the  same  Is  true  of  some  other  varieties^  and  iC 
does  not  seem  possible  to  explain  this,  in  all  cases,  by  the  assumption  of  free  quarts. 

AnaL— 1,  8.  Rg.,  J.  pr.  Oh.,  69,  849,  1853.  2,  Pogg.,  46,  286, 1889.  4, 6.  Lcinberg.  Zs.  0. 
Ges.,  28.  556,  564. 1876.  6,  7,  Hersch,  Inaug.  Diss.,  p.  22,  Zarlch,  1887.  8,  Haushofer,  J.  pr. 
Ch.,  103,  805,  1868.  9,  Svebla,  Vh.  G.  Relchs.,  24,  1882.  10,  John,  lb..  804,  1875,  after 
deducting  19  p.  c.  CaCOa.  11,  Luedecke,  Zs.  Er.,  7,  88.  1882.  12,  Young.  Ch.  News.  27,  56, 
1878.  1&-15.  Miss  L.  A.  Linton,  quoted  by  Peckham  and  Hall,  Am.  J.  6c.,  19,  122, 188a 
14a,  recalculated  (to  SiOi  =  40-45)  on  the  assumption  of  the  presence  of  free  silica.  16,  P.  L. 
Sperry,  priv.  contr.  17,  Smith  and  Brush,  lb.,  16,  50,  1858.  18-20,  W.  P.  Uillebrand.  U.  S. 
O.  Surv..  Bull.  20.  pp.  19,  25, 1885. 

G.         SiO»    AltO.    CaO  Na,0  E,0  H»0 

1.  Dumbarton  2 888       8809    81*62    12-60    462     —     18-40  =  100-88 

2.  Seeberg,  QmpianiU       2*87         88-74    80-84    18-48    8  85    0*54    1810  =  100  50 
8.  Hauenstein  2-857       8968    81*25     7-27    8 08     —     1808  =    9921 

4.  Eilpatrick  87-21    81-72    13*60    420      —     13-27  =.100 

5.  PftrO$r.  FarMiU  89*98    29*62    11 -77    4*87      —     18*76  =  100 

6.  **  '*  2-252       41*56    28  28    11 89    420      ^     14*98  =  10086 

7.  Hauenstein,  Me90l6        2196    I  89*87    29*40     815   826     —     14*52  =  100*20 

8.  SeisserAlp  2*809       89-60    81-55    11*98    410      —     18*10=100-88 

9.  Eulenberg  88  44    81-48    13'60    8-53      —     12*93  =    99*98 

10.  Monzonl  89  24    27*90    12  45    7*95    0*60    11  86  =  100 

11.  Pflasterkaute  2*295       86 86    80*46    1870    0 46     —     13*22  =   99*70 

12.  Mugdock  2-880       8684    8157    13  54    4-31      —     18  54  =   9980 

18.  Grand Marais,  apaq.  foh.  |  40*45  29*50  1075  4*76    0*86  18*98  Pe,Ot  0*28=  99-98 

14.  "*        *'  I  46*02  26*72  9*40  8*76    089  12*80  FeiO.  081=  99*90 
14a      *'         "  40*45  29*87  10*48  4*28    042  13*98  Pe,0. 0*88=  99*76 

15.  '•         "       Linianite  4061  80-21  10 87  406    0*49  18*75  fW 0*40  =    99*89 

16.  '*         **             **  144-53  27  36  9  90  5*92»    —  18  08  MgO  0*26  =  101*05 

17.  (karkite  86*85    29*42    18*95    8*91      —     13*80 1^,0. 1*55=  99*48 

18.  Table  Mt.,  Col.,  ipherulM  40*52    29*22    12  43    4*31      —     12*79  F^«0.  0*79sl00*06 
19           "          *'                               40*88    29*68    11*88    4*72     —     12*91  =  100*07 

20.  «'         *'  1 40*69    29  93    11*91    4*44     —     12*86  =   99*88 

*  Probably  a  little  too  high« 

The  Mittelgebirge  mineral  chanj;es  but  slightly  in  moist  or  dry  air,  according  to  Damour; 
after  two  hours  at  280"  C.  it  loses  6*1  p.  c,  and  very  slowly  regains  the  water  lost  in  the  open 
air,  the  loss  being  reduced  to  1*5  p.  c.  after  forty  hours.  At  a  rod  heat  the  loss  is  18*3  p.  c,  and 
the  mineral  becomes  fused  to  a  white  enamel. 

Hersch  (1.  c.,  anal.  6)  obtained  the  following  results  after  two  hours'  heating  in  each 


Temp.           100'          150* 
H,0            1*61          8*68 

195* 
4-84 

840* 
5*58 

805* 
7-95 

redht 
14*98  p.  c. 

Also  for  "  mesolith,"  anal.  7: 

Temp.           100*           160' 
H«0              2*48           8-19 

.200* 
4-93 

250' 
5*99 

800* 
7*92. 

red  ht. 
14-50  p.  c. 

!Byr^  etc— B.B.  fuses  with  intumescence  at  2  to  a  white  enamel.  Gelatinizes  with  hydro- 
diloric  acid. 

Obs.— Found  in  cavities  In  lava  and  other  igneous  rocks,  sometimes  with  elieolite  as  a  result 
of  its  alteration. 

Occurs  near  Elilpatrick.  and  at  Eilinalcnlm  and  Port  Glasgow,  Scotland,  In  amygdaloid;  In 
Ti>e  lavas  of  Somma  {eamptonite);  in  basalt  at  the  Pflasterkaute  in  Saxe  Weimar;  at  Seeberg  and 
elsewhere  in  Bohemia,  in  the  cavities  of  pbonolyte;  iu  the  CycloDean  islands,  Sicily,  with  anal- 
cite  and  philHpsite;  on  the  islands,  L&ven,  ArO,  etc..  in  the  Langesund  fiord,  also  Klokker- 
holmen  near  Brevik.  Norway;  in  the  FftrOer;  in  pbonolyte  at  Hauenstein.  Bohemia^in  Hungary, 
near  Schemnitz;  at  Theiss,  Tyrol ;  at  Mt.  Monzoni,  Fassathal;  in  straw-yellow  needles  (cat^p^ 
9tiMU)  at  the  Berufiord,  Iceland,  G.  =  2-362 
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Long,  slender,  prismatic  crystallizations,  of  a  grayish  white  color,  are  obtained  at  Petor'tf 
Point.  iTova  Scotia,  where  it  is  associated  with  apophyllite.  mesotype,  Inumontite.  and  other 
related  minerals.  In  the  U.  S.,  occurs  fibrous  radiated  and  massive  (otarkiU)  at  Magnet  Cove,  in 
the  Ozark  Mts.,  Arkansas,  in  cavities  in  elsBolite  (from  the  alteration  of  which  it  has  apparently 
resnlted),  with  slender  prisms  of  apatite.  Also  in  the  amygdaloid  of  Grand  Marais.  L.  Superior, 
which  yields  the  water-worn  pebbles  on  the  shores  of  the  lake;  they  are  in  part  white  porcelain* 
like,  in  part  fibrous  radiated  with  several  centers,  and  showing  zone?  of  green,  red,  and  white; 
also  fine  granular,  of  a  green  color  (HrUaniU),  anal.  15,  16;  named  from  Miss  Laura  A.  Linton. 
In  the  basalt  of  Tkble  lit.  near  Golden,  Colorado. 

Muole  is  from  the  cave  of  NalsO.  island  of  FftrO;  Disco  I.,  Glreenland;  Annaklef,  Sweden* 
a  few  miles  west  of  C.  Blomldos,  Bay  of  Fundy,  near  the  small  village  of  Ft.  George. 

Alt.— The  Mte.  Somma  comptonite  is  partially  altered,  involving  a  loss  of  water,  assomptioa 
of  GaCOt,  and  a  change  in  the  amounts  of  silica  and  alumina.    Analyses  by  £.  Scacchi  gave: 


8iO. 

AUG, 

CaO 

Ka,G 

H«0 

CO, 

41-18 

12  23 

8801 

204 

1-79 

1-79   =    9995 

8917 

85  99 

14-65 

2-87 

5-77 

[1-66]  =  100 

Ace.  Napoli.  Dec.  12;  1888,  the  analyses  corrected  by  Cathrein,  Zs.  Er.,  18. 101, 1890. 

Lemberg  has  shown  that  solutions  of  potassium  and  sodium  carbonate  in  8i  months 
accomplished  an  exchange  of  potassium  and  sodium  respectively  for  most  of  the  calcium,  but 
more  rapidly  in  the  former  case.  Fuitber  the  potash  compound  so  formed  is  largely  reconverted 
into  the  original  mineml  by  tnealment  with  calcium  chloride.    Zs.  G.  Ged.,  28.  555. 1876. 

Doelter  shows  that  by  slow  cooling  after  fusion,  a  crystalline  mass  is  obtained,  consisting  of 
distinct  anonhite  crystals,  chiefiy  twms.  Tbis  corresponds  with  the  formula  above  accepted 
(Qg.)^b7  which  it  is  essentially  a  hydrate  of  anorthite. 

'  L&ven,  Langesund  fiord,  I>lorway.  16.  641,  1890;  also  earlier.  Zs.  Kr..  2,  289,  1879.. 


,*  See  Bgr.,  1.  c,  cf.  also  Greg,  Min.,  158,  1859.  Dx.,  Min.,  1.  874,  1862.  Also  perhaps  705, 
Phillips,  but  doubtful;  cf.  Gdt,  Index,  3.  205,  1891.  Luedecke.  1.  c.  gives  0*1 '60 (=«)  oa 
thomsonite  from  the  Pfiasterkaute.  Twins,  resembling  harmotome,  are  mentioned  by  Guthe, 
JB.  Ges.  Hann.,  14, .47,  1864. 

PiCROTHOMBONiTB  MmegJiini  d  Beehi,  Am.  J.  8c.,  14,  68,  1852.  Picrotonsonite  IM, 
Like  thomsonite  in  form,  and  near  it  in  composition.  'The  soda  is  replaced  by  magnesia,  and 
poasibly  as  a  result  of  alteration.  Occurs  in  radiated  masses,  laminated  in  structure;  H.  =  5r 
6.  =  2*278;  luster  pes rly;  white;  transparent  in  small  fragments;  very  fragile.  Analysis,  Bechis 

SiO,40  36     AUO>  81-25     Mg0  6  26     CaO.  10*99    Na,O,E,O0-29     H,0 10*79=^0  94 

B.B.  fuses  to  a  white  enamel,  witli  intumescence.  Dissolves  in  cold  acids  and  gelatinizeau 
Occurs  with  caporciauite  in  the  gabbro  rosso  of  Tuscany.  The  name,  from  niKpoi,  (riUor,  and 
thommmUe;  alludes  to  the  magneaa  present. 

467.  HTDROMBPHSLITB.    F.  W,  Clarke,  Am.  J.  8c.,  31,  265, 1886. 
Ranite.    Raiiit  8.  R.  Pajikull,  Inaug.  Diss.,  Ber.  Cb.>  Ges.,  7,  1884, 1874.    Ranite  iffronff 
firthoff.  Hydronepheli^spreustein  Brdgger,  Zs.  Er.,  16,  284,  1800. 

Probably  hexagonal.    In  massive  forms,  with  radiated  structure. 

H.  =  4-5-6.  G.  =  2-263  Clarke;  2-4^  Paijkull.  Luster  Vitreous.  Color 
white;  also  dark  gray  to  grayish  black.  Ti:anslucent  to  nearly  opaque.  Optically 
nniaxudy  positive. 

Compe, .  Var.— For   hydronephelite  HNa,Al,Si,0„  +  3H,0  or  2Na,0.3ALO- 
6SiO,.7H,0  =  Silica  39-3,  alumina  33-4,  soda  135,  water  13-8  =  100. 

Ainite   is  (Na«,Ca)AI,Si,Os  +  2H,0,  which  is  equiyalent  to.  RtAliSi«Oit'+  8HiO  like 
hydronephelite.    Calcium  is  present  with  the  sodium. 
AnaL— 1.  F.  W.  Clarke.  1.  c    2,  Paijkull,  1.  c. 

G.         SiO,   AUG.   CaO  Na,0  E,0    H,0 

1.  J^dranephsSU   2*268       88*00    8862    0'07    1807    }*12    12*98  =  09*85 

2.  Banit6  2*48        88*21    81*79    5*07    U'55     —     11*71  Fe,0. 0*57  =  99*90 

Other  analyses  of  hydronephelite  on  material  slightly  impure  gave  results  similar  to  those 
qupted. 

Pyr^  •Ic— Fusible  easily  to  a  white  enamel.  Soluble  in  hydrochloric  add  with. 
gelatiDization. 

OlM. — E^fdroneMUte  is  from  Litchfield,  Maine,  where  it  occurs  Intimately  mixed  with 
aodalite,  from  the  alteration  of  which  it  has  been  derived. 

MUmite  occurs  on  the  island  L&ven  (also  called  LamC)  in  the  Langesund  fiord,  Norway,  where 
it  has  been  formed  from  the  alteration  of  elaeolite.  Named  for  the  old  Norse  sea-god.  Ran. 
Broker  ahows  that  it  includes  part  of  what  has  passed  under  the  name  of  $pr0u$uSi,  see  also 
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APPENDIX  TO  ZEOLITES. 

ChlorastroIiITB  C.  T.  Jackaon;  J.  D.  W/iitney,  J.  Nat.  Hist.  Boston,  6,  488,  1847. 
Shown  by  Huwes  nol  to  be  u  homogeDeous  mineral.     An  analysis  gave: 

SiO,  87-41,  AlaO,  34-6:a,  FeaO,  2  21,  FeOlSl.  Mg08-46,  CaO22-20,  Na,O0  82,  11,0  7  73 
=  99  75.  Am  J.  Sc,  10,  25,  1875. 

Keferred  by  Huwes  to  prehnite,  but  by  Lacroix  to  thomsonite  on  optical  grounds,  Bull.  Soc. 
Min.,  10.  147,  1888.  It  occui-s  in  small  rounded  pebbles  with  finely  radiated  or  stellated 
structure  and  of  a  light  bluish  ^reen  color.  H.  =  5*5.  G.  =  8*180.  Found  on  the  shores  of 
Isle  Royale,  Lake  Superior,  derived  from  the  trap.  Named  from  x^oopoi,  green,  aarpov,  ttor, 
XBoSf  stone. 

ZoNocHLORiTB  A,  E.  FooU,  Rep.  Amer.  Assoc,  65.  1873;  App.  ii,  68.  Similar  to 
chlorastrolite.  Uawes  (Am.  J.  Sc,  10,  24,  1875)  obtained  from  an  analysis  of  a  dark  greea 
specimen:  SiO»  36-94,  AUO,  1941,  Fe,0,  6  80,  FeO  4  54,  MgO  3*48,  CaO  22  77.  Na,0(f.. 
H9O  8  40  —  100*34.  Microscupic  examination  showed  the  presence  of  green  earthy  particles  as 
impurities  disseminated  through  a  white  mineral.  From  the  amygdaloid  of  Neepigon  Bay, 
Lake  Superior. 

DoLiANiTE  English  collectors;  Dx.,  Min.,  1,  435,  1862.  A.  Lacroix,  Bull.  Soc  Min..  8, 856, 
1885.  A  doubtful  /.eolidc  mineral,  stated  to  come  from  Knock  Station,  Ayrshire,  ScotlHtul. 
Occurs  in  cone-shaped  masses  with  fan-shaped  lamellar  structure;  cleavage  basal,  easy;  soft; 
luster  pearly:  color  while.     Optically  uniaxial,  negative. 

^,B.  fuses  with  some  difficulty  to  a  white  enamel.    Analysis,  author  unknown: 

SiO,  53-24        AUOs  85*46        CaO  578        MgO  002        H,0  4*04  =  98*49 

Epispharitb  a,  Knop,  Za,  Kr.,  18,  668,  1891.  An  undetermined  zeolitic  mineral  occurring 
in  white  spheiical  forms  with  radiated  fibrous  structure  on  natrolite  in  the  phonolyte  of 
Oberschaffhausen,  Kaiserstuhl. 

Sabbachite  (Saspachite) /.  8ehai,  Jb.  Min..  452.  1846,  Dx.,  Min.,  I,  420,  1862.  A  zeolitic 
mineral  from  Sasbach  in  Kaiserstuhl,  afforded  J.  Schill;  SiOa  51*50,  AlsOsl6  51,  CaO  6*20. 
K9O  6  82,  MgO  1*98,  H,0  17  00  =  99*96.  Occurs  in  tufte  of  fibers  and  concretions;  G.  =1*465: 
U.  =  4-5;  white  or  colorless;  luster  silky  to  vitreous.  Easily  soluble  in  hydrochloric  acid. 
Occurs  in  doleryte  in  cavities,  and  is  often  overlaid  by  faujasite  and  apophyllite. 

Sloanitb  Meneghini  dk  Beefii,  Am.  J.  Sc,  14,  64,  1852.  Ortiiorhombic  Cleavage: 
prismatic  (75")  very  distinct.  In  radiated  masses  with  transverse  fracture.  H.  =  4*5. 
G.  =  2*441.     Luster  pearly.     While.    Opaque. 

Analysis,  Bechi,  1.  c : 

SiOa  4219    AUO,  3500    CaO  812    MgO  2*67    Na,0  0*26    KaO  003    H,0  12*50  =  100  76 

B.B.  fuses  without  intumescence  to  a  white  enamel.  Dissolves  in  acids  even  in  the  cold, 
and  gelatinizes.  From  the  gabbro  rosso  of  Tuscany.  Named  after  Mr.  Sloane,  proprietor  of 
the  Mte.  Catlni  mine. 

Unknown  Zeolite  0.  Beyer,  Min.  Mitth.,  10,  31,  1888.  In  spherical  forms  and  crusts, 
showing  minute  crystals  (hexagonal?).     H.  =  45.     G.  =  2162.    Analysis,  O.  Beyer: 

SiO,  57*50     A1,0.  1811     CaO  4*63     MgO  1*20     K,0  6*98     Na,0  2  40     H.O  10  48  =  101.30 

Only  slightly  attacked  by  acids.  Occurs  in  amygdaloidal  cavities  in  slag-like  iuclusions  of 
the  basalt  of  the  Grossdehsaer  Berg. 


II.  Mica  Division. 


The  species  embraced  under  this  Division  fall  into  three  groups:  1,  the  Mica 
Group,  including  the  Micas  proper;  2,  the  Clintonitk  Group,  or  the  Brittle 
Micas:  3,  the  Chlorite  Group.  Supplementary  to  these  are  the  Vermiculites, 
hydrated  compounds  chiefly  results  of  tne  alteration  of  some  oue  of  the  micas. 

All  of  the  above  species  have  the  characteristic  micaceous  structure,  that  is, 
they  have  highly  perfect  basal  cleavage  and  yield  easily  thin  laminsB.  They  belong 
to  the  monoclinic  system,  but  the  position  of  the  bisectrix  in  general  deviateB  but 
little  from  the  normal  to  the  plane  of  cleavage;  all  of  them  show  on  the  basal  sec- 
tion plane  angles  of  60"  or  120°,  marking  the  relative  position  of  the  chief  zones  of 
forms  present,  and  giving  them  the  appearance  of  hexagonal  or  rhombohedral 
symmetry;  further,  they  are  more  or  less  closely  related  among  themselyes  in  the 
ttngles  of  prominent  forms. 
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The  species  of  this  Dmsion  all  yield  water  upon  ignition,  the  micas  mostlv 
from  4  to  5  p.  c,  the  chlorites  from  10  to  13  p.  c;  this  is  probably  to  be  regarded 
in  all  cases  as  water  of  oonBtitation,  and  hence  they  are  not  strictly  hydrous  sili- 
cates. 

More  or  less  closely  related  to  these  species  are  those  of  the  Serpentine  and 
Talc  Division  and  the  Kaolin  Division  following^  many  of  which  show  distincdy 
a  micarlike  strncture  and  cleavage  and  also  pseudo-hexagonal  symmetry. 


lo  Mica  Group*    Monoclinic 


158.      Xofoovite 


46211 


Potassium  Mica  H,KAl,(SiOJ, 

a  :  i  :  (5  =  0-57735  : 1 :  33128      fi  =  ZV  54' 
Sodium  Mica  H,NaAl,(SiOJ, 

Lithium  Mica  KLi[Al(OH,F)JAl(SiO.),  pt. 

Lithium-iron  Mica        (K,Li),FeAl.Si.O„(OH,P),? 

n  ni 

Magnesium-iron  Mica     (H,K),(Mg,Fe),(Al,Fe),(SiO  J,  pt 

d  :  i  :  <!  =  0-57735  : 1  :  32743        p  =  90**  0' 
(H,K,(MgF)).Mg.Al(SiOJ. 
Magnesium  Mica;  usually  containing  fluorine^  nearly  free  from  iron. 

Lepidomelane  Annite 

Iron  Micas.    Contain  ferric  iron  in  large  amount. 


459.  Paragonite 

460.  LepidoUte 

461.  Zinnwaldite 

462.  Biotite 


462A.   Phlogopite 


The  species  of  the  Mica  Oroup  crystallize  in  the  monoclinic  system*,  but  with 
a  close  approximation  to  either  rhombohedral  or  to  orthorhombic  symmeti7;  the 
plane  an^es  of  the  base  are  in  all  cases  60°  or  120°.  They  are  all  character- 
ized by  highly  perfect  basal  cleavage^  yielding  very  thin,  tough,  and  more  or  less 
elastic  lammsB.  The  negative  bisectrix,  a,  is  very  nearly  normal  to  the  basal  plane, 
▼arjdng  at  most  but  a  few  degrees  from  this;  hence  a  cleavaffe  niate  shows  the 
axial  interference-figure,  which  for  the  pseudo-rhombohedral  kinas  is  often  uni- 
axial or  nearly  uniaxial.  Of  the  species  named  above,  biotite  has  usually  a  very 
small  axial  angle,  and  is  often  sensibly  uniaxial;  the  axial  anjjle  of  phlogopite  is 
also  small,  usually  10°  to  12°;  for  muscovite,  pai*agonite,  lepidolite  the  angle  is 
large,  in  air  commonly  from  50°  to  70°. 

The  Micas  may  be  referred  to  the  same  fundamental  axial  ratio  with  an  auffle 
of  obliquity  differing  but  little  from  90° ;  they  show  to  a  considerable  extent  tne 
same  forms,  and  their  isomorphism  is  further  indicated  by  their  not  infrequent 
intercrystallization  in  parallel  position,  as  biotite  with  muscoyite,  lepidolite  with 
muscovite,  etc. 

A  blow  with  a  somewhat  doll-pointed  instrument  on 
a  cleavage  plate  of  a  mica  develops  in  all  the  species  a 
six-rayea  percussion-figure^  (f.  1),  two  lines  of  wnich  are 
parallel  to  the  prismatic  edges,  the  third,  which  is  the 
moet  strongly  characterized  (Leitstrahl  Germ.),  is  parallel 
to  the  clinopinacoid  or  plane  of  symmetry.  The  micas 
are  often  divided  into  two  classes,  according  to  the  position 
of  the  plane  of  the  optic  axes.  In  the  first  class  belong 
those  kinds  for  which  the  optic  axial  plane  is  normal  to 
b  (010),  the  plane  of  symmetry  (f.  1) ;  in  the  second  class  the 
axial  plane  is  parallel  to  the  plane  of  symmetry.  The 
percnssion-figare  serves  to  fix  the  crystallographic  orienta- 
tion  when  crystalline  faces  are  wanting.  A  second  series 
of  lines  at  right  angles  to  those  mentioned  may  be  more  or  less  distinctly  developed 


1. 
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by  pressure*  of  a  dull  point  on  an  elastic  surface,  forming  the  so-called  pressure- 
figure;  this  is  sometimes  six-rayed,  more  often  shows  three  branches  only,  and 
sometimes  only  two  are  developed.  In  f.  1  the  position  of  the  pressure-figure 
is  indicated  by  the  dotted  lines.  These  lines  are  connected  with  gliding-planes 
inclined  some  6?°  to  the  plane  of  cleavage  (see  beyond). 

The  micas  of  the  Jir si  cUihs  include:  Muscovite,  paragonite,  lepidolite,  also 
some  rare  varieties  of  biotite  called  anomite. 

The  Aea>;i// 6*/«cSv?  embraces :  Zinnwaldite  and  most  biotite,  including  lepidom- 
elane  and  phlogopite. 

Chemically  considered,  the  micas  are  silicates,  and  in  most  cases  orthosilicates, 
of  aluminium  with  potassium  and  hydrogen,  also  often  magnesium,  ferrous  iron, 
and  in  certain  cases  ferric  iron,  sodium,  lithium  (rarely  rubidium  and  caesium); 
further,  rarely,  barium,  manganese,  chromium.  Fluorine  is  prominent  in  some 
species,  and  titanium  is  also  sometimes  present.  Other  elements  (boron,  etc.)  may 
be  present  in  traces.  All  miciis  yield  water  upon  ignition  in  consequence  of  the 
hydrogen  (or  liydroxyl)  which  tiiey  contain. 

The  composition  of  the  micas  is  still  involved  to  a  greater  or  less  decree  in  uncertainty,  and 
altliough  much  light  has  been  thrown  upon  the  subject  in  recent  years,  it  is  impossible  to  gire 
general  formulas,  for  all  the  different  species,  which  do  not  rest  to  a  greater  or  less  extent  upon 
hypothesis*. 

Tschermak  explains  t  he  composition  of  the  micas  by  regarding  them  as  isomorphous  mixtures 
of  the  following  fundamental  molecules:* 

K  =  H,KAl,Si,0,a  M  =  Mg.Si.Oi,  S  =  H4SiftO„ 

Of  these,  K  corresponds  to  ordinary  muscovite;  M  is  a  hypothetical  polymere  of  chrysolite, 
and  S  a  hypothetical  silicon  hydroxide  which  may  also  take  the  form  SisFiaOi.  In  K  other 
ratios  may  exist  between  the  hydrogen  and  potassium,  e.g.,  K"  =  HKiAUSiaOia,  etc.;  also  the 
potassium  may  be  repluced  by  sodium  and  lithium;  further,  the  aluminium  by  ferric  iron  (aod 
chromium).  Also  the  magnesium  in  M  may  be  replaced  by  ferrous  iron  and  manganese.  As 
briefly  summanzed  by  llie  author  the  composition  is  as  follows: 

Oi-diiiary  iMuscovite,  »is  already  stated,  correspcmds  to  the  simple  orthosilicate  formula, 
HttKAUSigOi).     Some  kinds,  however,  are  more  acidic  and  are  interpreted  as  equivalent  to 

SUaKAlaSijO.a  +  H4Si60,,. 

Lepidolite  corresponds  to  8KaAIaSiaOis  +  Si»Pij04,  with  the  potassium  one-half  replaced 
by  lithium  and  the  fluorine  bv  hydroeen. 

Zinnwaldite  is  (K,Li),Al,Si80„,Fe«Si,0,9,Si»(F,H),904  in  the  ratio  of  10  :  2  :  8. 

Ordinary  Biotite  ('Meroxeue")  is  HKAUSiaOe  and  Alg48i,08  in  the  raUo  of  1  ;  1,  2  : 1,  and 
intenntdiate  ratios. 

For  the  "  Anomite"  analyzed  the  composition  is  assumed  HKaAlaSisOit,Mg«Si»0}a,  also  in 
the  ratios  from  1  :  1  to  3  :  1. 

Lepidomelane  is  HaKAlaSisOis  and  MgeSiiOia,  with  the  aluminium  largely  replaced  by 
ferric  iron. 

PhloiTopite  is  regarded  as  containing  the  molecules  EaAliSisOi9,MgtSisOit,H4SiiOii  (or 
Si4F,204J;  often  in  the  mtio  8:4:1. 

For  the  fuller  discussion  of  the  subject  and  the  process  of  calculation  by  which  these  sup- 
pose<l  fundamental  molecules  are  deduced,  reference  is  made  to  the  original  memoirs. 

Kummelsberg^  regards  the  micas  as  containing  the  three  silicates  UaSiOs,  R4SiO«,  R«SiOs  in 

various  molecular  relations,  e.g.,  Muscovite  is  R4Si04  -|-  AUSijOia;  the  more  acidic  kinds  are 

I  n  m 

Ri4Si40,a  =  R,SiOa  -f  3R4Si04.  which  is  further  written  t»R,4Si40,.  +  »R7Si40,s  +  pR,4Si„0o. 
in  which  ?/i  ;  n  :  p  =  5  :  1  :  5.  7  :  1  :  7,  9  :  1  :  9  in  different  cases.  Similarly  the  other  micas  are 
resolved  into  the  same  three  silicates,  and  the  ratios  in  which  they  enter  are  calculateil.  Thni 
this  method  of  calculation  is  applicable  to  any  silicate,  however  complex,  is  obvious,  but  ii  is 
difficult  to  believe  that  the  results  reached  really  give  the  true  constitution  of  the  compounds 

Clarke*  proposes  to  regard  all  the  orthosilicate  micas  (as  indeed  other  aluminous  ortho- 
silicates;  as  substitution  derivatives  of  Al4(Si04)s,  in  which  the  aluminium  is  more  or  leas  com- 
pletely replaced  by  other  metals,  the  possible  types  being: 

1.  2.  8. 

R,Al,(Si04),  R6AU(Si04),  RgAKSiO*), 

Of  these  2  is  not  essential,  since  it  may  be  resolved  into  equal  molecules  of  1  and  31     Here 

*  As  written  by  Tschermak,  these  have  the  double  form,  K  =  HiKaAUSitOt*,  etc,  and 
similarly  beyond. 
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R  represeots  h  univaleDt  metal,  as  H,K,Ka.Li.  or  a  univalent  radical,  as  MgF,  AIF9,  AlO.  Further, 

in  n  II 

type  1  is  obyiously  equivalent  to  UliAls(Si04)s,  or  again  to  RiAltlSiO*)^,  where  R  =  Mg,Fe,Mn, 
etc. ;  similarly  for  the  others. 

Under  these  types  may  be  embraced,  then,  all  the  orthosilicate  micas,  those  with  fluorine 
being  assumed  to  contain  the  group  MgF  (or  AlFs),  and  those  wiili  an  excess  of  oxygen  the 
univalent  group  AlO. 

For  the  more  acid  micas,  the  assumption  is  made  that,  analogous  to  the  feldspars,  they 
contain  polysilicic  acid,  H4SisO«,  which  is  tetrabasic  like  orthosilicic  acid.  For  this  there  would 
be  types  similar  to  these  above,  so  that  the  composition  of  a  given  mica  would  be  expressed: 

1.  2.  8. 

j  mR,Al,(Si04),  j  fiiR.AU(SiO«)t  (  mR»Al(Si04),  etc. 

\  nRsAls(Si.Oa),  \  nReAUCSisOs),  (  »R»Al(Si,0.), 

1 
Or  representing  SiO«  and  SifOs  by  X,  the  micas  then  would  fall  within  the  limits  of  Rs AUXt 
and  R«AIX,. 

The  application  to  muscovite  will  explain  this:  Ordinary  muscovite  is  HtKAU(Si04)s  con- 
forming to  type  1  above  where  Rs  =  HtK;  the  acidic  muscovites  (phengite  of  Tschermak)  are 
regarded  as  molecular  mixtures  of 

H3KAls(Si04)a     and     H,KAli(Si,0«)t 

Again  normal  lepidolite  is  a  metasilicate,  but  (p.  811)  metasilicic  acid  is  equivalent  to  com- 
bined molecules  of  oi*tho-  and  polvsilicic  acid:  2HsSiOa  =  H4Si04  -f  H4Si]iOH. 

Further,  since  the  Li  and  AlFs  vary  somewhat  with  the  silica  and  hence  seem  to  be  con- 
nected with  SiiOfl,  normal  lepidolite  is  resolved  into 


HKLiAl,(Si04)t  +  (AlF,),E,Li.Al(Si,0.), 


The  view  of  Clarke  has  the  advantage  that  it  assumes  only  one  hypothetical  molecule, 
which,  moreover,  is  analogous  to  known  compounds  which  play  an  important  part  in  the 
Feldspar  Group. 

Artif. — The  artificial  fonnation  of  some  of  the  micas  has  been  recently  accomplished  by 
sevenil  methods.  £arly  statements  on  the  occurrence  of  mica-like  minerals  in  slags  are  more  or 
less  questitmable;  more  recently  Yogt  (Ak.  U.  Stockh.,  Bih.  9, 1,  89,  1884)  describes  mica  in  the 
slags  of  Kafveltorp,  see  also  Id.,  Arch.  Math.  Nat.,  13.  90,  1889.  Uautefeuille  and  St.  Qiles 
(C.  R  ,  104,  508,  1887)  by  fusing  the  constituents  of  iron-mica  mixed  with  \  of  fluoride  of 
silicon  ttnd  potassium  obtained  on  cooling  (when  some  8  to  4  p.  c.  of  fluorine  still  i-emained)ama8s 
of  thin  liexHgonal  tables,  which  were  uniaxial,  highly  pleochroic  (pale  and  deep  brown).  Similar 
mica  soiles  of  colorless,  green,  or  brown  were  obtained  when  a  small  amount  of  potassium  areenate 
was  added,  and  hydrogen  allowed  to  act  on  the  fused  mass.  Khrushchov  in  1888  (Bull.  Soc. 
Min.,  11,  173)  announced  the  formation  of  biotite,  margarite.  and  muscovite(?)  by  fusing  together 
different  substances  (as  magnesia,  baryta,  cryolite)  with  lepidolite  or  a  magma  having  its  com- 
position with  an  excess  of  silica,  alumina  and  alkaline  fluorides.  Of.  also  Min.  Mitth  ,  9.  55,  1887, 
in  which  place  the  same  author  earlier  describes  an  artificial  magnesium  mica.  Doelier  (Min. 
Mitth. .  10.  67,  1888,  Jb.  Min.,  2. 178, 1H88)  has  also  found  several  of  the  micas  by  fusing  various 
natural  silicates  (hornblende,  actinolite,  glaucophane,  andalusite,  gjirnet,  etc.)  with  lEe  fluor- 
ides of  sodium  and  magnesium;  micas  corre8|X)nding  to  biotite,  phlogopite,  muscovite,  zinn- 
waldile  were  obtained. 

Pliny  probably  included  the  mineral  mica  with  the  Tx^pis  specularis  (36,  45)  or  Sefenile;  and 
the  shavings  or  scales  of  Lapis  specularis  strown  over  the  "Circus  Maxinius,"to  produce  an 
agreeable  whiteness,  were  probably  those  of  a  soft  silvery  mica  scliLst.  His  Hammochrysos  also 
(37,  73.  named  from  lU^io'i,  sand,  ;r/oi^o-o5.  gold)  was  probably  sjind  from  a  yellowish  mica 
schist,  which  abounds  by  lhe*roadside  in  many  mica-sohist  regions.  Agricola  speaks  of  the 
deceptive  character  of  this  silvery  and  golden  dust,  as  cited  below.  This  silvery  and  golden 
mica  in  scales  iH  the  Cat  fdlver  ^\\A  Cat-gold  oi  mediaeval  Europe  (Kaizengold,  Katzensilberj&d/"?!!., 
Or  (Argent)  des  chats  Fr. ). 

The  following  is  the  synonymy  of  the  mineral  since  the  time  of  Pliny: 

Mica,  Ammochrysos,  colore  an^enlo  ita  simile  sit,  ul  pueroset  rerum  metallicarum  imperitos 
decipere  possit,  Germ.  Glimmer,  l\alzen-.silber.  AgiHc.,  Fnss..  254,  447,  Interpr.,  466,  1546. 
Specularis  lapis  adulterinus  tiexilis  sexangulorum  (  apeller.  Prodr.  Cryst.,  26,  1723.  Mica  [Talc 
not  included].  VMtruin  Miiscoviticum.  V.  liutlieniiicum.  Skimmer,  Var.  alba  (Kattsilver),  flava 
(Kattgnll),  rubra,  viridis  [Chlorite  fr.  Salilberjir]  nij^ra.  squamo-sa.  radians,  fluctuans,  hemi- 
spherica.  Wall,,  Min.,  129,  131,  1747.  Mica  pt.  [rest  Talc,  dilorile],  Verre  de  Moscovie,  etc., 
Fr.  Trl.  Wall..  1,  241,  1753.  Mica.  Glimmer,  Vitrum  Muscoviiicum  (in  plates).  Mica  squamosa 
(in  scales)  Cronst,  Min.,  88,  1758.  Isinglass  (in  large  plates).  Glimmer  or  Mica  (in  small  scales) 
pu  (rest  Talc,  Chlorite)  HUl,  Foss.,  10,  18,  1771.  Glimmer  [Chlorite  and  Talc  excluded]  Wern., 
Bergm.  J.,  37.  1789. 

The  word  mica  has  been  said  to  come  from  the  Latin  mica,  a  crumb  or  grain,  as  it  was 


^ 
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fonnerly  applied  especiallT  to  the  mineral  in  Bcales.  It  is  usually  derived,  however,  f*oin  th« 
Latin  micare,  signifying  (like  the  German  name  Glimmer)  to  Bhine, 

fiei, — *  On  the  crystallization  of  the  micas,  see  Tschermak,  who  first  proved  them  to  be  all 
monocliiiic,  Her.  Ak.  Wien,  76  (1).  97.  1877,  and  Zs.  Er..  2,  14,  1877;  also  Koksharov,  Mem. 
Ac.  St.  Pet..  24.  1,  1877,  Min.  Russl.,  7,  167,  el  seg.,  8,  1,  etc.;  of.  also  references  under  the 
individual  species  beyond.  *  Reiisch  ("EOruerprobe").  Bcr.  Ak.  Berlin,  428.  July  9.  1868.  88, 
Feb.  4, 1869, 440,  May  29, 1878.  *  Bauer,  percussion-  and  pressure-figures,  Pogg..  IdS,  387, 1869; 
Zs  G.  Ges.,  26,  187.  1874.  8ee  also  Reusch,  Ber.  Ak.  Berlin,  530,  1869,  on  the  effect  of  super- 
imposed mica  plates  with  axes  inclined  60*  in  producing  elliptically  polarized  light;  hIso 
Cooke,  Mem.  Am.  Ac.  Boston,  85,  1874.  Etehing-figuret,  Baun^auer,  Zs.  Kr..  3.  118.  1878; 
Wiik,  Ofv.  Finsk.  Soc.,  22,  1880.  Elasiieity  investigated,  Coromilas,  Inaug.  Diss.,  TUbiogen, 
1877  (Zs.  Kr..  1.  411,  1877). 

*  On  the  composition  of  thegroup,  see  Tschermak.  1.  c,  and  Ber.  Ak.  Wien,  78  (1).  5.  1878, 
or  Zs.  Er.,  3,  122,  1878.  Also  Rammelsberg,  Ber.  Ak.  Berlin.  616,  1878.  248,  888.  1879;  Zs.  G. 
Ges.,  31.  676,  1879;  Wied.  Ann.,  7.  136, 1879.  9.  118,  802,  1880;  Min.  Ch.  Erg..  112  tf^M^.,  1886. 
The  analyses  of  liammelsberg,  quoted  in  the  following  pages,  are  in  eeneral  taken  from  the  last- 
named  source.  The  whole  subject  has  been  more  recently  reviewed  by  the  same  author  in  Abh. 
Ak.  Berlin.  1889  (read  Feb.  14).  See  also  Clarke,  Am.  J.  8c.,  38,  884,  1889.  40,  410,  1890;  also 
earlier  papers  noted  under  the  several  species  beyond,  as,  ibid.,  32,  858,  1886,  34, 181,  1887. 


468.  BCUSOOVITB.  Common  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Kaliglimmcr.  Zweiaxiger  Glimmer,  Oerm.  Muscovite  Dana,  Min.,  356,  1850.  Phengit  ifM.. 
Taf.,  62.  1858. 

Damourite.  Hydromica.  Gilbertite  Tfiomaon,  Min..  1,  285,  1886.  Nacrite  (fr.  Make) 
Thom.,  Rec.  Gen.  Sc.  3,  332,  1886.    Talcite  (fr.  Wicklow)  Thornton,  Rec.  Gen.  dc,  3, 382, 1836 

tnot  Talcite  Kirwan  =  massive  scaly  talc].  Margarodit  SchafhauU,  Lieb.  Ann.,  46.  386.  1843. 
)amourite  Lelesse,  Ann.  Ch.  Phys.,  16,  248.  1845.  Adamsite  Shep.,  Hitchcock's  Rep.  G.  Vt., 
1.  484.  1857.  Sterlingite  J.  P.  Cooke,  Mem.  Am.  Ac.  Boston,  89, 1874.  SericitXMt  Lieb.  Ann.. 
81,  257,  1852.  Metasericit  Sandberger,  VnX,  £rzg.,  77.  18H2.  Hydromuscovite  ^.  c/<?An«(09i«, 
Q.  J.  G.  Sue,  46.  363,  1889.  Onkosin  Kobell,  J.  pr.  Ch.,  2, 295. 1884.  Onkophyllit  8andberger, 
Ber.  Ak.  MUnchen,  18.  480.  1888. 

Didymit  (Didrimit)  SchafhduU,  Lieb.  Ann..  46,  330,  1848.  Didrimit,  Id,,  J.  pr.  Ch..  76, 
186.  1859.  Amphilogite  Schafhdutl.  Lieb.  Ann.,  46,  380.  1843.  Leucophyllite  Starkl,  Jb.  G. 
Reichs.,  33.  658,  1883.  Pyknophyllit  SUirkl,  ibid.,  649.  1883.  Lepidomorphit  Sandberger,  Unt. 
£rzg.,  344,  1885. 

Fuchsite,  Chromglimmer  pt.,  SchafhauU,  Lieb.  Ann.,  44,  40,  1842.  (Ellacherite  Dana, 
Am.  J.  So.,  44,  256,  1867.    Sandbergerite  HeddU,  Enc.  Brit.,  16.  418,  1888. 

Monoclinic.    Axes  d  :  J  :  <5  =  0-57736  :  1  :  3-3128;  yS  =  89°  54|'  =  001  A  100 
Tschermak*. 

100  A  110  =  30°  0',  001  A  101  =  80°  12^',  001  A  Oil  =  73°  12^'. 


Forma:  e  (023.  fi)  g  (0171,  17-i) 

h  (010.  U)  r   (Oil,  1-i)?  o  (112.  -  i) 

c  (001,  0)  y   (048,  f  i)  n  (834,  -  f )? 

Also  p  (205,  l-i),  C  (185,  -  |-i),  gliding-planes. 


M  (221,  -  2) 

/«  (ill.  1) 


iV^(261.  -  ti\ 
z  (181,  ^) 


1. 


2. 


M 


M 


■^ 


Figs.  1-8,  Tschermak:  1,  Soboth;  2,  Rothenkopf ;  8,  AbtthL 


6/0 

=  66'  82' 

en  =    78''  82i' 

eC       =    66"  26' 

mr  =  119"  4» 

ee 

=  65'  38' 

cJf  =  •85*  86' 

w/      =    67*  10* 

CC'     =  105"    4' 

er 

=  78'  12' 

c/i  =  *%V  30* 

if  Jf  =    59'  48' 

to      =    80"  29* 

eg 

=  77*  15' 

<a   =    86"    4' 

fiH*     r=z    50"  m' 

6JV    =    80"     «* 

eo 

=  78*    7V 

eN  =    87'  27V 

Tof      =  119"  16' 

icjf  =  •eo"   if 

Twins  common  according  to  the  mica-law :  tw.  plane  a  plane  in  the  sone  cM 
normal  to  c,  the  crystals  often  united  hy  c  and  chiefly  left-handed  twins  (see 
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farther  under  biotitc,  and  f.  3,  4,  p.  628).  Crystals  rhombic  or  hexagonal  in  outline 
with  plane  angles  of  00""  or  120°.  Habit  tabular,  passing  into  tapering  forms  with 
planes  more  or  less  rough  and  strongly  striated  horizontally;  vicinal  forms  common. 
Folia  often  very  small  and  aggregated  in  stellate,  plumose,  or  globular  forms;  or  in 
scales,  and  scaly  massive;  also  crypto-crystalline  and  compact  massive. 

Cleavage:  basal,  eminent.  Also  planes  of  secondary  cleavage  I  d  and  several 
nndeterinined  pyramids  in  the  unit  series  as  shown  in  the  percussion-figure,  which  is 
a  six-rayed  star  with  rays  \  m,  m^  and  d,  see  p.  611.    Parting  by  pressure  further 

developed  |  the  gliding-planes  p  (205)  and  C  (135)  inclined  about  661*^  to  Cy  natural 
plates  hence  often  yield  narrow  strips  or  thin  fibers  I  axis  &,  and  less  distinct  in 
directions  inclined  60""  to  this;  the  ti*aces  of  these  planes  of  parting  on  c  give  the 
pressure-figure  (p.  612).  Thin  laminsB  flexible  and  elastic  when  bent,  very  tough, 
harsh  to  the  touch,  passing  into  kinds  which  are  less  elastic  and  have  a  more  or 
less  unctuous  or  talc-like  feel.     Etching-figures  on  c  monoclinic  in  symmetry. 

H.  =  2-2 -o.  G.  =  2*76-3.  Luster  vitreous  to  more  or  less  pearly  or  silky. 
Colorless,  gray,  brown,  hair-brown,  pale  green,  and  violet,  yellow,  dark  olive-green, 
rarely  rose-red.     Streak  uncolored.     Transparent  to  translucent. 

Pleochroism  usually  feeble;  distinct  in  some  deep  colored  varieties  (see 
beyond).  Absorption  in  the  direction  normal  to  the  cleavage  plane  (vibra- 
tions I  b,  c)  strong,  much  more  so  than  transversely  ^vibrations  |fa);  hence  a 
crystal  unless  thin  is  nearly  or  quite  opaoue  in  the  first  direction  when  translucent 
through  the  prism.  Optically  — .  Douole  refraction  rather  strong.  Ax.  pi.  J.  h 
and  nearly  J.  c.  Bx^  (=  a\  inclined  about  —  1°  (behind^  to  a  normal  to  c.  Dis- 
persion p  >  V.  Axial  angle  variable,  usuallv  about  70°,  out  diminisiiing  to  50°  in 
Kinds  (phengite)  relatively  high  in  silica.  The  axial  anrie  also  diminishes  somewhat 
with  increase  of  temperature.    Axial  angles,  Tschermak: 

Bengal  2Er  =  09^  13'         3E,  =  68'  54'         %E^  =  68*  8(K         3Ebi  =  67'  64' 

AbUhl  2Er  =  63'    1'         2Ey  =  62'  46'         2Egr  =  62*  15' 

Rotbeokopf  2£r  =:  60'  68         2£,  =  60'  12^         2£c  =  60*    6' 

Also,  Scharizer: 

8chatteohofeii  2Er  =  74'  50'  2E,  =  78*  52'  fi  =  1*5185  r  =  1*6261 

2Er  =  70*  40'  2E7  =  70*    4' 

A  large  number  of  measurements  of  the  axial  angle  are  given  by  Silliman,  also  others  by 
Orailich.  these  are  quoted  in  5th  Ed.,  pp.  812-^14. 

liefractive  indices: 

a  J  =  1-5609  Na  /^  =  15041  yj  =  1*5897           Eohlrausch 

ar  ==  1-5566  Li  fir  =  1*5899  ^r  =  1*5948           i>ulfrich 

ay  =  1-5601  Na  fty  =  16986  n  =  1-5977 

<rsr=  1*5685  Tl  fi^=.  1*5967  rcr=  1*6005 


Measurements  showing  variation  of  axial  angle  with  temperature,  Dx.: 

N.  Hampshire  2Er  =  70' 29' at  12*    68' 56' at  95' 5    68*  17' at  146' *5    68*    5' at  185' 8 

Ooehen.  roM-re(f  2E    =  76' 85' at  12'    76'    7' at  95' 5    75' 80' at  146' 5    75' 10' at  170*  8 

Tscbermak  found  the  apparent  angle  between  Bxa  (=3)  and  the  normal  to  0  for  crys 
Ula  from  AbUhl,  -  1'  42  :  Bengal.  -  r  40  ;  East  Indies.  -  0'  81'. 

Var.— 1.  Ordinary  Mu$eavite.  In  cryRUils  as  above  described,  often  tabular  1 0,  also  tapering 
with  vertical  faces  rough  and  striated:  the  basal  plane  often  rough  unless  as  developed  by 
cleavage.  More  commonly  in  plates  without  distinct  outline,  except  as  developed  by  pressure 
(gee  above);  the  plates  wimetimea  very  laree,  but  passing;  into  fine  scales,  arranged  in  plumose  or 
other  forms.  In  normal  muscovite  the  thm  laminae  spring  bacli  with  force  when  bent,  the  scales 
are  more  or  lens  harsh  to  the  touch,  unless  very  small,  and  a  pearly  luster  is  seldom  prominent 

2  Damourits.  Including  mar^arodite,  gilbertite,  hydro-muscovlte,  and  most  hydro-mica 
in  t^enernl.  Folia  less  elastic  and  luster  somewhat  pearly  or  silky  and  feel  unctuous  like  talc. 
The  scales  are  usually  small  and  it  passes  into  forms  which  are  fine  scaly  or  fibrous,  as  sericite. 
and  flually  into  the  compuct  crypto  crystalline  kinds  called  oncosine,  including  much  pluite. 
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Axial  angle  for  damourite  chiefly  from  60'  to  TO**;  for  Pontivy  10'-12*  Dx.  Named  after  th6 
Frcucli  cEemist,  Damour.  Often  derived  by  alteration  of  cyanite,  topaz  (anal.  21, 22),  corundum 
(aiial.  27).  Although  ofteu  spoken  of  as  hydrous  micas,  it  does  not  appear  that  damourite  and 
the  vurieties  following  necessarily  contain  more  water  thim  ordinary  muscoviie;  they  may, 
however,  give  it  olT  more  readily. 

SieTlingite,  Cooke,  is  a  variety  of  damouiite  from  Sterling,  Mass  ,  associated  with  spodumene 
In  Ihe  vein  of  a  large  boulder  rock.  It  difl'ers  from  the  damourite  of  Pontivy  only  in  having  a 
large  axial  angle  (70°),  which,  however,  has  proved  to  be  characteristic  of  must  damourite. 

Margarodiie,  as  named  by  Schafhautl,  was  the  talc-like  mica  of  Mt.  Greiuer  in  the  Zillertbal 
(anal.  86);  granular  to  scaly  in  structure,  luster  pearly,  color  grayish  white.  By  various  authors 
(Greg  &  Lettsoiu^  Keuugott,  Dana,  5th  £d.,  et  al.)  the  name  has  been  used  for  kiuds  of  muscu- 
vites  now  more  commonly  embraced  under  the  head  of  damourite.  ^amed  from  /iafjyapirffi, 
A  pearl,  in  allusion  to  the  luster. 

Tschermak  notes  that  the  original  margarddite  has  something  of  the  brittleness  of  paragonite 
and  margarite;  he  regards  it  as  a  mixture  of  these  micas  with  muscovite. 

Oilbertite,  as  originally  described  by  Thomson,  was  in  whitish,  silky  forms  from  the  tin 
mine  of  Stenna-Gwynn  (Stonagwyn),  St.  Austell,  Cornwall,  with  Uuorite  in  granite.  Named 
after  Davies  Gilbert,  a  President  of  the  Royal  Society.  Frenzel  describes  the  same  mineral  from 
the  tin  mines  of  the  Erzgebir^e  (Saxony  and  Bohemia),  Ehrenfriedersdorf ,  Zinuwald,  etc. 

It  has  a  greenish  to  yellowish  white  color;  translucent.  H.  =  1.  G.  =  2*65-2*72.  It 
occurs  massive,  with  a  dense  to  crystalline  structure,  filling  cavities  between  the  cassiterite  aud 
wolframite.  A  second  variety  occurs  in  spherical  or  stellate  forms,  and  also  in  groups  of  six- 
sided  tabular  crystals.  It  is,  moreover,  found  pseudomorph  after  scheelite  and  apatite.  U.  =  S. 
G.  =  2*82.  Greg  &  Lettsom  (p.  201)  include  gilbertite  and  also  Thomson's  nacrite  and  talcite 
under  margarodite. 

Talcite  is  from  Wicklow,  Ireland,  where  it  invests  crystals  of  audalusite;  called  by 
Thon:sou  crystals  of  nacrite. 

Aiiinuite  of  Shepard  is  a  greenish  black  mica,  constituting  a  micaceous  schist  or  rock  in 
Derbv,  Vt.  It  contains,  according  to  G.  J.  Brush  (Am.  J.  Sc.  34,  216,  1862):  SiO,  47  76. 
AUO'i(reaO,)  36-29,  CaO  0*24,  MgO  1*85,  alkalies  18*771,  ign.  609  =  100.  It  has  all  the 
ordinary  characters  of  common  mica;  it  is  referred  by  Brush  to  marffarodite. 

IvihuiU  T.  D.  Band,  Proc.  Ac.  Philad..  142,  1868.  In  films  ana  seams  in  massive  cryolite 
from  Greenland.  Gmnular.  approaching  micaceous.  H.  =  2-2*5.  G.  =  2*05.  Color  pale 
yellowi'ih  green  to  yellow.  Analysis:  SiO,  36*49,  AUG,  2409.  FeaO,  7-64.  Na,0  1603,  F0  75. 
H,0  3-43,  loss  11-68  =  100.  See  Hagemann.  Am.  J.  8c..  47,  138,  1869,  and  Min.,  App,  i.  p.  7; 
also  Johnstrup,  who  refers  it  to  gilbertite,  FOrh.  Skand.  Nat.,  12.  240,  1883. 

Sericile  is  a  fine  sctily  muscovite  united  in  fibrous  aggre^tes  and  chiiracterized  by  its  silky 
luster  (hence  the  name  from  (TtffjiKo^,  9ilky).  It  was  descnbed  from  the  silkv-schlst  (sericite- 
schist)  of  the  Nerothal  near  Wiesbtulen,  and  shown  to  have  a  somewhat  wide  distribution  in  the 
Tauuusaud  elsewhere.  Its  essential  identity  with  muscovite,  earlier  suggested,  has  been  insisted 
upon  by  Laspeyres  (2^.  Kr.,  4,  244,  1879),  and  later  by  others.  It  is  shown  that  the  material 
analyzed  has  usually  been  more  or  less  impure.  According  to  Laspeyres  the  original  sericite 
was  derived  from  the  alteration  of  feldspar. 

Metaserieite  of  Sandbereer  is  a  greenish  white  fine  scaly  substance  with  a  soapy  feel.  It 
occurs  as  an  alteration-product  of  oligoclase  in  granular  gneiss  of  theWildschapbach-Thalin 
Baden.     See  anal.  45. 

Lepidomorphite,  also  of  Sandberger,  is  a  fine  scaly  product  of  the  alteration  of  oligoclase  in 
Ihe  granite  of  Wittichen.  Baden.  It  has  the  high  nlica  of  the  phengite  varieties  of  muscovite; 
anal.  46. 

F^enophyllite  forms  spherical  or  elongated  masses  with  quartz  in  mica  schist.  Feel  greasy, 
talc-like.  Color  leek-green,  apple-green,  sea-green.  From  Eohlgraben  (anal.  47),  also  from 
Aspang,  in  the  Klein- Pischingbach-thal  in  Austria  (anal.  48). 

LevAophylUte  forms  masses  resembling  sericite  from  the  Anna-Eapelle,  northwest  of  Wies- 
math  (anal.  49),  and  from  Ofenbach  near  Frohsdorf  on  the  Leitha,  Austria  (anal.  50). 

3.  Oncosinb.  Forms  rounded  aggregates,  compact  in  structure  and  of  a  light  green  color, 
embedded  in  dolomite  of  Passecken  near  Tamsweg,  Salzburg.  It  has  been  referred  to  pinite 
and  is  probably  to  be  taken  as  a  compact  form  of  muscovite  (cf.  Tschermak). 

Named  from  ovKooaii,  a  swelling  up,  in  allusion  to  its  intumescence  B.B.  A  compact  form 
of  muscovite  from  South  Africa  has  been  described  by  Cohen,  Jb  Min..  1.  123,  1887,  and  anal. 
51,  52.  See  further  p.  621  for  other  substances  referred  to  pinite,  which,  so  far  as  ibey  are 
honrogeneoiis,  probably  belong  here  with  muscovite. 

Oneophyllite  is  a  name  proposed  by  Samlbcrger  for  the  secondary  compact  mien,  like 
jncosine,  derived  from  the  alteration  of  felcispar. 

Didymite  (didrimite,  amphilo.dte)  is  mica  in  tine  scales  of  a  greenish  or  grayish  white  color, 
oucarring  in  the  chlorite  schists  of  the  Zillerthal  and  supposed  to  be  peculiar  in  containing  cal- 
ciu!ii  carbonate;  this,  however,  is  probably  due  to  impurity.  Named  didymite  from  5i5v/aof, 
tmn;  amphiloiriie  from  au(J}iX<>yo^,  doubt,  in  allusion  to  the  uncertain  composition. 

The  n)llowing  arc  peculiar  in  composition: 

FuCHSiTE  Chi omgli miner  Germ.  A  mi<a  cliaraoteri/.ed  by  the  presence  of  chromium 
sesquioxide.  The  original  was  from  Schwarzenstein  in  the  Zillerlhal  (anal.  53);  other  varietiea 
nave  since  been  noted  from  other  points.    Named  from  the  chemist,  J.  N.  v.  Fucha. 
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A  chromium  mica  from  the  Ural,  examined  by  Arzruni  (anal.  56),  gave  the  axial  angles: 
aiV  =  "^1"  34'.  2Ky  =  68"  35 .  2E    =  67°  17  . 

Another  from  Moutgomery  Co.,  Maryland,  examined  by  A.  C.  Gill  (aniil.  58),  was  strongly 
pleochroic:  c  bluish  chrome-green;  t  yellowish  green;  a  robin 's-egg  blue.  Axial  angles: 
2E,  =  71'  24'  Li,  2Ey  =  68"  16'  Na. 

The  variety  from  Ouro  Preto,  analyzed  by  Gorcelx  (anal.  60)  gave  Des  Cloizeaux  2E  =  69" 
to  70'',  dispersion  p  >  v, 

Ayalite  LoMnUsch,  Ber.  Chem.  Ges.,  17,  1774,  1884.  Occurs  in  earthy  aggre^tes  of  thin 
crysialliue  scales  in  the  quartzyte  of  Mt.  Avala  near  Belgrade.  Analysis  of  materuil  freed  by 
dtcautation  and  boiling  in  aqua  regia  from  impurities,  except  some  sand  and  chromite: 

SiO,       CrgO,      A1,0,     Fe,0,     MgO      KaO       ign.      H,0 

56-13       14-59       14-37       110       0*43       8  54       5  88       239  chromite  168  =  99*61 

Two  other  analyses  of  less  pure  material  gave  about  the  same  results.  It  apparently  belongs 
near  the  above  chromium  micas,  but  the  material  examined  was  too  impure  to  allow  of  a  decision 
in  regard  to  its  exact  composition. 

Okllacheritb.  including  part  of  the  so-called  barium  mica  (other  kinds  belong  to  biotite), 
contains  several  per  cent,  of  &0.  G.  =  2-884-2-994.  2E,  =  79'  21  .  2Em  =  78°  45'.  Dx.  The 
original  occurs  near  Kemmat  in  the  Pfitschthal,  Tyrol.  Occurs  also  in  the  mica  schist  of  the 
Uabachthal,  Salzburg,  Sandberger,  Jb.  Min.,  624,  1875,  367,  1879.     See  anals.  61-63. 

Comp.,  Tar. — For  the  most  part  an  orthosilicate  of  aluminium  and  potassium 

iH,K)AlSiO^.      If,  as  in   the  common  kinds,   H  :  K  =   2  :  1,   this  becomes 
I,KAl,Si,0„  =  2H,O.K,0.3Al,0,.6SiO,  =  Silica  45-2,  alumina  38-5,  potash  11-8, 
water  4*5  =  100. 

Some  kinds  give  a  larger  amount  of  silica  than  corresponds  to  a  normal  orthosilicate.  and 
they  are  called  pnengiU  by  Tschermak  (cf.  p.  612),  anal.  16  et  seq.  This  name  was  given  urigi- 
nally  by  Breithaupt.  As  shown  bv  Clarke,  these  acid  muscovites  (cf.  p.  613)  can  be  most  simply 
regarded  as  molecular  mixtures  of  H3EAls(Si04)s  and  HsEAUlSiiOa)*. 

Iron  is  usually  present  in  small  amount  only;  barium  is  i-arely  present  as  above  noted,  also 
chromium  in  some  cases. 

AnaL— 1,  S.  Blau,  quoted  by  Tschermak,  1.  c.  2,  L.  SipOcz,  ibid.  8,  4,  Scharizer,  Zs.  Kr., 
13.  459.  461.  1888.  5,  Schwager.  Zs.  Kr.,  11.  257.  1885.  6,  Riggs,  Am.  J.  8c..  32,  356,  1886. 
7,  F.  W.  Chrke.  ib.,  34.  181,  1887.  8.  Rg.,  Min.  Ch.,  514,  1875.  9,  A.  Becker,  Zs.  Kr.,  17,  ISl, 
1889.  10-12.  lig..  Min.  Ch..  Erg  ,  113.  1886.  18,  14.  Schlaepfer.  Jb.  Min.,  1.  8  ref.,  1891. 
15.  L.  Sipftcz.  1.  c.  16,  LObisch,  quoted  by  Tschermak,  1.  c.  17,  18,  WUlfing,  Ber.  Ch.  Ges., 
19,  2433,  18.S6.     19.  Foullon  and  Goldschmidt,  Jb.  G.  Ri^ichs.  37.  12.  1887. 

20,  Delesse.  1.  c.  21,  22.  Chatnrd,  Am.  J.  Sc.,  28.  21,  1884.  23.  F.  W.  Clarke,  ib.,  32,354, 
1886.  24.  Sfhwarz.  quctsd  by  Tschermak.  Ber.  Ak.  Wien.  68  (1).  17,  1868.  25,  Sharpies  and 
Koeniir.  Am  Phil.  Soc..  13,  384,  1878.  26,  Genth,  ib.  27,  Koenig,  ib.  28,  Cooke,  Mem.  Am. 
Ac.  Boston,  39,  1«74.  29.  80,  Smith  and  Brush.  Am.  J.  Sc.  16,  46,  1853.  31,  Id.,  ibid.,  16, 
210,  1853.  82.  Lehunt,  quoted  by  Thomson.  Min.,  1,  236.  1836.  38-35,  Frenzel,  Jb.  Min.,  794, 
1873.  36,  ScliHfhautl,  1.  c.  Lieb.  Ann.,  46,  H25,  1848.  37,  Hlnsiwetz,  Kenng.  Ueb.,  67,  1858.  38, 
Laspeyres,  Zs.  Kr.,  4,  249, 1879,  after  deducting  19  p.c.  insol.  89,  Groddeck.  Jb.  Min.,  Beil.,  2,  90, 
1883.  40,  41,  Scbwaeer  [quoted  by  Gttmbel.  G.Beschr.  Fichtelgebirge,  126, 1879],  Hintze,  Min., 
2.  634.  1891.  42.  Taknyama.  quoted  by  B.  KOtO.  J.  Coll.  Sc.  Japan,  2.  89,  1888  43,  Sennhofer. 
Min,  Mitth.,  6,  188,  1883.  44,  Schmidt,  Jb.  Min.,  Beil.,  4,  429.  1886.  45.  Sandberger,  1.  c, 
46.  Id.,  ibid.,  p.  344.  47-50,  Slarkl,  1.  c  51,  52,  Cohen,  Jb.  Min.,  1,  123,  1887.  58,  Kobell. 
J.  pr.  Ch.,  2,  295,  1834.     54,  Cossa,  quoted  by  Gastaldi,  Att.  Ace.  Torino,  10,  197,  1874. 

55,  Schafhautl.  Lieb.  Ann.,  44  40,  1842.  56,  Damour,  Bull.  Soc.  Min.,  6,  97, 1882,  Zs.  Kr., 
7.  17,  1882.  57,  Cairns,  quoted  by  Cheater,  Am.  J.  Sc,  33,  284,  1887.  58.  Chatard,  quoted  by 
A.  C.  Gill,  Johns  Hopkins  Univ.  Circular,  No.  75,  1889.  59,  C.  Klement,  Bull.  Mus.  Belg..  6. 
164. 1888.  60,  Gorceix,  Bull.  Soc.  Min.,  6,  308,  1882.  61.  Oellacher,  Kenng.  Ueb.  Min.,  49,  1860. 
62.  Rg..  Zs.  G.  Ges.,  14,  763,  1862.    63.  Bergmann,  quoted  by  Sandberger,  Jb.  Min.,  625,  1875. 

MtueovUe. 

Q.  SIO,     A1,0,  Fe,0,  FeO     MgO    CaO     K,0    Na,0  H,0      F 

1.  Bengal  3-831        45*57  3672  0*95  128    038  0*21    8  81    062  505  015 11,0  019 

r=  99 '93 

2.  East  Indies  2830        4571   36*57  119  107    0*71  0*46    9  22    0  79  4  83  012=100  67 
a  Schttltenhofen    2  836       43*67  36*70  210  0-55      —      —     8'57*  195  5  50'»0  35Li,O    ir. 

r=  99*39 
4.  "  2*854        44*08  36*84  0*48  0*99      —    0*20  11*10   021   615  019LiaO0  37 

1=  100-61 
6.  Forst,  Tyrol  2*93  45*28  37*59  —  118«  017  000  10-32  120  412  —  =  9995 
6.  Aubnm,  Me.  44*48  35  70  109   107      tr.     0*10    9  77    241   5  50  0*73  Li^O    tr. 

[=  100-84 
•  IncL  Rb,C8.  ^  Below  300'  115.  «  MnO  0*25. 
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SILICATES. 


O. 


SiO,   A1,0,   Fe,0,   FeO   MgO 


CaO     E,0  Na,0  H,0 


7. 

Alex.  Co.,  N.  C. 

45*40  83  66  2*86     • 

-    1*86    — 

8*88  1*41  5-46  O'OOTiO.MO 

r=  100*27 

8. 

Goshen,  pink 

2-869 

4702  36-88  0*51   1  OS* 026    — 

0  80  0-dOi>  8  00  0-52'=  10019 

9. 

Freiberg 

46-74  82-56  1*55  092  118    — 

10-37  1-02  8-55    —  TiO,  1  62 

r=  99-41 

10. 

S  RoyalstOD 

2-947 

45-97  80  40  511   105  2  08    — 

0-02  0-50  4-00  0-74  =    99  81 

11. 

Yilfrby,  whiU 

45-21  88-40  2  78  200  1-68    — 

10-71  0*42  3-95  0*94  =  100  99 

liroildbo, 

47  18  80-60  481  0*61   130    — 

10  26  0-74  4*02  0  64  =  100 11 

13. 

Bamle 

2-752 

45  88  80-16  8-65  0*86  1*20    — 

10  49  188  5-99    —  TiO,l*48 

r=  101 04 

1  I 

H  iddam 

2*802 

4505  80  57  1  14  1-73  0*97    — 

10*28  2*18  6-19  1*26=    9027 

l\ 

Zillcrtbal 

2-892 

45  87  80-86  670  1  69  156  028    907  054  460    —   =  100  12 

]  . 

Subotb 

48  76  29-91  4*24  0-41   268  088    683  281  460    —   =  10009 

i7. 

Uheinwnldhorn 

2-867 

47-69  28-80  1  02  8  88  272    — 

0*06  1-87  4-07    —  TiO,0-ll 

[=98  72 
8-42    —  TiO,018 

18. 

«( 

2805 

47*72  25-96  176  655  280    — 

1018  1-70 

r=0077 

19. 

Byra,  Ught  green 

49  84  28  69  6*84 

-    2*97  1*25  10-74  078  4*40    —  =  100-01 

i 

^MnO. 

»•  Incl.  Ll.O. 

Damourite, 

o. 

8iO,     Al,0, 

Fe,0, 

FeO    MgO 

CaO    KaO 

Na,0   HtO 

20. 

Poutivy 

2-792 

f  45-22  87  85 

ir. 

—       — . 

tr.    11*20 

—    5  25  =  99  58 

21. 

Stouebam,  Me. 

45:9  88  82 

— 

4-25    0*36 

—    11-06 

1-57  4-48MnO0-58 
f=  100-81 

22. 

•«            tt 

45*34  od  9^ 

— 

8-96    0-10 

0-22  10-78 

1-40  4-78  MnOO-51 
[=  101  09 

28. 

Hebron.  Me. 

2-87 

48-90  88  71 

TF-58 

0-25    0*41 

0-05  1002 

1-05  4-25MnO004 

r=  10016 

1*12  4*60  =  09  62 

24. 

Salzburg 
UniouvlTle,  P&. 

2*806 

45-48  38-15 

fr. 

-     0*17 

0*76    025 

25. 

2-851 

43-08  89  06 

1*48 

-     0*30 

ir.    1005 

0*58  5*40  =  0000 

26. 

LaureDH  Co.,  8.  C. 

45*71  8412 

845 

-     071 

0*48  10*36 

0*40  4  67  =  00  99 

27. 

CulKagee  Mine.  N.C.  2-867 

45-62  35*98 

298 

-      084 

tr.     0*40 

0-71  4  08  =  09-86 

28. 

Sterliug,  Matt. 

48-87  36-45 

386 

—        ^- 

—    10*86 

—    5  19  =  99*73 

29. 

Monroe 

46-50  88*91 

2-69 

—     0-90 

—     7  82 

2*70  4-68     F  0-82. 
[CI  0*81  =  99-78 
2*85  4-90  F  0  82. 

80. 

«< 

45*70  88*76 

811 

—     115 

—     7*40 

[CI  0-31  =  ICIOIIO 

81. 

Litchfield 
OiUwtite. 

44*60  36*28 

1*M 

—     0-37 

0-60    6-20 

4-10  5  26  =  100*60 

82. 

Cornwall 

2-65 

45*15  40  11 

_ 

2-48    1-90 

417      — 

~   4-85  =:  98*01 

88. 

Ehrenfriederadorf 

48*96  80*96 

— 

2-24    1-97 

0  26    8*47 

1*65  8  88F  104 
[=09  88 
—   409V  0-81 

84. 

Pobershau 

4810  82*80 

— 

8-80    112 

0*40  10*08 

[=  10014 
8*14  8-<»  F  0  88 

85. 

Ehrenfriederadorf 

2-82 

48*10  81-55 

i— 

8-10    1-88 

1*80    8-62 

[=  100*64 

MargarodUe. 

w 

86. 

Zlllerthal 

47-06  84-90 

1-50 

—     1-96 

—     7-06 

4*07  1*45  =  08-88 

87. 

PfltBchthal 
SeridU. 

45*48  88  80 

6*25 

048    7*81 

6-28  0-86  =  80-90 

88. 

Hallgarten 
Werlau 

2-800 

45-86  82-92 

2*05 

1*76    0  89 

0*60  11  -67 

0-73  4-18  =  100 

89 

2  875 

45-58  86-76 

118 

0-08»  0-85 

—     0*20 

1*86  516=  10016 

40. 

FUrsteustein 

54*00  26-28 

8-81 

—     088 

0-52    4-41 

4*00  4-81TIO,1-61 
[=99-68 

41. 

Ddrrbcrg 

55-80  27-72 

807 

—     0-58 

0-14    5  68 

1  51  4  08  =  06  48 

42. 

Otakisan 

58-01  84-70 

tr. 

—     0*50 

027    605 

l-Ol  4-67  =100*21 

48. 

Wiltau 

41-86  19*28  17*87 

—     2*06 

0*87    8*29 

3-48  6*16  C  0-18 

[=00-04 

44. 

Windgftlle 

51-88  28*77 

268 

101    0*54 

0-68    8-68 

0-06  8*77  =  90-60 

45. 

Meiasencite 

2-67 

52*58  28-56 

— 

5*76    2-48 

0  65    9  52 

—    504  =100  44 

46. 

LepidofnornhU§ 
PyenophyUite 

58*90  25-28 

2-80 

—     1*40 

0*66    6-78 

1*87  4*14  =  90-86 

47. 

8*706 

48-80  20*37 

2-88 

0-51    2-67 

1-25    6*52 

8*84  4*68  =  80-56 

48. 

*• 

60*00  26-48 

8*67 

—     8-08 

0-46       10-77       4-61  =100 

CuO. 


49 

LnusapkyUUe             2*728 

5711  19-80 

2-99 

50. 

«< 

52-81  28-21 

8-61 

51. 

Qriqualand  West 

comp,  2*882 

46*89  88*72 

0-61 

52. 

2-856 

42-70  29-98 

7-62 

58. 

Oncanne 

52-52  80-88 

— 

54. 

Fenestrelle 

47-96  81-08 

— 

»  Below  800% 

0-67  p.  a 

Chrome-mica, 

mCA  OBOUP— MUSCOVITE.  619 

O.  SIO,    Al,Ot   Fe,0,    FeO    MgO    CaO    K^O     Na,0    H,0 

—  8-85    0-49    8*89    142  6-80  =10086 

—  8W    0*45        [4181      6-94  =100 

I  =  101  00 

—  0*17  0*45  7-51  1-69  5-48*TiO,0-98 
1-67  tr.  0*87  10-67  1*62  4-96"»  =  99*29 
0-80  382  —     6-88  —    4*60  =  99  00 

—  8-42  1-07  10-44  4*06  241  =100*41 

*  Below  800%  0-18  p.  c. 

a.  SiO,    Al,Ot    Fe,0,  Cr,0,   MgO     CaO    K,0     NfttO   H,0 

55.  Tyrol.  Fuchnia  4795  84-45    180    8*95    0  71    0*59  10*76    087    —      F  0*36 

[=100-93 

56.  Syserek,  green  2*88  4617  29*71  208  851  228  —  10*40  —  642  =  9952 
67.  Airdls .  L.  Huron  46*49  8108  tr.  8  09  886  0*51  9*76  0-90  5  85=100  04 
58.  Montgomery Ck)., Md.              42*21  34-56    108    203    8-18    047    916    0*82  6-77=100  17 

59  Salm  Chateau  2*819        45*68  8417    2*36    0*84    3  84    027    4*47    2*28  4*66  Li,0  tr. 

[=  98  60 

60  Ouro  Preto  2*78  46*6         87*2         0*9      0*8       —     7*9      1-8    4*7    =  99-3 

OeUaeherite. 

G.  SiO,    Al,Oa     FeO     BaO     MrO     CaO     E,0     Na,0  H.O 

61.  Pfitschthal  2*894        42*69  3018    1*74    4*66    4  86    1 08    761    1*42  4*43  Fe,0, 

[0-91,  CuO  0-31,  MnO  0*12,  8rO0-09  =  99*93 

62.  Sterzlng  42*90  82*40    2*40    6*82    3*10    0*80    7*47    1*73  3  02  =  99  64 

63.  Habachthal  2-88         49*44  26*06    2*31*  5*76    8*03    1*81    7*64     —   4*24  =10018 

•  Inch  0-29  p.  c.  MnO. 

The  rose-colored  mica,  of  Goshen,  Mass.  (erroneously  called  lepidolite),  afforded  Mallet: 
E,0  9-08,  KaaO  099,  Li,0  0  64,  Am.  J.  8c. ,  23.  180,  1867.     Cf.  also  anal.  8. 

Pyr.,  etc — In  the  closed  tube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.  =  6*7,  v.  Kobell)  to  a  gray  or  yellow  glass.  With 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
acids.     Decomposed  on  fusion  with  alkaliue  carbonates. 

Obfl. — ^Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  essential  constituents  of 
granite,  gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  lime- 
stone; involomicrocksitisrare;  it  occurs  also  disseminated  sparingly  in  many  fragmental  rocks. 
The  crystallized  forms  are  most  common  in  cavities  in  CTanite,  associated  with  adularia,  albite, 
tourmaline,  etc.  Coai*se  lamellnr  aggre^tions  often  form  the  matrix  of  topaz,  tourmaline, 
and  other  mineral  species  in  granitic  veins.  The  varieties  with  unctuous  talc-like  feel  and 
pearly  or  silky  luster  are  characteristic  of  much  mica  (*'  hydro-mica  ")  schist  which  has  often  been 
erroneously  called  talcose  schist.  Mus(;ovite  is  frequently  of  secondary  origin,  being  derived 
from  the  alteration  of  other  species,  e.g.,  topaz,  cyanite  (damourite),  feldspar  (oncosine),  etc.,  cf. 
also  pinite,  beyond;  miiscovite  forms  with  albite  the  minend-aggregate  called  cymatolite,  derived 
from  spodumene.  cf.  p.  368. 

Muscovite  often  encloses  flattened  crystals  of  garnet,  tourmaline,  also  quartz  in  thin  plates 
between  the  sheets;  further  not  infrequently  magnetite  in  dendrite-like  forms  following  in  part 
the  directions  of  the  percussion-flgure.  also  those  of  the  pressure-figure  (f.  1,  p.  61 1).  These  mark- 
ings were  erroneously  referred  by  Rose  to  hematite;  their  true  nature  wad  shown  by  Brush  (Am. 
J.  Sc.,  48,  361,  1869).  Rose's  argument  against  their  being  magnetite,  based  upon  their  want  of 
opacity,  has  no  force,  since  even  the  native  metals  are  translucent  in  sufficiently  thin  layers. 

Many  localities  of  muscovite.  and  of  the  different  varieties,  have  been  given  in  the  preceding 
pages.  Some  of  the  best  known  localities,  more  especially  those  which  have  furnished  well 
crystallized  specimens,  are:  Abtlhl  in  the  Sulzbachthal,  witn  adularia;  similar  on  the  Kothen- 
kopf  in  the  ZlUerthal,  Tyrol;  Boboth,  west  of  Eibiswald  in  Styria,  also  8t.  Radegrund;  St. 
CTothard,  Binnenthal,  and  elsewhere  in  Switzerland;  Moume  Mts.,  Ireland;  Cornwall;  UtO, 
Finbo.  Falun,  Sweden;  Skutterud,  Norway.  In  the  region  of  Ekaterinburg,  at  Alabashka  near 
Mursinka,  in  cavities  in  granite  and  at  other  points  in  the  Ural,  sometimes  in  large  plates;  also 
in  the  Ilmen  Mts.  on  the  east  side  of  L.  Ilmen;  San  Domingo.  Brazil.  Also  obtained  in  large 
plates  from  Greenland. 

Exported  in  large  quantities  from  the  East  Indies  and  most  of  it  from  the  Haz&rib4gh  dis- 
trict in  Bengal;  also  obtained  in  large  plates  in  the  granite  veins  of  Mysore,  and  at  Wangtu 
bridge  on  the  Sutlej  in  the  Punjab  Himalayas  (Mallet.  M in.  India,  97,  1887). 

In  Maine,  at  Mount  Mica  in  the  town  of  Paris;  at  Buckfleld,  in  fine  crystals;  also  at  East 
Woodstock;  Rumford;  at  Unity,  of  a  green  color,  on  the  estate  of  James  Neal  (Thomson's 
naerite,  wrongly  referred  to  Brunswick).  In  JV.  Hdmp.,  at  Acworth,  Grafton  and  Alstead,  in 
granite,  the  plates  at  times  a  yard  across  and  perfectly  transparent;  also  in  Groton  (Valencia 
mine):  at  Nashua;  Hoyt  hill  in  Orange.  In  Mass.,  at  Chesterfield,  with  tourmaline  and  albite, 
sometimes  pink;  atBarre  and  South  RoyalMton.  in  two  localities,  with  beryl;  at  Mendon  and 
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Brimfleld;  at  Chester,  Hampden  Co..  faint  greenish;  at  Goshen,  rose-red  (anal.  8,  soractimei 
niisnaoied  lepidnlite);  prismatic  mica,  at  Russell.  In  Conn,,  at  Monroe,  of  a  dusky  brown  color, 
having  iuiernul  hexagonal  bands  of  a  darker  shade;  at  Glastonbury,  with  feldspar;  at  Trumbull, 
at  the  toimz  vein  in  coarse  radiated  aggregations;  at  Litchfield,  with  cyanite,  colorless  and  ptariy; 
in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quarry;  at  Haddam.  pale  browuisli,  wiih 
cohimbite,  and  also  similar  at  another  locality  with  garnets;  at  Branchville,  with  albite,  micro- 
cline,  spoduuiene,  etc.,  both  in  large  sheets  and  in  aj^gregates  with  curved  concentric  structure; 
New  Milford,  with  feldspar,  green  and  yellow  beryl,  etc. 

In  N.  York,  6  m.  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  io  a 
^ein  of  feldspar;  a  mile  N.  W.  of  Edenville,  in  six-sided  and  rhombic  prisms;  silvery,  near  £deD- 
ville;  in  St.  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road  to  Plerrepout,  in  plates  7  iu.  across; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic;  Greenfield,  near  Saratoga,  in  reddish 
brown  crystals  with  chrysoberyl;  on  the  Croton  aqueduct,  near  Yonkers,  in  rhombic  prisms  with 
a  transverse  parting. 

In  Penn.,  in  tine  hexagonal  crystals  of  a  dark  brown  color  at  Pennsbury,  near  Pennsville, 
Chester  Co.;  at  Unionvllle,  whitish;  Delaware  Co..  at  Middletown,  smoky  brown  with  hexagonal 
internal  bunds,  which  are  due  to  magnetite;  at  Chesnut  Uill,  near  the  Wissahickon,  a  green 
variety;  at  Leipervllle,  Delaware  Co.,  mint  greenish.  In  N.  Jerney,  iu  crystals  at  Newton  acd 
Franklin.  In  MarylaThd.  at  Jones's  Falls,  a  mile  and  three-quaiters  from  Baltimore:  the  plates 
show  by  transmitt^  light  a  series  of  concentric  hexagons,  the  sides  of  which  are  parallel  with 
the  sides  of  a  hexagoma  prism;  it  has  been  mined  in  Howard  and  Montgomery  Cos.  In  Vir- 
ginia, at  Amelia  Court  House,  with  albite,  microlite,  beryl,  monazite,  helvite;  also  in  Gniysoo. 
Henry,  Patrick,  Carroll  Cos.  In  No.  Carolina,  extensively  mined  at  many  places  in  the  western 
part  of  the  state,  and  often  obtained  in  very  large  sheets,  at  times  more  than  8  feet  in  diameter; 
there  are  numerous  localities  in  Macon,  Jackson.  Haywood,  Buncombe,  Ashe,  McDowell, 
Mitchell,  Yancey,  Alexander,  Cleveland,  and  other  counties;  the  chief  mines  are  in  Mitchell. 
Yancey,  Jackson,  and  Macon  Cos.  The  mica  mines  have  also  afforded  many  rare  species,  as 
columbite,  samarskite,  hatchettolite,  uraninite.  etc.  A  pink-colored  muscovite  occurs  at  Hay's 
mine  in  Yancey  Co.,  and  at  the  Flat  Rock  mine,  Mitchell  Co.  Occurs  iu  fine  crystals  at  Uie 
spoduuiene  (hiddenitc)  locality  in  Alexander  Co.,  the  crystals  often  dusted  over  with  a  chloritic 
coating  giving  them  a  bronze  appearance;  with  magnetite  at  Buckhorn,  Chatham  Co.;  with 
quartz  at  Hickory,  Catawba  Co.;  with  pyrite  in  Stokes  Co.  Compact  to  fibrous  or  scaly 
varieties  occur  at  various  points  with  corundum  in  Macon  Co.,  and  elsewhere;  also  a  kind  in 
yellow  or  white  pearly  scales  as  a  result  of  the  alteration  of  cyanite  at  Crowder's  and  C-lubW 
mountains:  similarly  in  Yancey  Co.,  and  other  points.  Soft  pseudomorphous  crystals  having 
the  form  of  slaurolite,  from  Cherokee  Co.,  are  referred  to  muscovite  by  Genth,  In  A  Carolina, 
muscovite  deposits  occur  in  Anderson,  Oconee,  and  Pickens  Cos.;  also  in  Georgia  and  Alabama. 

Mica  mines  have  also  been  worked  to  some  extent  in  the  Black  Hills,  in  Custer  and  Penning- 
ton Cos.  of  South  Dakota;  in  Washington,  at  Rockford,  Spokane  Co.;  in  Colorado,  at  Turkey 
Creek,  35  miles  from  Denver:  near  ^eblo;  also  from  the  neighborhood  of  Fort  Collins.  In 
New  Mexico,  at  the  CHbbensville  mines.  Petaca,  Rio  Arriba  Co.  In  California,  at  Salmon  Mt. 
Siskiyou  Co.;  deposits  also  occur  at  Gold  Lake,  Plumas  Co.;  El  Dorado  Co.;  Ivanpah  disir., 
San  Bernardino  Co. ;  Susanville,  Lassen  Co. ;  Eem  Co.  It  is  a  common  mineral  at  many  points 
in  the  granite  of  the  western  United  States. 

The  production  of  mica  in  the  United  Slates  was  70,500  pounds  in  1887,  valued  at  $142,250; 
2000  tons  of  mica  waste  were  ground  worth  f  15.000.  The  amount  mined  in  1888  was  much 
smaller,  while  in  1882,  1883,  1884,  the  amount  varied  from  100,000  pounds  to  147,410  pounds 
(Miu.  Res.  U.  S.). 

Muscovite  was  so  named  by  J.  D.  Dana  in  1850,  from  Vitrum  Museovitieum  or  MuBccty- 
glass,  formerly  a  popular  name  of  the  mineral.  The  derivations  of  the  names  of  prominent 
varieties  are  given  in  the  preceding  pages. 

Alt, — Mica  at  times  becomes  hydrated,  iDsing  its  elasticity  and  transparency,  and  often  some 
portion  of  the  potash;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda.  The»«e 
changes  may  be  promoted  by  waters  containing  carbonates  of  these  bases.  It  occurs  altered  to 
steatite  and  serpentine,  and  cases  of  alteration  to  amphibole  and  stilpnosiderite  have  lieen 
mentioned.  It  sometimes  passes  by  alteration  into  a  form  of  "  vermiculite. "  Cf.  p.  6'»4 
A  mica  from  Leon  Co.,  Texas,  has  been  examined  by  G.  W.  Leigbton.  which  is  characterized 
(J.  P.  Cooke)  as  an  early  stage  in  this  alteration.  Opaque;  laminae  brittle;  luster  pearly; 
B.B.  swells,  the  laminae  separate  and  fuses  at  5  to  6.  Analysis,  Leighton,  Am.  J.  So.,  32«  317, 
1886: 

SiO,         Al.O,       FeaO,       MgO        CaO         K,0         Na,0       H,0 

48  95         25 17         9*40         1*69  tr.  11*08  tr.  4*81  =  100*60 

Artif.— Sec  p.  613. 

Re£— •  Rothenkopf.  Zillerthal,  1.  c.  (rcf.  614).  For  crystals  from  AbQhl  Tschermak  cal- 
culates <K)1  A  201  =  84'  9  .  Cf.  also  Marignac,  Bibl.  Univ.,  6.  300,  1847;  Dx.,  Min.,  1.  48\ 
186i;  Kk.,  Miu.  Russl..  2,  121  etseq,,  7,  225  et  seq.  (Mem.  Akad.  St.  Pet.,  1877,  read  May  17^, 
8,  6,  1878.  See  also  Kk.,  ibid.,  7,  801-344,  for  valuable  abstracts  of  early  papers^  literature,  etc 
On  vicinal  planes  on  the  muscovite  of  AbQhl.  liothenkopf.  .s^'C  Tschermak,  1   c. 

The  posiliou  here  taken  is  that  finally  adopted  by  Tschermak  (priv.  contr.,  May,  1891}  aa 
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iDosi  satisfactorily  showing  the  relation  to  the  other  micas,  the  chlorites,  eta  Tschennak  (1.  c, 
1877,  and  Min.,  1883)  earlier  made  if  =  110.  e  =  Oil,  p  =  102,  C  =  188.  etc.;  for  this  the 
fundamental  angles  on  p.  614  give  the  axial  ratio: 

d:t:h  =  0-5775  :  1  :  22175  /?  =  84°  56'. 

This  position  has  certain  obvious  advantages  in  simplicity  of  symbols,  etc.,  to  the  one 
aiiopted.  Cf.  also  p.  614.  Muscovite  was  earlier  regarded  as  orthorhombic  with  mouoclinic 
hemlhedrism. 

Oil  percussion-figure,  pressure-figure,  etc.,  see  references  on  p.  614.  Etching-figures  Baum 
hauer.  Ber.  Ak.  Mlinchen,  245,  1874.  99,  1875;  Wiik,  Zs.  Kr..  .7,  187  (ref.),  1882.  Elasticity, 
Coromlliis.  Inaug.  Diss..  Ttibingen,  1877,  abstr.  in  Zs.  Kr..  1,  411,  1877. 

^rac^tw  tVM^teM.  see  Bauer.  Ber.  Ak.  Berlin,  p.  693.  Nov.  27.  1877;  Mln.  Mitth.,  1,  14, 
1878;  Kohlniusch  [Vh.  Ges.  WUrzburg,  12.  1877];  Matthiesaen.  Zs.  Kr..  3,  380  (ref.),  1879; 
Piillrich,  Wied.  Ann..  30,  499,  1887;  Scharizer.  Zs.  Kr.,  12.  8.  1886;  Hecht.  Jb.  Min.,  Beil.,  6, 
271.  1889.  Axial  angles,  Tschermak,  1.  c;  Sillimau,  Am.  J.  8c.,  10,  872.  1850;  Gmilich,  Ber. 
Ak.  Wien.  11.  46.  1863;  Bauer.  Pogg.,  138,  ^50,  1869  et  al.;  Dx.,  1.  c.  and  N.  R.  75-81.  1867. 

Eleetrieal  conductivity,  inductive  power,  etc..  J.  Curie,  Ami.  Ch.  Phys.,  17,  385,  1889.  18, 
229,  18^9;  Schultze,  Wied.  Ann.,  36,  655,  1889;  Bouty,  C.  R..  110,  846,  1890. 

Piiiite.  A  general  term  used  to  include  a  large  number  of  alteration -products  of  iolite, 
spodumene.  nephelite,  scapolite,  feldspar,  aud  other  minerals.  In  composition  essentially  a 
hydrous  silicate  of  aluminium  and  potassium  corresponding  more  or  less  closely  to  muscovite. 
of  which  it  is  probably  to  be  regarded  as  a  massive,  compact  variety,  usually  very  impure  from 
the  }id mixture  of  clay  and  other  substances. 

Cliimicters,  as  follows:  Amorphous:  granular  to  cryptocrystalline.  Rarely  a  submicaceous 
cleavage.  H.  =  2  5-85.  G.  =  26-2  85!  Luster  feeble,  waxy.  Color  grayish  white,  grayish 
green,  pen-green,  dull  green,  brownish,  reddish.    Translucent  to  opaque. 

The  following  are  some  of  the  minerals  classed  as  pinite  (cf.  also  p.  616).  They  are  further 
referred  to  under  the  original  minerals  in  the  several  cases;  typical  analyses  are  given  below;  for 
others,  see  5th  Ed.,  pp.  481.  482. 

Pinite.  Siiecksteiu  [fr.  the  Pini  mine  at  Aue.  near  Schneebergl  Hoffmann,  Bergm.  J.,  156. 
1789;  Kieselerde  +  Thonerde,  etc..  Klapr.,  ib..  227,  1790.  Pinit  Karsten,  Tab.,  28,  73,  1800. 
The  original  pinite  is  in  6-  to  12-sided  prisms;  color  brown;  occurs  in  granite,  pseudomorphous 
after  iolite. 

GiOANTOLiTE  Nordenskiold.  Act.  Soc.  Sc.  Fenn..  1.  2.  377.  1840.  From  gneissoid  granite 
of  Tammela,  Finland,  in  large  6-  and  12-sided  prisms,  with  basal  cleavage;  H.=  2'5;  G  =  2*86:^ 
2*878:  luster  somewhat  waxy;  color  greenish  to  dark  steel-gray,  sometimes  approaching  sub- 
metallic  in  luster,  owing  to  the  alteration  of  the  original  iolite  and  the  presence  of  uncombined 
oxide  of  iron.  Iherite  Svanberg  (Of v.  Ak.  Stockh  .  1,  219,  1844),  from  Moutalvan.  near  Toledo, 
Spain,  is  the  same  mineral  in  characters;  H.  =  2*5;  G.  =  2*89.  Both  are  a  result  of  the  altera- 
tion of  iolite. 

GiESECKiTE  (fr.  Greenland.  Allan,  Ann.  Phil..  2, 1813).  In  6-sided  prisms,  pseudomorphous 
after  nephelite.  Brought  by  Giesecke  from  AkuUiardsuk  and  Kangerdluarsuk.  Greenland, 
where  it  occurs  in  compact  feldspar.     Also  from  Diana,  N.  Y.     See  nephelite,  p.  426. 

L\TURODBs  Karsten,  Mag.  Ges.  Fr.  Berlin,  4.  78.  1810;  John,  Ch.  Unt.,  1,  171;  Splittriger 
Wemerit  Hausm..  520,  1818,  Is  from  the  zircon-syenite  of  Fredriksv&rn  and  Laurvik.  It  is 
regarded  as  altered  nephelite. 

LiEBENEKiTK  MarigiMC,  Bibl.  Univ.,  6,  193.  1848.  is  essentially  the  same;  from  a  porphy- 
ritic  feldspathic  rock  of  Mt.  Yiesena,  in  the  Fleimsthal;  it  occurs  in  6-sided  prisms. 

Dysyntribite  8/iepard,  Proc.  Am.  Aasoc,  311, 1851.  Am.  J.  Sc.  12.  209.  1851.  Essentially 
the  same  with  the  gieseckite  from  Diana  and  elsewhere,  Lewis  Co.,  N.  Y.;  it  constitutes  masses 
or  a  rock,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect;  H.  =  3-3*5;  G.  =  2-76-2'8l ;  colors  often  mottled,  usually  greenish,  sometimes  reddish 
or  spotted  with  red.    Associated  with  phlogopite,  etc. 

Parophite  T,  8.  Hunt,  Rep.  G.  Can..  1852,  1863.  Similar  to  dysyntribite.  but  less  pure; 
it  is  regarded  by  Hunt  os  a  rock,  and  not  a  simple  mineral;  the  name  alludes  to  a  resemblance 
to  serpentine.  It  constitutes  a  schistose  rock  at  St.  Kicbolasand  Famine  R.,  Can.;  also  in 
Stanstead.  on  the  £.  shore  of  L.  Memphremagog,  with  chloritic  schist;  and  at  Pownal, 
Vermont. 

RosiTE  Sffinberg  (Ak.  H.  Stockh.,  1840).  ^  granular  red  mineral,  occurring  in  ^nular 
limestone  at  Aker  in  S5dermanland;  H.  =  2'o,  G.  =  2*72.  G.  Rose  and  others  make  it  altered 
anorthite. 

PoLYAROiTE  Svanberg,  1.  c.  Occurs  In  reddish  lamellar  masses  at  Tunaberg,  Sweden; 
H-  =  4;  G.  =  2-768;  named  from  xoXvS,  much,  and  ccpyoi,  sparkle.  Cf.  Palmgren.  G.  F6r. 
FOrh..  1.  188,  1873.  The  name  Pyrrholite  has  been  given  to  a  reddish  lamellar  mineral  from 
Tunaberg,  which  is  very  similar  to  polyargite  (Dx.,  Min.,  1,  802,  1862);  it  has  H.  =  3-4;  and 
cleavage  surfaces  inclined  together  about  87";  and  is  apparently  anorthite  less  altered  than  in 
rosite  and  polyargite. 

PiNiTOiD  A.  Knap  (Jb.  Min.,  558.  1859).  A  rock,  like  dysyntribite  In  characters,  and  a 
achist  called  **pinitaid schist*'  approaches  parophite.    Pinitoid  has  H.  =  2*5;  G.  =  2*788;  coloE 
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leek-,  oil-,  and  grayish  green.  Occure  in  the  re^fion  between  Freiberg  and  Chemnitz.  Saxony, 
peeudoiiioi-phous  after  feldspar,  in  a  half -decomposed  gninitic  porphyiy,  coDstituting  about  25 
p.  c.  of  the  rock.     Also  from  ()(h<*r  localities,  of.  Cohen,  Zs.  Kr.,  7.  40d,  1882. 

Hygkophilite  Laspeyres,  Mm.  Mitth.,  147,  1878.  A  pinite-like  substance,  at  least  in  part 
derived  fi*om  feldspar.  G.  =  2*670.  From  Ualle-an-der-Saale.  A  similar  mineral  occurs  as  the 
result  of  the  alteratiou  of  oligoclase  in  the  gneiss  of  the  Wildschapbach-Thal,  Baden  (Sandberger, 
Unt.  Erz  .  59,  1882. 

WiLSONiTK  T.  S  Hunt.  Rep.  G.  Can.,  1853,  1863.  A  pseudomorph,  with  the  form  and 
cleavage  of  scapoUie;  H.  =  8  5;  G.  =  2 '76-2 -78;  luster  somewhat  pearly;  color  rose-red;  frag- 
ments tnmsluceut.  It  is  from  Bathurst.  Can.,  where  it  was  first  found  by  Dr.  Wilson;  also  8t. 
Lawrence  Co.,  .N.  Y.  See  also  p.  478.  Terenite  (p.  478),  from  Antwerp,  St.  Lawrence  Co.,  may 
be  the  same. 

KiLLiNiTE  77umson,  Min.,  1,  880,  1886.  From  Eilliney  Bay,  Ireland,  pBeudomorph  after 
spodumene,  see  p.  868. 

Grattarola  describes  a  pinite  formed  from  andalusite  from  San  Piero,  Elba,  Boll.  Com. 
Geol.,888,  1876. 

The  pinite  of  Stolpen  near  Neustadt,  called  micarel  by  Freiesleben  (p.  478),  is  according  to 
Wichmanu  not  a  pseudomorph  after  iolite,  Zs.  G.  Ges.,  26.  701,  1874. 

Agalhatolitb  (Agalmatolithus.  Bildstein  (fr.  China),  Klapr.,  Beitr.,  2,  184,  1797. 
Pagodite  Napione.  J.  Phys..  46,  220.  1798).  Like  ordinary  massive  pinite  in  its  amorphous 
compact  texture,  luster,  and  other  physical  characters,  but  contains  more  silica,  which  may  be 
from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.  =  2-2'6;  G.  =  2-785-2-815,  Kiapr. 
CoJors  same  as  for  pinite,  usualljr  grayish,  grayish  green,  brownish,  vellowish. 

A  similar  mineral  in  composition  comes  from  Nagyag  in  Transvlvania,  and  Ochsenkopf  near 
Schwarzenberg  in  Saxony.  Agalmatoliie  was  named  from  ayaX/ia,  an  image,  and  pagodite 
from  pagoda,  the  Chinese  carviue  the  soft  stone  into  miniature  pagodas,  images  etc.  Part  of  the 
so-called  a^ulmatolite  of  China  is  true  pinite  in  composition,  another  part  is  compact  pyrophyl- 
lite,  and  still  another  steatite  (see  these  species). 

OosiTB  (OOsit  Marx,  ib.,  3,  216,  1884),  is  near  oncosine  (p.  616);  it  is  white  to  reddish  or 
brownish  red,  and  occurs  in  6-  and  12-sided  prisms;  it  is  from  the  OOs  valley,  Baden,  occurring 
in  what  is  cnlled  pinite- porphyry. 

Oongylite  (Gongylit  Thareld,  Act.  Soc.  Sc.  Fenn.,  3.  815,  A.  Nord.,  Beskrifn.  FinL  Min  . 
146,  1855)  is  yellowish  or  yellowish  brown,  and  has  cleavage  in  two  directions;  with  H.  =  4-^; 
G.  =  2*7.     From  a  schist  called  talcose  schist  at  Kimsamo  in  Finland. 

Anal.— 1,  Rg  ,  Min.  Ch.  835.  1860.  2.  Hauer.  Jb.  G.  Reichs.,  6.  76,  1854.  8,  Brush,  Am. 
J.  Sc,  26.  641,  858.  4,  Hauer,  1.  c.  147,  1858.  5,  Smith  and  Brush,  Am.  J.  8c.,  16,  50. 1858. 
6,  T.  S.  Hunt,  Rep.  G.  CanadH,  484, 1868.  7.  Laspeyres,  1.  c.  8,  Killing,  quoted  by  Sandberger, 
Unt.  Erz.,  58,  1882.  9,  10,  Quoted  by  Crosby,  Tech.  Q.,  248,  1889.  11,  C.  L.  Reese.  Chem. 
News.  50,  209, 1884.    12,  C.  H.  Slaytor,  ibid. 

SiO,    AUG,  FeaO,  FeO  MgO  CaO    KaO   NaaO  H,0 


1. 

Peni^^  PiniU 

47  00 

28-36 

7  86 

— 

2-48 

079 

10-74 

107 

3-83  =102  13 

2. 

Greenland,  Oieseckite 

1  45-88 

26  93 

— 

6  30 

7-87 

-— 

4-84 

— 

6-82  =  98-64 

8. 

Diana,                '* 

f  45  66 

81-53 

0-27 

0-77 

848 

2  20 

8-21 

0-88 

6  97  =  99  97 

4. 

Fleims,  Liebenerite 

44  45 

8875 

226 

tr. 

1-58 

6-45 

2-79 

[4*75]=10108 

5. 

Jefferson  Co.,  Dyeyntr. 

44-80 

34-90 

8-01 

0  80* 

0-42 

0-66 

6-87 

8-60 

5  38  =  99  94 

6. 

St.  Nicholius,  Parophite 

48-46 

27-55 

508 

2-02 

2-05 

516 

285 

7  14  =  99-81 

7. 

llftUe,  Hygt'ophilite 

4  48-42 

82-06 

— 

326 

1-72 

1  15 

5-67 

1-87 

902  =102  67 

8. 

Wildschapbach 

48-60 

32-82 

— 

2-76 

2  87 

084 

4-08 

182 

8-83  =101-62 

9. 

E.  Massachusetts,  Pinite 

54  04 

86-88 

1-30 

0-43 

1001 

0-72 

4-76 

10. 

If                    1 1 

44-51 

34- 

71 

0-56 

017 

7-95 

016 

4-31 

11. 

Madison  Co.,  N.C.,  " 

47-28 

36  47 

^— 

tr. 

0-28 

11-40 

0-74 

4-89  =100-56 

13. 

It                     «<                 ti              n 

47-81 

8811 

— 

^— 

— 

m— 

18-87 

^— 

105  =  99-84 

•MnO. 

The  pinite  of  nnnl.  9  is  described  by  Crosby  (1.  c.,  also  Am.  J.  Sc,  19,  116,  1880)  as 
common  in  eastern  M&ssacliusetts,  espefinlly  in  the  vicinity  of  Boston,  where  it  occur?  as  a  soft, 
greenish.  iinetuoiiH  mineral,  both  in  the  felsyte  and  the  conglomemle.  In  the  latter  it  makes  up 
muoh  of  the  pebbles  nnd  the  enclosing  paste,  and  is  referred  for  its  feldspathic  origin  to 
Primordial  times. 

('ATASPiLiTE  Kata.spilit  IgeUirom,  Ofv.  Ak.  Stockh.,  24,  14,  1867.  Pseudomorpbous  after 
iolite,  and  presenting  its  forms. 

H.  =  2*5.     Luster  pearly.     Color  ash-gray.     Sub  translucent.     Analysis,  IgelstrOm  (1.  c). 

SiO,        AUO,(FeaO,)        MgO  CaO  Na^O  K,0  ign. 

4005  28-95  8-:}0  748  525  690  [822]    =     100 

From  a  gray  chlorite  rock  at  L&ngban,  in  Wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    .Name<l  ^rom  Kaza<TiiiKciZ£iy  in  aJlusion  to  this  mode  of  occurrence. 
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469.  PARAQONITB.  Pkiraeonit  Scfuj^uU,  lieb.  Ann.,  46,  884,  1848.  Pregrattit 
L,  LUbener,  Kenng.  Ueb.,  68,  1861.  1863.  Natron  glimmer  Qorm.  Soda  mica.  CoBsaite 
QoiUUdi,  Alt.  Aoc.  Torino,  10,  189.  1874. 

Massive,  sometimes  consisting  distinctly  of  fine  scales;  also  compact. 

Cleayage:  basal,  eminent.  H.  =  2-5-3.  G.  =  2-78-2-90;  2-78  Schafhautl. 
Luster  strong  pearly.  Color  yellowish,  grayish,  grayish  white,  greenish,  light 
apple-green.  Translucent;  single  scales  transparent.  Optically  — .  Orientation 
and  ax.  angle  (70°)  as  in  muscovite.     Dispersion  p  >  v.    Tschermak. 

Comp. — A     sodium     mica,     corresponding    to     muscovite    in    composition 

H,NaAl,Si,0„  or  2H,O.Na,0.3Al,0,.6SiO,  =  Silica  47-1,  alumina  401,  soda  81, 

water  4  7=  100.     A  little  potassium  is  often  present. 

AnaL— 1.  Kg  .  Zs  6.  Ges.,  14,  761,  1862.  2,  (EUacher.  Kenng.  Ueb..  I.  c.  3,  Genth.  Am. 
Phil.  Soc..  13,  390.  1873.  4.  Kobell,  J.  pr.  Ch.,  107,  167,  1869.  6,  6,  Cosaa.  Att.  Ace.  Toriuo, 
1.  c.     7.  Plolti,  ibid..  23,  267.  1888. 

G.         SiO,    A1,0.    Fe.O.  FeO  MgO  CaO   K,0  Na,0  H,0 


1.  Mte.  CampioDC 

2.  Pre^atteu 

PregratUte     2895 
3   Ochseukopf 
4.  Yirgenthal         2*9 


I  46  81    4006       <r.       —     065    126     tr.      6  40    482  =  100 

[=  100-70 
1-71    7  06    504  CraO,  010 
0-96    6-74    4-99  =  100 
1*89    6-70    2*51  =    98*66 


4465  40-41 
4514  40-91 
48  00    38-29 


—     0-84 
0-68      — 
0-91      — 


0-37 

tr, 

0-86 


0-52 
0-58 


Cossaite 

5.  Borgofranco      2896       46*67    39  02      201 

6.  Mt.  Blaster        2*890       4668    39*88      106 


7. 


Bousson 


3075       46-49    40*68      2*68      —       —       — 


1*36  6*37  4-91  =  100*34 
0-84  6-91  5*08  =  100*45 
1*34    4  76    4-57  Li.O   tr. 

[=  100*51 


I.,  etc.— B.B.  fusible  with  difficulty.  The  pregrattite  exfoliates  somewhat  like  yermiculite, 
and  becomes  milk-white  on  the  edges. 

Obs. — Paragonite  constitutes  the  mass  of  the  rock  at  Monte  Campiooe  near  Faido  in  Canton 
Tessin.  Switzerlaud,  coutaining  cyanite  and  staurolite;  called  paragon ite-schist.  The  rock  also 
contains  gjirnet  and  black  tourmaline.  Also  from  the  Ochsenkopf ,  Schwarzeuberg,  Saxony, 
and  the  virgenthHl;  also  forms  the  compact  ground-mass  resembling  soapstone  enclosing 
actinolite  in  the  Ptitschthal  and  Zillerthal.  From  the  Island  of  8yra  with  iolite,  staurolite, 
cyanite.     Pregratten  in  the  Pusterthal  iPi^egraitite),  Tyrol. 

Cossaite  is  a  compact  variety,  showing  but  little  micaceous  structure,  first  identified  in  an 
antique  liiig  or  bracelet,  dug  up  in  the  neighborhood  of  Turin;  also  found  at  the  mines  of 
Borgofranco,  near  Ivrea.  and  at  Mt.  Bhisier.  Nnmed  for  Professor  Cossa,  who  gave  the  firet 
description.  Also  (anal.  7)  from  the  Colle  di  Bousson.  Valle  di  Susa,  in  compact  form  with 
apple-green  color  forming  layers  between  limestone  layers. 

Named  from  Ttapayeiv,  to  mislead. 

EuFHTLLiTE  B.  SilUman,  Jr.,  Am.  J.  Sc,  8,  881,  1849.  A  sodium-potassium  mica  ai)pa* 
rently  intermediate  between  muscovite  and  paragonite,  but  more  basic.  Structure  as  in  mica, 
but  laminae  not  as  easily  separable.     Laminee  rather  brittle. 

H.  =  3-5-4*5.  G.  =  2*963-8  008  Silliman;  2*83  Smith  and  Brush.  Luster  of  cleavage 
surface  bright  pearly,  inclining  to  adamantine.  Color  white  to  colorless;  sides  faint  grayish 
sea-green  or  whitish.  Transparent  to  translucent;  at  times  opaque  or  nearly  so.  Biaxial;  axial 
angle  71^^,  Silliman. 

Tschermak  identified  in  a  specimen  from  Unionville,  showing  euphyllite  and  tourmaline, 
scales  like  paragonite;  others  with  large  axial  angle  referred  to  margarite,  and  still  others  with 
a  very  small  axial  angle.  That  the  original  material  was  similarly  heterogeneous  is  not  so 
clear. 

Anal.~l-4,  Smith  and  Bru.sh,  Am.  J.  Sc,  16,  209.  1853. 


G. 

SiO, 

AUG. 

FenOa 

MgO 

CaO 

KaO 

Ka,0 

H,0 

1. 

Unionville 

2*83 

40*29 

4300 

1-80 

0-62 

1-01 

616 

894 

500  -  100*32 

2. 

<{ 

39*64 

42*40 

1*60 

0-70 

100 

516 

3-94 

508=    99-52 

3. 

«< 

4021 

41*50 

1*50 

0*78 

1*88 

4*26 

3  25 

5*91  =    99  29 

4. 

14 

40  96 

41*40 

1-30 

0  70 

1*11 

4-26 

3-25 

6-23  =    99  21 

The  specimen  for  analysis  2  by  Smith  and  Brush  was  from  the  original  one  described  by 
Silliman.  Their  results  show  that  the  earlier  analysis  of  Crooke  (Am.  J.  Sc,  8,  381,  1849)  and 
those  of  Erni  and  Garret  (Dana  Min..  3d  £d..  362,  1850)  are  erroneous.  Erni's  and  Crooke's 
specimens  were  from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  and  Brush. 

Occurs  associated  with  tourmaline  and  corundum  at  Unionville,  Delaware  Co.,  Pa.    Th* 


SiO, 

Al.O, 

FesO. 

MgO 

1. 

Gumuch-dagh 

42  80 

40-61 

1-80 

ir. 

2. 

Eulah 

43  62 

8810 

8-60 

0-26 

8. 

<( 

42-71 

87-52 

2-82 

<r. 

4. 

Nicaria 

42  60 

87-45 

1-70 

tr. 

624  aiLICATES, 

ImpresBion  of  tne  crystals  of  tourmaline  on  tlie  lateral  surface  of  the  euphjllite  leaves  a  ver; 
smooth,  hard-looking  surface.  Also  in  the  same  vicinity  in  aggregated  laminsBp  or  scales,  oi 
compact  masses. 

Dr.  Smith  refers  to  euphylllte.  with  a  query,  a  mica  found  by  him  with  the  emery  of  Asia 
Minor  and  the  islands  of  the  Grecian  Archipelago  which  afforded  him  the  following  resulti 
(Am.  J.  Sc.,  11,  62.  1851,  16,  210,  1858): 

CaO  E,0(litt1eNa,0)  H,0 

801  undet.  5*62 

0-52  7-88  5  51  =  99*88 

1-41  undet.  5  95 

0-68  9-76  5*20  =  97-89 

An  emerald -green  mica  from  Pipra,  South  Rewah,  India,  is  referred  here  bv  Mallet  (Min. 
India,  180,  1887)  It  is  similarly  associated  with  corundum  and  tourmiUine.  An  analysis  by 
Tween  gave: 

8iO,48  58      Al.O,  48-87      CraO,  091      CaO  145      K^O  780      H,0  460  =  10216 

460.  liEPIDOUTZ!.  Yioletfarblgen  Zeolith  (fr.  Rozeua)  «.  Bom,  Crell's  Ann..  2,  196, 
1791.  Lilalith  (ib.)  «.  Born.  Schuppeusteiu  Oervi,  Lepidolith  Klapr.,  Schrift.  Ges.  Berl..  II, 
59,  1794,  Bergm.  J..  2,  80, 1792,  Beilr.,  1.  21,  279.  1795,  2,  191.  Lepidolite  Kii-w..  1,  208,  1794. 
Lllhionglimmer  0.  Oinelin,  Gilb.  Ann.,  64.  871.  1820.  Lithia  Mica.  Lithionit  Khl.,  Taf..  54, 
1858.  Rabenglimmcr,  Siderischer  Fels-Glimmer  (fr.  Altenberg),  Breith.,  Char.,  1823,  1832, 
Haudb.,  404,  1841. 

In  aggre^tes  of  short  prisms,  often  with  rounded  terminal  faces.  Crystals 
sometimes  twins  or  trillings  according  to  the  mica  law\  Also  in  cleavable  plates, 
but  commonly  massive  scaly-granular,  coarse  or  fine. 

Cleavage:  basal,  highly  eminent.  H.  =  2*5-4.  G.  =  2*8-2-9.  Luster  pearly. 
Color  rose-red,  violet  gray  or  lilac,  yellowish,  grayish  white,  white.     Translucent. 

Optically  — .  Ax.  pi.  usually  X  ^;  rarely  ||  b  Scharizer.  Bx,  (a)  inclined 
1  °  47'  red,  and  1°  33^'  vellow  (Na)  to  normal  to  c.  Axial  angle  large,  from  50M2% 
Elba,  Tschermak.     Also  Scharizer* : 

Schattenhofen    2E,  =  88'  16'        Siberia    2B,  =  72**  42'        Wolkenburg    2E,  =  57*  18* 

2E^  =  84*    1'  "        ZEj  =  W   2'  ••  2Ey  =  67*  la 

Indices  fi,  =  1-5975  y^  =  1-6047 

Comp.— In  part  a  metasilicate  R.Al(SiO,),  or  KLi[Al(OH,F) JAl(SiO,),.  The 
ratio  of  fluorine  and  hydroxyl  is  variable. 

Following  in  the  line  of  Clarke's  suggestion  (p.  612),  typical  lepidolite  may  be  considered 
as  having  the  formula 

ReAUCSiOi),  +  ReAl,(8i«0a),.    R  =  K,Li,(AlP,),(Al(OH)«).  also  Rb.Cs. 

Clarke,  however,  prefers  to  consider  it  as  consisting  of  equal  molecules  of 

HKLiAl,(8iO«),    and    K,Li,(AlF,),Al(Si.O.).. 

See  Clarke,  1.  c.  (p.  613),  and  U.  S.  G.  Surv.,  Bull.  42.  1887;  also  earlier  Am.  J.  Sc.,  32, 
857,  1886;  further,  Tschermak,  1.  c,  and  Scharizer.  Zs.  Er.,  13,  464,  1887.  Scharizer  regards 
lepidolites  as  isomorpbous  mixtures  of  muscovite  RiAliSiaOn  and  the  silicate  ("  liihiouitsilicat  ") 
(OH,F),lt«Al,Si.O,5. 

Anal.— 1,  2,  Berwerth,  quoted  by  Tschermak.  1.  c.  8,  Rg.  Ber.  Ak.  Berlin,  634.  1878. 
4,  Scharizer,  Zs.  Kr.,  13,  464,  1888.  &-11.  R  B.  Riggs,  quoted  by  Clarke,  Am.  J.  Sc..  32,  356, 
1886. 

SiO,   A1,0.  Fe,0.  FeO   MnO     E,0     Li.O  Ka,0  H,0      F 
5080    2819      —       —       —      12-84     508      —     286    515 


G. 

1.  Paris 

2-855 

2.  Rozena 

2-839 

8.  Yushakova 

[=  103-51 

—      01 


60-98    27-80      —     005      —      1078     5  88      —     OW    788 

fP  O   0*05  =  104*38 
50  26    2147      —       —      5  86*    1108     4*88 '  oV»4    0-66    8*71 

(CI  116  =  10412 


MICA  GROUP—LEPIDOLITE,  62P 

G.  SiO,    Al.O,  Fe,0.  FeO    MdO     K,0     Li.O  Na,0  H,0      F 

4.  Schttttenhofen        2-835       49-25    25  27      —     084    0-86     13  85'*    588    0*85    1*76    668 

fSnOa  006  =  108-29 

5.  Rumford,  pwrpfo  61-52    2596    OSl      —     020     1101     4-90    106    095    580 

[CaO,MgO018  =  101-89 

6.  Vvlt\&, foUaUd  60-92    2499    030    0'23     ir,       1188     420    211    196    629 

[=  102-88 

7.  Hebron,  ^ranwfar  4880    28*80    029    009    0  08     12-21-    4-49    074    178    4  96 

rCaO,MgO017  =  101-86 

8.  Aaburn,  border  49  62    2780    081    007    066     lllrf*    484    217    1*52    545 

i__  1Q2*52 
•94    6-57 
[CaO.MgO  0-18  =  10811 

10.  Norway,  noMte  49*62    2880    040    024    007     12  OS'    8  87    018    1*72    5 18 

[CaO,MgO  015  =  102-71 

11.  '•        brown  5017    25-40    087    0-45    0  28     18  40»    408      —     202    506 

[CaO,MgO  und,  =  101  62 

•  Incl.  MgO.  «» Incl.  Rb.Ca.  «  Rb,O.C8,0  077.  *  Rb^O  244,  C8,0  0*72. 

•  Rb,0  1  '29,  C8,0  0  45.  «  Rb,0  878.  Cs,0  008.  »  Also  Na,0. 

Page  (Ch.  News,  48,  109.  1888)  found  in  a  lead-gmy  lepidolite  from  the  greisen  at  Pihra, 
Hazaribdgb,  Bengal  (anal,  by  Tween,  Rec.  G.  Surv.  India,  7.  48.  1874),  the  alkftlies: 

KaO8-60  Li,0  176  Na^O  0*61  RbgO  0  07  Cs^O  tr.? 

Pyr.,  etc. — In  the  closed  tube  gives  water  and  reaction  for  lluorine.  6.B.  fuses  with  intu- 
mescence at  2-2-6  to  a  white  or  ^yish  phxBS.  sometimes  magnetic,  coloring  the  llame  purplish 
red  at  the  moment  of  fusion  (lithia).  With  the  fluxes  some  varieties  give  retictions  for  iron  and 
manganese.  Attacked  but  not  completely  decomposed  by  acids.  After  fusion,  gelatinizes  with 
hydrochloric  add. 

Obs. — Occurs  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  associated  sometimes 
with  caasiterite,  red,  green,  or  black  tourmaline,  amblygonite,  spodumene,  etc.  It  is  often 
associated  with  muscovite  in  parallel  position  (cf.  Scharizer). 

Found  near  Ut5  in  Sweden;  at  AJtenberg,  Chursdorf,  and  Penig  in  Saxony;  Eulenlohe  la 
the  Fichtelgebiree;  Yushakova  in  the  Ural;  lilac  or  reddish  violet  at  Rozena  (or  Rolba)  in 
Moravia:  near  Chanteloubs,  Dept.  Haute  Yienne,  France;  at  Campo  on  Elba;  brown  at  St. 
Michael's  Mount  in  Cornwall;  Argyll  in  Scotland;  Tyrone  in  Ireland.  In  the  granite  of  Haz&ri- 
bdgh,  Bengal.  India,  with  muscovite. 

In  the  United  States,  common  in  the  western  part  of  Maine,  in  Hebron,  Auburn,  Norway, 
Paris,  Rumford;  both  granular  and  a  broad  foliated  varieties  are  found,  often  associated  with 
rubellite,  also  with  spodumene  and  amblygonite;  at  Chesterfield,  Ma8s.,with  red  tourmaline  in  the 
town  of  Peru;  reported  from  Pownal,  Durham,  Yarmouth,  and  Freeport;  granular  near  Middle- 
town.  Conn.  The  rose  mica  of  Goshen,  Mass.,  is  muscovite  (anal.  8,  p.  618).  Lepidolite  also 
occurs  with  rubellite  eight  miles  from  San  Diego,  California. 

Lepidolite  occurs  near  Barkevik,  Langesuud  fiord,  as  a  part  of  the  so-called  pterolite  which 
has  resulted  from  the  alteration  of  barkevikite  (p.  408). 

Named  lepidolite  from  Xenii,  scale,  after  the  earlier  German  name  Schuppensiein,  alluding 
to  the  scaly  structure  of  the  massive  variety  of  Rozena. 

ReL— ^  See  Scharizer,  Zs.  Kr.,  12.  5,  1886:  13.  22,  464,  1887. 

OooKEiTK  O.  J  Bimsh,  Am.  J.  8c. ,  41,  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly  bent.  Often  as  a 
coating.  Cleavage,  basal,  perfect.  Scales  flexible,  inelastic.  H.  =  25.  G  =  270.  Luster 
pearly  on  plane  of  cleavage.     Color  white  to  yellowish  green.    In  thin  scales  transparent. 

Approaches  a  hydrous  lithia  mica  in  composition.    Anal. — P.  Collier,  1.  c: 

SiO,       AUG,       Li,0      K.O        H,0       SiF* 
f  84-93       44-91        282        2-57        18  41        0  47  H,0  exp.  at  100**  0-88  =  9949 

Three  determinations  of  the  silica  obtained  85  04,  84-06,  86-71  p.  c.  The  alumina  contained 
a  little  oxide  of  iron. 

B.  B.  exfoliates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  the  closed 
tube  yields  water,  which  is  at  fii*st  neutral,  then  becomes  acid  by  decomposing  the  fluoride  of 
silicon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  slightlv  etched.  Fusible  on  thin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeleton  of  silica.  Par- 
tially decomposed  by  sulphuric  acid. 

Occurs  with  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coating 
on  ciTBtals  of  rubellite.  of  which  it  appears  to  be  a  product  of  alteration.  Probablv  similarly 
nssociated  at  Elba.  Also  at  Padar,  Kashmir,  with  sapphire,  green  tourmaline,  spodumene  (lia 
Touche,  Rec.  G.  Surv.  Ind.,  23,  59, 1890). 

Named  after  Prof.  J.  P.  Cooke,  of  Cambrid>i;e. 


Ml.  ZINNWAXJirrB.    Haidinger.  Handb.,  021,  1846.    LlthioDlt  wn  SobeU,  TM..  Si 
I.     Rabengllmmer  BreUh.     LIth  Ion  glimmer  pi.     LithioaoiMnKllmmer  Qerm. 

'ophylllte  J.  P.  Cooke,  Am.  J.  Sc.,  43,  317,  1867.    Polyfithionlt  Lorenaen.  Ze.  Kr..  9, 
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MoDoclinic.     In  form  near  biotite  (merozeQe). 

Ponn«i    i(010,  «).    e{001,  O):   fl  (301,  -  3-i).   o(112, -«,    Jf(231, -3),  y<  (111.  1). 

Measured  angles:  eff=  8S*,  eX=  80°,  eo  =  78°  IV.  en  =  81°  to  82°,  te  =  80*  SC. 

Twins:  according  to  the  mica  law,  with  c  as  comp.-face.     Faces  b,  c  often 
briglit,   tlie   others    dnil.     A    fiue 
t*  3.  wrinkling  common  on  the  clearaee 

surfaces  normal  to  the  edges  of  tBe 
b  planes  (f-  2,  twin).  Crystnls  oft«u 
in  faD'shaped  groups;  In  rosettes. 

Cltiavage :  busal  perfect.  Lumiue 
tough  aiid  flexible.  H.  ^  2-5-3. 
Q.  =  2-8:i-3-20.  Luster  often  pearly. 
Color  pale  violet,  or  yellow  to  brown 
and  dark  gray.  Succesgivc  layers  uf 
different  colors. 

Pleochroism    distinct     in    some 
kinds:    in  dark  varieties,  c  and  b, 
Figs,  1.  3,  Zlnawald,  Tscheruwk.  dark  brown,  a  yellowisli   brown  or 

reddish;    in  light  colored  kinds,  t, 
b  brownish  gray,  a  neiiriy  colorless.   Absorption  c  >  b  >  n  (Rosenbusch).     Opti- 
cally — .    Ax.  pi.  II  6.    Bx,  nearly  X  f-    Apparent  angle  ac  =  —  1°  18'  red,  —  1   4' 
Na,  —  0°  57'  Tl.    Axial  angles: 
ZinnwBld  2E,  =  SO"  3B'  3E^  =  OC  35' 

Siberia  3E,  :=  65°  38'  2E,  =  66°  19' 

Tw Ordinary.     Ab  dCBCribed  Hbove. 

li^ngtimmer  f riiiii  Alteiibcrg  ts  a  furriiginoiis  zlnowaldite,  Tscb.  Color  dark  gray.  Axial 
snirlu  neiirly  zlto.  G.  =  315-3-l()  Breilb.  Turner  foujid  lfi-7«  p.  c.  Fe.O,,  7  49  K,0, 
8  U6  L!,0 

UryophytliU  from  Itockpnrt,  Mass.,  is  nalurHily  referred  here,  allbough  nf  rather  different 
compos!  I  loll.  Crysials  mostly  eimjile.  G.  =  2909,  Coliir  emt-rald-iireun  aiinlly;  brownish  red 
islorally  iCooke).     Opiicnl  diameters  as  nith   eioDWaldite;  3E,  =  06°.     strongly   pleocbniic: 


2E,  =  er  Iff  Li  8Ej  =  67°  19'  3E^  =  67°  Bt' 

n  c  =    0*  18'  0°  5'  lo  8'  0'  ly 

Comp.,  Tar. — Approximates  empirically  to  (K,Li)  FeAl,Si,0,,(OH,F),  aa  given 
byGroth.  Clurke  calculatfs  H,K,Li,Fe,Al,F,Mi„0„.  Cf.  also  p.  612.  Analysis 
1  gives  Li,0  :  K,0  :  H,0  :  FeO  :  a1,0.  :  SiO, :  F  =  1 ;  I'l  :  0-5  : 1-7  :  2*1 :  7  :  3  ,s. 

Oryopliymie  Is  somewhat  different,  namely,  Iti{AlPi)Al(SiO,),  Clarke.  PolyUthionitt  glres 
the  empirical  formula  (Ll.Na.K)„P,Al,Si„0„. 

Anal,— 1.  Berwerth,  Min.  Mittb.,  S46,  1677.  2.  Rg..  MIn.  Ch.,  121,  1866.  Earlier aualysea 
gave  difwordanl  rexulls,  51b  Ed.,  p.  315  (under  lepldoliic). 


BIO,   A1.0.  Fe,0.    FeO    MnO    K.O    Li,0  Na,0  H,0      F 
45-87    2250    0'66    11-61    175    1046    828    042    0-fll    7-M  P,0.  O-OS 

[=  1(»'48 
46-44    31-84    1  41    10-06    189    10  58    8  86    0-54     —     7  02  =  108-74 
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G.  SiOt   A1,0,  Fe,0,    FeO   MuO    K,0    Li,0  Ka,0  H,0      F 

OryophyUiU 

Jl  Cape  Ann  2-909      61*49    16'77    1*97      7*98    0-34»  1316    406     tr.       —     S^a^'MgOO^e, 

[RbaO  tr.  =  99-94 
61-96    16  89    2  68      6*82    024    1070    487    0*87    1-81    678  CaO.MgO 

1016  =  102-72 
61-46    16-22    2-21      768    006    10-65    481    089    112    744  MgO  0-17 

[=  102-66 
5217    16-39    411      5*99    0-32    1048    499    068    146    702  =  108  56 

SiO,   A1,0.  Fe,0.  FeO    K,0  Li.O  Na,0  H,0     F 

58-98    12-88    111      —     687    907    768  4*99        =    9998 

I  59-25    12-57      —     098    6-87    904    7-63      —     782  =  10211 

•  Mn.O,.  *  SiF4. 

\j  etc— Nearly  aa  with  lepidolite,  but  more  fusible  and  reacts  for  iron. 

Ciyophyliite  fuses  in  the  flame  of  a  candle;  and  B.B.,  with  some  intumescence  to  a  jj^rayish 
enamel  (F.  =  1*5-2),  givinea  lithia  reaction.  In  fine  powder  decomposed  by  the  dilute  ucids.  ihe 
silica  separating  as  a  powder.    The  fluorine  is  not  expelled  even  at  a  red  heat. 

Oba. — Occurs  at  Zinnwald  and  Altenberg  (Babenglimtner)  in  the  Erzffebirge  in  connection 
with  tin  deposits;  similarly  in  Cornwall,  at  St.  Just,  and  elsewhere.  In  the  gninite  of  the 
Moume  Mts.,  Ireland,  showing  a  zonal  structure,  the  center  dark  zreen  with  an  axial  angle  of 
44"*  4';  the  border  giving  52''  6'  (Sollas).    Also  from  Siberia,  exact  locality  unknown. 

OryophylliU  occurs  in  the  granite  of  Cape  Ann,  with  danalite  and  an u lie.  Named  from 
Kpvoi,  ice,  and  <f>vXkoy^  Uaft  In  allusion  to  its  easy  fusibility  and  foliated  structure. 

BolyliihioniU  is  from  Kangerdluarsuk,  Greenland,  where  it  occurs  embedded  in  albite  with 
SBgirite,  steenstrupine.  analcite. 

Protouthionitb  F.  Sandberger,  Unt.  Erzg..  169,  1885.  A  lithium-iron  mica  from  the 
granite  of  the  Erzeebirge,  Fichtelgebirge,  etc.  Color  dark.  Optically  nearly  uniaxial.  Ilie 
typical  occurrence  fe  that  in  the  tourmaline-granite  of  Eibenstock,  Saxony.  Sandbereer  regards 
it  as  the  source  of  the  zinnwaldite,  hence  the  name.  Anal. — 1,  SchrOder,  1.  c,  and  Sh,  Min.,  2, 
93,  1883.    2,  Niemeyer.  ibid. 

G.        SiO,  TiO,  Al.O.  Fe,0,  FeO  MnO  MgO  CaO  K,0  Na,0  Li,0      F     H.O 

1.  Eibenstock  298      8904   0*57   28*66  6*  10  12*42    —   0  97  0*78    8  61  0  71  3  39  undet,  8*25 

rSnO   0*22  ^  99-52 

2.  Geyer  2*88      87-83   0*30   24*35  7*69  11*78  0*27  0*44  020  10*08  2-24  1-78    4  28    123 

[SnO,  tr.  =  102*27 

462.  BlOnm.  Magnesia-Mica  pt.,  Hexagonal  Mica,  Uniaxial  Mica.  Astriles  meroxenus 
(fr.  VesuY.)  Breitfi.,  Handb.,  882,  1841.  Rubellan  =  Astrites  trappicus,  Breith.,  ib.,  879.  Uiotit 
Hansm.,  Hiwdb.,  671,  1847.  Rhombeuglimmer  (fr.  Greenwood  Furunce)  Kenugott,  Hogg.,  73, 
661.  Euchlorite  C  U.  Shepard,  Pisaui,  C.  U.,  83.  167.  1876.  Meroxen*  Auoniii  Ttehermak, 
Ber.  Ak.  Wien,  76  (1).  1877.  Zs.  Kr.,  2,  14,  1878.  Haughtonlte  HeddU,  Min.  Mac..  3,  72,  1879. 
8ideruphyl1ite  H.  C.  Lewu,  Proc.  Ac.  Philad.,  254,  1880.  Manganophyllite.  Mauganophyll 
IgeUtroKi,  Jb.  Min.,  296.  1872     Manganofyll  Swed, 

Monoclinic;    pseudo-rhombobedral.     Axes  a  :h  :6  =  0*57735  :  1 :  3*27482; 
fi  =  *90°  =  001  A  100  Rath*. 

100  A  110  =  30°  0',  001  A  101  =  80°  0',  001  A  Oil  =  73°  1'. 


r   (101,  1-i)  0  (061,  6-4)  e   (383.  -  |)  n  (823.  |) 

a  (100,  ^i)     ,  (013.  H)  a  (1112,  -  A)  f  ;^;- 1  ;' ; jj;.  jj 

b    (010.  i-i)           ^    (028.  i-i)  k    (118,  -  i)  ^   <^^'  -  ^>  '    ^^'  |> 

e    (001.  0)            y  (Oil.  14)  Z   (113,  -  4)  w  (119.  i)  ^  ^^'  *> 

m  (110.  /)?          y  (043,  4  i)  h   (225,  -  4)  «    (1^7,  i)  ^  ^'^^^'  ^> 

Q  (i:50,  ih           2  (082,  4-1)  o    (112,  -  i)  i    (116.  4)  A^  (2  6  15,  -  0)9 

n-n(uxi^  ^   (012-7.i^i)        u   (7-710, -A)  «    ai5.  i)  C    (135,  -  4.ft)? 

r  l^'  1  i             «  (^^1»  2-1)  r    (834,  -  4)  g    (114.  4)  d   (184,  -  fj) 

^  iUty  I  i            ^  ^<>53,  4-i)  fr(9-910.  -  A)  i    (558,  |)  «    (182.  -  f  i) 

The  forms  a  (104),  p  (205),  C  (l8o»,  and  perhaps  K  (2-615)  are  gliding-planes. 
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Figs.  1-5,  Tscbermak:  1,  2,  Vwk.i<iii8,  simple  crystals:  3,  4,  twins;  6.  Greenwood  Furnace,  part* 

ing  foHM  ffiih  the  gliding-plaues  p  (205).  C  (135). 

Common  forms  c,  by  0  (112),  fx  (111);  c  usually  brilliant,  also  the  others  some- 
what less  so,  but  Oy  fjt,  often  striated  j  c,  and  c  also  finely  striated  I  edge  b/c.  Habit 
tabular  or  short  prismatic;  the  pyramidal  faces  often  repeated  in  oscillatory  combi- 
nation.    Vicinal  forms  not  uncommon.     Crystals  of  ten  apparently  rhomboliedral  in 

symmetry  since  r  (101)  and  z  (132),  z'  (132),  which  are  inclined  to  c  at  nearly  the 
same  aiigle,  often  occur  together;  further,  the  zones  to  which  these  faces  belong 
are  inclined  120°  to  each  other,  hence  the  hexagonal  outline  of  basal  sections. 

Twins*,  according  to  the  mica  law,  tw.  pi.  a  plane  in  the  prismatic  zone  J_  O 
sometimes  contact-twins  with  the  tw.  pi.  also  the  comp.-face,  and  either  symmetri- 
cally or  unsymmetrically  situated.  Also  comp.-face  c  one  crystal  above  the  other, 
and  either  right-handed  (f.  3)  or  left-handed  (f.  4).  Often  in  disseminated  scales, 
sometimes  in  massive  ag^egations  of  cleavable  scales. 

Cleavage:  basal,  highly  perfect;  planes  of  separation  ||  b  and  ;/  (111)  and  other 
less  definitely  determined  pyramids  (112,  111,  114)  in  the  unit  series,  as  shown  in 

the  percussion-figure,  Tsch.  Gliding-planes  p(205),  C  (135)  shown  in  the  pressure- 
figure  inclined  about  66°  to  c;  also  <r  (104)  inclined  55°  to  c,  and  perhaps  (104). 
These  gliding-planes  yield  pseudo-crystalline  forms  (f.  5)  which  are  especially 
prominent  with  anomite.  Etching-figures  in  general  hexagonal  in  form.  H.  =  2*5 
-3.  G.  =  2*7-3'l.  Luster  splendent,  and  more  or  less  pearly  on  a  cleavage  sur- 
face, and  sometimes  submetallic  when  black;  lateral  surfaces  vitreous  when  smooth 
and  shining.  Colors  usually  green  to  black,  often  deep  black  in  thick  crv6tals,and 
sometimes  even  in  thin  laminae,  unless  the  laminae  are  very  thin;  such  thin  laminsB 
green,  blood-red,  or  brown  by  transmitted  light;  also  pale  yellow  to  dark  brown; 
rarely  white.     Streak  uncolored.     Transparent  to  opaque. 

Pleochroism  strong;  absorption  b  =  c  nearly,  for  a  much  stronger.  Hence  sec- 
tions II  c  (001)  dark  green  or  brown  to  opaque;  those  JL  r  lighter  and  deep  brown  or 
green  for  vibrations  ||  c,  pale  yellow,  green  or  red  for  vibnitions  JL  r.  Pleochroic  halos 
often  noted,  particularly  about  microscopic  inclusions.  Optically  — .  Double  refrac- 
tion strong.     Ax.  pi.  usually  B  b,  rarely  JL  b,     Bx,  (=  0)  nearly  coincident  with  the 
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normal  to  Cy  but  inclined  about  half  a  degree,  sometimes  to  the  front,  sometimes 
tue  reverse.  Axial  angle  usually  very  small,  and  often  sensibly  uniaxial;  also  up 
to  50"*. 

Tscliertnak  obtained  on  a  yellow  crystal  from  Vesuvius  (meroxene)  for  the  apparent  angle 
between  Bx.  (=  n)  and  the  norinal  to  e,  —  82'  red  glass  (Na  same):  on  a  brown  crystal  -|-  48  red. 
48^  Na,  42'  Tl;  agiiin  on  a  black  crystal  7'  Na,  8'  green  glass.  On  anomite  from  Qreenwood 
Furnace  the  siirou  angle  was  —  85'  Na. 

He  also  gives  the  following  axial  angles  (cf.  anals.  beyond)  for  meroxene: 

Morawitza.  olive  green  2Er  =    0°  to  4'  [2Egr=  9*  34' 

Vesuvius,  yellow           2Er  =    6°  16'  2Ey  =  6'  24'    brown  2Er  =  7*  59'           2Ey  =  8*  10 

deep  brown   2Ey  =    7'  51'  2Egr=  8"  18'                2Er  =  9'  21'           2Ey  =10*  28' 

dark  green  2Er  =  12°  22'  2Ey  =12'  48'                2Egr=13''  18'    al8o2Ey  =87'  80 

Cherbarkul,  hktek         2E,  =  20''  Albani  MU.,  hlack       2Ej  =  56" 

Anomite.  L.  Baikal  2Er  =  12"  44'  and  16'.  Also  %E^  =  15'  42'  and  12'  20  on  different 
parts  of  the  same  specimen.  Again,  2Er  =  12**,  14°  12',  the  axial  angle  diminishing  with  increase 
of  iron. 

Greenwood  Furnace       2Er  =  12'  55'  red  glass     2Ey  =  12'*  40'  Na     2Egr  =  12'  85'  green  glass 

Comp.,  Yar. — In  most  cases  an  orthosilicate,  and  as  shown  by  Tschermak  chiefly 
ranging  between  (H,K),(Mg,Fe),(Al,Fe),Si,0,.  and  (H,K),(Mg,Fe)  Al,Si,0,,.  Of 
these  the  second  formula  may  be  said  to  represent  typical  biotite.  The  amount  of 
iron  varies  widely  as  shown  in  the  analyses  which  follow. 

Biotite  is  divided  into  two  classes  by  Tschermak: 

I.  Meroxene.  Axinl  plane  |  6.  II.  Anomite.  Ax.pl.  .Lb.  Of  these,  meroxene  Includes 
nearly  all  orditmry  biotite.  while  anomite  is.  so  far  as  yet  observed,  of  restricted  occurrence,  the 
typical  localities  being  Greenwooil  Furnace,  Orange  Co.,  N.  Y.,  and  L.  Baikal  in  £.  Siberia  (see 
also  beyond).  An  attempt  was  made  by  Tschermak  to  establish  a  sepanite  composition  for 
anomite,  but  the  observations  are  too  few  to  establish  this,  if  indeed  a  uniform  difference  really 
goes  with  the  change  in  optical  character,  which  seems  improbable.  Meroxene  is  Breithaupt's 
name  early  given  to  the  Yesuvian  biotite.     Anomite  is  from  avo/ioc,  contrary  to  law, 

BarytbioUte,  of  Knop,  is  a  kind  of  biotite  from  Schelingen  in  the  Kaiserstuhl,  containing  7*8 
p.  c.  baryta,  anal.  28. 

A  chrome  tnagneeia  mica  (Chromglimmer)  of  a  green  color,  from  Schwarzenstein,  in  Ziller- 
thai,  afforded  Schafhautl  (Lieb.  Ann.,  46,  825,  1843)  over  5  p.  c.  of  oxide  of  ciiromium.  He 
obtained:  SiO,  47*68,  A1,0,  1515,  Cr,0,  5  90,  FcaO,  5  72,  MuO  105,  MgO  1158,  Na,0  117. 
K,0  7-27.  H,0  2-86  =  98  38. 

diderophyllite  of  Lewis  is  a  black  mica  from  the  Pike's  Peak  region,  in  which  the  magnesium 
Is  chiefly  replaced  by  ferrous  iron;  cf.  anal.  81,  which  gives  the  formula  8Ha0.6(K,Na,Li)a0. 
21FeO.10AUO,.30SiOa 

Edughtonite  is  also  characterized  by  the  large  amount  of  iron  replacing  magnesium.  G.  =? 
2*96-3*13.  Fuses  with  difficulty  to  a  black  magnetic  globule.  Color  dark  brown  to  Jet  black. 
Axial  angle  small.  Occurs  mostly  in  granitic  and  gneissoid  rocks,  also  in  diotyte.  at  various 
Scottish  localities,  as  from  homblendic  gneiss  of  Roneval;  the  hill  of  Capval;  Nishibost;  from 
the  shore  of  Loch-na-Muilne;  Fionaven  in  Sutherland ;  Ben  Stack;  Rispond;  Clach-an-Eoin; 
Kinnaird's  Head,  Aberdeenshire;  Cove  near  Aberdeen;  Lairg,  in  Sutherland;  Portsoy  in  Banff- 
shire.   Cf.  anal.  80.    Named  after  Dr.  Samuel  Haughton  of  Dublin. 

Manganaphyllite  occurs  in  crystals,  thick  tabular  |  e\  also  tabular  |  b  with  m  and  o  strongly 
dereloped.  Forms:  6,  c.  m,  e,  o,  n,  t  (p.  627).  Angles  (meas.,  Flink).  c«  =  65*  88*,  co  =  72*  &', 
en  =  8r  29'.  bo  =  61**  88',  bn  =  60'  28'. 

In  aggrepitions  of  thin  scales.  Color  bronze-  to  copper-red.  Streak  pale  red.  Translucent 
and  rose-red  m  thin  scales.  Pleochroism  strongly  marked,  but  varying  with  ihe  composition: 
I  c  (b,  c)  colorless  or  pale  yellowish  red;  ±c  (a)  deep  reddish  brown.  Absoi-ption  in  some  varieties 
a  maximum  for  rays  with  vibrations  ±  c  unlike  other  micas.  In  others,  which  contain  most 
manganese,  absorption  normal,  like  biotite,  here  a  red-brown,  li  and  c  dark  brown.  Certain 
intermediate  kinds  show  no  pleochroism  (Hamberg). 

In  composition  manganophyllite  is  a  manganesian  l)iotite.  but  varying  widely  in  the  relative 
amoants  of  manganese  and  other  elements.     Cf.  anals.  88-86. 

AnaL— 1,  John,  31in.  Mitth..  242.  1874.  2.  Hamm,  Min.  Mitth.,  32.  1878.  8.  Smith  & 
Brush.  Am.  J.  Sc,  16.  45  1858.  4,  Ru:.,  Min.  Ch..  Erg.,  118,  1886.  5,  Rumpf,  Min.  Mitth.. 
177.  1874.  6.  7,  Rg..  Jb.  Min..  2,  227.  18W).  8.  Pisani,  C.  R.,  83.  167.  1876  9,  Berwerth, 
Min.  Mitth..  112.  1877.  10.  Rg.,  Min.  Ch..  Erg.,  lis,  1886.  11.  Zellner.  12-19,  Rg..  1.  c. 
20,  Becker,  Zs.  Kr,  17, 130,  1889.  21,  Clarke  &  Riggs.  Am.  J.  Sc,  34, 185. 1886.  22.  Schlaepfer, 
Recherches  sur  hi  comp.  d.  micas,  etc.,  1889.  2H-28.  Knop,  Zs.  Kr.,  12,  604.  1887.  29,  Hawes, 
Am.  J.  Sc.,  11.  431.  1876.  80.  Heddle,  Min.  Mug.,  3,  72,  1879;  also  numerous  other  analyses. 
Ibid-,  p.  81,  and  4, 221,  1881.    31,  Lewis  &  Genth,  Proc.  Ac.  Philad.,  Jan.  28. 1878.    32,  Clarke  & 
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Riggs,  Am.  J.  8c.,  34.  186,  1^7.    8^,  IgelstrAm,  ].  c.    84,  Flink,  Ak.  H.  Stockh.,  BibnDg.  13 
Vi),  7,  7U,  1888.    85.  86,  Humberg,  G.  FOr.  Fttrh.,  13.  567,  1890. 

G.  SiO,    AUG,  Fe,0,  FeG    MgO    CaO    K.O  Na,0  H,0     F 

8-67    1-47    1-87    1-57 
[--=99  77 


1.  Lake  Baikal 

2-870 

2.  Greenwood  F. 

2846 

8. 

4.  MoDzoni.  drk  gm. 

5.  Morawitza 

2-76 

6.  BraDchville,  hUuk 

2-898 

7. 

8  080 

8.  Chester.  Mass., 

EuchUyrite 

9.  Vesuvius 

2-84 
286 

10.  Areudal,  black 

It.  Cheburkul 

8-00 

12.  Minsk,  black 

18.  Filii)8tad 

14.  Sterzing 

16.  Persberg 

16.  Renchtlial 

17.  HitterO,  greenrbrawn 

18.  St.  Dennis 

19.  Brcyik,  green 

20.  Freiberg 

21.  Auburn,  Me. 

22.  Miask 

8084 

0. 

28.  BOstenbach 

24.  Freiersbach 

26.  Easton,  Pa. 

26.  Hochberg 

27.  Kiausenalp 

28.  Scbelingen 

BaryOnoiiU 

29.  Middletown,  Ct. 

2-96 

80.  Koneval. 

RauQhtoniU 

81.  Pike's  Penk 

SidtTcphyUiU 
8-3.  Pike's  Peak 

8  08 
81 

4000  17-28  0-72  488  :i8  91 

40  81  16-47  216  5-92  2108 

8988  14-99  7  68  —  28*69 

41-70  16-86  228  2*74  2470 

40-16  15-79  2-58  412  2615 

44-94  81*69  4  75    8*90  — 

88-47  24-27  7*65  11  87  — 


—  901    155    219     tr 

r_  9929 

—  911     1-12    1-80    0-95 
[CI  0-44  =  99  16 

—  8-98    0  28    1-14    0  58 

[=  9911 

it,     7-64    0-87    8-58     — 

[=  100  84 

—  8-00    0-59    8-85    098 
|Li,O0-21  =  98«6 

—  9-64    118    2-88    2-48 

lLi,G  1-88  =  99  72 
[=100 
89-56    15-95    7  80      —     2225      —         10-»5         4-10     - 
89-80    16-95    0-48    8'45    21*89    082    7  79    0*49    4  02    0-M) 

1=10108 

88-89    14-58    4  58    892    20*28      —   1008    0  40    0*94    1*49 

[=  lOull 
88-49    14-48    544  1475    1684      —     812    0  58    U  i<9     tr, 

[=98  99 
82  49    12-84    6  56  2518      529      —     9  59    088    2  42    161 

[TiO,  4  03  =  100-JJ4 
88-20    15*45    8-68    9*69    16*58    150    9*17    018    1*94    1*15 

[=  102  89 
89-82    19  25    262    6  78    2000    1*41^8-88    0  66    169     tr. 

r=  99*51 
87-77    15 96    668  1448    12*26      —     8*28    0 27    2*67    0 44 

ITiG,  212  =  100*78 

—  8*98    1-92    2*88     tr. 

[=  101  12 

014    2  98    1-29 

[=  101-77 

8  64    0*40    1-54    4  28 

[=100  68 

8-08    0*80    8*85    1-29 

[TiO,  2*42  =  10*2  16 

8  91     1**24    8*56    0*20 

[TiO,  4-68  =  101  54 

7*55    1*67    4-64    0  28 


—     8-62 


87*67  18  79    6*48  15*28      972 

8901  16-44    9*87  18*67    11-80 

87-98  24  89    7*85  14  87      0*28 

82*97  11-88  16*48  24  36»    108 

84-70  1717    21 1  19-55*    9-52 

84*67    80-09    2  42  16  99»    1*98 

[=  100-29 
88  24    14  90    6  92  24  52*     5*15    0*40    7*77    1*45    219      — 

[TiO,  4*78  =  100  27 

8iO,    A1,0,  Fe,0,  FeO   MgO    CaO  K,0  Na,0  H,0  TiO, 


87-60  19  68  2-29  15  04  1824 

82  88  18-40  1*46  1990  11 -56 

8482  16-91  4*19  15  96  18  98 

86-42  17  92  2  88    704  20  52 

87-90  18-88  4-22  15*86  1420 


6*18    0-71     8  42    1-67 

[Cr,0,  0-18  =  100*01 

7*58    2  09    8  05    S'HO 


7*48    2  49 
6  54    2*60    2 


[=  100-12 
179 


2<i0 

[=99*62 

60    899 

[=  100  86 

6-96    0-59    1-28    0*21 

[=  100-0 

[=  100*21 

85-88    18-82    268      —     28*84    7*81«  6*27    101      —       — 

4  85*61     20-03    018  23 •04*     6*28      —     9*69    0*52    1*87    146 

[F  0-76.  Li,0  0*98.  CI  <r.  =  99  27 

[=  100*16 
87-16    15-01    7*69  18-89*    8  88    118    818    1  60    212      — 

[Li,0  0  87  =  99-86 
86-n8    20  41     155  27  60*     114    0-81    920    109    101       — 
84  21     16  58  2015  1508*     184    0  48    6  50    1*48    4  54     0-08 

[=  lOii  :<^. 

•Incl.  MnO.  in  9.  0-59  p.  r.;  in  19  864;  in  20.  0*50;  in  21,  0  85;  in  22  0  95;  in  29.  119;  in  ::0. 
1-04:  ill  81.  2-10:  in  82,  0  91.  ^  BaO.  •  BaO  6*84.  SrO  0*47. 


MICA   GROUP-BIOTITE.  631 

Manganop/iyUiU, 

8iO,    Al.O,  Fe.O,  MnO  CaO    MgO    K,0  Na,0  H,0      F 

88.  Pajsberg  38  50    llUO    8-78»  2140    8  20    1501  5*51         160      —  =100 

ai  L&iiL^bau  41-86     1«02    466      541      —     18-27  11-48    2*09    4*62    049=  99*85 

85.  Pajsberg,  red-hm.     40*64      9'48    8*66      968      --     22  81  1050    0*85    4  80    0'30LUO0-29 

[=  101-46 
darklrm,  86-42    1204    4  50^  1718    0  20    1478    8*78    088    4-60    0  83Li9 00-40 

[=  100  11 
•  FeO.  >»  0-70  MuaO, 


^  etc. — In  the  closed  tube  gives  a  little  water.  Some  ynrieties  give  the  reaction  for 
fluorine  in  the  open  tube;  some  kinds  give  Utile  or  no  reaction  for  iron  with  the  fluxes,  while 
others  give  strong  reactions  for  iron.  B.B.  whitens  and  fuses  on  the  thin  edges.  Completely 
decomposed  by  sulphuric  acid,  leaving  the  silica  io  thin  scales. 

Mangauophyllite  becomes  black  upon  ignition  and  gives  a  strong  manganese  reaction  with 
the  fluxes.    Soluble  in  hydrochloric  acid  with  separation  of  silica. 

Obs. — Biotite  is  a  common  constituent  of  the  crystalline  rocks,  granite,  gneiss,  mica  schist, 
etc.,  l)eing  often  associated  with  muscovite  and  sometimes  largely  taking  its  place.  Also  very 
common,  as  muscovite  is  not,  in  eruptive  rocks  of  all  a^es.  syenite,  uudesytc,  trachyte,  etc. 
Further,  it  occurs  as  a  result  of  secondary  action  in  certain  contact  rocks,  and  as  produced  by 
the  alteration  of  a  variety  of  species.  It  is  nut  infrequently  associated  in  parallel  position  with 
muscovite,  the  latter,  for  example,  forming  the  outer  portions  of  plates  having  a  nucleus  of 
biotite;  sometimes  in  similar  plates  the  two  species  are  in  twinning  position  with  reference  to 
each  other (cf.  Lex.  Jb.  Min..  680,  187«). 

Some  of  the  prominent  lociilities  of  crystallized  biotite  are,  as  follow:  flrst  of  all,  Vesuvius, 
where  it  is  very  common  and  occurs  particularly  in  ejected  limestone  masses  on  Monte  Somma, 
associated  with  augite,  chrysolite,  neplielite,  humite,  etc.  The  crystals  are  sometimes  nearly 
colorless  or  yellow  and  then  usually  complex  in  form;  also  dark  g^reen  to  black.  Occurs  also  in 
the  Albani  Mts.;  Mt.  Mouzoni  in  the  Fiissathal,  in  green  or  greenish  black  ciystals;  Schwarzen- 
stein  in  the  Zillerthal  and  in  the  Pfitschthal  with  black  tourmaline:  Rezb&nya  and  Morawitza 
in  Hungary;  Scheliugen  and  other  points  in  the  Kaiserstuhl;  the  Laacher  See;  on  the  west  side 
of  L.  Ilmen  near  Miask,  etc. 

In  the  United  States  ordinary  biotite  is  common  in  granite,  gneiss,  etc.,  but  notable  localities 
of  distinct  crystals  are  not  numerous.  It  occurs  with  muscovite  (wh.  see)  as  a  more  or  less 
prominent  constituent  of  the  peipnatyte  veins  in  Maine.  New  Hampshire,  Massachusetts,  Con- 
necticut, Pennsylvania;  also  similarly  in  Virginia  and  North  Carolina.  Interesting  specimens 
have  been  obtamed  at  Litchfield,  Me.;  Acworth,  N.  H.;  Cmftsbury,  Vt.  (nodular  masses  of 
biotite  cemented  b^  quartz);  Portland,  Middletown,  Branchville,  Conn.;  St.  Lawrence  Co., 
2n*.  Y.;  in  N.  Carolma.  in  crystals  at  the  mica  mines  of  Mitchell,  Haywood.  Yancejr  counties, 
and  especially  Macon  County;  in  the  Pike's  Peak  region  in  Colorado,  where  the  variety  sidero- 
pliyllite  was  obtained. 

The  variety  anomite,  as  already  noted,  is  rare.  The  t3rpical  localities  are  L.  Baikal  in 
eastern  Sibei-ia,  where  it  occurs  with  apatite,  diopside.  etc.,  in  a  coarse  granular  limestone  on  the 
river  Sliudianka;  also  at  Greenwood  Furnace,  Orange  Co.,  New  York,  where  it  is  characterized 
by  the  pseudo  crystalline  forms  (f .  5,  p.  628),  often  rhombobedral,  showing  the  gliding-planes 
p,  C-  A  few  other  occurrences  have  been  noted,  as  in  gneiss  at  Steinegg.  Lower  Austria;  the 
nephelinyte  of  the  Katzenbuckel;  kersantyte  of  Michaelstein  near  BlanRenburg  in  the  Harz;  in 
meli lite-basalt  of  AlnO,  Westemorrland,  Sweden,  etc. 

ManganophyllUe  occurs  in  cavities  filled  with  calcite,  with  tephroite,  rhodonite,  richterlte. 
less  often  hematite,  magnetite,  garnet,  etc.,  at  the  Harstig  muie  at  Pajsberg,  Wermland, 
Sweden ;  also  at  L&ngban  and  probably  at  Jakobsberg  near  Nordmark.  Named  from  manganete 
and  ff>vXXov,  leaf. 

See  further  on  localities  under  the  varieties  above;  also  phlogopite,  lepidomelane,  following, 
which  are  pi-obably  to  be  regarded  as  hardly  more  than  well  characterlzea  varieties  of  biotite. 

Biotite  is  named  after  the  French  physicist,  Biot  (1774-1862). 

Alt. — Biotite  is  often  altered  by  the  assumption  of  water  nnd  oxidation  of  the  iron  and  many 
supposed  species  have  been  based  upon  such  products;  a  loa<«  of  transpnrency,  a  bronze  luster  on 
the  surface,  etc.,  are  early  changes.     Cf.  below,  and  also  under  the  vermiculites. 

Artit— See  p.  618. 

Ref.— 'Rath,  Vesuvius,  Pogg.,  Erg.  Bd.,  6,  866,  1878.  He  showed  that  the  angles  cr  and  m 
are  sensibly  equal;  measurement  gave: 

001  A  101  =  80''  0'  001  A  182  =  80**  1'  001  A  l83  =  80'  0' 

llie  position  of  Tschermak  is  here  followed  (cf.  p.  620).  In  his  original  paper  Tschermak 
lasumed  the  fundamental  angles  (I{ath)  er  =  80**  0.  (x  =  80"  Oi',  oo'  s  57**  lO',  which  give: 

d\%,h-  0-5777  :  1  :  82772  >5  =  89*  6»f' 

or,  if  Jf  =  110  (Tschermak,  Min.,  1888) 

a  :  X  ti  =  0-5777  :  1  :  21982  /5  =  84"  58*. 
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If  the  first  axial  ratio  is  accepted  the  signs  of  the  planes  must  be  changed,  that  is  r  =  101, 
M  =  221,  etc.  It  is  obvious,  however,  that  the  angles  are  not  decisive  in  showing  on  which  side 
the  obliquity  really  lies,  hence  the  position  here  taken,  with  fi  =  90**,  is  to  be  regarded  as  con- 
ventional only.  With  Koksharov  and  some  other  authors  the  position  in  Ibis  regard  is  reversed; 
moreover,  the  axis  h  (Kk.)  has  only  half  the  length  heie  taken,  hence  with  him  o  =  111, 
r  =  201  {g),  z  =  131  (d).  etc.  Laspeyres  has  proposed  another  position  for  biotite  to  bring  it  iuto 
correspondence  with  Koksharov's  position  of  clinochlore.     Cf.  Zb.  Kr.,  17,  541,  1890. 

^  Cf.  Tschermak,  1.  c,  also  Phillips.  Min.,  103.  1837;  Mgc,  Suppl.  Bibl.  Univ..  6,  801, 1847; 
Mir.  Min.,  387,  1852;  Kk.,  Min.  Russl.,  2,  113.  291,  7,  225,  8,  5.  Mem.  Akad.  St.  Pel.,  1877 
(read  May  17);  Dx.,  Min.,  1,  484,  1862;  Hbg..  Min.  Not.,  7,  15.  1866;  Rath,  1.  c.  ilbg.  (1.  c.) 
discusses  the  earlier  results  and  gives  a  list  of  planes,  noted  by  different  authors,  referred  to  the 
rhombohedral  form.  Some  of  the  forms  deduced  from  early  observations  must  be  regarded  as 
doubtful. 

*  The  miea  lata  is  here  and  elsewhere  stated  in  the  form  given  by  Tschermak.  BrOgger 
prefers  to  regard  tlie  normal  to  c  (001)  as  the  tw.  axis  and  the  angle  of  revolution  IdO**.  See  Z& 
Kr.,  16,  24-41,  1890.  18.  874,  1890;  also  Hamberg,  G.  FOr.  F6rh..  12,  585,  1890. 

The  following  have  probably  been  derived  from  biotite;  still  other  alteration  products  are 
noted  under  the  vermiculites,  to  which  some  of  these  approximate. 

KuBELLAN  Breitfi.  is  considered  an  altered  biotite;  it  occurs  in  small  hexagonal  forms,  of  i 
red  color,  in  the  basalt  of  the  Laacher  Bee  and  elsewhere.  Cf.  Uollrung,  Min.  Mitth.,  6,  804, 
1882. 

EuKAMPTiTE  KenngoU,  Ueb.,  1858.  58.  1855,  described  under  the  name  ChknitahnUcket 
Mineral  iu  Ber.  Ak.  Wien.  11.  609.  1853.  A  hydrous  biotite.  probably  a  result  of  alteration, 
from  Presburg,  Hungary.    It  is  between  mica  and  chlorite  in  its  characters. 

VoiGTiTE  Sclimid,  Pojorg..  97.  108,  1856.  Probably  a  hydrated  biotite;  it  occurs  in  a  graphic 
granite  at  Ehrenberg  near  llmenau.    Bee  5th  Ed.,  p.  486. 

Rabtolyte  Sfiepard,  Min.,  1857,  Appendix,  p.  vi;  Am.  J.  Be,  24,  128,  1857.  Similar  to 
voigtite,  from  Monroe.  N.  Y. 

Htdrobiotite  H.  (7.  Lewi*,  A  hydrated  biotite.  The  name  has  been  similarly  but  more 
definitely  used  by  Schrauf,  Zs.  Kr.,  6,  881,  1882. 

Pbeudobiotite  a.  Knap,  Zs.  Kr..  12,  607,  1887.  An  altered  biotite  occurring  in  the 
granular  limestone  of  the  Schelinger  Matten  in  the  Kaiserstuhl.    Analysis,  Knop  and  Wagner: 

SiO,       TiO,      AUO,      FcaO.     MuaO,     MgO       K,0      Na^O      H,0 
185-91        115        1518        10-85       089       22  80       2  90         tr.         10-77  =  100  45. 

Bastonite  Dumont,  Dx.  Min..  1,  498,  1862.  A  mica  in  large  plicated  plates,  of  a  greenish 
brown  color,  gren.sy  luster,  very  small  optical  angle,  easily  fusible  into  a  black  enamel,  discover«l 
by  Dumont  in  a  quartzyte  from  Bastogne,  Belgian  Luxembourg.  The  same  mica  iu  small 
pearly  scales  of  a  bronze-like  color  has  been  investigated  by  Klement  and  shown  to  be  a  some- 
what altered  iron  mica.  G.  =  2*928.  2E  =  10'  45-12°  54'.  Dispersion  fj\<  v.  B.B.  exfoliates 
and  fuses  finally  to  a  black  magnetic  glass.  Decomposed  in  hot  acid.  Analysis,  Klement, 
Bull.  Mus.  Belg..  1,  40.  1882. 

SlOa      A1,0,     Fe.O,     FeO     MgO     CaO     K,0     Na,0    H,0 
Libramont         8691      2004      2001      878      7  96      095      807      0*22      6-98*  =  99-87 

•Below  800''  1-61  p. c. 

462A.  Phlogopite.    Magnesia-Mica  pt.    Rhombic  Mica.    Rhombenglunmer  pt.  Phlogopit 
(fr.  Antwerp.  N.  Y.)  Breith.l  Haudb.,  898,  1841. 
Monoclinic.     In  form  and  angles  near  biotite. 

Forms:  h  (010,  i-\\  c  (001,  0),  if  (221,  -  2).  o  (112,  -  |),  n  (111,  1).  Measured  angles. 
cM  =  85^  CO  =  73^  eu  =  81°  30'. 

Twins  as  with  ordinary  biotite  (p.  628)  united  by  c  (f.  1);  also  united  bv  a  vertical  plane 

and  then  showing  a  fine  feather-like  strialion  |  edge  c/b.     Crystals  ofttn 
^'  large  and  coarse.    Usually  oblong  six-sided  prisms,  more  or  less  tapering, 
c ^::>»    with  irregular  sides. 


±=(6  Cleavnge:  basal,  highly  eminent.     Thin  laminae  tough  and  elastic. 

"  ^    Parting  I  o"  (104)  and  C  (135)  as  wiih  biotite.  p.  628;  also  1 184  inclined 

about  7r  to  c:  H.  =  2  5-8.  G.  =  2  78-2 -85.  Luster  pearly,  often  sub- 
metallic  on  cleavage  surface.     Color  yellowish  brown  to  brownish  red. 


with  often  something  of  a  copper-like  reflection;  also  pale  brownish  yellow,  green,  white 
colorle.ss.  Transpnrent  to  trnnalucent  in  thin  folia.  Often  exhibits  astcrism  in  transmitted  light, 
due  to  regularly  arranged  inclusions  (see  below). 
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Pteoclirofsra  distlDct  in  colored  vim'eties:  (  bronnish  reA,  ft  browolah  green,  a  fellow.  Ab- 
•orption  C  >  ft  >  a,  Buigess.  Opliciilly  — .  Ax.  pi,  I  6.  Bx,  nearly  j.  o.  Apimruat  angle 
ac  =  —  H'  red,  ~  9'  green,  Burgcfis;  also  1°  lU'  Niitural  Bridge.  Axial  uogle  small  but  vaiiable 

tven  iu  the  sameflpeciiuBU.  from  0   tol7°  f'  '  '     ""        v-"— '•^        ■    •       .   .,      ^. 

sioii  u  <  1      The  axial  angle  appeura  tu  iuc 
p.  BOH  and  Am.  J.  Sc.  10,  aT2,  ISM. 

Comp.^A  uiugueslum  mica,  near  biotiie, 
as  In  all  tbe  micait,  and  In  must  cases  tluoi 

RiMgiAKSiOili.  where  K=  H.K.MyF.  The  Bnrgess  pblogopile  corresponds  very  cliisely  to 
HiKMg,AI(SiO.).  -{-  K(MgP)Mg,AI(SiO.)>.  Clurke  and  Sclmeider.  Am.  J  St.,  40.  410, 
1890.  Analysis  8,  diBCiiss«a  bv  Peulield  and  Sperry,  conforms  to  tbe  orlhosilicate  formula, 
H,K,ME,Al,.SiO,)..    Cf.  also  Clarke.  I.  c. 

While  ph1o};opIle  cannot  be  ebarply  sepamted  from  blotlle,  its  character  and  melhod  of 
occurrence  are  su  far  constant  and  peculiar  tout  it  is  most  naturally  placed  by  itself,  while  per- 
haps not  deserving  tbe  full  rank  of  an  independent  species. 

AiiaL~l,  Ludwig,  Min.  :hlitth..  240,  1674.  2,  Neminar,  ib.,  p.  241.  3,  Poppovils.  ib. 
4,  BerHcnh,  ib.,  quoted  bv  Tscliermak,  Bfr.  Ak.  Wien.  76  (1),  31,  1878.  5-7,  Ug.,  Min  Ch., 
Erg..  IIT,  18H0.  8,  E.  S.  Sperry,  Am.  J.  Sc.,  36,  329,  1688.  9,  10,  Clarke  and  Schneider,  40, 
410,  1890.     11,12,  PeDQeld,  priv.  contr. 

O.  8iO,    A1,0i  Fe,0,  PpO    MeO    BaO      K,0    Na,0     H,0      F 

43-43  137«  Oie  1-35  3T-:!0    —     806    180    OK  421  =  lOOOT 
44  ;»  1212  140  1-44  ■J7W    —      706    3  16    209  1  84  =  10036 
.  RHtn.ip«r.'i  3743        4328  1564  0-23  1-33  37-2B    —      8  68      —      3  91  219  =  lOOM 

.  Edwards,  N.  T.  4064  1411  3-38  069  37  97  254    816    116    8-31  083  =  101  M 

.  Parg-ia  43-.H  13-74  1-81  0-4«  2762    —      8-92    083    I'lS  459  =  10l)-28 

.  Hussie  4317  1348  1-61    —    2747    —      8-73    0-89    040  541  Li,O0-53 

[=  10104 
10-83   0-30    0-38  367  =  Wi-^a 
3-40    0-46'  543    —  ign(IOO°) 
[0-96  =  100-18 
9.         '■  4505  1135    —    0-14  3988    —      853    053'  B'37     -    =10023 

10.  Burgew  8»  66  1700  0-27  020  2649  063    997   060    399  3-a4Ti,O0-56 

[=  10«-6<i 

11.  De  Kalb,  wAito  2863  4208' 13-21  016  Oil  3816  309  978  1-04  810  307=101-77 
13.  Bossie.  biaek        2950       4063  1804  113  7-33  3147  004  1014   0-57    3-47  4'OOTiO,  116 

[=  102-36 
•  Incl.  0  08  Li,0.  ">  lucl.  0  07  Li.O.  ■  Inol.  0.88  TiO,. 

Pyr^  etc.— Ill  tbe  closed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for 
fluorine  in  ibe  open  tulie.  while  most  give  little  or  no  reitctlon  for  Iron  with  the  fluxes.  B  B. 
wliiiens  and  fuses  on  the  iliin  edges.  Completely  decompiled  by  sulphuric  acid,  leaving  the 
silica  in  thin  scales. 

Obs. — Phlogopite  Is  especiidl^  chnraci eristic  cf  serpentine,  and  crystalline  limestone  or 
dolomite.  It  is  often  associated  with  pyroxene,  ampbibole.  etc.  Prominent  localities  are:  Pargia, 
FiDland.  in  crystalline  limestone  with  diupside.  pargasite;  Aker  and  Ssla  in  Sweden;  Campo. 
longo  in  Switzerland  (Tessin),  in  dolomite;  Batnapura,  Ceylon,  etc. 

Phlogopite  occurs  also  in  New  York,  at  Gouverneur,  of  a  browniah  copper-red;  at  Pope's 
Mills,  St.  Ldwrence  Co. ;  Natural  Bridge.  JeSerson  Co;  colorless  at  Edwards,  jj^ 

N.  Y.;  Oxbow.  Also  at  Sterling  Mine,  Morris  Co.,  N.  J.,  rich  yellowish 
brown.  Inclining  to  red.  in  limestone;  at  Suckasunny  mine,  N.  J.,  deep  olive- 
brown,  inclining  to  yellow,  in  limestone;  Newton,  N.  J.,  yellow,  in  limestone; 
Franklin  Furnace;  Lockwood,  Sussei  Co.,  N.  J.,  deep  olive-brown,  like  tbe 
mica  of  Fine,  N.  Y.,tn  limestone.  The  crystals  at  Clarke's  Uill,  St.  Lawrence 
Co. ,  are  very  large,  sometimes  nearly  two  feet  long  (f.  3). 

At  North  and  South  Burgess,  Ontario,  in  flne  crvstals,  'Sometimes  very 
large;  also  in  Orenville,  Buckfngliam.  Templeton,  and  elsewhere  in  Quebec; 
in  geuerai,  common  in  the  crystalline  limestones  of  the  Laurcntian. 

Named  from  ({iXiiyanro'i,  firt-like,  in  allusion  to  tbe  color. 

The  aslerisin  of  pblogopile,  seen  when  a  candle-flame  is  viewed  through 
a  tUin  sheet,  is  a  common  character,  particularly  prominent  in  the  kinds  from 
nortberu  New  York  and  Canada.  It  has  been  shown  to  be  due  to  minute 
acicular  Inclusions  arranged  chlefiy  iu  the  direction  of  the  rays  of  the  preesure- 
A:.'ure  (f.  I,  p.  611).  producing  a  distinct  six-rayed  star;  also  parallel  to  the 
liiica  of  the  percussion-llgure,  giving  a  secondary  star,  usually  less  promiocnl 
than  the  other. 

The  nature  of  these  inclusions  is  uncertain,  and  the  same  mineral  may 
not  alwnys  be  the  cause.  Kose  suggested  cyanite.  but  later  referred  them  to 
a  uniaxial  mica;  rutlle  needles  have  been  noted  by  SandlHirger.  and  also  by 
Laertiix;  further  lounnaiiue  by  Rosenbutich.     Cf.  the  following  autbora: 
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G.  Rose,  Ber.  Ak.  Berlin,  614,  Oct  80.  1862.  Sandberger.  Jb.  Min.,  2.  102,  1882.  Lex.. 
Templutoa.  Bull.  iSoc.  Min.,  8,  99.  1885;  Ceylon,  12,  841.  1889.  Tschennnk.  Ber.  Ak.  Wien, 
76  (1),  135,  1877.  Koseubusch,  Mikr.  Phys.,  487,  1885.  Llndgren,  quoted  by  Clarke,  Am.  J. 
6c..  40.  411   1890. 

Alt. — Tiie  plilogopites  are  quite  liable  to  change,  loning  their  elnKticity.  becoming  pearly  in 
luster,  with  often  brownish  spois.  ais  if  from  the  hydralion  of  the  oxide  of  iron.  In  some  cases 
an  alteration  to  steatite  and  serpentine  bus  been  observed.  A  number  of  different  "veimicu- 
lites"  derived  from  phlogopiie  have  been  described,  as  noted  beyond. 

AsFiDOLiTE.     Aspidolith  F.  f>.  Kobell,  Ber.  Ak.  Mttnchen.  Miirch  6.  1869. 
An  olive-green  mica,  brownish  yellow  in  thin  leaves  witli  pearly.  Rubraetallic  luster.    Occurs 
in  aggregations  of  prismatic  crystals.     Axial  angle  ll''  55'.     Analysis  gave: 

SiO,       AlaO,       MgO        FeO      Na,0      KaO       H,0 
G.  =  2-72  46-44        1050        26  80        900        4  77        2*52        1-33  r=  10086 

The  composition  appix)aches  that  of  a  soda  pblogopite,  but  it  needs  further  exuniinution. 

B.B.  exfoliates  like  verniiculite,  givin^^  water  in  the  closed  tube.  In  the  forceps  difficultly 
fusible  to  a  dirty  gray-white  glass.  Entirely  decomposed  by  hydrochloric  acid,  leaving  the  silica 
In  pearly  scales. 

Found  in  the  Zillerthal,  in  Tyrol,  associated  with  chlorite. 

462B.  liepidomelana.    Hausmann,  Gel.  Anz.  G()tt.,  945,  1840.     Annite  Dana,  Min.,  1868. 

In  small  six-sided  tables,  or  an  aggregate  of  minute  scales.  Sometimes  (Bgr..  Zs.  Kr.,  16, 
189,  1890)  in  distinct  crystals  with  the  forms: 

b  (UIO,  U).  e  (001,  O),  n  (201,  -  2.i),  y  (048,  4-i),  o  (112,  -  J).  3f  (221,  -  2).  /<  (ill.  1). 
Angles  (Bgr.):  en  =  84"  48',  cM  =  85'*  29i'.  cu  =  %V  2f ,  MM"  =  59*  48'.  mm'  =  59^  12'. 

Cleuvage:  basal,  eminent,  as  in  other  micas.  Somewhat  brittle.  H.  =8.  G.  =  SO-S*! 
Luster  adamantine,  inclining  to  vitreous,  pearly.  Color  black,  with  occasionally  a  leek- green 
reHection.  Streak  grayish  green.  Opaque,  or  translucent  in  very  thin  lamins.  Ax.  plane  1 6. 
Ax.  angle  small,  from  0"  to  8°.     For  anal.  6,  5'-8\ 

Oomp.— Chietly  characterized  by  the  large  amount  of  ferric  iron.  In  part  an  orthosilicste. 
In  part  a  more  basic  compound.  It  can  hardly  be  regarded  otherwise  than  as  a  variety  of  biotiie. 
Anal.  6  gives  (H.K),Fe,(Fe.Al)4(8i04).. 

AnaL-1.  Soltmann,  Pogg.,  60.  664,  1840.  2,  Haughton,  (J.  J.  G.  Soc,  16,  129.  18MI. 
8,  Scheerer,  Za.  G.  Ges.,  14,  56,  1862.  4,  Rube,  ibid.  5,  Baltzer,  Jb.  Min..  654.  1872.  6,  Rg.. 
Min.  Ch.,  Erg.,  119,  1886.  7,  Flink,  Zs.  Kr.,  16,  191,  1890;  eariier,  Scheerer.  8,  9,  Rigjr*. 
Am.  J.  Sc,  31,  268,  1886.  10,  Id.,  ibid.,  34,  188.  1887.  11,  Clarke  &  Schneider,  ib..  40,  410, 
1890.     12,  Cooke,  ibid.,  43,  222,  1867.     18.  Riggs,  ibid.,  Am.  J.  Sc,  32,  859,  1886. 

SiO,  TiO,  Al.O,  Fe,0.  FeO  MnO  MgO  CaO    K,0  Na,0  H,0 

1.  Wermland  G.  =  8.00      8740    —     1160    2766  12-48      —  0  26         9*20      —     OCO 

[=  9915 

2.  Ballyelin  85-66    —     1708    2870    8-65    1'95    807    0*61    945    0-85    4  80 

f=  99-61 
8.  Freiberg  87  50  8  06    17  87    12  98    9*95    0  20  1015    0*45    0*88    8 00    848 

1=  99  42 

4.  "  86-89  8-16    1500    1629    6-96      —     9'66    1 75    606      —     440 

I  =  10015 

5.  Adamello    G.  =  8-07      8648    —     1440    16  71  1740     ir,     687    1 66    5*54    008     — 

=  99-04 

6.  "Brevik"  82  97  2  42    1188    16-48  20-72    864    108      —     803    0*80    8-85 

[F  1  -29  =  102  16 

7.  Langesund  flonl  84-87^4*68      684    2489    7*47    2  41    405    078    908    2*18    2  27 


I  =  98  U2 
1*55    4-< 


8.  Litchfield,  Me.  8209    —     18-52    1949  1410    142    1 01      —     812    1*55    4-62 

[=  100*93 

9.  "  ••  82  85    —     17*47    2422  18 11     102      —     089    6-40»  070    4  67 

[=  100  83 

10.  Baltimore  85*78    —     16  89    14*55  1102    108    8  67      —     776     0*56    4*48 

r=  100  29 

11.  Port  Henry  84*59  2*70    18*22      7*80  22  27    041    582      —     8  59    020^  489 

[F  0-84,  (Co,Ni)0  0*80  =  IQO^ 

12.  Annite        G.  =  8-169    8965    —     1678    1207  1748    0-60«  062      —   10*66    0  59*  I'.-O 

r8iF4  0-62  =  100  42 
18.        <'  81*96  8*42    11*98      8  06  80*85    0  21    005    0  28    8  46     1*54    4  2^*^ 

[=  100  46 

•  In  orig.  6  40  NatO.  ^  Incl.  0*04  Li.O.  •  Mn,0«.  *  U,0. 
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Pyr.,  etc.— B.B.  at  a  red  heat  becomes  brown  and  fuses  to  a  black  magnetic  globule  Easily 
decomposed  by  bydrocbloric  acid,  depositing  silica  in  soales;  this  is  an  important  distiuguishing 
cbaracter. 

UDtf. — A  scaly-massive  mineral  at  Persberg  in  Wermland,  Sweden,  containing  embedded 
prisms  of  hornblende,  the  scales  half  a  line  or  so  across;  Langesuud  Lo'd,  Norway:  mica-like  at 
Abburforss  iu  Finland;  in  granite  in  Ireland,  at  Bullyellin  in  Co.  Carlow,  Leiuster,  at  Ballygihen 
in  Co.  Done^^l,  nud  ut  Canton,  mostly  in  largish  ciystals  or  plates  (|  inch  across  and  lar^r). 
The  Donegal  iind  Leiuster  micas  are  optically  uniaxial,  according  to  Haughton.  Similar  iron 
micas  occur  ut  Litchfield,  Me.,  Baltimore,  Md.,  etc. 

Annite  occurs  in  the  Cape  Ann  granite,  with  ciyophyllite,  orthoclase,  albite,  and  zircon 
(cyrtolite). 

Lepidomelane  is  named  from  XeitU,  scetle,  and  fieXa?,  black. 

Ptekolite  Breithaupi,  B.  H.  Ztg.,  24,  886.  Appears  to  be  an  altered  lepidomelane,  of  a 
pearly  luster,  and  a  color  between  olive-green  and  liver-brown;  scaly  massive  in  texture.  It 
occurs  in  the  Brevik  region,  Norway,  with  astrophyllite,  wOhlerite,  segirite,  etc.  See  further 
p.  408. 

AxuROiTE  Breith.,  B.  H.  Ztg.,  24,  836,  1866.  Massive,  consisting  of  scales,  rarely  having 
an  hexagonal  outline.  Cleavage:  basal  eminent,  as  in  mica.  H.  =  2*25-8.  G.  =  2  984-8 
Luster  pearly  to  vitreous.  Color  purple  to  cochineal -red;  in  thinnest  plates  rose  red;  streak  rose- 
red.  Transparent  to  translucent.  Optically  uniaxial.  Contains  much  manganese,  but  not 
analyzed.  Occurs  with  manganese  ores  at  St.  Marcel  in  Piedmont.  Named  frum  txA.ovpyo'i, 
purple.     It  may  be  identical  with  manganophyllite,  p.  629. 

Hklvetan  R,  T.  Simml&r,  Kenng.  Ueb.,  185,  1865, 1868.  A  micaceous  mineral  forming 
part  of  a  schist  and  quartz vte  in  the  gneiss  formation  (Alpinyte)  of  the  Alps.  U.  =  8-8 '5; 
G.  =  2  77-303;  luster  pearly  or  waxy;  color  gray  to  whitish,  reddish,  greenish,  violet,  and 
copper-red;  streak  grayish  white  to  reddish.    In  the  closed  tube  yields  little  or  no  water. 

Analysis,  Simmler,  Jb.  Min.,  848,  1868: 

SiOa  67  07  AUG,  1805  FeO  4-43  CaO  2-38  MgO  218  KaO  7-37  Na,0  1-69  H.O  1-86=10003 
It  may  be  muscovlte,  impure  with  quartz,  etc. 


463.  ROSCOBUTB.    J.  Blake,  Am.  J.  Sc.  12,  31,  1876.    Genth,  ib.,  p.  32. 

In  minute  scales^  often  in  stellate  or  fan-shaped  groups.    Stracture  micaceous. 

Cleavage :  basal  perfect.  Soft.  G.  =  2-92-^-94  Genth.  Luster  pearly.  Color 
diirk  clove-brown  to  greenish  brown,  dark  brownish  green.  Translucent.  Optically 
biaxial,  negative,     fix  J.  c.     Dispersion  p  <  v  Dx. 

Comp. — A  vanadium  mica;  formula  doubtful.  Genth  calculates  HsK(Mg,Fe) 
{Al,V),(SiOJ,.. 

AnaL— 1,  Genth  (after  deducting  085  gold,  quartz,  etc.).  Am.  Phil.  Soc.,  17,  119,  1877; 
also  earlier  on  less  pure  material.  Am.  J.  Be,  12,  82,  1876.  2,  8,  lioscoe,  Proc.  Roy.  Soc.,  26, 
109,  1876. 

G.         SiO,    V,0.   A1,0,  Fe,0,  Mn^O,  FeO  MgO  CaO   K,0  Na,0  Li,0  H.O 

1.  47-69    20-56*  14 10      —       —     1*67    2  00      —     7*59    019     tr.      4  96=  9876 

2.  2-902      41-26    28-85»»   14-84    104    145      —     1-96    0  61    8*26    0*72      —     0-94hygrosc. 

[water  212-  lUl-68 
a  —      28-86*  1394    128    085      —     206    0-62    887    0*92      —     l-22hygrosc. 

[water  2'42 

*  In  the  earlier  analyses  VeOn  was  assumed.  *  V«  0». 

Fyr.,  etc.— B.B.  fuses  easily  to  a  black  glass.  Gives  with  salt  of  phosphorus  a  dark  yellow 
bead  O.F..  and  an  emerald-green  bed  R.F.    Only  slightly  acted  upon  by  acids. 

Ob«.— Occurs  intimately  mixed  with  gold  in  seams  (^  to  -^  in.  thick)  in  poi-phyir,  and  fill- 
ing ciiviiies  in  quartz,  at  the  gold  mine  at  Granite  Creek,  near  Coloma.  El  Dorado  Co.,  California; 
also  from  Big  Red  Ravine,  near  Sutter's  mill,  where  gold  was  first  discovered  in  California 
{flunks,  Min.  Sc.  Press,  June  25.  1881).  Hanks  remarks  that  at  the  Granite  Creek  locality  some 
400  or  oOio  lbs.  of  the  mineral  have  been  discovered,  which  were  wasted  in  the  extraction  of  the 

Genth  also  describes  (1.  c.)  a  mineral  occurring  in  the  Magnolia  District,  Colorado,  as  a  thin 
earthy  incrustation,  of  a  grayish  to  olive-green  color  on  calaverite,  also  inclosed  in  quartz,  and 
giving  it  a  green  color.  An  analysis  of  the  quartz  gave  Quartz  79-38,  Te  106,  Aj j)'08  =  80*46: 
the  balance  (195  p.  c.)  is  assumed  to  belong  to  the  green  mineral  which  forms  the  coloring 
matter.  An  analysis  of  this,  after  the  deduction  of  the  quartz,  gave  (mean of  5  partial  analyses) 
SiO.  56-74,  AUO,  19-62.  V,0,  7  78.  FeO  8  84,  MgO  2  63,  Na^O  0  94,  K^O  8  M  MnO,Li,0  «r., 
HtO  undet.  =99  66.   Genth  regards  this  as  probably  closely  related  to  roscoelite,  perhapsa  variety. 
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2.  Clintonite  Group.    Monoclinic. 

461     Margarite  H,CaAl,Si,0», 

466.     Seybertite  H,(Mg,Ca)Al.Si,0„ 

Brandisite 

466A,  XanthophylUte  H,(Mg,Ca)„Al,-,Si,0„  ? 

a  :h:d  =  0-57735  : 1 :  3-2443        )8  =  90' 

466.  Chloritoid  H,(Fe,  Mg)  Al.SiO,  Triclinic  ? 

467.  OttreUte  H,(Fe,Mn)Al,Si,0,  ? 

The  minerals  here  included  are  sometimes  called  the  Brittle  Micas  (Sprod- 
glimmer  Germ.).  They  are  near  the  micas  in  cleavage,  crystalline  form,  and  optical 
properties,  but  are  marked  physically  by  the  brittleness  of  the  laminae,  and  chemi- 
cally by  their  basic  character. 

In  several  respects  they  form  a  transition  from  the  micas  proper  to  the  chlo- 
rites.  Margarite,  or  calcium  mica,  is  a  basic  silicate  of  aluminium  and  calcium, 
while  chloritoid  is  a  basic  silicate  of  aluminium  and  ferrous  iron  (with  magnesium), 
like  the  chlorites. 

Seybertite,  brandisite,  and  xantbophyllite  are  near  one  another,  and  are  regarded  by 
Tschermak  and  Sip5cz  as  Isomorphous  mixtures  of  a  silicate  and  alumiuate 

H,CaMg4Si,0,,    and    HaCaMgAUO,,. 

For  zanthopbyUite  the  ratio  5  :  8  is  given;  for  brandisite  8:4;  for  seybertite  4  :  5.  Ottrelite 
is  sometimes  assumed  to  be  identical  with  chloritoid.  bul  receut  analyses  give  it  a  much  higher 
percentage  of  silica.    Tschermak  also  includes  sapphirine  (p.  561)  in  this  group. 

Ref.— Tschermak  &  SipOcz,  Ber.  Ale.  Wien,  78  (1),  Kov.,  1878,  or  Zs.  Kr.,  3,  496.  1879. 


464.  MAROARTTZl.  Perlglimmer  (fr.  Sterzing)  Mohs,  Char.,  1820,  Grundr.,  232,  1824. 
Margarite  Tyi'oUse  min.  dealers,  Corundellite  (fr.  Pa.),  Clingmanite  (fr.  N.  C),  B.  SUliman, 
Jr.,  Am.  J  Sc,  8,  880,  883,  1849.  Emerylite  (fr.  Asia  Minor)  J,  L,  Smith,  lb.,  8,  878,  1849,  11. 
59,  1851.     Kalkglimmer  Oerm. 

Monoclinic.     Axial  ratio  near  that  of  biotite. 

FomiB:  b  (010,  »-i),  e  (001,  0),  »  (0-10-9,  -^-i),  it  (116,  -  J)?,  o  (112,  -  i),  q  (114,  i), 
q(3-8  10,  A),  p(337.  f). 

Angles  with  c  (001)  measured  (Tschermak)  and  calculated  from  the  biotite  axes: 


»  (010-9) 

t  (116)? 

0  (112) 

9  (114) 

q  (8-310) 

1>(887) 

Meas. 

75" 

49** 

72'  2l'-73' 

68'  22* 

63**  8' 

e9-70* 

Calc. 

74-  38' 

47"  30^ 

78*     1' 

68"  86' 

68"  U' 

70'  23 

Riirely  in  distinct  crystals;  habit  thin  tabular  ||  c.  The  basal  planes  often 
smooth  and  brilliant,  also  b,  q  (114),  the  others  uneven,  and  striated  ||  c.  Twinning 
common  according  to  the  mica  law,  often  repeated.  Usually  in  intersecting  or 
aggregated  lamina?;  sometimes  massive,  with  a  scaly  structure. 

Clravage:  basal,  perfect.  Liiminae  rather  brittle.  H.  =  3'5-4'5  G.  =  2"99- 
3'08.  Luster  of  base  pearly,  of  lateral  faces  vitreous.  Color  grayish,  reddish 
white,  pink,  yellowish.     Translucent,  subtranslucent. 

Optically  — .  Ax.  pi.  J.  /;.  Bx^  approximately  J.  c,  but  varying  more  widely 
than  other  micas,  a  <?  =  +  6°  27'  Tscnermak.  Dispersion  p  <  t\  Axial  angle 
large,  from  100"  to  120°  in  air.     Refnictive  index  /?  =  1-64-1-65  Becke. 

Com  p. — H,CaAl,Si,0„  =  Silica  302,  alumina  51-3,  lime  14*0,  water  4-5  =  100 
Oa  the  probable  structural  formula,  cf.  Clarke,  Am.  J.  Sc,  38,  391,  1889. 
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AnaL— 1-3,  J.  L.  Smith,  Am.  J.  8c..  11,  59.  1851,  16.  208.  1853.  4.  Id.,  ib  ,  42,  90.  1866. 
6.  Smilh  &  Brush,  ib.,  15,209.  1853.  6-12.  Geiith,  Am.  Phil.  Sot-..  13.  »99  1873.  also  other 
analA.;  further,  Smith,  Am.  J.  Sc,  6,  184,  1873.  13.  14.  Chatard,  quoted  by  Clarke,  ib.,  28, 
22.1884.  15,  J.  8  de  BenDeville,  quoted  by  Geiith.  Am.  J.  Sc  ,  39,  49,  1890.  11),  Id.,  ibid. 
17.  T.  M.  ChHtard,  quoted  by  G.  U.  Williams,  ibid.,  36.  263.  1886.     Also  5lh  £(1.,  pp.  506,  507. 


G. 

SiO, 

A1,0, 

FeaO, 

CaO 

MgO  Na,0  KaO 

H,0 

1. 

Gnmuch-dagh 

29  66 

50-88 

1-78'^ 

13-56 

0-50 

1-50 

3  41  =  101  29 

2. 

>Ia-  aria 

30  22 

4967 

l-33» 

11  57 

tr. 

2-31 

5  1-i  =-.  U^  22 

3. 

Nnxos 

30O2 

49-52 

1-65'' 

10  82 

0-48 

1  25 

5-55  =    99-29 

4. 

Chester,  Mass. 

32-21 

48  87 

2  50* 

1002 

0-32 

191« 

4-61  Li,0    0-32. 

[MnO  0-20  =  100-96 

5. 

SterzincT 

28-47 

50-24 

IfiVi 

1150 

0-70 

1  -87      tr. 

0-00  =    99  43 

6 

Unionville,  Pa. 

8012 

32  19 

49-62 

(►•91 

7  81 

0-41 

478    057 

3-93  =  100  22 

7. 

**            «t 

30-70 

49-33 

0*39 

11-86 

0-76 

0  96    u-65 

591   Li,0    036 

[=  100-92 

8. 

•t            t  • 

8  047 

30-45 

60-86 

0-42 

1-213 

0-37 

1-72    0-25 

4-48  =  100-68 

9. 

CuUukenee  M.,  N.  C 

.  3  055 

30-72 

49  83 

084 

10-84 

0  76 

219    0-26 

6  21  -  101-65 

10. 

•  •               *i 

3064 

2963 

5ia2»>  0  59 

1128 

109 

1-22    0-20 

4-73  =  100-06 

11, 

Gainesville.  Ga. 

3004 

3215 

49-28 

0  57 

11  09 

0-63 

118    1-04 

4-16  -  10010 

12. 

Dudley ville  Ala. 

8085 

28-71 

52  44 

0-39 

1152 

074 

067    0-20 

5  40  Li^O    0-38 
[=  10045 

13. 

GainesYille,  Ga. 

81-72 

50-03 

tr. 

11-57 

0-12 

2-26« 

4-88  =  100-58 

14. 

Iredell  Co  ,  N.  C. 

31  15 

4951 

11  13 

0-45 

274« 

5-68  =  10066 

15. 

Patrick  Co.,  Va. 

88  38 

46-49 

1-48 

6-02 

— 

2-47    2-38 

6-56gangue  1-70 
[=  99-38 

16. 

<•            t« 

85-79 

45-95 

108 

6-49 

— 

2-27    282 

6-40  gangue  2  07 
[=  100  82 

17. 

Cruger's  Ft..  N.  Y. 

81 

82-73 

46-58 

5-12* 

11-04 

1-00 

undtt 

4  49  =  100  96 

•  Pe^O,. 

»Tncl 

i.  Cr,0, 

0-13. 

•  Mainly  NaaO.              ^ 

'FeO. 

The  material  of  anals.  15, 16  was  derived  from  the  alteration  of  andalusite  and  probably 
contained  other  micas  besides  margarite. 

CarundelUte  and  elingmanite  were  based  on  an  incorrect  determination  of  the  silica  in  the 
toalyses. 

Dipfianite  of  NordenskiSld  (Bull.  Ac.  St.  Pet.,  6,  17)  is  only  margarite.  It  occurs  in  hex- 
agouiil  prisms  with  perfect  basal  cleavage.    H.  =  5-5*5     G.  =  3-04-8-97.    Color  white  to  bluish. 

P3rr.,  etc.— Yields  water  in  the  closed  tube.  B.B  whitens  and  fuses  on  the  edges.  Slowly 
snd  imperfectly  decomposed  by  boiling  hydrochloric  acid. 

Obs. ^Associated  commonly  with  corundum,  and  in  many  cases  obviously  formed  directly 
from  it;  thus  ut  the  emery  deposits  of  Gumuch-dagh  in  Asia  Minor,  the  islands  Naxos.  Kicaria, 
etc.     Similarly  in  the  U.  S.,  as  noted  below. 

Occurs  in  chlorite  from  the  Mt.  Greiner,  Sterzing  in  Tyrol,  where  first  found;  at  different 
locnliiifS  of  emery  in  Asia  Minor  and  the  Grecian  Archipelago;  with  the  corundum  of  Eknterin- 
burg,  Ural.     Diphanite  is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

In  the  U.  S..  at  the  emery  mioe  at  Chester.  Mass.;  at  Crueer's  Point,  near  Peekskill.  N.  Y., 
as  a  result  of  contact  metamorphism  in  mica  schist  with  stauroiite,  tourmaline,  etc.  (2£  =  IHi""), 
corundum  is  similarly  associated  in  the  same  region;  with  corundum  at  Village  Gi'een,  Delaware 
CV»..  Pa.;  coating  corundum  crvstalsat  Unionville.  Chester  Co.,  Pa.  {ccTundellite)\  with  corundum, 
andalusite,  etc.,  at  Bull  Mt.,  Paitrick  Co.,  Va.;  at  the  corundum  locality  in  Madison  Co.,  North 
V,tiny\\\\2L  {clingmanite)\  rare  at  the  Culsagee  mine  near  Franklin,  Macon  Co.;  in  fine  laminated 
crystals  at  the  Cullakcnee  mine  near  Buck  Creek  in  Clay  Co.;  at  Gainesville,  Hall  Co.,  Georgia, 
surrounding  a  nucleus  of  conmdum;  at  Dudleyville,  Alabama. 

Named  Margarite  from  tAapyapirn^^  pearl.  The  name  is  attributed  to  Fuchs,  but  he 
nowhere  published  it.  Vod  Leouhard  (Handb.,  766,  1826)  gives  it  as  "  the  current  name  among 
the  Tyroleso  dejilers  in  minerals." 

This  species,  according  to  Dr.  Krantz  of  Bonn  (Am.  J.  Sc,  44,  256,  1867).  is  the  original 
margarite.  The  specimen  from  Sterzing  analyzed  by  Smith  &  Brush  was  one  received  so  labeled 
from  Dr.  Krantz. 

Alt.— DrDLEYiTE  Oenih,  from  Dudleyville,  Alabama,  is  a  result  of  the  alteration  of  marg»> 
rite,  see  p  668. 

An  earthy  mineral  is  associated  with  and  forms  the  matrix  of  the  margarite  of  Gainesville. 
Oenrcia.  Siruciure  fine  eranular;  soft:  color  between  isabel-yellow  and  flesh  color.  Analysis 
of  material  containing  a  little  margarite,  Genth,  1.  c. 


O.  ^  2-8-il 


SiO,    Al,Oi  Fe,Ot  CaO    MgO  Na,0  K,0     ign.  quartz 

28  84    89  65    212    1475    1-26    048    160    10-41    217  =  10128 


Formula  nearly  4CaO  15Al,0,.12SiO,.7HaO. 

Be*,-  »  Tschermak.  Ber.  Ak.  Wien,  76  (1),  July,  1877;  Dx.,  Mln.,  1.  501,1863. 
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466.  8STBERTITZ3.  Bronzite  (fr.  Amity)  J.  Finch,  Am.  J.  Sc.,  16,  185,  1829.  Clinton. 
ite  (f r.  Amity)  Mather,  1828,  but  unpublished ;  Mather's  Rep.  G.  K.  Y. ,  467,  1843.  Seybertite 
(fr.  Amity)  CUmsan,  Ann.  Mines.  2,  498. 1882,  Am.  J.  Sc,  24. 171,  1838.  Clintonit  "  tn  Handsl" 
[==  of  the  trade].  Chrysophan  (fr.  Amity)  Breith.,  Char.,  92,  1882.  Holmlte  (from  Amity) 
Thomson,  Rec.  Gen.  Sc,  3,  885,  1836.  Aanthophyllit  G,  Bote,  Pogg.,  60.  654,  1840.  Reis, 
Ural,  2,  120.  514,  527. 

Bkandtsit  Liebener,  in  Haid.  Ber.,  1,  4,  1846.  Disterrit  Breitfi,,  in  v.  Eobell,  J.  pr.  Ch., 
41,  154,  1847. 

Monoclinic,  near  biotite  in  form.     In  tabular  crystals,  sometimes  hexagonal 
in  outline;  also  foliated  massive;  sometimes  lamellar  radiate. 
Crystals  usually  complex  twins  according  to  the  mica  law. 

Setbkrtitb.— Forms^:  c  (001,  0),  t  (027.  |-l).  ;r  (056,  f-i),  y  (052,  |4),  q  (114,  i),  p  (887,  |), 
I  (221,  2). 

Angles  on  c  (001)  measured  (Tscbermak)  and  calculated  from  the  biotite  axes: 

»(027)  3r(056)  y(052)  ?  (114)  p(337)  ^(221) 

Merts.  43'  70**    2'  88''  59'*  70**    8'  a*>*  W 

Calc.  43*'  5'  69*  52'  83''  2'  58°  85'  70'  23'  86*"  88* 

Brandisitk.— Forms*:  h  (010,  »-i),  c  (001,  0),  u  (012,  i  i),  y  (052,  f-i),  g  (091,  94),  p  (S37,|), 
»  (667,  ?),  I  (221,  2). 

Angles  on  e  (001)  measured  (Tscbermak)  and  calculated  as  above: 

u  (012)    y  (052)  ^  (091)    p  (337)     n  (867)     I  (21)2 

Meas.      58"  80'    83'  9'    88'         70**    8'    80"  41'    85**  42' 
Calc.       58*'  85'    83"  2'    88"  3'    70"  23     79*  64'    85*  38' 

The  position  of  the  forms  above  is  that  adopted  by  Tscbermak;  if,  however,  the  4-  and  — 
qundnints  be  reversed,  then  I  (221)  coiTesponds  to  the  characteristic  form  if  (221)  of  biotite,  but 
q  (114)  no  longer  finds  a  corresponding  form  as  now. 

Cleavage:  basal,  perfect.  Structure  foliated,  micaceous.  Laminae  brittle. 
Percussion-  and  pressure-figure  correspond  in  position  respectively  to  the  pressure- 
and  percussion -figure  of  mica.  11.  =  4-5.  G.  =3-3-1.  Luster  pearly  submt*- 
tallic.  Color  reddish  brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly 
yellowish  or  grayish. 

Pleochroism  rather  feeble.  Optically  — .  Double  refraction  strong.  Ax.  pi. 
J_  5  seyhertite ;  ||  b  brandisite,  Bx^  nearly  J_  c.  Axial  angles  variable,  but  not 
large,  see  below. 

Var. — 1 .  The  Amity  seyhertite  (called  also  elinionite,  holmite,  and  chrysophan)  is  in  reddish 
browu  to  ropper-red  brittle  foliated  masses:  the  surfaces  of  tbe  folia  often  marked  with  equilateral 
triangles  like  some  mica  and  chlorite.  G.=  3 '148  Brush.  Pleochroism:  c  pale  brownish  yellow; 
b  do. ;  a  colorless.     Ax.  plane  j. 6.     Axial  angle  3''-18"  Tscbermak.     Indices* 

a  =  1  646  /?  =  1-657  y  =  1568    Levy-Lcx. 

2  BrandisiU  (called  also  disterrite),  from  the  Fassathal.  Tyrol,  is  in  hexagonal  prisms  Af  a 
yellowish  green  or  leek-green  color  to  reddish  gray;  II.  =  5  of  base;  of  sides,  6^5.  G.  =3-042- 
3051  Kobell;  30l3-3-()6'2  Hauer;  301-3-06  Liebener.  Ax.  plane  |  b.  Axial  angle  15^-30  l>x.; 
18''-35''  Tscbermak.     Some  uf  it  pseudomorphous.  after  fassaite. 

Comp.— For  sevbertite  II.(Mg,Ca).Al,Si,0  =  3H,O.10(Mg,Ca)O.5Al,O..4SiO, 
=  Silica  19-3,  alumina  40-9,  magnesia  23-3,  lime  12-2,  water  4-3  =  100.  Here 
Mg :  Ca  =  8  :  3. 

As  stated  on  p.  636,  Tscbermak  regards  these  minerals  as  isomorphnus  mixtures  of 
HaCaMg4SiaOi9  and  llaCaMgAlaOu  in  the  ratio  of  4  :  5  for  scybcrtite,  of  3  :  4  for  hmndisiic,  and 
perhaps  of  5  :  8  for  xanthophyllito. 

Anal.— 1,  2.  Brush,  Dana,  Min.,  505,  1854.  3,  4.  SipOcz.  1.  c.  4.  Kobell.  J.  pr.  Ch.,  41. 
154,  1847.     5,  Sipocz,  1.  c. 

Seyberiite. 

G.  SiO,    A1,0.  Fe,0.  FeO    MgO     CaO    n,0      F 

1.  Amity.  NY.  2024    3918    8-27      —     20  84    13-69    104     —  nlk.1-48.  ZrO,0-75 

[-  100  39 

2.  *•  ••  20  13    88-68    3'48      —     2165    13-35    105      —  Rlk.1-48,  ZrO,0-68 

(-  100-45 
a        "  "      3  102        19  19    39-73    OOl     188    2109    13  11    485    1 -26  -  101-72 
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BrandikUe. 

a. 

SiO, 

Al.Ot  FetOt  FeO 

4.  MoDzoni          8047 

5.  "                8090 

20-00 
18-75 

4822    8-60      — 
8910    8  24    1-62 

MgO     CaO    H.O 

25-01      4  00    8-60 
20-46    12*14    6-85 


P 

—  K,0  0-57  =  100 

—  =  100-66 


Pyr^  etc — Tielda  water.  B.B.  infusible  alone,  but  whitens.  In  powder  acted  on  by  con- 
centrated acids. 

Oba. — SeyheriiU  occurs  at  Amity,  N.  T.,  in  limestone  with  serpentine,  associated  with  am- 
phibole,  spinel,  pyroxene,  graphite,  etc. ;  also  a  chlorite  near  leuchtenbergite  (Tschermak). 

The  seybertite  was  discovered  in  1828  bv  Messrs.  Finch,  Mather,  and  Horton,  and  named 
eUntOThiie  by  them  on  the  spot,  after  De  Witt  Cfinton.  as  stated  by  Mather  in  his  Rep.  Geol.  N.  Y., 
1843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers;  and  Finch,  the 
next  year,  1829  (1«  c-)*  announced  the  mineral  under  the  name  of  brongiie,  Clemson's  name  My- 
berUte,  after  H.  Seybert  (1882, 1.  c.),  has  therefore  priority  of  publication,  and  must  be  accepted 
as  the  name  of  the  species. 

BrandiiUe  occurs  on  Mt.  Monzoni  in  the  Fassathal,  Tyrol,  in  white  limestone,  either  dissem- 
inated  or  in  grouped  crvstals,  in  geodes,  among  crystals  of  fassaite  and  black  spinel;  it  is  often 
intimately  associated  with  leuchtenbergite. 
-1  Tschermak,  1.  c.  (ref.  p.  636). 


466A.  Zanthophyllita.  G.  Boss,  Fogg.,  60,  654, 1840.  Re!a,  Ural,  2,  120,  514,  637, 1248. 
Waluewite  Kok^hanfv,  2a.  Kr.,  2,  51,  1877,  Miu.  Russl.,  7,  846.  P.  v.  Eremeyev,  Yh.  Min. 
Qes.,  11,  841,  855, 1876.    Walujewit,  Walouewite,  Valuevite. 

Monoclinic,    Axes   dilib^  0-67735  :  1  :  3-24427;  (i  =  90^  0'  =  001  A  100 
Koksharov'. 

100  A  110  =  30**  0%  001  A  101  =  79"  64J',  001  A  Oil  =  72^  52'. 


Forma: 

c  (001.  0) 
L  {im,  i-S) 
«  (808,  I  i) 


X  (102,  i-i) 

y  (018,  i-i) 

A(0-8  16.  A-l) 
V  (039,  H) 


r  (014.  i-i) 

t  (Oia,  H) 

to  (119,  -  4) 
*  (118.  -  J) 


«  (116,  -  J) 
00  (119,  i) 
0  (118,  4) 


o"  (116.  \) 
n(l-8  24,-Jl.8) 
d  (134,  -  H) 


1. 


8. 


^.-^ 


Figs.  1-8.  Waluewite.  Kk. :  3,  with  x  (103)  in  front;  8,  in  normal  position. 


er 


w  zr 

€i    -  47    14' 

en     =    25'    54' 

70^  24i' 

ek  =  89*    8* 

cd      =  ♦70'*  24i' 
dd"  =    6«*  12' 

22'     4i' 

M    =  47'  144' 

ar  19* 

cva  =  85*  47' 

ibk'     =     66'*    7' 

89'    8' 

<»   =  89'    8* 

oo'     =     66*    7' 

ko 

^ 

86' 

48^ 

ox 

ss 

89" 

15' 

od 

s 

89- 

15' 

bed 

^ 

♦80* 

Crystals  tabular  |  c,  with  the  faces  z  (l02),  d  (134)  prominent;  c  smooth,  the 
other  faces  rough  and  allowing  only  approximate  measurements.  Since  the  angles 
ex,  cd  are  nearly  equals  the  symmetry  approximates  to  that  of  the  rhombohedral 
system.  Further,  the  form  simulates  the  regular  octahedron,  since  the  angles 
differ  but  little  from  the  octahedral  angle  (70°  32'),  cf.  above.  The  crystals  often 
twins,  according  to  the  ordinary  mica  law,  commonly  made  up  of  three  individuals 
having  the  base,  c,  in  common,  the  position  of  each  differing  120°  in  azimuth  from 
that  of  the  next.  Also  similar  trillings  united  in  twinning  position  with  c  as  comp.- 
face. 

Cleavage:  c  perfect.     Percussion-figure  with  rays  parallel  the  edges  c/z^  c/d 
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^/d'\  hence  occupying  the  same  position  as  the  pressure-figure  with  the  true  micas; 
while  the  pressure-figure  corresponds  in  position  with  the  percussion-figure  of  mica. 
Etching-figures  on  c  in  the  form  of  an  equilateral  triangle  with  an  angle  directed 
toward  x.  Folia  brittle.  H.  =  4'6.  G.  =  3'093.  Luster  vitreous;  on  cleayage 
plane  pearly.  Color  leek-  to  bottle-green.  Transparent  to  translucent.  Pleochro- 
ism  rather  feeble:  ||  t  fine  green;  J.  t  reddish  brown. 

Optically  — .  Ax.  pi.  \  h.  Bx  inclined  32'  to  the  normal  to  Cy  Bkg.  Inter- 
ference-figures confused,  and  ax.  angle  variable:  20^^°  Bkg.;  20**  to  40°  Dx.;  \T  to 
32°  Tschermak.     Dispersion  p  <  v. 

Var. — 1.  The  original  xanthophi'Uite  is  in  crusts  or  in  implanted  globular  forms,  1|  in. 
through,  which  consist  of  tabular  crystals  about  a  center  of  schist,  which  is  also  the  enclosing 
rock.  Optically  negative.  Ax.  angle  usually  very  small,  or  sensibly  uniaxial,  Dx.;  some- 
times 20°. 

2.  Waluemte,  In  distinct  crystals  showing  the  forms  and  optical  characters  given  above. 
Axial  angle  17°  to  32^ 

Comp.— Perhaps  (Groth)  H,(Mg,Ca),,Al„Si,0„.     Cf.  also  p.  636. 

Anal.— 1-8,  Meitzendorf,  Pogg..  68,  165,  1843.  4,  NikoUyev,  Yh.  Min.  Ges..  19,  28, 1884. 
6.  Id.,  quoted  by  Koksharov,  1.  c.    6,  Id.,  ib.,  18,  228, 1888. 

G.  SiO,     AUO,  FeaO.  FeO      MgO      CaO      J^a,0    H,0 

I,  XanlhophylliU  16-55  43  78  —  2(2  1904  1812  0*67  4-38  =  100  06 
a.  •'  16-41  4317  —  2-23  1947  1450  062  4-45  =  10(J  85 
8.  "  16-20  44  96  —  2-78  19  48  1215  055  4-88=l<K»86 
4.  "  8  090  15-55  48-51  1-72  tr.  20  97  1825  —  487  =  9987 
6.  WalumiU  8098  1690  4355  231  0  88  1747  1800  —  507  =  9868 
6.            "  8075          16-89  43-40  1*57  0*60  2088  18  04  —  439  =    99  77 

Xanthophyllite  was  from  the  Shiskimskaya  Mts.  near  Zlatoust  in  the  Ural. 

Waluewiie  is  found  with  perovskite  and  other  species  in  chloritic  schists  in  the  mine  Nikolaye- 
Kaximilianovsk,  near  Achmatovsk,  in  the  southern  Ural.  Named  after  the  Russian  minister  P. 
A  von  Waluew  (Valuev). 

Ref.— 1  Kk..  1.  c,  and  Min.  Russl.,  9,  278. 

466.  OBIiORITOID.  Chloritspath  Fiedler,  Pogg.,  26.  829,  1882.  Chloritoid  (7.  Ba9e,  Reb. 
Ural,  1,  252,  1887.  Barytophyllit  Oloek,,  Grundr.,  570, 1889.  Masouite  C,  T.  Jaekson,  Rep.  O. 
Rhode  Island,  88,  1840.  Am.  J.  Sc,  40,  186,  1841.  8ismoudine  Delesse.  Ann.  Ch.  Phys ,  9. 885, 
1848.    StrQvei-ite  Bretina,  Anzeig.  Ak.  Wien,  101.  1876.    Salmite  B,  Frost,  Ann.  8oc.  G.  Belg., 

II,  93,  1888-84. 

Monoclinic  ©r  triclinic*.  Rarely  in  distinct  tabular  crystals,  usually  hexagonal 
in  outline  and  twinned  with  the  individuals  turned  in  azimuth  120°  to  each  other. 
Forms:  c  (001,  0),  also  (Tschermak)  the  pyramids  «,  w,,  and  the  clinodomes  f , /. 

Tschermak  shows  that  if  »  =  111,  then  e  =  Oil,  j  =  011-2,  w,  =  882.    If.  however,  the 
forms  are  referred  to  the  biotite  axes,  the  symbols  and  angles  (on  o)  are  taken  as  follows : 


•  (0-9-10) 

i  (051) 

n  (9-9-10) 

m,  (443) 

Meat. 

71' 

86' 80' 

80"   6' 

83-25' 

Calc 

71*  15 

86*30' 

80*  22' 

88' 28' 

The  form  m,,  however,  may  correspond  to  M  (221)  of  biotite  which  gives  cM  =  85*  88'. 

Crystals  grouped  in  rosettes.  Usually  coarsely  foliated  massive;  folia  often 
curved  or  bent;  and  brittle;  also  in  thin  scales  or  small  plates  disseminated  through 
the  containing  rock. 

Cleavage:  basal,  but  less  perfect  than  with  the  micas;  also  im)>erfect  parallel 
to  planes  ('//,)  inclined  to  the  base  nearly  90**  and  to  each  other  abont  GO""; 
b  difficult.  LaminsB  brittle.  H.  =  6-5.  G.  =  3-52-3-57.  Color  dark  gray, 
greenish  gray,  greenish  black,  grayisn  black,  often  grass-green  in  very  thin  plates. 
Streak  uncolored,  or  grayish,  or  very  slightly  greenish.  Luster  of  surface  of 
cleavage  somewhat  pearly. 

Pleochroism  strong:  c  yellow-green,  b  indigo-blue,  a  olive-green.  Optically  +• 
Double  refraction  feeble.  Ax.  pi.  nearly  |  b,  Bx^  inclined  a  few  degrees  to'  the 
normal  to  c  (001),  12°  Tschermak.  Dispersion  p  >  r.  large,  also  horisontaL 
Ajcial  angles  large,  in  air  100°  to  118°,  see  below. 
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St.  Marcel 

2Ha.r    =    64"  34' to    74"    6' 

Zermatt 

2Ha.r    =    67'    I'to   7rir 

2Er      =  lir  50' to  117*  48' 

Val  de  Cliisone 

2H„    =    64"  33' 

2Er      =  101"  26' 

1.  The  oriffinal  Moritoid  (or  Chloritspatb)  from  Kosoibrod,  near  Ekaterinburg  in  the  Ural, 
is  in  large  curviug  laniiDS  or  plates,  grayish  to  blackish  green  in  color,  often  spoiled  with  yellow 
from  mixture  with  limouite;   G.  =  3'55  Fiedler.  3557  Breith. 

2.  Tbe  Hmumdine  is  from  St.  Marcel:  it  occurs  also  with  glaucophane  at  Zermatt  in  the 
Valais.  Switzerland,  and  similarly  in  the  Val  de  Chisoue,  Piedmont.  Des  Cloizeaux  shows  that 
the  form  is  probably  triclinic.  smce  the  plane  augles  measured  on  c  between  the  cleavage- 
directions  of  the  60''  pynunid  (m,)  and  tluit  of  b  (010)  differ  by  some  4";  thus. 

Si.  Marcel  62"  SO'.  58",  Zermatt  62"  44',  57"  27',  Chisoue  62".  58". 

The  sum  of  these  angles  is  sensibly  120".  Further  the  ax.  plane  is  not  exactly  |  h,  but  makes 
AQ  angle  of  1"  to  1^  30  with  this  direction.    Axial  angles* 

2Ha.gr  =    57"        to  65"  38' 
2Ha.gr  =    62'  89  to  64"  ST 
2E^     =  108"  44' 
2Ha.gr  =    57"  54' 
2Egr     =    91' 22' 

Of  the  above  the  angles  in  air  (2E)  were  measured  directly;  those  in  oil  (2H)  are  the  sum  of 
die  angles  wiih  the  normal  to  c,  viz. ; 

2Ha.r     =  29"  34'  +  35"      =  64*  84';    also  35"    4'  +  39'    2'  =  74"    6',  etc. 
2na.gr   =25"    O'  +  32"  0'  =  67"    0  33"  14'  +  32"  24'  =  65"  38'. 

The  fact  that  the  dispersion  is  greater  for  one  axis  than  for  tbe  other  confirms  the  triclinic 
form. 

3.  ScUmite  is  a  manganesian  variety  occurring  in  irregular  masses,  having  a  coarse  saccha- 
ruidul  structure  and  gruyiah  color.     G.  =  3'3b. 

a  MiuTnite,  from  Nat  it  k.  K.  I.,  is  in  very  broad  plates  of  a  dark  gra^h  green  color,  but 
blj:sh  green  in  very  thin  laminse  parallel  to  c,  and  grtu'ish  green  at  right  angles  to  this; 
G.  ~  3'529  Keungott;  c  (001)  on  plane  oi  cleavage  =  85  .  Dx.  It  is  evideully  Impure,  and 
this  iMusi  have  been  true  of  the  material  analyzed  by  Jackson  (anal.  15).  Named  after  Mr. 
Owec  Mason. 

The  Canada  mineral  is  in  small  plates,  one-fourth  inch  wide  and  half  this  in  thickness, 
di^^seminated  through  a  schist,  and  also  in  uodules  of  radiated  structure,  half  an  inch  through: 
G.  =  3'5:3  Hunt.  That  of  Gumuch  dap;h  resembles  sismondine,  is  dark  green  in  thick  folia  and. 
grass  green  \u  very  thin;  G.  =  3*52  Smith. 

Comp.— Empirical  formula  for  chloritoid  H,(Fe,Mg)Al,SiO,.     If  iron  alone  is 
present,  tl.is  requires:  Silica 23-8, alumina  40*5,  iron  protoxide 28 '5,  water7'2  =  100. 

In  Minute  manganese  is  present  replacing  the  ferrous  iron. 

Anal.— 1,  Bonsdorf,  quoted  by  Rose,  1.  c.  2,  Kobell,  J.  pr.  Ch..  68,  40,  1853.  8,  SipOcz, 
quoted  bv  Tschermak  4,  Renard.  quoted  by  Barrois,  Bull.  Soc.  Mln.,  7.  42. 1884  5,  6,  Meddle, 
Mxn.  Mag.,  3,  28,  1879.  7,  Prost.  1.  c,  after  deducting  15  06  p.  c.  quartz  (Kg..  Min.  Ch.,  Erjr., 
71,  1886).  8,  Suida.  quoted  by  Tschermak.  9,  10,  Damour,  Bull  Soc.  Min.,  7,  80.  1884. 
11,  J.  Liiwrence  Smith.  Am.  J.  Sc,  11,  64,  1851.  12,  T.  S.  Hunt,  ibid.,  31,  442,  1861,  Rep.  G. 
Canada,  194.  1854.  13,  Genth  Am.  J.  Sc.  39,  50.  1890.  14,  J.  D.  Whitney,  Proc.  Nat.  Hist. 
Soc.,  Boston,  3,  100,  1849.     15,  C.  T.  Jackson,  Rep.  G.  Rh.  Island,  88.  1840. 


1.  Kosolbrod 
2. 

3.  Pregnilten 

4.  lie  de  Groix 

5.  Sbethind,  ehve-broto^n 
6-  *  *  dark  green 
7.  Vielsalm,  SalmiU 


G. 
8-55 

8-538 

3-856 

3-39 

8-88 


SiO,  AUG.  Fe,0,  FeO   MnO  MgO  CaO  HaO 

27-48  35-57      —   2705    080    4  29      —  6  95  =  101  64 

2301  40-26      —    27-40      —     3  97      —  6-34  =  100  98 

24  90  40-99  0  55  2428  —  3-38  —  782  =  10187 
24-90  40-36      —    2617      —     254      —  6-23  =  100*20 

25  36  41-74  390  13-93  0  92  6  82  090  6-57  =  10014 
24  47  41-34  0-38  18  52  091  680  0*30  6  98=  99"70 
22-52  39-60    3  97  1535    8*40    210    035  7*44  CoO  005 

[=  99-78 

8.  St.  Marcel,  8ienu>ndine     842         2608  42  83    409  14*82      —     7-80    035  656    Alk.  tr. 

—  6  90  = 

—  6-90  = 

—  708  = 

—  6-10  = 
3  32    0-21  6-64  Alk.  0*14 

[=  99-31 

33  72      —     0-13      —  500  =    99*28 

25-93    600    0-24      —  4  00  =    9837 


9. 

10.  Zermatt 

11.  Asia  Minor 

12.  Leeds.  Canada 


8-49 
836 
8-52 
8-513 


13.  Patrick  Co.,Va.,  blk.  gm.  3*614 

3  450 


14.  R.  Island,  Masomie 
15. 


<< 


•  f 


25  50  3818 
24-40  42-80 
23-91  89-52 
26-30  3710 
25  03  39  75 

28-27  8216 
33  20  2900 


5*19 
617 


23-58  — 

1917  — 

2805  — 

25*92  0-98    8-66 

22-92  ISO 


100*98 
99-30 
99  44 
98-56 

100  01 


The  Kosoibrod  chloritoid  is  associated  with  mica  and  cyanite.     Sismondine  occurs  at  St. 
Jfarcel   in  a  dark  green  chlorite  schist,  with  garnet,  magnetite,  and  pyrites-  "J^atZ^noay 
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Yalals;  Pregratten,  Tyrol;  Val  de  Chifione,  Piedmont.  Other  localities  of  chloritoid  are  lie  le 
Groix  (Morbihan);  embedded  in  laree  crystals  at  Yanlup,  Shetland;  Ardennes  (relatively  large 
scales)  in  schists  with  true  ottrelite;  Rhode  Island  (nuuonite)  in  an  argillaceous  schist;  Chester, 
Mass.,  in  schist, with  emery,  diaspore,  etc. ;  at  Bull  Mt.,  Patrick  Co.,  Va.,  with  corundum,  cyanite, 
etc.:  Canada,  at  Brome  and  Sutton,  Brome  Co.,  in  micaceous  schist,  and  at  Leeds,  MeganticCo., 
Quebec,  in  argillaceous  schist;  at  Qumuch-dagh,  Asia  Minor,  with  emery. 

Pyr.,  etc. — In  a  matrass  yields  water.  BTb.  nearly  infusible;  becomes  darker  and  nkagnetic. 
Completely  decomposed  by  sulphuric  acid.  The  masonite  fuses  with  difficulty  to  a  dark  green 
enamel . 

Obs.— Occurs  commonly  in  metamorphic  schists,  micaceous  or  argillaceous  (pliyllytes)  in 
embedded  crystals  or  scales,  often  grouped  in  fan-shaped,  sheaf -like  forms,  also  in  irregular  or 
rounded  grains.  Most  of  what  has  been  called  ottrelite  probably  belongs  here,  for  the  two  min- 
erals are  closely  related,  although  they  cannot  at  present  be  united. 

Named  Chloritoid  by  Rose  irom  the  resemblance  to  chlorite.  The  name  OhloriupoUh,  or  in 
English  Chlorite  Bpar^  has  the  precedence  in  time,  but  it  is  objectionable  in  form  and  significa- 
tion, and  has  rightly  been  superseded  by  chloritoid.  Sismondite  was  named  for  P^f.  Sismonda 
of  Turin. 

Rel.— 1  Tschermak.  Ber.  Ak.  Wien,  78  (1).  Noy..  1878.  Becke.  Min.  Mitth.,  1,  269,  1878; 
Foullon,  Jb.,  O.  Reichs.,  33,  220, 1888.  Dx.,  Min.,  1,  468,  1862;  Bull.  Soc.  Min.,  1,  80,  18^. 
Barrels,  ibid.,  7.  87;  Lex.,  ibid.,  9,  42,  1886. 

467.  Ottrelita.  Be»  CMasaux  and  Damour,  Ann.  Mines,  61,  867,  1842.  Phyllite  Thorn 
oan,  Ann.  Lye.  N.  T.,  3,  47,  1828.  Newportite  ToUon,  Shepard's  Min.,  1,  161,  1857.  Yeuas 
quite  Dam<nir,  Bull.  Soc.,  Min.,  2,  167,  1879. 

Monoclinic  or  iriclinic*.  In  hexagonal  crystalline  scales,  showing  c(001,  0).  6(010.  t-i), 
n  (ill),  KudJ  (0-11 -2).  Measured  angles  en  =  79*  60'.  Cf.  chloritoid,  p.  640.  Twins  as  with 
chloritoid;  simple  crystals  also  common.  ..     ^  ,      , ,    .  .  , 

Cleayage:  basal,  rather  perfect.  H.  =  6-7.  G.  =  8*8.  Color  blackish  gray,  greenish 
gray,  black:  streak  grayish,  greeoish.    Pleochroism  not  strong  as  with  cbloritoid  (Dx  ). 

Optically  +•  l5ouble  refraction  weak.  Ax.  pi.  |  b.  Bx.  incliued  to  the  normal  to  e  (12* 
Tschermak).    Axial  angle  yariable.     Dispersion  sometimes  p  <  «,  also  p  >  v. 

Oomp.— For  ottrelite  perhaps  H,(Fe,Mn)Al,Si90.  =  Silica  88*5.  alumina  32-7.  iron  protoxide 
23-0,  water  5*8  =  100.  The  formula,  however,  is  doubtful,  because  of  the  difficulty  of  obtaining 
pure  material,  free  from  inclusions,  for  analysis.  The  formula  H<(Fe.Mn)sAl48ieOi4  requires: 
Silica  43-2.  alumhia  24-5,  iron  protoxide  2o'8.  water  6  5  =  100.  ^^  .    , 

For  tenasquite  the  formula  is  given:  H.FeAUSiiO,,  =  Silica  48*4.  alumina  274,  iron 
protoxide  19*8,  water  49  =  100.  It  occurs  in  masses  having  a  lamellar  and  radiated  co'stalline 
structure.    H.  =  5-5.     G.  =  8  26.    Color  grayish  black.    Streak  gray.    Optically  +.     Axial 

angle  large.    Dispersion  feeble.    Dx.  «    ^,  «  „    ^,       «  ,       •    -r 

AnaL— 1,  Damour,  1  c.  p.  857.  2,  Thomf  on,  1.  c.  8,  Klement,  Bull.  Mus.  Bclg.,  I,  45» 
1882.    4,  Renaid.  ibid.,  p.  46.    5,  Klement,  ibil.,  p.  47.     6,  Damour,  1.  c. 

G.  SiO,   A1,0,  Fe,0,  FeO  MnO  MgO  CaO  H.O 

1.  OiiTez,  OitreHte  43-84    24  63  -~     1672  818      -  --  5-66  =    «W 

2.  Stisrlinir.  PhylUte  8840    28-68  17  52       —  8  96      —  —  4  80  =  100 16 
8    S™ t                           8-266  4166    2947  402    1787  0-98    1-67  -  584  =  101-35 

4  Lieraeux  8266        4055    80-80      8-82    1246    651    045    1  29  [4  12]  =  100 

5  ottrez  4248    29  29      8  80    1211    6 10    205     tr.      607  =  10040 
«;   Venatguite                     8  26         4479    2971        -     20  75      -     0  62      -     4  98  =  10080 

Pyr.,  etc.— Yields  water  in  the  closed  tube.    Difficultly  fusible   to  a  magnetic  globule. 

Reactions  for  iron  with  the  fluxes.  ,  ,       ^  i    i  .« 

Obs.— Occurs  in  small,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  Argilla- 
ceous schist  near  Ottrez.  on  the  borders  of  Luxembourg,  and  from  the  Ardennes  OUreUte  also 
occurs  near  Serravezza.  Tuscany  (D'Achiardi).  Ottrelite  schists  have  also  been  described  from 
Tfaitagel  in  Cornwall  (Hutchinm,  Geol.  Mag.,  6,  214,  1889).     Venaaquits  is  from  Vcnaaque  m 

the  Pyrenees,  and  from  Teul6.  Finistdre.  ^v    *  -ji  u  «  i 

PhyUite  has  been  described  as  occurring  in  the  schist  of  Sterihig.  Goshen,  Chesterfield.  Flatn- 
fleld.  etc.,  in  Massachusetts,  and  Newport,  R.  I.,  and  the  rock  in  consequence  of  it  is  called  by 
Hitchcock  (Rep.  G.  Mass.,  4to.  594,  1841)  "  Spangled  Mica  Slate,"  the  phyllite  bei^  the  mica  of 
the  schist.  The  mineral  in  embedded  scales,  which  is  characteristic  of  these  New  ISiigland 
schists,  is  shown,  however,  by  Wolff  to  be  in  part  ilmenite  (see  Bull.  Mus.  Comp.  Zool.,  16, 15». 
1890).  Phyllite  may  prove  to  belong  to  chloritoid  (masonite),  although  the  only  analysis  given 
brings  it  nearer  to  tjrpical  ottrelite.  .,       ,  ,...,,  ^  *».  ., 

^B  already  remarked,  analyses  separate  chloritoid  and  ottrelite  widely,  and  the  aasumption 
that  this  is  due  to  impurity  of  the  material  analyzed  does  not  appear  Justified.  At  present  it  it 
impossible  to  decide  to  which  species  much  so-called  ottrelite  belongs.         ,       ,  «        .       . 

Ref.-»  Dx.,  Min..  1,  872,  1862,  Bull.  Soc.  Min.,  7,  ^5,  1884;  Renard  and  Pouasin  Ann. 
Soc  G  Belg.,  6,  61,  1879.  Rosenbusch,  Mlkr.  Phys.,  591,  1885.  Lex.,  Bull.  Soc,  Min.,  9, 
42.  1886. 
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3.  Chlorite  Group.    Monoolinio. 

468.  ClinocUore     )  057735  : 1  : 2-2772  89°  40' 

\  H,(Mg,Fe).Al,Si,0„ 
468A.  Fenninite       )  Psendo-rhombohedral  <!=3'4951 

469.  Prochlorite  H„(Fe,Mg)„Al,.Si„0„  Tsch. 

470.  Conmdophilite  H„(Fe,Mg)„Al,Si.O„T8oh. 

Aroesite  H,(Mg,Fe),Al,SiO,  Tsch. 


471.  Daphnite  H..Fe„Al„Si,.0.., 

472.  CronBtedtite  H.(Fe,Mg),Fe,Si,0„ 

473.  Thnringite  H„Fe.(Al,Fe).Si,0„ 

474.  Stilpnomelane 

476.  StrigOTite  H.(Fe,Mn),(Fe,Al),Si,0„ 

476.  Diabantite  H„(Mg,Fe)„Al.Si,0, 

477.  AphroBiderite  H,.(Fe,Mg),Al,Si,0 

478.  Delessite  H„(Mg,Fe).Al,Si,0 

479.  Bninpflte  H..Mg,Al,.Si,.0„ 


4ft 
U 
St 


The  Chlorite  Group  takes  its  name  from  the  fact  that  a  large  part  of  the 
minerals  included  in  it  are  characterized  hy  the  green  color  common  with  silicates 
in  which  ferrous  iron  is  prominent.  The  species  are  in  many  respects  closely 
related  to  the  micas.  They  crystallize  in  the  monoclinic  system,  hut  in  part  with 
distinct  monoclinic  symmetry,  in  paii;  with  rhomhohednu  symmetry,  with  corre- 
sponding uniaxial  optical  character.  The  plane  angles  of  the  base  are  also  60°  or 
120°,  marking  the  mutual  inclinations  of  the  chief  zones  of  forms.  The  mica-like 
basal  cleavage  is  prominent  in  distinctly  crystallized  forms,  but  the  laminsa  are 
tough  and  comparatively  inelastic,  rercussion-  and  pressure-figures  may  be 
obtained  as  with  the  micas  and  have  the  same  orientation.  The  etching-figures 
are  in  general  monoclinic  in  symmetry,  in  part  also  asymmetric,  suggesting  a 
reference  to  the  triclinic  system. 

The  group  includes  a  number  of  species  which  occur  ordmarily  in  distinct 
crystals  or  plates;  these  arc  called  the  Orthochlorites  by  Tschermak;  also  others 
which  are  more  commonly  in  fine  scales  or  indistinctly  fibrous  forms  called  Lepto- 
CHLORiTES  by  Tschermak. 

Chemically  considered  the  chlorites  are  silicates  of  aluminium  with  ferrous 
iron  and  magnesium  and  chemically  combined  water.  Ferric  iron  may  be  present 
replacing  the  aluminium  in  small  amount;  chromium  enters  similarly  in  some 
forms,  which  are  then  usually  of  a  pink  instead  of  the  more  common  green  color. 
Manganese  replaces  the  ferrous  iron  in  a  few  cases.  Calcium  and  alkalies — charac- 
teristic of  all  the  true  micas — ^are  conspicuously  absent,  or  present  only  in  small 
amount.  The  chlorites  often  occur  as  secondary  minerals  resulting  from  the 
alteration  of  other  species,  as  pyroxene,  amphibole,  biotite,  garnet,  vesuvianite,  etc. 

The  exact  ioterpretation  of  the  composition  of  the  chlorites  is  cliAicuit,  as  is  also  the  nssign- 
ment  of  strict  lines  of  division  between  them.  The  empirical  formulas  given  above  are  in  the 
first  part  of  llie  group  those  of  Tschermak:  in  the  second  part  chiefly  those  of  Groth. 

The  Orthochlorites.  including  Penninite.  Clinochlore,  Prochlorite  Corundophilite,  form 
a  distinct  series  characterized  by  a  nearly  constant  water  percentage,  while  the  decrease  in  silicon 
anil  luagnesium  (incl.  ferrous  iron)  is  accompanied  by  an  increase  of  aluminium.  This  is  explained 
br  Tschermak  by  the  assumption  of  isomorphous  mixtures  in  varying  proportions  of  a  magnesium 
silicate.  HiMjftSiaO*,  having  the  composition  of  serpentine,  and  an  aluminous  magnesium  silicate, 
H4lMgaAl98iO»,  which  is  approximately  represi  ni(>d  by  a  little  known  chlorite  near  corundophil- 
ite. called  by  Shepard  amtiUe,    On  this  view  the  species  correspond  as  follows* 
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Penninite  SpiAtt  to  8pAt 

Clinoclilore  BpAt  to  BpiAtt 

Prochlorite  BptAtt  to  SptAW 

Gorundophilite  BpsAt*  to  BpAU 

Ako    Amesite  BpAt«  to  At 

To  explain  the  composition  of  the  other  chloritea-^e  Leptochlorilei— two  other  fund* 
snental  molecules  are  assumed  by  Tschermak,  viz.: 

Strigovite  H4Mg,Al,Si,0,i  or  (MgOH).. HtAl.BiOT.8iOt 

Chlorltoid  H.MgAUSiOt      or  MgHtAUSiOi 

Furthermore,  the  Tariations  in  Amesite  corresponding  to 

H«Mg,A1.SiO»  or  (MgOH),.  H,AUSiO«  At 
H«MgA1.8iO.  or  H.MgOH.H,AUBiO,  At' 
H«Ar.SiOt  or  H,.H.Al,SiO«     Af' 

The  theory  here  reaches  a  degree  of  complexity  which  makes  the  assumptioiiB  aeea 
artificial  and  dfflcult  to  accept 

Thus  of  the  three  divisions  made  among  the  Leptochlorites 

Dapbnite  is  regarded  as  (At'At)»Bp« 

Chamosite  (At'At)s8p« 

Metachlorite  (StAtt)i8pt 

Elenientite  (8tAt,)tBp 

Cronstedtite  and  Thuringite  BtAt 

Eurallte  8t4AtB 

Btrigovite  8t 

Diabantite  Ct«8pT 

Aphrosiderite  (CtAt)«Bp4      to    (CtAtt)i8p« 

Delessite  (CtAt)s8p«      to    CtBp 

Rumpflte  (CtAt")«8p 

On  the  relatiofn  of  serpentine  to  the  chlorites  see  further  under  that  specle& 

On  the  history  of  the  names,  the  followiug  remarks  may  be  made 

Werner's  name  chlorite  was  shown  to  include  more  than  one  species  by  Ton  Kobell  in 
18818.  and  the  name  chlorUe  was  thereupon  given  bv  him  to  the  St.  Oothard  and  other  chlorites 
having  25  to  27  p  c.  silica,  and  ripidolits  to  that  of  Bchwarzeustein  and  Achmatovsk  having  80 
to  88  p  c.  of  silica. 

In  1889,  G  Rose  reversed  the  names  of  v.  Kobell  (see  paper  on  chlorite  by  Varrentrapp, 
Pogg.,  48,  193.  1889)  on  the  ground  that  v.  Eobell's  ripidaliie  was  not  so  characteristically  fan« 
shaped  in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species 
are  now  known  to  differ  but  little  in  this  respect,  and  it  has  resulted  (n  much  confusion  m  the 
science  Moreover,  it  violated  an  older  claim  of  priority:  for  Werner's  bldUriffer  CMorUim 
Chlorites  lamelUmu),  the  first  crystallized  chlorite  recognized  by  him  (in  1800  or  earlier,  Ludwie'i 
lifin..  1.  118,  1808),  was  the  hexagonal  chlorite  of  8t.  Qothard,  and  this  should  therefore,  in  the 
division,  have  retained  the  name  ehlariie. 

As  the  term  chlorite  has  become  the  designation  of  a  family  of  minerals,  it  seems  neosMsry 
that  it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  proMoriUt 
from  npo,  btfore,  and  ehloriie,  in  allusion  to  its  oeinff  the  earliest  crystallized  kind  recognized. 
Further,  in  view  of  the  confusion  n»u1(ing  from  the  double  use  of  ripidolite,  this  name,  Mopted 
in  the  5th  edition,  is  dropped,  and  the  commonly  employed  elinoehlore  used  in  its  place. 

Ref.— ^  Tschermak,  Die  Chloritgruppe,  I.  Theil,  Ber.  Ak.  Wiea,  99  (1),  174-267,  1890; 
II.  Theil.  100  (1).  29-107, 1891.  Groth,  Tab.  Ueb.,  1889.  Bee  also  Clarke.  Am.  J.  Bo..  40.  405, 
1890,  42,  242.  1891;  Clarke  proposes  to  regard  the  chlorites  as  mixtures  of  the  ortnosiUoate 
molecules  R '«(8lO«),R'4.  where  R"  =;  Mg,Fe,Mn  and  R'  =  H,  MgOH  or  Al(OH)i,  cf.  pp. 
812.  618. 


468.  OUNOOHZiORB.    Chlorite  pt.  early  authon  (for  8yn.,  see  p.  65S^.    Hexagonal 
Chlorite  pt.    Ripidolith  (fr.  Achmatovsk.  Bchwarsenstein)  Kbl,,  J.jpr.  Ch..  16. 1889.    ?TsDeigit 

ft.  Clinochlore  (fr.  West  Chester)  W.  P.  Blake,  Am.  J.  8c.,  12,  8i39, 1861.  Elinochlor  Oerm. 
Lotschubeit  (fr.  8.  Ural)  Koksharov,  Bull.  Ac.  St.  Pet..  6,  869,  1861.  Ripidolite  Dana,  Hln.. 
497.  1868.  Leuchtenbergit  Komonen,  Vh.  Min.  Ctes.,  64,  1842.  Chlorite  bUnche  de  Maulfon 
Deleese,  Ann.  Ch.  Phys..  9.  896. 1848. 

Monoclinic.    Axes:  A:t:6  =  0-57735  : 1 :  2-2772;  0  =  89^  40'  =  001  A  100 
KokslmroY  • 

100  A  110  =  30^  0',  001  A  101  =  75**  27'  37",  001  A  Oil  =  66**  17'  30". 
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Also  Uis  complex  fonna,  In  part  vldaal:   <(8ii-0-88),  >(9i-0-80),  i>(03?-2(^  ^(S-U'lT) 
«>l&-37'17),  eoi'SS-ao). 


Figs.  1-7.  TBcliermak;  1.  Pfltsch;  2,  8.  Acbmnlovsk;  4.  Schwarzensteln  (Hbg );  S,  Zinenbal, 
tnin,  mirn  Inn:  $,  ilo.,  twin,  peDoiiilte  law;  7,  AcbmalOTsk,  (rilliue.  8,  8,  J.  P.  Coditt 
8.  WeU  Cheater:  9,  Tezae. 
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CrystalB  nsn&II^  Tiexagonal  in  form,  often  tabular  |  e,  also  priBDiatic  by  develop- 
ment  of  m,,  or  again  in  12-«ded  priams  (Ala) ;  also  triangular  and  rhombohednl 
reeembling  penninite  (Zillerthal),  the  zones  001  :  lOI,  001  :  130,  001  :  130  alone 
developed.  Plane  angles  of  tho  basal  section  =  60°  or  120°,  and  since  closely 
similar  angles  are  fonnd  in  the  zones  which  are  separated  bv  60°,  the  Bymmetiy, 
as  in  the  case  of  biotite,  approximates  to  that  of  the  rbombohedral  sjBUm. 
Fnrther,  a  similarity  in  angle  may  also  exist  in  zones  separated  30°  from  each  other. 
for  example,  the  angles  on  c  (001)  are,  tor 

*  (Oil)       It  (Il2)        Also  u  {S67)       Agtin  j(IOl)        e  (182)       Abo  r  <(»3) 
(»•  17'       ea-  88"  65° «'  78*  Sf         W  87'  75'  U'    etc 

This  similarity  in  angles  in  different  zones  may  lead  to  uncertainty  in  the 
determination-  of  the  forms,  particnlarly  when,  by  twinning,  one  Eone  takes  the 
position  of  another.  The  resemblanoe  to  rhombohedral  symmetry  is  eBpeciallr 
marked  in  the  Zillerthal  crrstals.  Pyramidal  feces  often  strutted  horizontally,  ana 
repeated  in  oscillatory  comoination.  The  planes  often  irregular  in  distribution  and 
rather  corresponding  in  symmeb^  of  development  to  the  tndinio  syatem. 


Veet  Chester,  Fk. 


Twins;.  (I)  Mica  law,  tw.  pi.  X^  in  the  zone  em,;  sometimes  contact-twiDB 
Vith  c  as  comp.-face  (f.  5),  the  one  part  revolved  60°  or  a  mnltiple  of  60°  in  azi' 
tDuth  with  reference  to  the  other;  also  united  by  an  irregnlar  face,  eomotimea  of 
two  individuals,  more  commonly  of  three  (f.  7)  and  either  in  contact  or  inter- 
penetrating each  otber;  such  trillings  may  thns  be  formed  of  six  sectors  (flga.  8, 9), 
out  in  general  not  separated  by  sharp  lines,  (2)  Penninite  law,  tw.  pi,  c,  contact- 
twins  Mso  united  by  e  (f.  6),  here  corresponding  tnccs  differ  l&Jr  in  position. 
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Twins  also  occur  in  which  the  tw.  pi.  appears  to  be  a  plane  JL  ^  in  the  zone 
001: 130,  bat  probably  to  be  explained  as  due  to  the  comoined  action  of  the  two 
laws  above  given.  The  face  c  often  shows  a  bending  both  in  the  zone  001  :  100 
and  001 :  130,  nsnallv  at  an  an^le  for  adjacent  parts  of  20^  40'  or  a  multiple  of  20'; 
this  can  be  explained  by  twinning  with  a  (100)  as  the  tw.  piano  in  one  case  and 
(130)  in  the  other.  Repeated  twinning  of  this  kind  gives  rise  to  the  often  observed 
rosette,  fan-shaped,  or  vermicular  crystal  groups.  Massive,  coarse  scaly  granular  to 
fine  granular  and  earthy. 

Cleavage:  c  highly  perfect.  Laminae  flexible^  tough,  and  but  slightly  elastic. 
Percussion-figure  and  pressure-figures  orientated  as  with  the  micas  (p.  611). 
Etching-figures  on  c  in  part  monosymmetric,  in  part  also  asymmetric,  and  then 
suggesting  a  molecular  structure  corresponding  to  the  triclinic  system;  the  former 
triangular  with  vertices  (60°)  directed  forward,  and  other  angles  rounded;  the 
latter  equilateral  triangcs  with  one  angle  rounded,  and  either  right-  or  left-handed. 
H.  =  2-2-5.  G.  =  2'65-2*78.  Luster  of  cleavage-face  somewhat  pearly.  Color 
deep  grass-green  to  olive-green;  pale  green  to  yellowish  and  white;  also  rose-red. 
Streak  greenish  white  to  uncolored.  Transparent  to  translucent.  Pleochroism 
not  strong,  for  green  varieties: 

l«  It 

Achmatovsk  dark  green  ffreeoish  yellow 

"  ««        ««  Drownish  yellow 

Texas  ememld-gieen  hyacinth- red 

"  leek-green  yellowish  green 

Pfitsch  "  greenish  yellow 

Ala  olive-green 


•*  «< 


Optically  usually  -f  •  Ax.  pL  in  most  cases  |  h.  Bxg^  inclined  somewhat  to 
the  normal, to  c,  forward;  for  Achmatovsk  V"  30'.  Dispersion  p  <  v.  Axial 
angles  variable,  even  in  the  same  crystal,  sometimes  sensibly  uniaxial.  Tschermak 
gives: 

Achmatovsk    2£  =:  82*    (/Cf  =  1-688  Uvy-Lcx.)     .- .   27  ^  20*  and  (Jt  =  -f  2*  80* 
Also         "  2E  r=    1*,  6%  12*  and  intermediate  values. 

Texas  2E  =  20*  to  60*  Ala  44*  to  65* 

West  Chester  2E  =  89*  41'         [/J  =  1-588]         .\    2V  =  51*  80'         w  =*7*  10' 
Zillerthal        2E  =  83*   0'  .-.    2V  =  48*  80'         W  =  6*  45' 

The  angles  measured  in  certain  cases,  between  the  optic  axes  (A,  B)  and  the  normal  to  €i 
are  as  follows  (Tschermak): 


West  Chester 
•< 

Ae                   eB 
68*   5'               29*40' 
68*46'               81*   9' 

2E 
87*  45' 
94*54' 

ft 
1*580  red  glass 
1-598  CuSO* 

ft                  • 

A'e  =  82*  SC       18''  15' 
A'e  =  84*  16'       18*  67' 

2V,  =50*46' 
2Vm  =  58*  18' 

«  e  =  7*   8'  red 
et  =7*  40' blue 

Indices: 

a  =  1-685 

/J  =  1-588 

y  =  1-596  ] 

Levy-Lex. 

Ax.  pi.  also  rarely  x  b.  Observed  in  a  crystal  from  Texas  and  from  Pfitsch,  the  latter  with 
2£  =  48  .  Bx  J.  e.  Other  parts  of  the  same  crystal  gave  ax.  pi.  |  b,  Bx  oblique  to  e,  and 
2£  =  64. 

Ax.  pi.  also  sometimes  (West  Chester)  abnormally  makes  an  angle  of  90*  or  of  80*  (twin)  with 
its  usual  position,  Bx  ±  e  and  2£  =  50*  to  60*  In  some  ciystals  purts  with  both  the  normal  and 
this  abnormal  orientation  are  present  and  separated  by  irregular  boundaries.    See  also  below. 

Var. — 1.  Ordinary;  green  clinochlore,  passing  iuto  bluish  green;  (a)  in  crystals,  as  described, 
usually  with  distinct  monoclinic  svmmetrv;  (b)  folinted;  {e)  massive. 

Among  the  varieties  described  by  Tschermak  is  a  "  mimetic  clinochlore'*  from  the  Zillerthal 
•nd  Pfitschjoch.  This  occurs  in  druses  of  tabular  crystals  of  distinct  rbombohedral  habit;  often 
complex  twins  according  lo  both  the  penninitc  and  mica  laws;  etching-figures  hexagonal. 
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correspondld^  \h  Q^lhetiy  to  the  rhombohedral  form;  optically  -f,  uniaxial  to  distinctlf 
biaxial  with  ax.  pi.  |  b,  also  abnormally  ±  b.  The  maximum  angle  ooeerved  is  42*"  {Ae  =  26  , 
eB  =  16'),  hence  if /S  =  1-688  (West  Chester),  2V  -=  26%  and  c  c  =  3".  Color  emerald-greeu  to 
leek-ffreen. 

It  is  infefred  that  the  true  character  is  biaxial  with  a  considerable  axial  angle,  while  the 
variations  are  due  to  twinning,  the  successive  biaxial  layers  producing  the  uniaxial  character 
<cf.  p  651).  This  chlorite  hence  Occupies  a  place  intermediate  between  ordinary  clinochlore 
and  penninite,  but  inclining  to  the  latter.  This  showt,  moreover,  that  no  sharp  line  can  be 
drawn  between  them,  but  they  may  be  considered  as  different  forms  of  the  same  species.  Its 
composition  is  given  in  anal.  1 ,  under  penninite. 

2.  LeucfitenberffUe.  A  variety  containing  usually  littfe  or  no  iron,  see  anals.  14-19.  Color 
white,  pale  green,  yellowish;  often  resembles  talc.  Commonly  in  hexagonal  tables;  often  twins. 
Optically  +.  Ax.  pi.  |  b.  Ax.  angle  small,  sometimes  sensibly  uniaxial,  again  21^  =  6",  also 
0'  to  15**  Ural;  14*,  again  10"  to  29'  Amity;  2'-12%  %\i\  42"  Nasiamsk  (with  waluewitc); 
6*-2r  Traversella. 

Named  after  Duke  Maximilian  v.  Leuchtenberff. 

8  KotschtibeUe.  A  variety  containing  several  pei-  cent,  of  chromium  oxide  Crystals 
rhombohedral  in  habit.  Color  rose-red,  often  twins,  sc>metimes  trillings  with  six  sectors,  like 
f.  9  (California).  Pleochroism  strong:  I  <;(a  lb)  dark  blue- violet:-  ±  e(t)  bright  carmine  red, 
Ural,  Tschermak;  |  c  purplish,  jl  e  yellowish  red,  California.  Lindgren.  Optically  +.  Ax. 
pi.  I  6  (±  b  Prendel).  Axial  angle  variable,  somecimes  apparently  uniaxial  and  like  the 
"mimetic  clinochlore  "  (see  above);  also  2£  =  28*'-29°  Prendel:  80°  Lindgren.  Named  after 
the  Russian  Count  P.  Eochubei. 

A  part  of  the 'SO-called  kftmmererite  from  Texas  Delongs  here  (Tschermak),  being  distinctly 
biaxial;  but  this  is  not  significant  since  there  is  the  same  transition  betweeu  the  uniaxial  and 
biaxial  kinds  as  between  the  uniaxial  and  positive  petinlnite  and  the  biaxial  clinochlore. 

4.  Mdnganiferaus.  Manganchlodt  Hamberg,  O  F0r.  FOrh..  12,  580, 1890.  A  chlorite  from 
the  Harstig  mine  near  Pajsberg,  Sweden,  is  peculiLr  in  containing  2*8  p.  c.  MnO  (anal.  9);  it  is 
also  like  the  "  mimetic  clinochlore  "  intermediate  between  clinochlore  and  penninite.  In  aspect 
resembles  manganophyllite,  with  which  it  occurs^  b*>t  has  a  lighter  reddish  color.  Apparent 
form  a  steep  rhombohedron  inclined  83**  87'  to  c,  which .  referred  to  the  penninite  axis  has  the 
symbol  5052  (|),  calc.  84*"  20 ;  the  subordinate  forms  e  (0001)  and  0554  (—  ))  also  observed. 
Opucally  — .  Bx  almost  i  c.  Ax.  pi.  nearly  |  b  (OlO),  but  a  variation  of  8**  was  noted.  Double 
refraction  and  pleochroism  weak.  'Examined  mioroscf^pically,  some  of  the  lamellae  prove  to  be 
distiucily  doubly  refracting  and  biaxial,  and  the  c^mclusion  is  reached  that  Uie  crystals  are  built 
up  of  lamellae,  corresponding  to  clinochlore,  in  twinning  position  (revolved  120^)  to  each  other, 
and  strictly  asymmetric  in  optical  character.  The  fact  that  the  etching-figures  on  clinochlore. 
are  often  asymmetric  and  hence  suggest  a  triclinic  form  for  the  species  has  already  been  noted. 

Comp.— Normally  H,Mg,Al.Si,0„  =  4H,0.5MgO.Al,0,.3SiO,  =  Silica  32-5, 
alumina  18*4,  raagtiesia  36*1,  water  13*0  =  100.  Ferrous  iron  usually  replaces  a 
small  part  of  the  maenesia,  and  the  same  iw  true  of  manganese  rarely;  sometimes 
chrommm  replaces  tne  aluminium. 

On  Tschermak's  view  of  the  composition  oi  clinochlore.  see  p.  648.  The  above  formula 
corresponds  to  equal  parts  of  H4Mg,Si,0..and  H4MgiAltSiO«  or  SpA,  For  8p:  At  =i  2 :  8.  he  cal- 
cuUtes:  SiOs  30*8,  Al,0.  22  0.  MgO  84*7,  H«0  18  0  =  100.  To  this  analyses  4. 14.  approxhmate 
most  closely.    The  variation,  however,  is  in  any  case  small. 

Clarke  and  Schneider  (Am.  J.  Sc  ,  40,  405,  i890)  found  that  on  treating  clinochlore  from 
West  Chester  (anal.  18)  with  dry  hydrochloric  acid  gas  at  888** -412''  for  19  hours  the  amounts  of 
ihe  oxides  converted  in  chlorides  were  as  follows: 

Clinochlore  MgO  18 '46  R^O.  4*24  8iO«  0*92 

Another  determination  gave  18*86  p.  c.  of  MgO  (after  58  hours).  This  amount  Is  hiferred  to 
exist  as  the  group  MgOH,  the  remainder  of  the  hydroxyl  combined  as  Al(OH)«,  and  the  conclu- 
sion is  r^ched  that  clinochlore  is  probably  a  mixture  of  the  molecules  Mg«(Si04)s(MgOH)iH  and 
Mga(8i04)a(Al(OH)a)»H  in  the  ratio  of  1 :  1,  for  which  the  required  composition  is  calculated 
SiOa  811.  A1,0, 19-8.  MgO  86-8,  H,0  12*8  =  100.  Of  the  water  present  it  was  found  that 
between  250*'-300%  095  p  c.  was  driven  off;  888M12%  0 49  p  c;  at  a  red  heat  11'74;  'white 
lieatO'42.    Hence  the  water  is  essentially  all  water  of  constitution. 

Anal.--1,  A.  Ortmann,  quoted  by  Tschermak,  Ber.  Ak.  Wien,  100  (1),  4^,  1891.  2,  A. 
Hamraerschlag,  ibid.  8.  Kbl.,  J.  pr.  C^i,,  16,  470, 1839.  4,  Jannasch,  Jb.  Min.,  1,  92,  1885. 
5-7,  Heddle,  Trans.  R.  8oc.  Edinb.,  29,  58.  1879.  8.  Id.,  Min.  Mag.,  3.  26, 1879.  9.  A.  Hnm- 
Jerg,  G.  For.  FOrh.,  12.  580,  1890.  10,  Kemiuar.  Min.,Mitth.,  176.  1874.  11,  Burton.  Dana, 
Min  .  499,  3868.  12,  Breidenbaugh,  Am.  J.  Sc.  6,  208,  1873.  13,  Clarke  and  Schneider.  Am. 
J.  8c. .  40,  405,  1890. 

.14,  Leuchtenberg,  Vh.  Min.  Ges. ,  1,  S8, 1866.  15,  Clarke  and  Schneider,  1.  c,  16.  Med. 
Ann.  Ch.  Phys.,  10,  ^SO,  1844.  17,  18.  Hermann,  J.  pr.  Ch.,  40. 13, 1847.  19.  Pelesso  Ann  Cb. 
Phys..  9,  396.  1843.  20.  L.  SipOcz,  quoted  by  Tschermak.  J  c  21.  28.  l^nchtetibers'.  Vh. 
Mm.  Ges.,  3,  289.  1868,  and  Min.  Russl..  6,  869.  22.  24,  25,  Zinin.  ibid.  26,  W.  H.  Melville, 
quoted  by  W.  Lindgren.  Proc.  Cal.  Acad.,  2.  Dec.  1887;  also  I).  8.  G.  Surv.,  Bull.  61,  27,  1890. 
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For  earlier  anals.  see  5th  £d.,  p.  490.  Schlaepfer  (Recherches  comp.  Micas  and  Ctiloritea, 
Bftle.  1889)  giyes  analyses  of  clinocblore  from  West  Chester  and  Brewster,  also  of  penninite; 
these,  unlike  other  analyses,  all  show  upwards  of  2  p.  c.  alkalies;  their  accuracy  is  seriously 
impugned  by  Tschermak. 

SiOt   AlaOf  FetOt  FeO   MnO  MgO   CaO    H,0 

8181    18-84    310    0-77     —     84-26     tr.     1888  Na,0    017. 

[K,0  006  =  100-88 
80-84    1686    1-86    4*58     —     8182    0'61    1270  NaaO     087 

[=  99*09 
82-68    14-57     —     597    028    8811      -     1210    insol.     102 

r=- 99*73 
29-81    21-81    007    824     —     8128     —     14*58  Na.O     048 


G. 

1.  Achmatovsk 

2-648 

2.  Eariaet 

8.  Schwarzenstein 

4.  Mussa  Alp 

2-555 

5.  Hillswick 

6.  C.  Wrath 

7.  Blair  Athol 

8.  Shetland 

2-8I& 

[=  100-22 
Llk. 


8255    18-95    097    528    016    82-78    079    1817     Alk.     054 

[=  10019 
81  08    14-85    5-78  1742    1  00    1742    0-86    1248  =  100-29 
80-80    19-40      —     8-28    087    2910      —     13-67  =  10047 
82-55    18-95    097    5-28    016    8278    0-79    1317     Alk.      054 

[=  100-19 
9.  Pajsherg  8371     18  80    164      —     2'28    8588    088    1811  =  10075 

10.  Chester  Co..  Fb    2*705       8108    18*85    155    288      —     8850    081    1158    CraO«    109 

1=  100-74 

11.  Willlmantic  81 86    16'80      —     477      —     84-30    1*80    1272  =  10075 

12.  Brewster.  N.  Y.  |  82-38    1456      —     529     —     8874    104    1202     Alk.      1-41 

r— .  100*39 

13.  West  Chester  29*87    1448    5*52    198    0-17*  88*06     —     18*60    Cr,0«    156 

[=  100-19 
•NiO. 

LeuchtenbergUe, 

G.         SiO,    AUG,  FeaG,  FeO    MgO    CaO   HjO 

14.  Zlatoust  2*89      f  30*46    19*74      —     1^99    34  52    Oil    12-74  =:    99*56 

15.  "  82*27  16 05  4 26  0*28  29-75  621  1147  =  100  29 

16.  "  2-672       30*27  19-89      —  4*42  3313  —  1254  =  100 25 

17.  ••  iohiU  2-608       30*80  1727  187  —  3708  —  12-30  =    98. 82 

18.  "  82*35  18-00      —  4.37  32  29  —  12  50=    99-51 

19.  Mauleon,  whiU  321      18  5       —     0  6      36-7       —      121    =  100 

20.  Amity  2-680       80-28    2218     —     108    34  45      —     12-61  =  100-55 

KoUdiubeite. 

SiOa   AlaOa  Fe,0,  Cr,0,  FeO    MgO    H^O 

21.  Ufaleisk  |  32  73    13  43    215    419      —     35  40    12  63  =  100-53 

22.  ••  33  31    12*60    2  30    4  04      —     35-62    12*62  =  100-49 


■V- 


23.  Lakeltkul  82-55  19  74  85  83    12*61  =  100*73 


24.  ••        •'  82*2  19-5  360      126    =  100-3 

25.  Shushinsk  mine  325      13*8      2*8      4*0       —     35*6      12*6    =  1003 

26.  Green  Valley,  Cal.  •81-74      6*74     —   11*39    1*72»  35*18    12-68»»HaO  0*86s  CaO  0-18 

[=99-99 

•  Incl.  NiO  0-49.  »  AboTe  105*.  «  At  105' 

Pyr^  etc— Yields  water.  B.B.  in  the  platinum  forceps  whitens  and  fuses  with  difficulty  on 
the  ed^es  to  a  grayish  binck  glass.  With  borax,  a  clear  glass  colored  by  iron,  and  Bomctimcs 
chromium.  In  sulphuric  acid  wholly  decomposed.  A  variety  from  Willimantic,  Ct.,  exfoliates 
in  worm-like  forms,  like  vermiculite. 

Ohs. — Occurs  in  connection  with  chloHlic  and  talcose  rocks  or  schists  and  .serpentine:  some- 
times in  parallel  position  with  biotite  or  phlogopite  (cf.  Tschermak,  1.  c,  p.  356).  Observed 
as  a  result  of  the  alteration  of  vesuvianite  from  Zlatoust,  Tschermak,  Ber.  Ak.  Wicn,  49  (1).  348; 
1864. 

Prominent  localities  are*.  Achmatovsk  in  the  Ural;  Ala  in  Piedmont;  the  Zillcrthal:  Zer< 
matt  in  Switzerland;  Marienbcrg  in  Saxony;  massive,  granular  at  ZOptau,  Moravia;  coarse  to 
fine  granular  at  Felling  in  Lower  Austria;  also  chlorite  schists  from  various  localities;  MarkI 
Leugast,  Bavaria.    A  manganesinn  vaiicty  occurs  at  Pajsbcrg.  Sweden. 

In  the  U.  States,  at  West  Chester.  Penn..  in  large  crystals  and  plates;  also  XJnionville  and 
Texas,  Penn.;  at  the  magnetic  iron  mine  at  Brewster,  N.  Y.,  in  part  changed  to  serpen  tine. 

LenchtenbergUe  comes  from  the  Shi$liini.sftaya  Mis.  near  Zlatoust  in  the  Ural;  it  is  partly  in 
bige  crystals,  and  partly  quite  sniKll,  cinU'ddedin  steatite;  the  ciystals  are  mostly  opaque  and 
altered  externally,  and  contain  in  this  outer  patltfrom  9*30  to  10*75  p.  c.  of  water.    The  mineral 
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oontaioB  mioute  earnets  and  some  other  crystals  as  impurities.  A  similar  variety  of  diuocblore 
occurs  with  ampnibole,  pblogopite,  tluorile,  graphite  at  Amity,  N.  T. :  alFO  with  the  scybertite 
of  Amity  and  the  xauthophyllite  of  Nasiamsk.  Ural;  with  fassaite  and  brandisite  from  the  Fasaa* 
thai;  witb  magnetite  at  Traverselln.    The  wliite  chlorite  from  Mnuleou  also  belongs  here. 

KoUctiubeiU  is  from  the  district  of  Ufaleisk  in  the  southern  Unil. 

Ref.— '  Achmatovsk,  Min.  Russl.,  2,  7  et  seq.,  1857.  The  |X)sition  is  that  of  Tschermak,  and 
the  fundamental  angles  are  those  taken  by  him.  With  Koksharov,  tii»  =  1 10,  o  =  ill,  etc., 
and  from  the  fundamental  angles  001  A  HO  =  M''  8'.  110  A  110  =  64*  28',  001  A  111  =  TT 
58^  tbe  axial  ratio  in  this  position  is  calculated,  viz. : 


d  :  S  ;  A  =  0-57788  .  1  :  0'85812i; 


fl  =  62*  50f ' 


Figs.  11-18  show  the  Achmatovsk  clinochlore  in  the  position  referred  to. 


11. 


12. 


13. 


Figs.  11-18,  Achmatovsk,  Kk. 

Naumann  made  m»  =r  111  and  o  =r  110;  other  positions  have  been  taken  bv  Mallard  (cf. 
Tscbermak).  Tbchermak's  position  brings  out  the  relation  between  the  micas  and  chlorites,  the 
lateral  axes  being  the  same  and  tbe  vertical  axes  for  biotite  and  clinochlore  in  the  ratio  of  10  : 7. 

*  Cf.  Tscbermak,  1.  c  ,  also  Ek..  1.  c,  and  ibid.,  10,  6.  85  (Eotschubeite),  1888.  Cf.  earlier 
Dx..  Alpe.  Min.,  1,  442.  1862,  N.  R,  127,  1867;  Hbg.,  Zillerthal,  Min.  Not.,  7,  28,  1886;  J.  P. 
Cooke,  Am.  J.  Sc.  44,  208,  1867;  8chmuf,  Min.  Mitth..  161,  1874;  Mallard,  relation  to  pennin- 
ite  (see  beyond),  Ann.  Mines.  10,  151, 1876;  Prendel,  Zs.  Er..  16. 81. 1888.  On  the  comparison 
In  form  between  clinochlore  and  biotite  see  Laspeyres,  Zs.  Er.,  17,  541,  1800. 


468A.  Pttimioita..  Chlorite  pt.  Flydrotalc  (=  Wasserglimmer  of  Morin)  Neeksr,  Min., 
1886.  Pennine  /.  Frdbel  A  E,  SeJiieeuer,  Pogg.,  60,  528,  1840.  Ellmmererite  Nd.,  Act.  8oc. 
8c.  Fenn..  1,  488,  1841.  and  Arsberflt.,  108,  1848.  Rhodochrom  Fiedler,  Rose,  Reise  Ural.  2, 
1842,  and  Pogg.,  69.  1848.  Chromchlorit  Herm.,  J.  pr.,Ch.,  63,  21,  1851.  Rhodophyllita 
QeiUh,  Proc.  Ac.  Philad.^118, 121.  1852.    Penninite  Dana. 

Bhombohedral  in  form,  but  strictly  pseudorhombohedral  and  monoclinio 
Mallard,  Tschermak'.  Taken  as  rhombohearal,  axis  6  =  3 '4951,  0001  A  lOll  =s 
♦76**  6'  Cooke*: 


]f  (20^5. 1)  9  (26  0*S8  27,  H) 

p  (50-612,  A)  rdOil.i?) 

M  (4047,  4)  J  (810-8i-80,  li) 

if  (90*6lO,  A)  4 (88'0-8S'31,  !•) 

Also  p  (1124,  i.2)  and  x  (1122.  1.2);  t  (1018.  J). 


Forms': 

€  (0001.  O) 
a  (llSO,  ft'2) 
^  (4-0  4 18,  A) 


9  (0098. 1) 
€  (60i5.  f) 
o-  (5054, 1) 

V  (2rO'9i*4,V) 


q  (17  0l?-a.V) 

r  (60ii,  6) 

00  (180  iS'l,  18) 


Further,  on  k&mmererite,  if  p  =r  80Sl  and  ep  =  *84*  851':  A  =  8-(M76;  0001  A  lOll  s  74* 
8|'Ek. 

Forms:  c.  m,  u  (8034),  x  (5054),  y  (40i8),  t  (8082),  p  (80Sl).  m.  (404l),  $  (6051). 

Referred  to  the  pen-finite  axis,  p  becomes  18*0*iS'5,  and  the  other  symbols  are  correspondinglj 
complex. 

The  penninite  forms,  as  shown  by  Tscbermak  (1.  c  ,  p.  70),  may  be  referred  to  the  clino- 
chlore axes.  Thus  r  (1011)  corres|X)nds  to  lOl.  for  which  we  have:  001  A  lOl  =  76*  6'.  while 
0001  A  lOll  =  76**  5'  penninite;  similarly  for  other  forms.  Moreover,  on  penninite  forms  occur 
In  the  same  zone  which  in  clinochlore  belong  to  three  different  zones,  as  is  true  of  tbe 
"mimetic  clinocblore"  from  the  Zillerthal.  Furthermore,  as  all  possible  intermediate  d^iees 
are  observed  between  the  distinctly  monoclinic,  biaxial  clinochlore  and  the  apparently  rhombs 
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Tbe 
e  iben  due  to  the  twinning  of  lamelkB  { 
according  to  the  mica  law,  la  portions  mftklng  angle*  of  80*  or  130*  with  one  another. 

The  fact  that  three  bccIIodi  of  a  blanial  mica  placed  one  over  the  other  with  their  ajdal 

Cieeatnaglra,  respectiTely,  of  60*  yield  a  uuIiixJallaterfereuc«-figurtil3nellkuown  of.lteuscli. 
ke.  ref.  on  p.  6U);  a  dinilar  grouping  will  exulain  tbe  optical  properties  of  penulnlte. 
As  the  matter  atand*  at  present,  therefore,  although  It  u  conveDleDt  to  dlficun  cllnochlore 
and  pennlnite  separ&telr.  tbey  muat  be  regarded  as  eeaentlallythe  maa  Bpcdea.    Thla  Gonclusioa 
waa  Mrlier  reached  by  Hallard.  but  from  n  aomewhat  diaerenl  standpoint 

Tscbermnk  arguei  from  the  facta  ataled  that  in  tbeae  chloritea  there  are  preseat  two  iao* 
morphous  Kubstancea,  one  of  which  is  opiically  —  with  dtaperdoa  p>  v,  the  other  +  wlib 
dt«per«foa  o  <  e;  In  the  optically  —  pennlnite  the  former  predomlnateB.  Thu  optically  nogatlTs 
■ubstauce  is  regitrded  as  probably  serpentine  (see  further  that  species). 


e<e  =  51*    V 

«*  =    74°  861' 

ey  =  38*  18i' 

et   -    77'  3«' 

eu  =  66'  89i' 

e€  =    78°  SO- 

:  78*  47' 
:  85*  17' 

=  87'  as- 


0  =  88*  Mi' 
>  =  60*  ir 


Twins  very  common,  according  to  the  penninite  law:  tw.  pi.  c,  at.  t.  1-4. 
Habit  rhombohedral:  sometimes  thick  tabular  with  c  prominent,  again  steep  rhom- 
bohedral;  also  in  tapering  six-sided  pyramids,  Rhombohedral  faces  often  hori. 
xontally  striated.  Crystals  often  in  cri'sted  gronps.  Also  maeeive,  consisting  of 
an  aggregation  of  scales;  also  compact  cryp toe rystal line. 

Cleavage :  c  highly  perfect.  Lamiiise  flexible.  Percnssion>fignre  and  pressure- 
figure  as  with  clinochlore  but  less  easy  to  obtain;  not  elastic.  Etching-figures 
hexagonal  or  triangulxr;  seldom  monosymmetric  or  asymmetric.  H.  =  2-2-5. 
G.  =  2'G-2'85.  Luster  of  cleavage  surface  pearly;  of  lateral  plates  vitreous,  and 
sometimes  brilliant.  Color  green,  emerald-green,  apple-groeu,  grass-green,  grayish 
green,  leek-greeh,  olive-green;  also  reddish,  violet,  rose-red,  pink,  grayi^  red; 
occasionally  yellowish  and  silver-whito.     Transparent  to  subtranslucen^ 

Plcochroism  distinct:  on  olivn-green  crvatais,  |  c  emerald-green;  ^c  brownish 
red,  brown,  or  yellow;  on  leek-green  crystals,  bine-green  and  yellow;  on  kimmer. 
erite,  |  c  violet,  ±  c  hyacinth-red.  Tschermak.  Optically  -|-,also  —.and  sometimes 
both  in  adjacent  laminaa  of  the  same  crystal.  TJsnally  sensibly  uniaxial,  bi;.t  somo- 
times  distinctly  biaxial,  occasionally  2E  =  61°.  Dispersion,  when  biaxial,  p  <  v 
for  +  crjrstuls,  p  >  v  tor  —  crystals.  Uniaxial  and  biaxial  portions  seen  in  the 
same  section.  Axial  figure  generally  wanting  in  sharpness,  and  often  quite  indis- 
tinct Sometimes  a  sharply-outlined  kernel  which  is  uniaxial  while  the  border  ia 
biaxial  with  2E  =  36°,  the  latter  probably  to  be  referred  to  clinochlore. 
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Var.— 1.  PenniniU.  As  first  named,  it  included  a  green  crystallized  chlorite,  front  the 
Pennine  Alps. 

HydroUUe  of  Necker  Js  penninite  from  the  Binnenthal ,  in  the  Valais.  Optically  poeitiTe,  Dx. 
Most  of  the  penninite  from  Zermatt,  and  that  of  the  Binnenthal  and  T^rol,  u  optically  negative; 
some  crystals  of  Zermatt,  and  those  of  Ala,  positive;  and  some  plates  from  Zermatt  consist  of 
positive  and  negative  laminie  united,  Dx. 

3.  Kdmmererite.  lu  hexagonal  forms  bounded  by  steep  six-sided  pyramids,  cf.  above. 
Color  kermes-red ;  peach -blossom- red.  Plcochroism  distinct.  Optically  —  from  BiBerak.  4-  Texas. 
Uniaxial  or  biaxial  with  axial  angle  up  to  20*".  Crystals  from  Texas  are  often  mixed  with  cliDo> 
chlorc,  and  sometimes  a  crystal  is  traversed  by  a  band  of  clinochlore  whose  optic-axial  angle  is 
eO"  to  70'  Dx. 

The  original  kftmmererite  was  a  reddish  violet  micaceous  mineral  from  L.  Itkul,  Btsersk, 
Perm,  Russia,  partly  in  6-sided  prisms.  Named  after  the  mining  director  A.  Kftmmerer  of 
St.  Petersburg. 

Bhodophyllite  of  Genth  and  chrom-ehloriU  of  Hermann  are  the  same,  from  Texas.  Pa. 
G.  =  2'617-2'62.  Bhodochrame  is  a  compact  or  scaly-granular  varietv,  originally  from  L.  Itkul, 
Siberia,  having  a  splintery  fracture,  with  G.  =  2*66-2*67.  Color  deep  green;  but  violet,  rose 
or  peach-blossom-rea  in  thin  splinters,  whence  the  name. 

8.  Loganite  of  Hunt  (=  PseudophiU  of  Eeougott)'is  near  penninite  in  composition.  It 
comes  from  Calumet  Falls,  Canada,  and  has  the  form,  angles,  and  cleavage  of  ampldbole  (see  p. 
898);  G.  =  2"60-2*64;  color  clove-brown  to  chocolate- brown;  luster  dull  ^anal.  18). 

PseuihphiU  of  Keiingott  (Ber.  Ak.  Wien,  16,  1855)  hns  the  composition  of  loganite.  but  ii 
co:np  ict  massive,  without  cleavage-,  and  resembles  serpentine  (whence  the  name  from  iraei^So?, 
faUe,  and  ophite  or  serpentine);  H.  =  2*5;  G.  =  2*75-2*77;  luster  weak;  color  myish  green, 
olive-green,  pistachio-green;  feel  unctuous.  It  forms  the  gan^ue  of  enstatite.  Berg  Zdjar  in 
Aloistlml,  Moravia.  In  the  occurrence  of  a  massive  form,  pennmite  is  thus  like  talc,  p3rropbyl* 
lite,  and  other  related  species. 

Pseudophite  also  occurs  as  a  pseudomorph  after  feldspar  (anal.  16,  17).  The  material  of 
anal.  19  was  a  light  green  compact  chlorite,  easily  fusible;  it  was  from  the  Zoutpans  Mts., 
Griqualand  West. 

Comp.— Essentially  the  same  as  clinochlore,  H,(Mg,Fe),Al,Si,0„  =  Silica  32 -5, 
alumina  18*4,  magnesia  36*1,  water  13*0  =  100 

Tscliermak  places  penninite  at  the  begihninj^  of  the  series,  varying  from  Sp :  At  =  8 :  3  to 
BpAt.  The  latter  corresponds  to  the  empirical  K>rmula  above;  the  former  requires:  Sid  34*8, 
Al.Os  14  6,  MgO  37  5,  U,0  12*4  =  100. 

Anal.— 1,  Liidyvig,  quoted  by  Tschermak,  Ber.  Ak.  Wien,  100(1),  16,  1891.  3.  Rumpf^ 
Min.  Mitth.,  83,  1878.  8,  Hamm,  ib.,  260.  1872.  4.  5,  Fellcnberg,  Jb.  Min.,  746.  1868. 
6,  7,  Heddle,  Trans.  R.  Soc.  Edinb..  29,  60,  1879. 

8.  9,  Hermann.  J.  pr.  Ch..  63,  22.  1853.  10,  11,  Smith  &  Brush,  Am.  J.  Sc.,  16,  47, 1853; 
also  Genth,  1.  c.     12,  13,  Ueddle,  Trans.  R.  Soc.  Edinb.,  29.  62.  1879. 

14.  Hauer,  Ber.  Ak.  Wien,  16,  170,  1855.  15.  Van  Werweke,  Zs.  Kr.,  I,  510.  1877. 
16.  Drasohe,  Min.  Mitth.,  125.  1878.  17.  Gintl,  ib.,  7,  1874.  18,  Hunt.  Rep.  G.  Canada,  49U 
1863.    19.  Van  Riesen,  quoted  by  Cohen.  Jb.  Min..  2, 11  ref..  1888. 

G.  SiO,   AlaO,   Fe.O,    FeO    MgO    CaO    H,0 

1.  Zillerthal         2  678       83*88    12*95      2*25      8*02    84*94      —     13*11  =  10010 

2.  ■<  84*24    12*62      1*64      8*35    84*86    0*80    14 14  =  1UM5 
8.  Zermatt                           38*71    12  55      2*74      3*40    34*70    0*66    12*27  =  10008 

4.  ••  2  698    I  33*12    13  25      1*52      4*69    84  04      —     12  87  Cr.Os  0*60  =  100"07 

5.  *•  2*649       83*97    11*66      2*49      181    87*60      —     13  57  =  101  10 

6.  Scalpa  8099       80*41    11*58      2*34    11 90<'  80*68      —     11*74  Ka,0     1*3*3       0*01 

fKtO  =  99-93 

7.  GlenLochy     2*895       84*81    18*64     0'86    10  53^1804    8*97    12*41  Na,0  013  K,0  I  36 

[=r  99*75 

KamtnsrerUe, 

G.         SiO,   AUO,   re,0.  Cr.O,  PeO   MgO    CaO    H.O 

8.  L.  Itkul.  eryH.  80*58    15*94       —       4*99    8*82    83*46     —     12  05  =  100*88 

9.  Rhodochrome     2*55         84*64    10*50     200      5*50      ^     85*47      —     12*08  =  10014 

10.  Texas  {  88*28    10*60       —      4*72    1*60    86*00     —     12  95  Alk.  0*35  = 

[99-90 

11.  "  82*98    11*11       ^      6*85    1*29    85*22      —     1812  Alk.  088  r= 

[100-96 

12.  Unst,  mam.       8*099        29*89    12*98       »      6*97    1*96    29  98    8*54    18  27  Na,0    0*97. 


rE,01*16=  99-62 
14-25  = 


18.     "     crjfU.  82*81     7*60       <->      7*89    208    82*15    8*88    14-25  =  100.01 

•  Incl.  1*19  MnO.  i>  0*28  Mno. 


OSLOBITB  OROUF—PROORLOBITE. 


PmidopMtt. 


iO,  A1,0,  Fe,0,-FeO  HgO  0.0  B.O 

14.  ZdJarMt.  188-49  15-42  —  2-58  84  04  —  12'68  =  S6'U       [100-18 

15.  Hnrkircb  82-84  17-S4  829  104  SO'48  0'75  13-lShTKr.  H.O  928  s 
19.  Plaben.jKWtd.  8488  1718  —  1-61  8888  —  18  88=100-68 

17.  Chyn        "  8581  18-88  l-2«  0  88  81-61  —  18-36  =  100  SO 

18.  LoianSte  3-SS       8336  ISSO  1'92  —  8590  —  1800  =  100 
1».  8.  Africa  2-647       82  88  1875  0-80  389  81-64  tr.  14-15  =  10015 

P7T.,et&— In  tha  closed  lube  yields  water.  B.B.  exfoUuteB  aomenbat  and  isdifflcultty 
fusible.  With  the  fluxes  sll  varietfes.  give  raactloos  for  iron,  and  many  varieties  read  for 
djroraium.    PartlHlly  deoompoBed  by  b^drocbloric  and  completely  by  sulphuric  add. 

Oba.— Occurs  wftb  serpentine  in  tbe  region  of  ZermatC.  Volals,  near  Ht.  Hoaa.  eapecially  ia 
the  moraines  of  Ibe  Flndelen  gJacier;  crystals  from  Zermatt  ixe  sometimes  3  In.  long  and  l\  in. 
tblck;  also  at  the  foot  of  tbe  Simplon;  at  A'a,  Piedmont,  wilb  clluocblore;  at  Schwarz  en  stein  ia 
Tyrol;  at  Tsberg  In  Wermtaud;  at  Snatum.  greenish  and  foliated,  called  tteatiU  qf  Snamm. 
In  the  green  schists  o[  tbe  HObenzug  which  separates  the  Zillctthal  from  the  Pfiischtbal  ia 
Tyrol. 

£amm«r«rite  is  found  at  the  localities  already  meniionedi  also  near  Hlask  in  tbe  Ural;  at 
Haroldswick  in  Unat,  Shetland  Isles.  In  large  ctjalala  up  to  2  cm,  in  length  enclosed  In  tbs 
talc  in  crevices  of  tbe  cbromile  from  Kraubat,  Styrla.  Abundant  at  Texas,  Lancaster  Co.,  Pa., 
along  with  clinochloro,  some  crystalB  being  embedded  in  clinocblorc,  or  the  reverse.  Also.ia 
N.  ^rolinn,  with  cUroraite  at  Culaagee,  MiicoifCo. ;  Webaler,  Jackson  Co.;  Hampton's, Mining 
Creek,  Yancey  Co.;  Bakersvllte,  Mitchell  Co.,  and  other  points. 

Raf^— I  Texas.  Penn..  Am.  J,  Sc,  44,  201,  1867.  Dx.  gives  for  Zermatt  pennioile  er  = 
76°10-30';  Tschermak  obtained  76°  5'.  '  Dj..  l.,c  ;  Cooke,  fc;  Mallard,  Ann.  Mines,  10,  151, 
187S:  Tschermak.  Ber.  Ak.  Wlen.  9»  (1),  240.  l890;  PlrssOD.  Am.  J.  Sc,  43.  408,  1801.  Cf. 
also  Mid.  (ref.  p.  650)  on  the  relation  of  cllnochlore  and  pennlnlte. 

Tabeboitk  fifcA«CT-CT-,  Pogg..  71,  448,  1847.  From  Taberg,  Wermland  (filus  (oii:  of  Werner, 
and  called  also  miea-ehiorilsy,  a  blutob  green  or  green  chlorite  near  pennlnite.  According  to  Dea 
Cloizeaui's  optical  observations,  it  is  in  part  uniaxial  and  positlye  like  true  penninlte.  But  in 
other  cases  uniaxial  and  biaxial  plateeare  combined  and  negative  and  positive  also;  and  tbe  axial 
divergence  of  the  biaxial  plates  varies  from  1°  to  33".  Tschermak  (Ber.  Ak.  Wien,  99  (I),  263, 
1890)concludes  that  It  represents  an  Intimate  mixture  of  cllnochlore  or-penoinlte  and  pblogopite. 
Analysis,  A.  Paltauf,  quoted  by  Tschermak,  lb.,  100  (1),  45,  1891: 

G.  810,    il,0,    Fe,0,    FeO   MgO     CaO    Na.O   K.O    H,0     F 

in       8804    1363      3  S3     398    2845     0'48     3'7S     417    «-2S    0-51  =  90-71 

469.  FROOHZ.ORmi,    ,. 

WaU.,  Min.,  130.  1747.    Talgsteiipi., 

8t  Oothard,  Tolfa,  Alleoberg).  ffSm.,  bergm.  J.',  1.  876  and  891,  1780.  Blflltriger  Chio'rit  {fr. 
St  Oothard)  Went.,  1800.  Ludviig  Mlu.,  1, 118,  1803.  Chlorite  v.  EiiMI,  J.  pr.  Ch.,  16,  1880. 
Hexagonal  Chlorite.  RIpidolite  O.  Hete.  and  Dana.  Min.,  1854.  Lopbolt.  Ogkolt,  Broth., 
HandD.,  1.  881,  388,  1841.  Helminthe  0.  0.  Volgtr,  Entw.  Min.,  143,  1854.  Grengesite  (fr. 
Dalame)  JSnn7«r,  Sucfcow's  Erz-  ii.  Oesteinlsger  schwed.  Ocb.,  SO,  18S1  =  Strabllge  QrOnels- 
enerde  t.  Dalame.    Prochlorite  Dana,  Aro.  J.  Sc.,  44, 358,  1867.    FScbersleln  Oerm. 

Monoclinic.     In  sis-sided  tables  or  prismfl,  the  aide  planes  strongly  fuirowed 
and  doll.    Crystals  often  implanted  by  their  sides,  nnd  in  divergent  groups,  fan- 
shaped,  Termtcular,  or  spheroidal.    -Also  in  large  folia. 
Hassive,  foliated,  or  granular. 

H.  =  1-2.  G.  =  2-78-2-96.  Trwialucent  to  opaque; 
transparent  only  in  very  thin  folia.  Luster  ot  cleaTago 
surface  feebly  pearly.  Color  green,  grasa-green,  olive- 
greeu,  blackish  green ;  across  the  axis  by  transmitted  li^ht 
sometimes  red.  Streak  uncolored  or  greenish.  Laminte 
flexible,  npt  elastic. 

Pleochroism  distinct:  vibrations  |  c  yellow -green ;  ^c 
brownish.    Optically  -j-  in  most  cases,  rarely  —  (Floitentbal).     Bx  inclined  to  the 
normal  to  c  some  2°.     Axial  ang^e  snmll,  often  nearly  uniaxial;  again  3E  =  S3% 
30°.     Dispersion  p  <  v. 

Comp. — According_  to  Tschermak  to  be  regarded  as  a  molecular  mixture  of 
H,{Mg,Fe),Si,0,  and  H,(M:g,Fe),Al.SiO.  in  thenitioori :  3  to  3  :  7;  the  empirical 
formula  ou  page  643  corresponds  to  the  former  ratio.  Ferrous  iron  ia  usually,  but 
not  always,  present  in  large  amount 
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Cf.  also  Clarke  &  Schneider,  Am.  J.  Sc,  4O,-405, 1890. 

Anal.— 1,  Egger,  Mio.  Mittb.,  244, 1874  2,  Element  &  Lndwig,  quoted  bv  TMsbermak. 
8,  Rg.,  Min.  Cb..  688,  1860.  4.  J.  Yuylsteke,  quoted  by  Tschermak,  ].  c.  5.  Fcllenberg,  Jb. 
Min.,  746,  1868.  6.  Jacobs  (Tscbermak).  7,  8,  Mgc,  Ann.  Cb.  Phys.,  14,  69,  1846. 
0-11,  Heddle,  Trans.  R.  See.  Edinb.,  29,  76,  1879.  12.  Smith,  Am.  J.  Sc.,  11,  66,  1851 
13,  Clarke.  Am.  J.  Sc,  28,  24.  1884.  14.  Clarke  &  Schneider,  Am.  J.  Sc.  40,  406.  189a 
16,  M.  Bird,  Am.  Cb.  J.,  7,  181,  1886.  16,  Genth,  Am.  J.  Sc.,  28,  260,  1869.  17.  18.  Id.. 
Am.  Phil.  Soc,  13,  898.  1878.    19,  20,  Chaterd,  quoted  by  Genth,  1.  c. 


G. 

SiO, 

Al.O. 

Fe,0, 

FeO     MgO 

CaO 

H.O 

1.  Zillertfaal 

2*966 

26  02 

20-16 

1-07 

2808    16-60 

0-44 

9  65  =  100-92 

2.       " 

26  84 

19-68 

218 

28-06    18-67 

-^ 

11-84  =  100  61 

8.  St.  Gothard 

26*12 

22-26 

1-09 

2811    17-41 

^^ 

10-70=    99-69 

4;  Fusch 

2*928 

27  08 

2007 

4-72 

16^7    18-90 

m^m 

11-78  Na,0  0-72, 

[K.O  1-22  =  100-91 

5.  Maaaaschlucht 

2-946 

24-86 

20-70 

1-00 

25-00    16-81 

0-60 

1206 TiO,  0  45= 

[99-96 

12-26   TiO,  015, 

6.  Ascberskoppe 

26  68 

20-49 

1-68 

20-86    18-60 

006 

[P' 

lOt  0*08,  alk.  0-16,  or^D.  004  =  99*90 

7.  St.  Cristophe 

26-88 

17-82 

29-76    18-84 

— 

11-88  r=    99-38 

8.  Mtn.  Sept  Lacs 

27-H 

19-19 

— r 

24-76    16-78 

_- 

11-60  =    99  37 

9:  Girdleuess 

8-088 

24-77 

20-16 

1-88 

27-98*  18-84 

090 

1205  =  100-58 

10.  Portsoy 

2-792 

26  71 

20-42 

8-47 

18-99    28-90 

0-78 

11-17  =  100-89 

11.  Lude 

2862 

24-66 

28-19 

0-64 

20-87»>  17-79 

0-40 

1212  =  100  67 

12.  Oumuch-dagh 

27-20 

18-62 

— — 

28-21    17-64 

^ 

10-61  =    97-28 

18.  Washington 

2*886 

26-46 

17-88 

und. 

24-98    1604 

— 

14-43  Na,0  067 
[=  98-45 

14. 

26-40 

22-80 

2-86 

17-77    1909 

— 

12-21  F  <r.,  MnO 
[0  26  =  100  88 

16.  Virginia 

806 

28  62 

22-86 

1-92 

28-78    10  79 

0-89 

11-28    MnO   0  32 
[=99-85 

16.  Montgomeiy  Co., 

H.a 

24-90 

21-77 

4-60 

24-21    12-78 

— 

10  69   MnO   115 
[=100 
18-80  =  100-87 

17  Cnlsagee 

27-66 

22-76 

a-69. 

5-78«  28-^ 

•iM 

18. 

29*48 

22  22 

0-70 

6-68^  80-99 

_ 

11  68  =  100  60 

19. 

27-28 

22-11 

2*60 

5-84«  28*84 

«. 

14-60  =  100-57 

aa 

2717 

22-86 

2-71 

6-69*  27-78 

m^ 

14*86  =  100-01 

«  MnO  0-81 


» MnO 0-29.       •  (Ni,Co)0  0 30  p.  c       *  Do.,  Oil.  MnO  017. 
•Do., 041.  'Do.,  0-26. 


Tbe  helminihe  of  Volger  occurs  In  slender  vermiform  -crystallizations  like  fig.  1  (whence  the 
name),  transversely  foliated,  jpenetrating  quartz  and  feldspar.'  The  figure  is  from  a  New  Hamp- 
shire specimen  described  by  6.  P.  Hubbard,  and  may  be  one  of  the  other  species  of  chlorite. 

Pyr.,  etc.*— Same  as  for  clinochlore. 

Obf.— Like  other  ^lorites  in  modes  of  occurrence.  Sometimes  in  implanted  crystals,  as  at 
8t.  Gothard,  enveloping  often  adularia,  etc.;  Mt.'Greiner  in  tbe  Zillerthal,  Tvrol;  Rauris  in  Salz- 
burg: Traversella  in  riedmont;  at  Mtn.  Sept  Lacs  and  St.  Cristophe  in  Dnuphin^;  in  Stvria, 
Bohemia.  Also  massive  in  Cornwall,  in  tin  veins  (where  it  is  called  peoeA);  at  Areudal  in  Nor* 
way;  Salberg  and  Dannemora,  Sweden;  Dognacska,  Hungary.  Occasionally  formed  from  ampM- 
bole  (Tschermak,  Ber.  Ak.  Wien,  63  (1),  521, 1866).  In  Scotland  at  various  points  (anal.  9-11); 
other  specimens  (1.  c.)  with  but  24  p.  c.  SiOt  approximate  to  corundophiUte. 

In  the  U.  States,  near  Washington  (anal.  18,  14);  on  Castle  Mt,  Batesville,  Va.,  a  massive 
form  resembling  soapstone.  color  grayish  green,  feel  greasy;  Steele's  mine,  Montgomery  Co., 
N.  C  ;  also  with  corundum  at  the  Culsagee  mine,  in  broad  plates  of  a  dark  green  coiOT  and  fine 
scaly;  it  differs  from  ordinary  procblonte  in  tbe  small  amount  of  l^errous  iron. 

(ihloritic  alteration-products  of  pyrope  described  by  Lemberg  (Zs.  G.  Gea.,  27,  681,  1875) 
are  referred  by  Tschermak  (1.  c,  p.  87)  to  penninite.  Lemberg's  aualvses  are  as  follows:  1,  un* 
altered  pyrope;  2,  enclosing  chloritic  shelU  &-^.  complete  pseudomorphs : 


SiO, 

A!,0, 

Cr.0. 

Fe,0, 

MgO 

Ca 

H,0 

1. 

40-60 

22-70 

... 

9-84 

21-47 

4-28 

1-66  =  100 

2. 

88-78 

1676 

— 

8-44 

28-54 

0-62 

11-96  =  100 

8. 

88-82 

18-58 

1-97 

6-16 

8298 

087 

10  42=    96-24 

4. 

88-19 

16-29 

_ 

604 

8818 

— 

12  64  =  100  29 

5. 

88-68 

1417  . 

m^ 

6*26 

8866 

•* 

18-29  » 100 

CfrengsHle  from  Grflngesbergin  Dalame,  Sweden,  occurs  partly  in  hexagonal  cirstaUffaitlffinib 
more  or  less  mdiately  grouped,  and  probably  results,  Erdmann  observes  (LftrobokMm.,  874^  1868^ 
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ftom  the  alteratk>n  of  pyroxene.   Erdmann  spells  the  name  OranguiU,    Specifle  gravis  8'li 
eolor  dark  green.    An  analysis  by  Hiainger  gave: 

6iO, 27 81        AltO.  U-81        FeO 25*68        MnO 21S        MgO  14 81        H,0  1255  £=  96*79 

Gbochauitb  Wtlfsky,  Zs.  G.  Ges.,  25,  8fe,  1878. 

Honocliuic?  In  small  siz-sided;  tabular  crystals,  rough  and  allowing  nO  measurements,  the 
edges  being  rounded  off  by  irregular  planes.  Cleavage  basal  easy,  forming  thin  soft  plates. 
Optically  biaxial,  axial  angle  20*"  to  80%  Double  refraction  weak,  probably  positive.  In 
oompositioD  near  prochlorite,  but  contsining  chiefly  magnesium  instead  of  ferrous  iron.  Websky 
catoolates  HiRiAlSiOt.    Of.  anals.  16-19  above.    Analysis,  Beck,  quoted  by  Websky: 

810.28  20  Al«0«24-5$  FeO  627  MgO  80*94  H«0  12  15  =  10112 

Occurs  mixed  with  a  chromic  spinel  (magnochromite  (p.  228),  also  crystallized  in  cavities  In 
terpen  tine  at  Qrochau,  south  of  Frankenstein,  in  Silesia. 


470.  CORXTNDOPHIZjITB.    Shepard  (fr.  N.  Car.),  Am.  J.  Be,  12, 211, 1852;  (fr.  Chester, 
Mass.)  Ml,  ib.,  44,  112,  1865.    Clinochlore  (fr.  Chester)  J,  P.  Cooke,  Am.  J.  8c.,  44,  206, 1867. 
Amesite  0.  U.  Shepard;  Pisani,  C.  R.,  83,  166,  1876. 

KonocliDic,  Dx.  In  six-sided  or  twelve-sided  tables  or  low  prisms.  TwinSi 
according  to  the  mica  law,  proved  optically. 

Cleavage:  basal,  eminent.  LaminsD  somewhat  moiro  brittle  than  those  of 
clinochlore.  Percussion-  and  pressure-figares  as  with'  clinochlore.  The  former 
show  planes  of  parting  in  the  zone  be  inclined  64^  to  c  (089)?,  and  in  the  zone  ani 

inclined  at  the  angles  71°  (223),  75°  (445),  37°  (116),  62°  (226)'.  Etching-figures 
monosymra^tric  in  form.  H.  =  2*5.  G.  =  2'90|  Chester,  Brush.  Luster  of 
cleavage  surface  somewhat  pearly.  Color  olive-green,  leek-green,  grayish  green* 
Transparent  to  nearly  opaque.     Laminsd  flexible,  somewhat  elastic. 

Optically  +•  Ax.  pi.  ||  b.  Bx  somewhat  oblique  to  c.  Dispersion  p  <  u 
Axial  angle  rather  large. 

A0r:r66*       Btf  =s  24*       ^E  =  80*    [/J  =1-688]       .-.    3V  =  46' 40'      c<J=r8*80r 
Also  64*  69"  and  68*  at  200*    Dx.  82%  45%  71}%  48|^    Cooke 

Comp. — As  interpreted  by  Tschermak,  a  mole^^ular  mixture  of  J[^Mg,8i,0,  and 
H^Mff,Al,SiO,  in  the  ratio  of  1  :  4  giving  the  empirical  formula  H„Mg,,Al,Si,0„, 
which  requires:  Silica  23%  alumina 27*1,  iron  protoxide  17*5,  magnesia  19*5,  water 
12-0  =  100.    Here  Fe  :  Mg  =  1 :  2. 

AnaL— 1.  Eaton,  quoted  hy  Shepard,  Am.  J.  Sc,  46,  257,  1868.    2,  Pisani.  itid.    8,  Ober- 
ma/er,  quoted  by  Tschermak,  1.  c. 


G. 

SiOt 

Al.O, 

Fe«Oa 

FeO 

MgO 

fl,0 

].  Chester,  Mass. 

288 

24-77 

25-62 

— 

1519 

21-88 

11*98    =      99*84 

2, 

240 

25-9 

^^ 

14-8 

22-7 

11-9      =      99-8 

a 

2-87 

23-84 

25*22 

2-81 

17-06 

19-88 

11-90    =    100-66 

Obs.— Occurs  with  corundum  or  emery;  its  low  percentage  of  silica  accords  with  this  asso- 
ciation. The  species  was  instituted  on  a  chlorite  found  with  the  corundum  of  Asheville,  N.  C. . 
whence  the  name,  from  corundum,  and  0{Xoi,  friend.  The  above  description  is  from  specimens 
occurring  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  Chester. 
Mass.,  which  Shepard  has  referred  to  corundophilite;  the  chlorite  occurring  with  the  corundum 
of  North  Carolina  is  higher  in  silica  and  is  classed  with  prochlorite  (Genth),  though  containing 
relatively  but  liiilciron,  cf.  anals.  17-20,  p.  654. 

AjfEsiTE  a  U.  Shepard,  Pisani.  C.  R..  83,  166.  1876. 

In  hexagonal  plates,  foliated,  resembling  the  green  talc  from  the  Tyrol  H.  =  25-8. 
O.  =  2  -71 .  Color  apple-green.  Luster  pearly  on  cleavage  face.  Optically  +,  sensibly  uniaxial 
Composition  approxhnathig  to  H4(Mg,Fe)tAlt8iO0. 

Anal.— Pisani.  1.  c. 

610,  21-4  AltOt  88-8  FeO  16*8  MgO  19*9  H.O  10  8  =  100*8 

OcxnixB  with  diaapore  at  Chester,  Mass. 
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4,11.  DAPRNrm.  TMsrmak,  Ber.  Ak.  Wien,  100(1),  88,  1891.  Monoclinlc.  In  smiin 
spherical  or  botrjoidal  aggregates  showing  a  concentric  and  at  the  same  time  radiate-foliated 
structure. 

Cleavage:  basal,  {wrfect.  LaminsB  somewhat  flexible.  Luster  pearly.  Color  dark  gfeeen; 
though  the  basal  plane  olive-green,  normal  to  this  direction  yellow.  Streak  green.  Optically 
— ,  nearly  uniaxial. 

Oomp-— According  to  Tschermak,  HMFettAltoSiiaOiti.    Of,  p.  644. 
* — •     ■"  Zeynek. 


G.  SiO,      AltOt        FeO       MnO     MgO      CaO     Na,0      E.O       H»0 

B-172  28*62       22*26        88'97       0*98       109       0*29        110       0  28        11*16  =  99*75 

Pyr.,  etc^— B.B.  becomes  black,  but  does  not  exfoliate  and  fuses  easily  to  a  steel-gray  besd. 
Easily  decomposed  by  warm  hydrochloric  acid  with  the  separation  of  flocculent  silica. 

Obs.— Observed  on  a  specimen  from  Penzance,  Cornwall,  obtained  in  1840;  it  occurs  as  sn 
Incrustation  on  qiiartz  and  arsenopyrite 

Named  from  Daphne,  bay  tree,  in  allusion  to  the  form. 

Mbtachlobitb.  List,  Zs.  G.  Ges.,  4,  684,  1862.  Foliated  columnar,  like  chlorite,  vitreous 
to  pearly  hi  luster,  color  dull  leekgreen.  H.  =  2*5.  Anal.^1,  List,  1.  c.  2,  Zeynek,  quoted 
by  Tschermak. 

G.  SiO»     Al.O,    Fe.O»     FeO     MgO     CaO     E.O    Ka,0     H,0 

t  28-78      16-48       —       40*87      810      0*74      1*88      008      18*76  =    99*64 

2.  8-178  24*29      17*86     4*66      87*85      1*26     0*57      0*09     0*80      10*19  =  100O4 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gelatinizes  ii|  the  cold  with  hydrochloric  add. 
Forms  small  veins  in  a  green  rock  at  BUchenberg  nearElbingerode,  in  the  Harz. 

Elbicbntitb  Teehermak,  Ber.  Ak.  Wien,  106{\),  40.  1891. 

In  thin  scales  in  quartz  veins  at  Vielsalm  in  Belgium.    Probably  monoclinic    G.  =  2*8881 
Color  dark  olive-green.    Optioilly  +.    Biaxial,  axial  angle  small,  l&hermak. 
Anal.— C.  Element,  Bull.  Mus.  Belg.,  6,  162»  1888. 

Si9«       Al.Ot     Fe,Os     FeO      MnO      MgO        HsO 
G.  =2*886  {27*18       24*70       6*84       9  72       1*98       20*52       1185    a    101*24 

B.B.  exfoliates  and  fuses  to  a  dark  glass.  In  powder  partially  decomposed  by  hydrochloric 
add  with  the  separation  of  flocculent  silica.    Named  after  Dr.  C.  Element  of  Brussels. 


472.  ORON8TBI>TITB.    Cronstedtit  Buinmann,  Bchw.  J.»  32.  69.  1821.    Chloromelan 
BteUh.,  Char.,  88,  184,  1828.    Sideroschisolite  Wernekifik,  Fogg.,  1,  887,  1824. 

Rhombohedral;   hemimorphia     Axis  6  =  3-2559;  0001   A  1011  =  75'  6^' 
Zepharovich'. 

Forms:    0(0001,0);    r(10ll,  1),    ff(203l,  2);    |f(808l.  8). 
Angles:    cr  =  75*6',    «b  =  82'25J',    ey=:*WfXl. 

Twins:  tw.  ax.  i^  united  Bymmetrically  by  a  prismatic  face  or  intefpenetrating 

and  forming  a  six-rayed  base.  Occnrs  m 
hexagonal  pyramids,  tapering  toward  one  ex- 
tremity, or  adhering  laterally,  and  vertically 
striated;  also  in  noroas  diverging  groapsy 
cylindroidal  and  reniform ;  also  amorpnons. 

Cleavage:  basal,  highly  perfect.  Not 
brittle.  Thin  laminsB  elastic.  H.  =  3*5. 
G.  =  3*34-3*35.  Luster  brilliantly  vitreous. 
Color  coal-black  to  brownish  black;  by  trans- 
mitted light  in  thin  scales  emerald-green; 
also  on  tne  edses  brown  or  browinsh  yellow. 
Pfibram,  Zeph.  Streak   dark   olive-green.     Nearly   opaques 

Optically  — ;  uniaxial. 

Coup.— Perhaps  H,Fe,Fe,Si,0,,  =  4Fe0.2Fe,0,*3SiO,.ffl  0  =  Silica  20-9, 
if  on  8e8(}uioxide  37*2,  iron  protoxide  33*5,  water  8-4  =  100.  Hagnesinm  maj  be 
present  m  small  amount* 
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Rg.  gives 8FeO.Fe«Os.2SiOs.8HsO  =  Silicn 21*8,  iron seaqtiioxide 29*1,  iron  protoxide ^Z, 
water  9'f=  100. 

AnaL— 1,  £.  Ludwig.  quoted  by  Tscbennak,  Ber.  Ak.  Wien,  100  (1),  1891.  8,  Janoysky,  Ber. 
Ch.  6e8.,  8,  939, 1876.  8.  Rosam,  Vrba,  Ber.  Ak.  BOhm.,  p.  18,  Jan.  16,  1886.  4^  Maakelyne 
and  Flight.  Ber.  Ch.  Ge8.,  3,  988. 1870. 

8iO,       Fe,0,       FeO      MnO     MgO       UtO 

1.  Cnbnm  {  22*21        87*49       26*28       1*20       6  28         8*27   =    99  68 

2.  "  Q.  s  8-861  21 80       82-84       2928       1^26       4*61       1190    =  100-68 
8.  Kuttenberg      G.  =  8 446  17*84       4806       80*27       0*16        —         [918]  =  100 

4.  ComwaU  18*66       82*76       88*67         ^  —        10 13   =  100 

An  analysis  by  Field  (Phil.  Mag.,  6,  62, 1878)  6f  a  ditrk  green* compact  minenil  uucooiii* 
panying  the  Cornwall  cronstedtite  gave: 

8i0,  81*72  Fe,Os  18-61  FeO  89*46  6,011*02    =    10071 

Sp.  grav.  =  8.    The  formula  8FeO.FetOs.88iOt.8HsO  is  deuced. 

f'^jt.y  etc— B.B.  froths  and  fuses  on  the  edges,  Yielding  in  R.F.  a  magnetic  gray  or  black 
lobule..  With  borax  gives  reactions  for  iion  and  nuinganese.  Qelatiiuzes  in  concentrated 
ydrocloric  acid.  _ 

Obs. — Accompanies  limonite  and  calcite  in  veins  oontainlng-^ilver  ores  at  Pribram  in 
Bohemia,  and  also  at  Kuttenberg;  also  at  Wheal  Maudlin  and  in  Cx>mwall,  in  diverging  groupai. 
In  Brazil  at  Conghonas  do  Campo  (MctarMcAwo/tifo). 

Named  after  the  Swedish  mineralogist  and  chemist,  A.  Fr.  Cronstedt 
lUL— 'Brazil,  Ber.  Ak.  Wien,  71  (1),  276,  1876.    Maskelyne  (J.  Ch.  Boc.,  Jan.  1871)  gives 
for  Cornwall  Giystala  ey^  86'  12';  exact  measurements  are  impossible.    Cf.  also  Yrba,  Ber. 

BOhm.  Ges.,  p.  18,  Jan.  16,  1886.    The  doubtful  scalenohedron  ^  (11*7*18*16)  is  added  by 
Zepharovich. 

473.  THURZNaiTB.  Thurlngit  JftvAA.,  Char.,  96,  1882.  Owenite  Qtnih,  Am.  J.  Sa, 
16. 167. 1868. 

Massive;  an  aggregation  of  minute  scales;  compact. 

Cleavage  of  scues  distinct  in  one  direction.  Fracture  snbconclioidal.  Very 
tpngh.  Feel  of  powder  greasy.  H.  =2*5.  G.  =  3'15-3'19;  3-118  Bdttcher. 
liTiBter  of  scales  pearly;  of  mass  glistening  or  dull.  Color  olive-^een  to  pistachio- 
green.    Streak  paler.    Optically  — .    Uniaxial  to  distinctly  biaxial. 

Coiiip.~H^,Te,(Al,Pe).Si.O,,  =  8Fe0.4(AI,Fe),0,.6SiO,.9H,0  =  Silica  2a'8» 
ainmina  17'2,.iron  sesqnioxide  13'6yiron  protoxide  36*3,  water  10*2  =  100. 

AnaL— 1,  Rg.,  Min.  Ch.,  861,  1860.  2.  J.  L.  Smith,  Am.  J.  8c.«  18,  876, 1864.  8,  Eeyser, 
ibid.,  p.  411.  i,  Gintl,  quoted  by  Zepharovich.  Zs.  Kr.,  1,  872,  1877.  6,  Qenth,  1.  e. 
61.  7,  Smith,  1.  c    8,  F.  L.  bperry.  Am.  J.  8c..  32.  807, 1886. 

G,         SiO.   Al.O.  Fe,d.    FeO  MgO  NatO  E.O    H.O 

1.  SThuringUe  22  86    18*89    14*86    84*84    1*26     —       ^       9*81  =  101 

2.  "  2206  16*40  17*66  80*78  0^89  0*14  11*44=  89'86 
8.  ••  I  28*65  16*68  18  79  84  20  1*47  tr.  tr,  10*67  =  99*21 
4.  ZirmSee             8*177    |  22*66    18*92     812    88*49     —       _       —     10*78=   98*96 

H.  Harper's  Ferry  23*21    16*69    18*89    84*68    1*26    0*41    008    10*69.  CaO  0*86  =r 

fga>OT 
H.  '<  8191       28  68    16*86    14*88    88  20    1*62    0*46     fr.     10  46  HnO  0*09  = 

[100-48 

7.  Arkansas  8*1S4       28  70    16  64    1218   8814    1*86        0*82        10  90  MnO  1*16  = 

[99*74 

8.  1^  Superior  1 22*86    25*14      —      84*89   6*41     —      »     11*26  =   99*54 

Pyr.,  etc— Id  the  closed  tube  yields  water.    B.B.  foses  at  8  to  an  iron-blacky  magnetio 
gldbule.    With  tlie  fluxes  reacts  for  iron*    Gelatinizes  with  hydrochloric  acid^ 

Oba.— Thuringite  is  from  ,Reicbmannsdorf  and  Schmiedeberg.  near  Saalfeld,  in  Thuringia 
Ccf.  lioretz,  7a.  Kr.,  13,  52. 1887):  at  Zirni  See  in  CarinthiaCZeph.,  1.  c);  Hot  Springs,  Arkansas 
from  the  metamorphic  rocks  on  the  Potomac,  near  Harper's  Ferry  (owenite);  ihrms  the  matrix 
^uial.  8)  enclodng  garnet  crystals  altered  to  a  chlorite  near  aphrosiderite  (p.  660)  in  the  Lake 
Superior  iron  region;  at  French  Creek  mines,  Chester  Co.,  Penn.,  the  chnlcopy rite  and  pyrite  crya- 
tals  are  embedded  in  a  compact  mineral  which  Penfleld  suggests  is  probably  allied  to  thuringno 

DwerUU  was  named  after  the  geologist^  Pr.  J),  D.  Owen. 
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CKAHoaiTB/  Mine  de  fer  ozyd^  en  mine  agglutln6s  Ouemnard,  J.  Mines,  36,  80.  1814*. 
ChamolBite  Bmihier,  Aon.  Mines,  6,  898, 1820.  C^uinosite.  Minend  de  fer  en  knins  BaihStr, 
Ann.  Ck.  Phys.,  36,  258, 1827.  Berthierine  B&ud..  Tr.,  128,  1882.  Ba?aUte  iSuft,  Min.,  290, 
^841  • 

Chamoiits,  as  originally  described,  occurs  compact  or  oOlitic,  with  H.  about  8;  O.  =  8-8-4; 
color  ffreenish  gray  to  black;  streak  lighter;  opaque;  feebly  attracted  by  a  magnet  Berthierine 
is  similar  in  structure,  has  H.  ss  2'5;  color  bluish  gray,  Uaddsh,  or  greenish  mack;  streak  dark 

freenish  gray;  and  strongly  attracted  by  the  magnet    Anal.— 1,  fierthier,  1.  c.  2,  id.,  Ann  ch. 
hys.,  36, 258. 1827: 


1.  Chamosite 

fiiO.  14-8 

A1,0,  7*8 

FeO  60  6 

H,0  17-4    =    100 

2.  BerthieHne 

12-4 

7-8 

74-7 

6-1    =    100 

Chamosite  fuses  easily,  and  also  gelatinises.  Berthierine  fuses  with  difficulty  to  a  black 
magnetic  globule,  and  gelatinizes.  The  latter  is  mixed  with  60  p.  c.  or  more  of  siderite  and 
calotte ;  Berthier  found  40-8  of  the  former  in  the  material  he  examined. 

Chamosite  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonitei, 
at  Chamoson,  near  St.  Maurice,  in  the  Valais;  and  a  similar  substance  is  reported  mm  Metten- 
berg  in  the  Bernese  Oberland;  Banwald  in  the  Yosges;  in  the  Windgftlle;  with  iron  carbonate 
and  titanic  iron  at  Schmiedefeld  in  the  Thflringerwald;  in  Bohemfa,  from  the  oOlitic  iron  ore  of 
Chrustenic  in  dark  bluish  grav  elliptical  grains.  Berthierine  constitutes  a  yaluable  bed  of  iron 
ore  at  Hayanges,  Dept.  of  MoseUe,  and  also  occurs  in  the  ores  of  Champagne,  Bourgogne* 
Lorraine. 

The  chloritic  mineral  associated  with  the  iron  ore  o6  Chamoson  has  been  inyestigated  by 
Boricky,  Loretz,  and  Schmidt  and  shown  to  have  a  composition  approximating  to  thuringite. 
Berthier's  results  above  are  unreliable  as  giving  the  composition  of  the  silicate. 

Anal.— 1,  Boricky,  as  quoted  by  Schmidt,  after  deducting  5*5  p.  c.  Ca.Fe  carbonate,  t,  0. 
Schmidt  Zs.  Er.,  11,  601, 1886.  also  recalcuUted.    8.  Loretz,  Zs.  Kr.,  13.  62,  1887. 


SiO, 

Al.O. 

Fe.Ot 

FeO 

MgO 

HiO 

1.  Ohamaeite 

26-60 

18-72 

— 

42-81 

2*18 

11-24 

s    100 

2. 

26  28 

19-97 

— 

87-61 

4-89 

12:90 

=    100 

8.  Schmiedefeld 

27-29 

1718 

4-06 

89  42 

i— 

1810 

=    100 

Ad  o61itic  mineral,  apparently  near  chamoisite,  described  by  Poulllon  Boblaye  (Mem.  Mus., 
16).  has  been  called  BateUtte.  It  has  H.  about  4;  G.  =  8-99  Delesse;  color  greenish  black,  bluish, 
or  grayish;  powder  greenish  gray  or  black,  to  reddish  brown;  and  B.B.  fusible  with  difficulty  to 
a  black  magnetic  scoria.  Forms  beds  in  old  schistose  rocks  in  different  parts  of  Brittany, 
especially  in  the  forest  of  Lorges,  a  locality  that  supplies  furnaces  at  t'as  near  Quintin.  in  the 
^cinity  of  St.  Brieuc,  Dept.  Cdtes-du-Nord;  also  at  the  Chapel  St  Oudon,  near  Segr6,  Dept 
Maine-et-Loire;  and  elsewhere.  Huot  and  others  derive  the  name  batfoUte  from  Savalon,  a 
locality  of  it;  but  Des  Cloizeaux  says  no  such  place  exists  in  Brittany;  but  that  a  depression  in 
the  region  where  it  is  explored  is  called  the  bae  eol^n^an  absurd  origin  for  a  name,  fied  6th 
£d.,  p,  796,  for  analyses. 

474.  8TILPN0BCSX.ANB.  Oloeker,  2a.  f.  Mio.,  Jan.,  1838,  Handb.,  672, 1881.  Chaloo* 
dite  8hep.,  Rep.  Am.  Assoc.,  6,  282,  1861. 

Foliated  plates^  sometimes  hexagonal,  sometimes  radiated.  Also  fibrous,  or  as 
a  velvety  coating  even  or  tufted. 

Cleavage  easy  in  one  directiori.  H.  =  3*4,  when  in/  solid  plates^  G.  =  2*769 
Breith. ;  2-96,  chalcodite,  Genth.  Luster  of  cleavage  surface  between  pearly  and 
Titreous,  sometimes  submetallic  or  brass-like.  Color  black,  greenish  black,  yellow- 
ish bronTse,  and  greenish  bronze. 

Var.—l.  Ordinary,  in  plates  or  massive.    Glocker  gives  G.  =  8-8*4 
2.  ChaUodUe,  in  velvety  coathigs  of  brsss-like  or  submetallic  luster,  consisting  of  mlnme 
flexible  scales. 

Comp.— Uncertain,  perhaps  (Brush,  Eg.)  2(Pe,Mg)0.(Fe,Al),0,.6Si0,.3H,O. 

Genth  calculates  for  his  analysis  8(Pe,Mg)O.(Fe,Al)tO..10SiO,.6H,O.  __ 

AnaL— 1,  Rg,,  Pogg.,  43,  127,  1888,  Min.  Ch.,  880, 1860.    2,  Biegert,  Rg.,  Min.  Ch.,  880. 

1860.    8,  l:  J.  IgelstrOm,  J.  pr.  Ch.,  81,  896. 1860.    4,  G.  J.  Brush,  Am.  J.  8c.,  26.  196^ 

1868.    6,  Genth,  Am.  PhiL  Boc.,  23,  44, 1886. 
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aTBIG0VIT3^DIABANTITE.  6^ 

BrOgger  refers  here  the  minerBl  which  In  the  form  of  Inclurionfl  givee  the^dbpormal  com 
positiou  upon  which  the  supposed  variety  of  natroUte  from  the  Brevik  region  called  iron- 
natroltte  (Eisennatrolith)  has  been  based;  cf.  p.  609.  Its  composition  could  not  be  definitely 
setUed.     Zs.  Kr..  16, 626,  1890.  ,      ,  ^  , 

Pyr.,  etc.--Tield8  much  water.  B.B.  fuses  easily  to  a  bkck,  shining,  magnetic  globule. 
With  the  fiuxes  gives  the  reactions  for  iron.  Chalcodite  i|  completely  decomposed  by  hydro- 
chloric acid. 

OlMk—Stilpnomelane  occurs  at  Obergrund  and  elsewhere  in  S{lesia,*with  calcite  and  Quarts, 
sometimes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf;  newr 
aiernberg.  in  a  bed  of  llmonite.  in  a  clay  shite,  probably  of  the  DevonUin  age.  and  ojten  associ- 
ated with  chlorite,  magnetite,  find  calcite;  at  Frederic  mine  near  Weilburg,  Kassnu,  in  a  bed  of 
iron  ore;  at  Pen  Mine,  l^ordmark.  Sweden,  radiated  foliated  with  actinolite,  in  veins  sometimes 
4  inches  thick.  ^  ^  , 

CkaleodiU  occurs  at  the  Sterling  Iron  mine,  in  Antwerp,  Jeiferson  Co.,  K  Y.,  coating 
hematite  and  calche,  and  sometimes  constituting  pseudomorphs  (aual.  5),  having  the  form  ox 
hollow  rectangular  tables;  the  yellow  variety  resembles  in  color  mosaic  ffold. 

Named  Siipnamelane  from  ariXxroi,  shining,  and  ueXa?,  blaek;  and  Chahodiie  from 
XctXkoS,  brau  or  bronu.    Melanglimmer  Q^nn,  includes  this  species,  Cronstedtite,  etc. 

476.  8TBZGK>V1TB.  Beeker  d  WMky,  Jb.  Hin.,  886,  1869.  Webdcff,  Zs.  Q.  Ges.,  2S. 
888.  1878.« 

In  minute  crystals*  showing  hexagonal  prisms  under  the  microscope;  sometimes  in  bells  of 
aggravated  crystals. 

H.  =  1.  G.  =  8-144.  Color  dark  green  (on  alteration  changing  to  brown).  Streak  green. 
to  ffrayish  green.    Optically  unlaxilil  or  nearly  so. 

O<mip.~H«Fe.(Al,Fe),Bi.0ii  =  2FeO.(Fe,Al),0«.2SiO,.2H,0  (at  100*).  or  with  8H,0  (air- 
dried). 

AnaL— 1,  Becker.  1.  c.    2,  Websky,  1.  c. .  1869.    8,  Websky  (and  Poleck),  1.  c,  1878  (at  100*). 

a  SiO.     A1,0,    Fe,0«     FeO     MnO    MgO    CaO     B«0 

1  82  62      16-66      1604      16  74       '--       816      202      12  87    =    99  61 

8  2  788  82  60      1408      2194      1247       —       8'82       —       14  81     =    99  72 

&  8144  28  48      16  60      1148      26*21      7*26      0*86      a86       9  81    =    99  96 

Pyr.,  etc-^Easily  decomposed  bv  acid  with  the  separation  of  silica  in  powder.  In  closed 
tube  nves  off  water.    B.B.  fuses  with  dililcultj^  to  a  black  glass  without  coloring  the  fiame. 

Obe. — Occars  as  a  fine  coating  over  the  mlnisrals  In  druses  or  cavities  In  the  granite  west  and 
northwest  of  Striegau^in  Silesia. 

470.  DXABAMTITB.  Diabantachronnyn,Zi;9d0,  Jb.  Min.,  1, 1870.  Diabantite  0.  W.  BoMea, 
Am.  J.  8c.,  9,  464, 1875. 

Monoclinic  ?  Massive,  compact,  fibrous  or  with  a  foliated,  radiated,  and  oon* 
centric  structure. 

Cleavage:  basal,  perfect.  H.  =  2-2 '5.  G.  =  2-79-2-93.  Color  dark  green 
to  greenish  black.     Strongly  pleochroic. 

Comp.— H^,(Fe,Mg)„Al,Si,0,,  or  12(Fe,Mg)0.2Al,0,.^SiO,.9H,0  =s  Silica  34.2, 
alamina  12*9,  iron  protoxide  27*4,  magnesia  15*2,  water  10*3  =  100. 
JtoaL— 1-ff,  Uebe,  L  c.    6,  7,  Hawes,  1.  c 

G.        SiO.    AlaOs  Fe,Os  FeO    MnO  MgO  GaO  Na«0  B.O 
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FVr.^— Fuses  easilv  on  the  edges/  forming  a  dark  gray  glass  somewhat  magnetic.  Dissolves 
in  hydrochloric  add,  leaving  a  skeleton  of  silica. 

Occurs  in  the  diabase  or  Voigtland  and  Frankenwald,  and  contributes  to  the  green  color  of 
the  rock.  It  is  found  in  seams  and  clefts,  sometimes  in  amvgdules  and  lining  cavities  in  the 
rock.  In  some  occurrences  of  diabase  it  forms  the  chief  binding  or  cementing  material,  and 
is  apparently  a  product  of  the  alteration  of  the  augitic  constituent  of  the  diabase. 

A  similar  minenl  oociirs  filling  amygdaloidal  cavities  in  the  diabase  of  the  Farmington 
Hills.  Conn.,  and  at  other  points  in  tbe  same  region,  as  at  Turner's  Falls,  Mass.,  and  elsewhere* 
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The  center  cavities  are  often  occupied  by  calcite,  and  this  and  the  associated  prehnite  are  often 
impreguated  by  it;  the  diabantite  was  thus  the  first  product  of  the  decomposition  of  the  diabase 
(Emei-son). 

.The  diabantite  is  sometimes  altered  by  hydration  and  oxidation  of  the  iron,  forming  masses 
of  a  straw-,  gold-,  or  bronze-yellow.  It  then  becomes  a  diabantite-vermiculite,  as  it  is  called  by 
£merson.  Am.  J.  Sc.«  24,  108-201,  1882. 

477.  APHROSIBSXIITB.    Sandberger,  Ueb.  Geol.  Nassau.  97, 1847. 
Massive;  in  fine  scales,  hexagonal  in  form. 

Soft.    G.  =  2'8-3'0.    Color  dark  oUve-green.*  Transparent  to  translucent 

Oomp,— Perfiaps  (Websky)  H,oFe.(Fe,Al)4Si«0,.. 

Anal.— 1,  Sandberger,  1.  c.  2,  IgelstrOm,  J.  pr.  Oh.,  84.  480.  1861,  8,  Erlenmeyer,  JB. 
Ch.,  778,  1860.  4.  Hauer,  Jb.  G.  Reicbs.,  4,  79.  1854.  (J.  Nies,  Jb.  Min..  821,  1878.  after  dc- 
ducliug  CaCOa.  6.  Rg..  quoted  by  Websky.  Zs.  G.  Ges..  3%,  212,  1879.  7.  Woilscbach,  2s.  Kr., 
<7.  82. 1882..  8-10,  Penfield  &  Sperry,  Am.  J.  6c.,  32,  808,  810,  1886.  11,  Niedzwiedzki,  Mhi. 
Hitth.,  162. 1872. 

G.        810.    AltOsFetOs  FeO    MgO    CaO    H3O 

1.  Weilburg  2-8  26*46    21 25      —     4424      106      —       7*74  =  100*74 

2.  Guistberg  250      20  6       —     820      14*8       --       7  6    =    995 
8.  Bonscheuer                        2'.991       2572    2069    401    27*79    11*70      —     1005  =    99*96 

4.  Styria  26*08  20*27      —  82*91  1000  —  10*06  =    99*82 

5.  Dillenburg  24*68  25  25    8*50  80*61  182  —  9*19  =  100 

6.  Striegau  24*78  18  69    6*45  8617  4*52  —  9  09  =    99*70 

7.  EOnigsbain  2706  19  56  11  71  28-91  1*18  0  88  9*73  =    98*58 

8.  L.  Superior,  gameipMud.  8*21       27*45    19*58    6*26    29*42      6  04      —      7*50  Na.O0*42. 

[E,0  2-64  =  99  26 
9  •*■  "         ••  2908    19*94    8*91    80-68*    6*56    0*25      6*53  Na,O0-29, 

[K.O  8  66  =  99  90 

10.  Salida,  Col,     "         "  28*20    22-31      —     19 11    17*68    0  48    10*90  Na,O0*72. 

[5,0  1*03  =  100-43 

11.  Saualpe  2*98       2519    21*66    9*09    14*22    18*78     —     11*53  =  100*42 

•  Incl.  MnO  0*20. 

Analyses  8-10,  by  Penfield  &  P.  L.  Sperry.  are  of  a  chlorite  forming  the  coating  of  almandite 
garnets  (anal.  6, 7,  p.  441)  and  derived  from  their  alteration.  Color  of  8.  9,  dark  green ;  10,  li^ht 
greeu.  optically  uniaxial.  Anal.  11.  by  Niedzwiedzki,  is  of  a  similar  chlorite,  forming  a  coaime 
about  a  like  garnet  from  the  Saualpe,  Carintbia;  magnetite  may  be  present  in  the  material 
analyzed. 

Obs. — Aphrosiderite  occurs  at  Weilburfi^.  Nassau,  at  the  Gelegenheit  mine.  A  simflnr 
mineral,  but  more  magnesian,  has  been  fouiidin  gneiss  at  Guistberg  m  Wermland;  in  heniaiite 
at  Bonscheuer  near  Muttershausen,.  Nassau;  nt  Buldtiinstein  on  the  Lahr;  and  in  mica  schist 
-with  hematite  at  several  places  in  Upper  Styria,  consisting  of  microscopic  scales  of  a  clear  green 
color. 

478.  DBLB8SITB.  Chlorite  ferrugineuse  DeleM,  Ann.  Mines,  12.  195.  1847.  and  16. 
620,  1849.  Delessite  Naum.,  Min..  1850  Eisenchlorit.  Subdelessit  Wei9$,  Zs.  G.  Ges.,  31, 
801,  1879 

Maissive,  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

H.  =-2*5.    G.  -=  2*89.    Color  olive- green  to  blackish  green.     Powder  gray  or  green. 

Oomp.— Perhaps  (Groth)  H,o(Me,Fe),(Al,Fe)4Si40„. 

Anal.— 1-3.  Oelesse,  1.  c.    4-8.  Hcddle.  Trans.  R.  Soc.  Edinb  .  29.  81. 1879.    9,  Weiss,  1.  C. 

G.  SfO,    AUO,   PcaO,    FeO     MgO    CaO    HaO 

1.  Mielen  8107    15*47    17*54      4*07    19 14    0*46    11  55  =    9930 

2.  Oberstein  2908         4200  —      12*28    3*70    12  99  =  100 

8.  Zwickau  29*45    18*25      817    1512    1532    0*46    12-.57  =    99*33 

4.  Bowling  2*578        8200    17*33      1*19    12*45    20*42    1*57    15*45*=  100*41 

5.  Dumbuck         2598        82  01     18*87.      1*18    1209    1964    1*39    15*46*=  100*64 

8.  Long  Craig  2*656  80*93  15*32  316  15*31  18*65  138  14  69«MnO  0  38  =  99*82 

7.  Elie  2*672  80  69  12*83  1*63  18*82  18*60  1  59  18*77»MnO  1*00.  a]k.  1*68 

8.  St.  Cyrus  2*652  32*89  13*44  4*40  6  62  28*77  0*86  13  24«=  10002  [=  100*11 
U.  SubdeUs9iU  2*886  28  79  16*74  4*83  18  61b  16*62  0*98  12*25  TiO«  0*18.  alk.  O'SS, 

tP,0.,80,.C0,  0  69  =  100  21 

•Loss  at  100'*  4,  5*70  p.  c;  5.  6*30;  6,  4*68;  7,  8*39;  8,  2*77.  *  Incl.  0*31  MaO. 
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Psrr^  alio.— In  a  matrass  yields  water  and  becomes  brown.  B.B.  fuses  witb  difficulty  on 
the  edgea    Easily  soluble  in  acids,  affording  a  deposit  of  silica. 

OlM.— The  ortginal  dulessite  occurs  coatmg  or  filliug  the  cavities  of  amygdaloid,  or  amygda- 
kridal  porphyry,  iit  Ubersteiii,  Zwickau,  La  Qr^ve  uear  Mielen.  Similar  minerals  occur  at 
^Mibtts  points  iu  Scotland,  uoals.  4r-8:  also  in  Nova  Scotia  (How,  ?hi1.  Mag.,  37,  267,  1869). 

Named  after  Dclesse,  of  Paris. 

Subdekssite  (anal.  10)  is  a  blackish  green  chloritic  mineral,  fllling^  cavTties  in  eruptive  rocks 
In  the  ThOringer  WakL 

479.  RUMPFTTB.    G,  mrUeh,  Ber.  Ak.  Wien,  99  (1),  417,  1890. 

Massive.  gniuuUr,  consisting  of  very  fine-scales  from  0*05-0  *  1 5-in  diameter  and  1  mm.  in 
leDgth.  Form  of  scales  hexagonal,  united  in  vermicular  shapes  resembling  some  kinds  of  clino- 
cblore. 

Cleavage:  basal,  perfect.  H.  ^  1*5.  G.  =  2'675.  Color  fireeuish  white.  Translucent  on 
the  edges.    Optically  uniaxial  or  nearly  so;  sometimes  2£  =  10  . 

Oomp.— A  basic  silicate  of  aluminium  and  magnesium;  Firtsch  calculates  the  formula: 
Hs»Mg,Ali«SitoO«»  or  TMgO.SAUOi.lOSiOa.UHtO. 
Firtsch,  1.  c. 


SiO,  30-75       AUO,  41*66       FeO  1*61       MgO  111-09        CaO  089        H.O  18*12  =  1001)^ 

The  loss  of  wutdr  was  as  follows: 

150**  200"-860*'       red  ht.  (600*)  ign.  (Bunsen  burner.)  ign.  (blast  lamp). 

i  0 16  0  8*78  12*51  12*79 

Pjrr.,  •to.— B.B.  infusible,  but  becomes  brown.     Not  decomposed  by  acids,  but  after 
ignition  the  iron  compound  is  dissolved,  the  rest  not  decomposed. 

Obs.— Occurs  ivith  talc  in  crevices  in  the  magnesium  carbonate  rock  (pinolite»  p.  27^ 
St  Michael  in  Upper  Styria. 

Named  for  Professor  Jobann  Rumpf  of  Oraz. 


The  following  are  other  chloritic  minerals,  more  or  less  imperfectly  defined. 

Talc-Chloritk  of  Travbb&ella  occurs  in  large  hexagonal  plates  regularly  grouped,  and 
presents,  according  to  Des  Cloizetiux,  the  optical  characters  of  clinochlore.  The  pktes  are 
twins,  consisting  of  six  triangular  sections;  at  center  they  are  translucent  and  blackish  green, 
and  optically  — ,  and  cjaeriorly  clear  green  and  transparent,  and  optically  -f  •  Marignac  regards 
it  as  between  talc  aud  chlorite.  He  obtained,  anal.  1-8,  Ann.  Ch.  Phys.,  14.  60,  1845.  4»  Ued* 
die.  Trans.  R.  Soc.  Edinb..  29,  78,  1879. 
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It  may  be  ripidQlite  impure  from  mixture  with  talc,  which  view  would  account  for  the  high 
percentage  of  silica.  Occurs  at  Traversella,  Piedmont,  with  magnetite  and  ripidolite;  also  (uuul. 
4)  a  similar  mineral  at  Uillswick  in  Shetland. 

At  Traversella  there  is  still  another  talc-dilorite,  soft  and  of  a  silvery-white  luster,  having  a 
eingle  optical  axis,  or  two  very  slightly  divergent;  the  hexagonal  plates  are  opaque  at  center  and 
transparent  toward  the  borders,  ft  affords  much  water  in  a  matrass,  and  fuses  with  difficulty 
on  the  edges  to  a  white  enamel.  This  may  be  identical  with  the  leuchteubergite,  noted  by 
Tscberrank  from  Traversella. 

Epichlorite  BammeUberg,  Pogg. .  77,  287,  1849. 

Fibrous  or  columnar,  between  schiller  spar  and  chlorite  in  its  characters.  H.  =  2-2*6; 
G.  =  2*76;  color  dull  leek-green;  streak  white  to  greenish;  luster  greasy;  in  thin  columns  trans- 
laoent  and  of  a  bottle-green  color.    Anal.— 1,  Kg.,  1.  c.    2,  Liebe,  Jb.  Min.,  17, 1870. 
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B.B.  fuses  only  in  thin  fibers  with  difficulty.  With  the  fluxes  reaction  for  silica  and  iron. 
Forms  veins  in  a  rock  resembling  serpentine  near  Harzburg.  Named  in  allusion  to  its  being  near 
chlorite  in  chjiracters. 

Liebe's  mineral  (anal.  2)  is  the  coloring  mineral  in  the  black  titanic-iron  diabase  of  the  VoigV- 
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land  and  Frankenwald.    He  regards  it  as  contalntoff  only  ferrous  iron»  and  argues  the  same  for 
the  mineral  from  the  Harz, 

EoRALiTK  F,  J.  WHk,  Jb.  Mln.,  867. 18(10.    A  chloritic  mineral  occuirlog  in  senms  Id  clefts 
of  byperyte  in  the  parish  of  £ura,  Finlaud.    It  is  apparently  amorphous,  but  breaks  under 


the  hammer  into  prismatic  frugmenu.    H.  =  2'5.    Q.  =  2'62.    Color  dark  green  to  .black. 
B.B  fuses  easily  to  a  magnetic  globule.    Soluble  in  hydrochloric  acid.    Analysis,  JbViik: 

810.88-68    A1.0, 1215    Fe«0,  6*80     Fe015  66     MgO  1702    CaO  1*84    H.0  11*40  ss  M-04 

Apparently  related  to  diabantite,  p.  650. 

Efiphanitb.  Epifanit  IgeUtrdm,  Of  v.  Ak.  Stockh.,  26,  82, 1868.  A  chlorite-like  mlneial 
from  Tvftr&n  in  Wermland.  Sweden.    Analysis,  IgelstrOm: 

810.8711        Ar.Os2118        FeO2000         MgO  1408         H.0  7-88         MnO  <r.  =  100 10 

CHLOROPHiBiTB  MoMuUoeh,  Wcstem  Isles,  1,  504,  1825. 

Granular  massive,  embedded,  or  as  a  coating  in  geodes,  fissures,  or  amygdaloidal  CAvities. 
Cleavage  in  two  directions.  H.  =  1*5-2.  G.  =  202.  Macculloch:  2*28  Heddle.  Luster  sub- 
resinous,  rather  dull.  Color  dark  green,  olive-green,  chanffine  rapidly  to  dark  brown  or  black 
on  exposure.  In  composition  somewhat  near  delesslte;  cf.  also  nislngerite.  Anal.— 1,  2.  Heddle. 
Trans.  R.  Soc.  Ediob.,  29.  84, 1870. 

G         SiO,  A1.0sFe.0>  FeO  MnO  MgO   CaO    H.O 

1.  ScuirHohr  8600     —     22  80    2  46    0*50    0*50    2*52    26*46 alk.  <r.= 10024 

2.  Giant's  Causeway  2*278      8500  10*40  11*80    168    0*08  10*52    515    23*20 alk.  1*10= 100*04 

HtO  at  100*:  in  1,  10*28;  in  2. 14*16. 

From  the  Western  Isles  of  Scotland,  at  Scuir  Mohr  in  the  island  of  Rum,  and  from  Fifeshire« 
occurring  in  amygdaloid;  also  from  the  FftrOer.  Reported  also  as  incrusline  chalcedony  in 
Antrim,  and  in  small  botryoidal  groups  in  the  amyeaalold  at  Down  Hill.  But  the  chemical 
identity  of  the  original  chlorophieUe  of  Macculloch  from  Sculr  Mohr  with  thai  of  the  FArOer  or 
the  other  locnlities  has  not  yet  been  ascertained.    Named  from  ;t^a9pds,  green,  and  ipaio^,  hrown^ 

HuLLiTK  E,  T,  Hardman,  Proc.  Roy.  Irish  Acad.,  3,  161, 1878. 

Massive.  H.  =  2.  Color  velvet-black.  LXister  waxy  but  dull.  Near  dele&site  and  chloro- 
phsite.  but  not  a  homogeneous  mineral  (cf.  Lex.,  Bull.  Soc.  Min.,  8,  482, 1SB5).  AnaL— 
1,  Hardman,  1.  c.    2.  Heddle.  Trans.  R.  Soc.  Edinb..  29.  89,  1870. 

SiO,   Al.O.  Fe.O,  FeO  MgO  CaO    H.O 

1.  Cammoney  Hill    89*44    10*85    20*72    8*70    7*47    4  48    18*62  =±  00*78 

2.  Kinkell  88  59    17*84    15*97  u/ufe<.  8*65    8*94    18*48  MnO  1*56.  E.O  0*67^  100*90 

H.O  lost  at  lOO*"  hi  2,  8  04  p.  c. 

Occurs  filling  and  coating  vesicular  cavities  in  the  basalt  of  Cammoney  Hill,  near  Belfast* 
Ireland.    A  similar  mineral  occurs  in  the  basalt  at  Kinkell.  in  Flfeshire,  Scotland. 

Mbl.vnolitb  WurU,  Dana,  Min.,  670.  1850.  It  is  blacky  opaque,  with  streak  dark  olive- 
green;  H.  =  2;  G.  =  2*69.  Surface  of  the  mineral  often  striated*  or  with  an  imperfectly 
oolumnar  aspect.    Analysis.— H.  Wurtz,  excluding  12*77  CaCO.: 

SiO.  85  24    A1.0,  4-48    Fe.O«  28*13    FeO  25  09    Na,0  1*85    H.O  10*21  =r  100. 

From  Milk-Row  quarry,  near  Somerville,  Mass.,  Incrusting  the  sides  of  a  fissure.  Cf. 
bisingerite,  p. 

Ekmamnitb  X.  J.  IgeUMm,6iyr.  Ak.  Stoekh..  22,  607,  1865,  B.  H.  ZifL,  26.  21, 1867. 

Foliated,  chlorite-like.  Also  foliated  columnar  and  asbestiform,  radiated:  also  granular 
massive,  consisting  of  minute  scales.  Hardness  and  luster  as  in  common  kinds  of  chlorite. 
Color  grass-green,  leek-green,  grayish  white;  also  black. 

Anal.— 1-6,  IgelstrOm : 

810.    Al.O.  Fe.Os   FeO      MnO    MgO    CaO     H.O 

1.  Fol.-mass .  ^OM.^.  84*80      tr.       4*97     8&-78     11*45     2*99       —      10  51  =  100 

2.  Fol.coL.  gyK^,  86*42     1*07     4*79     24*27     21*56      <r.        it.        9*91  =    9809 
8.  Fol.-mass..  leekgn.              40*80     5  08     8*60     25*54       718     7  64       —       10*74  =  100 

4.  Gran..mass..  ^a«».^.  8707     5*85       —  88*20  6*82     2*78       9*71=    99  88 

5.  Asbestif.,  ^tf«i  37*69       —        —       86'07»  14*74  —      11-50  =  100 

6  Fol.-mass..  ^Mfi  86*82     8*68       —      81*09       9*29     7*58      <r.       10*71=    99 W 

•  With  perhaps  some  aUimina. 
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On  heating  yieids  water,  becomes  black,  submetallic,  and  after  ignition  strongly  magnetio 
fi.B.  fuaes  to  a  black  slag.     Soluble  in  hydrochloric  acid,  with  a  deixxition  of  silica. 

From  a  mine  of  magnetite  at  Grjthytte,  in  Sweden,  tilling  cavities  in  the  ore,  penetrating 
it  exiuu&ively,  and  constituting  nodumr  masses  and  beds.  Becomes  black  on  exposure,  through 
oxidation.  Auul.  4  is  of  the  green  interior  of  a  nodule  which  was  black  externally.  Some  of 
it  coiitaius  calcium  carbonate,  and  some  alfords  when  heated  a  bituminous  odor.  Named  after 
U.  Ekman,  proprietor  of  the  mine,  hence  properly  ekmanite.    See  p.  1088. 

Berlauitb  a,  Sehranf,  Zs.  Er.,  6,  ^8,  1882.  An  alteration>product  occurring  at  Erems, 
Bohemia,  at  the  contact  between  serpentine  and  granulyte.  Occurs  in  aggregates  of  small  scales 
of  a  dark  ^rass-green  color.  Axial  angle  nearly  zero.  On  ignition  does  not  change  form,  but 
becomes  light  yellowish  brown  with  pearly  luster  resembling  mica.  Analysis,  la,  air-dried; 
ih,  dried  at  100% 


SiO, 

A1,0, 

Fe»Oi 

FeO 

MgO 

CaO 

ign. 

84-88 

12-69 

683 

8-71 

23-79 

2-50 

16-79  Cr,0„MnO,K,0  tr.  =  10028 

87-26 

18-75 

6*86 

4-02 

25-77 

2-81 

9-82 

Schrauf  (ibid.)  uses  the  name  parachlorUe  for  chlorites  whose  composition  he  refers  to  the 
orthosilicate  formula  fii(AitSisOis).?»(RtSi04).!pHsO;  while  he  applies  the  name  protoehlarite  to 
those  which  he  exph&ins  as  «n(AltSiOft).n(R9Si04).MHtO). 

Steatargillite  K  K  Sefimid,  Ber.  Ges.  Jena,  14,  July  9, 1880.  A  doubtful  substance,  fill- 
ing, with  quartz  and  ferrite,  small  amygdaloidal  cavities  in  the  porphvritic  rocks  of  the  HOlle* 
kopf,  at  Eammerberg,  and  of  the  Ti'afi;berg,  at  Langewieseu,  near  Ilmenau.  Massive,  earthy. 
H.  =  1  '25.  G.  =:  2'29--2*46.  Color  white  to  light  ^reen.  Feel  greasy.  B.B.  fuses  to  a  greenish 
gray-black  specked  enamel;  yields  much  water  m  the  tube,  oecoming  black,  and  giving  a 
bituminous  odor.    Analyses:  1-3,  after  deducting  6  p.  c.  insol.  from  1,  and  2  p.  c.  from  8. 

G.  SiO,     AUO.     Fe,0,      FeO       MgO     CaO      H,0 

1.  HdUekopf,  gm.     2*287  87-20       809      2556       3-78      1556      098      8-70*  =  9986 

2.  Tragberg.  trA,        2-465  8277      1112      17*73      1251      1419      0*91      9  77^  =  99  00 
8.  H5lTekopf.  ffm.     2807            88-67      1069      2472        095      12*95      1*36      9-65«  =  98-99 

•  In  vacuo,  at  ordinary  temperature,  191;  at  100*  8-90.        *  Do.  4-65.  252.         •  Do.  0*70,  727. 

Pattersonite  /.  Lea,  Proc.  Ac.  Philad..  45,  1867.  A  micaceous  mineral  from  Union ville, 
Chester  Co.,  Peun.    An  analysis  by  Genth  (Am.  Phil.  Soc.,  13,  1873)  gave: 

G.  SiO,        A1,0,     Fe,0,      FeO       MgO        E,0      Na,0       ign. 

2*81  29-90        27-59        812        9*17        17*10        2-33        058        11 51  =  101*30 

It  ia  hence  near  thuringite.  An  earlier,  less  accurate,  analysis  is  given  by  S.  P.  Sharpies 
Am.  J.  Sc,  47,  319,  1869. 

A  Chlorite-like  mineral  from  Webster,  N.  C,  in  crystals,  micaceous  in  structure,  of  a 
dark  bluish  to  brownish  green  color,  afforded  Genth,  Am.  J.  Sc.,  33,  200,  1862: 

SiO,         AUO,        Cr,0,        FeO         NiO  MgO         CaO         E,0         H,0 

I  31*45         13*08         4-16         4*88  016  43*10  017  006  3*29  =s  100*86 

It  is  remarkable  for  the  small  amount  of  water  and  iron,  and  the  large  proportion  of  mag- 
nesia; a  constitution  which  may  have  an  explanation  in  its  beins  a  mixture  of  talc  and  chlorite. 
It  is  associated  with  talc  which  Genth  found  to  be  nearly  anhyorous. 

Cblorite-like  Mineral,  from  the  Keuper  of  Altenburg,  HautiKofer,  J.  pr.  Ch.,  99,  289, 
1866.  Color  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave:  SiO,  2951,  Al,Oa 
11-54,  Fe,0,  18-26,  FeO  25-26,  CaO  052,  H,0  14*81  =  99  90. 

Baltiuorite.  "Baltimorite,"  so  called  from  Bultimure,  affordeil  Hauer  (Jb.  G.  Reichs., 
1853):  SiO,  2715,  Al,0,  1854,  CaO  15*08,  MgO  2600,  H,0  13-23  =  100.  llerniauu  fouud  in 
"Baltimorite"  of  a  bluish  color:  SiO, 33-26.  AUO,  7*23.  Cr,0,  4*34,  FeO -J-^M,  MgO  38*56, 
H,0  12-44.  CO,  130.  Thomson,  who  iostitnted  the  species  (Pyiil.  Mag.,  22.  193,  184:i)  found 
for  it  the  composition  essentially  of  serpentine  (see  5th  Ed.,  aual.  77,  p.  467).  It  is  a  good 
example  of  the  indefinite  mixtures  that  <ixist  between  serpentine  and  allied  minerals. 

DuMASiTE  DeieMs,  Dufr.  Mio.,  3,  790,  1847,  3,  286,  1859.  A  chlorite  lining  cavities  or 
fissures  in  certain  nielaphyres  in  the  Vosges;  color  green;  soft,  and  somewhat  resembling  clino- 
chlore. 

PRASILITE  T.  TlioniBon,  Phil.  Mag..  17,  416,  1840.  A  leek-green  fibrous  mineral,  soft  at 
Venetian  talc,  from  Kilpatrick  Hills,  the  tibern  loosely  cohering,  with  G.  =  2'311.  Stated  to 
consist  of  silica,  magnesia,  iron  sesquioxide,  and  iilumiua,  with  probably  scxla,  and  18  p.  c.  of 
water.    Analysis  not  given.    Probably  a  chlorite  of  some  kind. 
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Qrastite  J.  B.  Peane,  Am.  J.  Sc,  37,  221,  1864.  A  chlorite  from  Texas,  Lancaster  Co., 
Peon.,  with  28*62  p.  c.  SiOs;  probably  simply  clinochlore,  perhaps  impure.  Named  in  allusloQ 
to  tlie  color  from  yfjaarts,  grass.     See  further  6th  £d.,  p.  601. 

YiRiDiTB  Vogelsang,  Zs.  G.  Ges.,  24,  539,  1872.  A  collective  name  proposed  for  all  the 
indetenuinaie  green  compounds  of  secondary  origin  observed  in  rocks,  to  be  reguided  as  hydroua 
silicates  of  ferrous  iron  and  magnesium.  Thev  are  genei-ally  in  scaly  or  fibrous  forms  and 
are  often  the  i*esult  of  the  decomposition  of  amphibole,  pyroxene,  chrysolite,  etc.  The  name  \& 
also  used  by  Dathe  (ih.,  26,  p.  10),  who  discusses  its  reladon  to  Liebe's  diabantachronnyD 
(diabantite,  p.  659)  and  Simdberger's  aphrosiderite  (p.  660);  but  cf.  Rosenbusch,  Mass.  Gesteine, 
183,  1886-87.  '' Yiridite,"  as  onlinarily  used,  probably  includes  several  kinds  of  chlorite  and 
perhaps  also  serpentine. 

Gtlmbel  has  similarly  used  chloropUe  for  the  green  chloritic  constituent  of  much  diabase. 


APPENDIX  TO  THE  MICA  DIVISION.— VERMICULITES. 

The  Yermiculite  Group  includes  a  number  of  micaceous  minerals,  all 
hydrated  silicates,  in  part  closely  related  to  the  chlorites,  but  varying  somewhat 
widely  iu  composition.  They  are  alteration-products  chiefly  of  the  micas,  biotite, 
phlogopite,  etc.,  aud  retain  more  or  less  perfectly  the  micaceous  cleavage,  and 
often  siiow  the  negative  optical  character  and  small  axial  angle  of  the  original 
species.  Many  of  them  are  of  a  more  or  less  indefinite  chemical  nature,  and  the 
composition  varies  with  that  of  the  original  mineral  and  with  the  degree  of  altera- 
tion. 

The  laminae  in  general  are  soft,  pliable,  and  inelastic;  the  luster  pearly  or 
bronze-like,  and  the  color  varies  from  white  to  yellow  and  brown.  Heated  to  100" 
-110°  or  dried  over  sulphuric  acid  most  of  the  vermiculites  lose  considerable  water, 
up  to  lOp.c,  which  is  probably  hygroscopic;  at  300°  another  portion  is  often  given 
off;  and  at  a  red  heat  a  somewhat  larger  amount  is  expelled.  Connected  with 
the  loss  of  water  upon  ignition  is  the  common  physical  character  of  exfoliation; 
some  of  the  kinds  especially  show  this  to  a  marked  degree,  slowly  opening  out, 
when  heated  gradually,  into  long  worm-like  threads.  This  character  has  given  the 
name  to  the  group,  from  the  Latin  vermiculari,  to  breed  worms.  The  name  was 
first  given  by  T.  H.  Webb,  see  below. 

The  composition  of  the  vermiculites  has  been  discussed  by  Cooke.  Proc  Am.  Acad.,  9, 44, 
1874,  10.  453.  1875.  Tschermak,  Ber.  Ak.  Wien,  100  (1),  92  ei  seq.,  1891.  who  ranks  tbem  ai 
chlorites;  Clarke  &  Schneider,  Am.  J.  Sc.,  40,  452,  1890,  42,  242.  1891.    See  further  beyoud. 


480.  JHFFBRISITB.  Yermiculite?  O,  J.  Brush,  Am.  J.  Sc.,  31.  869,  1861.  Jefferiate. 
id.,  ib.,  41.  248,  1866.    Culsageeite  /.  P.  Cooke,  Proc.  Am.  Acad.,  48,  1874. 

In  broad  crystals  or  crystalline  plates.  Surface  of  plates  often  triangularly 
marked,  by  the  crossing  of  lines  at  angles  of  60°  and  120  . 

Cleavage:  bivsjil,  eminent.  Flexible,  almost  brittle.  H.  =  1-5.  O.  =  2*30. 
Luster  pearly  on  cleavage  surface.  Color  dark  yellowish  brown  and  brownish 
yellow;  light  yellow  by  transmitted  light;  also  greenish  yellow.  Optically  biax- 
ial, Ux. 

n       nt 

Comp. — A  hydrated  mica,  formula  (Cooke)  approximately  2RO.R,0,.5SiO^ 
5H,0. 

n         m 
Cooke  shows  that  the  oxygen  ratio,  li  -\-  K  :  Si :  H  =  1  :  2  :  2,  holds  u  early  true  for  a 

number  of  the  vermiculites,  as  dried  at  100°. 

n    ni 
Clarke  aud  Schneider  deduce  the  empirical  formula  HToUftsRisSiftiOsat  +  82HsO:  this  u 

interpreted  as  approximately  R«(A10a)MgSi04.3HtO  -f  H,Mg,AU(Si04),.8H,0,  or  ii  mixture  in 
equal  mtios  of  a  nydroelinUmiU  and  a  hydro-hioiite,  both  tnhydmtod,  i  e.,  taking  the  mitienil  as 
air-dried. 

Anal. — 1,  Brush,  1.  0.  2  Koenig,  quoted  bv  Genlh.  3.  (Miatnrd,  quotod  by  Gentli.  I.  <*. 
4,  Clarke  &  Schneidei,  Am.  J.  Sc.  40,  452,  1890\  fi.  Koenig,  ib.  0,  Chaiard  ibid.  7,Co«kti 
1.  c.    8,  Id.,  Proc.  Am.  Acud.,  454,  1875. 
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G.         SiO,    AUO,  Fe»0,   FeO    MgO    HaO 

1.  West  Chester  8;-10    1757    10  54    126    19  65    13-76  CaO  0  66,  K,0  048  =  100*87 

2.  ••  33  35  17-78  732  2  11  19  26  19  87=  9969 
a.  "  34-40  16-63  8-00  2-ll»  19  80  1908  =  9947 
4.            •*  34-20    16  68      7  41     113    20  41    2114-100  87 

CuUageeiU. 

6.  Culsagee  83-98    1738      542    0-52    28-43    1917  NiO  0-85  =  100-18 

6.  ••  83-77    17-56      561     0-60*22  48    20-30  =  100-22 

7.  '•  137-37    19-90      5-96    058    2526    1109  =  10016 

8.  PMamite  216    f  41*27    16 19      414      —     2825    11-32  =  10017 

*  Eoenig's  determinatioD. 

AdsI.  1  and  7  od  material  dried  over  sulphtiric  acid;  anal.  2-6  on  air>dried  material,  deduct- 
ing the  hygroscopic  moisture,  these  analyses  agree  with  1  and  7,  as  shown  by  Cooke. 
Loss  of  water  for  anal.  1  and  4: 

H,SO«  lOO*"  220*  red  heat  wh.  heat 

1.  419  8-74  417  5-85 

250*— 300* 
4.  10-56  4-20  618  020 

Clarke  and  Schneider  found  that  gaseous  hydrochloric  acid  at  883*  to  412*  after  32  hours 
removed  8-98  MgO  and  1-38  R«Os.  After  strong  ignition  and  subsequent  digestion  in  acid  for 
three  days,  51-08  p.  c.  of  insoluble  residue  remamed,  which  gave:  SiO«  46-08,  AlsOt  22-82, 
Pe,0,  1001.  MgO  21-48  =  9939 

Pyr.,  etc.— When  heated  to  800*  C.  exfoliates  very  remarkably  (like  vermiculite,  see  below); 
B.B.  in  forceps  after  exfoliation  becomes  pearly-white  and  opaque,  and  ultimately  fuses  to  a 
dark  gmy  mass.  With  the  fluxes  reactions  for  silica  and  iron.  Decomposed  by  hydrochloric 
acid. 

Obs. — Occurs  in  veins  in  serpentine  at  West  Chester,  Pa.  Plates  often  several  inches  across. 
Named  after  W.  W.  Jefferis  of  West  Chester,  Pa. 

CuUageeite  is  from  the  Culsagee  corundum  mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 

Pelhamiie  is  from  Pelham,  Mass.,  color  greenish  yellow. 

A  foliated  mineral  similarly  exfoliating  occurs  coarse-granular  massive,  according  to  R. 
Pumpelly,  in  Japan,  in  the  mountains  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  "  vermicnlite-granite  "  is  described  by  Parke  as  occurring  in  Walney  Is.,  N.  Lancashire, 
England,  Proc.  Yorkshire  G.  Soc.,  4,  264,  1877. 

Vermiculite  T.  H.  WM,  Am.  J.  Sc,  7.  55,  1824. 

Occurs  in  small  foliated  scales,  distributed  through  a  steatitic  base,  and  hence  scaly-massive. 
H.  =  1-2;  G.  =  2*756  Crossley;  luster  somewhat  talc-like;  color  grayish,  somewhat  brownish. 
Anal.— Crossley,  Dana  Min.,  3d  £d.,  291,  1860. 

SiO,  AUOi  FeO  MgO  HaO 

86-74  1642  1002»  27*44  1080    =    99*94 

•  The  iron  is  probably  mostly  present  as  Fesd,  Cooke. 

When  heated  exfoliates  remarkably,  the  scales  opening  out  into  long,  worm-like  threads* 
made  up  of  the  separate  folia.  Exfoliation  commences  at  500*  to  600*  F..  and  takes  place  with 
so  much  force  as  often  to  break  the  test-tube  in  which  the  mineral  may  be  confined.  B.B.  fuses 
at  3'5  to  a  grayish  black  glass. 

Occurs  at  Mil  bury,  near  Worcester,  Mass. 

Kerrite  Oenih,  Am.  Phil.  Soc.,  13,  396,  1878. 

In  fine  scales,  presenting  no  definite  shape  under  the  microscope.  Very  soft.  G.  =  2-808 
Chatard.     Color  pale  greenish  yellow,  with  tint  of  brown;  luster  pearly. 

Aoal.— 1,  Chatard,  quoted  by  Genth,  1.  c.    2,  Clarke  &  Schneider,  Am.  J.  Sc,  40, 452,  1890. 


1. 

2L 

SiO,           AUO,         Fe,0,         FeO      (Ni,Co)0 

f  88-29           11-41            1-95           0  32           025 
88*13           11*22           2-28           018           0*48» 

•  CoO  tr. 
Anal.  2  on  air-dried  material.    Loss  of  water  &s  follows: 

MgO            ign. 

26-40           21-25  =     99-87 
27-39           20-47  =  10016 

H,804                105*             250*-800*          red  heat 
962                   0*24                   410                   6*27 

wh.  heat 
0-24 
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For  a  discussion  of  the  composition  see  Clarke  &  Schneider,  1.  c,  who  show  thai  it  is 
esseutiully  a  trihjdrated  phlogopite,  with  alkalies  replaced  by  hydrogen;  over  HsSO«  it  becomes 
moDobyarated. 

ExfoIiHtes  upon  heating,  but  not  to  such  an  extent  as  lefferisite.  B.B.  fuses  to  a  wbite 
enauiel.  DecomiJosed  bv  hydrochloric  acid  with  separation  of  silica  in  pearly  scales.  Found  as 
tin  apparent  result  of  the  altei-ation  of  chlorite  at  the  corundum  locaility,  Culsagee  mine,  uear 
Fniiiklin,  Macon  Co.,  N.  Carolina.  Named  from  Prof.  W.  C.  Kerr  (d.  1885),  State  Geologist  of 
North  Carolina. 

LucASiTE  T.  M.  Chatard,  Am.  J.  8c. ,  32,  875,  1886. 

Foliated,  compact,  nnd  disseminated;  folia  small.  G.  =2*618.  Luster  submetallic.  bronze- 
like    Color  yellowish  brown.    Optically  biaxial.    Axial  angle  small. 

Anal.— Chaiard,  1  c.    1,  air-dried  material;  2,  calculate  for  dried  at  110°. 

SIO,     AlaOj     Fe,Os    Cr,Os     FeO      MnO      MgO       CaO       K,0     Na,0  H,0(rd.ht.)  H,O<110«) 
I  89  81    12-99     5-29     0  54     Oil      005     24*88     014     5-76     020        698        3*78  =  10048 
4117    13*43     5-47     0*56     Oil     0  05     2568     0*14     5*96     021        7*22         —  =  100 

Exfoliates  largely  upon  ignition.  Easily  decomposed  by  hydrochloric  acid,  leaviDg  the 
silica  in  pearly  scales.  Occurs  with  actinolite  at  Comndum  Hill,  5f  aeon  Co. .  N.  C.  Namwl  for 
Dr.  H.  S.  Lucas,  prominently  connected  with  the  deyelopmeut  of  corundum  mines  in  Massa- 
chusetts and  N.  Carolina. 

Lbnnilite.     Lemilith  (wrong  orthogr.)  Sehrauf,  Zs.  Kr.,  6,  850,  1882. 

A  yermiculite  from  Lenni,  Delaware  Co.,  Peun.  Also  a  similar  mineral  from  the  serpentine 
region  of  Bohemia  at  Krems  (or  EfemSe)  is  included  here.  The  Lenni  mineral  is  in  part  silver- 
white  (anal.  8),  also  bronze-brown  (anal.  4),  and  dark  green,  resembling  clinochlore  (anal.  5). 

Anal.— 1,  Sehrauf,  1.  c.  2.  Gooch,  quoted  by  Cooke,  Proc.  Am.  Acad.,  453.  1875.  3-^. 
Clarke  &  Schneider,  Am.  J.  Sc.,  42,  245.  1891. 

SiO.    TiO,  Al.O.    Fe,0,  Cr,0.    FeO    MnO  MgO    CaO     H.O 

la.  Krems  35  88  —  1289  2*97  (r.  2*35      —  26  38  0*42  19*60=   9989 

16.       ••  38*88  —  13-45  3*22  —  2*55      —  28*57  0*45  12*75  =    99*87 

2.    Lenni.  Pa.  I  88  08  —  12*93  7*02  —  0*50      —  2964  —  1168=    99  80 

8.         **        '•  36*72  018  1006  5  87  0*26  012  0*5J»  29*40  —  17*77  =  10089 

4.        "        ••  35*09  0*58  12*05  6*67  0*46  0*11  0*47»  27*62  tr.«  16  90  =   99*95 

6.        •*        ••  34-90  0 10  10-60  8*57  0*23  0*22  0*36*  2821  —  1647  =   99  66 

•  Incl.  0-20  NiO.  «»  019  NiO.  •  BaO. 

Anal,  la,  on  air-dried  material;  lb,  dried  at  100**;  8,  4,  5,  on  material  dried  oyer  HtS04. 

H,S04  Also  105'  250"-300*  red  ht. 

8.  6-92  6*40  2-68  8*69 

4.  5*84  5-70  1*98  9*22 

5.  5-21  4-99  1-60  9*88 

For  a  discussion  of  the  composition,  see  Clarke  and  Schneider,  1.  c. 

Hallitb  Leeds,  Joum.  Frank.  Inst.,  62,  70,  1871.  </.  P.  Cooke,  Proc.  Am.  Ac.  Boston, 
G9. 1874. 

Occura  in  large  rough  six-sided  prisms  with  easy  micaceous  cleayage.  Color  in  some  yarieties 
green,  in  others  yellow.  G.  =  2*40.  Exhibits  asterism,  and  shows  symmetrically  arranged 
inclusions  under  the  microscope. 

Annl.—l.  2,  C.  E.  Munroe,  quoted  by  Cooke,  1.  c.  3,  Clarke  and  Schneider,  Am.  J.  Sc, 
42.  244.  1891. 

G.  SiO,     AUO,  Fe,0.  FeO    MnO  MgO    K,0     H,0 

1,  Oreen  2*402  |35  89  7*45  8*78  1*13  —  31*45  0*46  14*38  =  99*49 
%.  Yellow  2  398  I  36*26  7*58  9*68  0*32  tr,  31*51  0*61  14-78=99  74 
8.  BL  green  3554      9*74      9  07    0*28»  0  41    3005      —      1478  TiO,  und.  =  99*87 

•  Incl.  0  16  NiO. 

In  anal.  3,  HaO  at  105^  264  p.  c:  250'-800%  1-28;  red.  ht..  10*91. 
For  a  discussion  of  composition,  see  Clarke  and  Scliueider,  1.  c. 

Found  at  East  Nottingham,  3  miles  south  of  Oxford.  Chester  Co.,  Peun.,  in  nesU  or  pockets 
in  the  serpentine  formation.    Named  after  Mr.  John  Hall,  of  Philadelphia. 

Painterite  Jefferia;  Clarke  and  Schneider.  Am.  J.  Sc.,  42,  247,  1892. 

Includes  a  dull  green  yermiculite  with  axial  angle  of  25':  from  the  Corundum  mine  in 
Newlin  township.  Chester  Co.,  Penn.  Also  a  eolden  yellow  mineral,  strongly  exfoliating,  foimd 
on  the  farm  of  James  Painter,  Middletown,  Delaware  CJo.,  Penn. 

Anal.— 1-8,  Clarke  and  Schneider.  Am.  J.  Sc.  42,  248,  1891. 
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SiO,    AUO.    Fe,0,  FeO  MnO  NiO    MgO     H,0 

1.  Newliii  81-28    17-62      484*  120    0*20    088    31-86    13  63  =  10081 

2.  Middletown         84-86    1164      8-78    020      —     014    3182    1842  CaO  0  07  =  100-48 

3.  "  88-96    12-62      440    020     tr,     0-23    8066    18  61  =  100*47 

•  Incl.  0-14  Cr,0.. 
Water  determinatioDB: 

106*  250*'-800*  igDitlon. 

1.  108  0-40  12-15 

2.  1-64  103  15-76 
8.                                1-56                                0  69  16  46 

On  the  results  of  treatment  with  HOI  gas  and  a  discussion  of  composition,  aee  Clarke  and 
Schneider,  1.  c.  who  show  thiit  painterite  should  probably  be  classed  as  a  chloHte. 

PuiLADELFHiTK  H,  C.  Leuns,  Proc.  Ac.  Pbilad.,  Dec.  2*i,  1879. 

In  contorted  and  wrinkled  plates,  with  micaceous  structure.    Lamime  inelastic.    H.  =  1*5. 
G.  =  2*80.    Luster  pearly.    Color  brownish  red.    Axial  angle  dV  20  to  39°  30'. 
Anal. — 1,  Haines,  quoted  by  Lewis.    2,  Lewis,  1.  c. 

G.  SiO,    A1,0.  Fe.O,     FeO     MnO  MgO     CaO     Na,0    KaO     H,0 

2*87  I  88-79    1478    2080      204        —      11 40      108      0*77      6-70      4  27  =  100 18 

2*80  I  85*78    15*77    1946      218      0-64»  11*56      146      0*90      681       4*84  TiO,    108. 


Incl.  006  (Ni,Co)0,  0  OSCuO. 


[V,0.  0*87.  P.O.  Oil  =  100*36 


Material  for  above  dried  at  lOO'';  hygroscopic  water  3*28  in  1,  and  8*24  in  2. 

B.B.  exfoliates  largely;  on  heating  (ISO^-lOO"*)  expanded  to  ten  limes  its  volume;  a  sinnll 
fragment  exfoliating  nHsed  50.000  times  its  own  weight.   Slowly  dissolved  in  hydrochloric  acid. 

From  the  hornblendic  gneiss  near  Philadelphia  on  German  town  Avenue  near  Wayne 
Station. 

Protovermiculitb  O.  a.  Kdnig,  Proc.  Ac.  Nat.  Sc.  Philad.,  269,  1877. 

Micaceous  structure.  H.  =  2,  G.  =  2*269.  Color  yellowish  silvenr  to  bronze.  Optic- 
axial  angle  small.  From  Magnet  Cove.  Arkansas;  a  similar  hydrobiotite  from  Henderson  Co., 
N.  GaroTina,  has  been  examined  by  Clarke  and  Schneider. 

Anal.—l,  Koenig,  1.  c.    2,  8,  Clarke  and  Schneider.  Am.  J.  Sc,  42,  242,  1891. 

SiOa   TiO,   A1,0,  Fe,0,  FeO   MnO  MgO    CaO    KaO    H,0 

1.  Magnet  Cove  88-28     tr.      14*88      636    0*57     tr.      2152      —       —     2890  =  100-51 

2.  "  8408   und.    14*49      7  71    0*14    009    20 89    1*88      —     21*19  =  100*42 
8.  Henderson  Co.        88*18    1*68    1402    18*02    2*22    038    14*62    0  28*  6  88^  10*52  =  100*75 

•  Incl.  0  06  BaO.  "  0  48  Na,0. 

Anal.  1.  on  air-dried  material  which  lost  20*54  over  H,S04.  The  material  of  2  and  8  dried 
over  H«80«  having  lost:  2,  11*84  p.  c.    8,  8*20  p.  c.    Also 

2. 

8. 

Clarke  and  Schneider  conclude  that  protovennicnlite  is  essentially  a  trihydrated  hydro- 
phlogopite  and  hydroclintonite  in  the  ratio  of  1 :  1.  The  Henderson  Co.  mineral  is  a  biotite 
about  half  way  transformed  into  a  vermiculite. 

Vaalite  Maskalyne  and  Flig?it,  Q.  J.  G.  Soc.,  30. 409,  Nov.,  1874. 

In  hexagonal  prisms.  Axial  angle  very  small.  Bx  nearly  l  e.  Color  drab,  in  spots  fine 
blue.     Analysis: 

SiO,        Al.O,      Fe,0.       MgO        Na,0        H.0»        CO,       Cr,0, 

40*83         9*80         6  84         31*34         0  67         9*72  tr,  tr.  =  99*20 

»  Lost  at  a  low  red  heat;  also  from  125''-180*,  1  95  p.  c. 

Expands  on  heating  on  a  platinum  foil  to  six  times  its  original  size:  in  powder  no  expansion 
al  all  Loses  no  water  at  100  C.  Occurs  in  an  altered  peridolvte  from  the  diamond-diggings, 
called  Du  Toit's  Pan.  S.  Africa  (cf.  p.  5).    Named  after  the  Vaal  river. 

Maconitb  Oenth,  Am.  Phil.  Soc.,  13,  896,  1873. 

Id  irregular  scales,  resembling  a  variety  of  jefferisite.   Soft,  but  slightly  hai-der  than  kerrite. 


105" 

250'-800* 

Above  300** 

11-28 

4*55 

6*41 

3-20 

2-52 

4-80 
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Qt,  z=  2*827  Chatard.     Color  dark  brown;  luster  pearly,  inclining  to  sub-metallic     Anal.- 
Chatard  and  Genth,  I.  c. 

SiO,     AUO,     Fe,0,     FeO  (Ni,Co)0  MgO      K,0    Na.O    Li,0      ign. 
134-22      21-53      12-41      0*32        012        1446      5-70      051       ir.       11-85  =  10M2 

Exfoliates  largely  on  heating,  and  fuses  with  difficulty  to  a  brown  glass;  easily  decomposed 
by  hydrocliloiic  ncid,  with  sepuratiou  of  silica  in  scales. 

Contains  numerous  fragments  of  corundum,  and  some  microscopic  reddish  brown  crystals 
which  may  be  tiianite.  Found,  as  an  apparent  result  of  the  alteration  of  chlorite,  at  the  corun- 
dum locality,  Culsagee  Mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 

DuDLKYiTE  UtnCii,  Alu.  Phil.  Soc.,  13,  404,  1873. 

Has  the  form  of  niargarite,  from  tLe  alteration  of  which  it  has  been  made.  Color  soft 
bronze,  or  brownish  yellow;  luster  pearly.    Anal. — Geuth,  1.  c. 

SiOa       AUG.     FeaO,      FeO       MgO       LiaO      Na,0      K.O        ign. 

82-42        28-42        4-99        172        16'87        0 19        152        0-56        13-43  =  10012 

Exfoliates  slightly  on  heating,  and  fuses  with  difficulty  to  a  brownish  yellow  blebbv  mass. 
Easily  decomposed  by  hydrochlonc  acid  with  separation  of  silica  in  scales.  Found  at  the 
Cullakenee  Mme,  Clay  Co.,  N.  Carolina,  and  in  larger  quantity  with  margarite  at  Dudley ville, 
Alabama. 

Pyrosclbrite.    Pyrosklerit  v.  Kobell,  J.  pr.  Ch.,  2.  53,  1834. 

Cleavage:  basal  eminent  or  micaceous;  in  a  transverse  direction  at  right  angles  to  the  former, 
in  traces.  H.  =  3.  G.  =  2*74.  Luster  of  cleavage  surface  weak  pearly.  Color  apple-  to 
emerald-green. 

Anal.— 1,  Eobell,  1.  c.    2,  Leeds,  Am.  J.  Sc.,  6,  22.  1873. 

G.  SiO,     AUG.     FeaO.    FeO      MgO     Alk.      H,0 

I.Elba  2-74  3703      13*50        143*     3-52      81-62        —       11-00  =  9810 

2.  Bare  Hills,  Md.    2*558      |  85-99       9*52        5  35      108      3294      041      14  60  =  99  89 

•  Cr,0. 

B.B.  fuses  at  3*8-4  to  a  grayish  glass.  With  the  fluxes  reacts  for  chromium  and  iron. 
Decomposed  by  hydrochloric  acid  with  gelatinization. 

Occurs  with  chonicrite,  constituting  seams  in  serpentine,  near  Porto  Ferrajo,  Elba.  It  is 
probably  derived  from  some  form  of  pyroxene  (diallage),  the  cleavage  of  which  it  retains  in  part. 
Named  from  irvp,  fire,  and  aKXp^ds,  Aard  (refractory). 

A  related  mineral  occurs  at  the  *'  Magnesia  mines  "  of  the  Bare  Hills,  Maryland,  in  grayish 
to  bronze-yellow  folia;  optically  biaxial.  Forms  a  vertical  seam  between  deweylite  on  one  side 
and  talc  on  the  other.     Cf  anal.  2. 

For  analysis  also  of  another  related  mineral  from  St.  Marie-aux-Mines,  Alsace,  see  Knop, 
Jb.  Min  ,  70,  1875. 

RosEiTE.  A  much  altered  mica  found  by  Dr.  Rose  in  East  (or  West)  Nottingham, 
Chester  Co.,  Penn.  Soft,  like  talc;  luster  pearly:  color  nearly  pale  brownish  yellow. 
Analysis,  quoted  by  A.  J.  Moses,  Sch.  Mines  Q.,  12,  73,  1801. 

SiO,  35  38         AUG.  3030         MgO  14-66         H,0  1988  =  100 32 


Some  other  alteration-products  of  biotite,  allied  to  the  vermiculites  (voigtite,  etc),  are 
mentioned  on  p.  632. 


WiLLCoxiTE  Oenih.  Am.  Phil.  Soc..  13.  397,  1873. 

In  scales  white  to  greenish  or  grayish  white,  with  pearly  luster,  resembling  talc.  Anal.— 
Koenig,  quoted  by  Geiith.  1.  c. 

SiO,     AUG,     Fe,G,   FeO     MgO     Li.O    Na,G  K,0     ign. 

1.  Shooting  Creek  28-96      87  49        1-26     244      17  35       tr,       673     246     4-00  =  100-69 

2.  Cullakenee  M.  29  50     3756       140     238      17  20       tr,       6*24     2-42     S'82  =  100*02 

B.B.  fuses  in  fine  splinters  with  diificulty  to  a  white  enamel,  coloring  the  outer  flame  yellow. 
In  hydroclil«»ric  acid  decomposed  with  difficulty,  with  separation  of  silica  in  scales.  Occurs  as  a 
coating  about  a  nucleus  of  corundum,  and  resulting  from  its  alteration,  at  Shoothig  Creek  and 
Cullakenee  Mine,  Clny  Co..  No   Carolius 

Named  after  Col.  Joseph  Willcox. 
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III.  Serpentine  and  Talc  Division. 

The  leading  species  belonging  here.  Serpentine  and  Talc,  are  closely  related  to 
the  Chlorite  Group  of  the  Mica  Division  preceding,  as  noted  beyond.  Some  other 
magnesium  silicates,  in  part  amorphous,  are  included  with  them. 

481.  Serpentine  H«Mg,Si,0,  Monoclinic 

482.  DeweyUte  H,Mg,(SiOJ,  +  4H,0 

483.  Genthite  H,Mg,Ni,(SiO J,  +  4H,0 

Garnierite 

484.  Talc  H,Mg.(SiO.)«  MonocUnio 

485.  SepioUte  H,Mg,Si,0,. 
488.  Connarite  H,Ni,Si,0„ 
487.  Spadaite  H.Mg.Si.O„ 


488.  Saponite 

489.  Celadonite 

490.  Qlauconite 

491.  PhoUdoUte  H,.K,(Fe,Mg),.Al.Si.,0,,  MonocUnicP 


481.  8BRFBNTINZI.  '0<pir7/i  pt.  Dioseor.,  6.  161.  Ophites  pt.  VUTUi>„  PUn,  Opblt0B, 
Serpeutaria,  Agric.,  Fobs.,  804,  3o9,  1546.  Marinor  SerpeDtinum,  M.  Zeblicium,  Serpenstein 
GermHiiice,  Lapis  Serpentinus,  B,  de  Boot,  1636,  pp.  502,  504.  Telgsten  pt.,  Ollaris  pt.,  ^larmor 
Serpvutinum.  M.  ZOblizeose.  Lapis  Colubrinus,  Wdll,,  185,  1747.  SerpentiDC  Fr.  TV/.  Wall , 
1753.     Serpentin,  ZOblilzer  S.,  CroTUt.,  76,  1758. 

Varibtibs.— Retimilite  Thomson,  Min.,  1,  201,  1886.  Vorhauserite  KenngoU,  Min.  Forsch., 
p.  71,  1856-57.  BoweDite  Dana,  Min.,  265,  1850;  Nephrite  Bawen,  Am.  J.  Sc.,  6,  846,  1822. 
Antigorite  Schweiger,  Pogg.,  49,  595,  1840  Williamsite  Shepard,  Am.  J.  Sc,  6,  249,  1848. 
Mannolite  NuUaU,  Am.  J.  Sc.,  4,  19,  1822;  Vanuxem,  J.  Acad.  Sc.  Philad.,  3,  188,  1823. 
Ttiermophyllite  A,  E.  Nardenskioid,  Beskr.  Fin.  Min.,  160,  1855;  Hermann,  J.  pr.  Ch.,  73,  218, 
1818.  Chrysotiie  KobeU.  J.  pr.  Ch.,  2,  297,  1834.  30,  467,  1848;  Schlllerader  Asbest,  Amianthus 
pt  Bostonite.  PicroHte  Hausmann,  MoWs  Efem.,  4,  401,  1808.  Metazite  BreiiJiaupt,  Char., 
1 13.  826,  1S32  Baltimorite  T/tomson,  Phil.  Mag.,  22,  191,  1848.  Zermattite  N,  NardenMold, 
At.  Ch.  Min.  Syst..  182,  1848. 

Monoclinic.  In  distinct  crystals,  bat  only  as  pseudomorphs.  Sometimes 
foliated,  folia  rarely  separable;  also  delicately  fiorous,  the  fibers  often  easily  sepa- 
rable, and  either  nexible  or  brittle.  Usually  massiye,  bnt  microscopically  finely 
fibroas  and  felted,  also  fine  granular  to  impalpable  or  cryptocrystalline;  slaty. 
CrysUilline  in  structare  but  often  by  compensation  nearly  isotropic;  amorphous. 

Gleayage  b  (010),  sometimes  distinct;  also  prismatic  (50°|  in  chrysotiie  ^rauns). 
Fracture  usutilly  conchoidal  or  splintery.  Feel  smootn,  sometimes  greasy. 
H.  =  2'5-4,  rarely  5*5.  G.  =  2 •50-2-65;  some  fibrous  varieties  2'2-2'3;  retinalite, 
2*36-2*55.  Luster  snbresinous  to  greasy,  pearly,  earthy;  resin-like,  or  wax-like; 
usually  feeble.  Color  leek-green,  blackish  green;  oil-  and  siskin-green;  brownish 
red,  brownish  yellow;  none  bright;  sometimes  nearly  white.  On  exposure,  often 
becoming  yellowish  gray.     Streak  white,  slightly  shining.     Translucent  to  opaque. 

Pleochro  sm  feeble.  Optically  — ,  perhaps  also  +  in  chrysotiie.  Double 
refraction  weak.  Ax.  pi.  |  a  (100).  Bx  (a)  JL  ^  (^10)  the  cleavage  surface;  c  I  elon- 
gation of  fibers.  Biaxial,  angle  variable,  often  large:  2E  =  16^  to  98"  Tschermak. 
2V  =  20°  to  90°  Levy-Lex.     Dispersion  p  >  v. 

AnUfforite,  2E  =  27',  /?  =  1  574  Dx 
ChrywtOe   2V  variable.up  to  80°  Leyy-Lcz. 

ReicheDRtein  2£  =  16**  80'  Reuscb,  24*  Hare    Amelose  2£  =  60*  Brauns. 

Indices: 

AnUgariU    or  =  IfWO    /tf  =  1  570    r  =  1  571         y  -  a  =  0011  Levy -Lex. 
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Statements  in  regard  to  the  optical  character,  axial  angle,  etc.,  are  somewhat  conflicting,  c£ 
Rosenbusch,  Levj^-Lcx.  ei  al,  (ref.  p.  674). 

Hufisak  describes  a  pale  green  foliated  mineral  making  up  the  mass  of  the  serpentine  of 
Sprechenstein,  Sterzing.  Tyrol,  which  yields  folia  with  basal  cleavage;  pleochroism  r&iher 
strong;  optically  — ;  Bx  x  cleavage;  axial  angle  small  (20*  Tsch.).  Ischermak  regards  this 
variety  as  intermediate  between  noimal  serpentine  and  penninite;  chemically  it  contains  3'8 
p.  c.  AlaOs,  anal.  32. 

Var. — Many  unsustained  species  have  been  made  out  of  serpentine,  differing  in  structure 
(massive,  slaty,  foliated,  fibrous),  or,  as  supposed,  in  cheuiical  couiposiiion:  aud  these  now,  in 
part,  staud  as  varieties,  along  with  some  others  based  on  vuriaiious  iu  texture,  etc. 

A.  Iu  Crystals — Pseudomorfhs.  The  most  common  have  the  form  of  chrysolite.  Other 
kinds  are  pseudomorphs  after  pyroxene,  amphibole,  spinel,  chondrodite,  garuet,  phlogopite, 
titanite.  chromite,  etc. 

Thus  at  the  Tilly  Foster  magnetite  mine,  Brewster,  N.  Y..  serpentine  occurs  on  a  large  scale 
both  massive  and  distinctly  pseudomorpbous,  the  latter  after  eustalite,  chuudrodite,  ampbibole, 
cliuochlure,  biotite,  brucite;  probably  also  after  calcite,  apatite,  dolomite;  further  iu  fornix  show- 
ing a  perfect  cubic  parting  (aual.  12, 18),  aud  assumed  to  b6  pseudumorphous  after  au  uukuuwn 
mineral  (periclase?,  Tschermak).  G.  Friedel  has  examiued  these  cubic  forms  (Bull.  Soc.  Min., 
14, 120,  1891)  aud  shows  that  the  serpeutiue  is  iu  part  crystalline  (opt.  — ,  biaxial,  y  —  az=  0*0051 
in  part  amorphous,  aud  argues  that  the  pseudo-cubic  stmcture  belongs  to  the  serpeutine  itself 
and  is  not  due  to  some  other  original  mineral. 

BaMiU  or  Schiller  Spar  is  enstatite  (hyperstheue)  altered  more  or  less  completely  to  serpen- 
tine.    See  descnption  on  p.  351. 

B.  Massive.  1.  Ordinary  massive,  (a)  Precious  or  NabU  Serpentine  (£dler  Serpentin 
Oerm.)  is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  trausluceut  even  when  in  thick 
pieces;  and  (b)  Gammon  Serpentine,  when  of  dark  shades  of  color,  and  subtransluceut.  The 
former  has  a  hardness  of  2*5-3;  the  latter  often  of  4  or  beyoud,  owing  to  impurities. 

2.  Besifiotis.  Betinalite,  Massive,  having  honey-yellow  to  light  oil  green  colors,  and  waxy 
or  resiu-like  luster  and  aspect.  H.  =  85;  G.  =  2-47-2-52,  Grenville,  Hunt,  2  86-2-88.  Calumet 
Id.,  Hunt.  It  much  resembles  deweylite.  It  affords,  on  analjrgis.  8  p.  c.  more  of  water  than 
ordinary  serpentine;  and  the  mineral  may  be  a  mixture  of  serpentine  aud  deweylite.  Vorhauserik 
is  similar,  though  brown  to  greenish  black  in  color.  H.  =  8'5;  G.  =  2*45.  From  the  Fleims- 
thai,  Tyrol. 

8.  Porcellanous;  Porcellophite,  The  *'  meerschaum "  of  Taberg  and  Sala  is  a  soft  earthy 
serpentine,  resembling  meerschaum  in  external  appearance  (Berlin,  Ak.  U.  Stockh.,  1840).  'i'his 
variety  is  sometimes  very  soft  when  first  taken  out.  A  variety  resembling  compact  lithomarge 
occurs  at  Middletown,  Delaware  Co.,  Pa.  It  has  a  smooth,  porcelain -like  fracture;  U.  =  3*5; 
G.  =  2-48. 

4.  Bowenite  (Nephrite  Botoen),  Massive,  of  very  fine  granular  texture,  and  much  resembles 
nephrite,  and  was  long  so  called.  It  is  apple-greeu  or  greenish  white  in  color;  G.=  2*594-2*787, 
Bowen;  and  it  has  the  unusual  harduess  5*5-6.     From  bmithfield,  R.  I. 

A  serpentine  from  New  Zealand  is  referred  here  by  Berwerth  (1.  c.  and  anal.  26).  It  is 
bright  green,  translucent;  hardness  =  55-6,  on  a  polished  surface;  (jr.  =  2*60.  Used  by  the 
Maoris  for  objects  of  ornament  and  called  by  them  Tangiieai. 

A  similar  serpentine  is  described  by  C.  A.  McMahon  (Min.  Mag.,  9,  187,  1800)  as  used  at 
Bhera,  iu  the  Shahpur  district  of  the  Punjab,  for  the  manufacture  of  various  small  articles;  it  is 
called  in  Persian  Sang-i-yashm.  H.  =  5.  G.  =  2*59.  Color  dark  greenish  gray  to  pale  sea- 
greeu  mottled  with  white;  also  said  to  be  delicate  apple-green.  Structure  finely  fibrous,  as  seen 
under  the  microscope  aud  as  developed  by  digestion  in  sulphuric  acid;  extinction  parallel,  the 
greater  axis  corresponding  with  the  direction  of  the  fibers  (aual.  27).  Occurs  in  place  in  rock 
masses  in  one  of  the  mountain  gorges  which  run  from  the  Safed  Koh  in  the  valley  of  the  K&bul 
river,  Afghanistan. 

C.  Lamellar. 

5.  AnUgorite,  Thin  lamellar  in  structure,  easily  separating  into  translucent  or  subtraos- 
parent  folia;  H.  =  2*5;  G.  =  2*622;  color  brownish  green  by  reflected  light,  and  leek-green  by 
trausmitted;  feel  smooth,  but  not  greasy.  Optical  characters  more  distinct  than  with  most  other 
varieties  (see  tibove).    Named  from  the  locality,  Antigorio  valley,  Piedmont. 

6.  Williamsite  Shepard.  A  lamellar  impure  serpentine,  of  apple-green  color,  with  H.  =  4*5 
and  G.  =  2  59-2 '64.  from  Texas,  Pa.     Graduates  into  a  massive  gniniilar  variety. 

C.  TiiiN  Foliated. 

7.  MarmoUte.  Thin  foliated:  the  laminae  brittle  but  easily  separable,  yet  graduating  into  a 
variety  in  which  they  are  not  separable.  G.  =  2*41;  luster  pearly;  colors  greenish  while, 
bluish  white  to  pale  asparagus-green.     From  Hoboken,  N.  J. 

8.  Thertnophyllite  occurs  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous 
steatite-like  base.  B.B.  crystals  exfoliate  like  vermiculite  or  pyrophyllite.  H.  =  2*5;  G.  =  2*61. 
Luster  of  cleiivage  surface  pearly;  color  light  brown  to  silver- white  and  yellowish  brown.  From 
Hopansuo,  Finland. 

D.  Fibrous. 

9.  Chrysotile.  Delicately  fibrous,  the  fibers  usually  flexible  and  easily  separating;  luster 
silky,  or    silky    metallic;    color    greenish  while,  green,  olive-green,  yellow,   aud  brownish: 
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G.  =r  2*319.  Often  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  amianthus  of 
serpentine  rocks  and  much  of  what  is  popularly  called  asbestus  (asbestos).  The  Canadian 
cbiysotile  is  often  called  in  the  trade  BMtontte.    The  origioiil  cbrysatlle  was  from  Reichenstein. 

10.  PicroUie,  Columnar,  but  fll>er8  or  columns  not  easily  flexible,  and  often  not  easily 
separable,  or  affording  only  a  long  splintery  fracture;  color  dark  green  to  mountain-green, 
greeuish.  gray,  and  brown.  Tbe  original  was  from  Taberg,  Sweden.  MetaxiU,  picrolite,  con- 
sisting of  separable  but  brittle  columns,  of  a  greenish  white  color,  and  weak  pearly  luster; 
H.  =  *i-2-5;  G.  =  3*52.  From  Bchwarzenberg.  Fasses  into  a  laminated  variety.  Baltimoriie  is 
picro.ite  from  Bare  Hills,  Md.,  of  a  grayish  green  color;  silky  luster,  opaque,  or  subtransluceut, 
witli  H.  =  3-5-8. 

F.  Sbrpbxtinb  Kocks.  Serpentine  often  constitutes  rock-masses.  It  frequently  occurs 
mixed  with  more  or  less  of  dolomite,  magnesite,  or  calciie,  making  a  rock  of  clouded  green, 
sometimes  veined  with  white  or  pale  green,  called  verd-antigue,  ophioUte,  or  ophiealette.  Serpen- 
tine rock  is  sometimes  mottled  with  red,  or  has  something  of  the  aspect  of  a  red  porphyry;  the 
i-edJish  portions  containing  an  unusual  amount  of  oxide  of  iron.  Any  serpentine  rock  cut  into 
slabs  and  polished  is  <M\]ea  serpentins  marble.    Verde  di  Prato  is  a  variety  from  near  Florence. 

Microscopic  examination  has  established  the  fact  that  serpentine  in  rock-masses  has  been 
largely  produced  by  the  alteration  of  chrysolite,  and  many  apparently  homogeneous  serpentines 
show  more  or  less  of  this  original  mineral.  In  other  cases  it  has  resulted  from  the  altemtion  of 
pyroxene  or  ampbibole.  £tections  of  the  serpentine  derived  from  chrysolite  often  show  a 
peculiar  structure,  like  the  meshes  of  a  net;  the  lines  marked  bygrains  of  magnetite,  following 
the  original  cracks  and  cleavage-directions  of  the  chrysolite.  The  serpentine  from  pyroxene 
aud  amphibole  commonly  shows  a  characteristic  grating  structure. 

Comp.— A  magnesium  silicate,  H,Mg,Si,0.  or  3Mg0.2SiO,.3H,0  =  Silica  44-1, 
magnesia  43'0,  water  12*9  =  100.  Iron  protoxide  often  replaces  a  small  part  of 
the  magnesium;  nickel  in  small  amount  is  sometimes  present.  The  water  is  chiefly 
expelled  at  a  red  heat  and  hence  must  be  all  chemically  combined,  see  below.  The 
formula  has  also  been  written  H,Mg,Si,0.  -f  H,0,  or  as  a  hydrous  orthosilicate. 

Clarke  and  Schneider  obtained  on  the  serpentine  of  analyses  quoted  below,  for  the  loss  of 
water* 

105*  260*         883''-412'        498''-527'       red  ht.  white  ht. 

Anal.  16a  0*96  0*55  0*27  028  12'37  0*28 


\h 


2  1-20  0-56  18  01 

"     43  204  0-71  0-27  056  11*81  0*25 

"88  1*53  0*44  0-62  —  10*58  0  04 

"      18  2-26  1*01  0-98  0*42  1132  017 

Further  the  same  authors  have  determined  the  amount  of  bases.  MgO  and  R9O3.  removed  as 
chlorides  after  heating  from  41  to  78  hours  at  383   to  412"*,  in  dry  hydrochloric  acid  gus,  thus: 

MgO    1014      16*73      9-98      11*88      1525.    Also  of  RaO.    0-43      066      0  61 

It  is  inferred  that  the  magnesium  thus  removed  is  present  in  the  minem!  as  the  group 
MgOH,  and  hence  the  formula  is  written  H,(MgOH)Mg8(Si04)a.    Am.  J.  Sc,  40,  308.  1890. 

Tschermak,  however,  argues  for  the  presence  of  two  magnesium  hydroxvl  eroups.  crivins 
the  formula  Ha(MgOH),MgSi,0,.  ^    a      *-    &       o 

berpentiue  is  closely  related  to  the  chlorites.  both  optically  (as  noted  alwve)  and  chemically 
as  urged  by  Wartha.  FOldt.  KOzl.,  16,  79,  1«8«,  Clarke  aud  bchneider,  1.  c.  aud  more  particu- 
larly by  Tschermak,  Ber.  Ak.  Wien,  99  (1),  80.  1890,  100  (1),  32,  1891.     Cf.  also  p.  643  et  $eq. 

The  following  are  typical  analyses  commencing  with  the  massive  varieties;  many  others  are 
given  in  5th  Ed.,  pp.  466,  467;  see  also  references  below,  p.  673. 

In  general  the  analyses  agree  remarkably  well  with  the  theoretical  values  considering  the 
pseadomorphous  character  of  the  material.  Alumiua  is  often  present,  especially  when  the 
original  mineral  was  aluminous;  it  is  possible,  as  urged  by  Tschermak  m  the  case  of  the 
Sprechenstein  mineral,  that  the  aluminous  kinds  are  sometimes  intermediate  forms  between 
serpentine  and  penninite,  but  this  is  not  as  yet  sufficiently  proved. 

AniJ.— 1.  Petersen,  JB.  Ch.,  931,  1866.  2.  Clarke  and  Schneider.  Am.  J.  Sc.  40.  308. 1890. 
3,  Helhind,  Pogff.,  148,  329,  1873.  4,  Hudleston,  Q.  J.  G.  Soc.  33,  925.  1877.  5-7,  Collins. 
Q.  J.  G.  80c.,  40,  467.  1884.  8,  J.  A.  Phillips,  Phil.  Mag.,  41,  101,  1871.  9.  Breidenbaugh, 
Am.  J.  8c..  6,  210,  1873.  10,  11.  Burt,  ibid.  12,  Allen,  ib.,  8.  875.  1874.  18,  G.  Friedel,  Bull 
Soc.  Min.,  14,  120,  1891.  14,  Hunt,  Rep.  G.  Canada,  488, 1858.  15,  16,  Catlett,  Proc.  U.  S. 
Mus.,  109.  1888.  17,  B.  J.  Harrington.  Can.  Rec.  8c.,  4,93, 1890.  16a,  18.  Clarke  &  Schneider, 
1.  c.  19.  Catlett.  quoted  by  Merrill.  Proc  Nat.  Mus.,  12,  598,  1889.  20,  21.  H.  F.  Keller, 
quoted  by  Genth.  Am.  Phil.  Soc.,  23,  42.  1885.  22-24.  Becker.  U.  S.  G.  Surv.,  Min.,  13.  110, 
111.  1888.  2o.  Smith  and  Brush,  Am.  J.  Sc,  16.  212,  1853.  26,  Berwerth.  Ber.  Ak.  Wien.  80  (1). 
116.  1879.    27.  G.  T.  Prior,  quoted  by  McMahon,  Min.  Mag.,  9.  187, 1890.    28.  Burton.  Dana. 
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Min..  467. 1868.  29,  (EUacber,  Jb.  G.  Reichs..  7.  860, 1857.  30,  Brush,  Am.  J.  Sc..  24, 128, 1857. 
81,  Kobell,  Ber.  Ak.  MUucbeu,  4.  166,  1874.  82,  Uussak,  Miu.  Mittb.,  6.  6»,  1882.  38,  bmiib 
and  Brush,  Am.  J.  b)C..  16,  212,  1853.  84,  Garrett,  Daua  Min.,  692,  1850.  35,  Nortbcote,  Pbil. 
Mag..  16.  263.  1858.  36,  Friedciici,  Jb.  Min.,  1,  163.  1882.  87.  Rg.,  Min.  Ch.,  526.  18(K». 
88,  Clarke  and  Schneider,  1.  c.  39,  Melville,  quoted  by  Wadswortb,  I&st.  Soc.  N.  H.,  20,  287, 
1879.  40,  Kobell,  J.  pr.  Cb.,  2,  297. 1884.  41,  Brauns.  Jb.  Min.  Beil.,  6,  299.  1887.  42.  Keakirt. 
Am.  J.  ^^c.  18,  410.  1854.  43,  Clarke  &  Schneider,  ibid.,  40,  808.  1890.  44,  Brush,  Dana. 
Min.,  283,  1854.  45,  46,  £.  G.  Smith,  ib.,  29,  32,  18b5.  47,  Terrell,  C.  R.,  100,  251,  1885. 
48-50,  J.  T.  Donald,  £Dg.  Mng.  J.,  61.  741,  1891. 


1.  Newburyport,  pree, 

2. 

8.  Snarum 

4.  Cudgwitb,  black 


G. 

2-804 


SiO,  Al.O,  Fe,0.  FeO    MgO     H,0 


o. 


«< 


oil^green 


7.  ••  redbroton 

8.  lizard,  dark  red 

9.  Brewster,  tohite 


2*58 

2-587 


266 
2-545 


41*76 
41-47 
42  72 

88-50 


tr,       — 


4-06    41-40    18-40=100-62 
1-73         009    41-70    15  06  =  10005 
—     0-06*  2-25    42-52    13  39  =  lUO-94 
102    4-66    3  31    86-40    12  35  CaOl-97.NiO0  59. 

[in8oI..FeSal78  =  100-M 
5.  Porthalla,  grass  green        265         3860    010        1155         d8'62    12  82  alk.  and  loss  831 

[=100 
87  15    5-60    1-10    8-80    8280    1416  CaO  0  10.  alk.  and 

[loss  0-29  =  100 
8-12         84-65    12-55  alk.  [0  10|  =  100 
1-86    5  04    34  61     1552  Cr,0,  OOfct,    NiO 

[0-28,  alk.  1-10  =  100-31) 
2-57    40  29    12-52  CnO    1-35.    Kii.O 

[0-4«  =  100  35 

2-10    4018    18  81  CaO  0  95  =  98  49 

13-87    32-25    1190  alk.  017  =  9918 

—      42-43     18-40  =  1(K) 

41-88    13-78=  10001 

43  52    15-40  = 

89  46     14  24  = 


89-50 
88-86 


5-08 
2-95 


10. 

(1 

green 

11. 

4« 

g^ay 

12. 

<« 

cubic  pseud. 

13. 

<< 

tt        << 

14. 

Calumet  Id  ,  Reiinalite 

15. 

Moulville 

.  green 

16. 

*< 

yellow 

16a 

green 

17. 

Coleraine 

2-4 

2  48 


I  42  28    0  86      — 
I 


41-43 
39  38 
41-87 
4198 
41-20 
40*23    218 


1-56      - 

2-80  — 

—       —     2-87 


0-80 
4-02     tr. 


100  92 

100  13 

99-85 


2*514 


18.  Corundum  Hill,  N.  C. 

19.  Port  Heniy,  N.  Y. 

20  Berks  Co.,  Pa. 

21  *'  ** 
22!  New  Idi-ia,  Cal. 

28.  Sulphur  Bank,  dark 


24. 


1 1 


t« 


light 


42-88    007    0-97    017    4214    1412  = 
4205      —     0-30    010    42-57    1466  CaO  0  a5  =  99  78 
4818      —       _     0-37    42-05    13  88  Ca.Mn.NiO  rr.  = 

[99-43 
41*90  0-71  0-91  und.  4016  1616  NiO  010  =  99-94 
4217    0  30    1-57    064    41-88    13-72  =    9973 

2  06    41-61     14-20=  10001 
0-99    44-68    1407  =  101-20 
1-37    40-42    1417  NiO  0  04  =  10002 
7  76    37-13    13-81  NiO    0-38.    JioO 

[012  =  100-88 
415    38-68    14-16  NiO  <r,.MnO 0  20 

[=99-93 


4214 

41  46  —  — 

41-54  2-48  — 

89-64  1-59*  — 

41-86  0-93«  — 


Baweniie. 

25.  ^m\VM^e\i\,yell^  257 

2r>.  New  Zealand  2*61 

27.  Afghanistan  2*59 

28.  Middlptown,  PorcellophUe 

29.  Monzoni,  Vorhauserite 

80.  Anligora,  Aniigo7iie 

31.  Zermatt.  " 

82.  Spi-ffhenstein 

33.  WillimnsHe 

84.  Ilohoken.  Marmoliie 

85.  Finland.  ThermophylUU    2-61 
36.  Keicbensteiu,  Metaxite       2-549 


I  42-29  tr.  — 

4477  —  — 

4473  0-32  — 

I  44-08  0  30  — 

41.21  -  — 

41-58  2*60  — 

42-73  1-33  — 


IHcrolite. 

87   Texas.  Pa. 

38.  Buck  C:r..  N.  C. 

39.  Florida,  Mass. 

*  Mn,0, 


2-557 


41-14  8-82 

42-60  tr. 

4232  0-60 

3  41-48  5-49 

42-73  ir. 


43-79      — 
•2-94     1-72 
44-22    0-53 


1-21    42-29    12-96  CaO  0  63  =  99  38 

8-35    3917    12  94  =  10(»-23 

0-33    42-64    12-21  CaO  tr.  =  100  23 

1-17    40-87    18-70  CaO  0  37  =  100  49 
1-72    39-24    16-16  MnO  0  30.  apatitu 

[0-96  =  99-.'>9 
7-22    86-80    12-67  Cr,0,.NiO   fr.  = 

[100-87 
7-20    86  51     11  66  Cr^CNH)   tr.  = 

(9«43 
—     3916    11  -85  CaO  0  40  =  99  3f< 
1-62    41-90    12  70  NiO  0  40  =  9'.«  22 
1-28    42-23     13-80  =  100  29 
1-59    37  42     10  88  Na,0  2*84  =  99*70 
2-79    40  37    12  17CaO0-4t).  alk.V52 

[=  99  98 


—     2-05    4108    12-47=    99-84 
3'33    1-88    36  53    1321  NiO  0-61  =  li)0  22 
6-61       —      37-54    11-62**=  10052 


3*01 


^  lucl.  0-29  Cr,0«. 


*  Incl.  0-24  Cr,0.. 


*  At  100'.  0  36. 
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G.  SiO,  AUO,  FeaO.  FeO  MgO  H,0 
OhrywtUe. 

40.  Relchensiein  48*50    0  40      —  208  40-00  18-80  =    W'78 

W.  Amelose                              2*604  42*54    8*78    4*75  5*57  30-48  13*13  =  100*25 

42.  Moulville.  N.  J.  42*62    0*38      —  0*27  42*67  14  25  =  10019 

43.  ••              "  42*42    0*68    0*62  und.  41*01  15*64  NiO  0*23  =  100-65 


44. 

New  Haven,  Ct. 

2*49 

44  05 

— 

—      2*53 

89-24 

13*49  -    99  31 

45. 

Sliipton.  Quebec,  dk.  gm. 

2-14 

41*84 

— 

—     22:i 

41*99 

14*28  =  100-34 

46. 

yellow 

2*29 

42*04 

— 

—     3-66 

39-54 

14-31  =    99-55 

V. 

Canada 

2-56 

8710 

tr. 

—      5*73 

39*&1 

16  85   -    99*62 

48. 

Brought  on 

40*57 

0*90 

—     2-81 

41*50 

13*55  =    99*38 

49 

Templeton 

40  52 

2*10 

—      1*97 

42  05 

18  46  -  100*10 

50. 

•*  Italian" 

40*80 

2*27 

—     0*87 

43  37 

13*72  =  100  63 

Paijkull  mentions  a  serpentine  from  L&n^ban  containing  7  8  p.  c.  MnO,  G.  F5r.  FOrh.,  3, 
851.  1877:  Eoenig  has  described  a  serpentine-like  miueral  from  FraDkliu  Furnace,  K.  J.,  with 
7  4  MiiO.  8-9  ZnO.  Proc.  Acad.  Philad..  a50,  1886. 

A  chryaoiile  embedded  in  the  blocks  of  a  lime-breccia  fi*om  Medoux  near  Biignerres-de- 
Bi^orre  gave  Goguel  12*3  p.  c.  CaO  and  5  p.  c.  Al«Oi,  but  perhaps  from  impurity.  Bull.  Soc. 
Mill..  11,  155.  1888. 

Pyr.,  etc.— In  the  closed  tube  yields  water.  B.B.  fuses  on  the  edses  with  difficulty.  F.  =  6. 
Give^  tisually  an  iron  reaction.  Decomposed  by  hydrochloric  and  sulphuric  acids.  From 
chrysotile  the  silica  is  left  in  line  fibers. 

Obs.— Serpentine,  more  or  less  pure,  often  constitutes  mountain  masses  and  in  this  form  is 
widely  distributed.  It  is  a  metamorphic  rock,  resulting  from  the  alteration  of  other  rocks,  par- 
ticularly of  peridotyte.  Crystals  of  serpentine,  pseudomorphous  after  monticellite.  occur  in  the 
Fas«Ulml,  Tyrol:  near  Miiisk  at  Lake  Aushkul,  B»irsovka.  Ekaterinbure,  and  elsewhere:  in  Nor- 
way, at  Snarum;  etc.  Fine  precious  serpentines  come  from  Falun  and  GulsjO  in  Sweden,  the 
Isle  of  Mini,  the  neiehborliood  of  Portsoy  in  BiinfTshire,  the  Lizard,  Cornwall  (an  a  Is.  4-8), 
Corsica,  Siberia,  Saxony,  etc  At  Zermatt  {sefitoeigeriU).  The  names  of  many  other  localities  are 
givi-ii  above. 

In  N.  America,  in  Maine  at  Deer  Isle,  precious  serpentine  of  a  light  green  color.  In 
Vermont,  at  New  Fane.  Cavendi  ;h.  Jay,  Roxbury,  Troy,  Westfield.     In  Mum,,  tine  at  Newbury- 

E')rt  ;  Bland  ford  with  schiller  Si>ar.  and  the  marmolite  variety:  also  at  Westfield,  Middletield, 
ynnfield,  Newburyport,  and  elsewhere.  In  i?.  Island,  at  Newport;  the  bowenite  at  Sniithflcld. 
In  6b«n.,  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In  N.  York,  at  Phillips- 
town  in  the  Hiirhlands:  at  Port  Henry,  Essex  Co.;  at  Antwerp,  JefiFerson  Co.,  in  crystals;  at 
SynifMise.  east  of  Major  Burnet's,  inierestin^  varieties;  in  Gouverneur,  St.  Lawrence  Co.,  in 
cry>t  lis,  and  also  in  Rossie.  two  miles  north  of  Somerville;  at  Johnsbnrg  in  Warren  Co.;  Daven- 
]>>rt\s  Neck,  Westchester  Co..  affording  fine  cabinet  specimens;  in  Cornwall.  Monroe,  and  War- 
wick. Orange  Co..  sometimes  in  large  crystals  at  Warwick;  and  from  Richmond  to  New  Brighton, 
Richmond  Co.  In  N.  Jeraey,  at  Hoboken,  with  brucile,  magnesite,  etc.,  and  the  mnrmolite 
variety;  also  at  Frankfort  and  Bryan;  at  Montville,  Morris  Co.,  silky  tibroii8  (chrysolile)  and 
retinalite.  wiih  coramim  serpentine,  produced  by  the  alteration  of  pyroxene,  Merrill,  1.  c.  In 
Pfiun.^  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green,  and  gray,  at 
Texas,  I^ncaster  Co.:  also  at  Nottingham  and  West  Goshen.  Chester  Co.;  at  West  Chester. 
Chester  Co.,  the  toilliameite;  at  Mineral  Hill,  Newtown,  Msrple,  and  Middletown,  Delaware 
Co.:  a  variety  looking  like  meerschaum  or  lithomarge  at  ^Middletown;  at  Easton,  pseudomor- 
phous after  pyroxene  and  amphibole.  In  Maryland,  at  Bare  Hills;  at  Cooptown,  Harford  Co., 
with  dialla^c;  also  in  the  north  part  of  Cecil  Co.  In  Caltfomia,  at  various  points  in  the  Coast 
liani^e  (cf.  Becker,  1.  c). 

In  Carutda,  abundant  among  the  metamorphic  rocks  of  the  Eastern  Townships  and  Gasp6 
peninsula.  Quebec:  at  Thetford.  Coleraine,  Broughton,  Orford.  8.  Ham,  Bolton.  Shipton, 
Melbourne,  etc.  The  fibrous  variety  chrysotile  (asbeatus,  bostonite)  often  forms  seams  several 
inches  in  thickness  in  the  massive  mineral,  and  is  now  extensively  mined  for  technical  purposes. 
Ma.ssive  Laurentian  serpentine  also  occurs  in  Grenville.  Argenteuil  Co..  Quebec,  and  North 
Bur^»s»,  Lanark  Co.,  Ontario.     In  N.  Brunftwiek,  at  Crow's  Nest  in  Portland. 

The  names  Serpentine,  Ophite,  Lapis  eoluhrinus,  allude  to  the  grren  serpent-like  cloudings  of 
the  serpentine  marble.  BetinaiUe  is  from  pertyv,  resin;  Pierolt'te,  from  niKp6<^,  bitter,  in  allu- 
sion to  the  magnesia  (or  Bittererde)  present:  Thermophyllite.  from  ^epitT/,  heat,  and  0iUAov, 
left/,  on  account  of  the  exfoliation  when  heated:  Chrysotile,  from  xf^'^^o^*  golden,  and  ri'AoS, 
fibrous;  MeUixite,  from  /lera^a,  sUk;  Marmolite,  froni  uapf^aipoo,  to  shine,  "in  allusion  to  its 
pearly  and  somewhat  metallic  luster"  (Nutiall). 

Artif. — Formed  by  A.  Giiges  in  tran.sparent  amorphous  mass,  by  placing  a  solution  of  gelat- 
inous silicate  of  magnesium  in  a  dilute  solution  of  potash.  It  is  deposited  after  some  monthsf 
standing      (Rep.  Brit.  A.ss(ic.,  203,  1863.) 

On  the  origin  and  occurrence  of  serpentine,  see  the  following: 

Rose.  Pogir.,  82,  oil,  1851.  Tschermak.  Ber.  Ak.  Wien  56  (1),  261,  288, 1867.  Roth,  Abb.. 
Ak.  Berlin,  p.  339.  1869.  Drasche,  Min.  Mitth  ,  1,  1871.  Lembere,  Zs.  G.  Ges  .  27,  531,  1875. 
Weignod,  Min.  Mitth.,  188,  1875.     Bonney,  Lizaxd.  Q.  J.  G.  Soc..  83.  884.  1877.    Heddle» 
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Trans.  R.  Soc.  Ed.,  28,  45,  1878.  Cossa,  Mem.  Ace.  Line.  2.  088,  1878.  Hare,  Inaug.  Diss. 
Breslau,  1879.  Hussak,  Min.  Milth.,  6.  61,  1882.  T.  Steriy  Hunt,  Geol.  Hist.  Serpentine,  1^ 
Origin  of  Cryst.  liocks,  1884;  Williams,  Am.  J.  Sc..  34,  187.  1887.  Merrill.  Proc.  U.  S.  Kat. 
Mu8.,  105.  1888.  Becke,  U.  S.  G.  Surv..  Mou.  13,  108,  1888.  For  a  popular  account,  see  Uic 
recent  work  by  R.  H.  Joues  (London.  1890):  "  Asbestos,  its  properties,  occurrences  and  uses." 

Oil  I  be  ci-y.stalline  structure  of  serpentine,  see  the  following: 

Websky.  Zs.  G.  Ges..  10.  277,  1856.  Dx.,  Min.,  1,  K^etseq.,  1862.  Reusch,  Pogg.,  127. 
166.  1866.  Wiik.  Ofv.  Finks.  Vet.  Soc,  17.  8,  1874-75.  Hussak,  Min.  Mitth..  6,  61,  1888. 
Rosenbusch,  Mikr.  Pliys.,  557. 1886.  Brauns,  Jb.  Min.,  Beil.,  6,  275, 1887.  Patton.  Min.  Mitth., 
9,  85,  1887.  Levy-Lcx.,  Min.  Roches,  278,  1888.  Tschermak,  Ber.  Ak.  Wien.  99  (1),  253, 1890. 
100(1).  32.  1891. 

On  the  various  forma  of  serpentine  (derived  from  cbondrodite)at  the  Tilly  Foster  Iron  mine, 
Brewsier,  N.  Y.,  see  J.  D.  Dana,  Am.  J.  Sc.  8.  875.  1874. 

On  the  nltsratiou-products  derived  directly  or  indirectly  from  the  chrysolite  rocks  of  Erems 
(Ei'enize).  Bohemia.  especiuUy  with  reference  to  the  origin  and  subsequent  changes  in  the  serpen- 
tine, see  Scbrauf,  Zs  Kr..  6.  321,  1S82  (see  p.  666,  also  KelyphiU,  p  447).  He  shows  that  much 
serpentine  is  impregnated  with  opal-silica,  and  includes  such  occurrences  under  tbe  general  term 
sUiciophit^.  This  may  be  true  of  aphrodite,  p.  675.  Enapkite  is  a  chloritic  serpentine-like  alter- 
ation product;  analysis: 

SiO,        AlaO,      Fe.O.       FeO         MgO        CaO         H,0 
G.  =  2-64  88  40         8-71  811         451         30-46         8-21         1706  =  10046 

On  the  alterations  connected  with  the  paleopikryte  of  Amelose  near  Biedekopf.  cf.  R 
Brauns,  Jb.  Min.,  Beil.-Bd..  6.  275,  1887.  Webskyite  is  an  alteration-product  of  the  serpeniine. 
Amorphous.     H.  =3.     G.  =  1*771.    Color  pitch-black  with  brownish  green  streak.    Analysis. 

I  SiO,  34-92    FeaO.  AUO,  9  60    FeO  3  13    MgO  2162    H,0  81  04  (below  llO"'  21  p.  c.)=100-8l 
Named  after  Prof.  Martin  Websky  (1824-1886). 


The  following  are  magnesian  silicates  allied  to  serpentine  but  of  somewhat  doubtful 
character: 

ToTAiGiTE  ITeddle,  Trans.  R.  Soc.  Ed.,  28,  455,  497. 1878.  A  serpentinous  mineral  appear- 
ing as  a  pseudomorphous  substance  surrounding  malacolite  and  itself  often  enveloped  in  serpen- 
tine.   Color  pale  fawn,  sometimes  blue-black.    Soft.    Analysis  of  a  faw^n-colored  variety: 

SiOa37  22     AUO.  0  76     FeO  105     MnO  0-23     MgO  44  97     CaO  524     H,0  10*64  =  100 11 

Occurs  in  a  granular  limestone  at  Totaig,  Ross-shire,  Scotland. 

ZOblitzite  Fremel,  Min.  Lex.  Sachseu.  351,  1874,  Jb.  Min.,  680,  1875. 
Massive.     Slightly  brittle.     Pale  grav  or  yellowish  white.    H.  =  8-4.    Aoal.— Melling, 
Rg..  Min.  Ch.,  503. 1875.    2.  3,  FrenzeT,  jTb.  Min.,  680,  1875. 


SiO, 

AUO, 

FeO 

MgO 

H,0 

1.  ZOblitz 

47*18 

2-57 

2*92 

86*13 

11*60 

=    10t)-25 

2.  Hrubschitz 

42*57 

912 

1*82 

82  90 

18*19 

=      9960 

8.  Eftndler       G. 

=  2-49 

42-44 

4-67 

0-91 

38*49 

18-48 

=      99-99 

Occurs  in  serpentine  at  ZOblitz.  similarly  at  Eftndler  near  Limbach;  also  as  an  incrustation 
on  chroraite  in  serpentine  at  Hrubschitz,  also  at  Lettowitz,  both  in  Moravia.  Frenzel  finally 
calls  zOblitzite  a  somewhat  impure  white  serpentine. 

Metaxoitb  Arppe,  Finsk.  Min.,  Act.  Sc.  Fenn.,  6,  580,  1861,  Holmberg,  Vh.  Min.  Ges.. 
145,  1862. 

Massive,  compact;  also  radiated  or  granular  crystalline.  G.  =  2*58-2*61.  Color  white  to 
greenish  blue.    AiulL — 1,  2,  Asp,  and  8,  Hftllsten,  Arppe,  Finsk.  Min.,  1.  c. 

SiO,      A1,0,  Fe,0,    Mn,0,     MgO       CaO        H,0 

1.  OrvitaU  88*69        9*68      4*70      undet,      15*28      und^t.      12*97 

2.  "  87*90       9*78      6*78       205        12*28       18  79       12*76  =  100*24 
2.  Amorphous  4063      1017      6*78      undet.      11*24       16*08       12*88 

Found  near  Lupikko  in  Finland^  some  versts  south  of  Pitk&ranta,*with  serpentine.  Named 
from  its  nearness  to  metaxite. 

Htdrofhitb.  Hydrofit  Svanberg,  Ak.  H.  Stockh.,  186,  1889.  Jenkhiaite  Bkepaird^  Am.  J. 
Be.,  13,  892.  1852.    Eisengymnit. 

Massive;  sometimes  in  fibrous  crusts. 
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H.  =  2*&^'5.  G.  =  2*65,  hydrophite;  2'4-2'6.  jenkinsite.  Luster  feeble,  subvitreous. 
Color  mountain -green  to  blackish  green.     Streak  paler.    Translucent  to  opaque. 

Jenkinnte  is  apparently  an  iron  serpentine;  hydrophite  the  same  witli  one  more  molecule  of 
water.    Websky  regards  hydrophite  as  impure  metaxite,  Zs.  G.  Ges.,  10,  284,  1858. 

Anal.— 1,  Svanberg.  1.  c.    2,  S,  Smith  &  Brash.  Am.  J.  Sc,  16,  869,  1858. 


1.  Hydrophite 

2.  Jenkinsite 
8. 


«< 


SiO, 

AUG, 

FeO 

MnO 

MgG 

H.O 

86*19 

2-90 

22-78 

117 

2108 

16-08  V.O.  0-11 

=  100-26 

88-97 

0-63 

19-80 

4-86 

22-87 

18  86  =  99-89 

87-42 

0-98 

20-60 

4-06 

22  75 

18-48  =  99-28 

In  the  closed  tube  gives  off  water.  B.B.  blackens  and  fuses  at  about  8  to  a  black  magnetic 
globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by  hydrochloric 
acid. 

HydrophiU  occurs  at  Taberg  in  Sm&land,  Sweden;  JenkinHtssl  O 'Neil's  mine  in  Orange  Co., 
K.  Y.,  as  a  fibrous  incrustation  on  magnetite.  Named  HydrophiU  in  allusion  to  the  water 
present;  and  JenkinHts  after  J.  Jenkins  of  Monroe. 

Afhboditb.    Afrodit  Berlin,  Ak.  H.  Stockh.,  167,  172,  1840. 

A  soft  earthy  mineral  near  sepiolite.  G.  =  2-21.  Color  milk-white.  Opaque.  Perhaps 
H«Mg4Si40it  but  of  doubtful  homogeneity,  cf.  Fischer,  Zs.  Er.,  4,  868,  1880;  Schrauf,  ib.»  6, 
858,  1882.    Anal.— Berlin,  1.  c: 


SiO, 
51-55 


MgO 
38  72 


MnO 
1-62 


FeO 

0-59 


A1,0, 
0-20 


HtO 

12-82  =  100 


From  L&ngban,  Sweden.    Named  from  dtppd^tfoam. 

Another  magnesium  silicate  analyzed  by  Delesse  gave:  SiOt  58*5,  MgO  28*6,  AltOi  0*9 
(Fe«Oi  ir.),  HtO  16  4  =  99*4,  corresponding  to  MgO.SiOt.HtO. 

Occurs  in  serpentine,  of  a  white  or  yellowish  color,  with  a  waxy  luster,  and  somewhat  trans- 
lucent.    G.  =  2-885. 

HampMrite  is  a  name  applied  by  Hermann  to  the  steatite  of  certain  steatitic  pseudomorphs 
having  mostly  the  form  of  quartz  described  and  analyzed  by  Dewey  (Am.  J.  Sc,  4,  274,  6, 
249.  e:  384, 1822,  1828),  who  obtained:  SiO,  50*60,  MgO  2888,  Al,OiO-15.  FeO  2-59,  MnO  TIO, 
H,0  15  00  =  98*27.    Probably  not  homogeneous. 

Cbrolite.    Kerolith  BreUhaupt,  Char.,  145,  254.  1828.    Cerolith  Oloek,,  1831.    Eerolite. 

Massive,  reniform,  compact  or  lamellar. 

Fracture  conchoidal.  Feel  greasy.  H.  =  2-2*5.  G.  =  2-8-2*4.  Luster  vitreous  or  resinous. 
Color  greenish  or  yellowish  white,  yellow,  reddish.  Streak  uncolored.  Transparent  to  trans* 
lucent. 

Anal.— 1,  KOhn's  scholars,  Lieb.  Ann.,  69,  868,  1846.  2,  KOhn,  1.  c  8,  Hermann,  J.  pr. 
Oh.,  96,  184,  1865     4,  Genth,  Am.  J.  Sc..  33,  208,  1862. 


1.  Frankenstein 

2. 

8.  L.  Itkul,  green    G.  =  2*27 

4.  Harford  Co.,  Md.,  bl.  wh. 


SiO,  FeO  MgO 

47-84  —  29*84 

46  96  —  81-26 

47  06  NiO  2*80  81*81 
5109  0-28  28*28 


H,0 

21-04  =    98*22 
21*22  =    99-44 
18-88  =  100 
20-91  =  100-51 


B.B.  blackens,  but  does  not  fuse.  From  Frankenstein  in  Silesia,  associated  with  serpentine, 
and  also,  according  to  KUhn,  brucite.  Similar  minerals  occur  at  L.  Itkul  and  with  the  serpentine 
of  Harford  Co.,  Maryland. 

Named  from  KTfpdi,  toax,  and  A/9o?. 

LiMBACHiTB  Frerutel,  Jb.  Min.,  789,  1878:  Min.  Lex.  Sachsen,  184,  1874.  A  mineral 
resembling  ceroiite  occurring  in  the  serpentine  of  Limbach,  Saxony.  Massive.  G.  =  2*395. 
Luster  gretiHy.  Color  grayish  to  greenish  white.  Not  hard  nor  brittle.  Does  not  adhere  to  the 
too|^e.    Analyses,  Frenzel: 

Fe,0, 

1*46 

A  yellowish  apple-green,  massive,  earthy  mineral  from  Webster,  Jackson  Co.,  N.  0.,  gave 
Donniogton,  Ch.  News.  26.  270,  1872 ; 

G.  =  2*80       SiO,  43  87    A1,0,  22  21    FeO  16  14    Na,0  105    H,0  16  37  =  99  64 
The  relations  of  the  above  are  uncertain. 


SiO, 

AUO, 

41-42 

22  09 

42  08 

19*56 

MgO 

H,0 

28*67 

12*47=    99*65 

25*61 

12-34  =  101  00 
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482.  DBWBTUTB.  Emmons,  Man.  Min.  and  Oeol.,  1826.  Oymnite  Tkom»on,  PhU 
Mag.  y  22,  191,  1848.    Eiseogymnit  HaUe  and  Tausa,  Yh.  G.  lieichs.,  226,  1887. 

Amorphous,  and  having  some  resemblance  to  gum  arable^  or  a  brownish  oi 
yellow  resin.     Brittle,  and  often  much  cracked. 

H.  =  2-3-5.  G.  =  2-0-2-2.  Luster  greasy.  Color  whitish,  yellowish,  wine- 
yellow,  greenish,  reddish.     Translucent. 

Comp. — A  magnesian  silicate  near  serpentine  but  with  more  water.  Formula 
perhaps  4Mg0.3SiO,.6H,0  =  Silica  402,  magnesia  35-7,  water  24*1  =  100. 

AnaL^l.  Bnisb,  Dana  Min.,  286.  1854.  2,  ThoiniiOD.  1.  c.  3,  (Ellacher,  Zs.  G.  Ges.,  3, 
222.  1851.    4,  Halle  and  Tuuss,  1.  c.    Also  Haushofer,  Widtermann,  5th  £d..  p.  470. 

SiO,    MgO    FeO     H9O   Fe,Oa 

1.  Texas.  Pa.  43 15  85  95      —  20-25  —  AUG,  tr,  =  99*35 

2.  Bare  Hills.  Md.      G.  =2*22  4016  8600      —  2160  116CaO  0*80.  AUG,  <r.  =  99» 

3.  Tyrol.  Fleimsthal  G.  =  205  4040  85-85      —  22  60  0  38  apatite  078  =  100 

4.  Kraubath.  EUengymniU  42-82  3081  489  20*47  —  =  98  49 

Half  the  water  in  4  is  lost  at  110''-120°,  the  remainder  only  at  a  red  heat. 

Pyr.,  etc.— In  the  closed  tube  gives  off  much  water.  B.B.  becomes  opaque,  and  fuses  on 
the  edges.    Decomposed  by  hydrochloric  acid. 

Obs. — Occurs  with  serpentine  in  the  Fleimsthal.  Tyrol;  at  Passau  in  granular  limestone; 
also  at  Texn.s.  Penu.,  and  the  Bare  Hills,  Md.;  at  Middlefield.  Mass.  Named  after  Prof.  Ubester 
Dewey  (1784-1867).  The  g^moite  of  Thomson,  named  from  yvuvoS,  naked^  in  allusion  to  tbe 
ocality  at  Bare  Hills,  Md.,  is  the  same  species. 

mgengymniU  occurs  intermixed  with  serpentine  and  gymnite  atKraubath,  Styria,  of  a  bright 
fed  color.    H.  ='8.    G.  =  1*986  of  material  not  entirely  pure. 

483.  OENTHITE.  Nickel-Gymnite  Genth,  Eell.  &  Tiedm.  MonaUb.,  3,  487,  1851. 
Oenthite  Dana,  Am.  J.  Sc,  44,  256,  1867. 

Amorphous,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrusting. 

H.  =  3-4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished  under  the 
nail,  and  fall  to  pieces  in  water.  G.  =  2'409.  Luster  resinous.  Color  pale  apple- 
green,  or  yellowish.     Streak  greenish  white.     Opaque  to  translucent. 

€omp. — A  gymnite  with  part  of  the  magnesium  replaced  by  nickel 
2*>i0.2Mg0.3SiO,.6H,0  =  Silica  34-8,  nickel  protoxide  28-8,  magnesia  15-5,  water 
20-9  =  100. 

Anal.— 1,  Genth,  1.  c.    2,  Hunt,  Rep.  G.  Canada,  507,  1868. 

SiO,     NiO    FeO    MgO    CaO    HaO 

1.  Texas.  Pa.  35'86    8064    024    1460    0  26    1909  =  10019 

2.  Michipicoten  Id.         83*60    8040    2  25      355    4  09    17  10  AI3O,  8  40  =  99*89 

Tbe  so  called  genthite  from  Webster,  Jackson  Co.,  N.  C,  gave  Duunington  (Ch.  News,  26, 
270,  1872):  SiO,  4989,  MgO  2235,  NiO  16-60.  FeO  006,  H«0  1286  t=  101  26.  Occurs  as  an 
apple-greeD  iiicrustatiou.  G.  =  2*^.  The  same  mineral  h|is  given  Walker  results  leading  to  a 
sepiolite  formula  (see  p.  681). 

After  drying  at  a  temperature  above  100'  C,  Hunt  obtained:  SiO,  85*80,  NiO  82*20, 
HaO  12-20 

Pyr.,  etc.— In  the  closed  tube  blackens  and  gives  off  water.  B.B.  infusible.  With  borax 
in  O.F.  gives  a  violet  bead,  becoming  gray  in  R.F.  (nickel).  Decomposed  by  hydrochloric  acid 
without  gelatinizing. 

Obs.— From  Texas,  Lancaster  Co.,  Pa.,  in  thin  crusts  on  chromite;  on  Michipicoten  Id.. 
Lake  Superior,  of  a  greenish  yellow  to  apple-green  color.  Also  reported  from  near  Malaga. 
Spain,  with  chromite  and  talcose  schist;  and  by  Wiser,  from  the  Saasthal  in  the  Upper  Valais. 

Hdttmte  Breitb..  B.  H.  Ztg.,  18,  1,  1859,  may  be  essentially  the  above.  It  occurs  with  pliofr 
phate  of  nickel  at  KOttis  in  Yoigtland,  in  amorphous  musses  and  reniform  incrustations,  apple 
green  or  einerald-grcen,  of  little  luster,  translucent  to  subtranslucent,  but  opaque  when  eurtby, 
with  II.  =  2-2-25,  and  G.  =  2'358-2-370. 

483A.  Garnierite  W.  B.  Clarke,  1874.     Gamier,  Bull.  Soc.  G.,  24.  438.  1867.     A  new 
mineral   from   Noumea.   New   Caledonia,   A.   LiwrMge,   J.    Ch.   Soc.,    12,   618,  July,   IbU; 
Noumeiie.  Nouineaite,  Id.,  Proc.  Roy.  Soc.,  N.  S.  W.,  Dec.  9.  1874,  Sept.  1, 1880;  Min.  N.  8.  W. 
275.  1«8».    Numeiie. 
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Amorphous.  Soft  and  friable.  G.  =  2*3-2-8.  Luster  dull.  Color  bright  apple-green,  pale 
greeu  to  nearly  white.     In  part  unctuous;  sometimes  adheres  to  the  tongue. 

An  important  ore  r>f  nickel,  consisting  essentially  of  a  hydmted  silicate  of  magnesium  and 
nickel,  )>erbtips  H3(Ni,Mg)Si04  -|-  ^>  ^ut  very  variable  in  composition,  particularly  as  regards 
the  mutual  replacement  of  nickel  and  magnesium,  and  not  always  a  homogeneous  mineral. 
Liversidge  Ims  attempted  to  distinguish  two  vaneties,  one  of  which  is  dark  green  and  unctuous, 
naumeite;  the  other  rarer,  pale  green  and  adhesive  to  the  tongue,  gamierite  (anal.  7). 

Anal-— 1  Danu  (?).  Ber.  nied.  Ges.,  Jan.  7.  1878.  2,  Gamier,  C.  R.,  86,  684,  1878. 
8,  Kiepenhener.  Ber.  nied.  Ges.,  July  14,  1879.  4,  5,  Liversidge.  1.  c,  1880.  6.  Id.,  1.  c,  1874. 
7,  Id..  Proc.  K.  Soc.  N.  S.  W.,  Dec.  9,  1874.  8,  Dmr..  Bull.  Soc.  Min.,  1.  29, 1878.  9-11.  Liver- 
sidge, 1.  c,  1880;  also  other  anals.,  in  part  by  Leibius.  12,  Gamier,  white  veins  in  the  green 
mineral,  resembling  sepiolite,  1.  c.  18, 14,  Hood.  Min.  Res.  U.  S.,  1,  404, 1888.  15.  F.  W.  Clarke, 
Am.  J.  Sc.,36,  488,  1888. 

SiO,    NiO      MgO    H,0    AUO.,Fe.O, 

1.  N.  Caledonia  85-45    45 15      2'47    15  55*        0  50         =    9912 

2.  "  *•  44-40    38-61      845    10  84         168         FeO  048.   CaO  1 W 
8.    "          "  87-78    33-91    1066    15-88  157  =    9975      [=  99  96 

4.  Nakety.  dar* ^n.  88-85    82  52    10-61     1797*        055  =100 

5.  Kanala,  grn,  87-49»'  29  73     1497    17-60*        Oil  =    99  89 

6.  N.  Caledonia      G.  =227    }47  24    2401    2166      5-27'»        167  CaO  «r.  =    99*85 

7.  ••         *'  G.  =2-58        47-90    2400    12  51     12  78         30i»         CaO  tr.  =  10014 

8.  *•         "  G.  =  2-87       42-61    2191    18-27    1540         0-89  =    9908 

9.  Ouallon, /«^A( ^».  4825    1460    1640    19-77  055  =    99*57 
It).        "        palegm.                    5015    10-20    1743    21 65»        057  =100 

11.  Kanala,      "      "  51-94«     2-32    2135    2317»        1-36  =  100 14 

12.  N.  Caledonia  4180       —      37*88    20  89  1-26  =  100*88 
18.  Doughts  Co.,  Oregon                4821    23  88    19-90      6  68         1*88  =  100 

14.  ••         •'  **  40*55    29-66    2170      700  1-33  =100*24 

15.  "         ''  "  44-73    27*57    1056    1586-        1*18  =    99*90 

•  At  100"  in  (1)  4*05;  in  (4)  6*44;  in  (5)  8*65;  (9)  10*95  (105°);  In  (10)  11  28;  in  (11)  14*30. 
*  Soluble  SiO,  0  70.  •  Do.,  in  (11)  0*13.  •»  First  dried  at  100°.  •  At  110%  8*87. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia;  asso- 
ciate<l  with  chromic  iron  and  steatite;  also  at  numerous  other  points  on  the  island.  The  three 
chief  districts  are  the  Kanala-Mere-Kuana,  Thio-Port  Bouquet,  and  Bourindi  (cf.  Min  Res. 
C.  S.,  800,  1885) 

The  Kiipply  is  very  large,  and  the  amount  that  can  be  mined  in  general  greater  than  the 
market  calls  for;  it  is  stated  that  for  several  years  1000  tons  of  the  ore  per  annum  have  been 
marketed.  Meissonier  has  reported  the  existence  of  similar  deposits  in  the  province  of  Malaga, 
Spain,  C.  R..  83.  2-i9.  1876. 

Deposits  of  a  similar  ore,  perhaps  of  large  extent,  occur  at  Riddle  in  Douglas  County, 
armthern  Oregon.  Alsu  at  Webster,  Jackson  Co..  N.  C;  in  both  cases  in  connection  with  a 
{leridotvte.  Clarke  (1.  c.)  shows  that  the  former  may  owe  their  origin  t<>  a  nickel-bearing  cliryso- 
lite,  xnd  the  North  Carolina  mineral  probably  bad  the  same  origin  (Biddle,  Min.  Res.,  170,  1^6). 

De  SAUiiKBiTfi  Koenig,  Proc.  Ac.  Philad.,  185,  1889 

A  hydrous  silicate  uf  nickel  and  zinc,  associated  with  chloanthite  and  a  nickel  arsenate.  It 
is  amorphous,  of  a  yellowish  green,  apple-  or  emerald-green  color,  and  occurs  as  an  incrustation 
or  filling  cavities  in  purple  tiuorite.    Analysis  gave. 

SiO,  NiO  ZnO  FeO  CaO  MgO  H^O  AsaO. 

81-62  88-22  400  2  03  070  0  42  16  58*  4  77  =  98-34 

»  At  100*  9-44  p.  c;  at  600'  7*14. 

From  the  Trotter  mine  at  Franklin  Furnace,  N.  J.;  named  after  the  manager,  Major  A.  B. 
de  Saules. 

The  following  are  other  nickel  silicates,  of  doubtful  character: 

PiMKLiTE.  Grtiner  Chrysopniserde  (fr.  Kosemtttz)  Klapr.,  Schrift.,  Ges.  N.  Berlin,  8,  17, 
1788.  Beitr.,  2,  184,  1797.     Pimelit  Ka^st,  Tab.,  28.  72,  1800. 

Massive  or  earthy.  H.  =  25.  G.  =  2*28-2*3;  2*71-2*76,  Baer.  Luster  weak,  greasy.  Color 
mpple-green.  Streak  greenish  white.  Translucent  to  sub-translucent.  Feel  greasy.  Does  not 
adhere  U)  the  tongue.  Anal.— 1,  Klaproth,  I.e.,  and  Rg.,  Min.  Ch.,  871,  1860.  2,  W.  Baer,  J, 
pr.  Ch..  66.  49,  1852. 

1.  Chrytoprage  earth 
2-   Hard  Pimelite 


SiO, 

AUG, 

FeaO, 

NiO 

MgO 

CaO 

H,0 

35^0 

5*00 

4*58 

15*63 

1-25 

0-42 

88*12  =  100 

35-80 

28*04 

2*69 

2*78 

14*66 

— 

21  03  =  100 
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Pimelite  gives  water  iu  the  closed  tul)e.  is  infusible  B.B.,  And  with  the  fluxes  reacts  foi 
nickel.     Decomposed  by  acids.     From  Silesia  and  elsewhere.     N«med  from  ni^ieXr},faine», 

Alipite.  Pimelii  Schmidt,  Fogg.,  61,  888,  1844.  Alipit  Gloek.,  1845.  Mai«.sive;  earthy. 
H.  =  2*5.  G.  =  1 44-l'46,  Schmidt.  Color  apple-green.  Not  unctuous.  Adheres  lo  ihc 
tongue.    Analysis.— Schmidt. 

810,  54-68      A1,0,  0*80       NiO  8266       FeO  113      MgO  589      CaO  0  16      H,0  5  23  =  100 

From  Silesin.    Nnmed  from  the  Greek  aXtirffS,  not  greaty. 

Refdanbkite  Hermann,  J.  pr.  Ch.,  102, 405, 1867.  An  earthy  minei-al  occum'ng  in  masses 
which  fall  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish  green. 
G.  =  277.    From  Revdtitisk.  Urals.     Aiittly.>is: 

8iO,  8210     A1,0,  8-25     FeO  12  15     NiO  18  88     MgO  11  50     H9O  9  50     Sand  13  00  =  99-83 


484.  TALO.  MayyTfTii  XiBoi  Tkeopfir.  Magnetis  Oerm.  Talck.  Glimmer,  Agric., 
Foss.,  254,  Interpr.,  466,  1546.  Talk,  Creta  Brianzonia,  C.  Hispunica,  C.  Sartoria,  Telgsten  = 
Lapis  Ollaris  TTaW.,  Min,  183,  134. 1747.  Talcum,  Talgsten,  Specksten,  Steatites,  CronjL ,  Min., 
89,  75,  1758.  Talc.  Soapstone,  Steatite,  Potstone.  Craie  de  Briancon.  etc.,  Fr.  Pyrallolite  pL 
Hardemk.,  Schw.  J.,  31,  889, 1820.     Rensselaeritc  Emmom,  Hep.  G.  N.  Y.,  152. 1837.     Agalite. 

Orthorhombic  or  monoclinic.  Rarely  in  tabular  crystals,  hexagonal  or  rhombic 
with  prismatic  angle  of  60°.  Usually  foliated  massive;  sometimes  in  globular  and 
stellated  groups;  also  granular  massive,  coarse  or  fine;  fibrous  (pseudomorphous); 
also  compact  or  cryptocrystalline. 

Cleavage:  basal  perfect.  Sectile.  Flexible  in  thin  laminae,  but  not  elastic 
Percussion -figure  a  six-rayed  star,  orientated  as  with  the  micas.  Feel  greasy. 
H.  =  1-1  "5.  G.  =  2'7-5J*8.  Luster  pearly  on  cleavage  surface.  Color  apple-green 
to  white,  or  silvery-white;  also  greenish  gray  and  dark  green;  sometimes  bright 
green  perpendicular  to  cleavage  surface,  and  brown  and  less  translucent  at  right 
angles  to  this  direction;  brownish  to  blackish  green  and  reddish  when  impure. 
Streak  usually  white;  of  dark  green  varieties  lighter  than  the  color.  Subtrans- 
parent  to  translucent.    Optically  negative.    Ax.  pi.  \a.     Bx  J.  c.     Axial  angle; 

Rhode  Island  2E,  =  19''  1'  ZE^  =  17**  56'  Dx.> 

AgaliU  2E  =  80*'-40'  p  —  v,      Scheihe,  Zs.  G.  Ges.,  41,  564,  1889. 

Steatite  when  rubbed  with  gun-cotton  or  Kienmayer's  amalgam  or  fur  becomes  negatively 
electrified.    Wled..  Beibl.,  22,  707.  1889. 

Var. — 1.  Foliated,  Talc.  Consists  of  folia,  usually  easily  separated,  having  a  greasy  feel,  and 
presenting  ordinarily  light  green,  greenish  white,  and  white  colors.     G.  =  2-55-2*78. 

2.  Masiiw,  Steatite  or  Soapetone  (Bpeckstein  Oerfn.).  a.  Course  granular,  gray,  erayish 
green,  and  brownish  gi-ay  in  colors;  H.  =  1-2*5.  Potstone  or  Lapis oUaHe  (Topfstein,  Lavez- 
fltein,  Giltstein  Oerm,)  is  ordinary  soapstone,  more  or  less  impure,  b.  Fine  granular  or  crypto- 
ciystalline,  and  soft  enough  to  be  used  as  chalk;  as  the  French  cJtalk  {Craie  de  Briancon),  whidi 
Ib  milk-white  with  a  pearly  luster,  e.  Indurated  tale.  An  impure  t»]aty  talc,  harder  iJian  ordi- 
nary talc.  Taloose  slate  is  a  dark,  slaty,  argillaceous  rock,  having  a  somewhat  greasy  feel,  wbidi 
it  owes  to  the  presence  of  more  or  less  talc. 

Much  of  tbe  steatite  is  pseudomorphous  like  the  following. 

8.  Pseudomorphous.  a.  Fibrous,  line  to  coarse,  altered  from  enstatite.  b.  BBns9eiaeTiU, 
ciyptocrystalline,  or  wax -like  in  composition,  but  often  having  the  form  and  cleavase  of  aalite 
or  pyroxene,  and  evidently  pseudomorphous;  colors  whitish,  yellowish,  grayish,  greeni^  vrhite  to 
very  dark,  and  sometimes  pearl-white;  H.  =  8-4;  G.  =  2*874  Beck;  2-757,  fr.  Grenville,  2*644, 
fr.  Charleston  Lake,  in  Canada,  Hunt;  usually  transhicent  in  pieces  a  fourth  of  an  inch  thick. 
Some  agalmatolite  is  here  included.    Anal.  15  is  of  a  variety  of  talc  produced  from  chrysolite. 

PyraUoliie  is  partlv  pseudomorphous  steatite,  after  pyroxene,  like  rensselaeritc.  It  varies 
exceedingly  in  composition,  as  shown  bv  Arppe  and  others,  and  as  recognized  bv  A.E.  JNonleu- 
skiOld  in  his  Finland  Mineralogy,  the  silica  ranging  from  49  to  76  p.  c.  It  includes  pyroxene, 
therefore,  in  various  stages  of  steatitic  alteration. 

Comp. — An  acid  metasilicate  of  magnesium,  H  Mg.Si^O,,  or  H,0.3MgO.4Si0j 
=  Silica  63*5,  magnesia  31'7,  water  4'8  =  100.  The  water  goes  off  only  at  a  1^ 
heat.     Nickel  is  sometimes  present  in  small  amount. 

•Clarke  and  Schneider  (Am.  J.  Be,  40,  306,  1890)  have  obtained  the  following  water  deter 
niinations  (anal.  17): 

105'  25O''-300'  red  heat  while  heat 

007  006  4-48  0  85 
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Also  wheo  treated  with  dry  hydrocbloric-acid  gas  for  15  hours  at  888*-41d*  no  appreciable 
change  of  weight  resulted.  Further,  upon  intense  Ignition  over  the  blast-lamp  and  subsequent 
boiling  with  scxlium  carbonate  solution  15'd6  p.  c.  SiOs  was  given  up  according  to  the  reaction: 

H«Mg.Si«0„  =  SMgSiO.  +  SiO.  +  H.O. 

The  solution,  however,  had  no  effect  upon  the  mineral  before  ignition.  The  stability  with 
acids  and  liberation  of  silica  as  noted  make  it  reasonably  certain  that  the  formula  of  an  acid 
metasilicate,  as  written  above,  is  correct. 

Anal.— 1-12,  Scheerer,  Pogg.,  84,  821  et  aeq,,  1851.  18,  Ullik,  Ber.  Ak.  Wien,  67  (1),  946, 
1868.  14.  Cohen,  Jb.  Min.,  1,  119.  1887.  15,  Genth,  Am.  J.  6c.,  33,  200.  1862.  16,  Adger, 
Ch.  News,  26,  270,  1870.  17,  Clarke  &  Schneider,  1.  c.  18-20,  Scheerer,  1.  c.  21,  22,  Hum, 
Hep.  G.  Canada,  470,  1868.  28,  £.  S.  Speriy,  priv.  contr.  24.  G.  A.  Graves,  priv.  contr. 
25,  Jannettaz,  Bull.  Soc.  Min.,  14.  66,  1891. 


G.  8iO.    FeO    MgO    H«0  A1,0,  NiO 
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1.  Tyrol,  green 

2.  "     fol  eehistoee 

3.  St  Gothard,  white,  foliated 
4. 
5. 
6 
7. 
8 
9. 

10. 
11. 
12. 


2*69 
2-76 


radiated 
ftdr<m$ 

Wallis  279 

Mautero  (?) 

ZOblitz.  green  280 

YttreSogn,  ^r00n,/0^ialMl   2*70 


Raubjerg,  dark  green 
HOraas,  green 
Falun 
18    Greiner 

14.  QnquB\fUid,  Steatite 

15.  Webster,  N.  C. 

16.  Swavne  Co..  N.  C. 

17.  Fair'fax  Co.,  Va. 


2-79 
2-78 


2-794 

2-82 


62-12  1-58  81-15  4  78 

6116  1-40  81-17  581 

6085  009  82-08  495 

6215  0*88  8804  8*21 

61  51  012  80-98  2  84 

62  84  0*61  81-96  4*82 
62-87  065  8202  4-81 
60-81  2-11  29  94  5*87 
61-69  288  80-62  4  94 
61-68  1-20  8137  513 
62  03  1-57  80  62  504 


—  0-24=  99  82 
0-46  0-89=    99*89 

1-71  —  CaO  tr.  =  99*68 

1  01  —  CaO  0  07  =  99*86 

0  83  —   CuO  8  70  =  99*93 

0*85  —   =  100  (« 

0*82  —   =  100-17 

l-24»  0-30  =    99-77 

—  0-29  =  99  87 
0  16  0-39  =  99-88 
0  03  0  82  =  99-61 
5  50^  —   =    99-85 


57*10  1-07  80-11  607 

61-51  1*88  80-27  4*88  1 1)8  l-06«=  100  18 

68-29  4-68  2718  440  1 40«  —  CaO  tr.  = 

64-44  1-89  88-19  0-84  048  0*23  -  100 07 

57-72  0  64  88-76  601  2*52  —   =  100-65 

62-27  0*85  80*95  4*91  110*  —   =  10008 


100*90 


Fe,0.  0-45. 


«►  Fe,0.  0-81. 


•  FeaO,  016.         *  Fe,0,  096.         •  CaO 086,  SrO 070 


I\eudomorphatu  Tale, 

G. 
2-79 


18.  Fenestrelles 

19.  Wunsiedel 

20.  China 

21.  Canton,  N.  T.,  Bems. 

22.  Grenville 

23.  EiXvr&rds,  JUfr<m$ 
24. 
25   Madagascar, 


<« 


«« 


•• 


2-78 


8*908 


SiO,  FeO  MgO  H,0  Al.O. 

62-29  1-22  81-55  488  015  =r  100*04 

62  85  184  81-82  4*78     tr.    =r    99*79 

62*80  1*62  81*82  4  89  006  :ir  100*19 

61*10  1*62  81-68  5-60      —   =    99  95 

61*60  1*58  81-06  560      —   =    99*79 

60*59  0  21  84-72  8*77  0*18  MnO  1*16  =  100*58 

69*92  0'76»8187  6*25  0'50i»  CuO  0*57,  Na,0  0*48  =  99*85 

62  8  2*6  29-4  51        —  =    99*4 


MnO. 


*  Incl.  Fe.O«. 


Bachroan  has  described  (Am.  Ch.  J.,  10,  45.  1886)  a  mineral  from  Webster,  Jackson  Co., 
N.  C,  occurring  in  minute  micaceous  scales  of  a  pale  yellowish  green  color;  readily  crushed 
to  an  unctuous  powder.    Analysis  gave: 


G.  =  2  81 


810, 

NiO        MgO        H,0 

A1,0, 

FeO 

5891 

1591        19-89        6-80» 
•  At  100*  0*80. 

2*65 

1-46  = 

=  99-62 

This  corresponds  to  a  highly  nickeliferous  hydrated  talc. 

The  steatite  from  GOpfersgrQn.  in  which  Klaprotb  found  but  59*5  per  cent  of  silica,  along 
with  MgO  80*5.  FeO  28.  H,0  5*5  (Bel  tr.,  2.  177, 1797),  is  what  has  been  called  hydroHteatita,  The 
Fenestrelles  (Piedmont)  pseudomorph  had  the  cleavage  of  amphibole;  of  those  of  Wunsiedel 
(from  GOpfersgrtkn).  19  was  a  pseudomorph  after  dolomite. 

Pyx.,  He — In  the  closed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliates,  and  fuses  with  difficulty  on  the  thin  edges  to  a  white 
enamel.  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  decomposed 
by  acids.    Rensselaerite  is  decomposed  by  concentrated  sulphuric  acid. 

Oba.— Talc  or  steatite  is  a  veiy  common  mineral,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  talcose  or  chloritic  schist,  nnd  dolo- 
mite, and  frequently  contains  crystals  of  dolomite,  breunnerite,  also  asbestus,  actinolite,  tourma- 
Une,  magnetite. 
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Steatite  is  the  material  of  many  pseudomorphs,  among  which  the  most  common  are  those 
after  pyroxene,  hornblende,  mica,  scapolite.  and  spinel.  The  magnesian  minerals  are  those 
which  common Iv  afford  steatite  by  altemtion;  while  those  like  scapolite  and  nephelite,  which 
contain  soda  and  no  magnesia,  most  frequently  yield  pinite-like  pseudomorphs.  There  are  also 
steatitic  pseudomorphH  after  quuilz.  dolomite,  toijuz,  chiastolite,  slaurolite,  cyanite,  garnet, 
vesuvianite,  chrysolite,  gehleniie  Talc  in  the  hbrous  form  is  pseudoroorph  after  enstatite.  Oo 
pseudomoi'plis  of  t»ilc  after  quartz,  see  Weinscheiik,  Zs.  Kr.,  14,  805.  188b. 

Apple-green  talc  occurs  at  Mt.  Greiner  in  the  Zillerthul,  'I'yrol;  in  the  Vnlais  and  St.  Gotliard 
in  Switzerland;  also  other  places  above  mentioned;  also  in  Cornwall,  near  Lizard  Point  with 
serpenthie;  in  Scotland,  with  serpentine,  at  Portsoy  and  elsewhere,  on  Unst,  one  of  the  Shetland 
islands;  at  Croky  Head,  Dunglow.  Ireland,  etc.  AJibroiUf  talc  (pseudoniorphous)  with  pearly 
luster,  slightly  greenish  color,  and  greasy  feel,  has  been  described  from  Madagascar  (anal.  25). 

In  N.  America,  foliated  talc  occurs  in  Mavie,  at  Dexler.  In  Vermont^  at  Bridgeuater, 
handsome  green  talc,  with  dolomite;  at  Athens  or  Graftou.  Westtield,  Marlboro,  Kewfane  In 
New  Hampshire,  at  Francestown,  Pelham,  Orford,  Eeene,  and  Richmond  In  Masti.,  at  Middle- 
field,  Windsor.  Blanford,  Andover.  and  Chester.  In  B.  island,  at  Sniithfield,  deliaite  green  and 
white  in  a  crystalline  limestone.  In  N.  York,  at  Edwards,  St.  Lawreuce  Co.,  a  fine  fibrous  talc 
(ngalite)  associated  with  pink  tremolite;  near  Amity:  on  Staten  Island,  near  the  quarantine, 
conmion  and  indurated;  four  miles  distant,  in  detached  masses  made  up  of  folia,  snow-vbite. 
In  N.  Jersey,  at  Lockwood,  Newton,  and  Sparta.  In  Penn.^  at  Texas.  Nottingham,  Unionvilie; 
in  South  Mountain,  ten  miles  south  of  Carlisle;  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also 
sotipstone,  the  latter  quarried  extensively.  In  Maryland,  at  Cooptown,  of  green,  blue,  and  rose 
colors.  In  i^.  Car,>,  at  Webster,  Jackson  Co.,  a  variety  supposed  by  Genth  to  be  altered  cbryso- 
lite.  In  Canada,  in  the  townships  Bolton,  Sutton,  ana  Potton,  Quebec,  with  steitite  in  beds  of 
Cambrian  age;  in  the  township  of  Elzevir,  Hastings  Co.,  Ontario,  an  impure  grayish  var.  in 
Archaean  rocks. 

The  so-called  rensselaerite  occurs  in  northern  New  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxene).  Fowler,  De  Kalb,  Edwards  (at  the  iron  mine,  a  white  variety,  from  which 
ink -stands  have  been  made),  Russel,  Gouverneur,  Canton  (in  small  crystals).  Hermon  (in  large 
masses,  crystalline  massive);  and  in  Canada,  at  Grenville,  Charleston  Lake,  near  Brockvllle, 
I^wdon,  and  Ramsay.  It  is  often  associated  with  crystalline  limestone,  and  graduates  at  times 
imperceptibly  into  serpentine;  its  rock-masses  are  irregular,  and  are  seldom  continuous  for  more 
than  three  or  four  hundi-ed  yards. 

A  while  steatite  of  a  silvery-pearly  luster  was  the  Mc^netis  of  Theophrastus— a  stone,  accord- 
ing to  this  author,  of  silvery  luster,  occurring  in  large  masses,  and  easily  cut  or  wroueht.  The 
word  is  the  origin  of  the  modern  magnesia.  Agricola,  in  his  '*  Interpretatio  Rerum  Metallicanim'* 
appended  to  his  works  (1546),  gives  as  a  Germ^.n  synonym  of  Magnetis.  TaUk;  and  he  adds,  as 
other  synonyms,  Silherweiss  and  Katzensilber,  and  also  Ulimmer,  the  German  now  for  mica,  evi- 
dently confounding  the  two  minerals.  He  mentions  its  resistance  to  fire,  and  speaks  of  it  as 
lapifi  scisstlis. 

Other  later  writers  derive  the  word  talc  from  the  Arabic  talk;  and  Aldrovandus  (1648)  states 
that  ii  is  of  Moorish  introduction,  adding,  *'  Hoc  nomen  apnd  Mauritanos  «(0^/af7i  significaredici- 
tur,"  Stella  Terra— Si&v  of  the  Earth — being  one  old  name  of  the  mineral,  given  it  l^cause  *'  like 
a  star  and  with  silvery  luster  it  shines."  Ccesiusi'*De  Mineralibus,"  1636)  writes  the  word  ia 
Latin,  Talchus,  but  most  other  writers  of  that  century.  Talcum. 

The  word  steatUis  occurs  in  Pliny  as  the  name  of  a  stone  resembling  fat;  but  no  further 
description  is  given  that  can  with  certainty  identify  it. 

Rensselaerite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  Y. 

Ref.— »  Min.,  1,  97.  1862,  N.  R ,  99.  1867. 

Talcoid  Ndumann  is  a  snow-while,  broadly-foliated  talc  of  Pressnitz.  described  by  Scheerer 
as  neutrnUr  kieselsaurer  Hydrotale.  Analyses  by  Scheerer  and  Richter  show  68  p.  c.  6iOs.  It 
may  be  only  common  talc  with  disseminated  quartz. 

486.  SEPIOLITE.  Meerschaum  Oerm.,  Wern.  Bergm.,  I.,  877,  1788.  L'6cume  de  mer 
Fr.  Keflfekill  Kirw.,  1,  144,  1794,  Magnesile  pt.  Brongn.,  Min.,  1807,  Magnesite  id.,  1824. 
Sepiolith  Olock..  Syn.,  190.  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like;  also  rarely 
fibrous. 

H.  =  2-2*5.  G.  =  2.  Impressible  by  the  nail.  In  dry  masses  floats  on 
water.  Color  grayish  white,  white,  or  with  a  faint  yellowish  or  reddish  tinge,  bluish 
green.     Opaque. 

Comp.-H.Mg,Si,0,„  or  2H,0.2Mo;0.3SiO,  =  Silica  60-8,  magnesia  27-1,  water 

12'1  =  100.     Sotne  analyses  show  more  water  (2H.,0),  which   is  probably  to  be 

regarded  as  hygroscopic.     Copper  and  nickel  may  replace  part  of  the  magnesium. 

Anal — 1-3,  Scheerer,  Pogg..  84,  361.  362.  1851.  4,  5.  Chester.  Am.  J.  8c.,  13,  296,  1877. 
6,  P.  H.  Walker,  Am.  Ch.  J.,  10,  44.  1888.    For  other  analyses,  see  5Lh  £d  ,  p.  456. 
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t 

681 

SiO, 

MgO 

1^0 

H.0 

Al.O, 

CO, 

6117 
6180 
60  45 

28 '^ 
28-89 
2819 

0-06 
0  08 
009 

9-88 
9-74 
957 

Oil 

0-67    =  10016 
0-56    =  10007 
1-74    =  100  15 

62-97 
50-15 

22  50 
18-29 

CuO 

0-87 
6-82 

9-90 
9'dO 

] 
4-70* 
517* 

^yerHaO 

8-80«  =    99-74 
10-32«  =  100  05 

55-88 

1562 

NiO 

17-84 

1077* 

0-56* 

—     =  10017 

•»  Incl.  1  02  Fe,0„  209  Mn,0, 

!• 

« Below  110% 

1.  Turkey 

2.  Greece 
8. 

4.  Utah,  ijohite,  fibrouB 

5.  * '     HuM  green 

6.  Webster,  N.  C.       G.  =  258 

•  Incl.  0  70  Fe,0,,  314  MuaO,. 

^  At  100%  518  p.  c.  •  FeaO,. 

19  to  20  per  cent  of  water  were  found  by  Berthler  in  meerschaum  from  Madrid  and  Coulom- 
miers,  and  19*6  p.  c.  by  Kobell  in  that  of  Greece,  J.  pr.  Ch.,  28,  482.  1843.  DDbereiner  and 
Eisenach  (J.  pr.  Cb.,  17,  157,  1889)  also  found  two  molecules  of  water  (instead  of  1)  in  the  meer- 
sclmum  of  Asia  Minor.  Chester  found  that  of  18  to  20  p.  c.  HsO  about  half  went  on  below  110°, 
the  remainder  only  from  200°  to  a  red  heat. 

Pyr^  etc. — In  the  closed  tube  yields  first  hygroscopic  moisture,  and  at  a  higher  temperature 
gives  much  water  and  a  burnt  smell.  B.B.  some  varieties  blacken,  then  burn  white,  and  fuse 
with  difficulty  on  the  thin  edges.  With  cobalt  solution  a  pink  color  on  ignition.  Decomposed 
by  hydrochloric  acid  with  gelatinization. 

Ob6. — Occurs  in  Asia  Minor,  in  masses  in  stratified  earthy  or  alluvial  deposits  at  the  plains 
of  Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  from  the  decompo- 
sition of  magnesium  carbonate,  which  is  embedded  in  serpentine  in  the  surrounding  mountains. 
He  observes  that  more  or  less  magnesium  carbonate  is  often  found  in  the  meerschaum,  Am.  J. 
8c.,  7,  268, 1849;  also  found  in  Greece;  at  Hrubscbitz  in  Moravia;  in  Morocco;  at  Vallecas  in 
Spain,  in  extensive  beds,  affording  a  light  but  valuable  building  stone.  The  mioei-al  from 
Morocco,  called  in  French  Pierre  de  sawn  de  Maroc,  is  used  in  place  of  soap  at  the  Moorish  baths 
in  different  places  in  Algeria. 

A  fibrous  mineral,  having  the  composition  of  sepiolite,  occurs  in  a  seam  two  inches  wide  in 
•'a  silver  mine  in  Utah;"  auals.  4,  5;  one  variety  is  colored  green  with  copper  which  is  regarded 
as  replacing  the  magnesium.  The  mineral  of  anal.  6  occurs  in  thin  (1-3  mm.)  layers  in  serpen- 
tine at  Webster.  Jackson  Co.,  N.  C. 

The  word  meerschaum  is  German  for  eea-froih^  and  alludes  to  its  lightness  and  color.  SepUh 
iite  Glocker  is  from  orijnux,  cuttle-fisJi,  the  bone  of  which  is  light  and  porous;  and  being  also  a 
production  of  the  sea.  *'  delude  e^mam  marinnm  signifioibat,    stiys  Glocker. 

Brungniart.  in  the  first  edition  of  his  Mineralogy  (1807),  included  under  Magnesdte  {})  i\ie 
carbonate,  which  he  calls  Jf»>AWr«  magnetite  {see  under  Magnbsite);  (2)  the  hydrous  silicate 
or  meerschaum;  and  (8)  the  siliceous  airbonate  from  Baudissero  in  Piedmont;  he  putting 
•' Mitchell's  magnesite,'*  the  asLTbonaie,  first.  Karsten,  in  his  "Tabellen,"  published  the  next 
year,  separated  from  meerschaum  the  carbonate,  and  adopted  for  it  the  name  magnesite,  and  in 
this  he  has  been  followed  by  all  German  and  most  other  mineralogists.  The  application  of  the 
name  magnesite  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subse- 
quent Freuch  mineralogists,  is  hence  in  violation  of  the  law  of  priority. 

486.  OONNARTTE.  Eonarit  Breith.,  B.  H.  Ztg.,  18,  2, 1859.  Conarite,  Comarite  torong 
orthog. 

Hexagonal  ?  In  small  fragile  grains  and  crystals,  with  perfect  clinodiagonal 
cleavage,  and  supposed  (Breith.)  to  be  like  vivianite  in  crystallization. 

H.  =  2*5-3.  G.  =  2-459-2 -619.  Color  yellowish,  pistachio- and  siskin-green, 
olive-^een.  Streak  siskin-green.  In  thin  lamelte  translucent.  Optically  uniaxial, 
negative  with  strong  double  refraction*. 

Comp. — A  hydrous  nickel  silicate,  perhaps  H^Ni,Si,0„  =  2H,0.2NiO,.3SiO, 
-  Silica  49-3,  nickel  protoxide  408,  water  9*9  =  100. 
AnaL— Winkler,  B.  H.  Ztg.,  24,  385,  1865. 

SiO,       AUG,       re,0,       NiO  CoO         HaO         PaO.       AsaO,       SO, 

436  4-6  0-8  85-8  0  6  11  1  27  08  tr,  =  100 

Obi.— Occurs  at  the  Hanns  Georg  mine,  at  RDttis,  in  Saxon  Voigtland,  with  rOttisite  (p.  676) 
which,  it  is  suggested,  maybe  an  amorphous  form  of  connarite. 

Named  from  Koyyixfjo?,  an  evergreen  tree;  hence  connarite  is  the  proper  form  and  not 
conante,  from  Kovufjo?.  well  fed,  nor  comarite,  from  K6fiapo%,  the  strawberry-tree  (as  suggested 
by  Dx.,  Min..  2,  xi.vi,  1874). 

J  Btd.,  Bull.  Soc.  Min.,  6,  75,  1882. 
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487.  SPAOAZTB.   Fr.  v.  EMU,  Qel.  Anz.  Mllnchen,  17, 945, 1848,  J.  pr.  Ch.,  30, 467. 184a 

Massive,  amorphous. 

Fracture  imperfect  conchoidal  and  splintery.  H.=2*5.  Luster  a  little  pearly 
or  greasy.     Translucent.     Color  reddish,  approaching  flesh-red. 

Comp.— Perhaps  5Mg0.6SiO,.4H,0  or  H,Mg.Si,0.,  +  3H,0  =  Silica  57-0, 
magnesia  31*6,  water  11*4  =  100  (Rg). 

Anal. — Kobell: 

810,56  00  AlaO,  0-66  FeO  066  MgO  30-67  H,01134  =  99  88 

Pyr.y  etc. — In  the  closed  tu!)e  yields  much  iM^ater  and  becomes  gray.  B.B.  melta  to  a  glassy 
enamel.     Dissolves  in  concentnited  bydrocbloric  acid,  the  silica  eu»fly  gelatinizing. 

Obfl. — From  Capo  di  Bove,  near  Rome,  fllliug  the  spaces  among  crystals  of  wollastoniie,  in 
leucitlc  lava.    Named  after  Sign.  Medici  Spada. 


488.  SAPONTTB.  Terra  porcellanea  particulis  impalpabilibus  mollis,  pt.,  BrinnEoner 
KritH  pt.,  Smectis,  Engelsk  Wnlklera.  a  hwlt  (Lnndsend  i  Cornwall),  Oromt,  75.  17'>8.  Seift-n- 
stein  (fr.  Cornwall)  Klapr.,  Schrift  nat.  Ges.  Berlin,  7.  168,  1787.  Beitr  ,  2,  180,  5,  22.  Steatite 
of  Cornwall  Kino,,  Min.,  1,  152.  1704.  Soapstone  pt.  Mountain  Soap  pt.  Pierre  ft  Snvou  H. 
Saponit  Svanberg,  Ale.  H.  Stockh.,  153,  1840.  Piotin  Boanberg,  Pogg..  64,  267, 1841.  Supooite, 
rosite,  Pogg.,  57, 165, 1842.  Thalite  Owen,  J.  Ac.  Philad.,  2,  179. 1852.  Bowlingite,/.  B.  Hannap, 
Min.  Mag.,  1.  154,  1877.     Cathkinlte /.  /.  DobMe,  Trans.  G.  Soc.  Glasgow,  7.  166.  1883-5. 

Massive.     In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drying.  G.  =  2*24-2*30.  Luster 
greasy.  Color  white,  yellowish,  grayish  green,  bluish,  reddish.  Does  not  adhere 
to  the  tongue. 

Comp. — A  hydrous  silicate  of  magnesium  and  aluminium;  but  the  material 

is  amorphous  and  probably  always  impure,  and  hence  analyses  give  no  uniform 

results. 

Anal — 1,  HaughtOD,  Phil.  Mae.,  10,  25^.  1855.  2,  Svanberg.  1.  c.  3.  4.  Smith  &  Brush. 
Am.  J.  8c.,  16,  368,  1853.  5.  Harrington.  Can.  Nat..  7,  179.  1875.  6-17.  Heddle,  also  Tmns. 
K  Soc.  £d.,  29,  91  et  seq.,  1879.  18,  J.  J.  l/subie,  1.  c.  and  Min.  Mag.,  6,  181,  1883.  Also 
ether  analyses,  5th  Ed.,  p.  472. 

G.  SiOa  AUG,  Fc,0»  FeO   MgO   CaO   NaaO  K.O    H,0 

1.  Kynance  42  47    6-65      —       —     2883      —       —       —     19'87   =    97'33 

2.  Piotine  50  89    940    2(t6      —     2652    0  78      —       —     11<»6   =10071 

3.  Thalite  4560    487    209      —     2410    107  0*45         20-86    =    «8-84 

4.  **  4889    7-23    246      —     24  17      —  0  81  15  66    =    99  22 

5.  George's  Is.        225         43-91     6  47    123      —     2718    059      —       —     19*64   =    99  03 

6.  Gaix>l  218         4213    7*25    657    0'32»  19*33    080    209    0'58    21 07''  MnOOlS 

1=  10014 

7.  Kinneff,  green  4210    595    4  96    0-27*  20*98    215    0*46    0*28    22-93«»  =  100 0^ 

8.  "         red      2*28  42*50    5*88    4*91    0*24*  20*74    213    0*46    019    22*75«»  =    99  80 

9.  GlenFarg  2*235        36*54    9*40    2*85    5  ^O*  21*61     2*50      —       —     21  «8»»  =    99*98 

10.  Tay  Bridge  42*84    4*83    6*50    2*56»  21*81    216      —      tr.     20  ^O**  =  101*40 

11.  Tayport  2'283        4011    6*49    5*61     2*87*  21*67    2  01    0  21    0*32    -Jl-HO**  =  100*39 

12.  Cathkin  Hills     2*279       4134  10  53    1*86    3*92»  21*07    1*21    0*37    005    1M*48»>  =    9984 

13.  ••  "        2  288        4*i*22    8*51    2*99    4*95»  21*28    0*92      —       —      19*48«»  =  100  80 

14.  Bowling, 

Bowlingite  2*308        3808  6*26  4*86  5  20<'  21*46  2*97  0*11    0*95  20*48t>  =    99*87 

15.  Stoir  2*296       41*41  908  2  05  Oil*  22*80  1*86  —       —  23*48«>  =  100  74 
IH.  Quiraing  42  50  5  05  0*85  0*2*2*  23  95  3*27  0*45    0*17  23-68»»  =  100*14 
17.        ••  40*83  8*72  1*97  0  13*2171  2*80  —       —  24*34'>  =  100 
IS,  Cathkinite  2*214       40  07  6  61  4*16  8*69    19  24  2  67  tr.  17*16»>  CO,  0  88 

[=98  98 

•  IdcI   MnO.  in  6.  0*13;  in  7,  0*09;  in  8,  012;  in  9.  0  15;  in  10,  0*20;  In  12,  0*09;  in  13.  0*07; 
in  14,  0*23:  in  15.  Oil;  in  16.  0*22;  in  17.  0  13. 

»>  Loss  at  100',  in  6.  15*75:   in  7.  14*09;   in  8,  14*52;   in  9.  12*96:   in  10.  18  87:  in  11.  13*96; 
in  12,  15  61;  in  13,  14*76;  in  14,  12*32;  in  15.  13*65;  in  10,  15*54;  in  17,  15*13;  in  18.  18-02. 

Pyr.,  etc.— B.B.  gives  out  water  very  readily  and  blackens;  thin  splinters  fuse  with  difficulty 
on  the  edge.     Decomposfd  by  sulphuric  acid. 

Obt.— OcouT-s  at  Lizard  Point.  Cornwall,  in  veins  in  seri)entine:  at  various  localities  in 
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8ootlaDd.  cf.  Heddle,  1.  c,  and  anals.  6-17;  at  SvftrdsjO  in  Dalarne  {pioiine  and  iaponiie)\  in  the 
ijeodes  of  datoliteat  Roaring  Brook,  near  New  Haven,  Ct.;  in  the  trap  of  the  north  shore  of  Luke 
Superior,  between  Pieeou  i'olut  and  Fond  du  Luc,  in  amygdaloid  {ifiaUU  of  Owen);  George's 
Is.,  on  north  coast  of  Prince  Edward  Is. 

BowUngiU  is  from  Bow  Hug  near  Dumbarton  on  the  Clyde;  it  is  shown  to  be  saponite  by 
Heddle;  earlier  analyses  gave  very  discoitlaut  results,  cf.  App.  Ill,  p.  17,  and  Lex.,  Bull.  Soc 
Min  .  8,  97.  1885.     CaVikinUe  is  from  the  Cuihkin  Hills. 

Pranliie  of  'lliomsou  (ji.  668)  probably  belongs  here  according  to  Heddle. 

Saponite  is  from  tapo,  aoap;  and  piotme  from  nidzrf^/fat. 

489.  OBZiADONITE.  Terre  verte  de  Verone  de  Lisle,  Crist.,  2,  502,  1783.  Orillnerde 
Hcffm,,  Bergm.  J.,  519,  1788.  Green  £arth  pt.;  Green  Earth  of  Verona.  Seladonit  Glaek., 
Syn.,  193,  1647.    Celadonite  Fr, 

Earthy  or  in  minute  scales.     Very  soft.     Color  deep  olive-green,  celandine- 
green,  apple-green.     Feel  more  or  less  greasy. 

Comp. — A  silicate  of  iron,  magnesium,  and  potassium,  formula  doubtful. 
.—1-4,  Heddle,  Trans.  R.  8oc.  Edinburgh,  29,  102,  1879. 


G.         8iO,  AlaO,  FeaO,  FeO  MnO  MgO  CaO  KjO  Na^O  H,0 

1.  Scuir  Mohr            2574  5772  0-38  1705  3"73  0  08  8  84  060  555  0  42  10-78=10010 

2.  Tayport  2*590  62-69  5*79  975  537  OSl  854  116  621  0-39  10-48= 100-69 
8.  TayBridfi:e  2598  5254  5-8.2  971  5*40  031  831  1*29  6  50  064  10*41  =  100'93 
4.  Giant's  Causeway  2*63  56*41  214  14*07  5*10  0  23  5  91  0*60  8*88  —  6*80=10009 

An  early  analysis  by  Klaproth  (Beitr..  4,  239,  1807)  gave: 
Hte.  Baldo  SiO,  53  Fe,Os  28  MgO  2  E,0 10  H,0  6  =  99 

According  to  Klaproth,  and  also  later,  von  Kobell,  not  acted  on  by  hydrochloric  acid. 

Oba.^ — From  cavities  in  amygdaloid  at  Mte.  Baldo  near  Verona.  Also  a  similar  mineral  from 
Scotland  (anal.  1-4). 

Named  in  allusion  to  the  ordinary  color  of  the  mineral,  celadon  green,  equivalent  in  French 
to  sea-green  (written  Seladon  in  German),  for  which  term  the  £uglish  substituted  celandine- 
green,*  Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  d'Urfe,  entitled 
Aslree,  published  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  the 
application  to  the  above  variety  of  green.  D'Urfe  borrowed  the  name  from  Ovid;  it  comes 
originally  from  KeXddoav,  burning, 

490.  GLAUCONITB.  Glaukonit  Eeferetein,  Deutsch.  geol.  dargest.,  5.  510, 1828,  Oloeker, 
Handb.,  832, 1831.  GrUnerde  pt.  Germ.  Green  £arth  pt.  Terre  verte  pt.  Fr.  Chlorophanerit 
Jennch,  Jahrb.  Min.,  798,  1855. 

Amorphous,  and  resembling  earthy  chlorite.  Either  in  cavities  in  rocks,  or 
loosely  granular  massive. 

H.  =  2.  G.  =  2*2-2*4.  Luster  dull,  or  glistening.  Color  olive-green, 
blackish  green,  yellowish  green,  grayish  green.     Opaque. 

Comp.,  Var. — Essentially  a  hydfrous  silicate  of  iron  and  potassium;  but  the 
material  is  mostly,  if  not  always,  a  mixture,  and  consequently  varies  much  in  com- 
position. 

In  most  of  the  early  analyses  the  state  of  oxidation  of  the  iron  was  not  determined,  but 
according  to  Hniishofer  it  is  chiefly  ferric  iron. 
The  Kinds  of  glauconite  are: 

1.  Green  earth  of  cavities  in  eruptive  rocks;  to  which  the  chlorophanerite  of  G.  Jenzsch  may 
perha|)s  be  added. 

2.  Green  gi-ains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  Chalk  formation,  rarely 
found  in  limestones;  called  glaneoniie  (in  allusion  to  the  grayish  green  color).  H.  =  2;  G.  = 
2*2t>-2*85;  color  olive-green  to  yellowish  green. 

AnaL— 1-3.  A.  Ivupffer,  JB.  Ch.,  1307,  1870;  also  other  anals.  of  Russian  glauconites. 
4.  Haushofer,  J.  pr.  Ch.,  102.  38.  1866,  also  ibid.,  97, 353,  1866;  many  other  anals.  (in  5th  Ed.,  p. 
468).  5,  Dewalque,  Ann.  Soc.  G.  Belg.,  2,  3,  1877.  0.  Bamberger.  Min.  Mitth.,  271.  1877.  7. 
Heddle,  Trans.  R.  Soc.  Edinb.,  29,  79,  1879.  8,  GQmbel,  Ber.  Ak.  MUnchen,  Dec.  4,  1886.  9. 
KneiT  &  Schoenfeld,  Am.  Ch.  J..  6.  412,  1884.  10,  11.  T.  S.  Hunt.  Rep.  G.  Canada,  486-488. 
1863.    Earlier  analyses  are  given  in  5th  Ed.,  pp.  462,  463;  also  a  summary  by  GUmbel,  1.  c. 

*  Jameson  has  eekubn-green  (from  Werner)  in  his  Treatise  on  the  External  Characters  of 
Jfmerals,  1805;  and  eelandtne-green  In  his  System  of  Mineralogy,  1,  466.  1816. 
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1.  SvirR.,        RusBia 


G. 


<c 


<< 


2.  Ontfka, 

8.  Grodno  Valley, 

4.  Havre 

5.  All  vers,  Belg. 


6.  Gozzo  Is.  8  314 

7.  Ash^rrove  2*296 

8.  Agtilhus  Bank 

9.  French  Creek.  Pa.  2  2 

10.  New  Jersey 

11.  Red  Bird.  Miss. 


8ILICATB8. 

SiO,  Al,0,  Fe,Ot  FeO  MgO  GaO 

49-42  10-2S    1601     300  8'78  0  81 

51-24  12-22    18-44    806  3-98  010 

49-76  8-18    16-00    8  77  897  041 

50*62  8-80    21 08    6  02  0-57«  0  54« 

50-42  4-79    1990    5*96  2-28  3  21 


46-91      7-04    2806    264    440    295 


4909  15-21 

46-90  406 

52  86  7  08 

50  70  8-08 

4668  11-45 


1056  8-06 
27-09    8  60 

7-20  19-48 
22-60 

—     20-61 


2  65 
0-70 
2-90 
216 
1-27 


0-55 
0  20 
tr. 
Ml 
2*49 


K,0  Na,0  H,0 

7-91  0-26    808     ionl. 
[0-80  =  99-80 

7-50  0*81    8*20=100 

7-57  0-62    9-82=100 

7-14  —     9-14=  99M 

7-87  0-21    5-28P,0,/r. 

[=99-92 

7-81  0-91    4-71=  99-98 

605  1-21  ll-64=100-02 

616  1-28    9-25=9924 

2-28  ir,      8-43=10018 

580  0-76    8-95=100 

6-96  0-98    9-66=100 


Carbonates. 


Fyr.,  etc.— Yields  water.  Fuses  easily  to  a  dark  maguetic  glass.  Some  varieties  are  entirely 
decomposed  by  hydrochloric  acid,  while  others  are  not  appreciably  attacked. 

The  ginuconite  grains  are  most  abundant  in  the  "  green  sand."  of  the  Chalk  formation,  some- 
times constituting  75  to  90  p.  c.  of  the  whole.  They  are  often  casts  of  the  shells  of  lihizopods. 
The  material  has  also  been  found  in  Silurian  rocks,  and  beds  of  other  geological  periods,  HDd 
even  in  the  shells  of  recent  Hhizopods.  and  in  fragments  of  coral  obtained  in  deep-sea  souadinj^ 
(Am.  J.  Sc.  22,  281.  1856).  The  glauconite  of  the  Silurian,  analyzed  by  Hunt,  coataius  les 
iron  and  more  alumina  than  that  of  the  Chalk  formation. 

For  a  ireneral  discussicm  of  the  nature  and  method  of  formation  of  glauconite.  see  Gtimbel. 
Ber.  Ak.  Mlluchen,  417-449,  Dec.  4.  1886. 

A  green  calcite  from  Central  India  contains  a  skeleton  of  glauconite— separable  by 
acids — constituting  about  14  p.  c.  of  the  whole.  Haugbton  names  the  rock,  which  is  a  miituie 
of  calcite  and  glauconite,  Hislopite  (Phil.  Mag.,  17,  16.  1859). 

491.  FHOLIDOUTB.    Folidolit  Q.  Nardenskidld,  G.  F5r.  FOrh.,  12,  848.  1890. 

In  minute  crystalline  soiles  distinctly  bounded  on  two  sides  inclined  to  each  other  60'. 
parallel  to  which  there  are  two  systems  of  3ne  cracks  each  making  80**  with  the  medial  line, 
which  is  the  trace  of  the  twinning  plane. 

Cleavage:  basal,  perfect.  G.  =-.  2-408.  L^:«ter  resinous  to  pearly.  Color  grayish  yellow  by 
reflected  light;  nearly  colorless  under  the  rr.icra>cope.  Optically  biaxial,  negative.  Ax.  pi.  | cdgtt 
of  scales.    Ax.  angle  =  20°  approx. 

Oomp.— Corresponds  approximately  to  5H«O.Ks0.12(Fe.Mg)0  A1,Oi.l8SiOt 

Anal. — 


8iO, 
49  78 


AUG, 
6-81 


FeO 

4  08 


MnO 

0-12 


MgO 
27-94 


E,0 
5  93 


H,0 

5-49  =  99-65. 


The  material  analyzed  had  been  dried  at  100*"  and  the  remaining  water  goes  off  only  at  i 
red  heat;  the  air-dried  mineral  gives  off  4-77  p.  c.  HtO  over  calcium  chloride  and  0-80atl(K)'i 
or  5*57  in  all,  correspond in;r  to  another  5H3O. 

Occui-8  at  Taberg  in  Wermland,  Sweden,  with  garnet,  diopside,  etc.  Named  ^oXiBoi-^ 
4>6Xii,  scale,  eido^,form — in  allusion  to  its  micaceous  structure. 


492.  Kaolinite 

493.  Halloysite 

494.  Newtonite 


IV.   Kaolin  Division. 

H^Al.SijO,  Monoclinic 

d:b:d  =  0-5748  :  1 :  15997     fi 
H^Al,Si,0,  +  aq  Amorphoas 

H,Al,Si,0„  +  aq  Bhombohedral 


=  83"  ir 


496.  CimoUte 

496.  Montmorillonite 


H.Al,(SiO,),  +  3aq  ?         Amorphous 
H,Al,(SiO,),  -f  «  aq 


497.  Pyrophyllite 


H,Al,(SiOJ, 


Monoclinic' 


KAOLINITE. 

498.  Allopltane  Al,SiO,.5H,0  AmorphoDB 

49B.  CoUyrite  Al,Si0..9II,0 

600.  Scbrotterite  Al,.Si,0„.30U,0  " 


403.  KAOUMTTB.  Talberde  von  echupplgep  Thcilen  (fr.  Sonne  Adtt,  HalsbrQcke.  Deal 
Freiberg)  Wern..  Ueb,.  818,  1780.  Erdlger  Tfilk  flo/maiin,  Bergm.  J.,  160,  1780;  Kant.,  Tab., 
82.  18(K).  TThIc  granuleui  H.,  Tr,,  3.  IBOl.  Nucrite  pi.  Brongn.,  Mfn.,  1,  505,  1807.  Scliup- 
niger  Tboti  Kant.,  Tab.,  01.  180S.  Nafcrit  Breith.,  Char.,  04,  816,  1882.  Kaolinite  8.  W.  John- 
•on,  Aiu.  J.  Sc.,  43,  851,  186T.     Caollao  Ital.     Caolica  Sp. 

Medulla  Suxi.  Qej-m.  Sleinmarck.  pt.,  Agric..  Inlerpr,  466,  1546  =  Lilhnmnrge  pi,  Kftniat 
Breitli..  Huiidb.,  2,  85B,  1841  =  Slelnmark  von  Rocblitz  Klapr..  6,  386,  1815.  Temi  Sainta, 
Collyrium.  Astvr,  PUn.,  3B,  68.  Marga  porccllana,  I.«iicargniii,  pt.,  WaU.,  22.  1747.  Tern 
Porcellaueii  Crmut.,  78,  1758.  Porcelun  Clay.  Kaoliu.  Porzetlauerde.  PorzcUaulhon,  0«rm. 
Argiles  a  porcelaine  Fr.     Teire  k  foulon  pt.  Fr.  =  Fuller's  Eurib,     Arcilla  Sp. 

Pholerile  OuaUrain,  Ana.  Miues.  11,  480,  1825.  PhuleHte,  Pelillscbe  Feldttuffe  voD 
Chenitiiiz.  A.  Knop.  Jb.  Mlu.,  540,  1859.     Ancudlt  0.  Eock.  Inaug.  Diss.  Jeua,  1884. 

Monocliaic.     Axes   a:i:i  =  0-5748  :  1  : 1-5997;    /?  =  83°  11'  Miers'. 
100  A  no  =  39°  43',  001  A  101  =  76"  22J',  001  A  Oil  =  57°  48^'. 
Pormii    6(010,«).     e<001,O).     m(I10./),     n(in,l). 

Angles  :  mm'"  =  59°  26',  *m  =  •60''  XT,  «»'  =  68"  23',  &n  =  «0°  48*'  (meaa.  60°  44"), 
em  =  •84   5'.    en  =  "78°  8'. 

Also  several  dnubiful  prramlda 

itmtm  made  221  <=  JT,  biolite)  tbe  forms  noted  for  kaolinite  approiimaie  to  tbose  of 
btotiie  (p.  027);  tbiis  the  metsured  aoglea  for  kaolinite  as  compared  with  tbe  aDgles  calculated 
for  biotfte  are : 

001  A  231  001  A  ill  221  A  1^1  ill  A  iii 

Kaoltnite  84°    B'  78°    8"  89°  Sff  08°  23' 

Biolite  85°  88*  81°  19"  69°  48*'  59"  14}' 

UBually  in  thin  rhombic,  rhomboidal,  or  hexagonal  scales  or  platee  with  angles 
of  60°  and  120"  (f.  1),  and  sometimes  twins, 
according  to  the  mica  law,  made  up  of  six  *■ 

sectors  analogous  to  clinochlore.  The  scales 
rarely  show  distinct  pyramidal  planes  and 
undetermined  clinodomes;  they  are  often 
grouped  in  fan-shaped  forms.  Also  in  crys- 
tals witii  pyramidal  faces  largely  developed 
(f.  2),  frequently  twins  (penninite  law)  with 
tw.  plane  and  comp.-face  c  (001).  Usually 
constituting  a  clay-like  mass,  either  compact, 
friable,  or  mealy. 

C'lear^e:  basal,  perfect.    Flexible,  in- 
elastic   H.  =  2-2-5.    G.  =  2-6-2-63.    Luster   i_  joUnsoD  and  Blake.     3,  Auglcsea.  Dick. 
of  plates,  pearly;   of  mass,  pearly   to  dull 

earthy.     Color  white,  grayish  white,    yellowish,    soraetimes   brownish,   bluish,  or 
reddish.     Scales  transparent  to  translucent;  usually  unctuous  and  plastic. 

Optically  biaxial,  negative,  Bx„  X  b.  Bx»  and  iix.  pi.  inclined  behind  some 
20"  to  norraiil  to  c  (001)  Dick.      Axial  angle  large,  approi.  90°.     Dispersion   weak. 

Var.— 1.  Kaolitiiu.     Ill  cryslalline  Bcalea.  pure  wliile  and  witb  asalln  Iiisler  In  Ibe  nuisa. 

2.  Ordinary.  Common  kaolin.  In  pari  in  cryslalllne  scales  but  more  or  less  impure  and 
either  (u)  j4rpiIii/orni— soft,  clay-like;  {b)  FaTiaiform — mealy,  hardly  coherenl;  oi  {e)  Indurated; 
Litliomarge  iSlrinmark  Germ.)— firm  and  compact;  U.  =  3-2-6.  WLeu  pulverised,  otlen 
ahows  a  scaly  lextiire.  G.  =  2-6,  from  Calnsdorf,  solid  var,  TuMtU  at  Thomson  is  a  lithomargo 
from  Scollnnd,  used  sometimes  for  slate  pencils;  H.  =  2  5;  G.  =  3'43-2  56;  color  milk-while. 

3-  FerrugiTioiu;  Carnat  Brellh.  A  firm  litbomarge  of  a  reddish  while  or  flesh-red  or  brown- 
iah  ri'd  rotor;  (lie  color  owing  to  the  presence  of  some  Iron  oxide:  H.  =  3--S;  O.  =  S'548. 
Birvnk  rnlorli'ss;  smooth  to  Ibe  louch. 

Myeliu  Breilh..  Talkslelnmark  FMetlelien  ia  simply  kaolin  according  to  Prenzel,  J.  pr.  Ch., 
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5,  401,  1872.    AneudUe  (Eoch)  is  an  impure  kaolin  from  Ancud  (S.  Carlos)  on  the  island  Chiloe. 
anal.  7. 

Sclilf^i/ig  (1.  c.)  finds  in  certain  French  cla^s  besides  the  crystallized  kaolinite  with  the 
com|K)8ition  given  beluw  an  argile  colloidale  which  he  makes  lower  in  alumina  and  higher  in 
silica,  mugnesiii,  and  putush. 

Comp.~2H,O.Al,0..2SiO,  =  Silica  46-5,  alumina  39-5,  water  14-0  =  100.    The 
water  goes  off  at  a  high  temperature,  above  330°  Hillebrand  (also,  Dick). 

Pholerite  hns  been  separated  on  the  basis  of  Guillemin's  analyses  who  gave  15  p.  c.  water, 
but  theiL  can  be  little  doubt  of  its  identity  with  kaolinite,  cf.  de  Koninck,  1.  c. 

Anal.— 1,  Tookey  and  Dick,  Percy's  Metallurgy.  Fuel,  1875.  and  Min.  Mas.,  8,  15.  1888. 
2,  Hillebrand.  U.  S.  G.  Surv.,  Bull.  20,  97,  1885.  8,  Hiortdahl,  Jb.  Min.,  2, 70, 1&7.  4r6.  L.  L. 
de  Koninck,  Bull.  Ac.  Belg.,  44,  788,  1877. 

SiO,    AUO,    HiO  Fe,Oi 

1.  Anglesea  G.  =  2 63         4658    8898    1387      —   =    09-38 

2.  Red  Mt.,  Col.       G.  =  2-611        46  35    39-59    18  93    Oil  F  015  =  100-18 

3.  "      "        *•  45  57    41-52    13-58      —   =  100'67 

4.  Quenast  45  58  3680  14-49  868  =  100  65 

5.  St.  Gilles  45-97  40  12  13-91  tr.    =  100 

6.  L.a  Oburtreuse  4672  3832  13  85  077  CaO  0  60  =  100-26  [99*42 
l.Ancudite  44  56  3692  1564  1  22  CaO  0-31,  MgO  0*41,  CO,  0*36  = 

For  analyses  of  kaolins  from  France  (Allier,  Bretagne,  Bayonne)  and  China,  see  SchlOssing, 
C.  R.,  79,  473,  1874.  On  the  kaolins  of  the  Bunt-Sandstein  of  Thuringia  see  Herold,  Inaug. 
Diss.  Jena.  1875  (£.  £.  Schmid,  Zs.  G.  Ges.,  28,  87,  1876). 

For  analyses  of  samples  of  "China  clav*'  see  Macadam,  Min.  Mag.,  7,  76,  1886;  also 
Collins,  ib.,  205,  who  makes  most  of  his  purified  clays  agree  with  the  formula  8Hs0.4)AIsOi.4SiO« 
=  Silica  48*0,  alumina  41*2,  water  10*8  =  100.  The  correctness  of  the  formula  given  above  for 
pure  kaolinite  is  sufficiently  established  by  analyses  1-6. 

F3rr.,  etc. — Yields  water.  B.B.  infusible.  Gives  a  blue  color  with  cobalt  solution.  Insol- 
uble in  acids. 

Obs. — Ordinary  kaolin  is  a  result  of  the  decomposition  of  aluminous  minerals,  especially  the 
feldspar  of  granitic  and  gneissoid  rocks  and  porphyries.  In  some  regions  where  these  rocks 
have  decomposed  on  a  large  scale,  the  resulting  clay  remains  in  vast  oeds  of  kaolin,  usually 
more  or  less  mixed  with  free  quartz,  and  sometimes  with  oxide  of  iron  from  some  of  the  otheV 
minerals  present.  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Goal 
formation.  It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Va. 
Also  met  with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  at  Cache- Apres  in  Belgium:  at  St.  Gilles  and  La  Chartreusse 
near  LUttich  and  Bagatelle  near  Vise;  Sohlan  in  Bohemia,  and  at  ROhe;  in  nrgillHceous  schist 
at  Lod(^ve,  Dept.  of  H6rault,  Fi-ance;  at  the  Eiuigkeit  mine  at  Brand,  near  Freiberg,  and  else- 
where in  Saxony:  as  kaolin  at  Diendorf  (Bodenmais)  in  Bavaria;  at  Zcisii^wald  neiir  Chemnitz: 
as  the  gangue  of  topaz  at  Schneckeu stein:  with  emery  and  margarite  at  Ntixos;  as  thegangueof 
diaspore  at  Schemnitz;  as  the  material  of  pseudomorphs  after  prosopite  at  Altenberg,  showing 
well  the  hexagonal  scales;  with  tluor  at  Zinnwald,  a  white  powdery  substance  consisting  or 
hexag.  scales;  at  Rochlitz  (carnat)  in  a  porphyri tic  rock;  as  a  cementing  material  in  the  SHod- 
.stone  (Bunt-Sandstein)  of  Thuringia;  in  seams  in  an  argillaceous  rock  on  the  Tweed  (tuestU),  the 
Latin  name  of  which  place  is  Tuesis.  In  crystalline  plates  near  Almwcb  on  the  island  of 
Anglesey.  At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery  of  1765); 
it  affords  material  for  the  famous  Sevres  porcelain  manufactory.  The  dark  colored  clay  of 
Stourbridge.  England,  is  made  up  in  large  part  of  transparent  laminse.  Large  quantities  of  clay 
(kaolin)  are  found  in  Cornwall  and  West  Devon,  England,  as  described  by  Collins  (1.  c.)  who 
gives  the  name  carclazyte  to  a  china-clay  rock  as  at  Carclaze,  Cornwall,  and  petuntzyte  to  a  less 
altered  rock  containing  still  fresh  feldspar. 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del. ;  at  various  localities  in 
the  limonite  region  of  Vermont  (at  Brandon,  etc),  Mas.««achusetts.  Pennsylvania;  Jacksonville, 
Ala.:  Edgefield,  S.  C;  near  Augusta.  Ga.;  and  Johnson  and  Blake  observed  transparent  hex- 
agonal scales  abundantly  in  a  blue  fire-clay  from  Mt.  Savage,  Md.;  in  the  white  clay  of  Brandon, 
Vt.,  Beekman,  N.  Y.,  Perth  Ambo}',  N.  J.,  l^eading.  and  a  locality  in  Chester  Co.,  Pa.,  Long 
Island,  and  in  white  and  colored  clays  of  various  other  places.  Near  Richmond.  Va.,  the  meiU^- 
var.  constitutes  a  bed  of  considerable  extent  in  the  Tertiary  formation;  at  Tamaqiia  and  Summit 
Hill  in  Carbon  Co.,  Pa.,  it  occurs  in  the  Coal  formation;  in  a  sandstone  of  the  L.  Silurian,  just 
below  the  Chaudidre  Palls,  filling  seams  or  fissures,  often  ^  in.  thick,  having  an  unctuous  fed, 
and  consisting  of  minute  soft  seniles.  At  the  National  Bell  mine,  Red  Mountain,  Silverton. 
Colorado,  in  very  pure  form  in  cavities  of  a  quartz  vein  material  enclo.<(ed  in  a  large  erui>tive 
mass;  also  at  Bedwell  Basin,  Gunnison  Co.,  Col.  (anal,  by  Eakins,  see  U.  S.  G.  Surv.,  Bull.  60. 
136,  1890). 

The  kaolin  of  the  Thurincrian  Bunt-Sandstein  is  crystalline  but  contains  various  foreign 
substances  as  the  mitrotchOi'liie  nnd  micro rermiculite  of  Schmid. 
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The  name  Kaolin  is  a  corruption  of  the  Chinese  Kauling,  meaning  high-ridge,  the  name  of  a 
hill  near  Jaucbau  Fu,  where  the  material  is  obtained;  and  the  petuntze  (|)eh-tun-t8z)  of  the 
Chinese,  with  which  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quartz- 
ose  feldspathic  rock,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  poreeiain  was 
first  given  to  the  china-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  the  sea-shells 
Pmreellana  (Cyprseas),  they  supposing  it  to  be  made  from  egg-shells,  fish-glue,  and  fish  scales 
(S.  W.  Williams). 

G.  VogL  nas  invesligated  the  yeou-ko  of  the  Chinese  and  finds  that  it  is  made  up  of:  Quartz 
53*9  p.  c,  muscovite  81*8.  sodium  feldspar  18*4,  calcium  carbonate  2*0,  hydrated  silica  10  = 
100-6.     C.  R  ,  110.  48,  1890. 

Ref. — *  Min.  Mag.,  8,  15,  1888,  with  corrected  fundamental  angles  as  later  noted  by  the 
author,  ibiu.,  9,  4.  1890.  Cf.  also  Johnson  and  Blake,  Am.  J.  Sc.  43,  85,  1867;  R.  C.  Hills, 
Am.  J.  Sc..  27,  473,  1884. 

Reusch  (Jb.  Min.,  2, 70.  1887)  makes  the  extinction  in  the  scales  oblique  (12**)  to  an  hexagonal 
edge,  perhaps  because  the  scales  are  often  fan-shaped  aggregates;  thetriclinic  character  does  not 
seem  to  be  continned  by  Dick  and  Miers. 

Mebksciialuminite  Bms.  Simlaite  Sehrauf,  Yh.  G.  Refcbs.,  48,  1870.  A  kind  of  pho- 
lerite  from  near  Simla,  India.  Aw  analysis  by  Maskelyue  and  Flight  (Ch.  News,  22,  260, 
1870}  gave: 

SiO,4315  AUG,  4107  H,G  15-78  =  100. 

Rectorite  R.  N.  Brackeit  and  J,  R  WilliavM,  Am.  J.  Sc,  42,  16,  1891. 

Mouoclinic?  In  leaves  or  plates  resembling  mountain  leather.  Very  soft,  hardness  less 
than  that  of  ttilc.     Feel  soapy.     Folia  flexible,  inelastic,  and  separating  with  easy  cleavage. 

Luster  pearly.  Color  pure  white,  sometimes  .stained  red  with  iron  oxide.  Optically  biaxial, 
Bx  ±  clejiVHge.    2E  =  5"  to  15**  or  20\     Refractive  index  low. 

Composition  for  the  mineral  dried  at  110%  HAlSiO*  or  Al,0,.2SiO,.HaO  =  Silica  50  0, 
alumina  42*5,  wnter  7*5.  Taking  the  water  expelled  at  llO''  as  water  of  crystallization  the 
formula  is  2IiAlSi04  -|>  aq,  or  empirically  like  kaolinite,  from  which  it  differs,  however,  sinc9 
the  latter  mineral  contains  only  water  of  constitution. 

Analysis,  on  material  dried  at  110\* 

I 

SiO,       AUG,      H,G      Fe,G,      CaG      MgG     Na^G      K,G 

1.  52-72        86-60        7*76        025        045       0  51        288       0-26  =  101-88 

2.  52-88        85-51        772 

H,0  at  110*  in  1.  878  p.  c;  in  2,  8-8a 

B.B.  infusible,  but  loses  water  and  becomes  brittle. 

Found  in  seams  in  L.  Silurian  sandstone  in  the  Blue  Mountain  mining  district.  Marble 
township.  Garland  Co.,  Arkansas,  about  24  miles  north  of  Hot  Springs. 
Named  after  Hon.  E.  W.  Rector  of  Hot  Springs. 

Lbverriehitk  P.  Termier,  C.  R.,  108.  1071,  1889;  Ann.  Mines,  X7,  872,  1890;  Bull.  Soc. 
Min..  13.  325,  1890.       '    <jv.-*^'<  '^' ,#a  i*:  i.  .    \j. 

In  vermiculate  aggregates  resembling  helminth.  Crystals  hexagonal  prisms,  perhaps 
orthorhombic,  with  c  (Soi),  b  (010),  m  (110),  and  mm'"  =  52'  approx.  Form  and  twinning  like 
the  micas. 

Cleavage:  basal,  perfect.  Soft.  H.  =  1*5.  G.  =  2-3-2*4.  Luster  vitreous  to  pearly. 
Colorless  to  brown.  Gptically -.  Ax.  pi.  |  ft  (010).  Bx  j.  c.  Ax.  angle  45'-52*.  yJ  =  I'O. 
y  -  It  -  0-0075-<l  0082. 

Comp. — A  hydrated  silicate  of  aluminium,  but  formula  doubtful,  as  the  material  is  more  or 
less  mixed  with  clay  and  analyses  fail  to  agree.  The  author  gives  2AlsGi.5SiGs.5HsG  =  Silica 
50-5,  alumina  ?\%  water  15*2  =  100. 

Anal.— 1,  A.  Caruot,  1.  c;  C.  R.,  108.  2,  8,  quoted  by  Termier,  1.  c,  Ann.  Mines.  2,  by 
Meunier. 

AlaG,     Fe,G.    MnG      CaG      MgG      K,G      ign. 

2-2-60       0-84       0-40       6  80       0  66       1'86      1790^=99*86 

88-4  it.  —         1-2  —  —       15-0    P,G»  0-5  =  101-5 

84-47         —  —        4-53         —  —       13  21  =  99' 

Common  in  the  black  carbonaceous  shales  of  the  Departments  de  la  Loire,  France;  thus 
ftt  Beaubrun,  Rive-de-Gier,  Quartier-Gaillard  near  St.  Etienne  and  other  points;  also  in  eruptive 
rocks  (porphyry)  of  St.  Etienne,  at  La  Gapnerette,  etc.,  Dept.  du  Gard. 

Named  after  the  mining  eujrineer  Le  Verrier. 


SiG, 

1. 

2. 

a. 

49-30 

46-4 

46-79 

688  SILICATES. 

493.  HALLOT8ITB.  Halloysite  Berlhier,  Ann.  Ch.  Phys.,  32,  882,  1826.  Gftlapektlt. 
Qummit,  BreiiK,  Char.,  99,  1882.  Glagerit  Breiih.,  Handb.,  867, 1841.  Smectite  Salvetai,  Ann. 
Ch.  Pbvs.,  31,  102,  1861.  Steiamark  or  Litbomarge  pt.,  Pseudo-Steatite  pt.,  GlossecoIUie, 
Shep.,  Mio.,  1867,  App.  to  Suppl.,  p.  iii. 

?  Lenzinit  John.,  Chem.  Scbrift.,  6,  193,  1816.  ?  SeveHte  Beiid,,  Tr..  1834,  in  Index,  and 
2,  86,  1882.  ?  Nertschinskite  Ikusumowki.  Bole  pt.  Milanit  Tietee,  Jb.  G.  Reichs.,  688,  1870. 
Indianuite  Cox,  Rep.  Geol.  Indiana,  16,  1874,  164,  1878. 

Massive.     Clay-like  or  earthy. 

Fracture  conchoidal.  Hardly  plastic.  H.  =  1-2.  G.  =  20-2 -20.  Luster 
somewhat  pearly,  or  waxy,  to  dull.  Color  white,  grayish,  greenish,  yellowish, 
bluish,  i eddish.  Translucent  to  opaque,  sometimes  becoming  translucent  or  even 
transparent  in  water,  with  an  increase  of  one-fifth  in  weight. 

Var. — 1.  Ordinary.  £artby  or  waxy  in  luster,  and  opaque  massive.  Oaktpeciite  is  balloy* 
site  of  Anglar.  P^eudosteaUte  of  Thomson  &  Binney  is  an  impure  variety,  dark  green  in  color, 
with  H.  =  2  26,  G.  =  2*469.  Olagente,  from  Berguersreuth  id  Bavaria,  is  proved  to  be  balloy- 
site  by  Pikeiischer;  it  is  white  to  yellowish  white;  G.  —  2-36-2-38;  H.  =  2-2*6. 

fndianuite  is  a  white  porcelam  clay  from  Lawrence  Co..  Indiaoa,  where  it  occurs  with 
allophane  in  beds  four  to  ten  feet  thick.     H.  =  2-2*5.     G.  =  2'81-2'68. 

2.  Smectite  of  Salvetat  is  greeuish.  and  in  certain  states  of  humidity  appears  transparent  and 
almost  gelatinous;  it  is  from  Conde,  near  Uoudau,  France.  Breithaupt's  Oummite  (Char.,  99, 
1832;  is  a  *' gum  like  halloysite,"  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Hand- 
bucli,  where  the  same  locality  is  mentioned,  he  quotes  Berthier's  analysis  of  collyrOe  from  the 
Pyrenees.  OlosseeoUite  is  milk-white  and  eartby,  but  becomes  translucent  on  the  edges  and  a 
little  opaline  in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  Rising  f^wn. 
Dade  Co.,  Georgia.  A  yellow  gum-like  clay  from  near  Budapest  is  referred  to  halloysite  by 
Ft.  Koch,  Zs.  Kr.,  19,  188.  1891. 

8.  Lentinite  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  Kail  in  the 
Eifel;  and  brownish,  from  rifts  in  pegmatyte,  at  La  Yilate,  near  Chanteloube,  in  France. 
Leonhard  considered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  described  as  not  gelatin- 
izing in  acids.  Named  after  the  German  mineralogist  Lenz.  Jierchinskite  of  Kazumovski,  a 
whitish  or  bluish  earth  from  Nerchinsk,  has  been  referred  to  lenzinite.  Severite,  or  lenzinite  of 
St.  Sever,  was  first  noticed  in  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  Phys.,  86,  251, 
1818).  It  baa  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adheres  strongly  to  the  tongue, 
and  makes  no  paste  with  water;  it  is  from  the  upper  arenaceous  stratum  in  the  gypsiferous 
Tertiary  at  St.  Sever  in  France.    It  is  not  clear  whether  it  belongs  bei*e  or  to  kaolinite. 

4.  Bole,  in  part,  may  belong  here;  that  is,  those  colored,  unctuous  clays  containing  more  or 
less  iron  oxide,  which  also  have  about  24  p.  c.  of  water;  the  iron  gives  it  a  brownish,  yellowish, 
or  reddish  color;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  mere 
mixtures.  Oropion  of  Glocker  (Syn.,  188,  1847)  is  a  dark  brown  to  black  bole;  it  is  the  Bergm^€ 
(—  mountain  soap)  of  Werner  (Ueb.  Cronst.,  189,  1780).  having  a  greasy  feel  and  streak,  and 
H.  =  1-2;  the  color  is  attributed  to  bituminous  matters  present.  It  is  from  Olkutsch  in  Poland. 
Where  it  belongs  is  doubtful.  A  similar  kind  from  Thuringia  has  been  analyzed  by  Bucholz 
(6th  Ed.,  p.  477);  but  its  identity  with  Werner's  Polish  Bergseife  is  not  certain. 

MUanite  is  from  Maidanpek,  Servia. 

Gomp. — A  silicate  of  aluminium  (Al,0,.2SiO,)  like  kaolinite,  but  amorphous 

and  containing  more  water;  the  amount  is  somewhat  uncertain  but,  as  shown  by 

Le   Chatelier,    the   formula  is  probably  to  be  taken   as    H^Al,Si,0,  -f-  aq,  or 

2H,O.Al,0,.2SiO,  +  aq  =  Silica  43-5,  alumina  36*9,  water  19-6  =  100. 

Aniilyses  by  Le  Chatelier  on  material  heated  to  260"  gave  the  following i-esultscorrespondine 
to  the  kaolinite  formula  2HsO.Ai30>.2SiOg;  he  finds  further  that  the  remaining  water  goes  off 
only  above  400%  the  earlier  amount  at  160°.     Bull.  Soc.  Min.,  10,  210,  1887. 
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The  following  are 

analyses  of  indianaite  by  Pemberton 

on  air-dried  material: 

Slu, 

A1,0, 

H,0 

H,0  at  100°  C. 

CaO.MgO 

alkalies 

89  00 

86  00 
86-a5 

1400 

V 
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0-40 

0-64     r= 
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28-60 
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HelmbAcker  shows  that  some  hallovsites  contain  4^  aq.  and  others  8  aq.  when  dried  over 
sulphuric  acid.  He  gives  analyses  1-3.  by  Hofmann,  Min.  Mitth.,  2,  381,  1879.  G.  =  1'961- 
1  '962,  after  exposure  to  dry  air  1  '985. 

610,  AUO.        H,0  aboTe  100*  H.O  at  100* 

1.  4019  S4-84»  15-27  808    CaO  255,  MgO  tr.  =  100-98 

2.  86*34  82'34>'  18*29  10  59    CaO  2*31  =  99*87 

8.  86*78  33  83»  17*65  1096    CaO  258,  CuO  0*10  =  100  85 

•  Fe,0,,P,0.  tr.  ^  FcaO,  0*27  p.  c. 

Other  analyses  5th  Ed.,  pp.  476,  477. 

Compact  glageriU  forming  seams  in  clay  at  Ousevsk,  Ural  (Zs.  Er.,  17,  628,  1890),  gave: 

810.  45-85         AI«Oi  36*97         Fe,0,  tr.         CaO  0*64         MgO  0  25         H«0  1614  =  99*85 

Pyr.,  etc. — Yields  water.  B.B.  infusible.  A  fine  blue  with  cobalt  solution.  Decomposed 
by  acids. 

Obs. — Occurs  often  in  veins  or  beds  of  ore,  as  a  secondury  product;  also  in  granite  and 
other  rocks,  being  derived  from  the  decomposition  of  some  aluminous  minerals  (localities  men- 
tioned above).     The  HaUoynte  of  Housscha  is  derived  from  graphic  granite. 

The  name  hallaysiie  is  from  Omaiius  G'Xlalloy  (1707-1789),  who  first  observed  it. 

494.  MZ2WTONITB.    B.  If.  Brackett  and  J.  F,  Wiaiamg,  Am.  J.  Sc  ,  42,  11,  1891. 
Rhombohedral.    In  soft  compact   masses,   resembling  kaolin^   the    powder 
resolved  iiuder  the  microscope  (x  400  to  500  diam.)  into  minute  rhombs,  nearly 
squares,  but  giving  angles  of  88°  to  89°. 

Soft.     6.  =  2*37.    Color  white.    Extinction  parallel  to  the  diagonals  of  the 
rhombs. 

Comp.— H,Al,Si.O„  +  aq  or  A1.0,.2SiO,.5H,0  =  Silica  38-5,  alumina  32-7 .  water 
28 -8  =  100. 

I,  2,  Brackett  &  Williams,  1.  c. 


SIO,       Al.O,        H.O*     re,0,       CaO      MgO     Na,0       K.O 

1.  88*86         8520         23-69         0*21         0*81         tr.  [1*73]         =  100 

3.  40*22         85  27         22*89         0*21         0  54         tr.         0*99         0  78  =  100*86 

•  Ignition;  at  110'-115%  5*58  p.  c.  H,0  in  1;  5*44  in  2. 

P3rr.,  •to.— B.B.  infusible;  gives  the  alumina  reaction  with  cobalt  solution.  Only  slightly 
attacked  by  boiline  hydrochloric  acid,  but  almost  completely  decomposed  by  boiling  concentrated 
sulphuric  acid  wim  separation  of  silica. 

Ob6. — Found  on  Sneed's  Creek  in  the  northern  part  of  Newton  Co.,  Arkansas.  Occurs  in 
lumps  varying  from  a  few  ounces  to  forty  pounds,  embedded  in  a  dark  gray  clay. 


496.  OIMOUTB.  KmooXia  Theophr.  Cimolia  FUn.,  36,  57.  Cimolit  Klapr.,  Beitr.,  1, 
291,  1795.  Pelikanit  Oucliakoff.  Bull.  Ac.  St.  Pet.,  16. 129,  J.  pr.  Ch..  74,  254, 1858.  Hunterite 
JIaughton,  Phil.  Mag..  17.  18.  1859,  23,  50,  1862. 

Terra  Lemnia  Dioscor,  Plin..  etc.  Spbragid  Karat,  Tab.,  28,  88,  1808.  Ehrenbergit 
Nuggerath,  Vli.  Ver.  Rlieiul.,  9,  878,  1852.     Auauxite^«YA.,  J.  pr.  Ch.,  16,  825,  1888. 

Amorphous,  clay  like,  or  chalky. 

Very  soft.  G.  =  2*18-2 '30.  Luster  of  streak  greasy.  Color  white,  grayish 
white,  reddish.     Opaque.     Harsh.     Adheres  to  the  tongue. 

Gomp — A  hydrous  silicate  of  aluminium,  2Al,0,.9SiO,.6H,0  =  Silica  63*4, 
alumina  23*9,  water  12*7  =  100.     Perhaps  a  basic  salt. 


491.  18«2. 
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G.  SiO,    AltOtFe.O,  H,0 

1.  Argentiera  6800    2800    125    12  00  =  99-26 

2.  EkaterinoTBka  68*52    28*55      —     1200  =  9907 

8.  Near  Bilin,  Anatatite  2*876      }  62*80    24*28      —     12*84  CaO  0*88  =  99*70 

4.  HunUtrUe  2*819         65  98    20*97      —     11*61  MgO  0*45,  CaO  0*80  =  99*26 

5.  Norway,  Me.  66*86    22*28    0*47      8*26  X*"  100.  alk.  0*98,  F  0*06  =  99*61 

•  X  =  PeO,MnO,CaO.MgO. 

The  hunterite,  according  to  the  analysis,  contains  a  little  excess  of  sQica,  probably  doe  tc 
free  quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr.,  etc. — Yields  water.  B.B.  becomes  gray  and  finally  bums  white;  infusible.  With 
cobalt  solution  a  blue  color. 

Obs.— From  the  island  of  Argentiera  (Eimolos  of  the  Greeks);  Berg  Hradischt,  near  Bilin, 
Bohemia  (pseud,  after  augtte,  cf.  Scharizer,  1.  c);  also  from  EkaterinoTska,  district  of  Alex- 
androvsk.  Russia;  Goyernment  of  Kiev,  Russia;  Nagpur,  Central  India,  with  orthoclase  in 
granite.     A  related  mineral  (anal.  6)  from  Norway,  Me. ,  associated  with  tourmaline. 

A  light  porous  clay-like  mineral  of  a  dull  white  color,  resembling  meerschaum,  has  been 
investigated  by  Liversidge,  Min  N.  S.  W.,  194,  1888.  H.  =  2-2*5.  Specific  gravity  after 
immemon  1*168.    Fracture  conchoidal.     Analysis: 

SiO,  5l*46»     A1,0,  87*72    Fe,0,  046    CaO  0*84    MgO  1*25    HaO  7*62*     CO,  1*54  =  lOOM 

•  Soluble  0*11  p.  c.  ^  At  100%  828  p.  c. 

From  Richmond  River,  New  South  Wales. 

496.  MOirrMORIIiLONITB.  Salwtat,  Ann.  Ch.  Phys.,  21,  876,  1847.  Confolensite 
Dufr.,  Min.,  3.  588,  1856.  Delanovit  Kernig.,  Jb.  G.  Reichs.,  4,  683.  1858.  Delanouite  Ditfr., 
Min.,  3,  588.  1856.  Stolpenit  (=  Bole  of  Stolpen)  Kenng.,  Min..  41,  1853.  Saponite  Nieklk, 
Ann.  Ch.  Phys.,  66,  46,  1859  =  Pierre  a  savon  {Germ.  Bergseife)  de  Plombidres.  Steargillite 
Meillet,  Dx.,  Min.,  1,  205,  1862.    Erinite  Thonuan,  Min.,  1,  341,  1836. 

Massive,  clay-like. 

Very  soft  and  tender.  Luster  feeble.  Color  white  or  grayish  to  rose-red,  and 
bluish;  also  pistachio-green.  Softens  in  water^  and  for  the  most  part  does  not 
adhere  to  the  tougue.     Unctuous. 

Var.— 1.  Montmorillonite  is  rose-red;  from  Mont moril Ion,  France.  CartfolentiU  is  paler 
rose-red;  fr.  Confolens.  Dept.  of  Charente,  at  St.  Jean-de-C61e,  near  Thiviers.  DelanouiU  is 
similar  in  color,  and  is  from  MlUac,  near  Nontron,  France;  stated  by  Kenngott  to  adhere  to  the 
tongue. 

2.  Stolpenite  is  a  clay  from  the  basalt  of  Stolpen.     Steargillite  is  white,  yellow,  and  pistachio- 

?;reen,  sub  translucent,  insoluble  in  acids;  and  is  easily  cut  into  cakes  lookmg  like  soap  or  wax; 
r.  near  Virolet  on  the  Rocbelle  railroad,  and  at  the  tunnel  of  Poitiers.  Saponite  of  Nickl^  is  a 
white,  plastic,  soap-like  clay  from  the  granite  from  which  issues  one  of  the  hot  springs  of 
Plombi^res,  France,  called  Soap  Sprhig;  it  was  named  atnegmatite  by  Naumann.  Nickl& 
obtained:  SiO,  42'8,  AUG,  19-2.  H^O  385  =  100. 

Erinite  is  a  yellowish  red  clayey  mineral  from  the  Giant's  Causeway;  G.  =  2*04;  opaque:  a 
little  resinous  in  luster;  unctuous;  B.B.  infusible,  but  whitens.     Named  from  Erin  (Ireland). 

Gomp. — Probably  H,Al,Si^O„  +  ^  aq.  Chatelier,  but  analyses  vary  rather  widely. 

Anal.— 1.  2,  Salvetat  &  Damour,  1.  c.  3,  Berthier  [Tr.  Ess.  v.  s^che  1,  58],  5th  Ed.,  p.  419. 
4,  Hauer,  Jb.  G.  Reichs.,  4,  633.  1853.  5.  Salvetat,  1.  c.  6,  Rg..  Fogg..  47,  180,  1889.  7,  Meil- 
let. 1.  c.  8.  Thomson,  1.  c.  9,  Le  Chatelier.  Bull.  Soc.  Min.,  10,  209, 1^7.  10,  Helmhacker,  3Iin. 
Mitth..  2,  251,  1879.     11,  H.  L.  Wells,  Am.  J.  Sc,  20,  288.  1880.     12.  Collins,  Min.  Mag..  2, 

92,  1878. 

SiO,      Al,Os     FeaOt    Mi?0     CaO(Na,K)«0  H,0 

1.  Montmorillon,  i/<?»<.  4  49  40    1970    080    027    150    1*50    25*67  =  98  84 

2.  *  '•  f  6004    2016    0*68    0-23    146    1*27    2600  =  9984 

3.  Confolens,  Gonf.  495      180        —     2"1      2-1        —     280    =  997 

4.  Miilac,  Delan,  50*55    1915      —     4*40»  0*68      —     2405  =  98  78 

5.  St.  J.  de  C61e,  Cim/.  45*55    22*60    1-05    0*30    1*66    010    26*20  SiO,  gel.  0*96.  qtE. 


II  04  =  99-46 
=  97-83 


6.  Stolpenite  45*92  2215  —       —     8*90  —  26*86  =  9783 

7.  SteargUlite  45*80  23-80  1*21^  l-48»     —  1*70  27  00  =  99*99 

S.  Eh-inite            G.  =  2-04  4704  18-46  6*86*»    —     100  —  25*28  NaCl  0*9  =  9904 

9.  St.  Jean  de  C61e  490  23-1  2*4        —     0*5  —  23-7«  =  98*7 

10.  Podurusj.  ro9e-red  58*77  24  03  0*52    4  73    2*82  0-67  10-28'=  101-82 

11.  Branchville,  Ct.,  r(W«-r«f  I  51-20  2*2*14  —     3*72    8*53  056  17-08  MnO018,P«O.l-42 

12.  Cornwall  47  9  271  1*2        —       —  [0*8]  23*0    =100        [=99*83 

»  MnO.  ^  FeO.  «  At  250%  16*7  p.  c.  *  At  100%  2*97  p.  c 
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The  material  of  anal.  11  contained  2*28  p.  c.  apatite;  that  of  anal.  10  had  O.  =  2*172  with 
10*54  hygr   HsO,  and  Q.  =  2*520  when  dried  over  sulphuric  acid. 

Salvetat  observea  that  sodium  carbonate  separates  a  little  gelatinous  silica,  and  sulphuric 
acid  some  (^uartz-silica— a  fact  of  great  interest  in  connection  with  the  earthy  hydrous 
aluminous  silicates  eenerallv. 

Pyr.,  etc.— B.li.  infusible,  excepting  the  stolpenite,  which  affords  a  yellowish  enamel, 
probably  owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.  Montmorillon- 
ite  loses  6  p.  c.  of  water  at  100*  C,  and  delanouite  14  p.  c. 

Severite,  according  to  the  analysis  of  Pelletier  (p.  688),  would  be  identical  nearly  with  the 
mineral  from  Confolens. 

Oba.— Occurs  as  an  alteration-product  at  the  localities  mentioned  above. 

Also  in  the  U.  8.,  at  Brancbville,  Conn.,  in  a  soft  pink  form  in  a  vein  of  albitic  granite, 
probably  due  to  the  alteration  of  spodumene. 

Uazoumoysktn.  Razoumoffskln  John.  A  greenish  white  clay-like  mineral  from  Eosemtltz, 
in  Silesia,  near  montmorillonite,  except  in  the  less  amount  of  water.  Zellner  obtained,  Schwgg. 
J.,  18.  340,  1816: 

8iO,  54-50         A1,0,  27-25         FeO  0*25         MgO  0-87         CaO  2*00  H,0  14*25  =  98*62 

A  similar  bluish  or  greenish  clay  from  the  old  copper  mines  at  Lading,  west  of  Wolfsberg, 
In  Carintbia,  has  been  investigated  by  Helmhacker,  Mm.  Mittb.,  2.  256.  1870.  H.  ==  8  Fract- 
ure subconchoidal.  G.  =  2*022  air-dried,  =  2*285  after  losing  10  12  p.  c.  hygroscop.  water, 
sr  2' 188  corrected  for  impurities. 

Analyses.— 1,  Helmhacker,  I.e.    2,  Hofmann,  ibid. 


1. 
2. 


8iO. 


48  06 
41-94 


AUO, 


25*26 
25*55 


CuO 


8*25 
5*77 


CaO 


0*88 
1*80 


H,0 


at  100*      above  100* 
8*44  2010    =    100*94 

9*85  1516    r=      99*57 


Tlie  material    analyzed   contained    some  calcite    and    azurite.    The  fbrmula   for  1  is 
Al,0,.3SiO,  +  6H,0,  or  dried  at  100%  +  4H.0. 


497.  PTROPHTLIJTB.  PyrophylUt  fferm,,  Pogg.,  15,  592,  1829.  Pyrauxit  Breith., 
Handb.,  397. 1841.     Agalmalolite  or  Pagodite  pt. 

Monoclinic?  Not  obseryed  in  distinct  crystals.  Foliated,  radiated  lamellar 
or  somewhat  fibrons;  also  granular  to  compact  or  cryptocrystalline;  the  latter  some- 
times slaty. 

Cleav-age:    basal,    eminent.     Laminae    flexible,    not    elastic.     Feel    greasy. 

H    =  1-2.     G.  =  2*8-2'9.     Luster  of  folia  pearly;    of  massive  kinds  dull  and 

glisten  in?.     Color  white,  apple-green,  grayish  and  brownish  green,  yellowish  to 

ochre-yellow,    grayish    white.     Subtransparent    to    opaque.     Optically   — .    Bx 

J.  clejiVage.     Ax.  angle  large,  to  108°,  Dx. 

Var.— (1)  Foliated,  and  often  radiated,  closely  retiembling  talc  in  color,  feel,  luster,  and 
atruclure;  O.  =  2'7B5  Berlin.  (2)  Compact  massive,  white,  grayish,  and  greenish,  somewhat 
resembling  compact  steatite,  or  French  chalk;  G.  =  2-81-2'92  Brush;  ti.  =  l'5-8.  This 
compact  variety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agal- 
malolite. from  China;  it  is  used  for  slate  pencils,  and  is  sometimes  called  pencU-sUme. 

Comp.— H,Al.Si,0,,  or  H,O.Al,0,.4SiO,  =  Silica  667,  alumina  28-3,  water  5-0 

=  100. 

AnmL— 1,  Rg.,  Pogg..  68,  518.  1846.  2.  Sjogren,  Ofv.  Ak.  Stockh  ,  5, 110, 1848.  8.  Walm- 
atcdt,  ib.,  p.,  llf  4.  Brush,  Am.  J.  8c.,  26,  ^.  1858.  5,  Church.  Ch.  News,  22,  220,  1870. 
6.  l>8on,  Am.  J.  Sc.,  34,  210,  1862.  7,  Allen,  ib.  8,  F.  A.  Genth.  ib.,  18.  410,  1854  (also  a 
8eooud  anal).  9,  Id.,  Am.  Phil.  Soc.,  18,  250.  1879.  10,  GQmbeK^Ber.  Ak.  Manchen,  498, 
1868.  11,  Gorceix.  Bull.  Soc.  Min.,  6,  27,  1888.  Also  Igelstr5m,  Of  v.  Ak.  Stockh.,  25.  88, 
1868:  Dewalque,  Bull.  Soc.  G.  Belg.,  6,  150,  151,  1879;  Eoninck,  Bull.  Ac.  Belg.,  26.469, 1868; 
and  5th  £d.,  p.  .^. 


1.  Spn,  Belg 

•i.  We9«Un&,  8w. 

8.  China.  Pagodite 
4. 

5.  I^Mffodite 

6.  Deet*  K  .  N.  C,  mcui. 


G.         SiO,  A1,0,  Fe,0,  MgO  ChO  H,0 

6614  25  87      —  149  089  559=    9948 

65-61  2609    0-70  0-09  0*69  7  08  MuO  009=100-86 

66-88  27-95    0  06  006  0*18  5  20  =    99*88 

2*81        65-95         28  97  —  0*22  5*4S  alk.  0*25  =  10087 

2-8  62-25  31*06    0  82  0*60      —  4*66=    99*89 

2-92        65-98  29  54  —       —  540  =  10087 
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G.         SiO,    AUO.  FeaO,  MgO   CaO  H,0 

7.  Carbonton  2*83        66*25    27-91    108      —       —     5  35  =  100-49 

8.  Chesterfield  Dlst..  8.  C/oi.  66  01    28  52    0  87    018    023    522  =  10108 

9.  Mahanoy  City.  Penn.  2804      66*61    27*68    016    010     —     6-48  =    99*93 

10.  Fichtelgebirge  58  87    8487      —       —       —     6-77  =    99*51 

11.  OuroPreto  2*76       65*8     28  0      1*7*      —     0  4      55    =100*5 

*FeO. 

Pvr.,  etc. — Yields  water,  but  only  at  a  high  temperature.  B.B.  whitens,  and  fuses  with 
difficulty  on  the  edges.  The  radiated  varieties  exfoliate  iu  fan  like  forms,  swelling  up  to  mauj 
times  the  original  volume  of  the  assay.  Heated  and  moisteued  with  cobalt  solution  gives  a 
deep  blue  color  (alumina).  Partially  decomposed  by  sulphuric  acid,  and  completely  on  fusiou 
with  alkaline  carbonates. 

Obs. — Compact  pyrophyllite  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  gangue  of  cyanlte. 

Pyrophyllite  occurs  in  the  Ural,  between  Pyschminsk  and  Berezov;  at  WestanA,  Sweden; 
the  HorrsJOberg  in  Elfdalen,  with  cyanite;  near  Ottrez  in  Luxembourg;  Ouro  Preto,  Brazil,  in 
foliated  masses  of  considerable  extent. 

Also  in  white  stellate  aggregations  in  Cottonstone  Mtn.,  Mecklenburg  Co.,  N.  C;  in 
Chesterfield  Dist.,  S.  C,  with  lazulite  and  cyanite;  in  Lincoln  Co..  6a.,  on  Graves  Mtn.;  in 
Arkansas,  at  the  Kellosg  lead  mine,  near  Little  Rock.  The  compact  kind,  resembling  a  slaty 
soapstone  in  aspect  and  feel,  is  found  in  large  beds  in  Deep  River,  N.  C,  greenish  to  yellowish 
white  in  color;  similar  at  Carbonton,  Moore  Co.,  N.  C.  In  thin  seams  and  as  petrifying  material 
in  coal  slates  of  Mahanoy  City,  Penn. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  used  for  making  slate  pencils 
and  resembles  the  so-called  agalmatolite  or  pagodite  of  China,  often  used  for  ornamental  carv- 
ings. The  term  agalmatolite.  however,  has  been  loosely  used  for  a  variety  of  minerals;  it 
properly  belongs  to  a  kind  of  pinite  (p.  622). 

GVmbelite  F.  ton  KobeU,  Ber.  Ak.  Mftnchcn,  1,  294,  1870. 

In  thin,  short  fibrous  layers  iu  clay  slate.  Color  light  greenish  white.  Translucent. 
Luster  pearly.  Soft  and  flexible.  Analyses.— 1,  Eobell,  1.  c.  2,  Gtkmbel,  Mln.  Mitth.,  2, 188. 
1879. 

SiO,     AUG,  Fe,0,   MgO    K,0   Na,G   H,0 

1.  Nordhalben  60'52     8104     300     1*88     818       —      7*00  X*  1*46  =  98  08 

2.  Tarentaise    G.  =  2*8       49*71     2862     2*69     160     6*80     2*21     7*88'»TiO,  1*04  =  100*05 

*  Undecomposed  mineral.  ^  Incl.  C. 

In  the  closed  tube  yields  water.  B.B.  exfoliates  somewhat  like  pyrophyllite.  Fuses  at  4. 
Not  Hcled  upon  by  acid. 

Found  at  Nordhalben  near  Sleben,  in  Oberfrnnkcn.  Also  (anal.  2)  as  a  petrifj'ing  material 
of  coal  plants  in  the  Tarentaise. 

A  mineral  similarly  associated  in  Pennsylvania  was  found  by  Genth  to  be  pyrophyllite 
(anal.  9,  above).    GQmbelite  may  be  an  impure  pyrophyllite. 

Neurolite  Thomson,  Min.,  1,  854,  1836.  Accoi-ding  to  T.  S.  Hunt  (Rep.  G.  Can..  485, 
1863)  a  quartzose  variety  of  wood-like  agalmatolite.  Thomson  gave:  SiOs  78*00,  AlsOi  17*35, 
Fe,Oi  0*40,  CaO  8*25,  MgO  1*50,  H,0  4*30  =  99*80.    Hunt's  analysis  afforded: 

SiOa  50*80       AUOi  82*60       FeO  tr.        MgO  1*20       NatO,K,0  und<;<.        HtO  6*50 

It  occurs  at  Stanstead,  Province  of  Quebec,  forming  a  belt  150  feet  wide:  in  some  places 
granular  and  nearly  pure,  in  others  schistose  and  containing  quartz.  A  thin  layer  has  a  banded 
structure,  ligneous  iu  appearance,  with  a  shiny  satin  luster.  It  is  translucent,  of  a  wax-  or 
amber-yellow  color;  feel  unctuous.  Named  from  yeOpoy,  a  tiring  or  tendon  in  allusion  to  the 
fibix)us  structui-e. 

BiHARiTE  K.  F.  Peters,  Ber.  Ak.  Wien,  44(1),  132,  1861. 

Massive;  fine  granular  or  microcrystalline. 

H.  =  25.  G.  =  2*737,  yellow  var.  Luster  greasy,  inclined  to  pearly.  Color  yellowish  to 
green,  brownish.  Translucent  to  hardly  sublranslucent.  Feel  a  little  greasy.  Optically  doubly 
refracting. 

Analysis.— Soltesz  (I.  c),  after  removing  4*68  CaCd: 

BiO,  41-74    AlaO.  13*47    MgO  28*92    CaO  4*27    K,0  4  86    H,0  446    Fe,0„Na,0  <r.  =  97*?3 

B.B.  infusible  or  nearly  so. 

Occurs  embedded  ix  a  fine  granular  limestone  in  the  Biharberg,  near  RezUnya  in 
Hungary. 
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498.  AliLOPHAMB.  Allopban  Stromeyer,  Gel.  Anz.  OOtt.,  1251,  1816.  RiemaDnit 
Breith.,  Hoflm.  Min.,  4  b,  182,  1817.  Elhuyarit  Sack,  Scbw.  J.,  65,  110,  1832  (announced,  not 
named),  Jahrb.  Min..  28,  1884  (meutioued,  not  described). 

Amorphous.  In  incrustations,  usually  thin,  witfi  a  mammillary  surface,  and 
hyalite-like;  sometimes  stalactitic.     Occasionally  almost  pulvernlent. 

Fracture  imperfectly  conchoidal  and  shining,  to  earthy.  Very  brittle.  H.  =  3. 
G.  =  l'85-l*89.     Luster  vitreous  to  subresinous;  bright  and  waxy  internally.    Color 

gale  sky-blue,  sometimes  greenish   to  deep  green,   brown,  yellow,   or  colorless, 
treak  uncolored.     Translucent. 

Comp. — Hydrous  aluminium  silicate,  Al^SiO.  +  5H,0  =  Silica  23 '8,  alumina 
40'5,  water  35*7  =  100.  Some  analyses  give  6  equivalents  of  water  =  Silica  22*2, 
alumina  2'  8,  water  40-0  =  100. 

Impurities  are  often  present.  The  coloring  matter  of  the  blue  variety  is  due  to  traces  of 
chryaocolla,  and  substances  intermediate  between  allophane  and  chrysocolla  (mixtures)  are  not 
uncommon,  see  chrysocolla.  The  green  variety  is  colored  by  malachite,  and  the  yellowisli 
and  brown  by  iron.  Allophane  occurs  at  Richmond,  Mass.,  mixed  intimately  with  part  of  the 
gibbsite  of  that  locality  (Sillimau). 

Anal.— 1,  Rath.  Pogg.,  144.  893,  1871.  2,  E.  F.  Smith,  Am.  Ch.  J.,  6.  272,  1883.  See  alsc 
Gkunper,  Vh.  G.  Reichs.,  354,  1876;  and  for  earlier  analyses  5th  Ed.,  p.  419. 

SiOa        A1,0,     CuO     CaO        H,0 

1.  Dehrn  G.  =  2  079       28-58       87-73       —        192       86-86  =  10004 

2.  Allentown,  Penn.  21 39       85'20       —       1 96»      40*86  =    99*41 

*  (Ca,Mg)CO,. 

Pyr.,  etc.— Yields  much  water  in  the  closed  tube.  B.B.  crumbles,  but  is  infusible.  Givei 
a  blue  color  with  cobalt  solution.    Gelatinizes  with  hydrochloric  acid. 

Obs. — Allophane  is  regarded  as  a  result  of  the  decomi)osition  of  some  aluminous  silicate 
(feldspar,  etc.);  and  it  often  occurs  incrustiug  fissures  or  cavities  in  mines,  especiall}'  those  ot 
copper  and  limonite,  and  even  in  beds  of  coal.  It  lines  cavities  in  a  kind  of  marl  at  Gr£lfentha1, 
near  Saalfeld  in  Thuriugia,  where  it  was  first  observed,  in  1809,  by  Rieniann,  and  hence  has 
been  called  riemannite.  Found  also  at  Schueeberg  in  Saxony;  at  Gei*sbach  in  the  Schwarzwnld; 
Petrow  in  Moravia,  in  a  bed  of  limonite;  Ohotina  in  Bohemia,  at  a  copper  mine  in  alum  slate; 
at  Friesdoi-f,  near  Bonn,  in  lignite  (the  eViuyarite,  of  a  bwwnish  or  honey-yellow  color,  with 
G.  =  1*6);  Vise  in  Belgium,  in  the  Carboniferous  limestone;  at  the  Chessy  copper  mine,  near 
Lyons,  France;  in  the  chalk  of  Beauvais,  France,  presenting  a  honey-yellow  color;  at  New 
Clmrlton,  near  Woolwi(;h,  in  Kent,  England,  in  old  chalk-pits,  of  amber-yellow,  ruby-red,  and 
nearly  opaque  while  colors. 

in  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Richmond,  Mnss., 
forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle;  at  the  Bristol  Copper  Mine, 
Ct.;  at  Morgimtown,  Berks  Co.,  Pa.;  at  the  Friedensville  zinc  mines.  Pa.;  in  the  copper  mine 
of  Polk  Co..  Tenn.^ 

Named  from  aAA.o5,  oiheTt  and  tpcxtveaBat,  to  appear,  in  allusion  to  its  change  of  appear- 
mnce  under  the  blowpipe. 

A  yellowish  white  earthy  mineral  from  Eomwestheim,  between  Stuttgart  and  Ludwigsburg, 
with  G.  =  1*794  and  2*098,  consists  of  allophane  and  aluminite.  and  has  been  called  Kiuel- 
alunUniU  (BUieeoua  aluminite)  by  Groningen  and  Oppel.  In  one  of  their  analyses  they  obtained 
(JB.Ch..  892,  1852,  from  WQittemb.  Nat.  Jahreshefte,  189,  1851):  SiO,  13  06.  SO,  504, 
AI,0,  42-59,  ign.  89*32  =  100*01.  The  9ulfaUillap?uin  of  Muck  (Zs.  Berg.-Sal.  Wesen,  28.  192, 
I860)  is  similar;  it  occurs  as  an  earthy,  white  or  pale  wine-yellow  to  greenish  yellow  substance 
in  the  clay  of  the  Schwelm  mine. 

Plumhallophane  is  a  variety  of  allophane  in  stalactitic  forms  containing  a  little  lead;  from 
Monte  Vecchio.  Sardinia,  Bombicci  [Att.  Soc.  Ital.  Sc.  Nat..  11],  Jb.  Min.,  750,  1868. 

Carolathine  F.  L,  Sonnensehein,  Zs.  G.  Ges  ,  6.  223.  1853  and  J.  pr.  Ch..  60.  268,  1858. 
Amorphous,  with  a  mammillary  surface,  and  approaching  allophane  in  the  ratio  of  Si  to  Al, 
but  contains  less  water.     H.  =  25;  G.  =  1515;  color  honey-  to  wine-yellow;  snbtranslucent. 

Analysis  by  Sonnenscheiu  gave;  SiO,  29*62,  AUG,  47*25,  HaO  1510,  C  1*38.  H  0*74, 
O  5-96  -100. 

B  B.  ignites  without  fiame  owing  to  the  organic  ingredients  present.  From  the  coal-bed  of 
the  KOnigin -Louise  Mine,  at  Zabrze,  in  Upper  Silesia.    Named  for  Prince  von  Carolath. 

Samoitb  jDa7ia,  Min.,  288.  1850;  nnd  Geol.  Rep.  Expl.  Ejip..  824.  1849. 

Stalactitic,  with  a  lamelbir  stmclure.  H.  =  4-4  5.  G.  =  1*7-1  9.  Luster  resinous  in  the 
fracture.  Color  white,  grayish,  or  yellowish.  Translucent  to  subtranslucent,  nut  adhering 
to  the  tongue  nor  plastic,  being  too  hiird. 

Comp. -Perhaps  2AUO,.3SiO«.10H,O  =  Silica  31*9.  alumina  86*2.  water  31*9  =  100. 

Aii.'ilyses  —1,  2.  B.  Silliman,  1.  c.  3,  Jauovsky,  quoted  by  Zepharovich.  Ber.  Ak.  Wien, 
69(1).  32.  1874. 


694  SILICATES. 

SiO,    Al,Ot  Fe,Os  HtO  CsCO. 

1.  SamatU      G.  =r  1*0^1*818       81 '25    87*21      —      8045    0  01  MgO 006,  Na,0  0-06  =  M-04 

2.  ••  G.  =  1-894  8514    81 9o      —      8080    1-21  MgO  1 05  =  100-15 
8  PBCud.         G.  =  1-87                 29 12    81 40     8*86    80*50      —    =  100 

■ 

GelAtinizes  in  acids,  leaving  a  portion  of  silica. 

Forms  stalactites  and  sUilnginites;  the  former  low  conical;  the  latter  flattened  hemispherical 
in  shape,  with  a  width  of  8  inches  or  so,  smooth  at  surface.  They  consist  within  of  h  series  of 
thin  plates  closely  adhering.  When  fresh  they  were  soft  enough  to  he  cut  with  a  knife,  but 
hardened  on  exposure.  They  occur  in  a  lava  cavern  on  the  south  side  of  the  extinct  volcanic 
island  of  Upolu,  of  the  Navigator  or  Samoa  group;  the  cavern  was  a  passage  some  hundreds  of 
yards  long,  entered  about  a  mile  and  a  half  from  the  sea  by  a  perpendicular  descect  of  25  feet, 
and  exteudinff  toward  and  beneath  the  sen,  and  also  up  the  mountain  to  an  unascertained  dis- 
tance. Its  sides  and  l)ottoni  were  in  places  covered  with  the  samoite,  which  had  been  formed 
from  the  percolating  waters.     The  overlving  rock  was  about  15  feet  thick. 

Samoite  of  Silliuian,  Jr.  (Dana's  £xpl.  £xp.  Geol.  Rep.,  782),  is  a  kind  of  feldspar  incorrectly 
analyzed;  probably  labradorite. 

The  material  of  analysis  8  is  an  alteration-product  of  gehlenite  from  Orawitza,  cf .  Zepharo- 
vich,  I.e.  and  this  Min.,  p.  470. 

499.  OOLLTRITB.  Das  man  dort  Salpeter  nannte  (fr.  Schemnitz)  FreiesUben^  Lempe'i 
Mug.,  10,  99,  1798.  NatQrliche  Alaunerde  (fr.  Schemnitz)  v.  FieiUel,  Min.,  170.  1794;  Kuipr., 
Beilr..  1,  257,  1795.     Kollyrit  KavBi.,  Tab.,  80,  78,  1800. 

A  clay  like  mineral,  white,  with  a  glimmering  luster,  greasy  feel,  and  adher- 
ing to  the  tongue.     G.  =  2-2-15.     H  =  1-2. 

Comp.— 2Al,O..SiO,.9H,0  ;    or  1  of  allophane  6H,0  +  1  of  gibbsite  =  Silica 
14-1,  alumina  47-8,  water  38-0. 

Analysis. -J.  H.  and  G.  Gladstone,  Phil.  Mag.,  23,  461, 1862. 

Hove       SiO,  14  49    A1,0,  4744    H,0  [8689]    CaO  089    CO,  079  =  100 

In  other  specimens  Gladstone  obtained  from  8  to  8  p  c.  of  silica,  indicating  a  varying 
proportion  of  aluminium  hydrate.     Earlv  anals.,  see  5th  Ed.,  p.  420. 

Vyt^  etc.^ Yields  water.  B.B.  infusible.  Gives  a  blue  color  when  heated  with  cobalt 
solution.     Gelatinizes  with  nitric  acid.     Does  not  full  to  pieces  in  water,  or  increase  in  weight 

Obs.— From  Ezquerm  in  the  Pyrenees;  near  Schemnitz,  Hungary;  near  Weisaenfels, 
Saxony;  at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chalk,  of  a  pure  white  color 
and  very  soft. 

Tlie  name  coUyrium  (KnXXvpiov)  was  applied  by  the  Greeks  to  the  "Samian  earth;** 
Eiirsten  adopted  il  because  the  description  of  this  earth  by  Dioscorides  answers  well  for  the 
above  mineral. 

DiTiLNiTE  HaicUnger,  HuUelmann,  Pogg.,  78,  577,  1849.  A  related  substance;  the  gangue 
of  the  diaspore  of  Schemnitz,  at  a  place  culled  Dilln.  It  is  probably  a  mixture  of  diaspore  and 
kaolinite.    See  further  5th  Ed  ,  p.  421. 

500.  SCHROTTBRITB.  Opalin-AUophan  SehrdUer,  Baumg.  Ztg.,  4, 145,  1887.  ScfarOtt- 
erit  Qloeker,  Grundr  ,  586.  18:^9.     Opal  Allophane. 

Resembles  allophane:  sometimes  like  gum  in  appearance. 

H.  =  8-8-5.  G.  =  1*95-2  05.  Color  pale  emerald-  to  leek-green,  greenish  white,  yellowish, 
or  at  times  spotted  with  brown.    Translucent  to  nearly  transparent. 

Oomp.-8AlaO,.3Si(),  SOHaO  =  Silica  11-7.  alumina  581.  water  86*2  =  100. 

AnaL— 1,  SchrOtter,  J.  pr.  Ch.,  11.  880. 1887.    2,  J.  W.  Mallet,  Am.  J.  8c.,  26,  79.  1858. 

BiO,    AUG,  Fe»0,  H,0     CaO    CuO 

1.  Styria  11-95    46  30    295    86*20    1*80    0*25  SO.  0*78  =  99*78 

2.  AJabama      |  10*58    46*48      —     41*09      —       —   Zn OO -77.  FeO.MgOlr.,  80, 0*80=99  67 

Oba.— From  Dollinger  mountain,  near  Freienstein,  in  Styria,  in  nests  between  clay-slate  and 
granular  limestone:  in  Cornwall;  at  the  Falls  of  Little  River,  on  the  Sand  Mm  ,  Cherokee  Co.. 
Alabama,  as  an  incrustation  over  half  an  inch  thick  and  partly  stalactitic,  resembling  gum  anhk 
when  broken,  having  H.  =  8*5,  and  G.  =  1*974. 

ScARBRoiTB  Vertion,  Phil.  Mag.,  B,  178,  1829.  A  white  clayey  substonce.  allied  to 
schrDtterite  in  composition  (H,0  =  46*75  Vernon).  It  is  dull,  adhesive  to  moist  surfaces  and  may 
be  polished  by  the  nnil.  It  fills  the  veinings  of  a  sandstone,  which  is  much  marked  with  oxide 
of  ir©n.  or  of  ito  septaria,  on  the  coast  of  Scarborough,  Yorkshire.  England. 
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The  following  are  other  eartby  hydrous  aluminous  silicates,  all  of  doubtful  character: 

SiMOPiTB  Haumn,,  Uaudb.,  1847;  Sivfanm  T/iSophr,;  Rubrica  VUruv.;  Sinopis  i^iny, 
Sinopiscbe  Erde  Klapr.,  Beitr .  4,  845,  1807;  Bol  de  Sinopis  Beud.  A  clayey  earth  of  brick.red 
color  doited  witli  white,  adhering  to  the  tongue.  The  material  analyzed  by  Elaproth  was  from 
Anatolia.  Asia  Minor.  The  siuopic  earth  oi  the  ancients  was  brought  from  Cappadocia,  and 
used  as  a  red  paint,  and  may  have  been  a  red  ocher.  Theophrastus  speaks  of  two  othei  kinds 
of  sioopic  earth,  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  the  pure 
kind  because  it  was  used  without  mixing;  besides  also  an  artificial  kind  made  by  burning  a  clay 
—the  clay  becoming  red  owing  to  the  nydrated  iron  oxide  present,  which  was  freed  from  its 
water  by  the  heat.    Anal,  1,  below. 

Melinite  Glocker,  Syn.,  186,  1847;  Oelb-Erde  pt.  Wem„  Hoffm.  Min.,  2,  b,  210;  Argile 
ocreuse  jaune  pt.  ff.;  Yellow  ocher  pt.  A  yellow  clayey  material,  looking  like  yellow  ocher, 
more  or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the 
fingers;  O.  =  2'24.  The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from 
Amberg  in  Bavaria.  Other  reported  localities  are  Mtknden  and  Schoningen  in  Hanover; 
Wehrau,  Prussia:  Robech&tz,  Saxony:  Vierzon  (whence  sometimes  called  Vienanite),  Dept.  of 
Cher,  and  Pourrain.  Dept.  of  Tonne,  France.    Anal.  2.  below. 

OCHKAK  Breiih.,  Char..  100,  1882.  A  kind  of  "  bole  "  of  a  yellow  color  from  Orawitza,  a 
little  greasy  in  feel,  with  H.  =  1-2,  and  Q.  =r  2*4-2*5;  streak  pale  yellow  to  colorless. 

Plintritb.  Pvynthite  T?iom.,  Min.,  1.  828,  1886.  A  brick-red  chiy  from  Antrim,  Ireland, 
having  G.  =  2*342,  and  H.  =  2'75.  and  not  adhering  to  the  tongue.  Also  from  Qiiiraing  in 
Skye,  Heddle,  Min.  Mag..  5,  26.  117. 

Analyses.~l.  Klaproth,  1.  c.  2,  EQbn,  8chw.  J.,  51,  466,  1827.  8,  Eersten,  Schw.  J.,  66, 
81,  1882.    4,  Thomson,  1.  c.    5.  Heddle,  1.  c. 

SiO,  AUO.  Fe.O.  CaO  NaCl  H,0 

1.  SifwjHts  820  26*5  210  —     1*5    170   =    980 

%.  MeliniU  88*28  14*21  87*76  —      —    18*24  MgO  1*88  =  99*82 

3.  Oefiran  81*8  48*0  1*2  —      —    21*0    =    97 

4.  Plinihits  80*88  20*76  26*16  2*60     —    19*60  =  100 

5.  **        Skye        29  55    19  08    28*01    2*28     —    17*39  FeO  8*25,  MnO  0*84  =  100*80 

These  ocherous  clays  are  probably  only  mixtures. 

Smectite.  Fuller's  Earth  pt.;  Terra  or  Greta  Fullouum  pt.;  Walkthon,  Walkerde  pt 
Germ.\  Terre  ft  Foulon  pt.  Fr.  Walker's  Clay.  Walkerite.  Smectit  BrMi,,  Uandb.,  844. 1841. 
Malthacit  Breith.,  J.  pr.  Ch.,  10,  510,  1887. 

Massive.  Clny-like.  Very  soft.  Q.  =  1*9-2*1.  Luster  dull;  of  streak  shining.  Color 
white,  gray,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or  brownish. 
Btreak  colorless.     Unctuous.     Does  not  adhere  to  the  tongue.    Softens  in  water. 

FuUer*$  Barth  includes  many  kinds  of  unctuous  cluys,  gmy  to  durk-p^retu  in  color,  nod  is 
only  in  part  Breithaupt's  smectite.  Much  of  it  is  knolinite.  Matthacite  is  described  as  occurring 
in  thin  laminfB  or  scales  and  sometimes  ma»(ive.  with  tlie  color  white  or  slightly  yellowish, 
and  thin  plates  translucent:  the  original  is  from  basalt,  at  SteindOrfel,  in  Lausitz;  and  Beraun 
in  Bohemia  is  given  as  another  locality.  SmectUs  is  a  mountain-green,  oil-green,  and  grayish 
^reen  clay,  from  Cilly  in  Lower  Styrin. 

The  chemical  species  characteristic  of  these  minerals  is  probably  the  same — a  silicate  of 
aluminium  related  to  cimolite,  but  containing  three  or  four  times  as  much  water. 

Analyses.— 1,  Jordan,  Pogg.,  77,  591,  1849.  2,  Klaproth,  Beitr.,  4,  888,  1807.  8,  O.  Meiss- 
Ber,  1.  c. 

8iO«    Al.O.  Fe,0,  MgO  CaO    H,0 

1.  Cilly.  Smectite  51  21     12  25    207    489    218    2789  =  100-44 

2.  Reignte.  FuM«-'«  JT.  5800    10  00    975    1'25    050    24  00  K,0  «r.,  NaCl  010  =  98  00 

3.  SteiudArfel,  Malih.  50*17    10*66    815      —     0-25    85*88  =  10006 

B.B.  malthacite  Is  Infusible;  but  smectite  and  the  Reigate  fuller's  earth,  owing  to  the 
impurities  present,  fuse  rather  easily.    Decomposed  by  hydrochloric  acid. 

Rhodalite  Th&metm,  Min.,  1,  854,  1886,  is  a  soft,  earthy  rose-red  mineral:  feel  soapy.  An 
Impure  hvdrous  silicate  of  iron  and  aluminium.  From  nodules  in  amygdaloid,  in  Antrim, 
northern  Ireland. 

Spbraoidite.  Ai}nyi(x  yy}  Dio%eor.  Stppayii  Xifurta.  Terra  lemnia  P{»n.,  36.  Sphragid 
Kant.,  Tab..  28.  88.  1808.  Related  in  composition  to  cimolite  (p.  689),  but  contains  some  alkalL 
Color  yellowish  frray,  brownish,  or  yellowish  white.  Sometimes  mottled  with  rust-like  spots; 
Itarsh  to  the  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 


SiO, 

1. 

56-77 

2. 

64  54 
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Klaprotb  obtained  for  its  composition.  Beitr.,  4.  888,  1807:  SiOt  66*00,  A1tO«  14-50, 
Fe,0,  6U0.  MgO  0-25,  CaO  0-25,  NaA)  3-50.  H.O  8*50  =  99. 

From  Stalimeiie,  the  ancient  Lemnos.  It  was  also  called  Terra  ngillata.  It  was  dug  for 
medicinai  purposes  once  a  year,  cut  into  spindle-shaped  pieces,  and  stamped  with  a  seai,  and 
hence  the  tianie  aiffUlata  in  Latin,  and  sphragin  in  Greek.  There  was  also  a  Hubrien  Lemnia,  or 
Lemnian  Reddle,  used  by  painters,  which  is  confounded  by  Pliny  with  the  true  terra  lemnia. 

Ehrenbekgit  Noggeraih,  Vh.  Ver.  Rheiul..  9,  378,  1857.  Near  the  preceding  in  coin- 
position,  mid,  like  that,  containing  alkali.  It  is  almost  gelatinous  in  the  fresh  state,  and 
becomes  fragile  pulverulent,  and  opaque  on  drying;  color  rose-red.  Anal. — 1,  Scbnabel,  I.e. 
2,  G.  Bischor,  1.  c. 

AlaO,     FeaO,     MnO      MgO       CaO  Na,0,K,0     H,0 

15-77        1-65        0  86        1-30        276        [378]        17  11  =  100 
604        4  56        4-61        041        3  96        [811J  777  =  100 

Ehrenbergite  occurs  in  clefts  in  trachyte  at  the  quarries  of  Steiuchen  and  Wolkenburg. 
Biebengebirge. 

PouTiTE  Memghini  dk  Beehi,  Am.  J.  Sc.,  14,  63,  1852.  Orthorhombic.  In  radiated  masses; 
cleavage  very  distinct  parallel  to  a  rhombic  prism  of  60^  and  120*.  H.  =  5.  G.  =  2*4.  Luster 
vitreous  Color  while.  Opaque.  Analysis  by  Bechi,  1.  c:  SiO,  58*12,  AUd  27*50,  MgO 487. 
CaO  1-76,  Na3O016,  KaO  0  10,  H,0  7*92  =  100*43.  B.B.  intumesces  much  and  affords* 
milk-white  enamel.  Dissolves  in  acids,  even  in  the  cold,  and  gelatinizes.  From  the  gabbro 
rosso  in  Tuscany.     Named  after  Mr.  Porte  of  Tuscany. 

Tkratolite  Gloeker,  Grundr.,  544,  1839:  Terra  miraculosa  Saxonise  C  Richier,  1732;  Sax- 
on ische  Wuudererde  of  old  Germ.  auViors;  Eisenstehamark  BreiUi.,  Char.,  147,  1828.  3U1,  183*2. 
A.  Knop  holds  (Jb.  Min..  546,  1859)  that  the  teratolite  is  an  impure  lithomarge-like  pholerite. 
It  is  described  as  having  H.  =  2-25,  and  G.  =  249-2*5;  color  varied  with  lavender  and  other 
shades  of  blue,  and  spots  of  red.  and  nirely  pearl-gray.  It  is  from  an  amygdaloidal  rock  over- 
laid by  coal  strata  at  Planitz  near  Zwickau  in  Saxony.  It  contains  much  oxide  of  iron;  but, 
according  to  Knop,  probably  is  a  mixture  of  pholerite  with  some  free  quartz,  pulverized 
feldspar,  hydrate  of  iron,  carbonate  of  lime,  and  magnesia. 

Catlinite  C\  r,  Jackson,  Am.  J.  be.,  36.  888.  1889;  G.  Catlin,  ib.,  38,  188,  1840.  The 
red  clay  forming  beds  of  considerable  extent  in  Pipestone  county  in  the  southwestern  part  of 
Minnesota.  It  was  much  used  by  the  Indians  for  pipes,  etc.  It  is  not  a  definite  mineral  spedes. 
Anal.— 1,  2,  Peckham,  6th  Ann.  Rep.  Minn.,  101,  1877;  cf.  also  ibid.,  p.  98,  and  11th  Rep.,  p.  7. 
1883. 

1.  Bed  SiOa  57  48    Al.0, 26*94    Fe,0,  8*70    H,0  7*44    MgO,CaO  tr.  =  99*51 

2.  Light  colored  58  25  35*90  tr.  6*48    =  100*63 

Named  after  the  writer  on  the  North  American  Indians,  George  Catlin  (1796-1872). 

Kepfekilite  Keffekilith  FiscJier,  Mem.  Soc.  Nat.  Moscou.  1.  60,  1811.  A  pearl-gray  to 
grayish  white  lithomar^e,  from  the  Crimea,  having  a  greasy  feel,  and  somewhat  adhering  to  tlie 
tonffue,  with  G.  =  2*40.  John.  Becomes  hard  enough  to  sci*atch  glass  by  calcination.  It  is 
evidently  merely  a  clayey  mixture. 

Keffekil  Tartarorum  was.  according  to  Cronstedt(Min.,  79. 1758),  a  yellowish  white  lithomarge 
from  Tartary,  used  there  as  a  substitute  for  soap.     It  has  been  referred  to  sepiolite. 

Orayitzite  Breith.,  Handb.,  366,  1841.  Massive  and  in  nodules,  and  resembling  halloysite, 
but  heavier.  H.  =  2-2*5;  G.  =  2*701;  luster  waxy;  color  greenish  white;  unctuous.  It  is  su|»- 
posed  to  be  a  hydrous  aluminous  silica  containing  zinc  oxide.  In  the  glass  tube  yields  much 
water.  B.B.  yields,  according  to  Plattner,  with  soda  and  borax  on  charcoal,  a  slag  which 
is  yellow  while  hot  and  white  on  cooling.  The  zinc  oxide  is  probably  present  as  a  mixture 
in  the  clay.     From  Orawitza,  Hungary,  with  calamine. 

HvERLERA  Forchhaminer,  Berz.  JB.,  23,  265,  1844.     A  white  or  reddish  clay  resulting  from 
the  action    of  sulphuric   and   carbonic   acids   on  the   ferriferous  clays   of  Krisuvig,  Iceland 
Analysis  :   SiO,  5099,  A1,0,  7*39,  FcaO,  21*21,  MgO  19*96,  TiO,  0*46  =  10001. 

WoLCHONSKOiTE  Kdmmerer,  Jb.  Min..  2.  420,  1831.     Volchonskoite. 

Amorphous.  Dull  to  shining.  Color  bluish  green,  passing  into  grass-green.  Streak 
bluish  green  and  shining.  Feel  resinous.  Polished  bv  the  nail.  Fracture  subcouchoidaL 
Adheres  slightly  to  the  tongue.     Very  fragile.     H.  =  2-2*5.     G.  =  2*2-2-3. 

A  chrome-bearing  clay.  Anal.— 1,  Kersten,  Pogg.,  47,  489,  1839.  2,  Ivanov,  quoted  by 
Kk.,  Min.  Russl.,  1.  145. 

SiaO   AlaO,  Cr,0,  Fe,0,Mn,0,MgO  H,0 

1.  Okhansk        3701     647    17  93    10'43    1*66    1*91    2184    PbO  I'Ol,  K.O  tr.  =  98  26 

2.  •'  36  84    3-50    18  85    17  85     tr.       —     22*46    CaO  1*89  =  100*89 

In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  With  the  fluxes  gives 
reartions  for  chromium  ninl  iron.  Gelatinizes  with  hot  concentrated  hydrochloric  acid,  in  whicb 
half  the  chromiiiiii  is  dissolved,  the  rest  remaining  in  union  with  silica. 
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From  Okhansk  in  Siberia. 

Named  after  the  Russian  Volchonsky. 

MiLOBCHiTE.  Miloscliiu  Herder,  Pogg.,  47,  485,  1889.  Serbian  Breith.,  J.  pr.  Gh.«  16, 
897.  1838. 

Compact.  H.  =  1*5-2.  G.  =  2*131,  Breith.  Color  indigo-blue  to  celaudine-green. 
Approaches  a  ehramiferaus  cUlopfiane  witli  half  the  water  of  allophane.  Analyses. — 1,  Eersten, 
PoggM  47,  485,  18dtf.    2.  Bechi,  Am.  J.  Sc,  14,  62,  1852. 

1.  Ruduiak     SiO.  2750    AUO,  4501    CraO,  3  61     CaO  0  80    MgO  020    HaO  23-30  =    99-93 

2.  Tuscany  28-86  4133  811  —  —  22-75  =  10055 

In  a  matrass  yields  water.    B.B.  infusible.    Partly  dissolved  in  hydrochloric  acid. 
From  Rudniak  in  Servia,  associated  with  quartz  and  brown  iron  ore;  Volterra,  Tuscany. 
Named  after  Prince  Miloschi. 

Sklwynitk  JTit-icA  [Laboratory,  1,  287.  1867J  Contrib.  Min.  Victoria,  61.  Massive.  H.=8-5. 
G.  =  2*53.  Emerald-green.  Subtranslucent.  Fracture  uneven  and  splintery.  Somewhat 
brittle. 

Composition,  according  to  an  analysis  by  Cosmo  Newbery : 

SiO,47  15       AUG,  33-23       CraO,  761        MgO  456       H,0  6  23  =  98  78 

B.B  becomes  whit«  and  fuses  on  the  edges  to  a  grayish  white  blebby  glass.  Only  partially 
soluble  in  strong  acids 

Found  near  Heatlicote.  Victoria  (Australia),  in  the  Upper  Silurian.  Named  after  A.  C. 
Selwyu,  director  of  the  geological  survey  of  Victoria. 

Chrome  Ocher.  A  clayey  material,  containing  some  chromium  oxide.  Occurs  earthy  of  a 
bright  green  shade  of  color. 

Anal.— 1,  Drappiez.    2.  Duflos,  Schw.  J.,  64,  251,  1832.    3,  Zellner,  Isis,  637.  1834. 


1.  Creuzat,  Fr. 

2.  Halle 
8.  Silesia 


SiO,  AUG,  CraO,  Fe,G.  HaO 

64-0  230  10  5         —  —     CaO  and  MgO  2*5  =  100 

57-0  22-5  5-5  3*5  110    =  99*5 

58-5  30-0  2  0  80  625  =  99*75 


Chrome  ocher  occurs  at  the  localities  above  mentioned;  also  on  Unst,  one  of  the  Shetlands. 
Mortenberg  in  Sweden,  aud  elsewhere. 

The  chrome  ocher  of  Halle,  analyzed  by  Wolflf  (J.  pr.  Ch.,  34,  202,  1845).  approaches 
selwynite  in  composition,  but  contains  much  more  water.  It  afforded:  SiOa  4611,  Al«Oj  30-53, 
CraO,  4-28,  Fe,0,  3-15,  HaO  12'53,  NaaO  0-46.  KaO  344  =  100*50;  G.  =  2*7,  giving  rather 
closely  the  formula  of  kaolin,  and  may  be  an  impure  kaolinite. 


501.  Cenosite 

502.  Thaomasite 

503.  TJranophane 


V.   Concluding  Division. 

H,Ca,(Y,Er)aCSi,0., 
CaSiO,.CaCO,.CuSO,.  I5H,0 
CaU,Si.0„.6H,0 


Orthorhombic  (?) 


Orthorhombic 


504.  Chrysocolla 


CuSiO,  4-  2H.0 


505.  Chloropal  Fe,(SiO,)..5H,0 

(Fe,Al).(SiO,),5H,0 

506.  Hisingerite  Hydrated  iron  silicate. 

Gilliugite,  Jollyte. 
Mclauosiderite. 


507.  Bementite 

508.  Caryopilite 

509.  Neotocite, 

Stratopeite 


2MnSi03.H,0 
Mn,Si,0,,.3H,0 


Amorphous. 
Amorphous. 
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601.  0BN08ITE.    Eainoslt  A.  E.  Nordendciold,  O.  FOr.  FOrh..  8.  143,  1886. 

Orthorhombic  or  mouoclinic;  pseudo-hexagonal.  Known  oulj  as  a  fragment 
of  a  six-sided  prismatic  erystiil. 

Cleavage:  in  one  direction  distinct;  in  two  others,  at  90®  or  nearly  90^,  indis- 
tinct. Fracture  uneven.  H.  =  5-5.  G.  =  3'413.  Luster  somewhat  greasy. 
Color  yellowish  browti.     Semi-transparent.     Optically  biaxial. 

Comp.— H,Ca,(Y,Er),CSi,0,,,  which  may  be  written  Ca(Y,Er),(SiO,)..CaC0 . 
3H,0  =  Silica  34'7,  carbon  dioxide  6*4,  yttrium  oxides  37*6  (molec.  wgh*^.  =  2tiO-3J, 
lime  16-1,  water  5-2  =  100. 

The  true  coDstitiition  is  doubtful;  Noi*den8ki01d  calls  attention  to  a  possible  relatioo  to 
cancrinite,  p.  4'J7. 

AnaL— NordenskiOld,  1.  c: 

SiO,       YaO,"  Cea(La,Di),Os  CaO       MgO      FeO      NaaO      CO,       H,0 
I    84-68       87  67  tr.  15*95       0  08       0*26       0*40       6*90       6-26  =  100*10 

Incl.  YsOs,£rtOt,  etc.,  molec.  weight  260*8. 

Pyr.— Gives  off  water  at  a  low  red  beat  and  CO,  on  strong  heating.  B.B.  fuses  with 
difficulty  to  a  white  enamel.  Dissolves  slowly  in  cold  acids,  readily  if  heated,  with  the  evoluiiart 
of  carbon  dioxide. 

Obs. — From  Igeltjern  on  the  island  HitterO,  Norway;  known  only  in  a  single  specimen, 
the  fnigmeot  of  a  large  crystal  resembling  beryl. 

Named  from  KatroS,  unustial,  in  allusion  to  the  composition. 

602.  THAUMA8ITB.  A.  B,  NardtMkidld,  C.  R.,  87,  818.  1878.  Q,  Lindstrom,  Ofv.. 
Ak.  Stockh.,  36,  ^o.  9.  p.  48,  1878. 

Tetragonal  or  hexagonal.     Massive,  compact,  ciystalline. 

Cleavage  in  traces.  Fracture  subconchoidal.  Brittle.  H.  =  3*5.  6.  =  1'877. 
Luster  greasy,  dull.  Color  white.  Translucent.  Optically  uniaxial,  negative. 
Refractive  indices:  co  =  1-503,  e  =  1*467  Btd.*;  a>  =  1*507,  6  =  1-468  Levv-I^x.» 

Comp,— CaSiO,.CaCO,.CaSO,.15H,0  =  Silica  9  6,  carbon  dioxide  7  1,  sulphur 
trioxide  12*9,  lime  27*0,  water  43*4  =  100. 

Anal.— 1-8,  LindstrOm,  1.  c.  4,  HedstrOm,  quoted  by  Widman.  G.  FOr.  FOrh.,  12. 20, 
1890.    5,  Widman,  1.  c. 

O.         SiOt     GO,     SOt       CaO       H.O     A1,0,   Na.O    E,0      CI 

l.BJelkeM.  9  82  6*90  1812  27*48  4216  0'17  0*18  0*07  018=   99*78 

2.         ".         1*877  9*70  6-81  12*59  2717  41*80  017  007  007  0-14=   98*58 

8.          "  9*78  8*88  18*84  27  24  42  68  018  007  0*10  010  =  100-27 

4.  EjOlland    1*88  9*64  6*84  18*28  27*38  48*82        _  ~  ~  .   =  100-81 

6.         ••  9-54  719  18*48  27*12  48*05        —  —  —  —  =100*88 

On  the  question  of  the  nature  of  this  remarkable  mineral,  cf.  TOmebohm  (quoted  by  Lixid- 
BtrOm);  Btd.,  Bull.  See.  Miii..  3,  159,  1880,  4,  8.  1881;  Nd..  O.  FOr.  FOrb..  6,  270,  1880,  ib..  8, 
146.  1886;  Cohen.  Jb.  Mia.,  2.  22  ref.,  1881;  Lex.,  G.  >0r.  FOrb.,  9,  85,  1887,  Btd.,  ib.,  p.  181. 
Thaumasite  is  shown  to  be  essentially  a  homogeneous  substance  consisting  for  the  most  psn  of  a 
negative  uniaxial  mineral  with  some  amorphous  mutter,  and  small  quantities  of  two  minerals 
optically  biaxial  (Lex.,  Btd.). 

Pyr.— B.B.  swells  up,  colors  the  flame  red,  but  infusible.  In  salt  of  phosphorus  a  skeleton 
of  silica.    lu  the  closed  tube  decrepitates  and  gives  off  much  water. 

Obs. — Occurs  filling  cavities  and  crevices  at  the  Bjelke  mine,  near  Areskuta.  Jemtlsnd. 
Sweden;  at  first  soft,  but  hardens  on  exposure  to  the  air.  Pait  of  the  specimens  described  by 
NordenskiOhl  and  LindstrOm  were  collected  by  A.  Polheimer  in  1802-06  (anal.  2),  others  in  1859 
(anal.  1).  and  1878  (anal.  8);  that  analyzed  by  Widman  (5)  is  siattd  to  have  been  collected  in 
1888  by  Burman  at  EJOllaud  in  the  Kail  parish,  Jemtland,  some  18  miles  from  the  Bjelke  mine. 
The  identity  of  these  several  specimens  is  strong  proof  that  the  subst»noe  is  a  homogeneous 
mineral.  iNamed  from  Oav/icrCezr,  to  be  turprised,  in  allusion  to  the  remarkable  composition, 
which  is  without  parallel  among  minerals. 

A  fine  fibrous  chalk-white  mineral  occurs  with  the  thaumasite.  and  is  regarded  as  a  deoom* 
position  product:  H.  =  1*5-2*5;  analysis,  LindstrOm:  SiOa  11*85,  CO.  6*86. 80t  18*81,  CaO  25  74. 
AI.Ct(FeaOs)  2*68. 

Ral.^*  Cf.  references  above,  also  L€vy-Lcz.,  Mfn.  Roches,  286,  1888. 
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503.  URANOPBANB.  Web$ky,  Zs.  G.  Oes.,  6,  427,  1858.  II.  884,  1869.  UranotU  R 
Borieky,  Ber.  BOhm.  Ges..  86. 1870. 

Orthorhombic.  In  minute  acicular  prisms^  in  radiated  or  stellate  aggregations. 
Also  massive  with  fine  fibrous  structure. 

H.  =  2-3.  G.  =  3  81-3'90.  Luster  yitreous,  of  b  pearly.  Color  honey- 
yellow,  lemon-  or  straw-yellow. 

Comp. — A  hydrous  silicate  of  uranium  and  calcium,  Oa0.2UO,.2SiO,  +  6H,0 
(Genth)  =  Silica  13-9,  uranium  trioxide  67*0,  lime  6*5,  water  12-6  =  100. 

AnaL*-l.  Grundmann,  Zs.  G.  Ges..  11.  390.  1859;  recalciilAted  by  Websky  after  deducting 
impurities  (7  p.  c).  ib.,  22.  92. 1870.  2.  Borieky.  1.  c.  8.  4.  Winkler,  Jb.  Min..  2,  111,  1880. 
6.  Genth.  Am.  Ch.  J.,  1.  88,  1879.    6,  7.  U.  von  Foullon.  Vh.  G.  Reicbs.,  21,  1888. 

G.  SiO,     UO.    AUO,Fe,0,  CaO    H,0 

1.  Kupferberg  1708    58-38    610      —     6  07    15-11  MgO  146, KoO  1  •86= 100 

2.  W6lsendoi?  8-96         1876    66-76         0*51         5*27    12  67  P,0»  0*45  =99"43 
8.  Neustftdtel  1302    6898     tr.      808    518    14-55  =  99*66 

4.  *'  8-856        14-48    62-84     tr.     288    5-49    13-79  =  9948 

5.  Mitchell  Co.,  N.  C.  8-884    f  13*72    66  67     tr.       tr.     667    1202  PbO  060,  BaO  028,  SrO 

[018.  P,0,  0-29  =  100-88 

6.  "  "        '*  4  13-24    65  87      —     0-14    705    1311  =  99  41 

7.  "  "        ••  18-47    64-86      —     0*47    749    18-82  =  9911 

• 

A  related  mineral  from  the  Garta  feldspar  quany  near  Arendal,  Norway,  gave  NordenskiOld 
(approx.):  SiO,  18  0.  ThO.  8*5  (with  Ce  and  Y).  UO,  48*8.  CaO  14*7,  PbO  1-7,  ign,  18-6=100-a 
It  is  an  alteration -product  of  cleveite,  G.  FOr.  F6rh.,  7,  121,  1884. 

P]^.,  etc. — B.B.  turns  dark  and  yields  water.  Soluble  in  warm  hydrochloric  acid  with 
separation  of  tiocculent  silica. 

Obs. —  Uranophane  (anal.  1)  is  from  the  granite  of  Kupferberg.  Silesia;  a  prism  of  84°  and 
macrodorae  of  90"*  are  mentioned.  UranotU  (anal.  2-4)  occurs  at  Wdlsendorf,  Bavaiia.  in 
cavities  in  quartz  on  fluorite  with  uraninite  (a  prism  of  16"  is  mentioned).  Also  from  the 
Weisser  Hirsch  mine  at  Neustftdtel  near  Scbneeberg,  Saxony. 

As  an  alteration- product  of  gummite  (from  uraninite)  at  tbe  mica  mines  of  Mitchell  Co., 
K.  C.  (anal.  5-7);  it  forms  an  incrustation  upon  and  penetrating  the  gummite. 


604.  OHRTSOOOLLA.  Chrysocolla  pt.  TJieophr.,  Diase.,  Plin.  Cbrysocolla  pt.,  Cseruleum 
pt.  Oerm.  Ber^^rtln.  Agrie.,  Foss.,  1546.  Cseruleum  montanura  pt.  WaU.,  Min.,  280,  1747; 
C.  monianum.  viride  montanum  pt..  Oronst.,  Min..  172,  1758.  Mountain  Blue  and  Mountain 
Green  pt.  Bleu  de  Montague.  Vert  de  Montague.  Bleu  de  Cuivre,  Vert  de  Cuivre,  Fr.  Kupfer- 
gran  Wem.,  Bergm.  J..  fe2.  1789;  Kar$t,,  Tab,  46  1800,  62,  1808,  Cuivre  carbonate  vert, 
pulverulent,^.,  Tr.,  1801:  Tabl..  la09.  Kieselkupfer  ^<tap.,  Beitr.,  4.  86.  1807.  Vert  de 
Cuivre.  Chrysocolle.  Brochant^  Min..  2.  208,  1808.  Eioselmalachit  Hausm.,  Handb..  1813. 
Kieselkupfer  Leonh.,  Handb.,  1821.  C.  hydrosiliceux  H.  Cuivre  hydrate  silicifdre.  Hydrophane 
cuivreux,  Fr.  Somervlllite  (fr.  N.  J.)  Dufr.,  Min.,  3, 147, 1847.  Dillenbi  r^ite.  Eupferpecherz 
pt.  HofFtn.  Min..  3,  b,  108.  1816;  Hepatinei-z  Breilh.,  Char.,  224.  1882;  Pechkupfer  Hdusm., 
Handb..  872,  1847.  Llanca  Chilian  Miners.  Demidovit  N.  Nd.,  Bull.  Soc.  Moscou,  29  (1),  128, 
ia>6.  Demidofflte.  Asperolite  Herm.,  ib..  39,  68.  1866.  Pilarite  Kramberger,  Zs.  Er.,  6,  260, 
1880.    Cyanochalcite  He/rmann,  J.  pr.  Ch..  106,  65,  1869. 

Cryptocrystalline ;  often  opal-like  or  enamel-like  in  texture;  earthy.  Incmsting 
or  filling  seams.     Sometimes  botryoidal. 

Fracture  conchoidal.  Rather  sectile;  translucent  varieties  brittle.  H.  =  2-4. 
6.  =  2-2*238.  Luster  vitreous,  shining,  earthy.  Color  mountain-ffreen,  bluish 
green,  passing  into  sky-blue  and  turquois-blue ;  brown  to  black  when  impure. 
Streak,  whenpure,  white.     Translucent  to  opaque. 

Comp. — True  chrysocolla  appears  to  correspond  to  CuSiO,  +  2H,0  =  Silioa 
34*3,  copper  oxide  45*2,  water  20*5  =  100,  the  water  being  double  that  of  dioptase. 

Composition  varies  much  through  impurities,  as  with  other  amorphous  substances,  resulting 
from  alteration.  As  the  silica  has  been  derived  from  the  decomposition  of  other  silicates,  it 
is  natural  that  an  excess  should  appear  in  many  analyses.  Impure  chrysocolla  may  contain, 
beridea  free  silica,  alumina,  black  oxide  of  copper,  oxide  of  iron  (or  limonite),  and  oxide  of 
manganese;  and  conseqaently  vary  in  color  from  bluish  CTeen  to  brown  and  black,  the  last 
especially  when  manganese  or  copper  is  present.  Other  Idnds  are  impure  with  carbonate  or 
anlphale  of  copper;  and  others  with  lead,  antimony,  arsenic,  etc. 

A  kind  from  Dillenburg  containing  carbonate  of  copper  has  been  called  diUenburgite;  anotbei 
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oontaining  limonite  is  the  copper  pitch-blende,  Kupferpecher?.  or  Hepatinerz  Oerm,  These  are 
only  mixtures. 

An  aluminous  chrysocolla  from  Chili  (anal.  7)  has  been  called  pilarfte  after  Professor  Pilar 
of  Agram.  Color  greenish  blue.  G.  =  2'62.  A  similar  miueral  from  Utah  has  been  examiDed 
by  Santos,  anal.  9. 

Demidoute  occurs  at  Tagilsk,  Ural,  in  mammillated  crusts  of  a  sky-blue  color.  K.  NordeD- 
skifild  found  in  it  8  6  p.  c.  P^Oft  (anal.  5).  CyanochcUcite  of  Hermann  from  Nizhni  TagUsk  is 
similar,  containing  tt*9  P,0»  Hermann  (aual.  6).  Massive,  compact.  H.  =4.  G.  =  279. 
Color  azure-blue. 

Asperolite  of  Hermann,  with  27*25  p.  c.  H9O,  is  made  CuSiO,  +  3HaO;  from  Tagilsk,  Russia; 
named  in  allusion  to  its  brittleness.  SamervUlite  is  made  by  Berthier  CuSiOs  +  4H«0,  but  on  insuf- 
ficient grounds;  from  Somerville,  N.  J.    See  Ann.  Ch.  Phys.,  61,  895, 1832.  and  5th  £d..  p.  403. 

Anal.— 1,  Kobell,  Pogg.,  18,  2o4,  1830.  2,  Freda  [Gazz.  Ch.  Ital.,  14.  35i9,  1884J,  Zs.  Kr., 
11,  408.  3.  Berthier,  1.  c.  4,  Bowen,  Am.  J.  Sc,  8,  118,  1824.  6.  N.  NordenskiOld.  1.  c. 
6.  Hermann.  1.  c.  7.  Kramberger,  1.  c.  8.  Eustis,  Ch.  News.  48.  109,  1883.  9,  Santos.  Ch. 
News,  36, 167. 1877.  10.  Jannettaz,  Bull.  Soc.  Min..  9,  211, 1886.  11,  Livershlge,  Min. N.  S.  W., 
57,  1888.  12,  13,  Hutchings,  Ch.  News.  36.  18,  1877.  14,  J.  L.  Smith.  Gillis's  Exped.,  2,  92, 
1854.  15-17,  Pellegrini,  Zs.  Kr.,  4,  408,  1880.  18,  Hobertson,  Ch.  News,  60,  209,  1884.  Also 
5th  £d.,  pp.  403.404. 


gangue  210  =  99*84 

=  98-56 

gangue  10  =  100 

=  «9-44 

MgO  315.  P,0»  8-60  =  100 

PaO.  6  95  =  100 

CaO  2  5  =  98-7 

=  98-95 

=  99  76 

CaO  0  5,  CuCI,  0-9  =  1001 

=  99  71 

X**  1-53  =  10019 

X«  213  =  99  85 

=  100  28 

CaO  3  08  -  97-26 

FeO  1-82,  CaO  2  31  =  96*68 

CaO  3-99  =  97-22 

Mn,Oi  2-22  =  99  90 


c  X  =  PbO  0-41,  ZnO  010,  CaO  0  80,  MgO  0  82. 

Pyr.,  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  tbe 
flame  emerald -green,  but  is  infusible.  With  the  fluxes  gives  the  reactions  for  copper.  With 
soda  and  charcoal  a  globule  of  metallic  copper.     Decomposed  by  acids  without  gelatmization. 

Obs. — Accompanies  other  copper  ores,  occurring  esiieciall^  in  the  upper  part  of  veins. 

Found  in  most  copper  mines  in  Cornwall:  at  Libethen  m  Hungary;  at  Falkenstein  and 
Schwatz  in  the  Tyrol;  in  Siberia;  the  Banat;  Thuringia;  Schneeberg,  Saxony;  Kupferberg. 
Bavaria;  South  Australia;  Chili,  etc.  In  bluish  green  spherical  forms  in  the  lava  at  Monti  Rot»U 
Etna. 

In  Somerville  and  Schuyler's  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wolcottville, 
Conn.,  chrysocolla  ot^curs  associated  with  red  copper  ore,  native  copper,  and  green  malachite; 
in  Pennsylvania,  near  Morgantown,  Berks  Co.;  at  Perkioraen;  at  Cornwall.  Lebanon  Co.;  also 
with  similar  associated  minerals,  and  with  brown  iron  ore.  in  Nova  Scotia,  at  the  Basin  of 
Mines;  also  in  Wisconsin  and  Michigan,  mixed  with  carbonate  of  copper.  In  fine  specimens, 
sometimes  glassy  green,  at  the  Clifton  mines,  Graham  Co.,  Arizona;  also  at  the  Old  Globe  mine, 
Gila  Co.,  and  at  many  other  points.    Emma  mine,  Utah 

Chrysocolla  is  from  ;rpi>o'o5,  gold,  and  k6XX(x,  glue,  and  was  the  name  of  a  material  used  in 
soldering  gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  of 
the  ancient  chrysocolla  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the 
best,  as  Dioscorides  says,  was  that  which  was  xaraKotJoas  TtpaaiZovcaf  or  of  a  fine  leek-greeo 
or  pnise  color ;  and  the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a 

{)rom{nent  locality.  Pliny  says  the  mineral  i^as  named  after  the  real  chrysocolla.  because  it 
ooked  like  it.  It  may  have  included  carbonate  of  copper,  as  was  true  to  some  extent  of  the 
chrysoc4}lla  and  mountain-green  of  the  16th,  17th,  and  18th  centuries.  The  C4gruleum  motitanum 
of  Wallerius  included  both  chrysocoila  and  an  earthy  variety  of  the  carbonate 

KuPFKRBLAU  O.  Bosc,  Reis.  Ural,  1.  414.  1837.  Bogoslovskite  HcddU,  Enc.  Brit..  16.  411, 
1883.  An  impure  copper  silicate  from  the  Bogovslosk,  Ural.  It  yielded  Rose  COt  when  treated 
with  acid. 


G. 

810, 

CnO 

HaO 

Fe,0, 

AUO, 

1. 

Bogoslovsk 

86  54 

40  00 

20-20 

1-00 

— 

2. 

Etna 

8541 

44-43 

18-72 

tr. 

tr. 

8. 

Somendllite 

85-4 

851 

28-5 

— . 

— 

4. 

n 

• 

37-25 

4517 

1700 

.~ 

.i_ 

6. 

Vemidovite 

31-55 

83-14 

23-03 

... 

0-53 

6. 

Cyanochaldte 

2-79 

26-90 

49-63 

16-52 

— . 

— 

7. 

Pilarite 

2-62 

t  88-6 

19-0 

21-7 

.— 

16-9 

8. 

Ivan  hoe  M..  Arizona 

84  08 

33  22 

31-65 

— 

— • 

9. 

Utah 

3719 

26*03 

25-76 

~^ 

10  78 

10. 

California 

49-1 

30-4 

18  0 

1-2 

_ 

11. 

N.  S.  Wales 

4311 

85-28 

21-82* 

ir. 

— 

12. 

L.  California 

67-07 

24  95 

5-82 

0-27 

0-55 

13 

«i 

46-45 

3915 

7-99 

0-48 

3  65 

14. 

Chili 

81-35 

42-51 

21-62 

1-97 

2-88 

15. 

Cerro  Blanco 

16-62 

65-80 

730 

4  96 

16. 

«(          <( 

26-69 

39  89 

24  00 

1-50 

0-42 

17. 

<i          i« 

25-94 

81-91 

2615 

9-23 

18. 

Gila  Co.,  Arizona 

2-04 

8158 

30-28 

28-71 

0-84 

6-27 

•  At  120% 

11-92 

. 

b 

X  =  PbO  0-26,  ZnO  0  09. 
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606.  OHLOROPAIi.  Bernhardt  d  Brandes,  Schw.  J..  36.  29,  1822.  Unghwarit  Olodkar, 
Grundr.,  587,  1889.  Noutroniie  Berthier,  Anu.  Ch.  Pbys..  36.  22,  1827.  Pinguite  BreUh., 
Schw  J.,  66,  808.  1829.  Feltbol  FreiesUhtn,  Mag.  Orykt.  SachseD,  6,  186.  Gramenite  KranU, 
Ber.  Died.  Ges.,  Bonu,  March,  1857;  C  Bergemann,  Jb.  Min.,  895,  1857.     Graminite. 

Compact  massive,  with  an  opal-like  appearance;  earthy. 

H.  =  2-5-4-5.  G.  =  1-727,  J-870,  earthy  varieties,  the  second  a  conchoidal 
specimen;  2*  105,  Ceylon,  Thomson.  Color  greenish  yellow  and  pistachio-green. 
Opaque  to  sub  translucent.  Fragile.  Fracture  conchoidal  and  splintery  to  earthy. 
Feebly  adhering  to  the  tongue,  and  meagre  to  the  touch. 

Var. — OhUfTopcU  has  the  above-meutioned  characters,  and  was  named  from  the  Hungarian 
mineriil  occurring  at  Uu^hwar,  whence  Glocker's  name  Unghwnrite.  It  is  described  as  breaking 
into  paralielupipeds,  having  opposite  magnetic  polarity  at  opposite  angles. 

Nanironite  is  pale  straw-yellow  or  canary-yellow,  and  greenish,  with  an  unctuous  feel; 
flntteus  and  urows  lumpy  under  the  pestle,  and  is  polished  by  friction;  from  Nontron,  Dept.  of 
Dordogne,  France 

Pinguite  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
luster,  not  adhering  to  the  tongue;  the  original  from  Wolkeostein  in  Saxony. 

Fettbol  hiis  a  liver-brown  color,  a  slightly  greasy  luster,  shining  streak,  conchoidal  fracture, 
and  G.  =  2  249,  Breith  ,  and  is  from  HalsbrQcke  near  Freiberg. 

Oraminiie  has  a  grass  green  color  (whence  the  name),  and  occurs  at  Menzenberg,  in  the 
Siebeiigebirge,  in  thin  fibrous  seams,  or  as  a  feather  of  delicate  lamellae;  U.  =  1;  G.  =  1*87, 
after  drying  at  212**  F.;  luster  and  feel  somewhat  greasy,  as  in  pinguite. 

Comp. — A  hydrated  iron  silicate,  perhaps  with  the  general  formula  H,Fe,Si,0,, 
+  2H,0  or  Fe,0,.3SiO,.5H,0  =  Silica  41-9,  iron  sesquioxide  37-2,  water  20*9=100. 
Alumina  is  present  in  some  varieties. 

The  water  and  silica  both  vary  much.  The  Hun^rian  chloropal  occurs  mixed  with  opal, 
and  graduates  into  it,  and  this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Ou  the  comp<»sition  of  this  and  related  minerals,  cf.  Collins,  Min.  Mag.,  1,  70,  1876. 

Anal.— I,  Hemlinrdi  &  Braudes,  1.  c.  2.  Berthier,  Ann.  Ch.  Phys.,  36,  22,  1827. 
3.  Diifreiioy,  Anu  Mines,  3,  893.  1838.  4.5.  Mehner.  J.  pr.  Ch.,  49.  882,  1860.  6.  Karsten, 
Srhw.  J..  o6,  9.  1832.  7,  Bergemann.  1.  c.  8,  Schrauf,  Jb.  Min.,  255,  1877.  9,  WeibuU, 
G.  F6r.  F5rh.,  5.  627.  1881.  10.  Thorpe,  J.  Ch.  Soc.  23,  29.  1870.  11,  Collins.  Min.  Mug.,  1, 
67.  1876.  12.  Liversidge,  Proc.  Roy.  8oc.  N.  S.  W.,  Nov.  8,  1880.  18-18,  E.  P.  8mith,  Am. 
Ch.  J.,  6,  277,  1883.  19,  L.  N.  Chappell,  Ch.  News,  60,  220,  1884.  Also  other  analyses  6th 
£d.,  p.  461. 


1.  Uiigliwar,  earthy 

2.  Noutrun,  NontnmiU 


G.  SiO,    PeaO.  Al.O,  FeO  MgO  CaO    H,0 


45  0 
44  0 


820 
29-0 


•  I 


3.  Villefnince, 

4.  Aodreiisberg,  greenish 

5.  ••  hfack 

6.  Wolfe II stein,  Pinguite 

7.  OraminUe 

8.  Muc^rau 

9.  St^irbo,  Sweden 

10.  H»*ppei)heim 

11.  Smallucombe,  Devon 

12.  Mudgee,  N.  8.  W. 


208 
2-315 


3-96 
109 


—     2-87 
2-26      — 


219 
1-89 
194 


0  75      —     20        —     20  0    =    99-75 
8  6       —     2-1        —     18  7   clay  1-2- 

[98-6 
—     23-0    =t  100-20 
111    21-82  =  100-48 
tr.       —     20-38  =  102-91 
0-45      —     2510  MnaO,  015 

[=  100 
88  39    25  46    687    280    0-75    056    23-36  MnO  0  67, 

[K,0  114  =  100 
2-84    3-85    18-32  =    9954 
ir.      2  09      705  =    99  91 
ir. 


40-68  30-19 

40-50  33-70 

46-21  36-32 

86-90  2950 


1-80    6  10 


42  93    28  91    3  19      — 
4859    32-54    909    055 
40  80    86-44      —       — 


39-70    21  94  10  92      —       — 
49-66    2911      —       —     051 


13.  Lehigh  Mt.,  Penn.,  drk.  yw. 

14.  •  ••      U  yw.     2033 

15.  "  ••     yw.grn. 


40-«l 
42  79 


39  80      — 
89  19      — 


16. 

«< 

17 

•« 

18. 

•1 

<( 


white 


19.  Albemarle  Co  ,  Va. 


2-06 


2-68    20  98  =  100-40 
014    25-41»alk.  [1-891 

2-61     17-58«»Na,O0-60, 
[K,0  017  =  100-19 

—  19-79  =    99  90 

—  19  <W  =  101-07 
2079    KaO    4-54 

[=  99  54 
20-45  =  100-25 
17-71  =  100-77 
17-65    KaO    0-94 
[=  10010 
38-64    2218  2005    004    0  44    109    15-71  =  98 15 


41-16  30-79  2-05  0  21   —   — 


41-41  a^-SS  3-04  — 
43-54  39-52  —  — 
44-52  11-04  25  95   — 


ir,       — 


•  Over  HaS04  11  58.  at  250"  7-22. 


^  Combined  522. 


r.,  etc.- Yields  water.    B  B.  infusible,  but  turns  black  and  becomes  magnetic.    With 
the  tiuxes  gives  reactions  for  iron.     Chloropal  is  partially  decomposed  by  hydrochloric  acid; 


SiO, 

Al.O, 

Fe,0, 

51-20 

8-29 

19  62 

48-52 

6-94 

.. 

MdO 

MgO 

CaO 

H.O 

0-25 

404 

— 

16-80    =    100-20 

0-59 

24-72 

2-79 

10-70  =    w-ae 
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pinguite  is  completely  decomposed,  with  separation  of  pulveralent  silica,  while  nontronite 
gelatinizes  with  hydrochloric  acid. 

Obs.— Localitiea  are  mentioned  above.  The  locality  of  chlaraptU  at  Meenser  Steinberg  it 
near  GOttin^en;  pinguiie  occurs  also  at  Sternberg  in  Moravia. 

The  Lehigh  Mt ,  Pa..  locality  is  south  of  Allentown,  near  Mountainville,  where  it  occurs  in 
connection  with  iron  deposits. 

Named  from  ;t^(u/96$,  ^re^n,  and  opal, 

Chloropal  also  occurs  (Church,  Ch.  News,  2,  71,  1866)  in  a  feldspar  quarry,  near  the  old  tin 
mine  known  as  Carclase,  not  far  from  St.  Austell,  in  Cornwall,  associated  with  fluorite;  it  is  tlie 
variety  which  has  been  named  graminite. 

Glasurite.  Protonontronite  a.  Kriop  [Vers.  Oberrh.  G.  Ver.  Stuttgart,  18,  1888],  Ta- 
Kr.,  18,  668,  1891.  Imperfectly  characterized  silicates  occurring  in  amygdaloidal  cavities  in 
the  limburgyte  of  Sasbach  in  tbe  Kaiserstuhl.  Qlaturite  is  a  brownish  yellow  substance  mixed 
with  calcium  carbonate,  etc.,  appeariug  in  layers  as  a  glazed  coating  of  the  cavities.  After 
partial  purification  the  results  of  analysis  1  were  obtained. 

Protonontronite  is  a  dark  leek-green  substance  which,  mixed  with  calcium  carbonate,  forms 
a  greenish  white  fatty  mass  filling  the  cavities  entirely.  Composition  of  material  freed  from  the 
carbonate  in  analysis  2: 

FeO 

600 

Anthosiderite  Hausm.,  Gel.  Anz.  GOtt.,  281,  1841. 

In  tuft«  of  a  fibrous  structure,  and  sometimes  collected  into  feathery  flowers.  Resembles 
cacoxene.  H.  =  6  5.  G.  =  3.  Luster  silky,  a  little  chatoyant  on  a  fresh  fracture.  Color 
'Uiher-yellow  and  yellowish  brown,  somewhat  grayish,  rarely  white.  Powder  bi-own  to  colorless. 
Opaque  or  slightly  subtranslucent.    Gives  sparks  with  a  steel.    Tough. 

Composition.  2Fe90t.9SiOs.2HsO  =  SUIca  608.  iron  sesquioxide  85*7,  water 4*0  =  100. 
Analysis  by  Schnedermann  (1.  c,  and  Pogg.,  62,  292,  1841)  of  the  yellow  variety: 

t    SiOs  60-08  Fe,Os  84'99  H.O  8*59    =    9866 

B.B.  becomes  reddish  brown,  then  black,  and  fuses  with  difilculty  to  a  black  magnetic  slag. 
Decomposed  by  hydrochloric  acid. 

From  Antonio  Pereira.  in  the  province  Minas  Geraes,  Brazil,  where  it  is  intimately  asMCiated 
with  magnetic  iron.    Named  from  ay^o%,fiou>er,  and  aidrfpoi,  iron. 

606.  HXaXNOBRITB.  Hisingerit (fr.  Riddarhyttan)  Bert.,  Po^g.,  13,  605, 1828.  I>eger6it 
Eolmberg,  Bidr.  Pinl.  Nat.,  1,  4.  Min.  Ges.  St.  Pet,  1850,  1851,  N.  NordenskiOld,  Verz.  Finl. 
Min.,  1852.  Skotiolit  Arppe,  Fhisk.  Min.,  18,  1857.  Mauganhisingerite  WeibuU,  Ofv.  Ak. 
Stockh.,  41,  No.  9,  21,  1884. 

Amorphous,  compact,  without  cleavage. 

Fracture  conchoidal.  H.  =  3.  G.  =  2'5-3'0.  Luster  greasy,  inclining  to 
vitreous.     Color  black  to  brownish  black.     Streak  yellowish  brown. 

Comp. — A  hydrated  ferric  silicate,  but  of  uncertain  composition,  the  material 
analyzed  being  in  most  cases  of  questionable  homogeneity. 

Var.— (1)  Hisingerite,  (2)  Degeroite,  G.  =  2*54,  Holmberg;  H.  =  2'6;  color  blackish  green 
to  black.  (8)  Scotiolite;  G.=  8*09;  H.  =3;  colot  dark  green  to  black  (and  named  from  o-jcdnos, 
dark)',  contains  much  magnesia,  and  less  water  than  hisingerite. 

Manganhisingerite  from  Vestra  Silfberg,  Sweden,  anal.  i4,  is  an  alteration-product  of 
knebelite,  probably  not  homogeneous.    G.  =  2*469. 

Anal.— 1-10.  Cleve,  Oberg,  Lindstr5m.  NoMeuskiOld.  Thoreld,  Ofv.  Ak.  Stockh.,  23. 169, 
1866.  11,  Rg.,  Pogg.,  76,  898.  1848.  12.  Thoreld,  Ofv.  Ak.  Stockh..  169,  1866.  18,  Arppe, 
1.  c.  14,  Weibull,  1  c.  15,  Rand,  Proc.  Ac.  Philad.,  804, 1872.  16,  F.  W.  Clarke,  Am.  J.  Sc,. 
34,  138,  1887.    17,  Church,  J.  Ch.  Soc,  23,  8,  1870. 


SiOa 

Al,0, 

Fe,0, 

FeO 

MdO 

MjcO 

CaO 

H,0«  H,OC1<W) 

1.  Riddarhyttan 

8502 

1-20 

39-46 

220 

— 

0  80 

<r. 

10-50    11-20     insoL 
[0*95=101-83 

2. 

8508 

1-38 

40  28 

223 

_ 

0-35 

0-36 

20-78        =100-46 

8.  Solberg,  Norway 

85*83 

— 

8214 

7-08 

— 

3-60 

— 

1038    11-66=10019 

4. 

87  55 

1-17 

30-57 

700 

— 

2-91 

1-41 

7-21     1811=  100-98 

5.  Jordan 

84-90 

— . 

3600 

9-20 

—- 

2-67 

—- 

9-18      9-88=10123 

6  L&ngban 

35  71 

— . 

27-70 

7-52 

3-02 

1-68 

1*48 

10-64    1219=  99-94 

7.  Waldemarsvik 

83-66 

— . 

39-90 

2-80 

2-95 

_ 

11-72      9-87=  99-90 

8.  Orijttrvi 

86-92 

>— 

81  87 

892 

— 

2  06 

... 

7-59    18-56=10092 

9.  Tunabcrg 

87-14 

1-89 

30  24 

8  02 

017 

606 

— 

10-95    10-61=  99-58 
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810,  Al,Os  FeaOs     FeO  MnO  MkO  CaO  H,0«  H.O(100») 

10.  L&ngban, BeotMUt               36*78     —  84*97    809  tr.  8-75  —  9*20      6*80=  9904 

11.  Riddarhytlan, J3&.               88-07  —  8478  17-59  —  046  2-56  1154       —   =100 

12.  Deger5,  Begeraite                 8415  0*75  88  68    108  —  2*83  2*70  7*94    11*60     insol. 

[1-64=100  82 
IZ.  OnjhTyU  Scoiiolite  40  97    0*60    18  04  11-70      —    15-63    0-38      879      7-68=98-74 

14.  Vestra  bilfberg  8709    1-39    84-34      —    15-50*  2  62    192      7  81       —  =100*67 

15.  Gap  Mine,  Pa.  3540      —     27  46  12-53      —       —       —       9  89    14-30=  99*58 

16.  Alex.  Co.,  N.  C.  3116    8  06    85  86b     «.       _     643      —     2O0O       —   =10101 

17.  Lostwiihiel  8614      —     52  94      —       —       <r.       —      1049      —   =  99-57'» 

»  Mn,0. .  »»  Chiefly  but  not  wholly  FeO.  •  Above  100%  *>  Also  PaO*  0  82. 

A  mineral  from  Ducktown.Tcnn.,  pseudomorph  after  calcite,  gave  Genth:  SiOs  24*42,FeflOi 
49  02.  ZuO  117.  MgO  0*41,  CaO  1-83,  HaO  23  70  =  100*55     Am.  Phil.  See.  24,  21.  1887. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  with  difflcultj'  to  a  black  magnetic  slag.  With 
the  tluxes  gives  reactions  for  iron.    In  hydrochloric  acid  easily  decomposed  without  gelatinizing. 

Obs.— Found  at  the  various  localities  mentioned  above.  At  Riddarbvttau  it  occurs  in  i-eni- 
form  masses  associated  with  py rite  in  a  copper  mine,  and  is  a  i-esult  01  altenition ;  at  DegerO, 
near  Helsingfors,  Finland,  in  a  silver  mine. 

Named  after  the  Swedish  chemist,  W.  Hisinger  (1766-1852). 

GiLUNOiTE.  Svart  Stenart  (fr.  Gillinge)  Hinnger,  Afh..  3,  804,  1810.  Gillingit  Hisinger, 
Min.  Geogr.  Schwed.  (WOhler's),  102,  1826.  Thraulit  (fr.  Bodenmais)  KbL,  Pogg.,  14,  67,  1828. 
Traulit. 

Amorphous  to  compact.  H.  =8.  G.  =  8045,  Gillinge,  Hisinger.  Luster  shining  to  dull; 
surface  of  fracture  earthy.    Color  black  or  blackish. 

Anal.— 1,  Hisinger,  Afh.,  3,  804.  2,  Rg.,  Pogg.,  76,  400,  1848:  also  Hoglund  and  Tamm, 
Ofv.  Ak.  Stockh.,  23.  169,  1866.    8,  Hermann,  J.  pr.  Ch.,  46,  238,  1849.    4.  Hisinger,  Pogg., 

13.  505,  1828.    5,  Eobell,  1.  c. 

8iO,       Al.O,     Fe,0,      FeO       MgO       CaO        HaO 


1.  Gillinge 

27  50 

5-50 

52-27*        — 

— 

— — 

11-75  =    97  02 

2. 

3218 

— 

3010        8-63 

4-22 

6*60 

19*37  =  100 

8.  Oriinrvi 

4.  Bodenmais,  Thraulite 

29*51 

— 

10-74      37-49 

7  78 

—. 

1800  =     98*52 

8177 

..^ 

49  87 

.— 

— 

20*00  =  101-64 

5.            "                  " 

81-28 

_- 

43*42        5-70 

— 

.— 

19-12  =     99*52 

*  Incl.  0*77  MuaOa. 

Yields  much  water.  B.B.  fuses  at  5  to  a  black,  slnggy,  opaque,  magnetic  globule  Decom 
posed  by  hydrochloric  acid. 

From  Gillinge  mine,  in  Sddermanlnnd,  Sweden,  whence  the  name.  TItrauUte  ^nnmcd  from 
fiM(ri>Adf./rri^'^)  occurs  at  Bodenmais,  three  leagues  from  Zwiesel,  in  Bjivaria.  wiih  vivianile, 
etc. 

JoLLYTE  Fr.  p  Kohelh  Ber.  Ak.  MClnclien,  168,  1865. 

Compnci,  amorphous.  H  =3  G.  =2  61.  Lusler  weak,  greasy.  Color  dark  brown, 
with  greenish  powder.    Analysis. — Kobell. 

SiOa  35  55  AlaOi  2777  FeO  1667  MgO  6*66  HaO  13*18  =  99*83 

Occurs  at  Bodenmais  in  Bavaria,  with  pyrite.  vivianite,  iolite,  etc.  Resembles  a  hisingerite 
in  which  the  iron  is  replaced  by  alumina.     Named  after  the  physicist,  G.  Jolly. 

Melanobiderite  t/.  P.  Cooke,  Am.  Ac.  Sc,  10,  451,  1875. 

Amorphous;  compact.  H.  =  4-5.  G.  =  3-891.  Luster  vitreous,  inclining  to  resinous. 
Color  black,  with  a  tinge  of  red.     Streak  brownish  to  brick  red.     Subtranshiceut. 

If  homogeneous,  a  basic  hydrated  iron  silicate,  having  the  formula  Fe6SiOi4.6HaO  or 
4Fe,0«.SiOa.6HaO  =  SiO,  74,  FeaO,  79  2.  HaO  13*4  =  100.     Analysis.— W.  H.  Melville,  ibid.: 

i  SiO,  7  42  FeaO,  7513  AUO,  4-84  HaO  (above  100**)  7-68.  100'  617  =  100*74 

In  the  closed  tube  decrepitates  and  gives  off  water.  B.B.  fuses  at  4^  to  a  magnetic  mass. 
Gkltitinizes  with  hydrochloric  acid. 

Locality.  Mineral  Hill,  Delaware  Co.,  Penn.  Named  from  fi^Xa^  and  aidrfpoi,  in  allusion 
to  the  black  color. 

Genth  (2d  Rep.  Mic.  Pennsylvania,  p.  216,  1876)  suggests  that  melanosiderite  is  only  a 
variety  of  an  iron  hydrate,  probably  a  limonite.  If  the  silica  is  an  impurity  the  composition  is 
exactly  that  of  limonite,  as  Cooke  remarks;  he,  however,  regards  it  as  a  ba«»ic  silicate  on  the 
grotiod  of  its  vitreous  luster,  fusibility,  definite  composition,  and  the  fact  that  it  gelatinizes 
with  acida 
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AvABiTB  /.  Krenner  [FOldt.  firtesitO,  2,  105,  1881],  Zs.  Kr.,  8.  537,  1883.  Occurs  at  the 
limonile  deposits  of  the  Avasthal,  Comitat  Szatbmdr,  Hungary,  aud  locally  known  as  EUen 
peelierz.  Massive,  black,  but  in  thin  splinters  translucent,  giving  a  red  color.  Fracture  con- 
cho  idnKbrittle.     Luster  vitreous.     H.  =  8  5.     G.  =  8  83. 

Composition ,  according  to  Loczka,  stated  to  be  5FesOs.2SiO9.9H9O.  Acetic  acid  dissolvo 
the  iron  aud  leaves  the  silica  in  transparent  colorless  and  glassy  particles.  Probably  only  a 
siliceous  linionite. 


607.  BBMBNTTTB.     0,  A,  K6nig,  Proc.  Acad.  Philad..  810,  1887. 

In    radiated  stellate  masses  with  small  foliated  structure;   resembles  fiome 
pyrophyllite. 

Uleavage:    perfect,  and   structure  micaceous.     Soft.      G.  =  2*981.     Luster 
pearly.     Cmor  pale  ^niyish  yellow. 

Comp. — ^Approximately  2MnSiO,.H,0  =  Silica  42'9,  manganese  protoxide  50*7, 
water  6  -4  =  100. 
AnaL — EOnig,  1.  c: 

SiO,  89  90     Mn0  4212     FeO  [3  75]     Zn0  2  86     MgO  3-88*      H,0  8  44  =  100 

•  CaO  trace. 

Pyr. — Fuses  readily  to  a  black  glass;  reacts  for  manganese  with  the  fluxes.  Water  expelled 
above  100**.     Dissolves  in  hot  hydrochloric  acid  without  gelatinizatiou. 

Obs.— Occurs  closely  nsscKuuted  with  calcite  at  the  zinc  mines  of  Franklin  Furnace,  N.  J. 
Named  after  Mr.  C  S.  Bemeut  of  Philadelphia. 

508.  OARTOPIIJTB.    Karyopilit  A.  Hamherg,  G.  F6r.  POrh.,  11,  27,  1889, 

Massive.  In  stalactiiic  and  leniform  shapes,  compact  within,  the  outer  portions  showing  A 
concentric  radiate- fibrous  structure;  forming  a  felted  mass  as  seen  under  the  uiicntscope. 

H.  =  3-8*5.  G.  =  2-83-a  91.  Color  brown  on  the  fracture.  Double  refraction  weak. 
Extinction  probably  parallel. 

Oomp.— Approximately  4Mn0.3SiOft. 3H,0. 

AnaL — Hamberg,  1.  c.     The  material  not  entirely  pure. 

SiO,        MnO       MgO       CaO       H^O  PbO      Fe,0. 

8616       46*46       4*80       028       9  81''         0-87        1  88  AUO.  0*85,  alk.  0*20,  CI  0*09  =  W  89 

*  Given  off  between  1 15"  and  a  low  red  heat. 

Easily  soluble  in  strong  acids. 

ObB.—Occurs  at  the  Harstig  mine  near  Pajsberg,  Wermland,  Sweden,  with  ciyBtallized 
native  lead,  sarkinite,  brandtite. 

Named  from  Kccpvov,  walnut,  and  niXo^,feU, 

509.  NEOTOOITB.  Neotokit  N.  NordenskiMd,  Verz.  Finl.  Min.,  1852.  Wittingit  id.,  lb. 
Yattenhaltigt  Manganoxid-silikat  J  F.  Bahr,  Ofv.  Ak.  Stockh.,  7,  240. 1850.  Stratopeit  L.J. 
IgeUtrom,  ib..  143.  1851  (with  mention  of  *  Neotokit"  and  "Wittingit"). 

Amorphous.  H.  =  8-4.  G.  =  2*64-28  Luster  dull,  sometimes  feebly  submetallie 
Color  black  to  dark  brown  and  liver-brown.     Streak  dark  brown  to  black.    Opaque. 

Oomp. — A  hydrr.ted  silicate  of  manganese  and  iron,  but  of  very  doubtful  composition. 

NeotocUe  is  included  by  Nordenski51d  along  with  stratopeite.  and  good  authority  appean 
thus  to  be  given  for  setting  aside  the  older  analysis  of  it  by  Igel8tr{>m.  in  stratopeite,  G  -=  264, 
according  to  IgelstrOm;  in  neotocits  and  wittingite,  G.  =  2'7-2'8,  accoitiing  to  N.  Nordenskidld. 

Anal.— 1-4,  Cleve  and  A.  E.  Noi-denski5ld,  Of  v.  Ak.  Stockh..  23,  169,  1866.  6.  Norden- 
ski51d,  J.  pr.  Ch.,  100,  122.  1867  and  1.  c.    6,  7,  Bahr,  1.  c. 

G.  SiO,  A1,0,  FetOs    FeO    Md,Os  MdO    MfrO    CaO  H,0>  H,OriOO*) 

1.  Pajsberg,  Stratopeite  213     35-83    —     8  20      —       —    29  87  8*66    —    1008    608       PW) 

(2  13=100  H<i 

r  "  *'  35  05    —      1'86      —       —    38  49  5-27  0-47    9  81     6  91        m^ 

'3:n  =  100  67 

5.  Q(i&ir\k\(ixii\,  Neotoeite  2  10     35*79    —    1090  13-93     —    20  51  2  44  0*53    8  48  '7  29=  99156 
4.  •*  '*         2  94      34  38  1-57  18-58    288     —    2267  2-50    —      9  30    807=  99-95 

6.  BvL'dyxk,  Wittingite  39  72    —      2  06      —        3476        1-21  0-69  12  25    9  73=100  43 

6.  Klapperud  2  88      3r)  20  111    070      —    47  91     —    4-43  061     9  43      —  =100:» 

7.  "  2-9S      34  72  109  10-45      —    4264     —    0-36  0-56    9  76      —  =  99  5J< 

•  Above  100°. 
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Pyr^  etc. — Yields  much  water.  Reactions  with  bonix  for  manganese  and  iron.  Difficultly 
fusible  to  infusible. 

Obs. — Occurs  with  rhodonite  at  Pajsberg.  Filipstad,  Sweden  (stratopeite);  Ocstrikland 
(neoiodte)  in  Sweden;  at  Ingoa  {ib.),  Finland;  at  Wittingi  {mttingiU)  in  Storkyro,  Finland;  at 
Bredvik  {ib.)  in  West  Gothland:  at  Elapperud  iu  Dalecarlia. 

Named  from  yeozoKo^^  of  recent  origin.    This  name  autedates  straiopeite. 

A  hydrated  manganese  silicate  near  ucotocite  and  stratopeite  from  the  Dilleuburg  mining 
reirion,  Germauy,  iias  been  investigated  by  A.  Schneider,  Jb.  preuss.  G.  LaDdesanstHit,  472  et 
teq.,  18!{7.  The  mauganese  ore(Kie8eImangHn)  is  a  heterogeneous  mass  varying  from  yellowish 
brown  to  reddish  brown  in  color.  It  has  been  derived  from  the  alteration  of  a  silicate  of 
manirnnese  protoxide,  which  last  appears  in  the  ore  in  thin  layers  and  kernels  surrounded  by 
redtliHh  layers.  H.  =  8-4.  G.  =  3*405.  Luster  greasy.  Color  amber-yellow;  streak  jrellow- 
browu.  Doubly  refracting.  Optically  biaxial,  positive.  Composition  approximately  given  bv 
anal.  1  by  Bftiwald,  but  the  material  not  entirely  pure.  Anal.  2  gives  the  composition  of  dark 
red-br^wn  portions,  amorphous,  H.  =  4,  G.  =  2675.  mixed  with  limonite,  calcite,  etc 

SiO,    AUOi    Fe,0«     MnO      CaO     MgO      H,0      CO, 

1.  85*64      2  59        802      89  26      1-75      I'SL      13-94      0'60  alk.  iim{0<.  =  9811 

2.  80-21      2*80      12  49      2916      604      0*96      1662      2*40  =  10020 

Kl'psteinite  is  another  hydrated  manganese  silicate,  but  impure.  See  p.  881.  See  also 
hydrorhodouite,  p.  8^1,  hydrotephroite,  p.  458,  epigeuiteor  neotesite,  p.  458. 

Penwithite /.  H.  Collins,  Min.  Ma^..  2,  91.  1878;  3,  89,  1879. 

Massive.  Fracture  conchoidal.  Brittle.  H.  =  3  5.  G.  =  2*49.  Luster  vitreous.  Colot 
dark  amber  to  reddish  brown.    Transparent.    Analysis: 

i  SiO.  36-40      MnO  87  62     FeO  252       H,0  21  80       MnO.  tr.       U,Ot  080      Cu  tr,  =z  98  64 

Formula  MnSiOs  +  ^  HiO.  B.B.  fuses  with  difficulty.  Occurs  with  quartz  and  rhodochrosita 
in  the  district  of  Pen  with  (whence  name),  West  Cornwall. 


APPEirDIX  TO  HYDROUS  SILICATES. 

Allophitb  Webskp,  Zs.  G.  (>es.,  26,  899,  1878. 

In  dense,  microK^rystalline  masses,  on  fracture  dull,  and  easily  polished  to  a  greasy  luster 
by  the  hand.  G.  =  2*641  Leffier.  Color  pale  grayish  green.  In  appearance  very  similar  to 
pseudophite;  distinguished  from  serpentine  by  inferior  hardness.    Analysis. — Leffier,  1.  c: 

SiO,  36  28        A1,0,  21-92         Fe^Os  218         Cr,Os  0*85         MgO  85-53         HaO  2*97  =  99*68 

The  water  goes  off  only  at  a  high  temperature.  Occurs  at  Langenbielau,  Silesia;  also  at 
Reicbenstein.     From  a  quarry  of  limestone  occurring  in  the  gneiss. 

Amtttxitb  C.  U.  Shepard,  App.  Cat.  Meteorites,  Amherst.  Mass.,  1872. 

Massive  and  crystalline,  presenting  minute  coppery  laminae  with  a  fibrous  cleavage. 
H.  =  3-5-4.  G.  =  2*52.  Color  dark  greenish  brown.  An  analysis  gave:  SiOa  39*80.  MgO  86-12, 
FeO  6*70,  H.O  16*79,  with  traces  of  Cr,Os,  CaO,  EaO  =  9801.  This  composition  approaches 
that  of  serpentine  or  deweylite. 

AquACREPTiTK  (7.  U.  Shepard,  Am.  J.  Sc,  46,  256,  1868. 

Massive,  occurring  in  irregular  polyhedral  fragments,  with  flat  or  concave  surfaces. 
H.  =  2*5.  G.  =  205-208.  Luster  dull.  Color  yellowish  brown.  Streak  orange-yellow. 
Brittle.  Adheres  to  the  tongue.  Falls  to  pieces  in  water,  with  a  crackling  noise.  Analysis. — 
J.  i\.  Eaton,  1.  c: 

G.  =  205  SiO,  48*03        AUO,  5*56       Fe»0, 12*80       MgO  19*58        H,0 17-40=97'87 

Decomposed  by  hydrochloric  acid.    Found  in  a  vein  in  serpentine  at  West  Chester,  Pa. 

Arctolttk.     Arktolite  Blomstrand,  *'  Ett  hOgnordlskt  mineral,"  G.  F5r.  FOrh.,  6.  210, 1880. 

Occurs  in  a  crystalline  limestone,  forming  small  irregularly  curved  crystalline  plates,  gener- 
ally compact,  occasionally  showing  prismatic  angles  of  (^"-56  ,  SjOgren.  H.  =  5.  G  =  3*08. 
Colorless  or  yellowish  to  greenish.     Analysis: 

SiO,         TiO,         AUO,        Fe,0.  CaO  MgO        Na,0       K,0         HaO 

I  44-93  0  38  23*55  1*24  18-28  1080         1*73         0*79  8-54  =.  9974 

This  corresponds  to  H90.(Ca,Mg)O.AU03.8Si09.    B.B.  fuses  with  difficulty  to  a  white 
enamel;  partially  attncked  by  ncids  with  the  separation  of  tiocculent  sUics 
Found  in  1861  on  Hvitholm.  near  Spitzber^er 
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Balvbaiditb  HeddU,  Mln.  Mag.,  4,  117,  1880. 

btructure  saccbaroidal.  H.  =  6.  G.  =  2*91.  Color  pale  purplish  brown.  Analysb  ot 
dark  vuriety: 

SiO,         Al.O,       Fe,0,        MdO        MgO  CaO         Na,0        K,0         H,0 

4604  2011  2  52  0-79  8*80  18-47  2'72  1-80  4*71  c  100-03 

B.B.  fuses  with  mtumescence  to  a  vesicular  pale  blue  glass. 

Occurs  in  u  granular  limestone  at  Balvrald,  Inverneas^hire,  Scotland. 

Barettitb  BonUncd  [Atti  della  Soc.  Ital.  dl  Sc.  Nat,  111.  Jb.  Min.,  750,  1868;  Min.,  2, 
778,  1H75. 

In  nodular,  radiated,  and  fibrous  masses.  H.  =  2*5.  G.  =  2*5.  Color  apple-green.  Streak 
white.  Feel  soapy.  Analysis  by  Seslini:  8iO.  80*96,  A1,0, 159.  FeO  717.  CaO  83  67,  MgO 
9*96.  CO,  9-11,  H,0  1-20,  alkalies  with  SO.  and  PaOt  6*84  =  100.  From  Traversella  m  the 
province  of  Ivrea. 

Bhreckitb  or  Vreckitb  Heddle,  Min.  Mag.,  3,  57.  1879. 

Fine  grauulnr.  scaly;  soft  and  friable.  Occurs  as  a  light  apple-green  coating  on  quaitz 
crystals.    An  analysis  gave: 


SiO, 

Al.O. 

Fe,0. 

FeO 

MnO         CaO 

MgO 

H,0 

alk. 

84-92 

716 

12  71 

211 

0*41          1608 
•103  at  100*0. 

8-26 

17.77a 

ir,  =  99-43 

Soluble  in  hydrochloric  acid.  From  a  cavity  in  a  boulder  of  syenitic  granite,  found  on  the 
hill  of  Ben  Bhreok.  near  Tongue,  in  Sutherland,  Scotland. 

Bravaisitb  E.  MaUard,  Bull.  Soc.  Min..  1,  5.  1878. 

In  thin  layera  and  schistose  masses  consisting  of  fine  crystalline  fibers,  mostly  parallel  in 
position.  Unctuous  to  the  touch.  Paste-like  when  wet.  H.  =  1-2.  G.  =  2  6.  Color  gray  to 
greenish  gray.   Optically—.  Extinction  parallel.   Double  refraction  strong;  2£  =  40\  Analysis: 

SiO,  51-4       AlaO,  18  9       Fe.O,  4  0       CaO  2  0       MgO  88       K9O  6  5       HaO  188  =  994 

B.B.  fuses  easily  to  a  white  glass.  In  the  closed  tube  gives  off  water  and  becomes  browD. 
Partially  attacked  by  acids. 

Found  in  layei-s  in  tlie  coal  and  bituminous  schists  of  Noyant,  Allier  Dept..  France.  Named 
after  tlie  French  crystallographer.  M.  Bitivais.  Starkl  compares  bravaisite  witli  the  Wemerdtoi 
Anna-Cupelle  and  elsewhere  in  Austria,  cf.  p.  616,  and  Jb.  G.  Reichs.,  33,  654,  1888. 

Chonicritb.     Chonikrit  9.  Kobell,  J.  pr.  Ch.,  2,  51,  1834. 

Massive,  crystalline  granular,  or  compact.  H.  =  2*5-8.  G.  =  2-91.  Luster  weak  silky, 
to  glimmering  or  dull.    Color  white.    Analysis,  Kobell: 

810,85-69        Al.O.  1712         FeO  146         MgO  22-60         CaO  12-60         H.O  9  00  =  98-87 

Fuses  with  intumescence  at  8*5-4  to  a  grayish  white  glass,  and  is  deconipo8i*d  by  hydro- 
chloric acid,  the  silica  separating  in  powder. 

Forms,  with  pyrosclerite,  seams  in  serpentine  on  Elba.  Named  from  x^*^^'^^'f^^^**^^>  &"^ 
KpiToi,  test,  its  fusibility  distingiiishing  it  from  some  allied  minerals. 

Stated  by  Groth  to  be  essentially  decomposed  feldspar  mixed  with  diallage. 

Davrbuxtte  De  Koninek,  Bull.  Ac.  Belg.,  46,  240,  1878. 

In  aggregates  of  slender  laminsB  appearing  like  acicular  crystals;  parallel  eztinctioD; 
resembles  asbestus.  Cleavage  transverse.  Color  white  with  a  tinge  of  flesh-red.  Luster  pearly. 
Analysis  of  material  free  from  impurity,  except  quartz: 

t  SiO.  55-94      Al.O.  83*59      MnO  5  25      MgO  110      H.O  4*19      Fe.O.  or  FeO  <r.  =  100K)7 

The  amount  of  quartz  was  determined  as  from  18  to  18  p.  c. ;  in  the  above  analysis  16'68p.  c 
Slightly  attacked  by  acids.  Occurs  in  quartz  veins  in  the  Ardennes  schists*  at  Ottr6,  Belgium. 
Named  after  M.  Ch.  Davreux. 

Lacroix  shows  that  davreuxite  is  simply  a  hydrated  mica.  Optically  — .  2E  =  70*.  Bz 
±  cleavage  (001).    Bull.  Soc.  Min.,  9.  5.  1886. 

Dbbmauk  Breithaupi,  Char.,  104, 1882.  Massive,  reniform,  or  in  crusts  on  serpentine,  of  a 
resinous  luster  and  green  color.  Feel  greasy;  odor,  when  moistened,  argillaceous.  Apparently 
(5th  £d.,  p.  471)  a  hvdrous  silicate  of  iron  and  magnesium  near  deweylite,  but  probably  a  mixt- 
ure. From  Waldheim  in  Saxony.  The  name  is  from  Sepfia,  skin,  alluding  to  its  occurrence 
as  an  incrustation. 

DupoRTHiTE  /.  H,  OoHins,  Min.  Mag.,  1.  226.  1877. 

In  fibrous  masses  occupying  fissures  in  serpentine.  H.  =2.  G.  =  8*78.  Lualer  iflky« 
Color  greenish  to  brownish  gray.    Flexible  in  thin  fibers  like  asbestus.    Analysis  gave: 


BiO, 

Al.O, 

FeO 

MgO 

CaO 

Na,0 

49  21 

27*26 

6-20 

11-14 

0-89 

0-49 

SiO, 

AUO. 

Fe,0. 

MgO 

CaO 

H.0 

8875 

4-88 

16-82 

9-48 

26-52 

878 

rz      99  68 

8788 

7-77 

1568 

978 

26-67 

8-80 

=     100-93 
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H.0 

8-90  H,0  hygroscopic  0  68  =  99-27 

About  half  the  water  goes  off  only  at  an  elevated  temperature.  From  Duporth,  near  St^ 
Austell,  Cornwall. 

Efussitb  /.  X.  Smith,  Am.  J.  8c. .  11,  59.  1851,  48,  254, 1869. 

Au  altera! ion- product  of  corundum  iuto  flbrolite  subsequently  into  potash  mica,  and  con- 
tainiug  more  or  less  of  the  origiual  mineral.  From  the  emery  locality  at  Oumuch-dagh  near 
Ephesus. 

Le9tfyiU>  of  Lea  (Proc.  Ac.  Philad.,  44,  1867)  from  Unionville,  Penn.,  is  a  similar  mixture  of 
damouriie  imd  coruudum.  Cf.  S.  P.  Sharpies,  Am.  J.  iSc,  47,  819, 1869,  and  later  Geuth.  Am. 
Phil.  Soc.,  13,  a»7,  1878. 

FORCHHAMMERITB  HeddU,  £nc.  Brit.,  16,  415,  1888. 

Massive,  granular.  Luster  subresinous  to  dull.  Color  dark  green.  Composition  stated  to 
be  Fe»iOt.6UsO.     F^rOer  U 

GraiLBiTB  Fi9ch»r,  Hg.,  Min.  Chem.,  704,  1875;  Zs.  G.  Ges.,  28,.286.  1876. 
Massive.    Color  grayiah  yellow.    G.  =  8-404.    Anal.— 1,  made  in  liammelsberg's  laboratory; 
9,  Rg.>  1.  c 

1. 

a. 

Corresponds  (Rg.)  to  8(Ca,Mg)0.2(Fe,Al),Os.7SiOt,4HiO.  Earlier  analyses  by  Felleuberg 
aud  others,  giving  very  different  results  (58  p.  c.  HiiOs,  eic;  aro  discarded  by  Rammelsberg. 
B.B.  fuses  on  the  edges  to  a  dark  glass. 

From  Ginilsalp,  Orisons,  Switscerland. 

Groppitb  Svanberg,  Of  v.  Ak.  Stockh.,  3,  14,  1846. 

Crystalliue,  with  one  distinct  cleavage  affordiug  a  broad  cleavage  surface,  and  two  others 
less  distinct.  Fracture  splintery.  U.  =  2*5.  G.  =  2*78.  Thin  splinters  trauslucent.  Color 
rose- red  to  brownish  red.    Streak  paler.    Analysis.— Svanbcrg,  1.  c. : 

SiOt         A1,0b        Fe,Ot        MgO  CaO        Na,0        E,0        H,0 

45-01  22-55  8-06  12*28  4  55  021  528  711  insol.  018  =  10018 

In  a  matrass  yields  water.  B.B.  whitens,  and  on  thin  edges  shows  only  incipient  fusion. 
From  a  limestone  at  Gropptorp  in  Sweden. 

Pisani  found  for  a  related  mineral  occurring  in  green  grains  in  anhydrite,  Bull.  Soc.  G.,  22, 
25,  1864: 

SiO,  48-20     Al.O.  19.70     FeO  8*88     MgO  12-80     CaO  164     alk.  [722]     H.0  7-06  =  100 

Htdrosiucitb  WaiUnhauun,  Vulk.  Gest.,  805,  1858. 

An  amorphous  substance  or  crust  from  Paliigonia  and  Aci  Castello,  Sicily,  which  afforded: 

810.         A1.0.        MgO  CaO  Na.O         E.O  H.0 

44-90  ><  4  60  88-82  211  1*86  18-21    =:    100 

48-82  8-14  8-66  28-70  1*70  14*48    =    100 

Leidtite  O.  a.  Kdnig,  Proc.  Acad.  Philad.,  84. 1884. 

In  verruciform  incrustations,  consisting  of  fine  scales  with  silky  luster;  also  stalactitfc; 
(sryFtalline  (?).  H.  =  1-2.  Luster  resinous.  Color  grass-,  blue-,  or  ohve-green.  Streak  white. 
Analysis: 

8iO,  51  40         Al.O,  16  83  FeO  8*50         MgO  807         CaO  315         H.O  17*08  =  10002 

B  B.  fuf^s  with  intumescence  to  a  light  yellow  ffreen  glass.  In  the  closed  tube  gives  off 
waternnd  becomes  brown.  Soluble  readily  in  hydrochloric  acid,  with  partial  gelatiitization; 
after  ismition  insoluble. 

Fdund  with  f^rossnlar  jsramet.  zoistte.  and  quartz,  at  Leiperville,  Delaware  Co.,  Penn. 
Named  after  Dr.  Joseph  Leidy  (1828-1891). 

Leucotile.     Leiikotil  Hare,  Inaug.  Diss.  Breslau,  1879. 

lu  fibers  irregularly  grouped  on  serpentine.    Luster  silky.    Color  green.    Analysis: 

SiO.  Al.O,        Fe.O,         MgO  CnO         Na.O         K.O  H.O 

28-98  6  99  816  2978  7  37  1-82  tr.  17  29  =  99*89 
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Easily  soluble  in  hydrochloric  and  sulphuric  acids.  B.B.  fuses  and  becomes  slightly  yellon 
and  yellowish  brown.     From  Reicheustein,  Silesia. 

LiLLiTE  Beuss^  Ber.  Ak.  Wieu,  26,  550,  1857.  From  Pfibram,  Bohemia,  with  pyrite,  and 
arising,  apparently,  through  the  agency  of  decomposing  pyrite.  H.  =  2;  6.  =  8*048.  Earthy, 
like  glauconite:  blackish  green.  Analysis  afforded:  SiOs  82*48,  FeaOs,FeO  64'95,  HsO  10-20. 
CaCOs  1-96.  FeSa  0'63  =  100-22. 

Melopsitb  Breith.,  Huudh..  2,  860,  1841.  Melopsite  is  translucent,  white,  yellowish, 
grayish,  or  greenish,  hns  a  small  conchoidal  fracture,  adheres  a  little  to  the  tongue,  and  resem- 
bles in  texture  the  flesh  of  an  npple  (whence  the  name  from  f^ffXov,  apple,  and  o^ov,  msat,ete.). 
Acconling  to  Piuttner,  it  consisted  of  silica,  alumina,  a  little  magnesia  and  iron  oxide  with 
ammonia,  water,  and  some  bitumen.  An  analysis  by  OoppelsrOder  (J.  pr.  Ch.,  106, 126,  1868) 
gave: 

SiO,4416   AlaO,4-95   Fe,O,0-02  MgO 81-59  CaO3  40  H,01 1-54(1 60")  H,O402(ign.)=99  67 

N^suMiTE  C.  W,  Blomstrand,  Of  v.  Ak.  Stockh.,  26,  209,  1868.  A  chalk-white  mineral,  from 
Nflsum,  Sweden.  It  occurs  mixed  with  the  phosphate  attacoUte.  After  calculating  out  the 
phosphoric  acid  the  analysis  gave: 

SiOa50  91         AlaO,  27-86         Fe,0, 1-36         MnO  086         CaO  18  82         H,0  4-39  =  98-70 

Nefedikffite.    Nefediewit  P.  Puiirevsky,  Vh.  Min.  Ges.,  7,  16.  1872. 

Amorphous,  very  similar  to  lithomarge.  H.  =  1-5.  G.  =  2*385.  Fracture  conchoidal. 
Color  white  to  rose-red.  Feel  ^asy.  A  hydrous  silicate  of  aluminium  and  magnesium,  but  of 
doubtful  composition.    Analysis: 

tSiOa  60-76         A1,0,  20  94         CaO  106         MgO  6  80        Na^O  0  40         H«0  992  =  99-88 

This  corresponds  to  8HaO.MgO.AUOa.5SiO«.    Scarcely  soluble  in  acids. 
Occurs  with  tiuorite  in  limestone  at  Nerchinsk  in  Eastern  Siberia. 

Neolite.    Neolith  Scheerer,  Pogg.,  71,  285.  1847. 

In  silky  fibers  stellntely  grouped;  also  massive.  H.  =  1-2.  Q.  =  2*77,  after  drying.  Color 
green.  Luster  silky  or  enrthy.  Composition  uncertain;  as  the  mineral  is  formed  through  the 
agency  of  in  till  rating  waters  through  rocks  containing  magnesia,  it  is  not  safe  to  assume  that  there 
are  no  impurities  present.  Anal.— 1,  2,  Scheerer,  1.  c.  3,  Id.,  ibid.,  84,  375,  1851.  4,  Richter, 
ib  ,  p.  376. 


SiO, 

Al.O, 

FeO 

MnO 

MgO 

CaO 

H,0 

1.  Arendal 

52-28 

7-38 

3-79 

0-89 

31-24 

0-28 

404 

=      9985 

2. 

47  35 

10-27 

7-92 

264 

24-73 

6-28 

=      9919 

3.  Eisenach 

51-35 

902 

0-79 

-i— 

8019 

1-93 

6-50 

=r      9978 

4. 

61-44 

8-79 

0-88» 

— 

8111 

200 

6-50 

=    100-73 

•FeaO.. 

Oocurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  Eisenach.  Also  compact 
massive  and  earthy  in  fissures  at  Kochlitz  in  the  Riesengebirge,  Bohemia,  of  a  pistachio-green 
color,  or  brownish;  G.  =  2625  to  2*837.     Named  from  reoS,  new,  and  AtGo^,  $Ume. 

NiGiiEsciTE  F.  Homsiein,  Zs.  G.  Ges.,  19,  342,  1867. 

Amorphous.  Fracture  uneven  and  splintery.  H.  =  2.  G.  =2-845.  Color,  when  fresh, 
a))iile  green;  on  exposure  becomes  gray  to  black;  opaque  and  earthy,  and,  on  drying,  as  light  as 
wad.     Loses  16  5  per  cent  hygroscopic  water.    Analysis: 

}  SiOa  5-i  29    AlaO,  5  14     FeO  15-71     MnO  0-23     MgO  1811    CaO  2-59     H,0  629  =  100*36 

Perhaps  the  product  oi  the  alteration  of  a  magnesia-iron  augite  or  amphibole. 
Found  in  rounded  masses  in  basalt,  at  Dietesheim,  in  the  valley  of  the  Main. 

Pelhamine  G.  U.  Shepard,  Contr.  Min.,  1876.  A  serpentinous  substance  (altered  asbestus) 
forniiug  irregular  seams  and  masses  at  the  asbestus  mine  at  Pelham,  Mass.,  resembling  a  black 
serpentme.  (^olor  dark  greenish  gray.  H.  =5.  G.  =  2-9-3*2.  B  B.  infusible.  Anal>-sis: 
SiOa  88  4'>.  Al^O,  2  80,  FeO  15*52,  MgO  [39*88],  H,0  340  =  100. 

Peusbehgite  Jgelstrom,  1860,  also  Ofv.  Ak.  Stockh.,  40,  No.  9,  91,  1888. 
Occurs  in  red  or  grayish  green  bladed  crystals  embedded  in  granulyte  at  Peraberg,  Sweden. 
Analysis: 

SiO  4120  AUOa(FejO,)  27-50  MgO,CaO,  etc.  1822  H,0  1808  =  100 

Stated  to  be  an  alterntion -product  of  nephelite. 

PicnopiiiiiTK  Arjype  Act.  Soc.  Fenn.,  6;  Vh.  Min.  Ges.,  148,  1852. 

Amorphous.  Luster  greasy  to  dull.  Color  white,  inclining  to  yellow  and  blue.  H.  ==  2*5. 
Q.  =  274.  Probably  a  mixture  of  fluorite  with  a  magnesian  silicate.  AnaL— 1,  Galinda 
2.  Arppe. 
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810, 

FeO 

MnO 

MgO 

CaO 

H,0 

F 

1.  Lupikko 

29  00 

1-54 

0*78 

28-79 

22-72 

8-97 

1116  ^ 

2.        '• 

8216 

8-50 

— 

25-19 

19-86 

9-06 

und. 

102-96 


B.B.  fuses  easily  with  intumescence.  Completely  soluble  in  acids;  evolves  silicon  fluoride 
witb  sulphuric  ncid. 

Occiira  at  Lupikko  in  Finland,  some  versts  south  of  Pitkfiranta,  with  chalcopyrite  and 
sphalerite. 

PiCROBMiNE.     Pikrosmin  Haidinger,  Min.  Mobs.,  3,  157,  1825. 

A  doubtful  magnesian  silicate.  The  miueral  first  described  by  Haidinger  occurred  with 
magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressoitz  in  Bohemia.  He  mentions  it  as 
massive,  with  cleavages:  perfect  |  b  (010),  less  so  a  (100),  imperfect  prismatic,  62**  11'.  He  further 
refers  to  a  certain  figure  (25)  as  exhibiting  these  cleavage  forms  with  one  other  form  (o).  On 
the  strength  of  this  statement  Ma^us  ana  some  later  authors  copied  this  figui-e  (omitting  the 
form  named)  as  giving  the  crystalline  form  of  picrosmine(I). 

Haidinger  also  gives;  H.  =  2-5-8.  G.  =  266,  cleavable  massive;  2*596,  columnar.  Luster 
of  cleavH^-face  pearly,  elsewhere  vitreous.  Color  greenish  white;  also  dark  green,  gray. 
Streak  whUe.  Bubtrauslucent  to  opaque.  Odor  bitter  argillaceous  when  moisten^.  Dx.  ob- 
taiued:  double  refraction  strong;  optical  axes  in  the  columnar  variety  in  a  longitudinal  plane; 
bisectrix  negative,  normal  to  the  sides  of  the  columns. 

Named  from  tcikpoS,  bitter,  and  oa^tf,  odor.  Haidin^r  instituted  the  species  on  the 
physical  characters  and  cleavage  of  the  massive  and  fibrous  mineral,  without  a  knowledge  of  the 
chemical  composition,  except  blowpipe  characters  which  suggested  the  presence  of  silica, 
magnesia,  and  water.    He  suggests  tnet  much  of  common  asbestus  may  belong  to  it. 

The  original  locality  is  mentioned  above;  the  talcose  or  chloritic  schist  of  Mt.  Greiner  in 
Tyrol,  and  the  limestone  of  the  vicinity  of  Waldheim,  Saxony,  have  been  reported  as  othei 
localities.  Des  Cloizeaux  obtained  the  above  optical  characters  from  the  Pressuitz  mineral, 
and  also  from  another  from  Zermatt. 

An  analysis  of  the  original  mineral  was  made  in  1826  by  Magnus,  Pogg.,  6,  53: 

SiO,  54  89         A1,OsO-79         Fe,Os  1*40         MnO  042         MgO  83-35         H,0  780  =  9819 

As  corrected  by  Rg..  this  is:  SiO,  54*88.  Al.O,  079,  MgO  82  62,  FeO  126,  MuO  0-42. 
H,0  7-32  =  97-2». 

This  corresponds  approximately  to  HiMgaSisOt  or  2MgO.2SiOa.HaO,  which  has  accordingly 
been  accepted  as  the  composition  of  not  only  picrosmine  but  also  of  such  other  substances  as 
have  with  more  or  less  reason  been  referred  to  it.  The  original  mineral  was  doubtless  a  pseudo- 
morph.  and  the  species  has  a  very  uncertain  claim  to  recognition.  Most  so-called  picrosmiue  is 
simply  serpentine. 

Frenzei  has  given  (Min.  Mitth..  3,  512.  1880)  the  following  analyses  of  a  mineral  which  he 
refers  to  picrosmine  from  the  Pl5tzbachthal  above  Haslau  near  Zwickau.  Structure  colunmar. 
H.  =3.  G.  =  2*80.  Luster  dull,  greasy.  Color  greenish  gray  to  green,  but  on  the  surface 
gray,  brown  to  black. 


SiO, 

AlaO, 

FeO 

MgO 

CaO 

H,0 

60-45 

0-50 

6-34 

2601 

1-25 

5  05    =      99-60 

59-80 

012 

6-30 

2518 

3-30 

5-40    =    10010 

B3.  becomes  white  and  fuses  in  thin  splinters;  gives  the  bitter  odor  like  picrosmine. 

PiHLiTB.     Pihlit  Sefsirom,  Svanberg,  Ak.  H.  Stockh.,  155,  1839. 

A  white,  micaceous  mineral  having  about  the  same  composition  as  the  pseudomorphous 
cymatolite,  and  perhaps  like  that  only  a  mechanical  mixture  of  mica  and  feldspar— see  under 
apodumene,  p.  368.    In  granite  at  Brattstad,  near  Sala,  Sweden. 

Pilinite;  a.  von  Lasaulx,  Jb.  Min.,  358,  1876. 

In  very  minute  (005  mm.  to  '01  mm.)  prismatic  crystals,  having  a  rhombic  section  of  about 
120"  and  60^  forming  a  fine  felt-like  mass,  the  needles  often  bent:  resembles  asbestus.  Cleavage: 
basal,  perfect;  prismatic,  distinct.  G.  =  2*263.  Luster  of  needles  silky.  Colorless  to  white. 
£xtinction  parallel.     Analysis.  Bettendorf,  1.  c: 

SiO,  55-70     A'.aO,,Fe,0, 1864     CaO  19*51     Li.O  [118]     HaO  497    MgO,NaaO,KaO  /r.=100 

Corresponds  approximately  to  CaO  AlaOa.5SiOa  HaO.  Fuses  easily  with  strong  intumescence 
to  a  sponge-like  bead.    Insoluole  in  acids,  even  on  boiling. 

Occurs  with  quartz,  epidotc,  and  stilbite  in  cavities  in  the  granite  of  Striegau,  Silesia. 
Kamed  from  niXivo^,  made  of  felt, 

Pn^)UTE  HeddU,  Min.  Mag.,  2.  206.  1879. 

A  iinnie  given  to  some  kinds  of  moimiain  cork,  anals.  1-4,  and  mountain  leather,  anals.  5-7. 
Structure  tibrou«,  more  ur  less  flexible  and  tough.    Color  while  to  pale  buflf,  gray.  etc.     They 
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occur  at  various  loo 

ilities  io 

i  Scotia 

nd,  in 

granuli 

Lr  limes 

tone,  in  gr&nitc  yeins. 

and  in  veins  in 

aoDdstoucs  and  slates.    Named  from  niXt 

»f,  feU. 

AuaJy 

see.— Heddle, 

1.  c.  p.  217: 

SiO, 

AUO, 

Fe.O, 

FeO 

MuO 

CaO    MgO 

H,C 

/ ^ 

above  100*" 

) 

a!  100^ 

1.  Portsoy 

51-43 

7  52 

206 

2-49 

1-80 

0-58      9-35 

1416 

1<»  88  = 

99  67 

2.  Cabnich 

5100 

12-88 

0  09 

2-68 

0-<»8 

—       7-54 

14-10 

10  64  = 

99  01 

8.  'i'od  Head 

51  61 

663 

— 

2-70 

2-77 

1-11     10-81 

15-7r 

9-27  = 

100  63 

4.  'lay  Port 

54  37 

11-27 

0-21 

109 

0  38 

0-98      949 

13-15 

9  26  = 

100-15 

6.  Tod  Head 

52-48 

6-33 

060 

211 

2-88 

134     1195 

1571 

5-9JJ  = 

99-;^ 

6.  Lead  Hills 

5145 

798 

0-97 

3-29 

1--I9 

1-97    10-15 

15-74 

5  96  = 

99-00 

7.  Boyne  Burn 

51  10 

6-81 

2-27 

2  82 

101 

0-86    10-16 

14-70 

9  2U  = 

9»98 

The  above  agree  approximately  with  4MgO.AUOs.l0SiOs.l5H3O. 

PoLYUYDRiTE  BreWiitupt,  Haiidb  ,  2,  334,  1841. 

From  St.  Cristopb,  at  Breiieubruun.  in  Saxony.  Amorphous;  H.  =  2-3;  G.  =2-095-2-142; 
luster  dull:  color  liver  brown;  streak  lighter,  grayish.  According  to  Plattner  contains 
SiOa,Fe«0»,FeO,  with  some  AlsOa.MnO,  and  2920  p.  c.  of  water.  Decomposed  in  hydrochloric 
acid. 

Ptknotrop  Breithaupt,  Char.,  110, 1832.  An  alteration  product  related  to  serpentine,  from 
Waldheim,  Saxony.     Cf.  N.-Z.,  Min.,  635.  1885. 

PyroIdesine  C,  27.  Shepard,  Cat.  Meteorites,  1872.  A  sub^timce  near  serpentine.  The 
mean  of  two  analyses  gave:  SiOa  4245,  MgO  3307,  FeO  6-85.  H,0  1640.     De  Hegia,  Cuba. 

QuiNCiTB  Berthier.  In  light  carmine-red  particles  disseminated  through  a  limestone  deposit. 
Annl.— SiO,  54,  FeO  8,  MgO  19,  H,0  17  =  98.  From  near  the  villnge'of  Quincy,  France. 
Strong  concentrated  acid  dissolves  tbe  magnesia  and  iron,  and  leaves  the  silica  in  a  gelHtinotu 
state.    The  color  is  attributed  to  organic  matter.    Dufr.  Min. ,  2.  430, 1856. 

Restormelitb  a.  jet.  Church,  J.  Ch.  Soc.,  23,  166,  1870.  A  massive  grayish  green  agal- 
matolite-like  mineral  from  Restormel  Mine  in  Cornwall.    H.  =  2.    G.  =  2-58.    Analysis: 

SiO,  45  66    Al.O,  8610     FeO  111     MgO  0*85     KaO  2  80     Na,0  4  89     H,0  1168  =  101*09 

RuBiSLiTB  Heddle,  Trans.  Soc.  Edinb.,  29.  112,  1879. 

A  dark  green  compact  granular  or  fine  foliated  aggregate.    G.  =  2*44.    Analysis: 

SiO,  Al.O,        Fe,0,         FeO         MnO         CaO         MgO         K,0         H,0 

87  85  10-92  9-84  901  046  4  22  800  8-88  1618  =  99*76 

Completely  decomposed  by  hydrocbloric  acid.  B.B.  fuses  to  a  brown  slag.  From  tbe 
granite  of  Kubislaw,  near  Aberdeen,  Scotland. 

StDbeutk  Breiihaupt,  B.  H.  Ztg.,  24,  322,  1865. 

Keniform  and  botryoidal  massive.  Fracture  conchoidal,  distinct.  Brittle.  H.  =  4-5. 
G.  =  2-228-2*268.  Luster  vitreous,  brilliant.  Color  velvet  to  pitchy  black.  Streak  dark 
bi-own.    Analysis  by  StQbel,  1.  c: 


SIO, 

A1,0, 

Fe,0, 

Mn.Ot 

CuO 

MgO 

H,0 

a 

26  99 

5-37 

10-18 

21-89 

16-26 

108 

16*85 

0-77  =  98  88 

Occurs  at  the  island  of  Lipari.    Named  from  Dr.  Alphonse  StUbel. 

Talcositb  O.  H.  F.  Ulrieh,  Contrib.  Min.  Victoria,  Melbourne,  1870. 

In  thin  seams  and  threads  with  scaly  structure.  H.  =  1-2.  G.  =  2-46-2*5.  Luster  pearly. 
Color  silver-white,  faint  greenish,  or  yellowish.  Scales  flexible  but  not  elastic.  Resembles  talc. 
Analysis.  C.  Newbery: 

t  SiO,  49  04  A1,0,  46*08  H,0  4*86  Cr,Os,FeO,  etc.  <r.  =  99*48 

Occurs  with  selwynite  at  Mount  Ida  near  Heathcote,  Victoria. 

Venbrite  T.  S.  Hunt,  Tnms.  Amer.  Inst.  Mng.  Eng.,  4,  826.  1876. 

Occurs  as  a  greenish,  oirtliy-looking  ••  clay  ore,"  in  irregular  layers  in  the  schists  connected 
with  the  magnetite  of  Jones  mine,  near  Springfield,  Berks  Co.,  Penn.  The  purer  poriious  have 
a  pea-gi*een  or  apple-green  color  when  moist;  become  greenish  white  on  drying,  and  fall  to 
)>owdcr.  Under  the  microscope  is  seen  to  consist  mostly  of  minute,  shining,  transparent  scales, 
with  some  impurities.     Analysis  by  G.  W.  Hawes,  on  material  purified  by  washing,  gave: 

SiO,  A1,0,  Fe,0,  FeO  CuO  MgO  H,0  insol. 

28  93  13  81  5  04  0  27  16  55  17*47  12  08  6  22  =  100-87 
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After  deducting  the  insoluble  portion,  this  becomes:  SiOa  30*78.  AliOa  14*67,  FeaOt5  85, 
FeO  0  29,  CuO  17  58,  MgO  18*55,  H3O  12-83  =  loO.  It  is  a  heterogeneous  substance,  ap. 
parentl^  a  kind  of  cliloriie  impregnated  with  oxide  of  copper.  Named  in  allusion  to  the 
alcbemistic  symbol  for  copper. 

Xylotilk  O locker,  Synopsis,  97,  1847,  Bergholz,  of  Sterzing,  and  ITolzasbest. 

Probably  an  altered  asbestus  It  occurs  delicately  fibrous;  glimmering  in  luster;  wood- 
brown,  li^ht  or  dark,  and  also  green  in  color;  with  G.  =  2*4-2*45  ror  the  brown,  and  2'56  for 
the  greenish,  Eeungott.    Hauer  finds  (Ber.  Ak.  Wieu.  11,  888,  1858): 

1. 
2. 
8. 

Of  the  water  in  the  analyses,  9  20.  7  90,  and  8*18  p.  c.  passed  off  at  100*  C;  and,  excluding 
the  uienn  of  these  determinations,  reduces  the  mean  of  the  above  results  to  SiOi  50*48,  FeaOs 
18-97.  FeO  :i-2s.  MgO  11*82,  CaO  0*85,  HaO  14*63  =  99*98.  Kenngott  considera  il  as  probably 
altered  clirysoiile. 

^t/^iV^  of  Hermann  is  also  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and 
a<ibestiform  structure.  Hermann  obtained  (J.  pr.  Ch..  34,  180,  1845):  SiO,  4406,  FcaOa  87*84, 
CaO  6-58.  MgO  5*42,  CuO  1-36,  H«0  4  70  =  99*98.    H.  =  8.     G.  =  2  985. 


SiO, 

FeaO, 

FeO 

MgO 

CaO 

mo 

44  81 

17  74 

8-78 

890 

2*27 

21  57 

E2 

98*52 

45*53 

18*03 

8*86 

1108 

tr. 

2201 

— 

100*01 

47  96 

1605 

1-87 

12*37 

tr. 

21*64 

ZJZ 

99*89 

510.     Titanite 


611.    Keilhanite 


TTFANO-SILICATES,  TTFANATES. 
CaTiSiO. 


Monoclinic 


A:i:i  =  07647  :  0-8543    /3  =  60°  17' 
150aTiSiO..(Al,Pe,Y).(Si,Ti)0. 

Axial  ratio  like  titanite. 


612.     Oaarinite 


613.     TsoheflTkinite 


CaTiSiO. 


Orthorhombic 
d:h:    6  =  0-9892  :  1 :  0-3712 


514.     Afltrophyllite 


(Na,K),(Fe,Mn),Ti(SiO,),  Orthorhombic 

a  :h:d-  0-9902  :  1  :  4-7101 


The  following   are  closely  related  species^  chiefly   Titano-silicates   of  the 
ceriam  metals,  calcium  and  sodium: 


516.     Johnrtrapite 

516.  Mosandrite 

517.  Binkite 


Monoclinic 


€€ 


a  :  i  :  (J  =  1-6229  : 1 : 1-3911    /5  =  86°  56' 
i:i:b6  =  1-5688  : 1  : 1-4610    fi  =  88°  47' 


518.     Perovddte 
619.    Bysanalyte 


CaTiO. 
6(Ca,Fe)TiO,.(Ca,Fe)Nb,0, 


Isometric 
Isometric 


This  section  includes  a  number  of  silicates  which  contain  titanium,  but  whose 
relations  are  not  altogether  clear;  also  the  titanate,  PeroYskite,  and  niobo-titanate, 
l>^8analyte,  which  is  intermediate  between  Perovskite  and  the  species  Pyrochlore, 
Microlite,  Koppite  of  the  following  chapter. 
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In  general  the  part  played  by  titanium  in  the  many  silicates  in  which  it  enters  is  more  or 
less  uncertain.  It  h  probably  in  most  cases,  as  shown  in  the  preceding  pages,  to  be  taken  u 
replacing  the  silicon;  in  others,  however,  it  seems  to  play  the  partof  a  basic  element;  in  schorlo- 
mite  (p.  443)  it  may  enter  in  both  relations.  Of  the  species  which  follow,  Titanite  is  usually 
taken  as  a  salt  or  meta-disilicic  acid  H«8i«0ft,  in  which  one  Si  atom  is  replaced  by  Ti;  it  maj, 
however,  be  regarded  as  a  basic  orthosilicate,  Ca(TiO)Si04.  The  most  satisfactory  formula  of 
Astrophyllite  (see  above)  makes  it  an  orthosilicate  with  the  titanium  as  base,  but  with  no  clear 
relations  to  other  species;  if  this  view  is  maintained  it  would  naturally  be  placed  at  the  end  oif 
the  section  of  orthosilicates  (pp.  529  et  9eq,),  Johnstrupite,  Mosandnte,  Rinkite  are  species  of 
closely  similar  but  complex  composition.  According  to  BrOgger's  view  they  are  to  be  regarded 
as  orthosilicates  analogous  to  the  epidotes  to  which  they  are  related  in  form — they  would  theu 
follow  the  Epidote  Qroup,  p.  526;  Groth,  however,  suggests  for  them  a  metasOicate  formula  (tbe 
titanium  replacing  silicon)  and  a  relation  to  the  pyroxenes. 


610.  TITANITB.  Kouv.  substance  minerale  (fr.  Chamouni)  Pietet,  J.  Phys.,  31,  868, 
1787;  =  Pictite  Delameih.,  T.  T.,  2,  282,  1797.  Tiianil  (fr.  Passau)  Klapr.,  Beitr.,  1,  245. 1795; 
=  Titane  siliceocalcaire  DaubenUm,  Tabl.,  1799,  H.,  Tr.,  4, 1801;  =  Brauu  Meuakerz  Wem., 
Min.  Svst.,  1806,  Leonh.  Tasch.,  3,  811,  1809.  Schorl  rayonnante  en  gouiti^re  [or  channeled 
Actinolite.  the  cryst.  being  twins  with  a  refint.  angle]  Saiusure,  Voy.  Alpes,  4,  103,  1796; 
=  Sphene  K,  Tr..  3,  1801;  =  Gelb  Menakerz  Wern.,  1808,  1.  c. 

SSmeline  (fr.  Marone,  Dauphin^)  Fl.  de  BeUeme,  J.  Phys.,  61,  448,  1800.  Spinth^re  R, 
Tr.,  4.  1801. 

Ligurite  (fr.  Stura,  Apennines  (Liguria))  Vufiani,  Mem.  Ace.  Genova,  3,  J.  Phys.,  77, 236, 
1818.  Greenovite  (fr.  St.  Marcel)  Dttfr.,  Ann.  Mines,  17,  529, 1840.  Lederite  Sffiep.,  Am.  J.  Sc., 
39,  357,  1840.  Eukolit-titanit  Sehserer,  B.  H.  Ztg.,  7.  889,  1853.  Aspideliie  Weibife.  Grothite 
Dana,  Min.,  386.  1868.    Alshedlte  BUmutrand,  Minnesskrift  Fys.  SftUsk.  Lund,  No.  8.  p.  7, 

1878.  Leucoxene  pt.  Oumbel.    Titanomorphite  Lasaulx,  Jb.  Min.,  568,  1879;  Zs.  Er.,  4.  162, 

1879.  Sfeno  Ital. 

Monoclinic.    Axes  a  1^:6  =  0*75467  :  1 :  0-85429;  /5  =  ♦GO**  17'  =  001  A  100 
Des  Cloizeaux*. 

100  A  110  =  33"  14'  30",  001  A  101  =  65°  56'  41",  001  A  Oil  =  36°  34'  23". 

Perms':  iV(2011,  ^5)?  od  (994.  -  {)  ^  (736,  -  H)  x   (182,  -  |-i) 

a   (100,  >.i,  P)  X(804,  H)  r  (331.  -  3)  e    (212.  -  12)  «   (131,  -  3^) 

b    (010,  a.  q)  V  (101,  1-i)         ^  (Wi»  -  6)  -gr  (750^  _  |^)  j    (2-7-14.  -  H) 

c    (001.  0.  y)  P  (705.  H)         ^    ^j^^^  ^^  ^^g^^  ^  gj  Z  (274,  -  i-}) 

0  (720.  f-J)  €  (Oil,  14)  U  (835,'  |)  r  (Sn!  2-2)  ^  ^\f'  "  ^^ 

o    (310.  ^9)  9    (021,  24)  U  (558,  f)  O  (943.  3-?)  ^  !i  in  7i^      \  ^^ 

m  (110,  /.  r)  p  (083,  fi)  U  (223,  |)  %  (8l2.  f-S)  ^  (I-IOIO.  —  I-IOJ 

r    (130,  i^)  C   (041,  4-1)  ti  (834,  |)  /  (684,  f-f)  U  (238,  I4) 

s  (205,  -  H)    « (115,  -  i)  i  %\i' ;;     ^  (288.  -  H)      !;  gj'  H! 

T  (5  0  12,  -  A4)?  *  (114.  -i)      I  S  S  ^  ^^^'  -  H>  ?  &  il 

a^    (102.  -  i4)  «    (112.  -  «      "^  ^221'  2)  ^   (J24   _  ^.|j  h  (248,  t.|) 

r  (101,  -  M)  n  (111,  -  1)      £  (816,  -  4-8)   A  (122,  -  l-S)  ^  ^1^'  *"f > 

*   (201.  -  2-i)  V  (221.  -  2)       6  (624.  -  J-f)    A    (7-16-85,  -  fV)^        ^?^*  * 

0  (182.4-8) 

Also  doubtful  forms  noted  by  Busz  (cf.  Gdt.,  1.  c,  p.  220): 

y«(il-20).  y,  (illO).  ^  (8  9-16).  <4(8-9-14),  «,  (7-710),  ^(772),  X,  (7'2-12),  J  (17 -8 '161 
J(13-8-22),  (?(943),  -2(1-2110),  0.(465). 


00"'     =    24''  89' 

fifi' 

^^ 

126"  22' 

0tO 

=  92"  604' 
=  83'  57' 

mm"*  =  ♦66^  29' 

cc 

~^ 

142"  46i' 

ee 

tr'      =    53"  55' 
ax       =  ♦39**  17' 

C2 
en 

zzz 

25"  41' 
38"  16' 

ey 
ei 

=  93"  20' 
=  84'     3i' 

ex       =    2r    0' 

en 

— 

49"  15' 

CK 

=  21"  19' 

4  B^O       at^^f 

e7      =32"  12' 

effi 

— 

65"  30' 

<^X 

=  43    H2 

or       =    42**  49' 
eX      =    5r  51' 

mn 
el 

^„^ 

27"  14' 
40"  34' 

eu 
eM 

=  57"  19' 
=  59"  24' 

€€*      =    78°    9' 

eii 

^ 

57"  55' 

OB 

=  94°  15' 

m'       =  112"    ff 

et 

"^ 

70"  23' 

an 

=  36"    3i' 

e^ 

= 

85"    6' 

a'< 

zz: 

60" 

53' 

a'l 

s= 

85" 

44f 

9$^ 

^^ 

30" 

16' 

nn' 

^^ 

48" 

49' 

rfv: 

=3 

54" 

18' 

IV 

r= 

46' 

7*' 

W 

=: 

69' 

9' 

M' 

C3 

22" 

44' 

KK* 

= 

85' 

ir 

xr 

= 

78" 

«i' 

%u' 

sr 

100° 

41*' 

Fig.  I,  LederiU,  Diana,  N.  Y.  S,  S,  after  Rose.  8,  Eisbruckalp,  after  Biuz.  4,  Nonlmark, 
Flink.  7,  Rothenkqpf,  Hb'g.  8.  PkUU,  Ox.  »,  10.  Nornay,  Bgr.  11,  A.  C.  Lane. 
13,  Scbwarzenateiii,  Ebg. 

Twins:  tw.  pi.  (1)  a  rather  common,  both  contact-twins  and  cruciform  pen» 
tration-twins;  the  former  sometimes  yielding  forms  apparently  bemimorphic  (f.  ?)• 
(2)  c  rather  rare.  (3)  enclosed  poiysyothetic  lamellie', 
approximately  |  t}  (221),  f,  13,  sometimes  giving  rise  ^^* 

to  easy  parting.  Oryatkla  very  varied  in  habit;  often 
wedge-shaped  and  fluttened  \  c.  Also  prismatic  by 
extension  of  w  (110);  less  often  fi(lU),  f.  6;  s  (021), 
f.  8;  again  /  (1131  and  M  (\Z%),  f.  5,  this  the  prismatic 
tone  of  Boee.  Faces  a,  I  (113)  often  striated  |  their  I 
intersection  with  vt ;  also  s  \  edge  p/s.  Sometimes  I 
tnaasive,  compact;  rarely  lamellar. 

Cleavage:  m  rather  distinct ;  i7,_?  (112)  imperfect; 
in  ^eenovite,  »  (111)  easy,   ^(111)  less  so  (Ds.). 

Parting'    often    eaay  ]  v  {221)    due    to    twinning  piicalrn,  u   H.  WillianiB'. 

Umellie.    H.=  5-5-5.    G.  =  3-4-3'56;  3-541  Cheater, 
PirBBon.      Luster  adamantine  to  resinous.     Color  brown,  gray,  yellow,  green,  rose- 
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red  and   black.     Streak  white,  slightly  reddish  in  greenovite.    Transparent  to 
opaque. 

Pleocliroism  distinct  in  deep  colored  kinds:  c  red  with  tinge  of  jellow; 
b  yellow,  often  greenish;  a  nearly  colorless,  Rosenb.  Optically  +.  Ax.  pi.  |  h, 
Bx  nearly  i.  ^  (102),  i.e.,  Bx  A  6^  =  -f  51°.  Dispersion  p  >  v  very  large,  and 
hence  the  peculiarity  of  the  axial  interference-figuie  in  white  light  AxiiU  angles 
and  refractive  indices  for  St.  Gotliard  (anal.  4),  Busz: 


/3 

y 

2£ 

2V 

a 

Li 

Na 

Tl 

1-8839 
1  8940 
1  9041 

19987 
2-0093 
2  0232 

67^  20i' 
52"  29|' 
47"  54f' 

.'.      29"  30^' 
.-.       27^     Oi' 
.-.      24'  37i' 

l-yTW 
l-8d<9 
18989 

The  axial  angles  vary  widely,  as  shown  in  the  values  quoted  below  with  the  analyses  (Buszr. 
Ilie  c-(>niie(;tion  between  them  and  the  composition  is  not  dear.  Busz  albo  gives  refractive 
indices  for  tilauite  from  other  localities. 

Var.— 1.  Ordinary,  {a)  TiUmite;  brown  to  black,  the  original  being  thus  colored,  also 
opaque  or  subtranshiceut.  {b)  Sphene  (named  from  or<ptfi',  a  wedge);  of  light  shades,  us  yetluw, 
greenish,  etc',  and  often  tnuishiceut:  the  original  was  yellow. 

Ligurite  was  an  apple-green  sphene;  Sfdnthere  (or  bemeline)  a  greenish;  named  tjdnHurt 
from  its  lusrer,  and  aetneli/ie  from  semen  lini,  fldx-seed,  alluding  to  a  common  form.  Lederite^ 
brown,  opaque,  or  subtrausluceut,  of  the  form  in  f.  1. 

Titanomoi'phite  is  a  white  mostly  granular  alteration -product  of  rutile  and  ilmenite,  not 
uncommon  in  certain  crysUdline  rocks;  it  was  made  a  calcium  tilanate  by  Bettendorlt  (Zs.  Kr., 
4,  1H7,  1S79).  but  its  true  nature  was  established  by  Cathreiu  (ib.,  6,  244,  1881).  Here  also 
belongs  most  teucoxene  (see  p.  219). 

2.  MangauettUm;  Oreenoviie.  Bed  or  rose-colored,  owing  to  the  presence  of  a  little  manga- 
nese; from  St.  Marcel.     Delesse  found  8  6  p.  c.  MnO;  Mgc.  gives  0*76  MusQi. 

3.  ConUiining  yttrium  or  cerium.     See  grothite,  alsliedite,  eucolite-titanite,  below. 

Comp.— CiiTiSiO,   or    CaO.TiO,.SiO,  =  Silica  30-6,   titanium  dioxide  40-8, 

lime  28*6  =  100.     Iron  is  present  in  varying  amcunts,  sometimes  manganese  and 

also  yttrium  in  some  kinds. 

Anal.— 1,  H.  Bose.  Pogg..  62,  261.  1844.  2-7,  9.  Bnsz,  Jb.  Min..  Beil.,  5,  341.  1887. 
8.  liosales,  Pogg.,  62.  268,  1844.  10,  Ilarnngton,  quoted  by  Busz.  1.  c.  11.  S€hmOger,  Zs.  G. 
Ges.,  27,  204,  1875.  12.  Qenth,  Am.  Phil.  Soc,  23.  46,  1886.  13,  Genth,  Am.  J.  Sc,  41.  398. 
1891.    14,  F.  W.  Clarke,  Proc.  U.  S.  Mus.,  352,  1885. 


Axial  angles  (2E) 


Li 

Na 

Tl 

1. 

2. 
3. 
4. 
6. 

znierthal 
Wildkreuzjoch 
Eisbruckalp 
St.  Gothard 
Monroe 

5r  .r 

52"  36' 
64''  52' 
57"  21' 
63"  52 

45*  41' 
47"  44' 
50'  21' 
52^  30' 
60^  14' 

39"  58' 
44"  23' 
45'  27' 
47"  55' 
5(5"  29' 

0. 

7. 
8. 
9. 

Val  Maggia 
Ltmcher  See 
Arendal 
Uenfrew 

69"    2 
72"  10' 
76"  28 
90"  57 

63"  27' 
68^     V 
71"  17' 
85^  59' 

58"  81' 
62"  53' 
66^  24' 

80"  18' 

10. 

Grenville 

94'  12' 

88"  17' 

85"  29' 

11. 

Waldheim 

12.  Slatesvllle,  N,  C.  G.  =  3-477 

13.  Magnet  Cove  G.  =  8  457 

14.  Georgetown,  D.  C.        G.  =  8-462 

•FeO. 


SiO,     TiO,  Fe,0,   CaO 

32-29    4158    107    26  61  =  101-55 
34-57    44-92     tr.      22  54  =  102  08 
30-87    42-43      —     27  51  =  HK)-81 
29  12    4209      —     27  90 MnO  (r.  ==9911 
30-92    34  44    7*84    23  93  A1,0,  261,    MdO 

[0  32  =  100-06 
30-08    89  55      -      2826  MnO  172  =  99  61 
80  10    38-12    1-86    29  59^    99  67 
81-20    40-92    5-68    2* -25  =  100 
30-58    4141     1-35    22  65  A1,0«  3  55,    MgO 

[0-29  =  98  73 
82  09    8706    116*  28-60  =    98  81 

81-37    37-45    813    22*38  Y^O,  0-88.   AUG, 

[4-79  =  100 
29-45    88-38    161    29-11  MnO. MjrO<r.,ign. 

lOiSO  =  9910 
80-84    39-86    078    28  26  MgO  (r..  fgn.  0 ,57 

[=99  7.1 
8010    40  82     tr.^    28  08  MgO  040, ign. 0  54 

[=99  94 
bMnO. 


Grothite  is  a  titanite  from  the  Plauen  Grund  near  Dresden,  investigated  by  P.  Groth  (Jb. 
Min..   44,    1866).     Form  and  angles  like  titanite.      Cleavage  (parting)    distinct.      H.  =  65; 
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6.  =  3-63-8-60.  Luster  vitreous  to  greasy.  Color  clove  to  blackish  browu;  In  thin  splinters 
reddish  brown  and  translucent.  Tbe  altered  mineral  is  earthy  and  isabella-yellow  to  pale 
yellowish  brown.    Analysis.— Qroth: 

I  SiO,  30-51      TiO,  31  16     Fe,0,  6-88    A1,0,  +  y«0,  244     MnO  1  02     CaO  31 '84  =  102-30 

AL.SUEDITB  of  Blomstrand  occurs  in  imperfect  crystals  with  parting  parallel  ij  (221),  two 
faces  at  54^*;  also  massive.  H.  =  8*86.  G.  =  5.  Color  pale  brown  to  ash-gray.  Opaque. 
B.B.  readily  fusible  to  a  black  bead;  soluble  in  hydrochloric  acid.    Analyses: 

SiO,      TiO,    SnO,  A1,0,  Fe,0,  Y,0,     CaO     MnO   MgO  K,0,Na,0  H,b 

1.  28-26     36-61      047      8-41      425     278     2106     0-98     048        0*70        1-20  =  100  20 

8.  80*61     35-86     0-38     3*47     3-61      2*57     20'51     0*82     0*82        058        1*80  =  100*62 

From  Slftttk&ra  in  Sm&lnnd,  Sweden;  occurs  embedded  in  the  quartz  of  a  pegmatyte  vein. 

EueoUte-iitaniU.  A  variety  of  titanite  from  Norway  in  crystals  prismatic  |  h.  often  twins 
I  a;  resembling  eucolite  in  color,  luster,  etc.,  and  shown  by  BrOg^r  and  LindstrOm  lo  be 
pNecaliar  in  containing  the  metals  of  the  cerium  and  yttrium  eroups.  Bx  a  ^  =  +  57*".  Disper- 
sion p  >  t\  strongly  marked.    Anal.— G.  LindstrOm.  quoted  by  BrOgger: 

SiO,     TiO,    ZiO,  Ce,0,  Y,0,    CaO     FeO  MgO  Na,0  K,0    ign. 
G.  =  8*59         I  80*22    34*78    018    2-57*    OdSH*    24*38    8*84    0*50    0'b6    0*27    0*31  =  06  50 

*  Cerium  oxides.  ^  Yttrium  earths. 

Occurs  with  a  whitish  feldspar,  elseolite,  magnetite,  spreustein,  zircon,  etc.,  on  the  island 
8tok0  and  elsewhere  in  the  Langesund  tiord;  also  from  Fredriksvftrn. 

Pyr^  etc — B.B.  some  varieties  change  color,  becoming  yellow,  and  fuse  at  3  with  intu- 
mescence, to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  clear  yellowii^  green 
gluss.  Imperfectly  soluble  in  heated  hydrochloric  acid;  and  if  the  solution  be  concentrated 
along  with  tin,  it  becomes  of  a  line  violet  color.  With  salt  of  phosphorus  in  R.F.  gives  a  violet 
bead;  varieties  containing  much  iron  require  to  be  treated  with  the  flux  on  diarcoal  with  metallic 
tin.     Completely  decomposed  by  sulphuric  and  hvdrofluoric  acids. 

Oba. — Titanite  occurs  in  embedded  crystals,  in  granite,  gneiss,  mica  schist,  syenite,  chlorite 
schist,  and  granular  limestone;  also  in  beds  of  iron  ore,  and  volcanic  rocks,  and  often  associated 
with  pyroxene,  amphibole,  chlorite,  scapolite.  zircon,  apatite,  etc.  Microscopic  examination  shows 
it  to  be  a  common  accessory  constituent  of  many  massive  igneous  rocks.  In  cavities  in  gneiss 
iusd  granite,  it  often  accompanies  adularia,  smoky  quartz,  apatite,  chlorite,  etc.;  the  ciystids  are 
sometimes  coated  with  or  penetrated  by  the  chlorite. 

Occurs  in  crystals  of  a  pale  green  color  and  transparent,  at  various  points  In  the  Orisons, 
Switzerland,  associated  with  feldspar  and  chlorite;  in  tine  crystals  at  Tavetsch;  in  mica  slate  in 
the  St.  Gotbard  region;  Zernmtt  in  the  Valais;  Maderanerthal  in  Uri;  also  at  Mont  Blanc,  and 
elsewhere  in  the  Alps;  on  crystals  of  calcite  at  Chalanches  and  Maromme,  in  Dauphine  (the 
mnthere  H.);  in  small  reddish  crystals  in  the  protogine  of  Pormenaz  and  Chamouni  {pietite 
Satis.);  in  large,  broad,  yellowish  or  reddish  green  crystals,  with  colorless  apatite,  in  a  lalcose 
schist  at  AIh,  Piedmont  (ligurite);  in  pale  yellowish  green  transparent  or  translucent  crystals, 
lanceolate  in  form,  lining  fissures  in  titanic  iron  at  Arendal,  in  Norway  (aspidelits  Weibye);  with 
magnetite  at  Nordmark,  Sweden;  at  Achmatovsk,  Ural;  at  St.  Marcel,  in  Piedmont,  with  man- 
ganesian  epidote  and  romeine  {greenovite  Diifr.);  at  Val  Maggia,  Piedmont;  at  Schwarzenstein 
and  Rothenkopf  in  the  Zillerthnl.  Pfitsch,  Pfunders,  Tyrol;  Felberthal  in  Pinzgau;  with  epidote 
and  albite  at  ZOptau,  Moravia,  in  crystals  of  varied  habit;  at  FrugSrd,  in  Finland,  of  a  brownish 
black  color;  in  the  syenite  of  Biellese,  Italy  (containing  yttrium).  Small  crystals  occur  in  syenite 
at  Strontianin  Argyleshire,  near  Criffel  in  Galloway;  at  Craig  Cailleach  in  Perthshire;  in  Inver 
ness;  near  Tavistock;  near  Tremadoc.  in  Norih  Wales,  with  brookite;  at  Crow  Hill,  near  Newry, 
Ireland. 

Occasionally  it  is  found  among  volcanic  rocks,  as  at  Lake  Laach  {semeline  of  F.  de  Bellevue), 
and  at  Andernach  on  the  lib  inc. 

In  Maine,  in  fine  crystals  at  Sandford.  al$«o  at  Thurston.  In  Mass,,  good  crystals  in  gneiss, 
in  tbe  east  part  of  Lee;  at  Bolton  with  pyroxene  and  scapolite  in  limestone;  at  Pelham;  in 
boner-yellow  crystals  «G.  =  3*541  Pir.««soii)  with  diaspore  at  Chester.  In  Conn.,  at  Trumbull. 
In  JV.  York,  at  Roger's  I^ock  on  Lal\e  George,  abundant  in  small  brown  crystals,  along  with 
graphite  and  pyroxene;  at  Gouverneur,  in  black  crystals  in  granular  limestone  with  scapolite:  in 
Diana  near  Natural  Bridge,  Lewis  Co.,  in  lar^e  dark  brown  crystal.^*,  among  which  i.s  the  variety 
l^derite  (f.  1);  at  Uossie.  Fine,  Pitcairn  and  Pierrepont,  St.  Lawrence  Co.,  in  pale  red  and  brown 
rrystnis  with  apatite,  pargasite,  and  feldspar;  in  Macomb  near  Pleasant  Lake;  in  Orange  Co.,  in 
Inr^e  crysuds  abundant  in  limestone,  near  Duck-cedar  pond,  in  the  town  of  Monroe;  near  Eden- 
▼ille  in  light  brown  crystals  in  limestone;  five  miles  south  of  Warwick,  in  large  grayish  brown 
cryatalH,  with  zircon,  hornblende,  and  iron  ore;  also  in  small  crystals  a  mile  south  of  Amity;  in 
Westchester  Co.,  near  Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  neai 
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West  Farms,  in  small  reddish  brown  prisms;  at  Brewster,  at  the  Tilly  Foster  iron  mine 
in  very  line  transparent  greenish  crystals,  sometimes  2  in.  long,  often  twius,  with  magnetite, 
apatite,  etc. ;  tbis  occurrence  (discovered  in  1891)  is  similar  to  that  at  Nordiiiark,  Sweden.  lu 
iy.  J&r»ey,  at  Franklin  Furnace,  of  a  honey -yellow  color.  In  Penn,,  Bucks  Co.,  three  miles 
west  of  Attleboro*.  associated  with  woUastonite  and  graphite;  a  small  number  of  tine  l&r^ 
crystals  of  a  rich  greenish  brown  tinge,  in  part  symmetrical  cruciform  twins  up  lo  %\  inches  in 
leuglh,  have  been  found  at  Bridgewaler  Station.  Delaware  Co.  In  N,  (Jarolina,  at  Statesvillc. 
Iredell  Co.,  yellowish  white  with  sunatone;  also  Buncombe  Co.,  Alexander  Co.,  and  other 
points. 

Occurs  in  Canada,  in  amber-colored  crystals,  in  ^e  gi*anitoid  trachytes  of  Yamaska, 
Sheffoid,  mid  Brome  Mts.;  in  clove- or  chocolate-brown  crystals,  often  large,  at  Argenteuil  and 
Grenville,  Argenteuil  Co.;  also  Buckingham,  Templeton,  Wakefield,  Hull,  Ottawa  Co.;  alN. 
Burgess,  of  a  honey-yellow,  and  N.  Elmsley,  Lanark  Co.;  near  Eganville,  Renfrew  Co..  Ontario, 
in  very  large  dark  brown  crystals  with  apatite,  amphibole,  zircon;  similarly  at  other  points  where 
apatite  is  abundant. 

AIL— Titanite  occurs  of  little  hardness,  dull  in  luster,  and  hydrated  from  alteration.  Crystals 
of  this  kind,  found  in  a  decomposing  feldspar,  with  zircon  at  Green  River,  Henderson  Co., 
Norm  Carolina,  have  been  named  by  C.  U.  Shepard  (Am.  J.  Sc,  22,  96,  1856)  XanthUane,  see 
below. 

Titanite  (leucoxene,  titanomorphite,  see  above  and  p.  219)  is  a  not  uncommon  alteration- 
product  of  ilmenite  and  rutile.  On  the  other  hand  rutile,  octahedrite,  and  perovskite  have  been 
described  as  derived  from  the  alteration  of  titanite. 

Artif.— Formed  in  crystals  by  heating  together  SSiOa,  4TiOs,  and  calcium  chloride;  also 
Che  manganesiau  (greenovite)  by  adding  manganese  chlonde  (Hautefeuille). 

A  Stan  no-silicate  of  calcium  (CaSnSi05)  corresponding  to  titanite  has  been  obtained  in  mono- 
clinic  crystals  by  Bourgeois,  Bull.  Soc.  Min.,  10,  64,  1887. 

Ref.— >  Min..  145,  1862;  6  here  (Dx.)  =  26  Dana,  Min.,  1868;  with  Naumann,  Hbg.,  etc.. 
a  =  001.  e  =  101  (y),  m  =  Oil  (r),  x  =  i02,  »  =  128;  also  for  hkl  (Dx  )  andp^  (N.)  we  have; 

2    '  2  ^' 

»  For  lists  of  forms,  see  Mir.,  Min.,  394,  1852.  also  Ti-ans.  Cambr.  Phil.  Soc..  7.  210,  1842, 
or  Poge.,  66,  636,  1852;  Dx..  I.e..  and  2.  xxm,  1874:  Hbg..  Min.  Not.,  6.23. 1864;  Zeph..  Ber. 
Ak.  wfen,  60  (1).  815,  1869;  Hbg.,  1.  c.  11,  28,  1878;  Busz,  Jb.  Mhi..  Beil..  6,  370.  1887  (who 
adds  many  new  forms);  Gdt..  In(&x,  3,  215.  1891.  Cf.  also  liose.  Leouh.  Taschenbuch,  2.  8^, 
1821;  Hbg.,  Min.  Not.,  I.e., etal,;  Zeph.,  Zillerthal,  1.  c;  Schrauf,  Sulzbach,  Ber.  Ak.  Wien, 
62  (2).  704.  1870;  Lewis.  Phil.  Mag..  3,465,  1877;  Hintze,  Zermatt,  Zs.  Kr.,  2,  810,  1878  icf. 
Ghit.,  I.  c,  p.  222);  Erem.,  Vh.  Min.  Ges.,  16.  254,  1881;  Rath,  Zs.  Kr.,  6,  255.  1880:  Flink. 
Nordniark  Ak.  H.  Stockh.,  Bihnng,  12  (2).  2,  69.  1886.  See  also  A.  C.  Lane,  on  the  common 
forms  of  titanite  in  rocks,  Min.  Mitth.,  9.  207,  1887. 

*  On  partitiff  produced  by  twinning,  Eremeyev,  Jb.  Min.,  405,  1872:  also  1.  c,  and  Zs.  Kr . 
6,  500.  1881;  07  H.  Williams.  Am.  J.  Sc.  29,  &6,  1885:  Ma^ge,  Jb.  Min..  2,  98. 1889.  Mn^ge 
shows  that  the  parting  plane  often  deviates  somewhat  widely  from  ?f  (221).  Light  absorption 
measured  photometrically,  Pulfricb,  Zs.  Kr.,  6,  155,  1881. 

Xanthitane  C.  U.  Shepard,  Am.  J.  Sc,  22.  96.  1856.  L.  Q.  Eakitu,  ibid.,  36.  418,  1888, 
and  U.  S.  G  Surv.,  Bull.  60,  135,  1890. 

An  alteration-product  of  titanite.  Color  light  yellow,  friable,  mixed  with  impurities  to  an 
undetermined  extent.  It  is  called  by  Eakius  a  clay  containing  titanium  in  place  of  silicon. 
Analysis  of  mateiial  from  Green  river,  Henderson  Co.,  N.  C,  by  Eakins: 

SiO,         TiO,         A1,0,       Fe,0,      CaO       MgO      P,0»       H,0 
G.  =  2-941  176         61-54         17  59         446         0*90         tr.         417         9-92  =  100-34 

Material  of  analysis  dried  at  100**;  the  air  dried  mineral  loses  6*02  p.  c.  at  100*. 

Ptromelane  C  U.  Shepard,  Am.  J.  Sc,  22,  96,  1856.  Min.,  253,  1857.  In  angular  grains 
from  the  gold-washings  of  McDowell  Co  ,  N.  C.  H.  =  65;  G.  =  3*87;  luster  resinous;  color 
reddish  to  yellowish  brown  and  black;  subtrnnslucent.  B.B.  infusible,  but  becomes  black  aod 
opaque  (whence  the  name);  soluble  in  the  tluxes.  giving  reactions  of  titanic  acid  and  iron,  btated 
to  be  '* essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  glucina,"  and  *'  niaj 
contain  zirc(miu  also";  but  the  evidence  of  such  a  composition  Is  not  given.  Probably  only  a 
variety  of  titanite. 

Castelltte.  Cnstellit  BreiVi.,  B.  H.  Ztg.,  26,  118,  1866.  Monoclinic.  In  very  small  and 
exceedingly  thin  8-sided  tables,  having  for  the  angles  of  the  rhombic  prism  62"".  Cleavage: 
prismatic?  H.  =  5*5-6.  G.  =  31 50.  Luster  vitreous,  somewhat  adamantine.  Color  wine- 
yellow  to  wax-yellow;  streak  colorless.  Fragile.  According  to  Plattner  it  acts  B.B.  like 
titanite.  giving  evidence  of  the  presence  of  titanic  acid,  lime,  and  silica,  but  with  less  of  the  6rst 
and  more  of  the  last  than  in  titanite.  Occurs  in  the  phonolyte  of  Holenkluk  Mtn.,  near 
Proboscht,  and  in  that  of  Sollodiz— a  rock  containing  also  sanidine,  hornblende,  augite; 
ilmenite,  and  apatite. 
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611.  KBILBAUXTB.    KeOhauit  A.  Brdmann,  Ak.  H.  Stockh.,  855,  1841    Yttrotitanit 
Beheerer,  Fogg.,  63.  459.  1844. 

Monoclinic.     In  habit  and  angles  near  titanite. 

Forms:  a  (100,  «),  e  (001,  0);  m  (110,  J),  «(i01. 
l-i);  n  (111,  -  1);  I  (112,  J),  t  (ill,  1). 

Forbes'  measured:  am  =  SS**,  a«  =  55",  en  =  88' 
80'.    Cf .  also  angles  for  titanite,  p.  712. 


Norway.  Forbes. 


Cleavage:  n  quite  distinct.  H.  =  6*5. 
G.  =  3'52-3*77.  Luster  vitreous  to  resinous. 
Brownish  black ;  in  splinters  brownish-  red 
and  translucent;  also  dull  brown  and  pale 
grayish  brown.  Streak-powder  grayish  brown 
to  pale  dirty  yellow. 
Optically  +.     Ax.  plane  |  }  as  in  titanite.     Axial  angles^  Busz*: 

2H,  =    60'  89'  Li  2Hy  =    58"  8^  Na  2Hp  =    67**  28'  Tl  (in  Monobromnaphtalin\ 

2E,  =-  112'  81*  2Ey  =  108'  84'  2E^  =  106*  87' 

Comp. — A  titano-silicate  of  calcium^  aluminium,  ferric  iron,  and  the  yttrium 

metals. 

Rammelsberg  calculates  for  his  analysis:  15CaSiTiO>.(Al,Fe,Y),(S{.Ti)Oft. 
Anal.—!,  2,  Eg.,  Pogg.,  106,  296,  1859.    8,  Id.,  Min.  Gh.,  Erg.,  269, 1886.  Also  Erdmann, 
Forbes,  5th  Ed.,  p.  387. 

G.         SiO,     TiO,  AltO,  Fe.O,  Y,0,  Ce,0,  CaO     ign. 

1.  Bub,  mass.        8*716       29*48    26*67    5*45    6*75         816         20*29    0*54  MgO  0*94,  K,0 

ro*60  =:  98*88 

2.  *'      crysL        8*778        28-60    2704    6  24    5*90        12  08         17*15    8*59  =  100*50 
a  NareslO,  mass.  8*57.         80*81    86*63     —     112    6-27»     —     2508    1*13  =  100*99 

•  At.  weight  100*8. 

P3rr«}  etc — B.B.  fuses  with  intumescence  easily  to  a  black  shining  ^lass.  Yields  an  iron- 
colored  glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  Witli  salt  of  phosphorus 
gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  violet  bead.  Reaction  for 
manganese  with  soda.     Decomposed  by  hydrochloric  acid. 

Obs. — Occurs  near  Areudal,  Norway;  on  the  islands  BuO,  AskerO,  Alve,  and  NarestO,  in  a 
feldspathic  rock,  both  in  crystaU  and  massive.  Crystals  weighing  2i  lbs.,  and  masses  of  15  to  20 
lbs.,  are  mentioned  by  Forbes.  ^,  dull  brown  massive  kind  from  Alve  gave  G.  =  3*72;  and  a 
pale  grayish  brown  3*608;  a  specimen  from  near  NarestA,  G.  =  8*519.  liie  Aive  keilhauite  has 
two  cleavages  inclined  to  one  another  42".    Also  from  Snarum,  Norway. 

Named  after  Prof.  Keilhau  of  Norway. 

Ref.— >  Ed.  N.  Phil.  J.,  1.  69,  1855;  also  Forbes  and  DahU,  Nyt  Mag.,  8,  228,  1855.  •  Jb. 
Min.,  Beil.,  6,  842,  1887. 


612.  OUARINITE.    Ouiteardi,  Rend.  Ace.  Napoli,  Mem.  2,  408,  1857,  Zs.  G.  Ges.,  10, 14» 


1868. 

Orthorhombic.    Axes  d:h  :i  =  0-9892  : 1  :  0-3712  Lang-Quiscardi*. 
100  A  110  =  44**  41i',  001  A  101  =  20°  36^',  001  A  Oil  =  ♦20**  22'. 

Forms:   a  (100,  i-i),  b  (010.  f-l),  e  (001,  0);  g  (810,  i  8).  /(210,  f-2),  m  (110,  /),  d  (120.  ii\ 
*(0n,  M),  9(021,2-1). 

Angles:    gg"'  =  36»  80',  f"  =  52»  88'  <5f  =  •26'  19',    mm'"  =  89'  28',   dd'  =  68'  88'. 
W  =  40*  44',  qq  =  73"  11'. 

In  minute  thin  tables,  flattened  I  h  (010),  nearly  tetragonal  in  form. 

H.  =  6.  0.  =  3*487.  Luster  of  cleavage-face  somewhat  adamantine.  Color 
Bulphor-yellow,  honey-yellow,  pale  or  dark.  Streak  uncolored,  or  whitish  gray. 
Transparent  to  translucent.     Ax.  pi.  I  c.     Axial  angle  large,  Dx. 


718  SILICA  TES—TITANA  TBS. 

Comp. — CaTiSiOj  or  CaO.TiO,.SiO„  same  as  for  titanite  =  Silica  30'6,  titan- 
ium dioxide  40*8,  lime  28-6  =  100. 
AnaL — Guiscardi,  1.  c. 

SiO,  33 64  TiO.  33'92  CaO  2801  Fe,0,.Mn,0.  it.  :=  96-£r7 

P3rr*i  etc.— Same  as  in  titanite. 

Obs.— Found  iu  small  cavities  in  a  grayish  trachyte  on  Monte  Somma,  along  with  glaaqr 
feldspar  and  uephelite.  The  mass  of  the  tracliyte  is  rich  in  glassy  feldspar,  hornblende,  and 
melanite.  In  one  case  in  the  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and 
here  along  with  titanite. 

Ref.— *  Lang,  Min.  Mitth.,  81,  1871:  Guiscardi,  1.  c,  and  Rend.  Ace.  Napoli,  1876;  Brezina, 
Min.  Mitth..  285,  1874;  Dx.,  Mhi.,  2,  xxiii,  1874. 


613.  TBOHBFFKZMITB.  ?Mineral  de  Coromandel  B&ud.,  Tr.,  2,  662,  1882.  Tschew- 
kinit  Q,  Bote,  Reis.  Ural,  2,  1842. 

Massive,  amorphous. 

H.=  5-5*5.  G.=  4*508-4'549  G.  Rose.  Luster  vitreous.  Color  velvet-black. 
Streak  dark  brown.     Subtransluceut  to  opaque. 

Comp. — Related  to  keilhauite,  but  uncertain.  The  mineral,  as  analyzed,  seems 
to  be  in  all  cases  an  alteration-product,  more  or  less  heterogeneous,  and  the  com- 
position of  the  original  mineral  is  as  yet  very  uncertain. 

Hermann  makes  thoria  present  in  tscheffkinite  from  the  Ural;  Damour  proved  its  absence 
iu  thu  Indian  mineraL 

Des  Cloizeaux  states  that  the  latter  consists  of  a  brown  material  not  acting  on  polarized 
light,  and  small  colorless  grains  which  are  strongly  doubly  refracting.  The  mineral  has 
H.  =  5*5-6;  0.  =  4*26;  luster  vitreous,  inclining  to  resinous;  color  brownish  black,  subtraDs- 
lucent. 

Cross  found  the  mineral  analyzed  by  Eakins  to  consist  mainly  of  a  reddish  and  yellowish 
brown  transparent  amorphous  substance,  probably  the  original  mineral,  traversed  by  cracks 
filled  with  a  secondary  reddish  brown,  opaque,  ocherous  matter:  bands  of  secondary  minerals, 
probably  calcite  and  titanite,  were  also  noted  with  others  not  identified. 

Anal.^!.  H.  Rose.  Pogg..  62,  591,  1844.  2,  Hermann,  Bull.  Soc.  Moscou,  39  (1).  57, 1861 
8,  Damour,  Bull.  G.  Pr..  19,  5"»0,  1862.  4,  R.  C.  Price,  Am.  Ch.  J.,  10.  88,  1888.  6,  6.  L.  G. 
£akins,  Am.  J.  8c.,  42,  86,  1891. 

Q.         RIO,    TIO,  ThO,  Y.O,  Ce,0,  (La,Di)aOi    re,0,  AljO,  FeO   MnO  MgO  CaO  alk.  H,0 

—  —     n-«l    0-83    0-28    850   0-U     - 

[=  IW  © 

—  —       917    0-75     —     8-25     -    0-42 

[UO  250  =  100 

—  7*72     7-96    0-88    0-27    440     -     r» 

[=  10030 

6-68       —      6-M     —     0-64    548    0&  1« 

[BeO  2- 15  =  10064 
1-88     8*60     6-91      —     0-55    405    0-06«  0-M 

[Ta,0,  0-08  =  90-50 
2-89     8-65     6-98     —     048    5-S4    0-W«  2-06 

[Ta,0»  008  =  99-47 

•»  Incl.  Er,0„  molec.  wg^ht.  808.  •  Da  31 1 

Pyr.,  etc.— B.B.  glows,  then  intumesces  strongly,  becomes  brown,  and  fuses  to  a  black  glass. 
Gives  with  the  tluxes  reactions  for  iron,  manganese,  and  titanium.  Ctelatinizes  with  hydro- 
chloric acid.  The  Indian  mineral  in  a  closed  tube  yields  a  Uttle  water.  B.B.  fuses  with  intu- 
mescence to  a  black  scoria,  feebly  magnetic.  With  salt  of  phosphorus  it  gives  in  R.P.  a  pale 
brown  glass,  opaline,  which  becomes  milky  in  the  O.F.  With  borax  it  ailbrds  a  hyaciuib- 
brown  glass,  transparent  in  the  li.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readily 
by  nitric  acid,  esi^ecially  if  heated,  depositing  gelatinous  silica  mixed  with  titanic  oxide  aud 
black  grai^a  of  titanic  iron. 

Obs. — Prom  the  Ilmeu  Mountains  in  the  Ural;  only  a  few  specimens  have  been  fouud;  tl>e 
tsche/fkinite  in  collections  is  mostly  uraUrrtfUte  (p.  523),  which  it  much  resembles.  Also  from 
8.  India,  probably  Kanjamalai  Hill,  Salem  distr.  (cf.  Mallet,  Rec.  G.  Surv.  India,  26, 123.  \Wh. 

An  isolated  mass  weighing  20  lbs.  has  been  found  on  Hat  Creek,  near  Massie's  Mills. 
Nelson  Co.,  Virginia  (anal  4  by  Price);  also  found,  south  of  this  point,  in  Bedford  Co.,  in  the 
same  stat«  (anal.  5,  6  by  Eakins);  at  the  latter  locality  it  exists  in  some  quantity  as  reported  by 
H.  M  Engle. 

Named  after  the  Russian  general,  Tschevkin  (Chevkin). 


1.  Ural 

4  58 

%  21  04    2017      —       — 

47-29 

2.     " 

4-55 

20-68    16-07  20-91    845 

22-80 

8.  So.  In  lia 

1903    20-86     —       — 

88*38 

4.  Virginia 

4*4 

28*28    21*16    2-29*    ~ 

11-89         90-84>» 

6.       " 

4-33 

20-21    18-78    0  85    1-82* 

2006         19-73 

6.       " 

4-38 

21-49    18-99    0-75    l-64« 

1906         17*16 

•ZrO.^. 

*  Incl. 

15-88  DI,0„  4-96  La,0,. 

•  Na,0. 

ASTROPHTLLITE.  719 

614.  ASTROPHTZililTB.    Astrophyllit  Seheerer,  B.  H.  Ztg.,  13,  240,  1854. 
Orthorhombic.     Axes  d:h:d  =  0-99025  :  1  :  4-7101  Brogger*. 
100  A  110  =  44°  43^',  001  A  101  =  78°  7f ',  001  A  Oil  =  78°  0|f'. 


Fonni:                  q  (101, 

U) 

I  (111. 

1)                    X  (212,  1-2)               A  (767.  1-J) 

>    (010,^.1)                 /J  (01-50,  ^4) 

e 

(«16, 

1-6)                 •  (434.  14)               n  (566,  H) 

m  (110,  /)                 g  (038,  f  i) 

mm"'  =    89'  26' 

11"     =r 

168* 

OV 

«f'"    =  18"  22' 

to  =    64"    9' 

qq        =  156"  15' 

ir  = 

88" 

12' 

a»"'   =  61"  42' 

W  =    58"  59i' 

gg'      =  120"  58' 

n"    = 

104" 

40^ 

XX'"  =  79"  26' 

W  =    50"  ir 

bg       =  *29"  81' 

»r  = 

160" 

60' 

nn*"  =  98"  87' 

6^  =  •45"  54' 

le       =    89"  18* 

fV"  = 

72" 

1' 

te       =80"  49' 

bn  =    40"  41i' 

Crystals  often  elongated  in  the  direction  of  d\  or  elongated  ||  axis  a  by  develop- 
ment of  the  bi-achypinacoid  (||  cleavage).     Faces  strongly  striated 
I  intersection-edge  with  b;  h  horizontally  striated.   Also  lengthened 
into  thin  strips  or  blades;  sometimes  arranged  in  stellate  groups. 

Cleavage:  b  perfect;  c  very  imperfect.  Percussion-figure  on  a 
cleavage  surface  shows  two  rays  crossing  at  angles  of  approx.  90° 
(8i°to85"),  and  nearly  J  the  dome  014.  Laminae  brittle,  not 
elastic  like  muscovite.  H.  =  3.  G.  =  3-3-3 -4;  3-324  Pisani; 
3*375,  Colorado,  Koenig,  Luster  submetallic,  pearly.  Color  bronze- 
yellow  to  gokl-yellow.  Powder  resembling  that  of  mosaic  gold. 
Translucent  in  thin  leaves. 

Pleochroism  strong:  c  lemon-yellow,  b  orange-yellow,  a  deep 
orange-red.      Absorption  tt  >  b  >  c      Optically  +•     Ax.  pi.  \  c. 
Bxa  X  «.    Bxo  JL  cleavage  (b)  or  nearly  so,  but  varying  somewhat  from  secondary 
causes.     Axial  angles  variable: 

Norway       2Ho.r  =  122"  18'  Li     2Ho.y  =  124"  62'  Bkg.    2Ho     =  114**  87^-128"  28'  Bgr. 
Colorado      2Ho.r  =  121"  88'  Li     2Ho^  =  124"  14'  2Ho.gr  =  125"    6'  Tl  Bkg. 

Indices: 

or  =  1-678  /5  =  1-703  r  =  1  738  y-a^  0055 Levy-Lcx. 

t    II 


n 


Comp. — Perhaps  (Bgr.)  an  orthosilicate  R^R/ri(SiO  J^  with  R  =  H,Na,K  and 

K  =  Fe,Mn  chiefly,  including  also  the  Fe,0,.     This  formula  is  confirmed  by 

Eakins. 

Anal.— 1.  Pisani.  C.  R..  66.  846.  1863.  2.  Scheerer,  Pogf?.,  122,  113.  1864.  3.  Meinecke, 
ibid.  4,  SievekiDg,  ibid.  6,  Bflckstr5m,  Zs.  Kr.,  16.  509,  1890.  6,  Koenig,  Am.  Phil.  Soc.,  16, 
600,  1877.     7,  L.  G.  Eakina.  Am.  J.  Sc,  42,  84,  1891. 

G.  SiO,   TiO,    ZO,  AUG,  Fe,0,  FeG    MnO  MgG  CaO  Na,0  K,0    ign. 

1.  "Brevik"  8-824        88-23    709    497    400    8  75  23-58    990    127    1-13    2-51    5-82    186 

[=  9911 

2.  ••  32-21    8-24      —     802    797  2140  12  63    164    211    224    3  18    441 

frr  99*05 

3.  "  82-35    8-84      —     8-46    805  1806  12  68    2*72    186    402    2  94    4-53 

r=  99*51 

4.  "  83-71    8-76      —     847    851   2521  1059    005    0-95    869    065    4-85 

[=  100-44 

5.  Eikabolm  8302  1111    3-65    0  98    2-53  21-76  1196    092    126    277    5-78    3-47 

[P  0  97  =  100-18 

6.  Colorado     8-875        84-68  13  58    2-20    070    656  26-10    8  48    0  80      —      254    5  01     SM 

[CuG  0-42,  TaaO»?  080  =  9981 
r         ••  85-28  11-40    1-21      tr,      3-73  2902    6-52    0 13    022    3-63    543    418 

[Ta,0»  0-34  =  10003 

P5rr^  etc.— B  B.  swells  up  and  fuses  easily  to  a  black  magnetic  enamel.  With  soda  or 
borax,  a  strong  mauguuese  reaction.  I) too m posed  by  liydrocbloric  acid  with  separation  ot 
siiicii  iu  scales. 
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SILICA  TE8—TITANATB8. 


Obs.— Occurs  on  the  small  islands  in  the  Langesund  fiord,  near  Brevik,  Norway,  in  zircon- 
syenite,  embedded  in  lamellar  feldspar,  also  in  leucophanite  and  iu  natrolite  (spreuslein).  and 
associated  with  catapleiite,  aegirite,  large  prisms  of  black  mica,  and  numerous  other  species. 
Similarly  associated  at  Kangerdluarsuk,  Greenland. 

With  arf vedsonite  and  zircon  at  St.  Peter's  Dome,  Pike's  Peak,  El  Paso  Co.,  Colorado. 

Named  from  darpov,  star,  and  (pvA^or,  leaf,  in  allusion  to  the  stellate  aggregation  and 
foliated  micaceous  structure. 

Ref. — *  Zs.  Kr.,  16,  200,  1890;  the  fundamenta.  angles  are  taken  as  corrected  by  BrOgger 
(letter  of  April  80,  1890),  further  the  axes  a  and  b  are  exchanged  us  required  by  the  i-atio 
obtained;  the  domes /tf,  p  cannot  be  taken  as  macrodomes  unless  the  calculated  ratio  of  the 
lateral  axes  is  regarded  as  of  no  value. 

The  form  was  first  made  orthorhombic  by  Nordenski23ld  (Of v.  Ak.  Stockh.,  27,  561. 1870) 
and  Des  Cloizeaux  (Min.,  1,  497.  1862),  was  later  made  mouoclinic  by  BQcking,  Zs.  Kr.,  1,  433, 
1877,  and  triclinic  bv  Br5gger,  ibid.,  2.  278. 1878.  Br5gger  finally  (1890)  shows,  however,  that 
the  variation  in  angle  and  optical  character  earlier  notedis  probably  without  significance,  being 
due  to  deformation  produced  by  pressure. 


615.  JOHNBTRUPITB.     F.  C.  Brdgger,  Za.  Er.,  16,  74.  1890. 

Monoclinic.     Axes  ait  :6  =  1-6229  : 1  :  1-3911;  fi  =  86°  55^'  =  001  A  100 
Brogger, 

100  A  110  =  69°  19^',  001  A  101  =  39°  17J',  001  A  Oil  =  54°  15'. 


Forma: 
a  (100,  i-l) 
b  (010,  «-0 


t  (710,  ul) 
k  (410,  i-l) 
n  (310,  ^8) 
I  (520,  i-I) 


/  (210,  i.2) 

d  (101.  -  l-i) 

8  (101,  l-i) 

m  (110,  /) 

X  (201,  -  2-i) 

1  (201,  3.i) 

0  (120,  f-^) 

6  (801,  -  8^) 

€  (301,  3-i) 

Also,  doubtful,  ?i  (160),  o  (103),  s  (319),  p  (286). 


kkf*'  =  44'    6f 
nn*"  =  56°  45' 
JT'"   =  78"    2' 


af  =*89°  r 
mm"'  =  116°  89^ 
af       =34"  18' 


ad  =    47°  88' 
ax  =  ♦29°  27i' 
ae  ^    20"  m' 


a'S 
a'€ 


61°  lOi' 
♦31°    r 
21"  38' 


^^ 


£ 


i 


/ 


Des  Cloizeaux  pointed  out  a  similarity  in  form  between  mosai:drite  and 
zoisite,  and  BrOgger  shows  that  johnstrupite,  mosandrite,  nud  riukite,  very  near 
to  each  other  in  composition,  are  all  similar  in  angle  to  both  zoisite  and  epidote. 
He  thus  compares  the  piismutic  zone  of  johnstrupite  with  the  orihodomes  of 
epidote  and  vice  versa  (cf.  also  p.  517): 


Johnstrupite 

Zoisite 

Epidote 


100  A  210  =  89°    1' 

010  A  120  =  38°  68' 

100  A  102  =  42°    5' 
100  A  302  =  85°    7' 


i 


j  100  A  101  =  48°  15' 
i  100  A  101  =  51°  58' 

010  A  021  =  55°  14' 
100  A  110  =  65°    0' 


Twins:  with  tw.  pi.  a.  In  crystals  prismatic  I  ismi  flattened  | 
a  (100);  the  prism/  (210)  most  prominent.  Faces  in  prismatic  zone 
vertically  striated.  ' 

Cleavage:  a  distinct.  G.  =  3 '29.  Luster  on  a  vitreous,  on  fracture  surfaces 
resinous  to  greasy.     Color  brownish  green.     Streak  yellowish  green. 

Pleochroisni  very  weak:  c  bright  greenish  yellow,  b  brownish  yellow,  a  bright 
yellow.  Absorption  c  >  b  >  a.  Optically  +.  Ax.  pi.  ||  b.  Bxo  A  i  =  ±  2i°. 
BX|,  nearly  JL  rt  (100).  Dispersion  p  >  v,  strongly  marked;  inclined,  hardly  dis- 
tinct (0°  13'  for  red  and  green).     Axial  angles,  Bgr. : 


Barkevik    2Ha.r 

2Ha.y 
2Ha.jfr 


79"     5i'      2Har    : 
77°  42'        2Ho.y  : 

75°59i'    2Ho.gr 


125°  40'    .-.  2Vr  =71°10f 

127°  40'    .-.  2Vy  =  69°  54'    2Ey  =  124°  40'    /J  =  1*546 

131°  11'    .-.  2Vffr=68°20'. 


Comp. — A  complex  silicate  of  the  cerium  metals,  calcium  and  sodium  chiefly 
with  titanium  and  fluorine. 


MOSANDRITE.  721 

BrOgger  calculates  the  foUowiDg  molecular  ratio: 

R,0  CrO  MgO         K,0,  RO,         SiO,  P  H.O 

2-61  11-87  0-98  1-46  800  12  748  1*87 

PtT  H  "1    '       n    in 

And  the  formula  is  written,  analogous  to  the  epidotes,      "^"    (Rt)4RiiR«(8i04)ia. 

Lfk  J 

Here  R,  =  8Na,.lH,;  R  =  12Ca,lMg;  R,  =  l(Ce  + Y),1(A1  +  Fe);  R  =  Ce;  R  =  miZr, 
also  I'h  and  Ce.    Further  the  group  in  brackets  is  regitfded  as  corresponding  to  the  Divalent 

in 

group  (ROH)  in  epidote. 

AnaL^B&ck8tr5ni,  quoted  by  BrOgger. 

SiO,    TiO,  ZrO,  ThO»  CeO,   Ce,OtY,Ot  AI,OtFe,0,  CaO    MgO  Na,0  K,0  H,0    F 
O.  =  8-89       SQflU     7*67     2  84     0-79     U-80     12'71>    11!      VS2     0*50     87*76     I'SS     6*07     0*18     1*41    6  98  =  101'91 

■  Incl.  La,0a,Di,0|. 

Obs.— Only  known  from  one  of  the  ledges  near  Barkevik  in  the  Langesund  fiord,  Norway; 
it  is  associated  with  wOlilerite,  rusenbuschite,  eucolite,  segirite,  tiuorite,  elceolite,  sodnlite,  etc. 

Named  after  Prof.  Fr.  Johnstrup  of  Copenhagen. 

Ref:— Dx.,  Min..  1,  681.  1882,  Weibye.  Jb.  Mhi..  774.  1849,  Bgr.,  Zs.  Kr.,  16,  74,  1890. 
CrysUils  earlier  described  (Bgr.,  Zs.  Kr..  2,  275,  1878)  as  mosandiite  proved  to  be  l&yenita 
(p.  875). 

616.  MOSANDRTTB.    Brdmann,  Berz.  JB..  21,  178,  1841. 

Crystals  long  prismatic  ||  c  and  flattened  ^a,  but  without  terminations  so  far 
as  observed;  yertical  faces  strongly  striated.  Forms  noted  in  the  prismatic  zone^ 
the  same  as  in  johnstrupite^  and  angles  nearly  the  same. 

Forms:  a  (100.  «.i),  b  (010,  i-i).  t  (710,  ^7),  *  (410, 1-4),  n  (810,  ^8),  I  (520,  i-|).  /(210,  f-2). 
m  (110,  7),  ff  (120.  t-2).  h  (160,  i-6). 

Sections  |  b  show  tw.  lamellae  J  a. 

Cleayage:  a  rather  perfect.  H.  =4.  G.  =  2'93-3*03.  Luster  of  cleavage- 
face  between  vitreous  and  greasy,  of  other  surfaces  resinous.  Color  reddish  brown, 
but  altering  to  dull  greenish  or  yellowish  brown.  Streak-powder  pale  yellow  or 
CTayish  brown.  Thin  splinters  translucent,  bright  red  by  transmitted  light. 
Optical  characters  as  with  johnstrupite. 

Conip. — Very  near  johnstrupite,  p.  720. 
BrOgger  calculates  the  molecular  ratio  as  follows : 


R,0 

n 

KO 

m 
RaO. 

nr 

RO, 

SiO, 

P 

11,0 

104 

1018 

1-20 

4-19 

12 

2-57 

10  25 

The  formula  is  written,  also  analogous  to  the  epidotes,       /qH)    \  R*    (K*)7Ki«K*(9i^«)»* 

Here  R,  =  6H„lNn,(E,):   R  =:  lOCa  (a  little  Mg.Mn),  R  =  fCe.iY  and  a   little   Fe; 

5  =  fTi.lZr.JCe  nnd  a  little  Th. 

AnaL— 1,  Berlin.  Fogg.,  88.  156,  1858.  2,  BftckstrOm,  quoted  by  BrOgger.  Zs.  Er.,  16, 
80,  1890. 

BID,     TIG,    ZrO,  ThO,  CeO,  Ce,0,    T,0,  Fe,0,  MnO  CaO     MgO    Na,     K,0     H,0      F 

1.  WW     9M       —        —        _     26  50*       -       1-88       —     l»*Or      0  75      8  87     O'M     8*90       —  =  lOO'SS 

2.  [80^1*]    6*88      7*48     084     6 84    10 45»     8*52     066     0*45    SSU     068      8*44      0'88      7*70     806  s  lOO'S? 

•  ▲  direct  determination  gave  8901.  *  IncL  (La,I>0,O,. 

P3ri'-  etc.— In  the  closed  tube  gives  water.  B.B.  fuses  with  intumescence  at  8  to  a  brown 
g^lass.  With  salt  of  phosphorus  in  R  F.  gives  a  violet  bead  (titanium),  and  with  tmrax  in  O.F. 
^▼es  an  amethystine  bead  (ninnganese).     Decomposed  by  hydrochloric  acid,  with  separation 
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SILICA  TES—  TIT  AN  A  TE8. 


of  silica  ana  formation  of  a  dark  red  solution,  wliich,  ou  heating,  gives  off  chlorine  and 
becomes  yellow. 

Obs. — Occurs  on  the  small  island  L&ven  in  the  Laugesund  fiord,  also  on  the  neighboi-iog 
island  StokO,  and  on  the  reefs  near  Barkevik;  it  is  associated  with  leucophanite,  eucoUte, 
elaeolite,  segirite,  black  mica.    Readily  undergoes  alteration. 

Named  after  the  Swedish  chemist  G.  G.  Mosander  (1797-1858). 

617.  RXNETTB.    Lorenun,  Medd.  GrOnl.,  1,  1884,  and  Zs.  Kr.,  9,  248,  1884. 

Monoclinic.    Axes:  d:h:d  =  1-5688  :  1  :  0-2922;  /3  =  88°  47i'  =  001  A  100 
Lorenzen. 

100  A  110  =  57°  28i',  001  A  101  =  10°  30f ,  001  A  Oil  =  16°  17'. 

Forms:  a  (100,  m).  $  (820,  ij),  m  (110,  J),  /*  (120,  i-k);  n  (101,  -  1-i),  v(i01,  l-i); 
<>  (341, -4-1). 

The  domes  101,  101  correspond  to  105,  105  of  johnstrupite.  . 

Angles :  m'"  =  92'  BS*,  mm"'  =  114"  57f,  am  =  •67'*  28}',  hh'  =  85'  22'.  an  =  *78^  161', 
a'u  =  80"  87'.  nu  =  ♦21"  5|'. 

Crystals  flattened  I  a;  with  a  zonal  structure  paraUelthe 
faces^  and  with  twinning  lamellae  ||  a. 

Cleavage:  a  distinct.  H.  =  5.  0.  =  3*46.  Luster 
vitreous  to  greasy.  Color  yellowish  brown  to  straw-yellow. 
Pleochroic.  Absorption  c  >  b  >  tt.  Optically  +.  Ax. 
pi.  _L  ^  and  inclined  7J  to  i.  Bx^  nearly  normal  to  a.  Dis- 
pereion  horizontal  distinct,  also  p  >  v, 

€omp. — Near  johnstrupite  and  mosandrite. 

BrOgger  suggests  [F8Ti4]Na9Cai,Cei(Si04),t. 
AnaL— Lorenzen,  mean  of  five  partial  analyses: 

SiOa      TiO,    Ce,(La.Di)aO,  YjO,    FeO      CaO      Na^O      F 
2908      18-36  21-25  0*92      044      23*26      8  98      5  82  =  10811,  less  O  2*45=  100*66 

Psn^i  etc.— Fuses  B.B.  mther  easily'  to  a  black  shining  glass  with  continued  intumescence. 
Dissolves  in  the  borax  bead,  giving  a  yellow  color  in  the  O.F.;  with  salt  of  phosphoms,  in  RF. 
violet  (litauium),  in  O.F.  colorless  but  with  more  of  the  mineral  becomes  enamel-like. 

Easily  decomposed  by  dilute  acids  with  separation  of  silica  carrying  titanium. 

Ob».— Occurs  in  sodalite-syenite  at  Kangerdluarsuk,  Green  land  .with  arfvedsonite,  aegirite, 
eudialyte,  lithia  mica,  steenstrupine. 

^amed  after  Dr.  Riuk,  at  one  time  director  of  the  Danish-Greenland  commerce. 


618.  PBROVSKITE.    Perowskit  G.  Rose,  Pogg.,  48,  558,  1889.  Reis.  Ural,  2,  128,  1842. 
Perofskite. 


Isometric  or  pseudo-isometric. 


a  (100.  t-0 
d(110,  t) 

o(m,i) 

k  (520,  H) 


e   (210,  *-2) 
g  (320,  i-i) 
J  (11 -8  0,  PgL) 
^  (430,  1-1) 


Observed  forms* : 

A  (540.  t-t) 
V  (221,  2) 


m  (311,  8-8) 
n  (211,  2-2)? 


P  (944.  f-J) 
fi  (822,  H) 

«   (942.  H)* 
e  (10-4-8,  Jrfi-I) 


r  (832,  4.i) 
F  (643.  2-i) 
X  (482,  21)* 


Crystals  in  general  (Ural,  Zermatt)  cubic  in  habit  and  often  highly  modified, 
but  the  planes  often  irregularly  distributed.  Cubic  faces  striated  parallel  to  the 
edges  and  apparently  penetration-twins,  as  if  of  pyritohedral  individuals.  Again 
(Tyrol)  the  cubic  faces  less  developed  and  the  forms  m  (311),  p  (944)  prominent 
Also  (Zermatt)  in  reniform  masses  showing  small  cubes. 

Cleavage:  cubic,  rather  perfect.  Fracture  uneven  to  subconchoidal.  Brittle. 
H.  =  5-5.  G.  =  4-017  Achmatovsk,  Rose,  4*03-4 '089  Zermatt,  Dmr.  Luster 
adamantine  to  metallic-adamantine.  Color  pale  vellow,  honey-yellow,  orange- 
yellow,  reddish  brown,  grayish  black.  Streak  colorless,  grayish.  Transparent  to 
opaque.     Usually  exhibits  anomalous  double  refraction. 


PER0V8KITB.  723 

Geometrically  coDsidered,  perovskite  cooforms  to  the  isometric  system;  optically,  however, 
it  is  uniformly  biaxial  and  usually  positive.  The  molecubir  structure  (also  as  developed  by 
etching,  Baumhauer)  seems  to  correspond  to  orthurhombic  svmmetrv.  (See  the  authors  referred 
to  under  ^.)  Sections  (|  a)  of  cubic  crysUils  from  the  Ural  and  Zeruiatt  show  tw.  lamellae 
parallel  to  both  sets  of  cubic  edges,  with  diagonal  extinction;  the  bisectrix  is  normal  to  a 
(iu<lecHhedral  face,  the  axial  angle  variable  (up  to  90^),  the  character  4-,  also  — .  Similar  sections 
from  the  Tyiolese  crystals,  in  which  the  forms  m  (311)  and  p  (944)  often  predominate,  show  tine 
tw.  lamellae  parallel  the  diagonals,  while  the  bisectrix  is  ±  a,  the  optical  character  -)-i  the  axial 
angle  small,  sometimes  sensibly  O"". 

In  general  the  form  and  optical  character  are  partially  explained  by  the  assumption  of  an 
orthorhombic  form,  with  a  prismatic  angle  of  90*  (corresponding  lo  the  two  pair  of  cubic  faces), 
and  twiuued  with  p(lll)as  tw.  pi.,  and  also  m  (110)  in  some  cases.  It  seems  more  probable, 
however,  as  urged  by  Klein,  especially  as  the  structure  differs  in  specimens  from  ditt'ereui  local- 
ities, that  the  form  was  originally  isometric  and  that  the  optical  anomalies  are  due  to  secondary 
causes,  but  the  subject  stilt  I'equires  much  elucidation.  The  tnmsformatiou  of  the  molecular 
structure  to  the  isotropic  condition  by  increase  of  temperature  has  not  been  accomplished, 
although  this  is  readily  done  with  boracite,  to  which  perovskite  is  closely  related  in  structure 
and  optical  characters. 

Comp. — Calcium  titanate,  CaTiO,  =  Titanium  dioxide  58"9,  lime  41'1  =  100. 
Iron  is  present  in  small  amount  replacing  the  calcium. 

Anal.— 1.  Brooks.  Poeg..  62,  596,  1841.  2  Jaoobson,  ibid.  8,  Brun,  Zs.  Kr.,  7.  889,  1883. 
4,  Damour,  Ann.  Mines,  o,  512,  1854.  5,  Mauro,  quoted  by  Strllver,  Tmns.  Ace.  Line,  4,  210, 
1880.  6.  Sauer,  Zs.  G.  Ges.,  37,  445, 1885.  Also  an  approximate  analysis,  showing  a  large 
amount  of  iron,  by  Kastle,  Am.  J.  Sc,  34,  141,  1887;  further  by  Eakins,  ib.,  37,  219,  1889. 

FeO 

4-79  MgO,MnO  Oil  =  10007 

206  MgO.MnO  tr,    =r  100*22 
0-91  =  10010 
1 14  =  100-29 

—    =  10018 

207  =    9908 

Pyr.,  etc. — In  the  forceps  and  on  charcoal  infusible.  With  salt  of  phosphorus  in  O.F. 
dissolves  easily,  giving  a  jgreenish  bead  while  hot,  which  becomes  colorless  on  cooling:  in  R.F. 
the  bead  changes  to  grayish  green,  and  on  cooling  assumes  a  violet-blue  color.  Entirely  decom- 
posed by  boiling  sulphuric  actid. 

OboL— Occurs  in  small  crystals  or  druses  of  crystals,  all  of  dark  colors,  a^ociated  with  crys- 
tallized chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Zlatoust,  in  the  Ural;  at 
Schelingen  in  the  Eaiserstuhl,  in  white  or  yellowish  ffrauuhir  limestone,  with  lutca.  magnetite, 
and  pyrochlore  or  koppite  (questioned  by  Knop,  Zs.  Kr.,  1,  284,  18^7);  in  the  valley  of  Zermatt, 
near  the  Findelen  glacier,  where  crvstalline  masses  occur,  in  talcose  schist,  as  large  as  the  fist, 
and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  color,  alone  with  garnet,  vesuvianite, 
titanite,  zircon,  corundum,  rutile,  titanic  iron,  serpentine,  etc. ;  at  Wildkreuzjoch,  l>etween  Ptitsch 
and  Pfunders  in  Tyrol,  but  rare  (cf.  Hbg.,  1.  c,  and  R)ith.  Pogg..  144,  595,  1871).  At  Mte. 
Lagazallo,  Val  Malenco,  Sondrio.  northern  Italy,  with  magnetite  and  amianthus.  Ktire  on  the 
island  L&ven  in  the  Langesund  fiord,  associated  with  leucophanite.  Bgr.,  Zs.  Kr.,  16,  508, 
1890. 

Sometimes  noted  in  microscopic  octahedral  crystals  as  a  rock  constituent;  thus  in  nephelite- 
and  melilite-baaalts;  as  of  Wartenberg  in  Bohemia;  Hochbohl  near  Owen  in  WOrtemberg;  the 
Saxon  £rzgebirge,  basaltic  lava  of  Scharteberg  in  the  Eifel  (doubly  refracting,  Uussak),  etc.; 
also  in  ser)>entine (altered  peridotyte)  at  Syracuse,-  N.  Y.  (cf.  Williams,  Am.  J.  Sc,  34, 137, 1887); 
in  peridotyte  of  Elliott  Co.,  Ky.  (Diller,  ib.,  37,  219,  1889).  Also  noted  as  a  result  of  the  alter- 
ation of  titanite  (Schneidei,  Jb.  Min.,  1,  99.  1889). 

Named  after  von  Perovski  of  St.  Petersburg. 

Artil.— Formed  in  crystals  by  making  lime  act  at  a  high  temperature  on  titanium  silicate 
(Ebelmen);  also  bv  Hautefeuilte  (cf.  Fouque  Levv.  Synth.  Mm.,  176,  188*i).  '1  he  artificial  crys- 
tals show  the  optical  characters  of  the  natural  mineral. 

Rel— I  See  Hose,  1.  c,  also  Dx..  Ann.  Ch.  Phys.,  13,  888.  1845;  Kk.,  Min.  Russl.,  1,  199, 
1858.  6,  888,  1874,  7,  875,  1878,  8,  89,  1881;  Mir.,  Min.,  461,  1852;  Hbg.,  Wildkreuzjoch,  Min. 
Not.,  4.  20.  1861.  10.  88,  1871.  11,  1,  1873. 

*  On  the  optical  characters,  see  Dx.,  1.  c.  and  Opt.  Propr.,  2,  81,  185S:  N.  R.,  84,  1867; 
Zs.  G.  Ges.,  26.  982.  1874;  Jb.  Min.,  160,  1877,  43,  872,  1878.  Also  Ben  Saude.  Preisschrift. 
G5ttingen.  1882;  Mallard,  Bull.  Soc.  Min..  6.  288,  1882;  Klein,  Jb.  Min.,  1.  245,  1884,  and  175 
ref.  (the  latter  a  notice  of  Ben  Saude).  On  the  results  of  etching,  see  Baumhauer,  Zs.  Kr.,  4, 
187,  1879. 


G. 

TiO, 

CaO 

1. 

Achmatovsk,  broum 

59  00 

86*76 

2 

black 

58-96 

89  20 

8. 

Zermatt,  yellow        8*974 

59-89 

89  80 

4. 

(« 

69-28 

89  92 

5. 

Val  Malenco             8'95 

58-66 

41*47 

6. 

Oberwiesenthal 

58*66 

88*85 
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619.  DTSANAIjTTB.    A.  Knap,  Zs.  Kr.,  1,  284.  1877.    Perovskite  of  former  writers. 

Isometric;  in  cubes. 

Cleavage:  cubic.  H.  =  5-6.  G.  =  4*13.  Luster  submetallic.  Color  iron- 
black.    Opaque. 

Comp. — A  titano-niobate  of  calcium  and  iron  approximating  (anal.  3)  to 
6RTiO,.  l{Nb,0.. 

Mar  calculates  for  nnal.  4  the  molecular  ratio,  TiO, ;  (Nb,Ta),0» :  Y,Oa,Fe,0. :  CaO  = 
0-54  :  0027  :  005  :  0-60. 

AnaL— 1,  2,  Seneca*  Lieb.  Ann.,  104,  871,  1857.  8a,  Enop,  1.  c;  86,  same,  deducting  SiOi. 
4.  F.  W.  Mar.  Am.  J.  Sc.,  40,  403,  1890. 

G.         TIO,     Nb,0.  Ta,0,  Y,0,*  FeO    Ce,0.»»  CaO    Na,0 

1.  Kaiserstuhl     402       68-95       —        —       —      6  28       —      85  69      —    =  10087 

2.  ••  59-80       —         -.       —      5  99        —      85*94      —    =  101-28 

8a.        "  40  57    2278       —       —      612«     558    1986    8*50  SiO,  2-81,  MgO, 

[KjO.AUC.F  tr.  =  100 17 
86.        "  41-47    28-28        —      542    6*24*     572    1977    8-57  =  100 

4.  Magnet  Cove  418       4412     4-88      508      —      5-66«      010    88  22     —   MgO  074.  SiO, 

[0-08,  magnetite  0*73  =  99  53 

•  Yttrum  eartlis.        *  Cerium  oxides.        •  Incl.  042  MnO.        *  048  MnO.        •  Fe,Oi. 

Obs.— Found  in  the  granular  limestone  of  Vogtsburg,  Kaiserstuhlgebirge,  Baden.  The 
mineral  has  previously  been  called  perovskite,  but  is  In  fact  intermediate  between  the  titaoHte, 
perovskite,  and  the  niobates.  pyrochlore  and  koppite.  Named,  in  allusion  to  the  difficulty  of  the 
analysis,  from  Sva-txvdXvTo^,  hard  to  undo. 

A  related  mineral,  which  has  also  long  passed  as  perovskite,  occurs  with  magnetite, 
brookite,  rutile.  etc.,  at  Magnet  Cove,  Arkansas.  It  is  in  octahedrons  or  cu bo-octahedrons, 
black  or  brownish  black  in  color  and  submetallic  in  luster.  The  amount  of  niobium  (sod 
tantalum)  present  is  much  smaller  than  in  the  mineral  from  the  Kaiserstuhl  and  it  hence  is 
more  closely  allied  to  perovskite.  Ben  Saude  has  shown  that  sections  |  a  (100)  and  o  (111)  show 
twinning  lamellae  analogous  to  perovskite. 

Htdrotitanitb  Koenig,  Proc.  Acad.  Philad.,  82.  1876.  An  altered  form  of  the  so-called 
perovskite  (dysanalyte)  from  Magnet  Cove,  Arkansss.  G.  =  8*081.  Soft.  Color  yellowish 
gray.    An  analysis  afforded : 

TiO,  82-82       Fe,0,  776       MgO  2  72       CaO  080       H,0  550       V  «r.  =  99*60. 
-This  does  not  correspond  to  any  definite  formula. 


Oxygen  Salts. 

8.    NXOBATES,  TANTAT.ATES, 

The  Niobates  and  Tantalates  are  chiefly  salts  of  metaniobic  and  metatantalioacid^ 
RNb^O,  and  RTa,0,;  also  in  part  Pyroniobates,  R,Nb,0„etc.  Titanium  is  jiromi- 
nent  in  a  number  of  the  species^  which  are  hence  intermediate  between  the  niobates 
and  titanates.  Niobium  and  tantalum  also  enter  into  the  composition  of  a  few 
silicates,  as  wohlerite,  p.  376,  l&venite,  p.  375,  etc. 

1.  Pyrochlore  Group.     Isometric. 

520.     Pyrochlore  RNb,0..R(Ti,Th)03.NaP 

Also  R.Nb,0,.R(Ti,Th)0,.NaF,  etc. 

53SOA.  Koppite  R,Nb,0,.fNaF 

621.     HatohettoUte  2R(Nb,Ta),0,.R,(Nb,Ta),0,.R  =  TTO^  Ca,  Fe,  eto. 

522.  Microlite  Ga,Ta,0,  pt 

2.  Fersrusonite  Group.    TetragonaL 

523.  Pergusonite  (Y,Er,Ce)(Nb,Ta)0,  t  =  r4643 

524.  Sipylite,        essentially  ErNbO«  1*4767 


8.  Oolumbite  Group.    Orthorhombic 


diiid 


525.  Columbite  (Fe,Mn)Nb,0. 

(Fe,Mn)(Nb,Ta),0,  0-8286  : 1 :  0-8898 

526.  Tantalite  FeTa,0. 

Manganocolnmbite  MnNb,0,.MnTa,0, 

Manganotantalite  MnTa,0, 

526A.  8kogb5Ute  FeTa.O.  0*8170  : 1 :  0-6511 

Ixiolite 


627.  Tapiolite  Fe(Nb,Ta),0,  Tetragonal  ^  =  0-6464 

4t.  Samarskite  Group.    Orthorhombic. 

n   in  ux  n 

628.  Yttrotantalite        R,R,(Ta,Nb),0,„  R  =  Y,Er;  also  R  =  Oa,  Fe,  etc. 

d:h:d  =  0-5411 : 1  :  1-1330 

726 
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mOBATRS,    TANTALATBa. 


629.  Samankite 


530.  Annerodite 


531.  Hielmite 


n  xn 


m 


E.R,(Nb,Ta),0,„  E  =  Ca,Fe,UO,;  E 

Pyroniobate  of  uraninm,  yttrium,  etc. 

&  ill  6 
4R0.3Ta,0,?  Milii 


Y,  Ce,  etc. 
0-5456  :  1  :  10356 

0-8257  :  1  :  0-8943 
0-9290  : 1 :  1-0264 


532.  iEsohynite 

533.  Polymignite 

534.  Enxenite 
635.  Polyeraae 


5.  .^kichynite  Group*     Orthorhombic. 

B.Nb,0„.R,(Ti,Th),0„  dilib-  0-4866  :  1 :  0-6737 

R((Nb,Ta)0,),.5E((Ti,Zr)0,),e^  :  li6 

or  6  ill  &  '. 


0-7121  : 1 :  0-5121 
0-5121  :1:  0-7121 


R(NbO,)„B,(TiO.),.|H,0        dili6-    0-364  :  1 :  0-303 

m  ni 

E(NbO.)..2B,(TiO.)..3H,0      dibit 


=  0-3462  : 1 :  0-3124 


1.  Pypochlore  Group.     Isometric. 

620.  PTROOHLORB.  Pyrochlor  (fr.  Fredriksvam)  WoMffr,  Fogg..  1,  417,  1836. 
Hydrocblor,  Fluochlor,  Herm,,  J.  pr.  Ch.,  60,  186,  187,  1830. 

Isometric.     Observed  forms: 

a  (100,  f-0;  d  (110,  t);  o  (111.  1);  m  (811.  8-8),  n  (211,  2-2)? 

Commonly  in  octahedrons;  also  in  irregular  embedded 

gi-ains. 

Cleavage:    octahedral,  sometimes  distinct.      Fracture 

conchoidal.      Brittle.      H.  =  5-5-5.     G.  =  4-2-4-36;  432, 

Miask,  Bose;   4*203,  ib.,  Hermann;   4-359,  ib.,  Eg. ;   4203- 

4-221,  Fredriksvarn,  Hayes;  4-228,  ib.,  Eg.   Luster  vitreous 

or  resinous,  the  latter  on  fracture  surfaces.     Color  brown, 

dark  reddish  or  blackish   brown.      Streak    light    brown, 

Miask,  Kk.  yellowish  brown.     Subtmnslucent  to  opaque. 

Comp.— Chiefly  a  niobate  of  the  cerium  metals,  calcium  and  other  bases,  with 

also   titanium,    thorium,   fluorine.      Probably  essentially  a  metaniobate  with  a 

titanate,  BNb,O..B(Ti,Th)0,;  the   part  played  by  the  fluorine  in  this  and  the 

following  species  is  doubtful. 

Rammelsberg  (Min.  Ch.,  Erg..  191,  1886)  calculates  for  the  pyrochlore  from  Miask 
[5RNb,0.  4R(Ti.Tli)0,]  +  4NaF:  for  tliat  from  'Brevik"  [5KNb,0..2R(Ti,Th)0,l -f  4NaF; 
Fredriksvftrn  LBaNbaOT.RTiO.] -f  NaF.  BrOgger  (Zs.  Kr.,  16,  611,  lb90)  suggests  Uiai  the 
metaniobate  may  represent  the  original  composTuon,  the  pyroniobate  be  a  result  of  alteration. 

Anal.— 1-8,  Kg.,  Ber.  Ak.  Berlin,  188,  1871.    Also  earlier  anals.,  6th  £d.,  p.  618. 


1.  Miask 


G. 
4-859 


a.  "Brevik"       4-220 
8.  Fredriksvftrn  4  228 


Nb,0»  TiO, 

I  68-10  10-47 

58-27  6  88 

47-18  18-52 


ThO,  Ce,0.  CaO   FeO     UO   MgO    Ka,0    P 

7-56       7-00    14-21    184      —     022      6  01      — 

. ^ » 

4  06       6-60    10  08  6  68  —       5*81    875 

[ign.  1-68  =r  10116 
—        7-80    16  04  10-08      —     010      812    2  90 

[ign.  1-30  =  10152 


Pjrr.,  etc—Pyrochlore  from  Minsk  gives  but  traces  of  water  in  the  closed  tube.  B.B. 
infusible,  but  turns  yellow  and  colon*  the  Hame  reddish  yellow.  When  ignited  it  elows  momeo* 
tarily  as  if  taking  fire,  the  stime  phenomenon  as  observed  with  gndoliniie.  With  borax  and  salt 
of  phosphorus  in  both  flames  gives  a  light  green  bead,  becoming  colorless  on  cooling.  A 
satumted  bend  of  borax  crives  a  greenish  gray  enamel  in  R.F.,  while  that  with  salt  of  pbosphonis 
is  red<lish  gray.  Oecomiw»e<l  by  coiicentnited  sulphuric  acid  with  evolution  of  touorine 
fG.  Hose).      Pyrochlore  from  Norway  gives  water  in  the  closed  tube,  and  B.B.   fuses  with 
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difficulty  to  a  dark  browu  sUiggy  mass.  With  borax  in  R.F.  gives  a  dark  red  bead,  which  by 
fliimiug  turua  to  a  gniyiah  blue  to  pure  blue  enamel  Dinsolves  with  eifervesceuce  in  salt  of 
phosphorus,  giviug  in  O.F.  a  yellow  bead  while  hot,  becomiog  grass-green  on  cooling  (uranium). 
In  K.F.  the  bead  is  made  dark  red  to  violet  (titanium).  Fuseii  with  soda  gives  a  green  color 
(mauganehe).  All  varieties  are  decomposed  bv  fusion  with  potassium  bisulphate.  fiost  speci- 
mens are  sufficiently  decomposed  by  hydrochloric  acid  to  give  a  blue  color  when  the  con- . 
centrated  solution  is  boiled  with  metalfic  tin;  this  color  disappears  after  a  time,  and  almost 
immediately  if  diluted  with  water. 

Obs. — Occurs  embedded  in  eleolite-syenite  at  Fredriksvftrn  and  Laurvik,  Norway,  with 
zircou,  polymiguite,  amphibole,  aud  xenolime;  on  the  island  LOvO,  opposite  Brevik;  on  StokO, 
Lille  ArO,  and  other  points  in  tbe  Langesund  fiord  (Bgr..  Zs.  Kr.,  16,  509,  1890);  near  Miask 
in  the  Ural. 

Lacroix  mentions  an  octahedial  mineral  resembling  the  Norwegian  pyrochlore  as  occurring 
with  astrophyllite  and  zircon,  in  the  syenite  of  St.  Peter's  Dome,  Tike's  Peak.  Colorado  (C.  R., 
109,  89,  1889). 

Named  from  xvp,  flre,  and  x^^pos,  ffreen,  because  B.B.  It  becomes  yellowish  green. 

620A.  Koppite.    jf/i^.  Jb.  Hin,  67,  1875. 

Isometric;  in  minute  embedded  dodecahedrons,  G.  =  4 '45-4 '56.  Color  brown. 
Transparent. 

Oomp.— Essentially  a  pyroniobate  of  cerium,  calcium,  etc.;  formula  as  given  by  Rammels- 
berg(Min.  Ch..  £rg.,  191),  5R,Nb,0,.2NaF. 

AnaL— 1,  Knop,  1.  c.  and  Zs.  G  Ges..  23,  656,  1871.  2,  G.  H.  Bailey,  J.  Ch.  Soc.  49, 
153,  1886.    An  earlier  analysis  by  Bromeis  is  quoted  by  Knop. 

Nb,0.    TiO,    ZrO,  (Ce,La,Di),0«  FeO        CaO      MgO  Na,0         K,0         F 

1.  61-90        —        —  1010  2-20»      1600        —      752  428        1-28 

2.  61*64     0  52     8*89  6*89  801        16*61      1*62    8*58  Na     0*86  E     tr, 

•  MnO  0-40. 

Obs.— Occurs  with  apatite  in  a  granular  limestone  near  ScheliDgen,  EaiBerstuhlgebirge, 
Baden. 

Named  after  Prof.  Hermann  Eopp  of  Heidelberg. 

521.  HATCHBTTOZJTB.  J,  L,  Smith,  Am.  J.  Sc.  13,  865,  1877.  0.  D.  Allen,  ibid., 
14,  128,  1877. 

Isometric.  In  octahedrons  with  also  the  subordinate  forms  a  (100,  i-i)  and 
m  (311,  3-3). 

Fracture  subconchoidal.  Brittle.  H.  =  5.  G.  =  4'77-4-90.  Luster  resinous. 
Color  y*^llowisli  brown.     Translucent. 

Comp.— A  tantalo-niobate  of  uranium,  near  pyrochlore,  approximating  to 
R(Nb,Ta),0,  +  H.O  with  R  =  UO,  :  Ca  =  1-3  and  Nb  :  Ta  =  2  :  1.  The  water 
present  may  be  due  to  alteration. 

AnaL— 1,  2,  8,  Smith,  1.  c.    4,  6,  Alien.  1.  c. 

Ta,0»  Nb«0,     TiO,  WO,  SnO,  UO,  CaO  Y,0,*  FeO  K,0  Na,0  H.O 

^ . '            ^ . '  [99-42 

1.  6601               —         0-75       15-20  7-72  200  208  050  —  516    Pb    ir.    = 

2.  67  86              —         0  60       1568  709  086  2-51  1-21  —  4-42  =  10018 
8.                67-25               —         0-91       1601  711  0  64  212  undei.  —  5  02=    9906 

4.       29-83         84-24    161        080       15-50  887  —  2-19  ir,  1-87  449   MgO    016, 

' . '  [Pb  ir.  =  98-65 

6.       29-60               85-94              —           —  8  89  —  288  —  —  — 

•  With  cerium  oxide. 

From  analysis  4,  Allen  deduces  the  formula  R,(Nb,Ta),Oi -f  2R(Nb,Ta),0.  +  4H,0. 
with  R  =  UOs,Ca,Fe,Mg,Na,.  Allen  chills  attention  to  the  close  relatiou  to  pyrochlore,  and 
suggests  that  the  original  mineral  in  this  case  may  have  been  anhydrous  and  hence 
analogous  to  it  in  composition.  It  is  united  with  pyrochlore  by  some  authors,  which  species, 
however,  contains  little  or  no  uranium. 

Pyr.— Nearly  tbe  snmc  as  for  pyrochlore. 

Oba  ^Occurs  assf)ci>ited  with  snmarskite,  sometimes  implanted  upon  it  in  parellel  position. 
in  the  mica  minen  of  Miicliell  Co.,  North  Carolina.  Named  after  the  English  chemist,  Charles 
Hatchett  (1765-1847). 
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622.  MIOROUTB.    Microlite  C,  U.  Shepard,  Am.  J.  8c.,  27,  861,  1885,  32,  888,  1887 
43,  116,  1842.     Pyrochlore  Haifes,  ib.,  43,  88,  1842,  46,  158,  1844. 

Isometric.     Observed  forms' : 

a  (100,  t-O.    d(110,  t),    0(111,  1),   J?  (221,  2),  m  {9X1,  U) 
n(2ll,  2-2)? 

Habit  octahedral;  crystals  often  very  small. 

Fracture  conchoidal.  Brittle.  H.=5-5.  G.=5-485- 
5*562;  the  last  from  a  large  crystal,  Shepard;  5405, 
Hayes;  6*13  Virginia,  Hidden.  Luster  resinous.  Color 
pale  yellow  to  brown,  rarely  hyacinth-red.  Streak  pale 
yellowish  or  brownish.  Transparent  to  translucent  or 
nearly  opaque. 

Comp. — Essentially  a  calcium  pyro-tautalate,  Ca,Ta,0„ 
Amelia  C.H..va..  but  containing  also  niobium,  fluorine,  and  a  variety  of 

after  *eist.  ^^^^  j^  ^^^^^  a!nount. 

Duniiington  calculates  dCa,TaaOT  +  NbOFa.  Rammelsberg  deduces  from  the  sime 
analysis  [R,(Ta,Nb),0,.2R(Ta.Nb),0,l  +  8NaF. 

Anal.— 1.  DuDuiugtou,  Am.  Ch.  J.,  3,  180,  1881.  2,  A.  NordenskiOld,  G.  FOr.  FOrh.,  3. 
282.  1872. 

O.       Ta,0    Nb,0»  WO,  SnO,  CaO    MgO    BeO    UO.   Y*0,  (Oe.I>i),0,  Fe,0,  MnO  Na,0     F     H,0 
1.  Va.  5-d56       (M-48     7  74     0  80     105    ll'SO     1*01     084     1*50     0-^  017  0'4ai*     —      8'lfi*    2*80   117 

[s  loots 

«.  UtO  5«  77-8  —      0-8     11-7       1*8        —        —       —  —  —      7*7b     —         «      - 

•  IdcI.  018  A1,0,.  •>  FeO  tr.  •  Ind.  0-S9  K,0. 

Pyr.,  etc.— B.B.  infusible.  In  salt  of  phosphorus  difficultly  soluble,  giving  in  O.F.  a  bead 
yellow  while  hot,  and  colorless  on  coolinjj.  In  R.F.  after  long  blowing  yiefds  a  pale  bluish 
green  bead.  Not  attacked  by  hydrochlonc  acid,  but  decomp^ed  on  fusion  with  potassium 
bisulphate  and  the  solution  of  the  fused  mass  remains  uncolored  when  boiled  with  metallic  tiB. 
Slowly  decomposed  by  sulphuric  acid. 

Obs.— First  found  at  Chesterfield,  Mass.,  in  minute  octahedrons  in  an  albite  vein,  with  red 
and  green  tourmaline,  spodumene,  columbite,  and  a  little  cassiterite;  similarly  associated  at 
Branch ville.  Conn.,  and  at  UtO,  Sweden.  Also  in  flue  crystals  up  to  1  in.  in  diameter,  and  in 
imperfect  crystals  (up  to  4  lbs.)  at  the  mica  mines  at  Amelia  Court  House,  Amelia  Co.,  Vs., 
with  monazite,  columbite,  spessartite,  beryl,  lluorite,  etc.  (cf.  Fontaine,  Am.  J.  So.,  26,  8SK, 
1883);  the  crysUils,  embedded  in  smoky  quartz,  are  rarely  clear,  highly  polished,  and  resembllDg 
pyrope  in  color  (Hidden,  ib. ,  30,  82,  1885).  Also  in  the  granitic  vdns  of  Elba  (Corsi.  Boll.  Com. 
G.,  564,  1881).     Cf.  pyrrhite,  below. 

Named  from  mKfjoi,  stnaU,  alluding  to  the  minute  size  of  the  crystals  at  the  original  locality. 

Ref.— >  See  Feist.  Zs.  Kr.,  11,  255,  1885. 

A  mineral  related  to  microlite,  from  Uaddam,  Conn.,  is  called  haddamite  by  C.  U.  Shepard 
(Am.  J.  Sc,  60,  93.  1870;  Min.  Contr.,  1877).  What  its  true  character  is,  if  it  be  a  distiDd 
species,  has  not  been  determined. 

Pyruuitb  0.  Bose,  Pogg.,  48,  562,  1840,  Reis.  Ural.,  2,  1842. 

Isometric;  in  octahedrons.  Cleavage  not  observed.  H.  =  6.  Luster  vitreous.  Color 
orange-yellow.  Subtranslucent.  In  composition  probably  a  niobate,  related  to  pyrochlore,  and 
perhaps  identical  with  microlite. 

B.B.  infusible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  difficultly 
soluble  in  stilt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well  as  bv 
borax,  forming  a  cletir  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it  is 
yellowish  green,  becoming  somewhat  more  intense  in  R.F.  Fuse<l  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resemhline 
oxide  of  zinc;  it  yields  no  metallic  spangles  when  the  surface  of  the  ooal  Is  removed  and  nibl)ea 
in  the  mortar.     Insoluble  in  hydrochloric  acid  (G.  Rose). 

Pyrrhite  was  found  by  von  Perovski  of  St.  Petersburg  at  Alabashka,  near  Mursinka  in  the 
Uml,  where  it  occurs  in  drusy  feldspar  cavities,  coutainmg  also  lepidolite,  albite,  and  topaz. 
The  largest  crystal  was  but  three  lines  long.  Crystals  from  San  Piero,  Elba,  referred  here  by 
lialh  (Zs.  G.  Ges..  22,  672,  1870)  are  remirded  by  Corsi  as  microlite,  which  may  also  be  true  of 
the  Uralian  mineral  (ref.  above).     Cf.  also  Schrauf,  Ber.  Ak.  Wien,  63  (1),  187.  1871. 

Named  from  nvfj^jo?,  yelloimsh  red  or  fire-like. 

To  Hose's  pyrrhite  J.  E.  Teschemacher  refers  small  orange-red,  isometHc  octahedrons,  found 
with  albiie  on  San  Miguel,  one  of  the  Azores  (J.  Nat.  11.  Bost.,  4,  499,  1844:  Pnn:.  id.,  2.  108. 
1846).  along  with  tetragonal  octahedrons  of  azorite  (p.  484).  The  crystals  are  a  half  to  two  lines 
long,  and  those  of  minute  size  are  transparent.    They  are  called  atar-pifrrhite  by  HubbanI,  who 
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mentions  a  simflar  mineral  (O.  =  4*1-4*3)  in  the  aanidine-liomlis  of  the  Laacher  See  (Ber.  nied. 
Ges..  June  7,  188(5)  associated  with  tituiiite  and  noseiite.  Cf.  also  Osanu  (Jb.  Min.,  1,  115, 1887, 
1,  117,  1888),  who  has  further  investigated  the  mineral  from  the  Azores  and  fluds  tlie  hardness 
below  6  and  by  chemical  tests  identities  Nb(Ti?)Ti,  Fe,  Ka,  Ca.  It  is  hence,  as  urged  bv  him, 
probably  near  pyroehlore.  and  mnv  be  identical  with  it;  the  specific  gravity  seems  to  be  less 
than  that  of  tbe'pyrrhite  from  the  iJral  and  Elba. 

The  chemical  and  blowpipe  trials  of  A.  A.  Haves  (Am.  J.  Sc,  9,  423,  1850,  detailed  in 
5th  £d.,  p.  763)  on  specimens  by  Teschermacher  made  the  crystals  consist  of  nlobate  of  zirco- 
nium, colored  apparently  by  oxides  of  iron,  uranium,  and  manganese,  but  tht  results  are  not 
coDclusiTe. 


2.  Fepffusonite  Group.    Tetragonal. 

623.  FBROUBOmTB.  Haidinger,  Ed.  Phil.  Trans.,  10.  374,  1826.  Tyrite  Forbe».  Ed. 
N.  Phil.  J..  1,  67,  1855;  Phil.  Mag.,  13.  91.  1857.  Bragite  Forbes  And  Dahll  Nyt  Mag.,  8,  287, 
1855.    Yttrotantalite  pt.  (yellow). 

Tetnigoual;    with   pyramidal   hemihedrism.    Axis  6  =  1'4643;  001  A  101  = 
55°  40^'  Miller'. 

Forma*:  e(001,  0);  ^(320,  »•{);  «(111,  1);  0(321,  3.|). 
Angles:  «  =  64''  18*',  m'  =  ♦79"  6',  C8  .-=  79**  W,  aT"  =  88'  1'. 
The  form  is  near  that  of  the  scheelite  group,  p.  985. 

Crystals  pyramidal  or  prismatic  in  habit^  sometimes  with  basal  plane  prominent 
and  often  showing  the  hemihednil  form,  the  pyramid   of  the 
third  series,  z  (321). 

Cleavage:  ,s  (111)  in  traces.   Fracture  subconchoidal.    Brittle. 

11.  =  5-5-6.  G.  =  5-838  Allan;  5*800  Turner;  diminishing  to 
4'3  when  largely  hydnited.  Luster  externally  dull,  on  the  fi-ac- 
inre  brilliantlv  vitreoAis  and  submetallic.  Color  brownish  black; 
in  thin  scales  pale  liver-brown.  Streak  pale  brown.  Subtrans- 
Incent  to  opaque. 

Comp. — Essentially  a  metaniobate  (and  tantalate)  of  yttrium 

with  erbium,  cerium,  uranium,  etc.,  in  varying  amounts;  also  iron, 

III  III  

calcium,  etc.     General  formula  R(Nb,TH)0,  with  R  =  Y,Er,Ce.  Haidinger. 

Water  is  usually  present  and  sometimes  in  considerable  amount,  but 
probably  not  an  origmal  constituent;  the  specific  gravity  falls  as  the  amount  increases,  cf.  anala. 

12,  13,  and  Hidden  &  Mackintosh,  1.  c. 

AnaL— 1-9.  Rg..  Ber.  Ak.  Berlin.  406,  1871,  and  Min.  Ch.,  362,  1875;  2-5,  of  the  so-called 
yellow  (or  brown)  yttrotauUilite.  10,  W.  H.  Seamon,  Ch.  News,  46,  204. 1882.  11,  J.  L.  Smith. 
Am.  J.  Sc..  13,  867,  1877.  12,  13,  Hidden  &  Mackintosh,  Am.  J.  Sc.,  38,  482,  1889.  Earlier 
auals..  5th  Ed.,  p.  525. 

G.       NbaOftTaaOsUO,  WO,  SuO,  Y,0.  Er,0,  Ce,0,  FeO  CaO  H,0 

t.  Greenland.  Fera.  5  677      44  45    6  80    258    015   047    2487    981    7-63*  0*74    061    149 

r=r  99*10 

2.  Ytterby,  w.         4*774      28 14  2704    213     —       —     2445    826      —     072    417    5 12 

[=  100-03 

3.  ••        Ifm.        5056      4016    873    1*98        0*91  88-26         —     309    3-40    447 


r=  101  00 


4.  **         "  4-751      39  93    9-53    120   0*21    0-23    2625  1179    179    0  60    8  04    5*20 

r=  99*77 

5.  •«  ««  4-650  49-85         —      —       _  38  01  —     2-91     329    619 


r=r  100-25 
2-J 


6.  Heile.ryWto 4-77- 4-86       4582      —     621     —     045    1809  11*71    9*^6*  1*50    2-89    488 

[=  100-91 

7.  •*        ••  *•  45-60      —     6-38     —     0*45    22-3i  18-97    4-54«  0  82    2  06    488 


[=  100 
—     2-21    4-: 


8.       "     BragiU       5*267     43*36    2  04    8 16     —     0*83    22  6c^  13*95    3-38      —     2-21    418 

f  =  100-74 
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G.       NbaOiTa^O,  UO,  WO,  SnO,  YaO,  Er,0«  Ce,0«  PeO   CaO  H,0 

9.  K&rarfvet.  [=  M  07 

Yiir.^gry,        4-806      14-41  48-44    1-56     —       —     28-81    1-78    047    1-51      —     7-14 

10.  Burke  Co.,  N.O,  5-6         48-78    408    6  81         076  37-21        4-15*1-81    065    162 

11.  Rockport.  Mass.   6-681  48-75       0*26     —      —  46-01       4-28     —       —165 

[=  100-89 

UO,  ThO, 

12.  Llano  Co.,  Tex.   5  67        46  27     —       —     1-54   888  42-88«        —     O-W  014«  208* 

[F  0-91.  Al.O,  009.  PbO  1-43,  ZuO  0  24  =  99  33 
18.  "  •*      4-42       42  79      —     8-93   812    0*83  31-36*        —     3-75'   2*74  SI* 

[F  0-50,  A1,0,  0-85,  PbO  194  =  100 

•  Incl.  5-68  DitO«,La,0,.  *  Incl.  3*56  Di,0«,La,0,.  <  Incl.  1'61  Di,0.,La,0,.  '  Incl.  3*48 
Di,0,,La,0«.  •  IdcI.  23  95  of  at.  wght.  11065;  18*38.  at.  wght.  1133.  '  Fe,0..  «  Incl.  004 
MgO.    ^  At  110°  0  04.    »  Do.  0-62.    *  At.  wght.  121-77. 

Ou  the  absorption  spectra  of  the  rare  earths  in  fergusouite,  see  KrQss  and  Nilson,  Of7.  Ak. 
Stockh.,  44,  373.  1887;  on  metallic  acids,  lb.,  p.  267. 

Pyr.,  etc. — Fergiisonite  from  Greenland  gives  in  the  closed  tube  a  little  water.  B.B. 
infusible;  on  charcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty, 
giving  a  yellow  bead  while  hot,  the  insoluble  portion  being  white;  the  saturated  bead  is  yellowish 
red,  and  is  made  opaque  by  flaming.  81owly  dissolved  by  salt  of  phosphorus,  leaving  a  white 
insoluble  residue;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  colorless,  or,  if  saturated, 
slightly  reddi^,  becoming  opaque  on  cooling:  treated  with  tin  the  bead  remains  uncolored.  while 
tiie  insoluble  residue  is  made  flesh-red.  Decomposed  by  soda  without  dissolving,  leaving  a 
reddish  slag;  with  soda  on  charcoal  affords  globules  of  metallic  tin  (Berzelius).  When  evapo 
rated  with  sulphuric  acid  yields  a  white  residue,  which,  treated  with  hvdrochloric  acid  and 
metallic  zinc,  gives  a  bluish  green  color,  'fyrite  decrepitates  and  yields  much  water  in  the 
closed  tube  f  Forbes). 

Oba. — Fergusouite  was  discovered  by  Giesecke.  near  Cape  Farewell  in  Greenland,  diaBcm- 
inated  in  quartz,  and  named  after  Robert  Ferguson  of  Raith.  Also  found  at  Ytterby.  Sweden, 
and  Kdrarfvet.    In  the  granite  of  K6nigslmin.  near  GOrlitz.  Silesia  (Woitschach). 

TyHte  is  associated  with  euxenile  at  Hampeniyr  on  the  island  of  Trom(^.  and  Helle  on  the 
mainland;  at  Nilskul.  about  ten  miles  east  of  Arendal.  BragiU  of  Forbes  and  Dahll  is  from 
Helle.  NarestO,  Alve,  and  AskerO,  Norway. 

Fergusonite  is  found  in  the  U.  8.,  at  Kockport,  Mass..  in  granite:  on  the  allanite  of  Amelia 
Court  House.  Va.  (?,  sipylit^;);  in  the  Brindletown  eold  district.  Burke  Co.,  N.  C,  in  gold- 
washings,  and  similarly  near  Golden  P.  O.,  Uulherford  Co.;  also  from  near  Spruce  Pine,  MitcheU 
Co.;  with  zircon  near  Sloreville,  Anderson  Co  ,  S.  Carolina  (Hidden.  Am.  J.  8c. ,  41.  440.  1891). 
At  the  gadoliuite  locality  (p.  611)  in  Llano  Co..  Texas,  it  occurs  in  considerable  quantity  with 
cyitolite,  thorogummite,  magnetite,  etc..  in  masses  sometimes  weighing  over  a  pound,  also  in 
large  rough  crystals;  the  mineral  is  often  hyd rated  to  a  greater  or-less  extent,  cf.  anals.  12,  13. 

Ref-— •  Min..  465.  1852.     Haidinger  gives  79"  82'. 

RuTHBRFORDiTB  C.  U.  Sfiepard,  Am.  Assoc.,  4,  812,  1860,  Am.  J.  Sc,  12,  209,  l85t 
T.  8.  Hunt,  ib.,  14,  844,  1852. 

In  crystals  and  grains,  without  cleavage.  H.  =  6'6.  G.  =  6*65-6*69.  Luster  vitreo-resinous. 
Color  blackish  brown.  Opaque,  in  thin  fragments  translucent.  Occurs  at  the  gold  mines  of 
Rutherford  Co..  North  Carolina,  along  with  rutile,  brooklte,  zircon,  and  monazite. 

Shepard  later  announced  (Am.  J.  Sc,  20,  67, 1880)  that  rutherfordite  was  probably  identical 
with  fergusonite,  and  of  the  correctness  of  this  there  seems  little  doubt. 

KoCHBLiTB  M.  Websky,  Zs.  G.  Ges..  20.  250.  1868. 

Tetragonal  ?  In  columnar  incrustations  passing  into  rounded,  apparently  square  octahedrons, 
occasionally  showing  prismatic  planes.  Color  brownish  Isabel  la-yellow  to  honey -yellow.  Trans- 
hicent.    Luster  dull  greasy.    H.  =  8-8  5     G.  =  8*74  (?)     An  incomplete  analysis  gave: 

Nh.O*  ZrO,   ThOa  SiO,    Y,0«    UO,  AUO,  Fe,0«    CaO    H,0 

29  49    12  81    1-28    4  49    1722    0  48     141     1248     210     6-62  PbO ?Na,0? loss  1182  =  100 

•  . 

In  the  closed  tube  vields  water,  and  the  mineral  turns  reddish.  B.B.  in  the  forceps  fuses 
only  on  the  edges  to  a  black  glass,  coloring  the  flame  yellow.  With  salt  of  phosphorus  reacts  for 
iron,  but  in  R.F.  fuses  to  a  clear  bead,  showing  only  a  fdnt  reaction  for  uranium.  With  aoda 
on  charcoal  yields  a  yellowish  white  enamel,  but  no  metallic  globules. 

Occurs  as  an  incrustation  upon  a  mixture  of  titanic  Iron  and  ciystale  of  fergusonite  in  a 
coarse  granite  in  the  Eochelwiese.  near  Schreiberhau  in  Silesia. 

The  composition  is' near  that  of  fer^sonite,  but  further  investigation  isneeded.  The  density 
is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  oi  metallic  acids. 
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624.  8IPTUTB.    J,  W.  Mallet,  Am.  J.  Sc.,  14,  897,  1877;  22,  52. 1881. 

Tetragonal,     Axis  6  =  1-4767;  001  A  101  =  55°  b^'  Mallet. 

Rarely  in  octahedral  crystals ;jpp'  =  *79°  15',  pp"  =  128°  50'  (127^  meas.). 
Usually  imperfectly  crystalline,  or  in  irregular  masses. 

Cleavage:  p  (111),  distinct.  Fracture  small  conchoidal  and  uneven.  Brittle. 
H.  =  6  nearly.  6.  =  4"89.  Luster  resinous  and  pseudo-metallic.  Color  brownish 
black  to  brownish  orange;  in  splinters  red-brown.  Streak  light  cinnamon-brown 
to  pale  gray.     Translucent. 

Comp. — A  niobate  of  erbium  chiefly,  also  the  cerium  metals,  etc. 
AnaL — W.  G.  Brown,  1.  c. 

Nb,Oft     WOs    8nO,    ZrO,     Sr,Os    Oe,Oa  L»tOs  IMiOs    UO      FeO     BeO     MgO    CaO    KatO    K,0     HfO 
4»-6e*  016    0  08    209    27  M**  1-37    8'92o  4.oed  8*47    2  04    062   005   261    016   006   819 

[MnO,Li,0,F<r.  =  10048 

•  With  Ta,0»  about  2  p.  c.  «>  With  Y,0«  about  1  p.  c.  «  Di,0,  tr,        *  Ce,0,  ir. 

Taking  together  the  acid  oxides  of  niobium,  tantalum,  tungsten,  tin.  and  zirconium  as 
NbaOt.  and  reducing  all  the  basic  elements  to  the  form  RO,  and  neglectins  the  water,  the  ratio 
RO  :  Nb,Os  =  221  :  100  is  obtained,  which  corresponds  to  the  formula:  RiNbaO.  -jr  4R,Kb90T. 
Mallet  prefers  to  include  the  water,  making  the  hydrogen  basic,  and  deduces  on  this  supposition 
the  formula:  RsNbsOe.  This  view  is  supported  by  the  fact  that  in  form  sipylite  is  very  near 
fergusonite. 

Fjrr.—B.B.' decrepitates,  and  glows  brilliantly,  becomes  pale  gi-eenish  yellow  and  opaque; 
infusible.  In  the  closed  tube  gives  off  acid  water.  With  borax  in  O.F.  gives  a  yellow  bead, 
pale  on  cooling;  in  R.F.  assumes  a  greener  tint.  Boiled  in  strong  HCl  partially  dissolves,  the 
solution  reacting  for  zirconium  with  turmeric  paper;  when*  metallic  tin  is  added  and  the  solution 
diluted,  a  sapphire-blue  color  is  obtained  (niobium).  Decomposed  completely,  though  slowly, 
in  boiling  concentrated  sulphuric  acid. 

Ob«.— Occurs  sparingly,  embedded  in,  or  more  commonly  adherent  to,  masses  of  allanlte 
and  magnetite,  at  the  northwest  slope  of  Little  Fiiar  Mountain.  Amherst  Co.,  Virginia.  Named 
from  Sipylus,  one  of  the  children  of  Niobe,  in  allusion  to  the  names  niobium  and  tantalum. 

Delafontaine(C.  R.,  87.  938, 1878)  states  that  sipylite  con  tains-yttrium,  erbium  (in  small  quan- 
tities), philippium  (see  samarskite),  and  also  the  ytterbium  of  Mangnac  (see  gadolinite,  p.  510). 

Adelpholite.  Adelfolit  N.  Nordemkiold,  Beskrifn.  Finl.  Min.,  1855,  Jb.  Min.,  818,  1858; 
A.  E.  JSd.,  Ofv.  Ak.  Stockh.,  20,  452.  1863,  Pogg.,  122,  615,  1864. 

Tetragonal.  Angles  undetermined.  H.  =  8  5-4*5.  G.  =  8*8.  Luster  greasy.  Color 
brownifth  yellow  to  brown  and  black.  Streak  white  or  yellowish  white.  Subtranslucent.  A 
niobate  of  iron  and  manganese,  containing  41  '8  p.  c.  of  metallic  acids,  and  9*7  p.  c.  of  water. 
From  Laurinm&ki,  in  Tammela,  Finland,  with  columbite. 


3.  Columbite  Group.     Orthorhombic. 

525,  526.  OOLUMBITB— TANTALrra. 

525.  Oolnmblte.  Ore  of  (^olumbium  (fr.  Conn.)  Eateheti,  Phil.  Tr.,  1802.  Columbite 
Jamtmni,  Min.,  2,  582.  1805.  Cohnnhate  of  Iron.  Columbeisen  Germ,  Baierine  (fr.  Bavaria) 
Beud,  Tr,  2.  6.55,  183-2.  Torrelite  Thorn..  Rec.  Gen.  Sc.  4,  408,  1836.  Niobite  Haid.,  Handb., 
.549.  1845.  Greenlandite  Brtiih.,  B  H.  Ztg.,  17,  61,  1858.  Dianite  KhL,  Ber.  Ak.  Mttncben, 
Mar.  10.  1860. 

Mangantantalite  A.  E,  Nardenskiold.  G.  F5r.  FOrh.,  3,  284,  1877.  Manganotantalite  A, 
Arzruni,  Vh.  Min.  Ge.<*..  23.  181.  1887. 

526.  Tantalite.  Tantalit  Ekeherg,  Ak.  H.  Stockh.,  23,  80. 1802.  Ferrotantalite  TJum..  Rec. 
Oen.  Sc  4.  416,  1836.  Siderotnntal  Hau^m.,  Handb.,  2,  960,1847.  Ildefonsit /^litf..  Handb. 
548.  1845;  =  Hartlantelerz  Breith.,  Char.,  280,  1832,  Handb.,  874. 1847.    See  also  below. 

Orthorhombic.     Axes  a:h  :d  =z  0-82850  ;  i  :  0-88976  E.  S.  Dana*. 
100  A  110  =  "39°  38i',  001  A  101  =  47°  2^',  001  A  Oil  =  41°  39|'. 


u  (100,  i-i) 

b  (OlO.  i-i) 

e  <o01,  0) 

H  (730.  t})» 

p  (210.  t  2) 


ff   (530,  i:|)».«        /  (102,  \'lf 


m  (110,  /) 
9  (180,  1-8) 

I   (106,  i-i)* 
k  (108.  i-i) 


h  (203.  I-i)* 

q  (023,  }-i)  tw.  pi. 
t  (Oil.  l-i)» 
e  (021.  2-i) 


a  (113.  \y 
o  (111,  1) 
a  (213.  1-2)' 
X  (211,  2-2)' 
fi  (233.  l.})» 
t   (463,  2  })» 


n  (121,  2-S)» 
u  (133,  1-8) 
»    (263.  2-8)» 
r   (891,  9-8)» 
n  (163.  2-i) 
0  1112-8.  4-i5v 


732  mOBATES,    TAJSTALATES. 

The  form  of  columblte  bears  \  rather  close  relation  to  thai  at  wolframite  (p.  983)  as  earij 
pointed  out  by  Ruse. 


w,',' 

= 

A3*    0' 

<»      =  54-  2U' 

62°  52' 

((T    =  87°  464' 

19°  17' 

Z  z^-W 

gg' 

•lrt6'  Iff 

ss' 

43°  50' 

eu     =  43°  48* 

W 

SO"  18' 

a     =63-28' 

kk- 

89°  231' 

W  28' 

en     =  61°    9' 

f 

aa-  =  87°  63' 

u- 

71°  13- 

atf  =  68°  56' 

V 

61°  31' 

uu'   =  29°  57' 

83°  18' 

fi^  =  M°  17- 

m' 

121°  2ff 

<w"      =  •108'  48'- 


_ 

71 

4(1' 

4* 

41 

10 

M 

151 

= 

HI 

'}) 

bo        =    68°  46' 


Twins' :  tw.  pi.  e  common,  usually  contact-twine,  beart-shaped  and  showing  a 
delicate  fentlier-liku  striatiori  on  a  (f.  5),  here  re  =  5S°  40'  and  bb  =  121°  20'; 


Biandisli,  Mt 
rnddish  brown  and  translunent 


also  penetration-twins.  Further  tw.  pi.  q  (023)  rare  (f.  C), 
here  cr  =  118°  39',  JA  =  61°  21'.  CrystalB  ehort 
prismatic,  often  rectangular  prisma  with  the  piuaeoid^, 
abc,  prominent;  alBO  thin  tabular  [n;  the  RVramids 
often  but  slightly  developed,  soiaetimea,  however, 
acutely  temiinated  by  u  (133)  aloue  (f.  2).  Also  in 
large  groups  of  parallel  crystals,  and  massive. 

Cleavage:  a  rather  distinct;  b  less  so.  Fracture 
Bubconchoidal  to  uneven.  Brittle.  H.=  6.  0.  =  5"3- 
73,  varying  with  the  composition  (see  below).  Luster 
submetallic,  often  very  brilliant,  sub-resinous.  Color 
iron-black,  gmyish  and  brownish  black,  opaque;  rarely 
frequently  iridescent.     Streak  dark  red  to  blacl^ 
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Coiiip.,Tar. — Niobateand  tantalate  of  iron  and  manganese,  (Fe,Mn)(Nl),Ta),0^ 
passing  by  insensible  gradations  from  normal  Coluhbite^  tlie  nearly  pure  niobato^ 
to  normal  Tantalite,  the  nearly  pure  tantalate.  The  iron  and  manganese  also 
vary  widely.  Tin  and  wolfram  are  present  in  small  amount.  The  percentage 
coin|»osition  for  FeNb,0,  =  Niobium  pentoxide  82*7,  iron  protoxide  17 '3  =  100; 
for  FeTa,0,  =  Tantalum  pentoxide  86-1,  iron  protoxide  13*9  =  100. 

In  some  varieties,  mariganoeolumbite  or  mangajiotantalite,  the  iron  is  largely  replaced  br 
man^ane^e.  The  variety  from  Branchville,  anal.  10,  oorresponds  to  MnNbaOs.MnTasOt;  cf. 
also  anal.  33.    The  manganotantalite  of  Sanarka  (anal.  18)  is  essentially  MnTasOt. 

The  connection  between  the  specific  gravity  and  the  percentage  of  metallic  acids  is  shown 
in  the  following  table  from  Marignac,  Bibl.  Umv.,  26,  25, 1866.    See  also  analyses  below. 


G. 

Ta,0. 

Greenland 

5-86 

8-8 

Bodenmais 

Acworlh.  N.  H. 

5-65 

15-8 

Haddam 

Limoges 

6-70 

18-8 

Bodenmais 

Bodenmais  (IHanite) 

5-74 

18*4 

Haddam 

Huddam 

5*85 

100 

Tantalite 

G. 

Ta,0 

6-92 

271 

605 

80-4 

606 

85-4 

6-18 

81-5 

7-08  65-6 

Cryst.  Columbitb  and  Tawtalitb. 

AnaL— l,Blomstrand.  J.  pr.  Ch..  99.  44,  1866.    2,  Genth,  Proc.  Ac.  Philad.,  51,  1889. 

3,  O.  D.  Allen,  Dana  Min.,  App.  iii.  80,  1882.  4,  Cossa.  Rend.  Ace.  Line.  3.  111.  1887. 
5,  Janovsky.  Ber.  Ak.  Wien,  80  (1),  34,  1879.  6,  T.  B.  Osborne.  Am.  J.  Sc,  30,  886,  1885, 
7-9,  Blomstrand,  1.  c.     10,  Comstock.  Am.  J.  Sc,  19.  181,  1880.     11.  Diinnington,  Am.  Ch.  J., 

4.  188,  1882.    12,  Comstock,  1.  c.    13,  Blomstrand.  Vh.  Min.  Ges.,  23,  188,  1887. 

G.         NbaO.  TaaO.  SnO,  WO,    FeO   MnO   CaO  MgO 

1.  Greenland  5895        7797      —      0-78    013    17-83    3-28      —     0-23  PbO    012, 

rZrO  0*13  =  99*92 
2   Mineral  Hill,  Pa.      5  26  7626      0-83    016     trj      765  11  29    0  66    007  UO,    018, 

[Y,0,  1-78.  CesO.  034,  ZiO,  067,  ign.  0'83  =  10022 

3.  Standish.  Me.  565  6899      922  1-61         16  80    3-66      —       —   =  10027 

4.  Craveggia  568  6517    13-35    0-23      —       984    898    117     tr,    =    98*74 

5.  Isergebirge  5  74  62*64    16-25*  0*41     101     1306    611      —       —    ZrO,  0*48, 

[H,0  0  34  =  100  80 
6    Bninchville  5*78      I  ^'70    19*20      —       —     12*91    708      —       —  =    99  84 

7.  Bodenmais  575         56*43    22*79    0*58    107    15  82    2*39      —     0*40  ZrO,  0*28. 

[H,0  0  35  =  10011 

8.  Haddam  615         51-58    2855    0*84    0*76    18*54    4  55      —     0*42  ZiO,  0*34. 

[H,0  0-16  =  10019 

9.  Bodenmais  6*26         48  87    30-58         0*91         1570    2*95     —     014  H,0  0*40  = 

[99-55 

10.  Braochville  659         8016    5229      —       —       043  15*58    0'37      —   =  98*88 

11.  Amelia  Co.,  Va.        648         31-40    53-41      tr.       —       507    805    127    0*20  Y,0,?   082 

[=  100-22 

12.  Northfield  684      |  26*81    56*90      —       —     10*05    5*88      —       —  =  9964 

13.  Sanarka  [100-83 

Manganotantalite  7801  447    79*81  0*67  1-17  13*88    017      —  ign.  016  = 

•  Other  determinations  gave:  Nb,Oi  62*25,  61-98,  6203;  Ta,0»  1631,  1712,  16*55,  respectively. 

The  following  are  analyses  by  "W.  P.  Headden  (Am. 'J.  Sc.,  41.  89, 1891)  chiefly  of  columbite 
from  the  Black  UiUs.  S.  Dakota.  Anals.  14-21  are  all  from  the  Etta  mine,  and  show  well  the 
varitition  in  the  metallic  acids,  even  in  specimens  from  a  single  locality  (also  shown  in  specimens 
from  Uaddam  and  Bodenmais);  further  the  accompanying  variation  in  specific  gravity. 


G.  NbaOft  TaaOft  SnO,  FeO  MnO 

14.  Etta  Mine,      Black  Hills      5*8U0  5409    18  20    010  11-21      7  07  CaO  0*21  =  100*88 

6*181  47*05    34  04    0  30  1115      7*80  =  100*84 

6*245  46*59    8514    0*18  7*44  10  94  =  100  29 

0-376  40-87    4114    Oia  8*28      9*09  CaO  078.  MgO  0*10 


15. 
16. 
17. 
18, 
19. 
20. 
21. 


« 
«« 


6-515  39-94  43*96  tr.  8  59   8*82  =  100-31   [=99  89 

6*612  35  11  47  11  085  8*87   9  26  =  100  20 

6  707  31*31  52*49  009  6*10  10*71  =  100  70 

6  750  29  78  53  28  0*13  6*11  10*40=  99*70 


734 


NI0BATE8.  TANTALATSa. 


« 


(< 


22.  Peerless  M.,  Black  Hills, 

24!  Bob  IngersoU  M..  " 

25.  Sarah  M., 

26. 

27.  Mallory  Gulch        " 

QQ  «•  i(  ft 

29!  yoloM.,  Nigger  HUlDistr.  6  592 

30.  Turkey  Creek,  Col.  5-883 

31.  Haddain,  Conn.  5-780 

82.  Mitchell  Co.,  N.  C.  — 

83.  Elk  Creek,  S.  D.  6  170 

•Incl.  1-14  WO,. 


G. 

6-878 
6-446 
6-901 
5-804 
6-565 
6-282 
6-469 


Nb,0»  Ta,Oi  SnO,  FeO  MdO 

87-29    44-87    009  6*87  1102  = 

40-28    4209    019  6*70  11-28  = 

57-32    28-48    009  6*29  18'55  = 


61-72  18-98  0-25  1121 

40-07  42-92  0-20  9-78 

41-69  40*19  Oil  9-88 

87-28  44-48  0*16  929 

24-40  57-60  0  41  14*46 

73-45  2-74  1-85*  11*32 

60-52  19-71  0*09  12*64 

70-98  9-27  017  1221 

47-22  84-27  0*32  1*89 


100*14 

100*49 

100-68 
8-67  =  100  79 
7-24  =  100-16 
8-70  =  100-57 
8-68=    99-89 
2  55  CaO  0*73  =  100 15»» 
9-70  CaO  0-61  =    9917 
7-51  =  100*47 
7-30  CaO  0-80  =  100-78 
16*25=    99-95 


b  4'46  of  admixed  SnO,  deducted. 


For  other  earlier  analyses,  see  5th  £d..  p.  517;  also  (incomplete  as  regards  separation  of 
metallic  acids)  Colorado,  G.  =  5*15,  and  Yancey  Co.,  N.  C.,  G.  =  5*6,  Smith,  Am.  J.  Sc,  13, 
359,  1877;  San  Roque,  Argentine  llep.,  G.=  5*625,  Siewert,  Min.  Mitth.,  224, 1873;  Middletown. 
G.=  «  14,  Hallock.  Am.  J.  Sc.  21,  412. 1881;  Turkey  Creek,  Jefferson  Co.,  Colorado,  G.=  5*48, 
MuO  11-23,  Proc.  Col.  8c.  Soc.,  2.  31,  1886. 

IfordeuskiOld  (1.  c.)  obtained  for  the  mangantalite  from  UtO:  G.  =  6*8,  NbiOi,TasOi  83*5, 
FeO  3*6,  MuO  95,  CaO  12  =  99*8. 

Massivb  Tantalitk. 

The  following  are  analyses  of  tantalite.  chiefly  massive,  in  part  belonging  with  normal 
colu ni bite  tan tnlite  above,  in  part  with  skogbOlite  (and  ixlolite)  below.  The  analyses  of  the 
crystallized  skogbOIite  and  ixiolite  are  also  included. 

Anal.— 1,  2,  \\f^.,  Ber.  Ak.  Berlin,  164,  1871.  8,  Comstock.  Am.  J.  Sc,  19,  181,  1880. 
4,  Mgc,  Bibl.  Univ.,  25,  26,  1866.  5,  6,  Rg.,  1.  c.  7,  A.  Nd.,  Pogg.,  101,  629,  1857. 
8-10.  W.  P.  Headden,  Am.  J.  Sc,  41,  98.  1891;  also  earlier  Schaefter.  ibid.,  28,  480,  1884. 
11,  12,  Rg.,  1.  c. 


1.  Broddbo? 

2.  Broddbo 

3.  Yaucey  Co.,  N.  C. 

4.  Broddbo 

5.  Rosendal,  Kimito 

6.  HflrkOsaari,  Tummela 

7.  SkogbOle.  akogbdlite 

8.  Grizzly-Bear  Gulch,  S.  D. 
9. 

10.  Coosa  Co.,  Ala. 

11.  Skogb5le,  IxioliU 
12. 


4f 


G. 

6  082 

6311 

6*88 

7-03 

7*277 

7-384 

7*85 

7-773 

8*200 

7-232 
7-272 


NbaO»  Ta,05  SnOa  FeO  MnO 

40-21  42-15  0*18  1600  l-07»  =  99-61 

29-27  49  64  2-49»»  13*77  2*88  ign.  0*75  =  98  80 

23*63  59  92      —  1286  306  MgO  034  =  99  81 

10  88  65-60  6-10  8  95  6*61  =  9S'14 

1314  70-53  0-82  14*30  1*20  =  99  99 

7-54  76  34  0*70  13*90  142  =  99-90 


—  84*44  1-26 

6*23  78-20  0-68 

3-57  8223  0*32 

8  78  71*37  5*38 

19*24  63-58  170 

12  26*  69*97  2*94 


13*41    0  96  CuO  014,  CaO  015  = 
1400    0  81  =    99-93  [10086 

12  67    1-83  =  100-12 
8*44    5-37  =    99-34« 
919    5  97  ign.  0-28  =  99*91 
14-88       =  100 


» Incl.  CaO. 


»»  With  trace  WOj. 


« Ign.  0-20  deducted. 


*  Incl.  1  p.  c.  TlOa. 


r.,  etc. — For  tantalite  B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron 
glass,  which,  at  a  certain  point  of  saturation,  gives,  when  treated  in  R.F.  and  subsequently 
flamed^  a  grayish  white  bead;  if  completely  saturated  becomes  of  itself  cloudy  on  cooling.  With 
salt  of  phosphorus  dissolves  slowly,  giving  an  iron  glass,  which  in  R.F.,  if  free  from  tungsten. 
is  pale  yellow  on  cooling;  treated  with  tin  on  charcoal  it  becomes  green.  If  tungsten  is  present 
the  bead  is  dark  red,  and  is  unchanged  in  color  when  treated  with  tin  on  charcoal.  With  so<is 
and  niter  gives  a  greenish  blue  manganese  reaction.  On  charcoal,  with  soda  and  sufficient 
borax  to  dissolve  the  oxide  of  iron,  give's  in  R.F.  mettillic  tin.  Decomposed  on  fusion  with 
potassium  bisulphate  in  the  platinum  spoon,  and  gives  on  treatment  with  dilute  hydrochloric 
acid  a  yellow  solution  and  a  heav^  white  powder,  which,  on  addition  of  metallic  zinc,  assumes 
a  smalt-blue  color;  on  dilution  with  water  the  blue  color  soon  disappears  (Kbl ). 

For  eolumbite  nearly  as  with  tantalite.  Von  Kobell  states  that  when  decomposed  by  fusion 
with  caustic  potash,  and  treated  with  hydrochloric  and  sulphuric  acids,  it  gives,  on  the  addition 
of  zinc,  a  blue  color  much  more  lasting  than  with  tantalite;  and  the  variety  dianit«.  when 
similarly  treated,  gives,  on  boiling  with  tin -foil,  and  dilution  with  its  volume  of  water,  a 
sapphire-blue  fluid,  while,  with  tantalite  and  ordinary  eolumbite,  the  metallic  acid  remains 
undissolved.  The  variety  from  Haddam,  Ct..  is  partialljr  decomposed  when  the  powdered 
mineral  is  evaporated  to  aryness  with  concentrated  sulphuric  acid,  its  color  is  changed  to  white, 
light  gray,  or  yellow,  and  when  boiled  with  hydrochloric  acid  and  metallic  zinc  it  gives  a  beautiful 
blue.  The  remarkably  pure  and  unaltered  eolumbite  from  Arksut-flord  in  Greenland  is  alio 
partially  decomposed  by  sulphuric  acid,  and  the  product  gives  the  reaction  test  with  zinc  as 
above. 
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OlM.~Occur8  at  RabeosteiD,  near  Zwiesel,  and  Bodenmais.  Bavaria,  in  granite^  with  iolite 
and  magnetite;  at  Tirsclienreutb,  Bavaria;  at  Craveggia,  Italy;  at  Tammela,  in  Finland;  at 
(Jbant«loul>e»  near  Limoges,  in  pegmatyte  with  tantaliie:  near  Miask,  in  the  llmen  Mts.,  with 
samarskite;  in  the  gold-washings  of  the  Sanarka  region  in  the  Ural;  at  HermanskAr,  near 
BjOrskAr,  in  Finland;  in  Greenland,  in  cryolite,  at  Ivigtut  (or  Evigtok),  in  brilliaut  crystals; 
disseminated  through  or  among  the  wolframite  of  Auvergue,  and  detected  by  acting  with  aqua- 
regia,  which  dissolves  the  wolframite  and  leaves  untouched  the  columbite  (Phipson,  Ch.  News, 
160, 1867);  at  Montevideo.  S.  A.;  San  Roque,  Argentine  Republic. 

In  the  United  States,  in  Maine,  at  Staudish,  in  splendent  crystals  in  gmnite;  also  at  Stone- 
ham  with  caHsiterite,  etc.  In  N.  Hampshire,  at  Plymouth,  with  bervf;  at  Acworth.  at  the 
mica  mine.  In  Maes.,  at  Chesterfield,  some  flue  crystals,  associated  with  blue  and  green  tour- 
maline and  beryl,  in  a  vein  of  albitic  granite;  also  Beverly;  Korthfield.  Mass.  (anal.  12),  with 
beryl.  In  tkrnneciieui,  at  Haddam,  2  m.  from  the  village,  in  a  granite  vein,  some  of  the  crystals 
several  pounds  in  weight;  also  at  the  chrysoberyl  locality,  but  not  now  accessible:  also  at  the 
iolite  locality,  Haddum;  near  Middletown,  in  a  feldspar  vein  in  fine  crystals,  some  very  large; 
at  Brauchville,  Fairfield  Co.,  in  a  vein  of  albitic  granite,  in  large  crystals  and  aggregates  of 
crystals,  sometimes  weighing  many  pounds,  also  in  minute  thin  tabular  crystals  translucent 
{manga nGcolumbite,  anal.  10)  implanted  upon  spodumene;  also  at  other  points  in  the  neigh- 
borhood  of  Brunchville  in  granite  veins.  In  If.  York,  at  Greenfield,  with  chrysoljeryl.  In 
Penn,,  Mineral  Hill,  Delaware  Co.  In  Virginia,  Amelia  Co.,  in  fine  splendent  crystals  with 
microlite.  monazite  (p.  728),  etc.  In  i^.  Carolina,  with  samarskite  crystals  in  parallel  position  at 
the  Wiseman's  mica  mines  of  Mitchell  Co.;  also  at  the  Deake  mine  and  other  points;  Ray's  mine 
in  Yancey  Co.;  Balsam  Gap  in  Buncombe  Co.;  near  Franklin,  Macon  Co.;  White  Plains,  Alex- 
ander Co.  In  Colorado,  on  microcline  at  the  Pike's  Peak  region;  Turkey  Creek,  Jefferson  Co. 
(11 '28  MnO).  In  8.  Dakota,  in  the  Black  Hills  region,  common  in  the  granite  T^eins  associ- 
ated with  cassiterite,  beryl,  etc.;  the  crystals  and  crystalline  groups  are  often  large,  one  mass  is 
estimated  to  have  weighed  2000  lbs. ;  most  abundant  at  the  £tta  and  Bob  Ingersoll  mines;  alsp 
at  other  points  in  Pennington  Co  ;  also  in  I^igger  Hill  distr.,  in  Lawrence  Co.,  sometimes 
associated  with  stream  tin.  Cf.  Headden,  1.  c,  also  W.  P.  Blake,  Am.  J.  Sc,  28,  840.  1884, 
41,  408,  1891  (figures  and  measurements,  Pfd.).    In  California,  King's  Creek  distr.,  Fresno  Co. 

MangantanialiU  of  KordenskiCld  is  from  Ut5,  Sweden,  where  it  occurs  with  petalite. 
lepidolite,  microlite,  etc.  Manganotantalite  of  Arzruni  is  from  the  gold-washings  in  the  Sanarka 
region  in  the  Ural. 

Massive  tantalite  occurs  in  Yancey  Co.,  N.  C;  Coosa  Co.,  Ala.;  also  in  the  Black  Hills, 
S.  Dakota. 

Also  occurs  in  Finland,  in  Tammela,  at  Hflrk2lsaari  near  Torro,  associated  with  gigantolite 
and  rose  quartz;  in  Eimilo,  at  SkogbOle,  in  Somero  at  Kaidasuo.  and  in  Kuortane  at  Eatiala, 
with  lepidolite,  tourmaline,  and  beryl;  in  Sweden,  near  Falun,  at  Broddbo  and  Finbo;  in  France, 
at  Chanteloube  near  Limoges,  in  pegmatyte.  lldefoneite  is  from  lidefonso,  Spain,  and  has 
O.  =  7  416,  H.  =  6-7. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatchett's  examina- 
tion of  a  specimen  sent  by  Governor  Winthrop  to  Sir  Hans  Sloane,  then  President  of  the  Uoynl 
Society,  which  was  labeled  as  found  at  Neatneague  (better  Naumetig).  Dr.  S.  L.  Mitchill 
stated  (Med.  Repos.,  vol.  8)  that  it  was  taken  at  a  spring  at  New  London,  Conn.  No  locality 
has  since  been  detected  at  that  place.  But  the  rediscovery  of  it  at  Haddani,  first  published  by 
Dr.  Torrey  (Am.  J.  Sc,  4,  52,  1823),  and  since  near  Middletown,  about  7  m.  distant,  has  led  to 
the  belief  that  the  original  locality  was  at  one  of  these  places,  which  are  about  80  m.  N.W.  of  New 
Londou.  Mr.  J.  Hammond  Trumbull  in  a  letter  to  Prof.  Brush  (July  16.  18tj2)  discussinff  this 
subject,  remarks:  "The  name  of  Namueg  or  Naumeag,  originally  given  to  the  plantation  at 
'Sew  London,  may  have  been  extended — as  were  the  bounds  of  the  plantation — east  of  the 
Thames,  to  the  Mystic,  including  what  is  now  Groton.  I  conjectured  that  the  columbite  was 
found  near  Winthrop's  mill  a  short  distance  above  the  head  of  Mystic,  and  there  used  to  be  a 
local  tradition  to  that  effect;  though  it  had  no  definite  value." 

The  melal  of  columbite  was  named  columbium  by  Hatchett  in  1802,  from  Columbia,  a  name 
of  America,  whence  his  specimen  was  received,  and  thus  came  the  name  eolufnbite  j^ven  by 
Jameson  and  Thomson  (see  further  below).  Rose,  after  investigating  the  metal  ana  its  com- 
pounds, named  it  anew,  callim^  it  niobium,  and  this  gave  rise  to  the  name  niobite,  Baieriie 
ta  from  the  German  name  of  Bavaria.  Torrelite  Thomson,  named  after  Dr.  J.  Torrey,  is  the 
ordinary  Middletown  columbite;  and  Oreenlandile  Breith.  is  that  from  Greenland;  both  names 
originated  parti v  in  erroneous  views  of  the  crystals  of  the  minerals.  Dianite  is  the  Bodenmais 
ci>]iimbite,  in  which  v.  Kobell  supposed  he  had  discovered  the  acid  of  a  new  metal,  which  he 
called  dianium. 

No  good  reason  has  been  given  for  substituting  niobium  for  eolumbium,  and  it  is  contrary  to 
the  scientific  law  of  priority;  but  as  it  is  now  accepted  by  most  chemists  the  common  usage  is 
here  followed. 

Tantalite  was  named  by  Ekeberg.  from  the  mythic  Tantalus,  in  playful  allusion  to  the 
difficulties  (tantalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral 
in  acids.  The  name  was  afterward  extended  to  the  American  mineral  columbite,  and  to  the 
same  from  other  localities;  while  the  name  columbite,  the  metal  columbium  haying  been 
discovered  a  little  prior  to  tantalum,  received  a  similar  extension,  so  as  to  include  all  tantalite. 
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The  subsequent  diBCOvery  that  tantalum  and  oolumbium  were  distinct  elements  finally  estate 
lisbed  them  as  independent  species. 

Ref.— >  Ou  splendent  crystals  from  Standisb,  Me.,  Zs.  Kr.,  12,  266,1886;  these  results  differ 
but  Utt  le  from  those  of  J.  D.  D.  ( 1 887)  on  the  Haddam  mineral.  The  form  seems  to  vary  but  liule 
with  change  of  composition.  Analyses  1-18  (also  most  and  probably  all  of  14-^^)  belong  to  tuiu- 
erals  having  the  eolumbite  habit  and  angles;  even  the  crystals  of  manganotantaliU  of  Arzruni 
(aiial.  18,  a  mungauese  tantalate)  show  ttie  planes  a,  b,  e,  I,  k,  u,  n,  and  affords  nearly  the  same 
ratio  (below,  fnnn  ek  =  *19''  1»',  bu  =  •50*  30*')-  It  is  plain,  therefore,  that  skogbOlite  aod 
ixiolite  cannot  l)e  included  in  this  series;  their  relation  to  normal  columbite-tantalite  needs  further 
investigation  (cf.  below,  p.  787). 

The  following  axial  ratios  are  interesting  for  comparison,  although  it  is  to  be  noted  that  the 
crystals  seldom  nlTow  of  accurate  measurements.  The  axes  of  Schrauf,  ref.  ^  below,  are  based 
upon  angles  (only  approximate)  from  crystals  of  different  localities  and  are  hence  of  no  value  for 
comparison.  Schrauf  made  ii  =  111,  ^  =  110,  etc.,  see  list,  p.  787.  Cf.  also  Kk.,  Min.  Ruari., 
10,  261,  1801. 


Greenland 
Ilmen  Mts. 
Standish 
Haddam 
Sanarka 


G. 

Ta,0. 

d:b:h 

6-80 

^ 

0-8292  :  1  :  08776 

Dx. 

6-67 

? 

0-8802  :  1  :  08822 

Kk. 

565 

9*2 

0-8285  :  1  :  0  8898 

£.  8.  D. 

5-95 

29? 

0-8292  :  1  :  08778 

J.  D.  D. 

7-8 

79-8 

0-8304  :  1  :  0-8732 

Arz. 

» J.  D.  D..  Am.  J.  Sc,  32,  149,  1837,  and  Min..  p.  870,  1887,  and  App..  p.  65;  in  Min., 
p.  354,  1854.  the  forms.  580,  740.  035,  are  added  as  doubtful. 

»  Rose,  twins.  Bodenmais,  Pogg.,  64,  171,  1846.  ^  Mir..  Min.,  p.  471,  1853.  »  Dx..  Owen, 
land,  Ann.  Mines,  8,  398,  1855.  '  Schrauf,  Greenland.  Ber.  Ak.  Wien.  44  (I),  445.  1861. 
•  Maskelyne.  Montevideo,  Phil.  Mag.,  25,  41,  1863.  •  Penfield,  quoted  by  W.  P.  Blake.  Am. 
J.  8c.,  41,  403, 1891. 


626A.  Skcgbblito.  A.  B,  Nwdenskiold,  Beskr.  Finl.  Min.,  80,  1855.  Tantalit  mit  dmmt- 
braunem  Pulver,  Berulius.  Tammelatantalit  K,  ybrdenskiold,  Act.  Soc.  Fenn.,  1,  119,  read 
April  25.  1832.  Pogg.,  60.  656,  1840. 

Orthorhombic.     Axes  a  ;  b  :  e  =  0*81696 :  1  :  0*65106. 

lUO  A  110  =  39"  141',  001  A  101  =  38'  33i',  001  A  Oil  =  83"  4',  N.  NoidenskiOld. 

Perms:  a  (100.  t-i),  b  (010,  «),  r  (490,  tf).  n  (016.  J4),  ju  (Oil,  l-t).  q  (081,  8-1),  jj(111,  1). 
c  (322.  {-}),  o  (211,  22).    Also  x  (131,  3-8)? 

Angles  :  rr'  =  57**  6 ,  »n'  =  12**  28',  mm'  =  66"  8',  gq'  =  125"  47'.  pp'  =  fFt'  m 
pp"  =  91"  88i,    pp'"  =  ♦68"  58',    w'  =  90"  6.    oo'  =  106"  21f . 

RP"  =  91"  46'.    rr'  =  57"  3',    bq  =  29i"  (27°  7'  calc),    nn'  =  12",  wf  =  90". 


Measured 
oo'  =  110". 

1. 


2. 


I 


In  prismatic  crystals  (f.  1)  the  angle  of  the 
prism  near  that  of  yttrotantalite  and  samarskite. 

Cleavajge  indistinct.  Fracture  uneven.  H.  = 
60-6*5.  G  =  7-8-80.  Luster  metallic.  Color 
black.  Opaque.  Streak  blackish  brown  to  ciuna- 
mon-brown. 

Oomp.— Essentially  FeTa,0«,  a  nearly  pure 
iron  tantalate.    Cf .  anal.  7.  p.  784. 

Obs.— From  Harkftsaan  in  Tammela.  Finland. 
a.ssnciated  with  rose  quartz  and  gignntoliie.  in 
albiiic  granite.  Also  with  ixiolite  at  SkoglnMe  in 
Kiniito.  This  is  the  mineral  ordinarily  called  \nn- 
calite,  and  regarded  as  isomorphous  with  eolumbite 
(Ro»e.  Kg.  et  al.),  but  in  fact  as  shown  by  the 
author  having  quite  a  different  though  related 
xorm.     C'f.  ref.  K 

A  mineral  from  Pi.«»ek.  Bohemis.  n*f erred  to 
uintalite  by  Vrba  (Zs.  Er.  16.  201,  1889),  is  later 


Figs.  1,  8,  8kogbdlite,  N.  Nd. 

stated  to  be  only  rutile,  cf.  Gdt.,  Indej:.  3, 185.  1891. 

Ixiolite  A    E.  Nordennkwld    Pocrc.   101,  685,  1857.     Kimlto-tnntalit  N.  NcrdenMiAd 
Ixionolit  F.  J  Wiik.     Kn^siterotanial  Ifausm.     CassittTo-tantalite 

Orlhorlionibir.     Axes  d    b  .  i  =r  0  5508    1  .  1  2460  A.  E.  NordenskiOld. 
100  A  no  =  28^  501 ,  001  A  101  =  66°  9^,  001  A  Oil  =  ♦51"  IS'. 
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Formi:  o  (100,  i-i).  6(010,  vl),  c  (001.  0):  tn  (110, /),  «  (108,  f  I)?  Iw.  pi.;  »  (Oil,  l-«), 
i  (031,  8-1),  p  (111,  1).  Angles:  mm"  =  57°  41i',  cs  =  87"  1'.  nn'  =  102*"  30',  W  =  ISO"*  3', 
ep  =  *«8'  50'.  IJJJ'  =  109**  82',  i^p"'  =  58''  28 . 

Crystals  rectangular  prisms  {a be),  sometimes  twins  with  «  (103)  as  tw.  pi.  Fracture  uneven 
to  subconchoidal.  Brittle.  H.  =  6-6 '5.  Q.  =  70-71.  Luster  submetallic.  Color  blackish 
gray  to  steel-gray.    Powder  brown. 

In  composition  a  nlobo-tantalate  of  iron  and  manganese.  eoutniDiug  also  a  small  amount  of 
tin  (anal.  11,  p.  7H4).  An  analysis  by  NordensklDId  gave  13  p.  c.  tin  dioxide,  but  this  is  not  con- 
firmed by  Rg.  (Min.  Ch  ,  857,  1875). 

From  SkogbOle  in  Kimito,  Finland.  Named  from  JxioUf  a  mythological  person  related  to 
Tantalus. 

Helation  of  Skogbdlite  and  Ixioliie  to  Columbite-tanialite,  That  there  is  a  certain  relation 
between  the  forms  of  columbite  and  the  above  two  kinds  of  tantalite  has  been  shown  by  various 
authors;  it  is  exhibited  in  the  following  axial  ratios  starting  from  the  axes  of  each  given  above: 


Columbite 
Skogbdlite 

Ixiolite 


1. 


&  :b;    i  =  0-8285 
a:  b:  ic  =  0  8170 


or 


2.   f*  :  o  :    e  =  08160 

=  0-8069 


(1.   ^b:  a:  ic  =  0- 

<      or 

(2.   fa  :  6  :  fc  =  O'i 


1 
1 

1 
1 


0-8898 
0  8681 

0-7969 
0  7541 


8262  :  1  :  0  8307 


In  1  under  both  skogbOlite  and  ixiolite  the  occurring  prism  (like  samarskite  in  angle)  has 
the  symbol  (490),  in  2  the  symbol  (820)  oi  columbite — the  symbols  of  the  other  planes  are  ia 
general  less  simple,  and  the  value  of  this  comparison  is  doubtful. 

Groth  proposes  to  retain  Schrauf's  position  for  columbite,  while  doubling  the  ^  and  h  axes, 
giving  for  columbite  (Staudish)  and  tantalite-skogbOlite: 


Columbite 

Tan  talite-skogb5lite 


d',l:i:=z  0-8047  :  1  :  07159 
d:hiS  =  0-8170  :  1  :  0-6511 


The  similarity,  however,  is  more  apparent  than  real,  for  nearly  all  the  prominent  planes  of 
each  species  are  wanting  on  the  other,  and  the  habit  is  very  different — moreover,  true  tantalite 
corresponds  exactly  with  columbite  in  both  habit  and  angle. 

Tlie  following  table  shows  the  planes  of  tantalite-skogbOlite  common  to  columbite  with  the 
B3'mbols  in  the  positions  of  Dana,  Schrauf  and  Groth;  also  the  prominent  planes  of  each  species 
(Uiose  in  parentheses  not  having  been  observed). 


Also 


Also 


Dana. 

Columbite 
Schrauf. 

Groth. 

Tantalite-skogbOlite 
N.  Nd. 

a 

100 

010 

010 

h 

010 

b 

010 

100 

100 

a 

100 

h 

203 

021 

Oil 

/< 

Oil 

a 

213 

163 

188 

a 

233 

121 

111 

P 

111 

9 

268 

221 

211 

0 

211 

) 
m 

110 

180 

280 

(280) 

g 

130 

110 

120 

(120) 

k 

108 

Oil 

012 

(012^ 

0 

111 

181 

282 

(232: 

u 

133 

111 

212 

(212^ 

n 

121 

231 

432 

(432) 

) 

(820) 

(290) 

(490) 

r 

490 

(109) 

(013) 

(016) 

n 

016 

• 

(201) 

(061) 

(031) 

9 

081 

(496) 

(842) 

(322) 

D 

322 

itfBHGiTE.  Ilmenlte  Brooke,  Phil.  Mag.,  10,  187,  1831.  Mengit  (?.  Eose,  Reis.  Ural,  2, 
S8.  1842. 

Occurs  in  short  prisms  terminated  by  a  pyramid.  ITie  angles  are  nearly  those  of  columbito 
Aiid  Des  Cloizeaux  states  (priv.  contr.)  tliat  there  can  be  no  doubt  that  it  is  really  that  species.- 
Tbe  planes  are  then  a,  m,  g,  n;  angles  gg'  =  43*'  40',  ««'  =  78*  50',  uu"'  =  29'  28'  Bnioke 
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Q.  =  G'4S.  Color  black.  Occurs  in  sranll  crystala  embedded  Id  Ihe  albite  o[  tbe  ^nulto  tcId) 
ill  the  Ilmen  niountalna.  NbidmI  mengiU,  after  Heoge,  tbe  dUcoverer  of  Ibe  miDeral.  Tbc 
meii^Hle  of  Brooke  U  moiiaziie. 

HenMANNoLiTE  C.  U.  Bhmara.  Am.  J.  8c.,  60.  90.  1870;  11.  140.  1°76.  A  mbera]  from 
HadtlHin,  Cdiin.,  prnbflblj  Identical  with  columbite.  Cf.  Hermauo.  vrbo  found  (n  U"bfpo- 
tanlalic  Hi'Id."  bypoilmciilc  aciil.  etc..  J.  pr.  Ch.,  13.  880.  ]8T0i  furtber  DelafoDtaiue,  Am.  J, 
Sc-.  13,  300.  tSTT.  hIkii  Miu..  5ib  Ed..  3d  App.,  p.  80. 

Fbrru-ilmenite  Hermann,  i.  pr.  Ch.,  2,  118. 1870.  A  kind  of  columbite  from  Haddwn, 
CoDucciIcut. 


S27.  TAPTOLTTB.     TapioKt  A.  E.  mrOtnimtd,   Ofv.  Ak.  Stockb.,  30,  MS.  IBOl 
Tantalite  (fr.  Sukula)  Arfpe,  Act.  Soc.  Feon.,  6,  590.  ItiBl. 

Tetragonal.     AxisiJ  =  06464;  001  A  101  =  32°  52J'  Nordenskiold. 
Fonni:    a  (100.  Uv.  m  (110.  7);  a  (101,  1-i);  p(lll,  1),  «  (001,  0) 

AdkIm  :    m'  =  49*  S',  fip'  =  SS°  SS^'  •pp"  =  084°  S2'.    Tbe  foTm  la  very  near  tbat  of  nilUe, 
casgllente,  and  zircon. 

Ill  aqu&re  octahedrons,  often  monocliQic  in  appearance  by  distortion. 
Cleavage  not  diatinct.     H.  =  6.    G.  =  7-36  Nd.;  7496  Rg.      Luster  strong 
sdamatitine,  approaching  metallic.     Color  pure  black.     Opaqae. 

Gonp. — A  tantalate  and  niobate  of  iron,   having  the  same  compoeitioc  as 
tantalite.  Fe(Ta,Nb),0,  =  (Ta  :  Nb  =  4  : 1),  Tantalum  pentoxide  73-9,  niobium 
pentoxide  11*1,  iron  protoxide  IS'O  =  100. 
AnaL— Rg..  Ber.  Ak.  Berlin.  181. 1871.    for  earlier  analyaet  see  6tb  Ed.,  p.  BIS. 
Ta,Ot        Nb.O.         BuO,  FeO  HnO 

a.  =  7-4«  73-91  11  22  048  14  47  0-81  =  lOOW 

Pyr.,  ato. — B.B.  bebaves  like  tanlaltle,  but  gives  no  reaclion  for  manganese. 
Obs.— Occurs  near  tbe  Kulmala  farm,  in  the  village  of  Sukiilfi,  In  Ibe  parish  of  TaiUWtta. 
Finland,  Id  white  pegmatyte  Kianite.  with  beryl,  Uturmaliue,  and  arsenopyrite. 
Named  from  an  ancient  FtDDfab  divinity. 


4.  Snmarsklte  Group.     Orthorhombio. 

638.  TFTROTANTAUTB.  TttroUnial  EkAerg,  Ak.  H.  Slockh.,  23,  80,  180S.  l^ntale 
oxide  yUrlfdre  3.,  Tr..  1833.  Yttroilmenit  Herm.,  J.  pr.  Cb.,  38,  UO.  1846.  SchwMio- 
Ytlrotantalit. 

Orthorhombic.    Axes  &  ■.l:h=  0-54115  :  1  : 1-1330  A.  E.  Nordenekiold'. 
100  A  110  =  28°  25i',  001  A  101  =  64°  28J',  001  A  Oil  =  48°  34'. 
Fonna:    6(010,  fl),  e(001,  (Qi  o(210,  ».^.  m  (110.  7j.  p (120,  mS),  f  (ISO,  ^):  *  (201,  24); 
(8(011.  l-i). 

Angles:  oo"  =  SO"  IT.  tBm"  =  M°  SO',  pp' =  85*  28',  Jf  =  •20°  IT,  •i' =  153"  S". 
Sfi-  =  97°  8',    b/i  =  •41°  aO'. 

Crystals  prismatic,  often  six-sided  with  m,  b  prominent; 
also  tabnlar  |  i. 

Cleavage:  b  very  indistinct.  Fracture  small  conchoidaL 
H.  =  5-5-5.  G.  =  5'5-5*9.  Lnstereubmetallic  to  vitreousand 
greasy.  Color  black,  brown,  brownish  yellow,  straw-yellow. 
Streak  gray  to  coloriesa.     Opaqne  do  sub  translucent. 

Comp.— Essentially  RR,(Ta,Nb),0„  +  4H,0,  according  to 
Rammclsberg,  with  B  =  Fe,Ca,  fi  =  Y,Er,Ce,  8ta    The  *»ter 
may  be  secondary. 
The  M>4»lled  yellow  yitrotauiulite  of  Ylterby  and  E&rarfvet  belongs  to  fergoaoaita  (jil  WI 
Habown  by  RammelBberg. 

AiuL-1 .  A.  Nd.,  1.  c.    S.  Hit. ,  Min.  Cb.,  880, 187S,  also  Pogg. .  160,  200,  IVO. 
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Ta,0,  Nb,0,      WO.    SnO,    Y,0,   EraO,  Ce,0,  UO,     FeO 


y 

1  56*56  8*87       — 

2!    G.  =r 5-4d6    I  46-25       1282     2*86     112 


1956       —        —      0-82     8*90 
10-52     6-71     2-22     1-61     880 


CaO  HaO 

[=  100-66 
4-27    6-68 
5-78    6-81 
[=  9805 


Pjrr.,  etc— In  the  closed  tube  yields  water,  turns  yellow.  On  Intense  ignition  both  varieties 
become  white.  B.B.  infusible.  With  salt  of  phosphorus  dissolves  with  at  first  a  separation  of 
a  white  skeleton  of  tautalic  acid,  which  with  a  strong  heat  is  also  dissolved;  gives  a  glass  faintly 
tinted  rose-red  from  the  presence  of  tungsten.  iNot  decomposed  by  acids.  Decomposed  on 
fusion  with  potassium  bisulphate.  and  when  the  product  is  boiled  with  hydrochloric  acid  metallic 
zinc  gives  a  pale  blue  color  to  the  solution  which  soon  fades. 

Obs.— Occurs  in  Sweden  at  Ytterby,  near  Vazholm,  in  red  feldspar;  at  Finbo  and  Broddbo, 
near  Falun,  embedded  in  quartz  and  albite,  associated  with  garnet,  mica,  and  pyrophysalite. 

The  name  yUrotantalite  alludes  to  the  composition.  YitroUmenite  was  given  to  a  variety  by 
Hermann  upon  the  discovery  in  it  of  his  iuppoied  new  metal  ilmenium. 

-    .—1  Ofv.  Ak.  Stockh.,  17,  p.  28,  1860,  or  Pogg.,  Ill,  280,  1860. 


629.  SABffARBBTTZI.  Uranotantal  K  Bom,  Pogg.,  48,  555, 1889.  Bamarskit  (Uranniobit), 
JJ.  Bom,  Pogg.,  71,  157,  1847.  Yttroilmenit  Herm,,  J.  pr.  €h.,  42,  129,  1847,  44,  216,  1848. 
Eythindite  Adam,  Tsbl.  Min.,  81,  1869. 

Orthorhombic.    Axes  o  :  5  :  (5  =  0*54565  :  1  :  0-51780  E.  S.  Dana*. 

100  A  110  =  28°  37^',  001  A  101  =  43°  30',  001  A  Oil  =  27°  22^'. 

Forms:    a  (100,  t-i),    b  (010,  i-l);    m  (110,  /),    A  (120,  *.5);    e  (101,   1-t);    p  (111,    1); 

V  (281,  84). 

Angles:  mm'"  =  57*  14',  hh'  =  ^W,  etf  =  •87%  pp'  =  80'  14*'.  Rp"  =  94'  28*, 
VP'"  =  41'  10',    hp  =  69"  25',    w'  =  91'  88',    6©  =  64*  5i'. 

Crystals  rectangular  prisms  (a,  J),  with  e  (101)  prominent, 
also  prismatic  1 1  by  development  of  e,  sometimes  tabular  \  a 
or  I  0.  Faces  rough  and  not  allowing  of  exact  measurement. 
Commonly  massive,  and  in  flattened  embedded  grains. 

Cleavage:  b  imperfect.  Fracture  conchoidal.  Brittle. 
H.  =  5-6.  G.  =  5 '6-5 '8.  Luster  vitreous  to  resinous, 
splendent.  Color  velvet-black.  Streak  dark  reddish  brown. 
Nearly  opaque. 

Comp.— K,E,(Nb,Ta),0„  according  to  Rg.,  with  E=Pe,  Ca, 

in 

IJO,,  etc. ;  R  =  cerium  and  yttrium  metals  chiefly. 


M 


b 


iW    « 


AnaL— 1,  Miss  B.  H.  Swallow,  Pn)C.  Nat.  Hist.  Bost.,  17,  424,  1875.     Mitchell  Co  ,  N.  C. 
2.  O.  D.  Allen,  Am.  J.  So.,  14.  180,  1877.    8,  J.  L.  Smith.  Am.  J.  Sc.. 
13,  862,  1877.    4,  5,  R?.,  Zs.  G.  Ges.,  29,  817,  1877.     6,  Hoffmann,  Am.  J.  Sa,  24,  475, 1882. 
7,  Eoenig,  quoted  by  G.  H.  Williams,  Minerals  of  Baltimore,  1887. 


a. 

1.  N.  OsroUna      6-786 


•• 


M 


SuMlMk 


•l  Canada 


6^ 


6-888 


6'078 


4-M 


r.  Baltimore6'96-61» 


YD. 


Tk,Oi  Nb,Oi  8nO„WO,  U0»  Ce,0,a)l|Lat)0|  T|0,  Er,0|  FeO   MnO  CaO  H,0 

»-WUO       617  OeO       12  84*     —      14-08   (W    0-58^    0-66 

[iDfloL  fr.  cerium  oxalate  1-26  s  100-40 


64-96  016 

I  18'20       87-60       O-06      12-64 
—         65-18       081       lOiM 


14  80  41-07  016  10-00 

I    —  &6'34  0  22  11-M 

«•  66-41  0-10  10-75 

—  66-40*  — 


4-17  14-48      —      10-76    0-78   066     1*12 

1=  100-17 
4-84  14-40      —       11-74    1-68*    —     072 

[s  99-12 
2-87  610     10-80    14-61      —       —       - 

[TIO,  0-56  (8iO,)  a  100-98 
4-88  8-80       8-82    1480     .-■.-. 

[TIO,  1-06  s  99*88 
4-78  14-84  4-83    O'fil    5*88      - 

[MgO 0-11,  Na,0 0*83,  K,0  0-89.  H,0  221  m  99 04 
18'48UOt     8-86  11-90  8'9H     -       —      0-30 

[Fe,0,  1-66,  A1|0,  2 00  «.  9867 

»  VLglO.  "  8p.  grav.  5-77. 


JSnunination  of  the  earths  contnlned  in  sumarskite  from  North  Carolina:  J.  L.  Smith 
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("  mosandriim"),  C.  R.  87,  146.  148,  831,  1878.  Delafonlaine  (terbium),  Bibl.  Univ.,  61.  278. 
1878;  id.  (decipium,  pliillipium),  ib.,  3,  246.  250.  1880;  C.  R..  93,  63. 1881.  Same  subject  dis- 
cussed by  Mangnac,  Bibl.  Univ..  3.  413,  1880;  lioscoe,  J.  Ch.  Soc..  41,  277.  1882. 

Pyr.,  etc. — In  tbe  closed  tube  decrepittites.  glows  like  gadolinite.  cracks  open,  and  turns 
black,  and  is  of  diminished  density.  B.  B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
O.F.  gives  a  yellowish  green  to  red  bead,  in  R.F.  a  yellow  to  greenish  black,  which  on  flaming 
becomes  opaque  and  yellowish  brown.  With  salt  of  phosphorus  in  both  flames  an  emerald-green 
bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  fusion  with  potassium  bisul- 
phate,  yielding  a  yellow  mass  which  on  treatment  with  dilute  hydrochloric  acid  separates  white 
tantalic  acid,  and  on  boiling  with  metallic  zinc  gives  a  fine  blue  color.  Samarskite  in  powder  is 
also  sufficiently  decomposed  on  boiling  with  concentrated  sulphuric  acid  to  give  the  blue  redac- 
tion test  when  the  acid  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs.— Occurs  in  reddish  brown  feldspar,  with  crystallized  seschynite  and  columbite  (and 
sometimes  in  parallel  position  with  the  latter)  in  the  Ilmen  mountains,  qear  Miask  in  the  Unl. 
The  largest  pieces  met  with  were  of  the  size  of  hazel-nuts. 

In  the  United  States,  rather  abundant  and  sometimes  in  large  masses,  up  to  20  lbs.,  at  the 
Wiseman  mica  mine  in  Mitchell  Co.,  N.  Carolina,  it  is  intimately  associated  with  columbite; 
also  at  the  Grassy  Creek  mine.  Mitchell  Co.,  and  in  McDowell  Co.  Sparingly  at  Middletown, 
Conn.;  also  at  Jones  Falls.  Baltimore,  Md. ;  a  related  mineral  in  Colorado  (see  below).  Also  in 
Berthier  Co..  Quebec.  Canada. 

Named  after  the  Russian,  v.  Samarski. 

Alt.— An  altered  samarskite  from  Mitchell  Co..  K.  C,  called  "euzenite"  by  Smith  has 
yielded  the  following  results:  1,  Smith,  1.  c.    2,  W.  H.  Seamon,  Ch.  News,  46,  206,  1882. 

Nb«0,  8nO„WO,  UO,   Y,0«  Ce,0,  (Di,La),0,      CaO      FeO     MnO    H.O 


N ^ 


Q.  =  4*62  5412         0  21         9*58  2410  6*53      0*81      008      5  70 

[=99  58 

Q.  =4-88  4709         0*40       15*15    18*46      1*40       400         1*58      709       —       9  55 

[=  99«7 

Rei— 1  No.  Carolina,  Am.  J.  Sc,  11,  201,  1876. 

A  mineral  related  to  samarskite  has  been  found  in  the  granitic  dibris  of  Devil's  Head  Mt., 
Douglns  Co..  Colorado.  In  small  fragments  up  to  the  size  of  a  chestnut,  with  faint  suggestions 
of  a  crystalline  form.  Fracture  subconchoidal.  Very  brittle.  H.  =  5*5-6.  G.  =  618. 
Luster  vitreous.  Color  pitch-black,  pale  brown  in  thin  splinters.  Streak  dirty  brown. 
Slightly  soluble  in  hydrochloric  acid.  B.B.  becomes  dull  but  does  not  fuse.  Compa<dtion 
given  in  1.  Another  sample  (nnal.  2)  had  a  salmon-colored  streak;  a  third  (8)  seemed  to  be  much 
altered.    Analyses,  W.  F.  Hillebrand,  Proc.  Col.  Sc.  Soc.,  3,  38,  1888. 

Nb,Oft  Ta^Oft  WO,  SnO,  ZrO,  UO,   ThOs  Ce,Os  (Di.La),Os  Er,0,  Y,Os  Fe,Oa  X»  H,0 

1.  s!i  77  27  0;<  2-25  095  2-29«  4(W      SM      0*64  1*80           lO'Tl      6*41      877  2  M  158  =  100*« 

2.  2616  2811  208  109  2*60*  4*22      8*60      0*49  2*18           10-70      596     8-72  SW  1-80=    9975 
8.       27*50  1»'34  5  51  0  82  SlO-  6-20^    319     0'41  1*44            9*88     6-64     8*90  4*81  8*94  =  20018 

■  Ind.  some  TiO,.  *  UO,. 

«Inl.  X  =  FeO  0-82    MnO  0*78    ZnOOOS    PbOO'72    CaO  0*27    MgO  —     KaO0*17    (Ka,Li),0  0*84 

2,  X  =  0-85  0  75  0  07  0*80  0*83  —  018  0-17 

■■  •■  ' 

8,  X=  0  89  0*77  IW  1-61  0«  0*86 

NoHLiTE  A.  E.  Nordenskidld,  G.  FOr.  FOrh.,  1,  7,  1872. 

Massive.  Fracture  uneven.  Brittle.  H.  =4  5-5'0.  G.  =5'04.  Luster  vitreous.  Color 
black- brown.     Streak  brown.     Opaque.     Analysis: 

NbaO*  50  43,  ZrOa  2»6.  UO  14-48,  Y,(Er,)0«  14-36,  CcaO.  0-26,  FeO  8-09,  CaO  4-67. 
MnO.MgO  0  2S,  CuO  Oil.  H,0  4-62  =  10020. 

B.B.  fuses  quietly  on  the  ed^s  to  a  dull  glass.  Decrepitates  slightly  in  giving  off  its  water. 
With  bonix  easily  dissolved,  giving  a  bead  colored  by  uranium.  Easily  decomposed  by  warm 
sulphuric  acid. 

Found  in  a  feldspar  quany  at  Nohl,  near  Kongclf.  Sweden.  One  fragment,  weighing  297 
grams,  seemed  lo  be  a  portion  of  a  mass  at  least  20  times  as  great. 

ViETiNGiioFiTE  V.  LoTnonosov—Damour,  Bull.  Ac.  St.  Pet.,  23,  463,  1877. 

EHseutially  a  ferruginous  variety  of  samarskite.  Amorphous.  H.  =  6*5-6.  G.  =  6*58. 
Color  hlnrk,  dull.  Streak  brown.  Luster  submetallic.  Easily  decomposed  by  HaSO«.  An 
analysis  by  Damour  gtive: 

MbaOs  51  00,  TiO,  1  84,  ZrO«  0»6,  11,0,  8  85,  Y,Oa  6-57,  Ce,(Di.La),0. 1-57,  FeO  aSOa 
MnO  2*67,  MgO  0  83.  igu.  1*80  =  99'09.    Locality  near  Lake  Baikal,  eastern  Siberia. 
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530.  ANNBRODITB.     W,  C,  Brogger,  G.  FOr.  FOrh.,  6,  354,  1881.    AannerOdite. 

Orthorhombic.    Axes  d\lii  =  0-82572  :  1  :  0*89434  Brugger. 

100  A  110  =  39°  32f ,  001  A  101  =  47^  17',  001  A  Oil  =  41°  48i'. 


Forms: 

e 

(001.  O) 

g  (130. 

^S) 

e  (021. 

2-«) 

u  (133.  1-8) 

•  (100.  t^i) 
h  (010.  U) 

t 
m 

(580,  u{) 
(110, 1) 

I  (106.  i-i) 
*(103.  H) 

<>  (111.  1) 
fi  (233.  1-1) 

e  (263,  2-S) 
n  (163,  2^) 

««"'      =    62'' 

48' 

kkf-=^ 

39"  42' 

en 

s^ 

ai"  le' 

tti*'" 

=    80*    8i' 

mm"  =    79' 

6' 

ee'    - 

121"  35' 

00' 

— 

77"  60' 

9S"' 

=  110"  49^ 

gtf       =    43" 

58' 

be    = 

♦29'  12i' 

uu' 

= 

30"    7f 

ao 

=    51"    6' 

bg        =  •2r 

69' 

CO     = 

64''  33' 

ss' 

— 

38"  49' 

a/3 

=    61"  42i' 

U        =20' 

28' 

CU     =■ 

43''  58^ 

00' 

^3 

62"  29' 

au 

=    74"  56' 

Twins:  tw.pl.  z  (530);  also  e  (021).  In  prismatic  crystals  of  varied  habit, 
often  closely  resembling  columbite;  planes  sometimes  developed  according  to 
monoclinic  symmetry.  In  angles  near  columbite,  also  polycrase.  Many  crystals 
often  grouped  in  parallel  position,  thus  forming  an  apparently  single  crystal  of 
considerable  size. 

Fracture  subconchoidal.  Brittle.  H.  =  6.  G.  =  5*7  of  anhydrous  crystals. 
Luster  submetallic  to  greasy  submetallic.  Color  black.  Streak  dark  blackish 
brown  to  brownish  or  greenish  gray.     Opaque,  or  translucent  in  very  thin  splinters 

Comp. — Essentially  a  pyro-niobate  of  uranium  and  yttrium;  formula  doubtful^ 
the  water  is  probably  not  essential. 

AnaL— C.  W.  Blomstrand. 

Cb,0»  8nO,  ZrO,  BiOt  ThO,  Oe,0,  Y,0,  UO    PbO  FeO  MnO  CaO  MgO  K,0  Na,0  A],0,  HtO 
^18    016     i-97     2*51    2-87     2'56      7*10    1628    2'40    8'88    0*20    8*86    0*15     0*16    0*82      0'28      8*19  s  00*51 

Neglecting  the  idlica,  the  fonnula  calculated  by  Blomstrand  is  RsNbtOT  +  ^HsO,  which 
makes  it  nearly  identical  with  samarskile.  and  also  to  the  less  certain  uohlite  (p.  740),  except  in 
the  water;  BrOgger,  however,  shows  that  the  water  is  not  essential,  but  is  due  to  a  partial  alten^ 
tion  which  is  accompanied  by  a  lowering  of  the  hardness  (to  4*5)  and  specific  gravity  (to  4*28), 
and  a  loss  of  luster.  A  crystal  witli  O.  =  5*7  showed  only  a  trace  of  water.  The  mineral  ia 
consequently  hardh'  to  be  separated  from  samarskite  in  composition,  but  it  is  different  in  form. 

Fyr. — Fuses  B.B.  with  difficulty.  Brugger  remarks  that  &nnerOdite  (also  euxenite  and 
polycrase)  bears  much  the  same  relation  to  columbite  that  samarskite  does  to  tantalite(skogbOUte); 
the  two  last  being  very  near  in  form,  as  are  &nner5dite  and  columbite. 

Oba.— From  the  pegmatyte  vein  at  Anner5d.  near  Moes,  Norway,  where  it  is  associated 
with  mouazite,  alvite  (p.  487),  apatite,  magnetite,  beryl,  topaz,  and  other  minerals. 

631.  BXEIMJTH.  Hjelmit  A.  E.  Nbrdenskiold,  Ofv.  Ak.  Stockh.,  17,  84, 1860,  Fogg., 
Ill,  279,  286,  1860. 

Orthorhombic.     Axes  a  :  J  :  i  =  0*4645  :  1  :  1-0264  Weibull*. 

100  A  110  =  24°  54f',  001  A  101  =  65°  39',  001  A  Oil  =  45°44i'. 

Forma :    m  (110,  I),    p  (230,  i-  j),    r  (101,  1  i).    q  (201,  2-1). 

Angles :    mm'"  =  49"  50',  pp'  =  69'  44',    rr"  =  131'  18',    qq'  =  154"  80',    q^"  =  •25*  80'. 

mq  =  ♦27"  48'. 

Crystals  usually  rough  and  indistinct.     Massive,  without  apparent  cleavage. 
H.  =  5.     G.  =.  5*82.     Luster  metallic.     Color  pure  black.     Streak  grayish  black. 

Comp. — ^A  stanuo-taiitalate  (and  niobate)  of  yttrium,  iron,  manganese, calcium; 
formula  doubtful. 


Anal 

Anal 

871.  1887 


.  3  gives  4110. 3Trta06.2HaO,  but  the  material  was  considerably  altered. 

I.— 1,  Nd.,  I.e.     2,  Kg..  Ber.  Ch.  Ges.,  926,  1870.     ;i,  4  M.  Weibull.  G.  F5r.  F5rh..  9, 
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1. 
8. 
8. 

i. 


G. 
5-82 
5655 


Ta,0»  Nb,0.     WO,  SnO,    UO,     Y,Oi  Ce,0,  FeO  MnO  CaO   MgO  H,0 


62-42 


— V— 

656 


4-87      519      107    806    8*82    4*26    0-26    8*26 

[CuO  0  10  =  »9-37 
54-52         1685    0  28     4'60  4*51      1*81      048    241    568    405    045    4*57 

[=  W-71 
2-21    6-19    0-60    2-23 
[PbO  0-21  =  98-70 


7216 

V 


8*68    0-91 


208  — 


75-66 


M2    — 

— V ' 

212         2-84»     1-65      040      —     255    679    0*45     - 
'UO,. 


Pyr.,  etc.— Id  the  closed  tube  decrepitates  and  yields  water.  B.B.  infusible,  but  turns 
brown  in  O.F.  With  salt  of  phosphorus  easily  dissolved  to  n  bluish  sreen  glass.  With  borax 
dissolves  to  a  clear  glass,  which  remains  unchanged  on  ilaming.  With  soda  on  charcoal  gives 
metallic  spangles  (Nordenski^^Id). 

Obs.— From  the  K&i-arf  vet  mine,  near  Falun,  Sweden,  along  with  garnet,  pyrophynlite; 
gadolinite,  asphaltum,  in  a  pegmatyte  granite. 

Named  for  the  Swedish  chemist,  F.  J.  HJelm  (1746-1818). 

Ref.— 1  G.  F6r.  F6rh.,  9,  871,  1887. 


^schynite  Group.    Orthorhombic. 

632.  JBSOHTmTB.     ^schynit  Ben.,  JB.,  9,  195,  1828.    Dystomes  Melan-En  JMMi, 
Min  ,  459.  1889. 

Orthorhombic.     Axes  &:l:i  ^  0*48665  :  1  :  0-67366  Koksharov*. 
100  A  110  =  25°  57',  001  A  101  =  54°  ^',  001  A  Oil  =  33°  58'. 

Forms> :  c   (001,  0)  t  (850.  tj)*  n  (180.  ^8)«  v  (021,  3-J) 

b  (010.  «)  m  (110. 1)  r  (120.  i-H)  d  (101,  l-i)»  o  (HI,  1) 

mm"'  =  *5r  54'  nn'  =    68'  49'  bv    =  ^W  35'  <h/    =    97'  68' 

a         =  lOr  54i'  (W  =  108*^  19'  mo  =    88"    0'  oo'    =  118°  59' 

rr^       =    9r  88'  wf  =  lOO*'  50'  w    =    51*  44'  «/"  =    48*    8*' 


/f^ 


m 


m 


rh 


Miask.  Ek. 

1.  G.  =  5-28 

2.  G.  =  5168 


Crystals  prismatic^  vertically  striated;  also  tabular  I  b  with  c,  n 
prominent,  b  striated  horizontally. 

Cleavage:  a  in  traces(?).  Fracture  small  conchoidal.  Brittle. 
H.  =  5-6.  G.  =4-93  Hittero,  Bgr.;  5-118  Miask,  Kk.;  5-168  Rg. 
Luster  submetallic  to  resinous,  nearly  dull.  Color  nearly  black, 
inclining  to  brownish  yellow  when  translucent.  Streak  gray  or 
yellowish  brown,  almost  black.     Snbtranslncent  to  opaque. 

Comp. — A  niobate  and  titanate  (thorate)  of  the  cerium  metals 
chiefly,  also  in    small    amount    iron,   calcium,  etc.      Rammelsberg 

ni  m 

ciilculates  R,Nb,0„.R,(Ti,Th),0„. 

Anal.--1,  Mgc.,  Bibl.  Univ.,  29,  282.  1867.    2,  Rg.,  Zs.  Q.  Ges..  29,  815. 
1877,  Min.  Ch.  Erg.,  2,  1886.    Earlier  analyses  see  5th  £d.,  p.  522. 


Nb,0,    TiOa       ThO,     SnO,    Ce,0,     La,(D{a)0,  Y,0,,(Er,0,)  PeO  CsO 
51-45*  15-75      018      18  49  560  112  817    3-75 


82-51         21-20      17-55       —  1941  8-10  884    USO 

•  Also  J  Nb,0.  57-6,  TiO,  424  =  100,  or  Nb,06  29-64,  TiO,  21  81  =  51  45. 


fign.  107  =  99. W 

I-IO  8-84    U-SO 

[=  9»-61 


Pyr.,  etc. — In  the  open  tube  yields  water  and  traces  of  fluorine.  B.B.  in  the  forceps  swells 
up  and  changes  its  color  from  black  to  a  iiisty  brown.  In  borax  dissolves  easily  in  O.F. .  givine 
a  yellow  bead  while  hot,  and  on  cooling  becomes  colorless;  in  R.F.  with  tin  gives  a  blood-rcc 
bead.  More  difficultly  soluble  in  salt  of  phosphorus;  with  a  small  amount  of  the  assay  gives  a 
colorless  bead,  while  with  a  larger  quantity  there  separates  a  white  substance  which  cioads  the 
bead:  in  H.F.,  with  tin  on  charcoal,  ^elds  an  amethystine  glass  (Berzelius).  Decomposed  on 
fusion  with  potash;  yields  reactions  similar  to  those  mentions  under  euxenite  (KobeU).  It  it 
also  sufficiently  decomposed  by  sulphuric  acid  to  show  the  reduction  test  with  zinc 
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Ob0.— From  Minsk  in  ihe  Ilmen  Mts.,  in  feldspar  with  mica  and  zircon;  also  with  euclase 
In  tlie  gold  sjinds  of  ihe  Oreuburg  District,  Southern  Ural.  From  HitlerO,  Norway  (Bgr.,  1.  c.) 
in  a  pegmat  jte  vein.    lu  the  granite  of  KOoigshain.  Silesia. 

Named  from  iriaxvyrf,  shame,  by  Berzelius,  in  allusion  to  the  inability  of  chemical  science, 
at  the  time  of  its  discovery,  to  separate  some  of  its  constituents. 

Ref.—*  Min.  Hussl,  3,  884,  1858;  see  also  earlier.  Brooke,  Phil.  Mag.»  10.  188, 1881;  Rose, 
Reis.  Ural,  2,  70,  1842;  Dx.,  Ann.  Mines.  2.  349.  1842;  and  later,  Bgr..  Zs.  Kr..  3,  481,  1879. 
Bgr.  obtained  for  HilterO  crystals,  d :  S :  i  =  0*4816  ;  1  :  0-6726. 

*  Bgr.,  HitterO,  1.  c.    »  Woitschach,  KOnigshain.  Abh.  Ges.  GOrlitz,  X7,  182,  1881. 


633.  POLTMiaNITB/  BeruUuB,  Ak.  H.  Stockh.,  888, 1824. 

Orthorhombic.     Axes  d:h:d  =  0-71213  :  1  :  0-51207  Br6gger\ 
100  A  110  =  35**  27i',  001  A  101  =  35°  43^,  001  A  Oil  =  27°  7'. 


a  (lOi),  i-i) 
b  (010,  i-i) 


e  (001,  0)  9  (120,  i'i) 
I  (210,  I  2)  t  (140.  t4) 
m  (110, 1)        p  (111,  1) 


V  (282,  f .}) 
o  (181,  84) 


tt 


The  pyramid  p  (111)  corrwponds  nearly  in  angle  to 
(188)  or  columbite. 


U"      =    89*  12' 

pp"  =  *45*    y 

W"'  =    68'  64' 

mm'"  =    70*  IMS' 

lip"'  =    82'  52*' 

«/    =    42'  60' 

«/        =    70"    y 

1^    =    59"  28^ 

Of/'  =  102-  88i' 

if       =    88'  41' 

w"    =    92*  65' 

«/"  =  118"  5r 

pj/      =  'es*  14J' 

1. 


2. 


m 


m 


tb        m 


m  'i 


Figs.  1, 2,  Norway;  1,  Roee;  2,  Bgr. 


Crystals  slender  prisms,  vertically  striated. 

Cleavage:  a,  b  in  traces.  Fracture  perfect  conchoidal.  H.  =  6*5.  6.=  4-77 
'^'85.     Luster  submetalliCy  brilliant.     Color  black.    Streak  dark  brown.    Opaque. 

Comp. — A  niobate  and  titanate  (zirconate)  of  the  cerium  metals,  iron,  calcium. 
Brogger  calculates  5RTiO,.5RZrO,.R(Nb,Ta),0,. 

AnaL— Blomatrand,  quoted  by  BrOgger: 

Nb,0.  Ta,0,    ZrO,      TiO,    ThO,  SnO,  (Y,Er),0,  Ce,Oi  (La,DI),Oi  Pe,0.  FeO    CaO  H,0 

11-99     1-85     2971     1890     892     016       226         6-91         618        7  86»  840«>  7-14-  0-28 

[PbO 0-89,  Alk.  1-36  =  10091 

»  Incl.  019  AUOi.  ^  Ind.  1*82  MnO.  «  Incl.  MgO  0  16. 


An  early  incomplete  analysis  was  made  by  Berzelius,  Ak.  H.  Stockh.,  889, 1824  (6th  Ed., 
p.  524). 

Pyr.,  etc.— B.B.  infusible,  and  unchanged  in  color.  With  borax  dissolves  readily,  giving 
an  iron  bead;  with  more  of  the  assav  becomes  brownish  yellow  on  Haming,  and  opaque  on 
cooling;  with  tin  in  R.F.  turns  reddisn  yellow.  With  salt  of  phosphorus  not  easily  acted  upon, 
gi^eA  a  reddish  tinge  in  R.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganese 
(Berzelius).  The  powdered  Fredriksvftm  mineral,  heated  with  concentrated  sulphuric  acid, 
gives  a  whitish  residue,  which,  treated  with  hydrochloric  acid  and  tin-foil,  gives  a  beautiful 
azure- blue  color,  indicating,  as  under  polvcrase,  the  presence  of  some  other  metallic  acid  in 
addition  to  titanic,  which  of  itnelf  gives  only  a  violet  color.  The  dilute  acid  solution  j^ves  with 
turmeric  paper  the  orange  color  characteristic  of  zircon ia. 

Oba.-— Occurs  at  Fredriksvftm  and  on  the  island  of  SvenOr,  in  Norway,  with  feldspar, 
zircon-elseolite,  pyrochlore.  magnetite.  Its  crystals  sometimes  exceed  an  inch  in  length. 
Reported  from  Moravia;  also  by  Shepard  as  occurring  at  Beverly,  Mass. 


-1  Zs.  Kr..  16,  887,  1890.  Earlier  Kose,  Pogg.,  6,  606,  1826.  If  the  axes  d  and  h  are 
Interchanged  the  axial  ratios  of  polymignite  and  sschynite  are  closely  similar,  the  pyramid  p 
corresponding  too:  the  formf>  nre  hence  very  near  and  the  two  may  be  the  same  species,  as  sug- 
K^ested  by  Prankenheim,  Pogg.,  91,  872,  1856,  and  later  Rammelsberg. 
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634.  BX7ZBNITB.    Euxenit  Scheerer,  Pogg..  60.  149.  1840.  72.  566,  1847. 

Orthorhombic.     Axes  a\l\b  =  0-364  :  1  :  0-303  Groth'. 

100  A  110  =  20°  0',  001  A  101  =  39°  46',  001  A  Oil  =  16**  5^. 

Formi^  I  a  (100.  \-\\  b  (010.  ii)\  m  (110,  I);  d  (201,  2-i):  p  (111.  1). 

Angles:  mm'"  =  ♦40°  0',  drf  =  ♦118"  0'.  pp^  =  IT  4',  pp"  =  26*  12'. 

Crystals  rare.     Commonly  massive. 

Cleavage  none.  Fracture  subconchoidal.  Brittle.  H.=6-5. 
G.  =  4-60  Jolster,  Scheerer;  4-73-4-76  Tvedestrand,  id.; 
4-94-4-99,  ib.,  Breith.;  4-89-4-99  Alve,  Forbes;  4-9r,,  Chydenius. 
Luster  brilliant,  metallic-vitreous,  or  somewhat  greasy.  Color 
brownish  black ;  in  thin  splinters  a  reddi»l)  brown  translucenoe 
lighter  than  the  streak.  Streak-powder  yellowish  to  reddiflh 
brown. 

Comp. — A  niobate  and  titanate  of  yttrium,  erbium,  ceriom, 

m  in 

and  uranium;  formula  (Rg.)  probably  R(NbO,),.R,(TiO,),.}H,0. 

Euxenite  contains  the  rare  element  germanium  in  small  amount,  d, 
ErQss.  Her.  Ch.  Ges.,  21.  181.  1888. 

Anal — 1-8.  Kg..  Ber.  Ak.  Berlin.  428.  1871.    4,  Jebn,  inaug.  DIbb..  Jena.  1871. 


m 


m 


Qroth. 


1.  Alve 
3.  MOrefJftr 
8.  Eydland 

a  HitterO 


G.         NbaO,   TiOa    Y,0,  Er,Oi  CeaO,  UO,  FeO    CaO   H,0 

500  8509  2116  27*48  840  817  478  188  —  2-63=  9909 
4-672  34-59  2849  16-68  906  2-26  855  8-49  —  8-47  =  101-54 
5108  .    88-39    2008    1460    7-30    8-50  1212    8-25    136    240  K,O,Na,0  0« 

[=98-77 
*  18-87    84-96    18-20      —     848    7-76»  254    1-68    2-87Al,O,541,Mg0 

[8-92  =  9908 

'UO. 


On  the  absorption-spectra  of  rare  earths  in  euxenite  see  Erttss  and  Nilsou.  Ofv.  Ak.  Stockh., 
44.  378.  1887. 

Pyr.,  etc.— B.B.  infusible.  Dissolves  in  borax  and  salt  of  phosphorus,  giving  a  yellow  bead 
while  hot;  with  salt  of  phosphorus  shows  a  yellowish  green  (uraoium  reaction)  on  coolinir.  if 
sufficiently  saturated  (Scheerer).  When  decomposed  by  fusion  with  caustic  potash,  and  subse- 
quently treated  with  water,  and  this  solution  neutralized  with  hydrochloric  acid,  it  gives  a 
precipitate,  which,  boiled  with  concentrated  hydrochloric  acid  and  tin-foil,  gives  a  clear  sapphire- 
blue  Buid,  which  changes  to  an  olive-green,  and  finally  bleaches.  If  the  residue  of  the  fusion 
after  leaching  is  treated  with  hydrochloric  acid  and  boiled  with  tin-foil  it  yields  on  dilution  a  pale 
rose-red  color  (Kobell).  The  mineral  is  sufilciently  attacked,  on  evaporation  with  sulphuric 
acid,  to  give  a  whitish  residue,  which,  treated  with  metallic  zinc  or  tin,  affords  the  characteriatic 
blue  reduction  test. 

Oba.— Occurs  at  .JOlster  in  Norway,  embedded  in  feldspar  and  sometimes  in  scaly  mica,  the 
largest  crystals  2  in.  long  and  |  in.  wide,  but  usually  much  smaller;  alao  near  Tvedestrand;  at 
Alve,  TroniO.  near  Arendal;  at  M(>refj&r.  near  Nftskilen;  also  HitterO. 

Kamed  by  Scheerer  from  ev^evoi,  friendly  to  strangers,  hospitable^  in  allusion  to  the  rare 
elements  it  contains. 

Ref. — *  Arendal.  Min.-Samml.  Strassburg,  255,  1878;  the  raensurements  are  approximate 
only,  but  agree  fairly  well  with  Breith.  and  KJerulf  (see  Zs.  Kr.,  3.  483,  1879);  uot,  however, 
with  Dahll  (Ed.  N.  Phil.  J..  1,  68,  1855)  who  gives  a  prism  of  54^  ii  macrwdome  (r)of  129* 
(ar  =  25*  30')  and  a  pyramid  a,  ba  =  78% 

636.  POLTORA8B.    Polykms  Scheer&r,  Fogg.,  62,  430.  1844. 

Orthorhombic.     Axes  a:h:i  =  0-3462  :  1  :  0*3124  Brogger*. 

100  A  110  =  19°  5f ,  001  A  101  =  42°  3f ,  001  A  Oil  =  17°  21'. 


Fomu':                  e  (001,  Of                 d(201,  2-i)                 1(011,  l-W 
a  (100.  i'i)                  m  (110.  /)                   q  (301,  8-i)                 s  (111,  1) 
b  (010.  i'l)                  u  (101,  !-«)• 

z  (121.  e  ^' 

r(131.  S:^) 

mm'"  =    38''  Hi'              gi/  =  189'  27'                «"'  =    26*    T 
W        =    84''  42'               m'   =  ♦8r  29'                sb    =  •76'  56*' 
da      =  122*^     1'               ss"  =    87''  21i'              aS'    =    74"  51' 

«r   =95*19y 
«"'  =  49**  46' 

rr"  =  69'  40 

^SCHTKITB  QB0UP—P0LYCEA8B. 

Crystals  thin  prismntic,  tabular  I  b.  ^-  ^ 

Cleavage  none.  Fnictiire  coiiclioidal. 
Brittle.  H.  =  5-6.  G.  =  4-9T-504. 
Luster  vitreous  to  i-eaiiions.  Color  bliick, 
brownish  in  splinters.  Streak  grayish 
brown, 

Comp. — A  niobate  and  titannte  of 
.  yttrium,  erbium,  cerium,  uranium,  like 

euxenite.      Formula    (Kg.)    R{NbO,),. 
2R(TiO,),.3H,0. 

Hiddeo  vaA  Mackiniosh  deduce  rroin  anul 
4.  5:  Nli,0,  :  'IIO,  ;  RO  :  H,0  =  1:2:1;:* 
or  (uDliiuK  H,0  and  RO}  I0KO.Nb,O.  5TiO>. 

Scandium  ispraniinent  in  Ibe  spectiuin  of  ttie  American  polycrase  iRowlnud). 
AnaL— I.  S.  Kg..  B«r.   Ak.   Beriln,  42S,  1871.     8.  Blotiistniud,  Mi>ines«krift  SBIIsk.  Luni\ 
No.  3.  p.  19.  1878.    4.  5,  Hidden  &  MackfuiosU,  Am.  J.  Sc.,  41,  428,  1891.    Also  earlier  annls.. 
ib..3B.  803.  1890. 


.  Norway.  Schoerer,    3.  3,  Marietta,  H. 


Q. 


1.  Hitters  ery»t. 

2.  ■■       man.  4-972      2518      —      2909    23  62    8-84    294    6  83    046    300=88-73 
a  Slfltlfikra                      498     »  32-82      —      35-24    13  06    645    807    8  45    2  76    4-71    ThO, 

[3-51.  SnO,  0-55,  X-  1001  =  100-68 
29-81     87-S5*     —       —    13-77*  2-87    B18=98-l« 
9851    2ia8'    —       —   19-47''  347    4-46X*2-4B 
[=  97-96 

•  X  =  SIO,  3  38,  A1,0,  0-60,  MnO  0  60.  PbO  0-»2.  CaO  3  53,  MgO  0-23.  K,0  0-S3,  Na,0  029. 

*  At.  wglit.  112.    '  Do.  114-1.    *  UO,.    •  X=PbO  0  46,  CaO  0  68,  SiO,  1-01.  Fe.0, 018,  IdboI.013. 

PTT^  •!«. — In  the  closed  tube  decrepitates,  and  gives  traces  of  water.    B.B.  in  tlie  forceps 

glovB,  and  tiiTus  lo  a  light  graylsb  browD  color,  but  is  infusible.  Soluble  In  borax,  giving  in 
'.F.  a  clear  yellow  bead,  wblcli  In  K.P.  with  (In  tiii-ns  brown.  Id  salt  of  pbospborua  gives  a 
clear  yellow  glaaa,  which  on  cooling  Isgreeoish;  In  R.F.  the  color  becomes  daiker,  Wilh  soda 
no  reacliou  for  maugnnese.  and  on  charcoal  no  metallic  particles.  Decomposi'd  by  evaporation 
with  coDCPnlraled  aiil]ihuric  acid;  the  product,  tieated  with  hydrochloric  acid,  gives  on  boiling 
witb  metallic  zinc  or  tin  n  deep  iizuie-blue  solution  which  does  not  fade.  The  dilute  soIuiIod 
^ves  a  deep  orange  to  turmeric  paper  (zirconia). 

Oba.— Fn)m  Hitterfl.  Norway,  In  crystals  1  to  1  ( in.  long,  in  granite  with  gadolinite  and 
ortblle;  at  Slati&kro,  parish  of  Alsheda.  Sm&land,  Sweden;  also  near  Dresden. 

In  the  U.  States,  occurs  in  well-formed  prismatic  crystals  (O.  =  4'724r4-78)  In  N.  Carolina, 
in  the  gold-washings  on  Davie  land,  Henderson  Co..  with  zircon,  monazite,  xenolime,  maeiietite; 
Ibe  crystals  are  altered  on  the  exterior  to  a  yellow  substance  resembling  gummlte.  Also  in 
S.  Carolina,  four  miles  from  Marietta  in  Oreenville  Co.  {O.  =  4'926-S-088),  about  twenty  milei 
from  the  N.  Carolina  locality. 

Named  from  itoXvi,  many,  and  KpdiJti,  mixtare. 

N.  B.  MOIler  makes  the  so-called  poly-crase  of  Brevik  certainly,  and  that  of  HitterO  probably. 


obtained  earlier  7171'"  - 
and  41,  428,  1891;  the  crystals  described  showed  e 
planes,  suggesting  hemlmorphlsm;  apparent  twins  a 
«  (101)  as  twinning-planes. 


APPENDIX  TO  NI0BATE8,  TANTALATE8. 

B  Nordetukiold;  Sngitrom.  luaue.  Diss,,  Vpsala,  1877. 
A  heierogeneoug  decum  position -product  looking  like  red  feldspar;  occun  with  ferguaonite 
and  CJTIolite  at  Ytterby.  Sweden.     G.  =  8  68.     Analysis: 

•m,0,  Nb,0.  810,   ZrO,  Fe,0,  Al,0,  Ce,(DI,.La,)0,  T.O,    Er,0,  CaO   DeO    H,0 
ai-aS    3-67    17-65    8-42     1-87     8-86  289  33-06     1110    532    074    687  =  100-85 


746  NI0BATE8,   TANTALATE8. 

Blombtrakdite  Lindstrdm,  G.  FOr.  F5rh.,  2,  162,  1874. 

Massive.     H.  =  5*5.     G.  =  4*17-4*25.     Luster   vitreouB.    Color   black.    Powder  coffee- 
brown.    Opaque,  only  translucent  in  very  thin  splinters. 
Analyses: 

NbaO,Ta«0.    TiO,     UO      FeO  CaO   HaO  MgO  MnO 
t.  49*76  10-71    23-68    8-83    8*45    7*96    016    004  AltO.  Oil,  X^  O'ld  =  1N)-8S 

3.  60-77  28-87    889    8  04    817»    tr.     0*06  X»>  020  =  9900 

•  At  100',  2  78  (in another  trial  2-66);  above  100°,  5-39.  ^  Precip.  by  H,S. 

The  atomic  ratio  of  R  :  Nb.Ti  =  1  :  2*5,  and  for  Ti  :  Nb  =  1  :  275. 

B.B.  fuses  with  difficulty.  Gives  off  water  io  the  closed  tube.  With  borax  in  O.F.  a  reddish 
yellow,  on  cooling  a  yellow  bead;  in  R.F.  reddish  brown.  With  salt  of  phosphorus  in  O.F.  a 
red  brown  bead  when  hot,  and  yellow  when  cold;  in  R.F.  reddish  vellow  hot.  and  green  cold. 

Found  very  sparingly  with  nohlite  in  a  feldspar  quarry  at  Nohl,  Sweden.  Named  for  Prof. 
C.  W.  Blomstrand  of  Lund. 

KooBRSiTE  J,  L.  Smith,  Am.  J.  Sc,  13,  867,  1877. 

Massive.  As  a  thin  mammillary  crust  on  samarskite.  H.  =  8*5.  G.  =  8*818.  Color 
white.    Analyses  (approximate): 

1.  Nb,0, 1810  Y,0„  etc.  6012  H,0 17-41    =    95H» 

2.  20-21  und.  16*84 

Considered  as  a  decomposition-product  of  samarskite.  with  which,  and  with  hatchettolite^  It 
occurs  in  Mitchell  Ck>.,  K.  C.    Named  after  Prof.  Wm.  B.  Rogers  (1805-1882). 


Oxygen  Salts^ 

4.  PHOSPHATES,  AHSENATES,  YANAD ATES»  ANTIMONATES. 

A.  Anhydrous  Phosphates,  eto. 
B.  Aoid  and  Basic  Phosphates,  etc.     C.  Hydrous  Phosphates,  etc. 


A.  Anhydrous  Phosphates,  Arsenates,  Vanadates,  Antimonates. 

!•  Introductory  Subdivision. 

2.  Tripbylite  Group.    Orthorhombia 

3.  Apatite  Group.    Hexagonal. 

4.  Was^nerite  Group.     MoDoclinic. 

5.  Ambl^onite  Group.    Monoclinio,  Tridinio. 


1.  Introductory  Subdiyision* 

6 

536.  Xenotime       YPO,  Tetragonal  0*6187 

(Y,Oe,Er)PO, 

537.  Konaiite         (Oe,La,Di)PO,       MonocUnio       0-9693:1:0*9256     Te""  20' 

Most  varieties  contain  also  thorium  and  silicon. 


538. 
539. 

Berzeliite 

Pseudobe 
Konimolite 

Caryinite 
Canninite 

Paeherite 

(Ca,Mg,Mn),A8,0,                   Isometrio 
irzeliite 
(Pb,Fe,Ca),Sl),0.                     Isometrio 

640. 
541. 

(Pb,Mn,Ca,Mg),A8,0.?                   Monoclinio 
Pb,Fe..(A80«)„?                              Orthorhombio 

642. 

a:h:d 
BiVO,               Orthorhombio                 0-5327  : 1  :  2-3357 

747 

748 


PHOSPHATES,  ARSENATES,  ETC, 


636.  XENOTTME.  Phosphoreyrad  Ytterjord  Bern.,  Ak.  H.  Stockb.,  2,  834,  18S4. 
Phosphorsaure  Yttererde  Oerm,  Phosphate  of  Yttiia.  Xeuotime  Bead.,  Tr.,  2,  652,  1832. 
Ytterspalh  Glocker,  Handb.,  9  j9.  1831.     Castelnaudite  Damour,  L'Instilut,  78,  l«5a 

Tetragonal.    Axis  6  =  0-61867;  001  A  101  =  31°  44|'  Rath-Klein\ 

Fonn««»  €  (001,  Of\  a  (100,  iri),  m  (110.  I);  e  (101.  l-t)»,  /(201,  2.»)*,  « (Hi.  1).  ^  (831, 8)*; 
r  (811,  3-3)«. 


dd'  =    46"  ly 
/*   =    66"  44' 

jT'  =  102'  r 


a'  =  ♦56*'  80' 
e«"  =  82''  2Jy 
«i^  =  97°  88- 
ifu'  =    82^  48^ 


«,• 


2. 


«tt"  =  188*'  17 
rr*  =  46^*  66' 
rr»"  s    82°  42J' 


3. 


mr     =  87*  18' 
•r       =  29*^  58)' 


/^ 


a      n 


5. 


6. 


Fig.  1,  Clarksville,  Ga.    2.  Binnenthal,  Klein.     8,  Alexander  Co.,  N.  C.  Hidden.    4,  Fibia, 
•  Klein.     5,  Xenotime,  enclosing  zircon  in  parallel  position.  Henderson  Co..  N.  C,  Hidden. 
6.  HitterO,  after  Flink 

In  crystalsy  nsnally  pyramidal  or  prismatic^  resembling  zircon  in  liabit;  some- 
times compounded  with  zircon  in  parallel  position,  f.  5.     In  rolled  grains. 

Cleavage:  m  periect.  Fracture  uneven  and  splintery.  Brittle.  H.  =  4-5. 
G.  =  4"45-4'56;  4*557  Berz. ;  4*54  Georgia,  Smith.  Luster  resinous  to  vitreous. 
Color  yellowish  brown,  reddish  brown,  hair-brown,  flesh-red,  grayish  white,  wine- 
yellow,  pale  yellow ;  streak  pale  brown,  yellowish,  or  reddish.   Opaoue.  Optically  +. 

Comp. — Essentially  yttrium  phosphate  YPO^  or  Y,0,.P,0,  =  Phosphorus  pent- 
oxide  38-6,  yttria  61-4  =  100.  The  yttrium  metals  may  include  erbium  in  large 
amount ;  cerium  is  sometimes  present ;  alsosilicon  and  thorium  as  in  monazite. 

Anal.— 1,  SchiOtz.  Jb.  Mln.,  306,  1876.  2,  J.  L.  Smith,  Am.  J.  Sc..  18.  878. 1854.  8,Wanha, 
Pogg  Ann..  128,  166,  1866  (6*69  p.  c.  hematite  deducted).  4.  Oorceix,  C.  R.,  102.  1024, 
1886.  5,  6,  Blomstrand,  G.  F5r.  FOrh.,  9.  185,  1887.  7,  Id.,  quoted  by  BrOgger,  2s,  Kr.,  16. 
68,  1890. 

P.Oe  Y,0,   Ce,0,  Fe,0, 

31-88  54  88      8  24*  2  98  Mn,0.  018,  FeO  0'87,  GaO  0*18.  H.0 1*56 

32  45  54-18    1108^2  06=    99*67  [s  lOO'O 

37*51  62-49      —        —  =  100 

85  64  68*75«     —        —  insol.  0-40  =  99*79 


1.  HitterO 
tJ.  Georgia 
8.  St.  Gothard 
4.  Minas  Geraes 

4-54 
4*6 

•Incl. 

AltO,. 

^  Incl.  La90t.DitO«. 


*  About  one-aixth  SrtOt« 


XBNOTIME^MONAZITE.  749 

O.        P,Oft  T,0|  Er,0,  CetOtUOi  8iO,  8dO,  ZrO,  ThO,  Al,0|Fe,OaMnO  CaO  MgO  PbOHtO 

5.  HvalO    4*40       82*45    8891    17  47      1*88     —     1*77      019     0'7tf     8-83     0*86      1'88    0*18    0*84     ~     0*21    106 

[=  100-05 

6  Nar«i9t«4'4tt     89*28    80'S8    94-84     0*96    8*48   S*86     0-08     I'll      2'48     0*88     2*01      —     1*09    0*26    0*68    1*77 

[=  100*31 

7  ArtJ         4-68       86-66  62'68*         0*88     ~     0^     Oil       —      0*49       —      Q'^    -     0*85     —       —     0-28 

[=  100-41 
•  Molec.  wght.  854*5.  ^  FeO. 

• 

Pyr^  etc.— B.B.  infusible.  When  moistened  with  sulphuric  acid  colors  the  flame  bluish 
greeu.     Difficultly  soluble  in  salt  of  phosphorus.    Insoluble  iu  acids. 

Oba.— Occurs  as  an  accessory  mineral  in  granite  veins;  sometimes  in  minute  embedded 
ci^stals  generally  distnbuted  in  granitic  and  gneissoid  rocks.  From  a  granite  veJn  at  UitterO, 
with  polycrase,  malacon.  and  orthite, where  the  crystals  are  sometimes  symmetrically  compounded 
with  crystals  of  zircon  (£.  Zschau,  1.  c.^),  the  two  species  bein^  closely  homceomorphous; 
also  at  Moss,  Kragerd,  and  from  pegmatyte  veins  at  other  points  in  Norway,  as  Nai-estO  near 
Areodnl;  rare  in  the  Laugesund  flora  region,  as  on  the  Ar5  reefs;  at  Ytterby.  Sweden;  the  Fibia 
Berg,  8.  W.  from  St.  Gothard;  the  Binnenthal  in  Upper  Valais,  Switzerland;  from  the  granite  of 
the  Scbwalbenbere  near  GOrlitz,  Silesia;  Pisek.  Bohemia  (G.  =  4308.  Vrba).  Kenngott'a 
ttiserine,  from  the  Binnenthal,  formerly  referred  here,  is  in  fact  octahedrite  (see  p.  241). 

An  accessory  constituent  in  considerable  quantity  of  the  muscovite  granites  of  Brazil  as 
detected  by  washing  the  decomposed  or  crushed  rock;  the  localities'  noted  are  chiefly  in  the 
states  liio  de  Janeiro,  Sfto  Paulo,  Minas  Geraes  (cf.  O.  A.  Derby,  Am.  J.  8c. ,  41,  808,  1891). 
Observed  in  grayish  white  or  pale  yellow  crystals  in  the  dhimond  sands  of  Diamautinos  and  of 
Buhia  (eastelnaudite). 

In  the  United  States,  in  the  gold  washings  of  Clarksville,  Georgia,  associated  with  zircon, 
rutile,  and  cyanite;  in  McDowell  Co.,  N.  C,  near  Dysortville,  sometimes  in  twisted  crystals;  at 
Mill's  Gold  mine,  Burke  Co.,  N.  C.  (in  crystals  compoimded),  also  near  Green  River  P.  O., 
Henderson  Co.,  and  in  Mitchell  Co.  with  zircon  (cyrtolite);  further  in  brilliant  crystals  in  Alex- 
ander Co.  with  rutile,  etc.,  with  tysonite  near  Pike's  Peak,  Colorado;  rare  on  New  York  Island 
(Hidden,  1.  c). 

Beudaut  named  the  species  xenotime  (apparently  from  ^€vd?,  stranger  to,  and  rtuj},  honor), 
but  in  the  next  line  gives  the  derivation  "  Kf-v6s,  vain,  et  Ttjn?^,  honneur,"  as  if  the  word  were 
kenotime,  and  adds  afterward  that  his  name  is  intended  to  recall  the  fact  that  the  mineral  was 
erroneouslv  supposed  by  Berzelius  (in  1815)  to  contain  a  new  metal  (the  metal  which  he  named 
thorium,  before  the  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish 
chemist  in  the  name,  which  should  have  occasioned  its  immediate  rejection.  Fortunately  the 
word  was  misspelt  from  the  flrst;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the 
fact  that  the  ci-ystnls  arc  small,  rare,  not  showy,  and  were  long  unnoticed. 

Ref— '  Itath.  Fibia,  Pogg..  123,  187,  1864,  Klein,  Binnenthal,  Jb.  Min..  586.  1879.  Hbg. 
•btained  h  =  061681  'I'avetsch,  Min.  Not.,  12,  1,  1875;  Bgr.,  062596,  KragerO,  G.  F6r.  FOrli., 

6.  750,  1883;  Washingtim,   6  =  0  61943.    New  York   Island.  Am.  J.  Sc,  36,  880,   1888.     Cf. 
Scliarizur  on  vicinal  planes,  Zs.  Kr.,  13,  15,  1887. 

^Zschau,  Jb.  Mm.,  513.  1855;  Brezina.  Min.  Mitth.,  15.  1873.  *  Lsx.,  EOnigshain,  Jb. 
Mm..  175.  1877.  *  Bgr.,  KnigerO,  HitterO,  I.  c;  also  Flink.  Ak.  H.  Stockb.,  12  (2),  2,  41,  1886. 
»  Hidden,  Alex.  Co.,  N.  C,  Am.  J.  Sc,  36,  881,  1888. 

637.  MONAZTTB.  Monazit  Breith,,  Schw.  J.,  66.  801,  1829.  Monacite  bad  arthogr, 
Meugite  Brooke,  Phil.  Mag.,  10,  139,  1831.  Edwardsite  8hep.,  Am.  J.  Sc.,  32,  162.  1837. 
£remite /8A«p.,  ib.,  341. 1»87.  Monazitoid  Ilerm.,  J.  pr.  Ch.,  40.  21,  1847.  Urdit  Farbee  S 
Dahll,  Nyt.  Mng^  8.  227,  1855.     Turnerite  Levy,  Ann.  Phil..  6,  241,  1823. 

Krj^ioWWxWdhler,  Gel.  Anz.  GOlt.,  19,  1846.  Pogg.,  67.  424,  1846.  Cryptolite.  Phospho- 
cerite  H,  WatU,  J.  Ch.  Soc.,  2,  131,  1849. 

MoDOclinic.     Axes  a:h:d  =  0-96933  :  1  :  0-92558;  /?  =  76°  20'  10"-  =  001  A 
100  E.  S.  Dana*. 

100  A  110  =i  ♦43*'  17'  10",  001  A  101  =  37°  7'  40",  001  A  Oil  =  41°  58'  5". 

Forma' :  I   (210,  t-S)  q  (701,  -  7-1)*        /  (112,  -  i)*  f  (8ll,  3^) 

a  (100,  i-i)  m  (110,  /)  x  (101,  l-»)  r  (111,  -  1)  t  (212,  1-2) 

b  (010,  fl)  n  (120,  f-i)  0^2   ,  ,.  d  (112,  i)  i  (211,  2.2)« 

^  (001.  0)  rare        ;,  ,305,  «  ,.|).      ^  (oil'.  14)  ""  ^^^  ^^.        '  ^''''  ^ 

y  (810,  i4)  to  (101,  -  1-i)       u  (021,  2  i)  '  ^^^^'  -  ^^' 
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Fig.  1,  Norwich,  Codd.    2,  Watertown,  Conn.    8.  Alexander  Co.,  N.  C.    4,  6,  fiinDenthal, 

Trechmaoii.     5,  Turneriie,  Rath  Trecbmaun.     7,  Watertowo. 

Twins:  tw,  pi.*  a  not  uncommon,  in  part  cruciform  twins.  Crystals  commonly 
8mall,_oftcn  flattened  |  a  or  elongated  ||  axis  b;  sometimes  prismatic  by  extension 
off  (111),  f.  3;  also  large  and  coarse.  In  masses  yielding  angular  fragments;  in 
rolled  grains. 

Clejivage:  c  sometimes  perfect  (parting?);  also,  a  distinct;  b  difficult;  some- 
times showing  parting  ||  c,  in.  Fracture  conchoidal  to  uneven.  Brittle.  H.=  5- 
5*5.  G.  =  4*9-5 '3;  mostly  5*0  to  5  2.  Luster  inclining  to  resinous.  Color 
hyacinth-red,  clove-brown,  reddish  or  yellowish  brown.  Subtransparent  to  sub- 
translucent. 

Optically  +.  Ax.  pi.  _L  b  and  nearly  |  a.  Bx»  A  ^  =  +  1**  to  4*".  Disper- 
fiion  p  <  V  weak;  horizontal  weak. 


TSirnfriis 


Bx.  A<i  =  +  1°    4'    2H^,  =  28'    6'      2H^p  =  28' 24'    .  •.  2E,  =  84' 18' 


2E«  =  84'  48*  Tr. 
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WmamU,  Ck>iiii.  Bz^  a  ^  =  +  8**  iV    2E,    =  20*   4'      %E^    =  28*  48'  Dz.« 

Siberia  2£,    =81*    8^'    2£m    =81*481' 

Schattenhofen    Bx.  a  ^  =  +  5*  54'    2K    =  25*  22^      2£.     =24*56'    /S=1'9465   r=l'i^286 

^  .-.    2V  =  12*  44' 8chariz6r 

Piaek  2B,  =  29*  7'  8r        2E,    =28*25'    [/S  =  1W65]      2V,  =  14*  5^ 

^  2Vy  =  W  2V  Vrba. 

Gomp. — Phosphate  of  the  cerium  metals,  essentially  (Ge,La,Di)P04. 

Most  nnalyses  show  the  presence  of  ThOt  and  SiOt.  usually,  but  not  always,  in  the  propev 
amount  to  form  thorium  silicate;  that  this  is  mechanically  present  is  not  certain  but  possible 
(cf.  Pentield.  Blomstrand). 

AnaL-l.  Kg  .  Zs.  G.  Ges..  29,  79,  1877.  2,  Pisani  (on  018  gr.),  C  R.,  84,  462,  1877. 
8,  Fontaine,  Am.  Ch.  J..  4.  140,  1882.  4-6.  Penfleld,  Am.  J.  8c.,  24,  250,  1882.  7,  Penfield 
and  Sperry,  ibid..  36,  822.  1888.  8.  W.  A.  Dixon,  Min.  N.  S.  W.,  114.  1888.  9.  Oentb,  Am. 
J.  8c..  38,  208,  1889.  10-19,  Blomstrand,  G.  FOr.  FOrh..  11,  879«  1889.  and  Lund.  Univ.  Ars- 
skrift,  26,  1888-89  (also  in  J.  pr.  Ch.,  41,  265,  1890). 

O.  P,Oft     Oe,Os     La,Os     Di,Ot  (Y.Er),Os    SiOf    T)iO« 

1.  Arendal  5174       2992    28 82  40*79  —         —       —  =  99*58 


2.  Tumerite  28*4  680  —        —       —  =  96*4 

8.  Amelia  Co.,  Va.  24  04    16  80    10  80    24*40      110      2*70  18*60»   Fe,0,   0-90, 

[AUO,  004  =  98-88 
4  **  *'  5-80      i  2612    29*89  26*66  —       2*85  14*23   ign.    0*67  = 

[100-42 

5.  Portland.  Conn.  5*22      f  2818    88*54  28*88  —       1*67    8*25   ign.    0*87  = 

[100*84 

6.  Burke  Co.,  N.  C.        510     129*28    81*88         80*88  —       1*40    6*49   ign.    0  20  = 

[99  68 

7.  ^lex  Co.,        *'  5*208    i  29*82    87*26  81*60  —       0*82    1*48   ign.    017  = 

[10015 

8.  Gough  Co.,  N.  8.  W.  5*001        25*09    86*64  80*21  —       8*21    1*28   A1,0,     8*11, 

[MnO.MgO  ir.  =99*49 

9.  Ottawa  Co.,  Q.  5*288       26*86    24*80         26*41  4*76     0*91  12*60   FeaOi    107, 

[CaO  1*54,  MgO  0*04,  HtO  0  78  =  99*77 

•  Not  pure. 

G.         PfOft     OOiOs     La,0|    T,Os     SnO,    810,    ThO,  FetO.  AlflO,  MnO  CaO  HgO  HaO 

10.  Mo8B        4*89      28*62    82*52    29*41    2*04    0*22    1*51    4  54    0*86   0*22    —   0*84    —   0*27 

[=  100*55 

11.  "  4-64      26-87    81*28    24*51    1*88    0*21    210    9*20    1*97     —   0*28  0*98  016  1*58 

r^  100*82 

12.  DillingsO  5-19     29*41    86  68    26*78    1*81    0*09    0*98    8  81    0*88   0*12    —   0*84    —   0  18 

[=  100*48 
18.        "        5*18      2707    25*82    80  62    2*08    0*18»  1*85    9*60    101    0*16  008  0*91  0*08  0*85 

[PbO  0-58  =  100*28 

14.  LOnneby  28*27    28*06    29*60    1*82      —     165    9*84    066   0*16    —   0*58    —    0-21 

[=  100-80 

15.  ••        4*77      27*99    80*98    25*88    276     —     1*58    9*08    1*25     —     —   0*55    —   0*20 

r=  1(X)'22 

16.  Arendal   515      27*55    2920    26*26    8*82      —     1*86    9*57    1*18     —     —   0*69    —   0*52 

[=  100*60 

17.  NarestO    5117    28*94    80  58    29*21    0*78      —     182    7*14    0*42   0*18    —   1*19    —   0  09 

[PbO  0*88  =  100  18 

18.  HvalO  23*85    27-73    21 96    286    0*66»>  5*95    9  05    4*68     —     —    1-88    —    161 

[=  10013 
1«.        "        508      27*28    80*46    24*37    1  58    0  08    202  11*57    110     —   0*24  1*05    —   088 

fPbO  0*26  =  100*89 
»  Metallic  adds.  t>  ZrOs. 

Pyr^  etc. — B.B.  infusible,  turns  gray,  and  when  moistened  with  sulphuric  acid  colors  the 
flame  bluish  green.  With  borax  gives  a  bead  yellow  while  hot  and  colorless  on  cooling;  a 
satumted  bead  becomes  enamel-white  on  tlamine.     Difficultly  soluble  in  hydrochloric  acid. 

Obs. — Monazitc  is  rather  abundantly  distributed  as  an  accessory  constituent  of  gueissoid 
rocks  in  certain  regions,  thus  in  North  Carolina  and  Brazil  (cf.  Derby,  Am.  J.  8c.,  37,  109, 
I8b9. 

It  occurs  near  Zlatoust  in  the  II  men  Mts.,  in  granite,  along  with  flesh-red  feldspnr;  also 
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near  the  river  Sanarka,  in  the  Ural;  with  zircon  in  gold  sands  of  Ivalo,  Finnish  Lapmark.  In 
Norway  near  NdterO  {urdite),  in  crystals  sometimes  1  in.  across;  at  various  points  near  Arendal 
and  in  pegmatyte  at  Anner5d  near  Moss.  In  granite  at  Schreiberhau,  Silesia,  with  gadolinite; 
at  Schtlttenhnien  and  Pisek,  Bohemia;  near  the  Laacher  See.  At  Nil  St.  Vincent,  Belgium 
(cf.  Franck.,  Bull.  Soc.  Belg.,  21,  40,  1891).    In  Cornwall,  England. 

Found  also  iu  the  gold-washings  of  Rio  Chico,  in  Antioquia,  in  the  diamond  gravels  of  Minas 
Geraes,  Caravellas,  and  Bahia,  Brazil. 

Iu  tlie  United  States  it  is  found  in  small  cr^^stals  from  iV  ^^^  }  i°-  ^^^%»  y/iih.  the  sillimanite 
of  Norwich,  and  sparingly  with  the  same  mmeral  at  Chester,  Ct.  A  few  minute  crystals 
{eremite  of  Shepard)  were  found  in  a  boulder  of  albitic  granite,  containing  also  a  few  uiioute 
zircons  and  tourmalines,  in  the  northeastern  part  of  Watertown,  Ct.;  sparingly  at  Portlaud,  Ct. 
Good  crystals  have  been  obtained  with  the  sillimanite  of  Yorktown,  Westchester  Co.,  N.  T. 
In  large  coarse  crystals  and  masses  in  albitic  granite  with  microlit«,  etc.  (see  p.  728);  at 
Amelia  Court  House,  Virginia.  In  Alexander  Co.,  N.  Carolina,  in  splendent  crystals  at 
Milholland's  Mill;  also  at  Ston^  Point  in  large  cruciform  twins  with  rutile,  hiddenite.  etc.  In 
considerable  quantities  in  Madison  Co.,  N.  C,  yieldiug  angular  fragments  due  to  parting  |  c,  m 
(with  twinning  striations?),  probably  d  and  perhaps  other  planes.  Also  in  Mitchell  Co., 
Yancey  Co.  In  rolled  grains  in  the  gold-washing,  sometimes  abundant,  in  Burke,  Polk, 
McDowell,  and  Rutherford  counties;  large  quantities  have  been  mined  from  this  source  for 
technical  purposes ;  some  15  tons  of  monazite  sand,  containing  from  60  to  92  p.  c.  of  small  crys- 
tals, have  been  obtained  (Genth,  1891).    In  the  mica  veins  of  Yilleneuve,  Ottawa  Co.,  Quebec. 

The  ori^nal  tumeriie,  whose  crystal lograpliic  identity  with  monazite  was  established  by 
J.  D.  Dana  m  1866,  was  from  Dauphine,  probably  from  Le  Puvs,  near  St.  Cristophe  (not  *'Mt 
Sorel,"cf.  Miers,  Min.  Mag.,  8.  207,  1889);  it  occurs  in  small  yellow  or  brown  crystals  with 
quartz,  albite,  octahedrite,  crichtonite  (ilmeuite);  also  similarly  from  Santa  Brigritta,  Tavetsch, 
the  Binnenthal,  Laacher  See,  etc. 

Oryptolite  occurs  in  wine-yellow  prisms  and  grains  in  the  ^een  and  red  apatite  of  Arendal. 
Norway,  and  is  discovered  on  putting  the  apatite  in  dilute  nitric  acid;  constitutes  2  or  3  p.  c.  of 
the  mass;  it  was  found  especially  in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  asso- 
ciated with  particles  of  magnetic  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red 
color,  supposed  to  be  monazite.  Occurs  also  in  the  apatite  of  the  Sliudianka  river  in  Siberia. 
Phosphocerite,  according  to  Watts  and  Chapman,  may  be  present  in  the  cobalt  ore  of  Tunaberg. 
The  crystalline  forms  described  as  most  common  in  the  powder  are  an  octahedron  and  a  square 
or  rectangular  prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  planes,  resem- 
bling zircon.  Genth  has  observed  a  mineral,  probably  cryptolite,  in  the  Hurdstown  aputitCp 
Named  from  k^vkto^,  concealed.    The  relations  of  phosphocerite  are  uncertain. 

Mallard  has  shown  that  minute  crystals  inclosed  in  the  apatite  from  MidbO,  near  Tvede- 
strand,  are  monazite,  and  it  seems  probable  that  all  the  cryptolite  is  of  the  same  nature.  BulL 
Soc.  Min. ,  10,  236.  1887. 

Monazite  is  named  from  fiovd^eiv,  to  be  eoliiary,  in  allusion  to  its  rare  occurrence. 
Turneriie  is  named  after  the  English  chemist,  E.  H.  Turner. 

Ref.— '  Milholland's  Mill,  Alexander  Co.,  N.  C,  Am.  J.  So.,  24,  247,  1882;  the  axial  ratios 
vary  rather  widely  for  different  localities.  Some  other  values  of  the  axial  ratio,  in  addition  to 
that  here  adopted,  are  as  follows : 


d  ; 

S 

:<^ 

P 

Norwich,  Conn. 

Banarka 

Laach 

Alex.  Co.,  N.  C. 

SchQtteuhofeu 

Nil  St.  Vincent 

0-9742  : 
0-9705  : 
0-9659  : 
0-9609  : 
0-9735  : 
0-9718  : 

:  0  9227 
:  0-9221 
:  0-9217 
:  0-9081 
:  0-9254 
:  0  9233 

W  14' 
76'  14' 
76"  82' 
76°  33i' 
76^*23' 
76°  18' 

J.  D.  Dana. 
Koksharov. 
Rath. 

Scharizer. 
Franck. 

'See  J.  D.  D.,  monazite,  Conn.,  Am.  J.  Sc.,  33.  70,  1838;  Kk.,  Ural,  Min.  Riissl..  4,  5^ 
1863;  6.  387,  1870,  9.  10,  1884.  On  tumerite  Levy,  1.  c.  and  Min.  Heuland.  3.  423,  1837;  Dx.. 
Min.,  1,  533.  1862;  Rath.  Pogg.,  119,  247,  1863;  further  J.  D.  D.,  Am.  J.  Sc.,  42.  420. 1866. 
who  first  suggested  its  identity  with  monazite,  later  Rath,  Pogg  ,  Erg.-Bd.,  6,  413,  1871. 

>  Trechmann.  Binnenthal,  Jb.  Min.,  593,  1876.  *  Miers,  Cornwall,  Min.  Mag..  6.  164, 1885. 
»  Kk  .  Min  Russl..  4.  5;  Rath.  Jb.  Min..  393,  1876;  Hidden.  Alex.  Co.,  N  C,  Am.  J.  8c..  32, 
207,  1886;  Rath,  do.,  Ber.  nied.  Ges..  May  3,  1886.  •  Dx..  N.  R ,  150,  1867;  Bull.  Soc.  Min.,  4, 
57,  1881;  Trechmann,  1.  c;  Scharizer,  Zs.  Ki..  12,  255,  1886;  Vrba,  Zs.  Kr.,  16,  203.  1888. 

Kararfveite.     Korarfveite  F.  Radominski,  C.  R.,  78,  p.  764,  1874.     Occurs  in  albite  with 

f;adolinite,  hielmite,  and  bervl  at  Kdrarfet  near  Falun,  Sweden  (there  called  monazite).  In 
mperfect  crystals,  or  crystalline  masses  often  very  large;  one  cleavage  perfect.  Luster 
vitreous.  Double  refracting.  G.  =  4*93.  Color  yellow  passing  into  brown.  Translucent 
Streak  grayish  yellow.    Analysis  upon  impure  material : 

P.O.  27-38     (Ce,La.Di)aOi  6740     CaO  124    MgO  ir.    Fe,0,  082     F 435    H,0  «r.  =  100-69 

B.B.  infusible.    Partially  attacked  by  hydrochloric  acid  with  evolution  of  chlorine.    Blom- 
straud  shows  it  to  be  impure  monazite,  G.  Fi>r.  FOrh.,  11,  379,  1889. 
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638.  BBRZSLIITB.  Berzeliit.  KHhn,  Lieb.  Ann..  34,  211, 1840.  Magnesian  Pharmacolite 
Dana,  Min.,  239,  1844.  Chnux  arseniat^  Kuhy (ire  Ihtjfr.  Berzelit  Haid..  Handb..  495,  1845. 
KQhnite  B.  A  M,,  MiD.,  481.  1852.  Pyrrhoarsenite  L.  J.  JgeUtrom,  Bull.  Soc.  Min.,  9.  218, 
1886.     Pyrrharsenite. 

Isometric,  rarely  in  trapezohedrons'  n  (211, 2-2)  with  also  a  (100,  t-t),  d  (110,  i), 
and  e  (210,  /-2).    Usually  massive. 

Cleavage  none.  Fracture  subconchoidal.  Brittle. 
H.  =-•  5.  G.  =  4'07-4'09  Flink.  Luster  resinous.  Color 
honey-,  sulphur-,  and  orange-yellow;  yellowish  red.  Streak 
nearly  white  to  orange-yellow.  Transparent  to  translucent. 
Optically  isotropic. 

Comp. — An  orthoarsenate,  R,A8,0,  with  R  =  Ca,  Mg, 
Mn.  The  relative  amounts  of  manganese  and  magnesium 
vary  widely. 

Id  pyrrhanenUe  a  little  antimony  takes  the  place  of  part  of  the 
arsenic 

AnaL— 1,  Flink,  1.  c.    2.  Hogb5m,  G.  FOr.  FOrh..  9,  397,  1887. 
3.  IgelstrOm.  Bull.  Soc.  Min.,  9,  28,  1886.    4,  Id..  Jb.  Min.,  1,  48,  L&ngban,  Flink. 

1889.    5-7,  Hogb5m,  1.  c. 

G.        As,0»   SbaO.MnO    CaO     MgO 

408        eOOO        —     8-40  20-78  1010  Na^O  0*78  =  9996 

57-59        —     5*68  1997  1612  insol.  0*49  =  99  85 

58*06      17-96  18-68  8-58  ign.  0  85,   insol.    102  = 

58-23      6-54  1082  20  21  9  20  -  100                     [10015 

50-92      2-60  1918  18-35  8-50  CO,  127,   insol.  3*96  = 

undet       17-12  18*50  8*55                                 [9978 

7.             "              yellavD         401        58*89      2*90  1412  1854  7  53  00,  1*58,  iusol.  1-86  = 

[99-42 

Eilhn*»  original  anal^^ses  (5th  Ed.,  p.  544)  led  to  the  formula  RioAs«0,».  He  gives  also 
G.  =  2'52(!).  b.B.  infusible.  His  observations,  which  can  hardly  be  entirely  correct,  may 
have  been  made  on  pseudoberzeliite. 

Pyr.,  etc. — B.B.  fuses  easily  to  a  black  bead  if  rich  in  manganese,  less  readil}'  to  a  gray  or 
brown  bead  in  other  kinds.  With  soda  on  charcoal  gives  an  arsenical  odor;  with  soda  on 
platinum  foil  fuses  with  effervescence,  and  gives  a  manganese  reaction.    Soluble  in  nitric  ncid. 

Pyrrliarsenite  fuses  easily  to  a  black  b^ad;  with  soda  on  charcoal  a  strong  arsenical  odor 
and  some  antimony  fumes;  with  soda  also  a  manganese  reaction.  Dissolves  readily  in  acids; 
with  sulphuric  acid  gives  a  precipitate  of  calcium  sulphate. 

Oba. — Occurs  at  L&n^ban  in  Sweden,  with  iron  ore  and  granular  limestone,  braunite,  haua- 
mannite;  also  the  Moss  mine.  Nordmark.  with  bnusmanuitein  crystalline  limestone.  Sometimes 
encloses  a  nucleus  of  caryinite.    Named  after  the  Swedish  chemist,  Berzelius  (1799-1848). 

Pyrrharsenite  occurs  in  deep  yellowish  red  embedded  gn>ins,  with  hiiusmanuite,  tephroite, 
also  barite,  calcite,  at  the  SjO  manganese  mines  of  Grythytte.  Orebro,  Sweden. 

Named  from  nvpfjo^,  fire,  ruS  nr»enic,  in  allusion  to  its  brilliant  fire-red  color. 

Ref.— 1  Flink.  Nyt  M«g.,  29,  300,  1885.  Ak.  Handl.  Slockli.  Bihang,  12  (2),  No.  2,  27, 
1886;  see  earlier  H   Sj.,  G.  FOr.  FOrh.,  2.  533.  1875.     Wichmann,  Zs.  Kr,  6,  105,  1880. 

Pseudoberzeliite.  Dubbelbrytande  Berzeliit  W.  Lindgren,  G.  F5r.  F5rh.,  6,  552,  1881. 
Pseudol)erzeliit  Id.,  ibid..  7,  291,  1884.  Associated  with  the  isometric  berzeliite  there  occurs  at 
L4ngban  also  a  doubly  refracting  arsenate  similar  in  appearance  and  probably  also  having  the 
composition  Ra  As,Oe.  If,  as  appears  probable,  it  proves  to  be  a  distinct  species,  the  above  name 
may  be  retained  for  it. 

Ma.ssive;  anisotropic.  No  distinct  cleavage.  H.  =  6.  G.  =  4*03-4-04.  Color  dirty  yellow- 
ish white  or  light  sulphur-yellow.  Composition  RsAssOg.  Anal.— L.  W.  McCay,  G.  FOr.  FOrh., 
6,  554,  1881. 

AstO.  MnO  CaO  MgO 

6200  4  18  20-00  12*81  PbO.FesO.  tr.,  insol.  0*68  =  9967 

Occurs  in  a  light  brown  fine  granular  mixture  of  calcite  and  manganiferous  mica,  often 
penetrated  by  hausmiuinite. 

Here 
IgelstrOm, 
Optically 
1864).     Comp.  probably  Us  AsaO^.     Analysis,  IgelstrOm,.  I.e.: 

As,0.  57-80  CaO  2525  MgO(MnO  tr.)  16*95  =  100 
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639.  MONZBCOUTB.    MonimoUt  L.  J.  Ig^UMm,  Ofy.  Ak.  Stockh..  92,  227,  1866. 
Isometric.    0  bserv ed  forms* : 

a (100,  i-%),    d  (110,  i),    o  (111,  1),    fit  (811,  8-8). 

Usually  in  octahedrons^  also  cubic.    Also  massive  and  incrusting. 

Cleavage:  octahedral,  indistinct.  Fracture  small  conchoidal,  splintery.  Brittle. 

H.  =  5-6.  G.  =  6-58;  also  7*29  (cf.  below).  Luster  greasy  to 
submetallic.  Color  yellowish  or  brownish  green,  dark  brown 
to  black.  Streak  straw-yellow,  cinnamon-brown.  Trans- 
lucent to  nearly  opaque.  Isotropic,  or  sometimes  showing 
slight  double  refraction. 

Comp.,  Tar. — An  antimonate  of  lead,  iron,  and  sometimee 
calcium,  in  part,  R,Sb,0„  with  R  =  Pb  :  Fe  =  3  :  1,  hence: 
Antimony  pentoxide  36*6,  lead  protoxide  57*2,  iron  protox- 
ide 6  '2  =  100.     Manganese  is  present  in  small  amount 

Var. — 1.  Contains  calcium  (anal.  1.  2).     Octahedral  with  m  (311). 
H.  =  6.     G.  =  6*579.    Luster   greasy.    Color   brownish   green;  by 
Pajsberg,  Flink.  transmitted  light  vellow-green.     Not  attacked  by  fusion  with  alkaline 

carbonates.    Anal.  1  gives  dKO.SbsO*;  anal.  2,  15R0.4SbtOt,  with 
R  =  Pb  :  Fe  :  Ca  =  5  :  2  :  5  nearly. 

2.  Wiitumt  calcium.  Cubic,  with  o,  d,  H.  =  5.  G.  =  7*287.  Luster  submetallic.  Color 
dark  brown  to  black,  nearly  opaque.  Readily  decomposed  by  fusion  with  alkaline  carbonates. 
Agrees  with  the  formula  UsSbtOg  given  above. 

These  varieties  are  distinguished  by  Flink,  their  relation  is  uncertain. 
".—1,  IgelstrOm,  1.  c.    2,  3,  Flink,  1.  c. 

Na«0 

—  =s  99*73 
0*54  =  9984 

—  =  10024 

NordenskiOld »  made  the  species  tetragonal,  with  h  =  0*9950,  «/  =  nO"  23$',  oo''=  109'  IS*. 

P3rr.,  etc. — B.B.  fuses  to  a  black  slag:  on  charcoal  eives  a  malleable  lead-colored  globule, 
which  in  O.F.  gives  a  white  coating  of  antimony  trioxide,  and  nearer  the  assay  the  yellow  of 
lead  oxide.  Insoluble  in  strong  acids,  or  with  carbonated  or  caustic  alkalies*  eyen  on  fusion, 
except  var.  2  (cf.  above).    Reduced  by  hydrogen  ffas  at  a  red  heat;  becomes  soluble  in  acids. 

Obs.— Occurs  with  tephroite,  magnetite,  and  hedyphane  at  the  Harstig  mine,  Pajsberg,  in 
Wermland,  Sweden.    Also  at  L&ngban  with  tephroite  and  rhodonite. 

Named  from  Mortuoi,  permanent,  stable, 

Ref.— 1  Flink,  Ak.  Stockh.,  Bihang,  12  (2),  No.  2,  85, 1887.  •  Nd..  OfT.  Ak.  Stockh.,  27, 
550,  1870. 

640.  OARTINITB.    Koryinit.  Karyinlt  (7.  K  Lundatrom,  G.  FOr.  FOrh.,  2,  178.  223,1874. 
Massive,  probably  monoclinic.     Cleavage  in  two  directions  at  90°  (at  60*  Dx.). 

Fracture  splintery.  H.  =  8-3*5.  G.  =  4*25.  Luster  greasy.  Color  brown  to  yellowfah 
brown  Streak  yellowish  white.  Biaxial.  2E  =  41*  58'  to  47".  Dispersion  p  >  •,  also 
horizontal.  Dx.' 

Oomp.— Perhaps  RsAsaO*  with  R  =  Pb,  Mn,  Ca,  Mg. 

Anal.— LundstrOm,  1.  c. 


G. 

SbaO, 

PbO 

FeO      MnO 

CaO 

MgO 

1.  Pajsberg 

6*94 

40*29 

42  40 

6*20 

7*59 

3*25 

2. 

6-58 

40-51 

42*74 

5*88       0*41 

9-70 

0*56 

8. 

7-29 

8818 

65*83 

6*67       116 

-. 

—. 

As,0, 

PbO 

MnO 

FeO 

CaO 

MgO 

CO, 

a 

Insol. 

47*17 

10  52 

15*82 

0*54 

16*40 

4-25 

386 

007 

0*65  =  99*28 

Pyr.,  etc. — B.B.  fuses  easily  to  a  black  slag,  giving  reactions  for  arsenic,  lead,  and  man- 
ganese.    Dissolves  readily,  with  slight  effervescence  in  nitric  acid. 

Oba.— Occurs  intimately  mixed  with  calcite  and  hausmannite  and  berzeliite  (isotropic,  A.  S]., 
G.  F6r.  Fftrh.,  2.  533,  1875:  cf.  L{ndG:ren,  ib.,  5,  556,  1881)  at  L&ngban,  Wermland,  Sweden. 

Named  from  tcapviroi,  nutbrown. 
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641.  OABMXNITB.     CarmiDspath  Sandberger,  Pogg.,  80,    891,    1869.     EarminspatlL 

Carmine  Spar.     Carminite  Dana,  Min. ,  410,  1854. 

Orthorhombic.     In  clusters  of  fine  needles.     Also  in  spheroidal  forms  with  a 
columnar  structure.     Cleavage  parallel  to  the  faces  of  a  rhombic  prism. 

H.  =  2*5.     G.  =  4*105.     Luster  vitreous,  but  cleavage  pearly.    Color  carmine 
to  tile-red;  powder  reddish  yellow.     Translucent.     Brittle. 

Comp. — Perhaps  Pb, As,0^.  lOFeAsO^  =  Arsenic  pentoxide  48  "5,  iron  sesqui- 
oxide  28-1,  lead  oxide  23-4  =  100. 

.— U.  Mailer,  on  0  068  gr.,  Pogg.,  103,  845,  1858. 


A8,0»  4911 


FetOt  80-29 


PbO  24-55    =    108  95 


Pjfr.,  etc— B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  living  out  arsenical  vapors; 
witb  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  uo  chauge. 
Soluble  in  nitric  acid. 

Oba. — From  the  Luise  mine  at  Horhausen,  N.  of  Keuwied  on  the  Rhine,  vith  beudantite 
and  quartz  in  a  mine  of  limonite. 


642.  PUCHERITE.    A.  Freruel,  J.  pr.  Ch.,  4,  227,  861,  1871. 

Orthorhombic.     Axes  dihii  =  0-5327  :  1  :  2-3357  Websky*. 
100  A  110  =  28°  2f ',  001  A  101  =  77^  9J',  001  A  Oil  =  66°  49^'. 

Formal :    a  (100,  ^i),  e  (001,  0);  m  (110,  /);  w  (012,  f  1),  0(011, 14);  n  (112,  i);  t  (544,  f-f); 

«(122,  1-S). 


mm'"  =    56*    5' 

en  =  68'    4' 

tow'     =    98**  51' 

c^  =  80*  28' 

«<       =  188'  89* 

ee  =  72*  40^ 

1. 


nn'  =  109*  55* 
inff'  =  180'  16' 
a  =    81'  85' 

nn 

2. 

a 

=  51* 
=  45* 
=  88* 

48' 
29' 
18* 

e      J| 

^ 

^ 

C ''  Q 

z 

Schueeberg,  after  Websky. 

Crystals  small,  usually  tabular  I  c\  also  acicular.    Faces  e  striated  |  edge  eft. 

Cleavage :  c  perfect.  Fracture  subconchoidal.  Brittle.  H.  =  4.  G.  = '6-249. 
Luster  vitreous  to  adamantine.  Color  reddish  brown.  Streak  yellow.  Trans- 
lucent to  opaque. 

Comp.— Bismuth  vanadate,  BiVO,  or  Bi,0,.V.O,  =  Vanadium  pentoxide  28-2, 
bismuth  trioxide  71*8  =  100. 

AnaL— 1,  2.  Frenzel,  1.  c.    8,  Id.,  Jb.  Min.,  514,  1872. 


V,0. 

1. 

27-81 

2. 

2707 

8. 

2219 

AssO. 


866 


P.0, 


1-84 


Bi,0, 

78-89 

=; 

100-70 

72-98 

is; 

100 

78-16 

= 

100*86 

,^  etc.— Id  the  closed  tube  decrepitates.  B.B.  on  charcoal  fuses  and  gives  a  coating  of 
bismuth  oxide,  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  phosphorus  a 
rhmme-green  bead  in  R.P..  becoming  light  yellow  in  O.F.  (vanadium).  Soluble  in  hydrochloric 
acid  with  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  becomes  green  and 
deposits  a  yellow  basic  chloride. 

Oba.— Found  at  the  Pucher  Mine.  Schneeberg.  Saxony,  on  quartz  associated  with  bisroite 
and  a»lK>lite.    Also  at  the  Arme  Hilfe  mine,  at  Ullersreuth,  near  Hirschberg,  Voigtland,  on 
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t  the  mloe  Soaaer  OIQck,  at  Son. 
tOi)  of  a  Bolutlou  conl&iaing  bismuth 


-<M[n.MiUh.,S49,  167^. 


2.  TriptayUte  Group.     Orthorhombic. 

OrthophoBphstes    of  an  alkali  metal,   lithium  or   Bodiam,  with   iron   and 
manganese. 

643.     TriphyUte  Li(Fe,Mn)PO,  0-4348  ;  1 :  0*5269 

641    LithiophiUte  Li(Mn,Fe)PO, 

646.    Natrophilite  NaMnPO, 


646.  B«ryUonite 

647.  Herderite 


648.    Hamlinite 


NaBePO, 
(  (CaF)BePO. 
t  (CaOH)BePO, 

Rhombohedral 


0-5724  : 1 : 0-5490 
0-6206  : 1 : 0  4235 


643,  6M.  TRIPHTUTB— LTTEOOPHIUTB : 

643.  TripliyUt«.    Tr[ph>liD  AmA«.  J.  pr.  Ch.,  3,  98,  1884,  5,819.1885.    Tetraphrlin  Bn., 
Arab.,  IB.  ltl3S,     Perowskyu  N.  NortleTukiold. 

644.  LithiophiUte     G.  J.  Sruah  Bad  B.  8.  Dana.  Am.  J.  Sc.,  16,  118.  1878;  18,  4S.  1679. 
Orthorhombic.     Axes  S:h:i  =  0-4348  :  1 :  0-5265  Techoimak'. 

100  A  110  =  23°  30',  001  A  101  =  50°  27',  001  A  OH  =  37°  46'. 


Torm»:    6(010,  i-i),  c  (001,  0);  n»  (110, /).  f(120,( 
«  (021,  2-1),  n(03I.  3-i). 


115°  l»l', 


<;  w(103,  }-t),  «(101,  l-i),  «(802,  )-i); 


=  100"  64',    inf  =  123*  20', 


Crystals  lare,  usually  coarse  and  faces  uneven.     Commonly  massire,  cleavable 
to  compact. 

Cleavage:  c  perfect;  b  nearly  perfect;  m  interrupted.     Fracture   uneven  to 

subconchoidal.     H.  =  4-5-5.     G.  =  3-43-3-56. 

1.  2.  Luster  vitreous  to  resinous.     Color  greenish 

gray,  bluish  in  triphylite;   also  salmon-color, 

noney-ycllow,   yellowish    brown,   light  clove- 

A  I  '1S\     brown  ill  litbioptiilite;  often  nearly  black  on 

the  surface.     Pleochroism  distinct,  for  Hthi- 

ophilite:  |  tl  deep  pink,  |  b  faint  pink,  |  i  pale 

greenish  yellow,   E.  S.  D.,  1.  c.     Streak   un- 

colored    to    grayish   white.     Transparent    to 

tranHliicent. 

Norwich.  Bodenmais.  Optically  +.     Ax.  pi.  \  C.     Bx  J.  5.     2H„ 

=  74^  45',  2H..i,i  =  79°  30'. 
Comp^  Tar. — A  phosph»te  of  iron,  manganese,  and  lithium,  Li(Fe,Mn)PO,, 
Tarying  from  the  bluish  gray  triphylite  with  little  manganese  to  the  salmon-pink 
or  clove-brown  lituiopuilite  with  but  little  iron. 


TRIPHTLITE  GROUP:   TRIPHJLITE—LITHIOPHILITE,  767 

Typical  LUhwphUHe  is  LiMnP04  or  LitP04.MiitPtOi  =  Phosphorus  pentoxide  45*8,  maDga- 
nese  protoxide  451,  lithia  9*6  =  100. 

AnaL— 1-4.  S.  L.  Penlleld.  Am.  J.  8c.,  13.  425.  1877, 17.  226, 18. 47, 1879.  5,  H.  L.  Wells, 
ib.,  16,  118.  1878.    For  earlier  analyses  see  5th  £d.,  p.  542. 

TriphyliU.  6.  P,Oi     FeO     MnO    CaO  MgO  Li,0  Ka,0  H,0    X^ 

1.  Bodenmais,  Ught  blue       8*549       f  48*18    86*21      8*96    010    0*88    815    0*26    0*87    0*88 

I  ^  go  -ug 

2.  Norwich,  gr.  ffreen  8*584       f  44*76    26*40    17*84    0*24    0*47    9*86    0*85    0*42      — 

[-99-84 
^.  QxtAion,  light  blue  8*52         144*08    26*28    18*21    0*94    0  59    8*79    0'44»  1*47      — 

[=  100  70 

LilhiophaiU, 

4.  BranchYille.  cUn)e^brau)n   8*482       f  45*22    18*01    8202     —       —     9*26    0*29    017    029 

[=  100*26 
5w  "  mUmonpink  8*478       |  44*67      4*02    40*86      —       »     8*68    014    0*82    0*64 


»  loci.  E,0.  0*82.  ^  X  =  gangue. 


[=  99-78 


^  v^  •to. — In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  eives  off 
traces  of  water.  B.B.  fuses  at  15.  coloring  the  flame  beautiful  lithia-red  in  streaks,  with  a  pale 
bluish  green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  when 
the  pulverized  mineral  moistened  with  sulphuric  acid  is  treated  on  a  loop  of  platinum  wire. 
With  the  fluxes  reacts  for  iron  and  manganese,  the  iron  reaction  is  feeble  m  pure  lithiophilite. 
Soluble  in  hydrochloric  acid. 

Oba. — TriphyliU  occurs  at  Rabenstein,  near  Zwiesel,  in  Bavaria;  also  at  KeityO,  in  Finland 
(perowskine  or  tetraphyline);  Norwich,  Mass.:  also  with  s^odumene  at  Peru,  Me.,  Grafton,  N.H. 

Named  from  ro/?,  ihretfold,  and  fpvXtf,  family,  in  allusion  to  its  containing  three  phosphates. 

Lithiophilite  occurs  at  Bruncbyille.  Fairfield  Co.,  Conn.,  iu  a  vein  of  albitic  granite,  in 
irregular  masses  intimately  associated  with  spodumene  (and  cymatolite,  q.v.),  also  with  eosphor- 
iie.  triploidite,  rhodochrosite,  uraninite;  the  masses  are  sometimes  very  large  and  occasionally 
there  are  rough  crystals  with  the  forms;  also  at  Tubbs'  Farm.  Norway,  Me.     Named  from 

lithium  toiil  ipiXo^t  J'^i^f^' 

Alt.~Triphylite  and  triplite.  like  other  minerals  containing  manganese  protoxide,  undergo 
easy  alteration  by  oxidation  and  hydration;  and  the  former  also  by  losing  its  alkalies.  The  iron 
shown  in  some  analyses  (cf.  surkopside,  p.  778)  is  thus  accounted  for.  The  following  have  nome 
from  the  alteration  of  one  or  the  other  of  these  minerals. 

A.  Heterosite.  Heteposite  AUuaud,  in  an  Art.  by  Vauqiielin,  Ann.  Cli.  Phys.,  30,  294, 
1825.     Heterosite,  Heterozite.  AUuaud,  Ann.  Sc.  Nat.,  8.  846,  18*26. 

Cleavable,  massive  and  lamellar;  cleavage  stated  to  be  in  three  directions,  unequnl,  affording 
an  oblique  prism  of  80\  H.  =  5-5-6;  G.  =  3*52,  or  8  89  after  further  nlteraiion,  Dufrenoy; 
luster  resinous,  or  like  that  of  apatite:  color  greenish  and  bluish  gray,  becoming  violet  and  sub- 
metallic  on  exposure.  Soluble  in  acids,  with  a  slight  residue  of  silica.  B.B.  fuses  to  a  deep 
brown  submetallic  enamel.  Found  in  pegmatyte  near  Limoges,  Dept.  of  Haute  Vienne,  France, 
and  especially  at  the  quarries  of  Hureaux.  Named  heterosite  from  erepoi,  oOier  or  different^  hut 
misspelt  by  Vauquelin. 

b.  Pbeudotriplite  Blum,  Orykt.,  2  Aufl.,  587,  with  anal,  by  Delffs.  Resembles  triplite; 
but  occurs  incrusting  triphylite  at  Kabenstein,  Bavaria,  to  the  alteration  of  which  its  formation 
la  owing. 

C.  Alluaudite  Damour,  Ann.  Mines,  13,  841, 1848  [not  Alluaudite  Bernhardt].  In  nodules, 
or  massive,  with  three  rectangular  cleavages,  two  of  these  rather  easy,  the  other  less  so. 
H.  =  4-5;  Q.  =  8*468.  Color  brown,  brownish  red  at  the  edges  by  transmitted  light;  powder 
brownish  yellow.  B.B.  fuses  easily  to  a  black  magnetic  globule.  Dissolves  in  hydrochloric 
acid  with  evolution  of  chlorine.  Supposed  to  be  altei-ed  triplite,  and  comes  from  Chanteloube, 
near  Limoges. 

Anal.— 1-4  of  altered  triph3rlite,  5,  6,  altered  lithiophilite.  1,  Rg..  Pogg.,  86,  489.  1852. 
2,  Fuchs,  1.  c.  8,  Dmr.,  1.  c.  4.  J.  W.  Mallet,  Am.  J.  Sc,  18,  33,  1864.  5,  F.  P.  Dewey,  ib.. 
17.  867,  1879.    6,  H.  L.  Wells,  ib.,  p.  868.     Other  analyses.  5th  £d.,  p.  548. 

G.  PaO.    Fe,0,  Mn,Os  MnO    CaO  Li,0    H,0 

1.  Limoges,  SeteroMite       841  32  18    81*46    3001      _        ~       —     6  35  =  100 

2.  Rabenstein,  i'lMiMfotr.  35-70    4817      8*94     _       —       _     5'8()SiO,  1*40=99*51 
8.  Chanteloube,  ^//uaud.                 41-25    25*62      106  2808      —       —     2'U5  !SiOt0-60,  Na,0 

[5  47  =  99*78 

4.  Norwich.  Mass.  f  43*04    29*50    23-59     —      0*09    1*79    205 Mg 0*73  =99*79 

5.  Branchville  8*395    {  40*66    1256    25*27  11*66    018    5*66    3  07     A1,0.     010. 

[Na,0  0*49  =  99-65 

6.  "  3*265    )  40-88    1589    14  7118*80    0*72    4*88    3-87  E.O  0*26, insol. 

[0-90  =:  99*86 
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Raf^'  Ber.  Ak.  Wien,  47  (1).  282,  1863.    Cf.  J.  D.  D.,  Am.  J.  Sc.  11,  100.  1851. 

A  phosphate  uear  triphylite  has  been  described  by  W.  P.  Headden  (Am.  J.  8c ,  41,  416, 
1801)  from  the  "Nickel  Plate"  tin  mine,  Pennington  Co.,  8.  Dakota.  It  cccura  hi  nodulei 
associated  with  spodumene  and  beryl.  Cleavage  in  two  directions,  one  perfect,  the  other  imper- 
fect. Fracture  uneven  to  subcouchoidal.  H.  =  5.  G.  =  3*612.  Luster  greasy  to  vitreous. 
Color  dark  green.    Transparent  to  translucent  in  thin  splinters.    Anal. — 

P,0»       FeO        MnO      CaO      MgO     NasO     E,0      Li.O       F        ign.    gangue 
{88-64       2505       15*54       5  58       1*50       7*46       200       0*28      0*69      0*78      2*47  =  INI '89 

Formula  deduced  4R«PO«.9RsP«Os. 

MELA17CHLOR  Fuchs,  J.  pr.  Ch.,  17,  171, 1889.  A  hydrous  iron  phosphate  from  Raben- 
stein,  occurring  on  triphylite  and  probably  derived  from  its  alteration.  The  name  alludes 
to  its  blackish  green  color. 

646.  MATROPHUJTB.    O,  J.  Brush  and  B,  8.  Dana,  Am.  J.  Sc,  39,  205,  1890. 

Orthorhombic,  near  triphylite  in  form;  measured  angles:  fwm'"  =  50*30', 
«'"  =  87%  c€  =  47°-49**.    Chiefly  massive,  eleavable. 

Cleavage:  c  perfect;  b  much  less  so;  m  interrupted.  Fracture  uneven  to 
conchoidal.  Brittle.  H.  =  4*5-5.  6.  =  3*41.  Luster  resinous  to  nearly  adft- 
mantine,  on  c  somewhat  pearly.  Color  deep  wine-yellow.  Transparent  to  trans- 
lucent.    Optically  +.     Ax.  pi.  ||  c.     Bx  J.  b. 

Comp. — Sodium-manganese     phosphate,  NaMnPO^    or    NajPO^.Mn.P.O,  = 
Phosphorus  pentoxide  41*1,  manganese  protoxide  41*0^  soda  17*9^  =  100. 
AnaL— H.  L.  Wells,  1.  c. 

P,0.  MnO  PeO         Na,0  Ll.O 

I  41  08  8819  8*06  16*79  019  H«0  0*48,  insol.  0*81  ~  100  SO 

Pyr.,  etc.— B.B.  fuses  easilv,  coloring  the  flame  intensely  yellow.  Reacts  for  manganese 
with  the  fluxes.     Soluble  in  acids. 

Obs.— Occurs  rather  sparingly  at  Branch ville,  Fairfield  Co.,  Connecticut,  closely  associated 
with  Ihe  corresponding  lithium- manganese  phosphate,  lithiophilite.  It  may  have  been  derived 
from  the  alteration  of  it,  analogous  to  the  changes  which  the  lithium  silicate,  apodumene,  has 
undergone  at  the  same  locality  (cf .  p.  888). 


646.  BBRTLLONITB.    B.  8.  Dana,  Am.  J.  Sc.,  36,  290,  1888.    B,  8.  Dana  tadRL 
WelU,  ibid.,  37.  28,  1889. 

Orthorhombic.    Axes   i:h:i  =  0*57243  :  1  :  0-54901  E.  S.  Dana. 

100  A  110  =  29°  47'  17'',  001  A  101  =  43°  48'  13",  001  A  Oil  =  28°  46' 2". 

Forma :                   I  (120,  i-i)                fl  (018,  i-i)  t  (112,  i)  p  (188,  |4) 

a  (100.  w)                 n  (180.  i-i)                y  (012.  i-i)  «    (111.  1)  ;r   (l*^.  1-i) 

h   (010.  U)                o  (140,  i-l)                6  (028,  H)  •    (221,  2)  w  (121.  2-i) 

e    (001.  0)                n  (150.  %-t)                €  (Oil,  l-i)  J  (881,  8)  a  (182.  |-i) 

a   (410  U)               P  ^^^'  »  *>  ^            5   ^^'  ^*>  B  (411  44)  '  ^^^'  ^^ 

.•    (810.  f-2)                d  (108.  fi)                *  ("°J'  »••  r   (811.  2-8)  »   jJ*J'  !T 

J    (880.  i^)                »  (101.  1-i)                ^  ^J-  «  T  (481.  44)  •     IJ"  ffe 

m  (110.  /)                 /  (201. 2.1)                ^  ^1. 6^  r  (l^  >| 

fr  /««n  £^\                                               f  (Wl,  6-i)  V>  (•«».  i-t)  «0  (1«1.  M) 

*  <'^'  *"*>               a  (014.  J-i)  I    (881. 8-1) 


BERTLLOXITB. 

=    16*  IT 

fl/r  =    20'  44' 

ev> 

=  65* 

rr-  =    30'  43- 

aS'    -     40*  12' 

=  81°  nr 

«■  =   57°  aa' 

eQ 

-  60' 

VJ?'   -    93*  21' 

-  87° 

=    eO-  36' 

66-  -  117°  28- 

w"' 

=  80° 
=  48° 
-  66' 

=    47'  It' 
=    88°  81' 

KK-  =  131°    2' 
e*    =    28*  66' 

=  sr  1* 

CT     -  *Ar  51i' 

me' 

~  78* 

=    87°  86i' 

«     =    66°  BV 

of 

eJ    =    78"  W 

-    IB'  88- 

ep    =    26'  W 

Au 

-  W° 

iy   =  32 

16' 

ir 

6a.  -  22' 

W 

bt    =  52° 

48 

6*    -  68° 

br   =  75° 

4«' 

bt  ~  4a° 

48' 

ba  -  68° 

fl4' 

bp  =  70° 

4T 

Twins:  tw.  pi.  m,  faence  (W  =  120°  25'.  Sometimes  repeated,  rarely  in 
stellate  forms.  Crjatals  short  prismatic  to  tabular,  highly  complex.  Prismatic 
laces  n<;ar  a  often  united  in  oscillatoi?  combination,  hence  showing  vertical  stria- 
tiona      Faces  v  also  striated  |  edge  v/f.    In  crystals  or  broken  fmsments. 

Cleavage:  c  highly  perfect;  a  less  so,  interrupted;  m  still  leiss  distinct;  b 
faintly  indicated-  Fracture  conchoidal.  Brittle.  H.  =  5-5-6.  G.  =  2-845. 
Luster  vitreous,  brilliant;  sometimes  on  c  pearly.  Colorless  to  white  or  pale 
jellowish.     Transparent 

Optically  — .     Ax.  pi.  \a.    Bi  J.  c.     Dispersion  small  p  <  v.     Axial  angles; 
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2E,    =  120°  26'  Li 
Also 


2Ey    =  121°    1'  Na 


2E^    =  121°  34'  Tl 


2H_  = 


•ft 


2H_  = 


»r 


72°  85' 
125°  18' 


8. 


2H^y  =    72°  47' 
2H^y  =  124°  59' 

2H^p=    78°    V 
2H^^  =  124*  80' 

Refractive  indices : 

Red.  Li 
Yellow.  Na 
Green.  Tl 

a                    p 

1-5492               1-5550 
1-5520               1-5579 
1-5544               1-5604 

2  Vy  =  er  w 


r 

1-5604 
1-5608 
15686 


Comp. — A  phosphate  of  beryllium  and  sodium, 
NaBePO,  or  Na.PO,.Be.P,0.  =  Phosphorus  pentoxide 
55-9,  beryllium  oxide,  19*7,  soda  24*4  =  100. 

AnaL-H.  L.  Wells,  1.  c. 


PiO» 
55-86 


BeO 
19-84 


Na,0 
23-64 


ign. 

0  08  =  99-43 


Pyr.— Decrepitates  somewhat   and    fuses   about  8  to  a 

slightly  clouded  glass,  coloHng  the  Utinie  deep  yellow  with  a 

ereeu  streak  on  the  lower  edge.     Slowly  but  completely  soluble 

in  hot  acids. 

Oba. — ^Found  loose  among  the  disintegrated  matei-ial  of  a  granitic  vein,  at  Stoneham,  Maine; 

associated  with  feldspars,   smoky  quartz,   beryl,   columbite.      The  same  region  has  yielded 

herderite  and  phenacite. 

The  crystals  of  beryllonite  often  show  a  columnar  structure  due  to  the  presence  of  hollow 
canals  and' fluid  cavities  arranged  parallel  to  the  vertical  axis.  Other  cavities  (with  liquid 
HaOyCOa)  are  present  often  in  great  numbers  (f.  8).  The  natural  faces  are  often  delicately 
etched  on  c,  showing  minute  depressions  nearly  square  in  outline. 

Artif.-— On  the  artificial  formation  of  beryllonite,  see  Ouvrad,  C.  R.,  110,  1884,  June  23, 
1890. 


647.  HSRDERITE.    Herderite  Haid.,  PhU.  Mag.,  4,  1.  1828.    Allogonit  BreiOi,,  Uib., 
28,  1880,  Char.,  78.  1832. 

Orthorhombic.    Axes   d\l:i  =  0-62060  :  1  :  0-42345  E.  S.  Dana*. 
100  A  110  =  31°  49^',  001  A  101  =  34°  laj',  001  A  Oil  =  22°  57'. 


Fomui: 

a  (100,  t-i)« 
h  (010,  i-i) 
e  (001,  0) 


m  (110,  /) 
I    (120.  i.2)» 
M  (180.  ii)* 

d   (101,  l-i)* 


e  (802,  |.i)» 
u  (t)ll,  14)» 
t  (082,  l-i) 
V  (081,  8.«)» 


9  (061,  6-i) 

1>  (111.1) 
g  (882,  |)» 
n  (881,  8) 


o  (441,  4)« 
X  (362.  8-5)* 
y  (181,  84)* 


1. 


2. 


3. 


Figs.  1-^,  Stoneham. 


mm" 

'=    63''89' 

ep 

W 

=    77"  48' 

cq 

fifi' 

=    56'' 29' 

C7i 

d4t 

=    68=87' 

CO 

ee' 

=    9r20' 

ex 

uu* 

=  ♦45''  54' 

cy 

a: 

=    64' 51' 

W 

Vff 

=  108'  85' 

w' 

u* 

=  187*    2' 

nA 

HEBDERITE, 

.^ 

88M6' 

00       =  108"  26' 

Z^ 

50'  18' 

xaf     -    64"  40' 

z^ 

67"  27' 

yy'     =    45"  46' 

:s 

72^  42i' 

pp"'  =    88"  83*' 

i^ 

58^^  29i' 

q^"    =    47"  52' 

z^ 

55'*  15i' 

nW"  =    58"  174' 

■2^ 

64' 17' 

00"*    =    60"  28' 

^*^ 

81"  89' 

nu     =»57"    7' 

^™" 

108"  24' 

761 


4. 


4,  Ehrenfriedersdorf. 

Crystals  sometimes  resembliDg  a  low  hexagonal  pyr- 
amid (f.  4);  also  short  prismatic  in  direction  of  axis  a. 

Cleavage:  m  interrupted.  Fracture  subconchoidal.  H  =  5.  G.  =  2*99- 
3*01;  3*012,  a  perfectly  transparent  crystal  from  Stoneham^  Penfield.  Luster 
vitreous,  inclining  to  subresinous.  Color  various  shades  of  yellowish  and  greenish 
white.     Translucent. 

Optically  — .    Ax,  pi.  |  ^.    Bx  J_  a.    Dispersion  p  >  v.    Axial  angles,  Dx.*: 


Maine 
•  • 

•« 

2E,    = 

2H^r  = 
2E,    = 

121' 

72' 

120' 

*44' 
'84' 
'21' 

Li 

glass 

2E, 

2Ha., 

2Ey 

___ 

121'  22'  Na 
72"  12* 
119"  46' 

2H».bi 
2E« 

=  120'  33' 
=    71"  24' 
=  119'  ir 

Cu80« 

Also  for  yellow 

a  = 

1-592 

,     fl  = 

=  1-612. 

r 

=  1-621  Btd. 

SazoDy    2Ha.] 
2E, 

p  = 

74" 
124' 

18' 
85' 

2Ey 

=    74** 
=  124' 

4' 

18' 

2Ho.r  =  105" 
2H<Ky  =  105" 

11' 
28* 

.-.    2V, 
.-.    2Vy 

=  74"  29' 
=  74"  16' 

Comp. — A  fluo-phosphate  of  beryllium  and  calcium,  (CaF)BePO^,  with  the 
fluorine  in  part  replaced  by  hydroxy  1.  If  F  :  OH  =  1:1,  this  requires:  Phos- 
phorus pentoxide  43*8,  beryllium  oxide  15'4,  lime  34*6,  fluorine  5*9,  water  28  = 
102*5,  deduct  2*5  (0  =  2F)  =  100.  If  fluorine  alone  were  present  the  amount 
would  be  irT  p.  c. 

Grotb  includes  berderite  in  the  Olivenite  Group,  of.  Tab.  Ueb.,  pp.  75,  76,  1889. 
AnaL— 1,  Mackintosh^  Am.  J.  So.,  27,  185,  1884.    2,  Genth,  Am.  Phil.  Soc.,  21,  694, 1884. 
8,  Pentield  and  Harper,  Am.  J.  Sc,  32,  107,  1886. 


P.O. 

BeO 

CaO 

F 

1.  Stoneham 
2. 

a 

44-81 

i   43-43 

43-74 

15-76 
1504 
15-51 

83  21 
83-65 
38-67 

11-32 
8-98 
5-27 

H,0 

—    =  104-60 

0-61?  AUO,.Fe,O,0-85.  MnO  011=10212 
8-70  -  101-89 


Analyses  of  the  berderite  from  Ehrenfriedersdorf  and  from  Stoneham  by  Winkler,  made  on 
minute  quantities,  have  been  shown  to  be  untrustworthy;  he  gave  considerable  alumina  and 
overlooked  the  fluorine.  Jb.  Min.,  2,  184,  1884. 

Pyr.,  etc.— B.  B.  phosphoresces  with  an  orange-yellow  light,  fuses  with  difficulty,  becomes 
w^hite  and  opaque:  takes  a  blue  with  cobalt  solution  ;  gives  acid  water  in  the  closed  tube  when 
stronely  heated.     Dissolves  in  acids. 

ObB. — Tlie  oi-ieinal  berderite  is  known  only  from  a  few  specimens  obtained  prior  to  1825  at 
the  tin  mines  of  Ehrenfriedersdorf,  Saxony;  the  crystals  aescribed  by  Huidinger  resemble 
apatite  in  form  (f.  4).  pp'"  =  88°  43'  berderite,  xx'  =  37*'  44'  apatite. 

Discovered  in  1883  at  Stoneham,  IVlaine  (see  Hidden,  Am.  J.  Sc  ,  27,  73, 18o,  1884>.  It  occurs 
in  a  granitic  ledge  in  isolated  crystals  and  in  clusters  implanted  on  quartz  ci-ysials.  or  embedded 
in  them;  also  on  muscovite  and  associated  with  albite;  found  sparingly  with  tourmaline  at 
Auburn,  Me. :  also  at  Hebron. 

Named  nfter  Baron  von  Herder  director  of  the  Saxon  mines.  The  nnnie  glueinite  was 
siiggestcid  (Hidden.  1.  c.)  for  the  Stoneham  mineral  in  the  idea  that  it  might  prove  to  differ  from 
the  Saxon  in  containing  beryllium  (clucinum)  in  place  of  aluminium,  but  the  identity  of  the 
minerals  from  the  two  localities  has  been  thoroughly  proved. 

Ref.— '  Stoneham,  Am.  J.  Sc,  27,  229.  1884.  Haidinger  gives  for  Ehrenfriedersdorf: 
pj^  =  63"  57'.  pp  '  =  88°  43'.  «  Ehrenfriedersdorf  only,  Haid.,  1.  c.  »  Stoneham  only,  E.  S.  D., 
1  c.  *  Stoneham,  Hidden,  ibid ^  32,  209.  1886.  *  Dx.,  Bull.  Soc.  Min..  7,  180,  1884;  Btd.,  9, 
141,  1886 
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648.  HAMIiZNTTE.     W,  E,  Hidden  and  8,  L.  PenfUkt,  Am.  J.  Sc,  39,  511,  1890. 
Rhombohedral.    Axis  i  =  1-1353;  0001  A  1011  =  52°  39f'  Penfield. 

Forms:    c  (0001,  0),    r  (1011,  R).   /(0221,  -  2). 

Angles ;    cr  =  52*  40',    tf  =  69'  7J',    rr"  =  •87'  2',    Jf'  =  !<»•  2'.    f/  =  54»  1'. 

In  small  rhombohedral  crystals  with  basal  plane  prominent. 

^ — .  Cleavage:    basal^  perfect.      H.   =  4*5.      G.   =  3*228. 

yr- ^■''- -^V  Luster  on  c  pearly ;  on  mombohedral  faces  ^easy  to  resinous. 

u^        \y        \J^^K  ^^^^^^®S8  and   transparent,    or  with  a  slight  yellow  tint 

^^•vf  ^     y^      %  Optically  +;  double  refraction  not  strong. 

\>^  'Y^-^^^^^;:::jy  Comp. — A  phosphate  of  aluminium   or  beryllium  (or 

^ — ^  both)  with  water  and  fluorine;  exact  composition  undeter- 
mined. 


_  ^  T.,  etc.— B.B.  fuses  about  4  to  a  white  porcelaiu-like  mass  colorine  the  flame  green.  In  tbe 
closed  tube  gives  off  water  abundantly  and  fluorine  which  etches  theglass.  81owiy  soluble  in 
acids,  giving  a  solution  which  reacts  strongly  for  phosphoric  acid.  The  presence  oi  aluminium 
(or  beryllium)  and  absence  of  calcium  were  proved  by  qualitative  test. 

Obs.— Occurs  very  sparingly  at  Stoneham,  Me.,  associated  with  the  beryllium  phosphate, 
herderite,  and  the  beryllium  silicate,  bertrandite.  Only  a  single  specimen  has  thus  far 
been  found. 

Named  after  Dr.  A.  C.  Hamlin  of  Bangor,  Me.,  author  of  a  work  on  precious  stones. 


3.  Apatite  Group.    Hexagonal  with  pyramidal  hemihedrism. 
Phosphates^  Arsenates^  Vanadates  of  calcium  and  lead^  with  chlorine  or  fluorine. 

General  formula  R,(F,Cl)[(P,As,V)OJ,  =  (R(F,C1)  )R,[(P,A8,V)0J,; 

Also  written  3R,(P,  As,V),0,.R(F,Cl),.  Here  R=Oa  or  Pb,  also  Mn. 

i 
649.     Apatite  (CaF)Ca,(POJ.        Fluor^patite  0-7346 

or  (CaCl)Ca,(PO  j,       Chlor-apatite 

Manganapatite       (CaF)Ca,(PO  j,  with  (MnF)Mn,(POJ, 

660.  Pyromorphite  (PbCl)Pb,(PO0,  0-7362 

Polysphserite  ( (Pb,Ca)Cl)  (Pb,Ca)/PO,), 

661.  Mimetite  (PbCl)Pb,(AsO,),  07224 

662.  Vanadinite  (PbCl)Pb,(VO,),  0-7122 


649.  APATTrB.     Crystalligedfrom  Spain,    Chrysolite  ordinaire  de  Li$U  (with  figs.),  Crist.. 
1772.  2,  271,  1788;  =  Spar^elgrUue  Stein krystalle  aus  Spanien  nflhem  Apatit    Wern.,  Bergin 
J.,  74,   1790;  =  Spargelstem  TFJw'n./  Asparagus  Slone;   Pierre  d'Asperge  Fr,;  Aspamgolithc 
AbOdgaard,   Ann.    Cb.,  32.  195,  1800.     Cbaux  phosphatee   Vauq.,  Ann.  Ch.,  26,  128.   1799. 
Phosphute  of  Lime. 

Cryaifr.  Saxony.  Aquamarin  (celandine-green,  fr.  Schneckenstein)  Brunnieh,  his  Cronst.. 
1770.  Amelbiste  basaltine  (mostly  violet,  fr.  Mines  d'etain  de  Saxe)  Sage,  Miu..  1.  281,  1717; 
de  Lisle,  Crist.,  2.  254,  1783;  =  Apatit  Wern,,  Gerhard's  Griiudr..  281,  1786,  Bergm.  J.,  r>76. 
1788,  878.  1789.  Phosphorsaurer-Kalk  Klapr.,  lb..  294,  1788.  Sadisischer  Beryll,  Agtistit 
(with  announcem.  of  supposed  new  earth,  Augustei-de),  Trommedorf^  Trommsd.  J.  Pbarm., 
1800. 

Cryet.  fr,  Nortoay,  etc.  Moroxit  (fr.  Arendal)  Abildgaard,  MolKs  Jahrb.  B.  H.,  2,  4S3, 1796. 
Franco)  ite(fr.  D^voufhire)  Brooke,  T,  H.  Henry,  Phil.  Mag,  36,  1850.  Lazur- Apatit  iVl  Ad, 
Bull.  8oc.  Moscou,  30,  224.  1857. 

Maeeive,  La  Pierre  Phosphorique  (fr.  Lagrosan.  Estremadura)  DaHla,  p.  60,  Madrid;  s 
Phosphate  calcaire  Proust,  J.  Phos.,  32.  241,  1788;  PelUtier,  Ann.  Cb.,  7,  1790;  —  Phoephoritt 
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763 


£Vrfr.,  Min..  I,  129,  1794;  id..  Karst,  Tab.,  62,  1808.    Eupyrchroite  (fr  N.  Y.)  Emnuma,  Rep. 
G.  N.  Y..  1888.     Osteolitb  BrcmeU,  Lieb.  Anu.,  79.  1861  =  Boue-phospbate. 

Apatite  (iDcl.  tbe  Saxon  and  the  Spanish  cnrstallized  (Spargelstein)  and  massive  Phos- 
phorite, excl.  Moroxite)  Karst,  Tab.,  36,  1800;  id.  incl.  tbe  same  aud  also  Muruxite)  II.,  Tr., 
2,  1801. 

Hexagonal,  with  pyramidal  hemihedrism.     Axis  i  =  0*734603;    0001  A  lOil 
=  40°  18'  22"  Koksharov*. 


Forms': 

e   (0001,  0) 

m  (1010.  /) 
a  (1120.1-2) 

h  (2lS0,  i^,  t) 
h,  (3120,  t-l.  1)» 


r  (1016,  i)« 
a  (1018,  i)« 
C  (6-0-512,  A)* 
r  (1012.  4) 
V  (8036,  i)« 
6  (8084,  !)• 
«  (1011,  1) 


a  (30S2, 1) 
y  (2021.  2) 
w  (7078.  !)• 
s   (80Sl,  8) 
n  (4041,  4)« 

X   (ll-2-12.i-2)" 
0  (1126,  i.2)« 


k  (4150.  i-J,  r)« 

Also  the  vicinal  form":  d  (81  •4-280,  t^-}). 


ink  =  10*  54' 
mh  =  19'  6' 
cr  =  8'  8' 
e<T  =  15-  47 
cZ  =19-28' 
«•  =  22"  69' 
e?;  =  26°  681' 
e€  =  82'  28^ 
eix  =  51'  50' 
cy  =  69'  29' 
«r  =  68*  12' 
c»  =  68**  88' 
cjr   =  73''  86' 

1. 


c0  =  18'  45i' 

c«  =  86°  18' 

69  =  56°  46i' 

cd  =  7r  12' 

cp  =  75°  84' 

CO  =  56°  49' 

en  =  71°  64' 

ci  =  48°  18' 

CM  =  66°  69' 

eq  =  79°    2' 

rr'  =     8°    2' 
aa'  =  46°  88' 

«'  =  19°  11' 


rr 

w 

wx' 
act' 

»$' 


i>  (1124.  i-2)'« 
«  (1122,  1-2) 
9   (1121.  2-2) 
d  (2241,  4.2) 

zone  fiusr'.  r) 
p  (4151.  5.f)« 
n  (8141,  4-1) 


22°  81' 
26°  18* 
81°    8* 


•87° 
46° 

61° 


2' 


65°  28' 
84°  26' 
48°  60' 
56°  80' 
64°  21' 
19°  68' 


3. 


6. 


7. 


6. 


(O 

(7  810  3,  V-V)' 

^ 

(2l8l.  84) 

i 

(1282.  M)* 

t^, 

(8121,  8-i  1)» 

0 

(8142.  2-f  r) 

9 

(4371,7J,r)» 

Mf*, 

"  =  84° 

48' 

mp 

=r    18° 

7f 

mn 

=  22° 

41' 

fni> 

=  27° 

18' 

mfi. 

=  80° 

20' 

fM 

=  44° 

17' 

mi 

=:   65° 

88i' 

mx' 

=  71° 

8' 

aq 

=  \V 

66' 

an 

=  26° 

14' 

ao 

=  86° 

29' 

ax 

=  65° 

66' 

8. 


Fl»  1,  2,  Common  forms.  St.  Lawrence  Co..  N.  Y..  and  Canada.  8,  6,  Alexander  Co.,  N.  C. 
Hidden  Mid  Washington".  4,  Paris.  Me.*  6.  Hebron.  7.  Brancbville,  Conn. .  Pireson 
8,  8t.  Gothard.  Uaidin^er. 
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Crystals  varying  from  long  prismatic  to  short  prismatic  and  tabular;  in  the 
latter  cases  often  highly  modified;  also  in  low  pyramids  (f.  5);  rarely  terminated 

by  a  pyramid  of  the  third  series  (f.  4).    Also  globular 
9.  and  reniform,  with  a  fibrous  or  imperfectly  columnar 

structure;  massive^  structure  granular  to  compact. 

Cleavage:  c  imperfect;  jn  more  so.  Fracture 
conchoidal  and  uneven.  Brittle.  Etching-figures 
conform  to  the  pyramidal  hemihedrism*\  H.  =  5, 
sometimes  4*5  when  massive.  G.  =  3"l7-3"23  crvst. 
Luster  vitreous,  inclining  to  subresinous.  Streak 
white.  Color  usually  sea-green,  bluish  green ;  often 
violet-blue;  sometimes  white;  occasionally  yellow, 
gray,  red,  flesh-red,  and  brown.  Transparent  to 
opacjue.  A  bluish  opalescence  sometimes  in  the  di- 
rection of  the  vertical  axis,  especially  in  white  varieties. 
Some  colored  varieties  pleocnroic;  absorption  e  >  gj. 
Alexander  Co..  K  C.  basal  Optically  — .    Double  refraction   weak.      Some- 

Bection  of  f .  6.  times    abnormally    biaxial     (cf.   Mid.**).      Indices, 

Heusser*': 


Fraunhofer  lines 

D 

E 

P 

G 

flO 

1-64607 

1-64908 

1-65882 

1*65958 

e 

1-64172 

1-64543 

1-64867 

1-65468 

Var.—l.  Ordinary.  Crystallized,  or  cleavable  and  granular  massive.  Colorless  to  green, 
blue,  yellow,  tlesh-red.  (a)  The  (uparcLgusstone,  originally  from  Murcia,  Spain,  is  yellowish 
fireeii.  as  the  name  implies.  Moroxite,  from  Arendal.  is  in  greenish  blue  and  bluish  crystals. 
Both  names  have  been  used  for  apatite  of  the  same  shades  from  other  places,  {b)  LtmurapatiU  is 
a  sky-blue  variety;  it  occurs  in  crystals  with  lapis-lnzuli  in  Siberia,  (e)  Franaflite,  from  Wheal 
Franco,  near  Tavistock,  Devonshire,  occurs  in  small  crystalline  stalactitic  masses,  grayish  green 
to  brown,  and  in  minute  curving  crystals  (anal.  11). 

Ordinary  a|)atite  \&  flaor-apatite,  containing  fluorine  often  with  only  a  trace  of  chlorine,  up 
to  0'5  p.  c:  nirely  the  chlorme  preponderates,  and  sometimes  tluorine  is  entirely  absent.  The 
normal  angle,  ex  (0001  a  lOJl),  and  also  the  specific  gravity  seem  to  diminish  with  increase  of 
the  chlorine  percentage,  but  more  observations  are  needed  to  establish  this  (Kk.,  Pusirevsky, 
Baumh.,  ref.  '}.    The  following  data  are  brought  together  by  Baumhauer: 

Schwarzenstein  Tokovaya  Sulzbach  Rothenkopf  SUudianka  Blagodatsk  Achmatovak 

Chloi-ine                      tr,             001             0-028  0085  0109  0*22  0  51 

8p.  irravity                8*215           8-202           8  153  8-14W  8178  8-132  8  091 

ex  (0001  A  1011)      40"  17'        40**  18i'  40"  \^'  40'  lOf '  —          40"  161'  40^  ^ 

2.  ManganapatUe  (Siewert,  Zs.  Kat.  Halle,  10,  889,  1874)  contains  manganese  replacing 
calcium.  The  original  is  a  variety  from  San  Roque,  near  C6rdoba,  Argentine  Republic,  color 
dark  bluish  green,  containing  6'7  p.  c.  MnO.  anal.  26.  For  other  occurrences,  which  liavt^  pmvt'd 
to  be  not  uncommon,  see  anals.  27-38.  The  dark  ereen  apatite  from  Dixon's  quarry,  Wilmington. 
Del.,  also  contains  considerable  manganese  (Gentn,  priv.  contr.). 

Cupro-apatUe  K6.9^m,  Tabl.  Min.,  45,  1869.  From  near  Coquimbo,  Chili,  at  the  mines  of 
Tambillos,  occurring  in  clear  turquoise-blue  crystals,  containing,  according  to  F.  Field,  2093 
CuO.  the  copper  being  present  as  phosphate;  it  needs  confirmation. 

3.  Fibrous,  concretionary,  stalactitie.  The  name  Phonphorite  was  used  by  Kirwan  for  all 
apatite,  but  it  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  fn)m 
Estremadura,  Spain,  and  elsewhere.  It  has  H.  =  4*5;  G.  =  2*92-3  Forbes,  but  2  98-3  12  aftrr 
ignition.  Enpyrchroite,  from  Crown  Point,  N.  Y.,  belongs  here;  it  is  concentric  in  structure, 
consisting  of  convex  subfibrous  layers,  more  or  less  easily  separable;  H.  =  4*5;  O.  =  3058;  ash* 
gray  and  bluish  gray  in  color,  and  gives  a  green  phosphorescence  when  heated  (whence  the 
name,  from  ev,  well,  nvp.fire.  and  XPocx,  a  color). 

4.  Eartliy  apatite;  Osteolite,  Mostly  altered  apatite.  Coprolites  are  mainly  impure  calcium 
phosphate.  For  both  see  beyond,  p.  7()8  et  »eq.  Lasne  finds  sedimentary  phosphates  to  be  tiuor- 
apatite  in  composition,  C.  R  ,  110,  1376.  1890. 

Pieudoapatite  of  Breitliaupt  from  Kurprinz,  near  Freiberg,  and  Schlackenwakl  in  Bohemia, 
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reek  to  dark  green,  greenisb  yellow.    See  anal.  37.     Stein  regards  it  as  a  result  of  the  action  of 
cai'bonated  waters  on  phospboiite. 

Comi^.—¥ov  Fluor-apatite  (CaF)Ca  P,0„;  for  Chlor^patite  (CaCl)Ca,P,0,, ; 
also  written  3Ca,P,0,  +  CaF,  and  aCa.P.O,  -f  CaCL.  There  are  also  intermediate 
cjoni pounds  containing  both  fluorine  and  chlorine.  The  percentage  composition  for 
these  normal  varieties  is  as  follows: 

Fluor-apatUe  P,Ot  423    CaO  55*5    F  38  =  101  6    or  Ca,P,Os  9225  CaF,     7*75  =  100 

Chiar  apatite  P.O.  410    CaO  58-8    CI  68  =  101*6    or  Ca,P,Og  89  4     CaCl,  106    =100 

In  the  formula  as  first  (and  more  correctly)  written  the  univalent  group  (CaF)  or  (CaCl)  takes 
the  place  of  one  hydrogen  atom  in  the  acid  8HsP04  =  HbPiOh. 

ISome  analyses  give  results  at  variance  with  this  normal  composition,  showing  a  deficiency 

(CaF, 
in  the  fluorine  and  chlorine:  thus  Voelcker  proposes  to  write  the  formula  SCasPaOt.  •<  CnCU,  and 

(CaO 
Hoskvns  Abrahall  gives  Ca,o(P04)t(0,F,,CU).    Cf.  Groth,  Tab.  Ueb.,  74,  1889. 

Fluor-apatiie  is  much  more  common  than  the  other  variety;  here  belongs  the  apatite  of  the 
Alps,  Spain,  St.  Lawrence  Co.,  N.  Y.,  Canada.  Apfttites  in  which  chlorine  is  prominent  are 
rare;  this  is  true  of  some  Norwegian  kinds.  An  apatite  from  Kragerd  contained  4*10  chlorine 
and  no  fluorine,  Voelcker,  J.  pr.  Ch.,  76,  884,  1858,  while  others  gave  1*88  and  1  08.  See  also 
analyses  below.  Varieties  also  occur  in  which  the  calcium  is  largely  replaced  by  manganese,  as 
in  mariganapatite.  Further  Cossa  (Trans.  Ace.  Line.  3,  17,  1878)  has  noted  the  presence  of 
didymium  (also  Ce,La)  in  many  apatites  as  proved  by  absorption  bands  in  the  spectrum;  these 
elements  have  been  found  before  by  chemical  means,  but  usually  referred  to  enclosed  cryptolite. 
Scheerer  found  5  p.  c.  cerium  oxide  in  the  apatite  of  the  augite-ayenile  of  southern  Norway, 
which  is  not  due  to  enclosed  cryptolite— cf.  Bgr..  Zs.  Kr.,  16,  70,  1890. 

AnaL — G.  Rose  first  detected  the  fluorine  and  chlorine,  and  published  the  following  as  the 
composition  of  different  specimens  (Pogg.,  9,  185,  1827): 

1.  Snarum        2.  Murcia  8.  Arendal        4.  Greiner      5.  St.  Gothard 

G.  =  8174       G.  =  8-236         G.  =  8  222       G.  =  3175        G.  =  3197 

Calcium  phosphate         9113  92*066  92189  92 16  9231 

Calcium  chloride  4*28  0*885  0*801  0*15  ir. 

Calcium  fluoride  4*59  7049  7*01  7*69  7  69 

The  following  are  other  typical  analyses;  some  earlier  ones  are  given  in  5th  Ed.,  p.  532. 

1-7,  Hoffmann.  Rep.  G.  Surv.  Canada,  1  U.,  1879.  8.9,  Voel&er,  Inaug^.  Diss.,  Giessen, 
1883.  10.  Rowan.  Ch.  News,  50.  208.  1884.  11,  Maskelyne  and  Fliebt,  J.  Ch.  Soc.,  24,  3, 1871. 
12,  Klenient,  Bull.  Mas.  Belg.,  5,  159,  1888.  13-15,  Hoskyns- Abrahall,  Inaue.  Diss.,  Munich, 
1889.  16,  Saclisse,  after  deducting  impurities,  quoted  by  Stelzner,  Jb.  Mm.,  1.  265.  1889. 
IT.  Scheitel.  ibid.  18.  Nikolayev,  Zs.  Er.,  11,  891,  1886;  also  other  anals.  of  massive  varieties 
with  3  t>5  to  l*t<7  p.  c.  CI.  19-24,  Voelcker,  1.  c.  25,  Waage,  quoted  by  Br5gger  and  Reusch, 
Zs.  G.  Ges.,  27.  674,  1875:  also  another  anal,  with  3*5  p.  c.  CI. 

26.  Sifwert.  I.e.  27. 29,  30,  Penfield,  Am.  J.  Sc.,  19,  367, 1880.  28,  Dewey,  ibid.  31.  Hilger, 
quoted  by  Sandbercer,  Jb.  Min.,  1.  171.  1885.  32,  Weibull,  G.  F6r.  F6rh.,  8,  492,  1886. 
83,  IgelstrOm.  Bull.  Soc.  Min..  6,  803,  1882. 

34.  Garzo  and  Pemielas,  Bull.  Soc.  G.,  17, 157. 1860.  35,  Mayer,  Lieb.  Ann.,  101,  281. 1857. 
86,  37.  Forster.  quoted  by  Stein,  Jb.  Min.,  716.  1866.    38,  Jackson,  Am.  J.  Sc.  12,  73,  1851. 

For  many  other  analyses  of  phosphorite  see:  Wicke,  Nassau,  Jb.  Min..  88.  1869.  Schwack- 
h5fer,  Jb.  G.  Reichs..  21,  211.  1871.  De  Reydellet,  Belmez,  Bull.  Soc.  G.,  1,  350,  1873. 
Niederstadt.  Estremadura,  Ber.  Ch  Ges..  107,  1874.  Nivoit,  Ciply  C.  R.,  79,  256,  1874. 
3I6ller,  Nizhni  Novgorod,  Vh.  Min.  Ges..  12,  61,  187  .  Gunn,  Russia,  Min.  Mag.,  1,  209. 1876. 
Guyol,  Vosges,  C.  R.,  87,  333,  1878.    Vernadsky,  Zmolensk,  Zs.  Kr.,  17,  628,  1890. 

G.  PaO.     CaO      F       CI    AUG,  FcOs  MgO  insol.  C0» 

40*37  53  05  3*81  0  44  0  61  0*15  0*15  3-89  003  =  10204 

4108  54*49  3*47  0  26  0*71  013  016  0*37  0*37  =  10104 

39*05  52-29  3*79  0*48  119  129  0*55  3*49  010  =  102*23 

41  14  55  21  3*86  0  23  0*57  0*09  018  006  0*22  =  101*56 

40  87  54  31  3*73  0  43  0  84  0  91  0  16  115  011  =  102*51 
40*52  54*09  3*38  0*t^9  0*27  0  08  0*21  1*63  0*86  =  10113 
40*81  54*37  3*55  004  0*57  0-13  0*62  0*63  0  52  =  10124 
40*93  54  80  2  20  009  0*86  0*41  019  015  0*86  SO,  0*32, 

[ign.  0-25  =  10110 
41*37    5519    2-45    0*48    0*99    0*24      —     0*99      —   =  101*71 

41  06    58*94    3*30     tr.     019    0*81      —     0*63      —  ign.  0*81 

[=  100*74 


1. 

Str>rrington 

3139 

2. 

Buckingham 

3*149 

3. 

N.  Burgess 

3*160 

4. 

Portland 

3*188 

5. 

Loughborough 

3164 

6. 

Portland 

3*168 

7. 

Tfisifjleton 

3*175 

8. 

Canada 

9. 

«( 

10 

Amelia  Co.,  Va. 

3*161 
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G. 


11.  Tavistock, 

PrancoliU 

12.  Ciply 

18.  Zillerthal 

14.  Jumilla 

15.  EhreDfriedei-sdorf 


P,0»     OaO      F       a    Al.Ot  FetOs  MgO  Inaol.  CO. 

[=  lOlW 

8814    5400    8-84      —       —     0'91»  0'69*    —     2*25  H.0 1*59 

48-49    54-49    1*81    0*57    1*46    0*88    042     tr. 

4  42-86    66-22    1-54      —       —       —       —       — 

41  12    65-45    1-98    024      —     107    0-44*     — 


16. 
17. 
18. 
19. 

20. 

21. 

22. 

28. 

24. 

26. 


Freiberg 
Kiuzigtnal 

Turkestan  8*199 

Norway        cryBt, 


4207  6588  227  —  —  0  56*    —  — 

42-60  55-48  8-41  —  —       —       —  — 

42  51  55-46  8*51  —  —       —       —  — 

41 98  55-29  864  tr,  —       —     0-18-  012      —  =  10116 


—  =  1O207 

—  =  lOOtB 

—  ign.  025 
[=  100-55 

—  igu.  0  57 
[=  10090 

—  r=  101-44 

—  =  101  58 


tt 


i( 


<f 


(< 


A. 
B. 


tt 


«• 


tt 


—  0-64    0-09  80. 014, 
[ign.  0-22  =  99  88 

—  0-34      —  SO,  015, 
[ign.  0-44  =  101-07 

—  0-®      —  SO,  018, 
[ign.  0-80  =  99  85 

—  1-89      —  SO,  015, 
[ign.  0-14  =  96-99 

—  1-77      —  SO,  018, 
[ign.  0-14  =  100-75 

0-81      —  ign.  006 
[=100 

—  0-8       —  Ign.  0-6 

[=99-85 

Incl.  moisture,  in  8.  004;  in  9,  018.     ^  Incl.  COi.SOa.    •  Na«0.    *  FeO  +  MnO.    •  MnO. 


mCLMB. 

Arendal,  Moraxite 
Odegaard,  red 


41-65  54-25 

41-29  54-57 

I  41-17  63-91 

40-29  58-28 

40-48  61-97 

4158  68  92 

4115  610 


1-52  0*92  0*40 

0-81  1-85  1-62 

0-91  104  1-57 

2-26  0-89  0-64 

606  0-91  0-24 

0-60  [8-61]» 

5-8  —  — 


26. 

27. 
28. 
29. 
80. 

81. 
82. 
83. 


Manganapaiite. 
C6rdoba 


Branctiville,  dark  green  8*89 
**  green 

white  8144 

Frauklin  Furn.,  cryet,    3'22 


Zwiesel 

We8tan& 

HorrsJOberg 


PhaepharUe. 

84.  Estremadura 
86.  Amberg 

86.  Staffel 


G. 


87.  "    StaffeliU      8128 

88.  EupyrchraiU         8-058 

•  Incl.  SiO,. 


G.  PtO,     CaO    MnO     F       CI    Al.Oi  Fe«Oi  inaol. 

t  42-54    48-01    6-59    275      —       —     0-92»    —  MgO  0*48 

[=  101-29 
41-68  44-92  10-59  812  008  —0-77  —  =  101-06 
40-96  58-58  2*48  884  —  0*50  008  0  06=10145 
41*47  58-15  1-96  2*68  010  —  0-22  1-50  =  10108 
89  59    51-64    1*85    887    0*04    0*56    0*77      —  ZnO  003, 

[CaCO,  2  82,  H,0  0-52  =    99-69 
8-169       48*95    62*78    804    2*16      —       —       —       —  =  101 92 
42  04    50-12    6-96    8*74     <r.       —       —       —  =  101-85 
86*42    4617    8-80<'  und,       —       —       —  s 

FeO.  ^  Incl.  some  FeO. 


PiOft     CaO      F       CI    Al.O,  Fe,0,  MgO  insol  CO. 

40-12    58  50    216    006    810»  0  61      —       —       —  =  100*21 
89  57    52-21    190     —       —     0*90    009    196    278  Alk.  0*66 

[=  10007 
84  48    45-79    846     —     108    6*42    0*16    4*88^  1*51  Alk  1-00. 

[H«0  2  45=  10117 
89-05    64  67    805      —     0*08    0*04      —       —     8-19HtO140 


46-71    48-71    0-60    0-18 

^  SiO,  « FeO. 


[=  101-48 
—     2*00«     —       —     2-77^H,O0  50 


[=  100  42 


*  CaCO,. 


For  further  analyses  of  phosphorite  see  references  above. 

The  oxygen  equivalent  of  the  tiuorine  (chlorine)  is  to  be  deducted  from  the  above  analyaea. 
Anal.  20,  21  are  from  different  parts  of  the  same  crystal.  From  16,  17,  impurities  have  been 
deducted. 

Pyr.,  etc — B.B.  in  the  forceps  fuses  with  diflSculty  on  the  edges  (F.  =  4*6-6),  colorinff  the 
flame  reddish  yellow ;  moistened  with  sulphuric  acid  and  heated  colors  the  flame  pale  bluish 
men  (phosphoric  acid);  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the 
bead  has  been  previously  saturated  with  copper  oxide,  while  others  give  fluorine  when  fused 
with  this  salt  in  an  open  fflass  tube.    Gives  a  phosphide  with  the  sodium  test. 

Dissolves  in  hydrochloric  and  nitric  acid,  yielding  with  sulphuric  acid  a  copious  precipitate 
of  calcium  sulphate;  the  dilute  nitric  acid  solution  gives  with  lead  acetate  a  while  precipitate. 
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wUch  B.6.  on  charcoal  foaea,  giving  a  glolrale  with  crystalline  facets  on  oooling.  Some 
Tarieties  of  apatite  phosphoresce  on  heating. 

Obs.— Apatite  occurs  in  rocks  of  Yarious  kinds  and  a^^,  but  Is  most  common  in  metnmor* 
phic  crvstalliue  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins, 
particularly  those  of  tin,  in  gneiss,  syenite,  hornblendic  ^eiss,  mica  schist,  beds  of  iron  ore; 
occasionally  in  serpentine;  common  in  igneous  or  volcanic  rocks  in  the  form  of  microscopic 
acicular  crystals  which  have  been  early  formed  in  the  crystallization  from  the  magma;  som^ 
times  iu  ordinary  stratifled.  limestone,  beds  of  sandstone  or  shale  of  the  Silurian,  Carboniferous. 
Jura&sic.  Cretaceous,  or  Tertiary.    It  has  been  ol)served  as  the  petrifying  material  of  wood. 

Among  its  localities  are  Ehrenfriedersdorf  in  Saxony;  Schwansenstein,  Rothenkopf,  Pfitsch 
in  the  Tyrol;  with  epidote  on  the  Enappenwand.  Untersulzbachthal;  6t.  Gothard,  Tavetsch. 
etc..  in  Switzerland;  Myssa-Alp  in  Piedmont,  white  or  colorless,  and  of  like  form  and  color  on 
the  Mittagboru  in  ITpper  Valau;  Zinnwald  and  Schlackenwald  in  Bohemia;  in  England,  in 
Cornwall,  with  tin  ores;  in  Cumberland,   at  Carrock  Fells,  in  celandine-green  crystals  in 

filbertite;  in  Devonshire,  cream-colored  at  Bovev  Tracey,  and  at  Wheal  fVanco  (fianeolite);  in 
reland,  in  a  basuUic  dike  near  Kilroot  in  Antrim,,  also  in  Down,  Dublin,  and  &illiney  Hill. 
The  greenish  blue  variety,  called  tnuroxite,  occurs  at  Arendal,  Snarum.  and  EragerO  in  Norway, 
at  the  latter  place  in  part  flesh-red,  and  looking  much  like  feldspar;  with  magnetic  iron  of  a 
ffreenish  yellow  color  at  Mt.  Blagodatsk  in  the  Ural;  with  black  tourmaline  on  the  Shaitanka 
in  Ekaterinburg;  on  the  SliudianKa  {lasurapaiite);  at  the  emerald  mine  of  the  Tkkova Ja,  85  versta 
N.E.  of  Ekatenuburg:  on  the  Kirfiba,  70  versts  S.W.  of  Miask,  containing  no  chloHoo  (Pusi- 
xevsky),  with  Q.  =:  8'126;  in  Pargas,  Finland.  The  tuparafus-skme  or  tparffMein  of  Jumiila, 
in  Murciainot  C.  de  Gata),  Spain,  is  pale  yellowish  green  m  color;  a  vari^y  from  Zillerthal 
is  wioe-yellow;  a  similar  variety  is  obtained  from  the  Cerro  de  Mercado,  Durango.  Mexico.  The 
phonhorite.  or  massive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  granite  and 
argiilyte.  in  Estremadura,  Spain;  at  Schlackenwald  in  Bohemia:  at  Amberg,  Bavaria, In  Jurassic 
limestone,  nodular  and  stalactiflc;  Nassau,  etc. 

Large  qukn titles  of  apatite  are  mined  in  Norway  at  EragerO,  where  it  was  worked  asesrly  aa 
1854;  also  at  Ode^rd,  near  Bamle,  Norway,  with  eustatite  and  wagnerite  (kjerulfine)  in  large 
crystals;  further  m  veins  at  many  points  alonff  the  southern  coast  from  Laugesund  flord  to 
Arendal.  fn  part  in  connection  witn  the  so  called  **geflecter  gabbro"  mentioned  on  pp.  467» 
472.  in  which  a  triclioic  feld8i)ar  has  been  largely  altered  to  scapolite. 

In  Maine,  on  Long  Island,  Blue-hill  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In 
Jf.  Hamp.,  crystals,  often  large,  are  abundant,  4  m.  8.  of  the  N.  village  meeting-house,  West* 
moreland,  in  a  vein  of  feldspar  and  quartz,  in  mica  slate,  along  with  molybdenite;  fine  ciystala 
at  Piermont.  in  white  limestone,  on  the  land  of  Mr.  Thomas  Cross.  In  Jaois,,  crystals  occasion- 
ally 6  in:  .long,  at  Norwich  (N.E.  part),  in  gray  quartz;  at  Bolton  abundant,  the  forms  seldom 
interesting;  sparingly  at  Chesterfield,  Chester,  Sturbridge,  Hinsdale,  and  Williamsburgh.  In 
Oann,,  at  Branchvflle,  dark  greenish  blue  {manganapatiU),  also  in  greenish  white  and  colorlesa 
crystals,  highly  modified  and  resembling  the  Swiss,  in  idiort  pearly  white  prisms  with  rough 
basal  planes;  at  Leete's  quarry,  near  Stony  Creek.  In  New  York,  lar^e  crystals  of  apatite  are 
found  in  St.  Lawrence  Co.,  in  granular  limestone,  with  scapolite,  titanite,  etc.,  at  Hammond, 
Qouvemeur;  in  Rossie,  with  titanite  and  pyroxene,  2  m.  N.  of  the  village  of  Oxbow;  also  on  the 
bank  of  Vrboman  Lake,  Jefferson  Co.,  in  white  limestone;  Sanford  mine.  East  Moriah,  Essex  Co.* 
in  magnetite,  which  is  often  thickly  studded  with  six-sided  prisms;  at  the  iron  mine.  Brewster, 
Putnam  Co.:  near  Eden  ville.  Orange  Co.,  asparagus-green,  in  white  limestone:  in  the  same  region, 
blue,  grayish  green,  and  srayish  white  crystals;  2  m.  S.  of  Amity,  emerald-  and  bluish  green 
crystals;  at  Long  Pond,  Essex  Co.,  with  garnet  and  vesuvianite;  fibrous  mammillated  (etip$fr- 
e/nviie)  at  Crown  Point,  Essex  Co..  about  a  mile  south  of  Hammondsville,  in  laree  quantities, 
quarried  for  agricultural  purposes.  In  New  Jera^,  on  the  Morris  Canal,  near  Suckaaunny,  of  a 
brown'color,  in  massive  pyrrhotite;  with  the  magnetite  of  Bryam  mine;  Mt.  Pleasant  mine  near 
Mt.  Teabo,  in  a  low  hill  near  the  junction  of  Rockaway  R.  and  Burnt  ^q^ 

Meadow  Cr.,  f  m:  from  the  canal,  in  masses  sometimes  6  in  through; 
at  Hurdstown^  Sussex  Co.,  where  a  shaft  has  been  sunk  and  the 
apatite  rained;  masses  brought  out  weigh  occasionally  200  fot.,  and 
some  cleavac^  prisms  have  the  planes  8  in.  wide.  In  P^nn.,  at 
L«eipetvi]le.  Delaware  Co.;  in  Chester  Co.,  at  New  Garden;  in  Bucks 
Co.^at  Southampton,  manganesian,  Qenth.     lo  Maryland,  near 

BaltmoTe..  In  Dkaioare,  at  Dixon's  quarry,  Wilmington,  of  a  rich 

blue  color.    Ittlf,  CaroHna,  in  highly  modified  clear  yellow  crystals 

it,  0,  p.  708),  alao^^.  slender  greenish  prisma  with  hiddenite,  rutihs, 

emerald,  dolomite,  inusoovite,  etc.;  at  Stony  Pointy.  N.  Carolina,  one 

of  the  latter  habiiseemed  to  be  a  cruciform-twin  wl^h  1w.  pi.  t  (f.  10). 
In  Canada^An  North  Elmsley,  and  passing  into  Bouth  Burgess, 

ta'in  extensive  bed  10  ft.  broad,  8  ft.  of  whfch  are  pure  sea-green 

apatite,  and  outsidn  of  tills  mixed  with  limestone,  and  sometimea 

oc<nirring  in  prisms  a -foot  long  and  4  in.  through,  with  pyroxene 

*nd  phlogopite-ajlikwva;^^^^  onW  0-5  chlorine  (Hnnt);  Alex.  Co.,N.  C..H.  AW 

aamllar  in  Ross;  at  the  foot  of  Calumet  FaUs,  in  blue  crystals; 

lalsQ  near  BlaisdelVs  mill  on  the  Gatineau;   at  St-  Roch,  on  the  Achtgan,  clear  roee-xtd. 

»methystine»  and  colorless  crystals,  with  augite. 
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In  extensive  beds  in  the  Laurention  gneiss  of  Cansda,  nsually  associated  with  limealooe. 
and  accompanied  by  pyroxene,  amphibole,  titanite,  zircon,  garnet,  Tesuvianite,  and  maay  other 
■pecies.  ^Prominent  mines  are  in  Ottawa  county,  Quebec,  along  the  Lidvre  river  in  the  towusliipi 
ofx Buckingham,  Templeton,  Portland,  Hull,  and  Wakefield.  Also  in  Renfrew  counUr.  Ontario, 
and  in  Lanark,  Leeds,  and  Frontenac  counties.  The  yield  in  1889  was  80,500  tons.  The  cr^-stals 
of  apatite  are  sometimes  of  enormous  size;  one  crystal  from  Buckingham,  Ottawa  Co.,  Quebec, 
weighed  550  lbs.  and  measured  72^  inches  in  circumference 

Apatite  was  named  by  Werner  from  aitaralety,  to  deceive,  older  mineralogisis  having  referred 
it  to  aquamarine,  chrysolite,  amethvst,  fluor,  schorl,  etc. 

For  a  comprehensive  review  of  the  occurrence  of  apatite,  phosphorite,  and  calcium  pIio&- 

Ehate  in  general,  seeR.  A.  Penrose,  U.  8.  O.  Surv.,  Bull.  49,  1888,  who  also  gives  an  extended 
ibliography.  On  the  Canadian  deposits,  see  Harrington,  O.  Surv.  Canada,  1-50  6, 1877-78; 
Vennor,  Kep.  G.  Surv.  Canada,  1870  et  seg.;  also  Hoffmann,  1.  c,  ref.  on  p.  765.  On  Ihe 
apatite  of  Korway,  see  BrOgger  &  Reusch.  Zs.  O  Ges.,  27,  646,  1875;  N>t  Mag.,  26,  255,  1860; 
H.  Sjogren,  G.  FOr.  FOrb.,  6,  447,  1888;  G.  LOfstrand,  ibid.,  12,  145, 207. 1890;  G.  Torell.  ibid., 
p.  865.  Of:  the  phosphorite  of  various  localities,  see  ref.  on  p.  765.  See  also  Phoqibatic 
Kodules  below. 

Alt.— See  osteolite.  etc,  below.  Moore  and  Zepharovich  have  described  apatite  altered  to 
Mllaite  from  Fresno  Co.,  California.  Zs.  Er.,  10,  240, '1885. 

Artil— £arly  obtained  by  Deville  &  Caron  (C.  R.,  47,  985,  1858,  and  Ann.  Ch.  Phy&,  67» 
448,  1863).  Lechartier  has  sbown  (C.  R.,  66,  172,  1867)  that  an  arsenic  apatite  may  be  made  by 
fusion  togetber  of  calcium  arsenate  and  i^lcium  chloride;  and  tbat  from  the  same  at  a  lower 
temperature  an  arsenical  wagnerite  is  obtained  in  crystals.  See  also  Fouque-Levy,  Synth.  Mln.» 
862,  1882,  Bourgeois,  Reprod.  Min.,  178,.  1884. 

Re£— 1  Ekaterinburg,  Min.  Russl.,  2,  89.  1854;  see  also  ib.,  6,  86,  1866.  where  the  ratber 
widely  varying  angles  for  different  localities  are  compared.  A  review  of  the  angles  for  apatite 
from  different  localities  is  given  by  Baumhauer,  Zs.  Kr.,  18,  81,  1890,  in  part  quoted  on  p.  761 

*  Cf.  Scbrauf,  Ber.  Ak.  Wien,  62  (1).  745  et  eeg„  1870.  also  Athis  xviii-xx;  earlier  Haid., 
Us,  1824,  Kk.,  1.  c.  *Cf.  Klein,  Jb.  Min.,  485,  1871.  «  Questioned  by  Scbrauf,  but  noted 
by  E.  S.  D.,  see  •below.    »  StrQver,   Att.  Ace.  Torino,  3,  125,  1867,  6,  868,  1871.    •Scbiauf. 

I.  c.  ^  Klein.  Untersulzbach,  Jb.  Min.,  121,  1872.  •  Scbmidt,  Tavetsch,  Zs.  Kr.,  7.  551,  1883. 
•  £.  S.  D.,  Paris,  Me.,  Am.  J.  Sc.,  27,  480,  1884.  i^  Flhik,  Nordmark,  Ak.  H  Siockh.,  Bih, 
12  (2).  No.  2,  42. 1886.  "  Weisbach,  Ebrenfriedersdorf.  Jb.  Min.,  2,  249,  1882.  »  Vrba,  Pisek. 
Zs.  Kr.,  13.  464,  1889.     >>  Hidden  and  Washington,  Am.  J.  Sc.,  83,  508,  1887. 

'«  Etehing-figures,  Baumhauer,  Ber.  Ak.  MUnchen,  6,  169.  1875;  Ber.  Ak.  Berlin.  868,  1887, 
447,  1800.  *«  Pusirevsky,  quoted  by  Kk.;  also  Baumh.,  Zs.  Kr.,  18, 41. 1891;  Mid.,  Ann. Mines, 
10,  147,  1876.    i«  Erfraetive  indices,  Heusser,  Fogg.,  87.  467,  1852.    Elaetidty,  Vater,  Zs.  Kr., 

II,  581,  1886.    PyroeUetricity,  Hankel,  Wied.  Ann.,  6,  52,  1879. 

OsTEOLiTB  is  a  massive  impure  form  of  calcium  phosphate,  and  according  to  A.  H.  Church 
(Ch.  News,  16, 150, 1867),  after  analyses  of  specimens  from  various  localities,  it  is  to  be  regarded 
as  an  altered  apatite.    The  ordinary  compact  variety  looks  like  lithographic  stone  of  white  to 

frav  color.  It  also  occurs  earthy.  H.  =  1-2;  G.  =  2-8-8*1 ,  fr.  Ostheim  near  Hanau.  Bromeis; 
*8o.  ibid..  Church;  luster  feeble  or  wanting.  Excepting  impurities,  it  has  the  composition  o( 
apatite,  although  most  analyses,  excepting  those  of  Church,  do  not  show  fluorine  or  chlorine. 
Analyses:  5tb  Ed.,  p.  538.  584.  Named  from  oar ^ or,  bane,  and  XiOoi,  since  bones  consist 
largely  of  the  same  phosphate. 

Epiprosprobitb  Breithaupt,  B.  H.  Ztg.,  25,  194,  1866.  Occurs  reniform,  of  scaly-granular 
istructurc,  iucliniug  to  fibrous,  vitreous  luster,  leek-  to  celandine-green  coldr,  with  Bi.  =  4*5-5, 
G.  =  3*125.  According  to  Richter  it  fuses  with  much  difficulty,  and  affords  indications  of 
phosphoric  acid,  lime,  ii'on  protoxide,  alumina,  and  a  very  litUe  silica;  not  tested  for  fluorine  or 
chlorine,  because  o^  too  little, material.  Occurs  with  garnets  and  graphite  in  a  ciystalline  rock, 
but  locality  unknown. 

Talc-apatite  Hermann,  J.  pr.  Ch.,  31,  101,  1844.  An  apatite  from  chlorite  slate  near 
Zlatoust,  containing  a  large  percentage  of  magnesia  in  place  of  pail  of  the  lime,  and  low  in 
specific  gravity.  It  occurs  in  6-sided  prisms,  grouped  or  sinele;  H.  =  5;  O.  =  2*7-2*75;  luster 
dull  to  earthy;  color  milk-white,  yellowish  externally;  feebly  translucent.  Anal.,  Hermann, 
deducting  9*50  insoluble  material  as  impurities: 

P.O.  43*11        CaO  41*44       MgO  8  55       Fe,0, 110       010*92       80.  2  82  F  tiiuifC 

Berselius  suggests  that  the  magnesia  may  have  come  from  the  gangue.    According  to  Volger 
it  is  an  alterea  impure  apatite.    Some  magnesia  is  present  in  many  apatites  (Bischof). 

IItdroapatite  Damour,  Ann.  Mines,  10,  65,  1856.  In  mammillary  concretions,  looking  a 
little  like  chalcedony.  H.  =  5*5.  Q.  =  3*10.  Color  milk-white.  8ubtransparent.  Compon- 
lion  that  of  a  hydrous  apatite.    Analysis  by  Damour: 

P.O.  40  00  CaO  47-81  F8-86  Ca8*60  H,0  5*80  =  99  57 

Heated  in  a  tube  it  decrepitates  and  gfvea  out  ammoniacal  water.  Found  near  8t.  Girons  in 
ihe  Pyrenees,  in  the  fissures  of  a  brownish,  ferruginous^  argillaceous  achist*  a  rock  wliich  aol 
ihx  distant  affords  wavelUte, 
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Besides  the  definite  mimral  phoiphatet,  loclndlDg  normal  apatite,  phosphorite,  etc.,  thero 
are  also  extensive  deposits  of  amorphous  phosphates,  consisting  lamly  of  "bone  phosphate ** 
<(^PsOsX  of  great  economic  importance,  though  not  having  a  definite  chemical  composition. 
and  hence  not  strictly  belonging  to  pure  mineralogy.  Here  belong  the  phosphatic  nodules, 
coprolites.  bone  beds,  guano,  etc. 

PHoaPHATic  Noddles.  Coprqlitbs.  Phosphatic  nddules  occur  in  many  fossiiiferous 
rocks  of  different  ages,  and  are  probably  iu  all  cases  of  organic  origin.  Theysometimes  present 
a  spiral  or  other  interior  structure,  derived  from  the  animal  organization  that  afforded  them,  and 
in  such  cases  their  coprolitic  origin  is  unquestionable.  In  other  cases  there  is  no  definite  or  only 
a  concretionary  structure.  Phosphatic  nodules,  from  the  Lower  Silurian  rocks  of  Canndn, 
contain  sometimes  fragments  of  shells  of  Linsula  and  Orbicula.  which  shells,  unlike  most  others* 
consist  largely  of  phosphates.  They  are  found  in  the  Chazy  formation  at  AUumette  Id., 
Hawkesbury.  R.  Quelle,  and  elsewhere.  They  have  been  investigated  by  T.  S.  Hunt  (Logan's 
Bep.  Can.,  1851-53,  1868,  and  Am.  J.  Sc,  17.  285,  1854). 

The  nodular  phosphatic  deposits  are  most  abundantly  developed  in  the  Tertiary  of  South 
Carolina,  where  they  hiive  been  extensively  mined  since  1868.  There  are  three  principal  regions: 
first,  near  Charleston,  north  und  east  of  the  city,  from  Waudo  river  and  the  east  branch  of  the 
Cooper  river  on  the  northeast  to  Rantowles  creek  and  Stone  river  on  the  southwest.  Again* 
west  of  the  above  from  the  Edisto  river  to  Horseshoe  creek,  and  flualljr  between  Bull  and  Broad 
rivers  with  the  deposits  of  Cousaw  and  Beaufort  rivers  and  those  of  Chisholm  island.  There  are 
also  other  points  where  the  nodules  have  been  obtained.  They  are,  iu  giiueral,  most  abundant 
in  river  bottoms,  where  they  have  been  washed  together  from  their  original  befis. 

Tlie  nodules  are  irregular  in  form  and  range  from  the  size  of  a  pea  or  larger  up  to  a  ton; 
the  larger  masses  often  formed  by  the  union  of  many  small  nodules,  'lliey  vary  m  hardness 
from  2  to  4  and  in  specific  gravity  from  2*2  to  2*5.  They  have  no  crystalline  structure,  but 
•omethnes  are  distinctly  concretionary.  In  color  they  vary  from  light  gray  to  brown  and  rarely 
Jet  black.  Chemically  they  usually  consist  of  from  60  to  60  p.  c.  or  more  of  bone  phosphate, 
with  6  to  8  p.  c.  calcium  carbonate,  4  to  5  p.  c.  organic  matter  and  moisture,  and  a  variable 
amount  of  sand.  The  nodules  are  accompanied  by  the  remains  of  marine  life  of  various  forms^ 
sharks'  teeth,  etc. 

Phosphatic  deposits  also  occur  in  North  Carolina,  Alabama,  and  Florida.  Those  of  Florida 
have  come  into  prominence  recently  (since  1889),  and  have  already  assumed  considerable 
economic  importance.  The  beds  have  been  traced  from  near  Tallahassee  and  Gainesville  through 
Madison  and  Alachua  counties,  along  a  line  nearly  250  mil^  long,  running  a  little  east  of  south 
to  the  mouth  of  Peace  R.  into  Charlotte  Harbor.  The  l>eds  are  chiefly  in  Madison,  Alachua. 
Levy,  Marion,  Citrus,  Hernando,  Pasco,  Hilisboro,  Polk,  and  De  Soto  counties.  Thejnaiu  point 
of  interest  Is  at  Dunuellon  between  Marion  and  Citrus  Cos.  The  Florida  phosphate  has  been 
called  Floridite  by  Cox  (Proc.  Amer.  Assoc,  p.  260, 1890).  Much  of  it  is  a  hard  phosphate  rock 
{roek  phamhaU),  sometime  a  "  pea  like  phosphorite  ";  there  is  also  a  conglomerate,  and  again  it 
is  soft  ana  plastic;  it  is  stated  to  average  about  80  p.  c.  or  more.of  bone  pnosphate. 

Other  phosphate  deposits  occur  in  the  sreensand  of  England,  in  N.  Wales  (L.  Silurian), 
in  Belgium,  France.  Russia,  etc.  See  further  C.  U.  Shepard,  South  Carolina  Phosphates 
<Cliarleaton,  1880);  Penrose,  U.  S.  Q.  Surv.,  Bull.  46,  1888.  referred  to  above  and  here  quoted 
from;  also  on  the  Florida  deposits.  Cox,  1.  c,  Darton,  Ami  J.  Sc.,  41, 102,  1891;  also,  in  general^ 
the  authors  quoted  above  (p.  768). 

GUAKO.  Guano  is  bone  phosphate  of  lime,  mixed  with  the  hydrous  phosphates,  and  gener- 
ally with  some  calcium  carbonate,  and  often  a  little  magnefda,  alumina,  iron,  silica,  gypsum* 
and  other  impurities.  It  often  contains  9  or  10  p.  c.  of  water.  It  is  often  granular  or  oolitic; 
also  compact  through  consolidation  produced  by  infiltrating  waters,  in  which  case  it  is  frequently 
lamellar  in  structure^  and  also  occasionally  stalagmltic  and  stalactitic.  Its  colors  are  usually 
myish  white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  luster  of  a  surface  of 
fracture  earthy  to  resiiious.  Shepard's  PytoclaHU  (Am.  J.  Sc,  22,  97,  1856)  is  nothing  but  the 
bard  guano  from  Monk's  island,  Caribbean  sea,  the  mass  of  which  he  named  Pwrognanite,\\isA&t 
the  wrong  idea  of  ito  having  undergone  the  action  of  heat;  in  a  later  notice  (ibid..  23,  404.  1882) 
8hepard  suggests  that  pyroclasite  may  be  a  "  uniform  compound  of  monetite  and  monite"  or  "  a 
mechanical  mixture  of  the  two."  Phipson's  SomhrerUe  (J.  Ch.  Soc.,  16,  277.  1862)  is  similar  to 
pyroclasite  from  Sombrero,  as  shown  by  A.  A.  Julien  (Am.  J.  Sc.,  36,  428,  1868).  The  waters 
which  have  filtrated  through  the  guano  at  Sombrero  have  altered  the  coral  rock  adjoining,  turning 
it  more  or  less  completely  mto  phosphate  of  iinieof  a  yellowish  or  brownish  color;  and  puosphntic 
aCaUiffmites  and  stalactites  resinous  in  fracture  are  common. 

Shepard's  massive  Qlavbapatiu,  yellowish  brown  t«)  chooolate-brown  in  color,  and  in  fibrous 
stalactites,  from  Monk's  island  H.  c).  is  also  in  all  probability  merely  the  guano  rock  above 
described.  He  says  the  mineral  contains  15*1  p.  c.  of  sodium  sulphate,  with  74*0  of  calcium 
phosphate,  and  10*3  of  water;  but  -such  a  compound  is  hardly  a  possibility,  and  thefacft  of  its 
existence  needs  confirmation*  The  name,  from  glaubor  and  apatite,  alludes  to  the  composition 
The  mineral  includes  also  "'  tabular  crystals."  which  may  possibly  be  bruMie,  although  the 
€X>inposition  is  against  it  For  analyses  of  the  guano  of  Mezillones  see  Domeyko.  C.  R.,  90. 
544,  1880.  J     ,  .       . 

For  various  guano  minerals  see  monetite,  struvitc,  brushite,  metabrusbite.  martinite.  etc« 
pu  784,  etc.;  also  siercurite,  p.  826  ^ 
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_     _     __..      BIymirt,  Mine™  plumW  Tlridis  pt.,  WaU.,  Hin„  M, 

1748,  Mloe  de  Plomb  verte  Fr.  Trl.  Wall.,  1,  SS6.  I8S8.  GrDnbleiera,  BrauDbleien,  SdHlim. 
DroedcD  Mng.,  3.  TO,  1761,  2,  467,  ITS.'J  (nlth  oba.  on  idcDtlt;}.  OrOu  Bleyerz,  Phosphdi- 
BAUSEHALTio  ifr.  ZscbcpBu),  Klapr.,  CrelVe  Anh.,  1.  894,  1784.  Oreeo  Lead  Ore,  Brown  Letd 
Ore,  Pliosnbate  of  Lead,  PbosphorsnureB  Blei,  Pbosphorble).  Buntblelerz,  0«rm.  Plomb 
phospbaie  Ft.  Poiyclirom,  Pjromorphil,  Bau*m.,  Hanrtb..  1089,  1080.  1818,  Traubeubleitf, 
lb.,  1093.  PolysphieHi  Breith..  Char.,  54,  1832.  Nussierite  Danhauter,  Barmel,  Ann.  Cb. 
Pbvs.,  62,  217.  1836  MiesH  Breilh..  Haudb..  S8S,  1841.  Cherokine  S/up-,  Rep.  Cancon  Mfaie, 
1K&6,  Miu.,  407.  1857.  Am.  J.  Be.,  34,  38.  1857. 

HexH^onul,  with  pjramid&l  bcmibedrism'.     Asia  d  =  0*7363;  0001  A  1011  = 
•40"  22'  Haidinger'. 

romw'i  e(OOOl.O);  Bi(10iO, /).  a  (Il20,  (-2):  !F<10il,  1),  y(a(fil.9),»(404I,4|.  #(ll5l,3-S). 

".  M  =  65°  49 ;  xtf  =  87"  47i\  V^  =  ta'  Si', 
53'. 

CrjBtals  priatnutic,  with  facee  m  Gtriate<I  vertically,   and  ofteji  in  rounded 

barrel-shaped  forms;   alBO  iu  branching    groups  of  pnsmatic  crystals  in  nearlj 

parallel  position,  tapering^  down  to  a  slender 

'■  point.   Often  globular,  reniform,audbotryoidal 

or  verruciform,  with   usually  a  subcolnmnar 

structure;  also  fibrous,  and  granular. 

Cleavage:  in,  x  (1011)  in  traces.  Fracture 
Bubcoiiclioidal,  uneven.  Brittle.  H.  =  3-5-4. 
G.  =  6'5-7-l  mostly,  when  pure;  5-9-6'5,when 
containing  lime.  Luster  resinous.  Color  green, 
yellow,  and  brown,  of  different  shades;  some- 
times wax-yellow  and  fine  orange-yellow;  also 
gi-iiyisb  white  to  milk-white.  Streak  whiu, 
sometimes  yellowisli.  Subtransptireiit  to  Bnl>- 
transluceut.  Optically  — ,  Sometimes  biaxial, 
and  increasingly  so  as  the  amount  of  arsenic 
increases.    Cf.  mimetite,  p.  772. 


NeTCbinsk,  Erem. 


Tar.- 


.   Ordinary, 


tionarj/  groups  or  masscB  of  crysiala,  baving  tbe  surface  augulnr 
rnaitive.     (f)  Earthy;  lucniEiitig. 

2.  Folytphirriie.  Containing  llroe:  color  brown  ol  dlOereut  alindes,  yellowtoh  gtaj,  pale 
yellow  to  nearly  while:  strenk  while;  O.  =  5'89-6'44.  Karely  In  Bcparale  crystaU;  uiually  in 
gronpa,  globular,  mnminillary,  verrnciform.  MUtite.  from  Mlti  In  Bobemla,  is  a  brown  varlei)'. 
JfatturiU  U  BimilBv  and  impure,  from  NuealSre,  near  Beaujeu,  France;  color  yellow,  greenteb, 
or  graytsb;  G.  ~  S  042.  6%«rt)Atn«  is  milk-white  or  pinkish  wblte  In  color,  and  occurs  in  alighlly 
acuminated  prlsme,  and  also  liolryoidal  and  massive;  G,  =  4'8  (n;  from  the  Cantoa  mine, 
Cherokee  Co.,  Georgia.  8.  Chromyftrovt;  color  brllHaut  red  and  orange.  4.  ^ranmr«mu; 
tMlor  green  10  while;  G,  =  0'5-6'B.   .S.  Pteudomorpttom;  (a)  after  galena;  (ft)  cenisaftc 

Botb  Ibe  green  and  brown  colon  occur  with  the  pure  photpbale  of  lead,  as  well  ■■  ibat 
containing  calclnm. 

Comp.— (PbCl)Pb  P,0  or  also  written  3Pb,P,0..PbCl,  =  Phosphorns  pentoi- 
idc  15-7,  lead  protoxide  82-2,  chlorine  2-6  =  100-6,  or  Lead  phosphate  89-7,  lead 
chloride  10-3  =  100. 

Tbe  phoiphoriis  is  often  replaced  bv  anenic,  and  aa  the  amount  Incrraaes  the  apectea  pMMa 
Into  mimetite.    Calcium  also  replaces  the  lead  to  a  considerable  eaten). 

Aaal.-l,  Hilger,  Jb.  Mln..  129, 1879.  2-S,  Janoettaz  and  Michel,  Bull.  Soc.  Htn..  4,  -an, 
'1881.  e.  RIvoi,  quoted  by  Jsnneiuz  and  Michel.  7,  Hidegh,  Za.  Kr.,  8,  SS5. 1888.  8;  Heddle, 
Min.  Mag,  6,  31,  1682,  9-11,  Collie,  J.  Cb.  Soc.,  6B,  sl.  1888.  IS,  FMenen.  Jb.  Mtn..  88S, 
1871.  18, 14  Selde),  quoted  by  Sandberger,  Jb,  Mtn.,  222,  1864.  IS.  16,  Eenlen,  Sdiw.  3.. 
«a,  \etitq.  1831,  also  other  anals.  of  the  normal  variety.  17,  O,  BaiTuel,  Add.  Cb.  Pbya.,e8L 
317.  1887.    18-23,  Jaouettas  and  Micbel,  1.  c. 


\.,Ordmarf. 


\,  Derabacb, 

i,  Ema 

8    Erameodlngen 


P.O.  As.04  FbO  OiO  a 

IftDO     —     80-8B  0-42  218  bad.  O-H  ■ 

15-7»     —     69-18  —  8-62  =  10(W17 

15-n      —     SI -73  —  8-78  =  100-0> 
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B.  P.O.  A».0. 

4.  Joachirostbal  16  69  — 

5.  HofsgruDd  17  12  — 

6.  Huelgoet  1810  — 

7.  Schcmnitz  10-94  — 

8.  LeftdhilU  15  63  -^ 

9.  ••         &range  15'7       -^ 

10.  ••         grun  15-9       — 

11.  yellow  15  9 

2.  Containing  Caldum. 

13.  Schapbach,  green 

18   BkdenmeW^h  waa-yelkno 

14  "  dark  orange 

15.  Freiberg  G.  =  6  093 

16.  Mies  G.  r=  6  444 

17.  Jiftaierils 

8.  €bniainittg  Arnnic* 

18.  MaHenberg  14-56  3'7l^ 

19.  Zscbopau  15*56  3-84 
80.  '<  18*93  8-54 
31.  RoughteQ  Oil!  11*81  8  98 
d3.  Cornwall  5*20  9*38 


PbO  CaO  a 

—  76  86  —  3  45  FeO  8  00  =  98-90 

—  79  90  —  3  47  FeO  0  87  =  100*36 

—  77  87  1-25  3  43  FcO  0  15.  CaF,  1-80  =r  101 

—  «0  97  0*35  3*54  =  99*70 
-^  81-81  —  3-63  iron  pho6phate0'45=100'57 
-^  81-4  —  3  6   =99-7 

—  —  —  3-6 

—  81-6  —  3  8 


16*35  0-61  77-17    8  38  3-63  F.Ou.O  <r.  s  9998 

1611  0  66  77  46    3*40  3^  =  99*87 

15*88  0*69  77-45    3  45  und. 

[\Bm  —  7317    6-47  1-94  =  99  94 

[18-85]  —  76-88    8  71  8-95  =  99  94 

19  80  406  63*64  13*80  l*95-Fe03-44, 81017-303100 


80-73 
79*28 
78-88 
77*29 
8803 


2-45  =  100  45 

3-85  =  100*08 

3  85  FeO  1  7b  =  99*94 

3  81  =  99-89 

3  53  =  10003 


A  calcium  Tanado-pyromorpbite,  with  G.  =  6*9-7-0,  from  Leadhilla  gave  Collie:  Lead 
phosphate  530,  lead  vanadate  19  3,  calcium  phosphate  15*8,  lead  chloride  11*4.  J.  Ch.  8oc.. 
66.  94.  1889. 

Pyr.,  etc.-— In  the  closed  tube  gives  a  white  sublimate  of  lead  chloride.  B.B.  in  the  forcept 
fuses  easily  (F.  =^1*5).  coloring  the  dame  bluish  grecj;  on  charcoal  fuses  without  reduction  to 
a  elobule.  which  on  cooling  assumes  a  crystalline  polyhedral  form,  while  the  ooal  is  coated 
wnfte  from  chloride  and,  nearer  the  assay,  yellow*  from  lead  oxide.  With  soda  on  charcoal 
yields  metallic  lead;  some  varieties  contain  arsenic,  and  ffive  the  odor  of  garlic  in  R.F.  on 
«barcoal.  With  salt  of  phosphorus,  previouslv  sattrrated  wiin  copper  oxide,  gives.an  azure-blue 
^olor  to  the  flame  when  treated  in  O  F.  (chlorine).     Soluble  in  nitric  acid. 

Obs.— Pyromorphite  occurs  principally  in  veins,  and  accompanies  other  ores  of  lead. 

Occurs  at  Poullaouenand  Huelgoet  iu  Brittany;  at  Zschopau  and  other  places  in  Saxony;  at 
Pfibram.  Mies,  and  Bleistadt,  in  Bohemia:  at  Sbnnenwirbel  near  Freiberg;  Clausthal  in  the 
Harz;  in  fine  crystalsat  Ems,  Braubach.  in  Nassau;  also  at  Dernbach  near  Montabaur  in  Nassau; 
Kranzberg  near  Usinffen;  Berezov  in  Siberia;  in  the  Nerchiuslc  mining  district,  in  fine  crystals; 
Cornwall.  gi*een  and  orown;  Devon,  gray;  Derbyshire,  green  and  yellow ;  Cumberland,  golden 
yellow,  in  £nKland;  Leadhtlls,  red  and  orange,  in  Scotland;  Wicklow,  clovc-browu  and  yellow- 
ish green,  ana  elsewhere,  Ireland 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  itiine  near  PhiladeU 
phia.  and  very  fine  at  Phenixville;  also  in  Xfaine,  at  Lubec  and  Lenox;  in  New  York,  a  mile 


south  oY  Sing  Sing;  sparingly  at  Southampton,   Massac liusetts,  and  Bristol,  Conn.;  in  good 

of  bri/ 
Caldwell  Cos. 


crystallizations 


ight  green  and  gray  colors  in  Dnvidson  Co..  N.  C,  also  in  Cabarrus  and 


Named  from  Kvfifflre,  ^of}0fj,form,  alluding  to  the  crystalline  form  the  globule  assumes 
od  cooling.    This  species  passes  iutomimetite. 

Alt. — Occurs  altered  to  galena,  cerussite,  calamine,  calcite,  and  limonite. 

Pseudoapatite  (p.  764)  is  according  to  Frenzel  a  pseudomorph  after  pyromorphite. 

Arttf.— See  mimetite. 

ReC— '  Baumh.,  as  shown  by  etching-figures,  Jb.  Min.,  411, 1876.  *  Haid.,  Brelsgau,  Min. 
Mobs,  a,  184,  1895;  Rose  obtained  «2!  rr  87^53',  Pogg.,  9,  209.  1887.    She.  gives  green  cryst. 


Zschopau.  lai  =  37''  46'.  Pogg.,   100,  800,  1857;  £rem.,  green,  Nerchinsk,  xii  =  87^  43}'  and 
87'  4r,  Vh.  Min.  Ges.,  22, 179.  1886,  and  Zs.  ~ 


Kr.,  13, 191, 1887.    *  Haid,  I.e.,  Erem,  I.  c. 


561.  MIMBTITXI.  Minera  plumbi  Viridis  pt.,  Plumbum  arsenico  minemlisatum.  ^Vall.^ 
Mio.,  896,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  PrtnuU,  J.  de  Phys..  30,  394.  1T87. 
Idem  (fr.  Roziers,  with  anal.)  Fourerog,  Mem.  Ac.  8c.  Paris.  1789.  Arsenikalisches  Bleyers 
Lent.  Min  »  2.  224,  1794.  GrQnbleierz  pt..  Buntbleierz  pt.,  Flockenerz,  Traubenblei  pt.,  Arsen- 
sauree  Blei.  Oerm.    Arsenate  of  Lead,  Green  Lead  Ore  pt.    Plomb  arseniat^  Fr.    Pyromorphite 

St.  Moke.    Mimet^  Beud,,  Tr.,  2,  594,  1882;  Mimetene  Shep.,  Min.,  .1835;  Mimeteslt  Breith.. 
[andb..  289.  1841;   Mimetit  Haid.,  Handb.,   1845.  Gloeker.  Syn.,   1847.    Kampylit  Breith,, 
llHudb.,  2,  291,  1841. 

Hexagonal,  with  pyramidal  hemihedrism'.    Axisii  =  0*7224;  0001  A  lOll  =: 
•39**  50'  Haidinger."    Observed  forms  as  in  pyromorphite.    Also  * : 

h  (2l80. 1  •),  /I  (8l8l,  8-1).    Angles:  xx'  =  87'  2U',  cs  =  55"  19*,  sf*  =  48"  88'. 


772  PHO^SATEB,  AS8ENATSB,  STC 

Habit  of  cmtals  like  pyromorpbite;  sometimeB  rounded  to  globniar  fona 
Also  in  mummiirary  ci-uaU. 

Cleavage:  x  imperfect.  Fracture  uneven.  Brittle.  H.  =  3-5.  Q.  =  7*- 
( -SS.  Luster  resinona.  Color  pale  yellow,  passing  into  brown; 
oi-unge-yel!ow ;  wbito  or  colorless.  Streak  white  or  nearly  ». 
Subtianspurent  to  translucent. 

Optica!)  V  of  Leu  biaxi&l.  Bcrtrand'  baa  Bhown  that  wbilc  the  ptaoaphM 
pyromorpblle,  la  normal);  uolnxial,  the  Rrseoate,  iniiDelile,  la  bluM 
and  Bometimes  with  an  angls  (gE)  ot  M°,  JoliaiiDgcorgeusludt.  A  bul 
Mciiou  sliowa  a  division  iLto  six  trtauijulai'  si'Ciora  with  ax  pi.  parallel 
to  Eliesidi'sor  the  hexagon  nod  Bx.  (— }  ±e.  jBiineltaznnd  Michel  hm 
extended  these  obeervalioDS  wilh  nnulyses  end  Khowii  ihe  increuc  iq 
bfaxUI  clinracier  wlib  increiuv  of  nrseuic  in  passinc  from  pure  pyn> 
morpliite  througli  iu  arseuioil  varietiM  lo  puru  niiniMile. 

Vat.— 1.   OrdinaTg.     {a)  IncryttaU.uiaa.Wj  in   rounded  aggremW 

(ftl  CapillaTv  or  filamentous,  especially  marked  in  a  variety  from  St.  Prii- 

eoUB-BeuTray,  France;  somewhat  like  asbestus,  and  straw-yellow  In  color,     (c)  Coiicrttionarf. 

S.  Cale^erouM.  Bare  belongs  a. variety  from  VDIevleille  near  Ponteibaud,  Puy'de-Ddme. 
HedypfaaDe  (p.  7TS)  formerly  was  placed  here,  but  seems  to  be  disllncl  optically. 

8.  Containing  much  phoMpAorie  acid.  Campglife,  fromDrygill  in  Cumberland,  haaO.=T'3IS, 
and  la  In  barrel-shaped  crystals  {wbeoce  the  name,  from  Ka/ixOkti!.  eurttd),  yellowish  lo  broin 
and  brownlsli  red. 

Comp.— (PbCI)Pb.A8,0  ,  also  written  3Pb,A8,0,.PbCl,  =  Areenic  pentoxide 
S3-2,  lead  protoxide  74-9,  chlorine  2'4  =  100-5,  .or  Lead  arsenate  90-7,  lead  chlo- 
ride 9  '3  =  100.  Fhoephorus  replaces  the  arsenic  in  part,  and  calcium  the  lead. 
JEndlichite  (p.  774)  ie  intermediate  between  mimetite  and  vanadinite. 

Ana] — 1,  RIvot,  quoied  by  Jatmeltazand  Michel.  3,  3,  Jannellaz  and  Michel.  Bull.  8oc 
Mln.,4,  aOO.  1881.  4.  WObler.  Fogg..*,  167.1828;  Dufrenoy.Mio..  3,  269,  1966.  5.  Damour, 
Bull.  8oc-  3Iin.,  S,  84. 1883.  0,  J.  L.  .Smith.  Am.  J.  Be.,  30.  248,  1655.  7.  Hassle,  Ch.  News, 
46.  aiS,  18B2.  S,  (Jenib,  Am.  Pbll.  Soc.,  34,  33,  1887,  also  other  anals.  9,  Bg.,  Pogg.,  91, 
816. 1854.    Also  L&ogban,  Etuiaro  Iwaya,  Q.  FOr.  FOrh.,  b.  372. 1880. 

G.        Aa,0,  P,0.  PbO  CaO  CJ 

28-06     -  75-47  —  2  80  =  10108 

28-41     (r.  7S-10  -^  1'91  =  100-48 

*»l-16    1-08  7002  —  8-81  =    »-58 

4.  '■                                       2810    082  7608  —  880  =  101-24 

5.  Pontglbsud  1905    8-44    71-83    8-46    2-57  =  10044 
«.  PbenTxTlUe,  ImtonffUMV  7-88         2817    014    74-68      —     289  =  101-28 

7.  Eureka.  colM-JMi  6-98         S3'41     (r.     7518     —     822  =  lOOSI 

8.  "DwaMzo,  pteudonuirpKt      6686       8497    008:   7140    0'57    2-47  clay  O'65,ign.O'87=lO0'4S 
8.  Cumberland.  Oampylite      7318        1847    884    7647    080    241  =  10119 

Pyr.,  otc.— In  the  cloaed  lube  like  pyromorpbite.  BjB.  fuses  nt  1,  and  on  cbarcoal  gins  la 
B.F.  an  arsenical  odor,  and  Is  easily  reduced  to  meialljc  lead,  coaling  the  coal  at  flnt  wUh  laid 
chloride,  and  later  with  arsenic  trloxide  and  lead  oxide.  Oivea  the  chlorine  reacUon  as  under 
pyromorpbite.    Soluble  in  nitric  acid. 

Obi. — Occurs  at  Wheal  Unity,  uear Redruth  Id  Cornwall,  and  at  several  other  of  the  Cotcish 
nines;  alsoat  Beer  Alston  In  Devoashire;  Roughteu  Oill,  Drygill.  etc.,  in  Cuuberlnnd;  formerly 
at  Leadlillls  and  Wanlockhead  iu  Bcotlaud.  At  St.  Prix  io  the  Department  of  the  Saone,  In 
France,  in  capillary  eryslalsL  at  Villevieille.  near  Poutglbaud.  Puy-de  DOme;  at  Johanngeorga- 
stadt,  in  Sne  yellow  cryslals;  at  Nerchinsk,  Siberia,  in  reniform  masaes,  brownish  red,  also  in 
floe  crystals,  nlso  at  Ziiinwald,  and  Badeuwellei:  LlDgban,  Sweden;  Mine  grand e,  Marquen, 
Chill;  Peru.  Al  the  Ilrookdalc  mine.  Pbenlxville,  Pa.,  cryslals  of  pyromorpbite  capped  with 
mimetile;  at  the  Cerro  Gordo  mines.  California. 

Pseudomorphs  (annl.  8)  In  reticulated  crystalllQe  groups,  perhaps  after  aoglcalte,  have  been 
described  by  Oenih  and  Rath  from  tbe  Mina  del  Diablo,  Duiango,  Mexico.  Am.  PML  Soc,  24, 
88.  1887. 

Named  from  KtMr/riji,  imilalor.  It  closely  resembling  pyromorpbite.  Beudant's  wort 
'  leltte  is  inadmisalble,  because  wrongly  formed.  Shepard's  modification  of  It,  minutenr,  be 
noH  rejected  for  minulila  In  his  Inst  edition.  Mimetite  la  the  correct  form  In  view  of  tbe  derita- 
tion.     Mobs  united  this  species  wilh  pyromorpbite. 

Artif. — Formed  by  fuslne  together  arsenate  and  chloride  of  lead,  and  dissolving  out  after 
vard  tlie  exccs.iof  chloride.  Lechertler.  C.  R.,  CB  172. 1867.  Michelhas  described  Ihe foniiallDD 
of  cty.ulals  varying  like  the  natural  mineral  from  the  phosphate  to  the  arsenate  and  abowing  like 
optica)  ehamciers.    Bull.  Soo.  Min.,  10,  133.  1887. 
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Rat—'  Banmlianer,  as  sboirn  by  et citing- figures,  Jb.  Mfo..  411,  187S.  *  JchftDngcorgen- 
Uult.  Hdd  ,  MiQ.  Molia.  2. 1S9. 1829;  Scliabus  gfvee  tnme.  Ereniejev  gives  I  =  07242,  0'72S1. 
07283.  0'7315  for  fuiir  viidetit-s  from  ilie  Ntrclilusk  ininiDg  district,  Vli.  Hln.  Qes..  22,  179 
Htq..  l8Sfl  and  Zs.  Kr.,  13,  191,  18Ba  (full  abstracl).  >  Mir  (quulliig  Huid  .  1.  c,  who  does 
trat  wpnrate  pyroniorplilte  iind  mimetlte)  gives  the  same  list  as  for  pjrumorplijle,  p.  481.  Kreiii. 
(ref.  Above)  tidd»h,/i.  *fitd..  Bull.  Soc.  Miu.,  4,  86. 1881,  b,  254.  1882;  also  Juioettaz,  lb.,  4, 
p.  80:  Janneltaz  sod  Michel,  ib.,  «,  p.  196;  Ulchet,  ib.,  10,  133.  1887. 

B62.  VANASIHTTEI.    Plomb  brut).  BTauDblelen  of  Zlmapan,  «aWj(  uutfton.    Chromftts 
de  plumb  bnin  (from  Descotil's  anal.)  Brmtgn..   Miu.,  2,  204,  1807.     VauadlQblelcra  O.  Rase. 
"    ■" Vanudinite.  ifoft««,  Gruudi.,  283. 1888.     Vaoaitate  of  Lead.     Vanadia- 


HexHgonal,   with   pyramidal   hemibedrJeiiL     Axis  i!  =  0*71218;  0001  A  1011 
s'SS^ZS'Se"  Vrba.' 


a  (llSo,  f3) 
A  (2l80.  *-!)• 
o-  (10l8,  iY 


r  {Mi.  i)» 
m  (lOil,  1) 
y  (aodl,  8) 


rr'  =  in'  W 
arf  =  87*    a* 


•  (SO&l,  8)* 

ttuHi-a)* 


s  <llSl,  2-9) 
u(3lSl,S-|)i 


y»'=  so*  SS' 

as'  =  08°  av 

li  =  05'  IS* 
v^  =  SS*  48' 

«'  =  48'  ly 


^^ 


v^      ^^ 


CiTstala  prismatic,  with  smooth  faces  and  sharp  edges;  sometimes  CAverDons* 
the  crystals  hollow  prisma;  also  in  rounded  forms  and  in  parallel  groupings  like 
pyromorphite.     In  implanted  globules  or  incmstations. 

Fracture  uneven,  or  flat  conchoidal.  Brittle.  H.  =  ^-TS-S.  G.  =  e-Oe-T-SS; 
6*886  Carinthia,  Rg.;  6'863  Berezov,  Strave,  Luster  of  surface  of  fractara 
resinons.  Color  deep  mby-red,  light  brownish  yellow,  straw-yellow,  reddish  brown. 
Streak  white  or  yellowish.    Subtranslucent  to  opaqae. 
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Oomp.— (PbCl)Pb,V,0  ,  also  written  3Pb,V,0,.PbCl,  =  Vanadium  pentoxide 
19*4,  lead  protoxide  78*7,  chlorine  2-5  =  100*6,  or  Lead  vanadate  90*2,  lead  chloride 
9-8  =  100. 

Phospborns  is  sparingly  present,  also  sometimes  arsenic,  both  replacing 
vanadium.  In  endlichiie  the  ratio  of  V  :  As  =  1  :  I  nearly.  A  pyromorphite, 
from  Leadbills,  carrying  a  large  amount  of  vanadium  is  mentioned  on  p.  771. 

AnaL— 1,  Flight.  J.  Ob.  Soc.,  26,  1058,  1872.  2.  Frenzel,  Min.  Mitth.,  3.  504,  1880  (Jb. 
Min.,  678,  1875j.  8,  Gentb,  Am.  Phil.  Soc..  Oct.  2, 1885.  4, 5,  Rg.,  Ber.  Ak.  Berlio,  661.  Ui80; 
4,  G.  =  6*685,  5,  O.  =:  6*878,  both  containing  some  quartz.  6,  Doering,  Bol.  Acad.  Cienc, 
€6rdoba.  6,  408,  1888.  7,  NordatrOm.  0.  F6r.  F5rh.,  4, 1^7, 1879.  8,  Rg.,  Min.  Ch.  Erg., 258, 
1880.    »-ll,  Genth,  Am.  Phil.  Soc.,  22,  865, 1885.    12,  H.  F.  Keller,  ibid.;  from  12  nearly  80 

5.  c.  gangue  (quartz,  etc)  has  been  deducted.    18-15,  Gentb.  1.  c.    Also  Leadhilla,  CoUleL 
.  Cb.  Soc.,  55,  04, 1880. 


G. 

1.  6.  Africa  6661 

2.  Wanlockhead 
8. 

4.  C6rdoba,  Irawn 

5.  "       }feUaw 
6. 

7.  B5let 

8.  Arizona  "847 
0.  Lake  Valley,  K.  M« 

10. 6-862 

11.  Oracle,       A.Tizona    6*572 

12. 

18.  Tavapal  Co.,              7*100 

14.  EruUiMU 

15.  "  6-864 


V,0»  Ab,0»  P,0»  PbO  a 

ly-U     —  —  78-42  2-56  =  100-2a 

17-92      —  2-75  78-97  2*84 CaO  802  =  100 

18  04    0-84  0*27  7880  2-58  =  09-57 

18*40     —  0-76  76  78  2  86  ZnO  004  =  9910 

20-88     —  1-05  74  22  210 ZnO 248  =  10082 

10-40      —  —  74  58  2*44 Zn(Mn)0  201,  H,0,  etc. 0*0 

17-61      —  ir,  70*18  2*84 Fe.0. 1*89  =  10052  [=99*81 

19*62      —  1-41  77*28  2-40  =  100-71 

17*87    0  24  0  57  79  48  2*89  =  100 

17  74    1*88  0  80  78*81  2*40  =  100*26 

1608    8  06  0  20  77*40  2  41  Fd,0.  0*48  =  100*71 

1716    4  80  tr.  77*47  2*46  =  10189 

18  64     tr.  0*72  7706  2  60  CuO  0*18,  Fe,0.  0*04=100« 
10*08  18  52  ir.  78*48  2*45  CaO  0*84  =  100*77 

7  04  10  78  —  79  15  2*18  =  100 


Pyr.,  olc— In  the  closed  tube  decrepitates  and  yields  a  fahit  white  sublimate.  B.B.  fuses 
easily,  and  on  charcoal  to  a  black  lustrous  mass,  which  in  R.  F.  yields  metallic  lead  and  a  coating 
of  lead  chloride;  after  completely  ozidizinff  the  lead  in  O.F.  the  black  residue  gives  with  salt  oi 
phosphorus  an  emerald  green  hi&d  in  R.F.,  which  becomes  light  yellow  in  O.F.  Gives  the 
cbloriae  reaction  with  the  copper  test.  Fused  with  8  parts  of  potassium  bisulphate  fonns  a 
clear  yellow  mass,  which  on  cooling  reddens,  becoming  finally  of  a  pomeghmate-yellow  color. 
Decomposed  by  hydrochloric  acid. 

If  nitric  acid  be  dropped  on  the  crystals  they  become  first  deep  red  'from  the- separation  of 
▼auadic  oxide,  find  then  yellow  upon  its  solution. 

Obs.— This  mineral  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  Later  obtained 
among  some  of  the  old  workings  at  Wanlockhead  in  Dumfriesshire,  where  it  occurs  in  soiall 
globular  masses,  on  calamine,  and  also  in  small  hexagonal  crystals;  also  at  Berezov  Jn  the  Uia], 
with  pyromorphite;  and  near  Kappel  in  Cariuthia,  in  crystals;  at  UndenAs,  B51et,  Sweden.  In 
the  Bierrn  de  C6rdoba,  Argentine  Republic.    South  Africa  (anal.  1). 

In  the  U.  States,  sparingly  with  wulfeuite  and  pyromoiphite  as  a  coatine  on  limecaone  near 
Sing  Sing,  N  T.-  Abundant  in  the  mining  regions  of  Arizona  and  New  Mexico,  often  asBOCi- 
ated  with  wulfenite  and  descloizlte.  In  Arizona,  at  the  Hamburg,  Melissa,  iiud  other  mines 
In  Tuma  Co.,  in  brilliant  deep  red  ciystals;  Vultui-e,  Phoenix,  and  other  mines  in  Maricopa  Co.; 
ftt  tiie  Black  Prince  mine,  also  from  the  Mammoth  gold  mine,  near  Oracle.  Pinal  Co.;  in  brows 
barrel-shaped  crystals  in  the  Humbug  dist,  Yavapai  Co.  lu  New  Mexico,  at  Lake  Valley, 
Siemi  Co.  (endUehUe);  and  the  Mimbres  mines  near  Georgetown.  Sparingly  in  Montana  at  the 
Bald  Mountain  mine.  Beaver  Co.    Endlichite  is  named  after  Dr.  F.  M.  Endlich. 

Before  it  was  shown  by  Roscoe  that  the  vanadium  oxide  was  VtO»  inatead  of  VOt  it  was 
supposed  that  vanadinite  crystals- might  be  paeudomorphs  after  pyromorphite. 

Del  Rio  discovered  this  species  at  Zimapan,  and  obtained  from  it,  in  1801,  80*72  of  lead 
oxide,  and  14*8  of  a  new  metallic  acid,  the  basis  of  which  he  called  BrytkrofUum,  This  resalt 
was  later  (1804)  set  aside  by  himself,  and  also  by  Deecotils,  both  of  whom  made  the  add  the 
chromic,  and  the  mineral  a  brawn  chromate  of  lead.  The  metal  vanadium  was  not  discovered 
by  Sef Strom  until  1880,  and  then  in  iron  made  of  ore  from  Taberg,  Sweden;  and  in  the  same 
year  WOhler  showed  that  Del  Rio's  lead  ore  was  a  vanadate. 

Rel— 1  Fft>m  Kappel,  Carinthia,  Zs.  Kr.,  4,  858,  1880.  Other  determinatioDa  axe:  Rg.» 
0-72600,  Pogg.,  98,  240, 1856;  Sbs.,  0*71157,  ib..  100,  207.  1857;  Pfd.,  Pinal  Co..  Arizona, 
I  =  0*71121,  and  Lake  Valley,  New  Mexico  (eudlichfte),  I  =  0*7405,  as"  =  88*  12",  Am.  J; 
8c    32  441  1886. 

"  •  See  Vrba,  l!  c.     >  Kenng..  Ueb.  Min.,  48, 1854.     *  Sbs.,  1.  c.     *  Vrba.  1.  c.    •  Websky, 
Cdrdoba.  Zs.  Kr..  6.  658. 1881.      ^  Zeph.,  Tuma  Co.,  Arizona,  Lotos.  1880. 
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HBOTFBANB  BreUhaupi,  Schw.  J.,  60,  810, 1830. 

Massive,  perhaps  moooclinic.  Two  cleayases  at  84*.  H.  =  4'5.  G.f=  6'404  Br.;  6*89 
LindstrOm.  Luster  resinous.  Color  white  or  yellowish  white.  Optically  biaxial  with  small 
divergence,  one  axis  visible  in  cleavage  section. 

Comp.— Apparently  analogous  to  mimetite,  but  with  calcium  (and  barium). 

Anal.— 1,  Kersten,  Schw.  J.,  62,  22,  1881,  as  recalc.  by  Rg..  Min.  Ch.,  887,  1875. 
2,  Micbaelson.  ibid.  *8.  LindstrOm,  G.  F5r.  FOrh.,  4,  266,  1879,  after  deducting  some  CaCOt. 
A,  IgelstrOm,  Ofv.  Ak.  Stockh.,  22,  229,  1865. 

G.         As,0»  P,0»   PbO     CaO    BaO  MgO    CI 

1.  L&ngban  22*78   und.    6109    14  09     —      —2*66  = 

2,  ••  28*61    819    67*46    10  60      —       —     8  06  =  102*71 

8.        "         6*82         29  01    0*65    50*89     7*85    8*27    0*25    8*14  Fe«0,  008.  (Naa,E,)0  0*24 
4.  Pftjsberg  81*84     —     58*64*    7  64     —     006    800  =  100*68  [=100  28 

•  Pb  49  20.  PbCl.  11  76. 

From  L&ngban,  Sweden ;  also  from  Pajsberg,  but  containing  no  barium.  Named  ffbv4>ayn^^ 
€f  aitracUte  (upect. 

Hedypbane  hsj  ordinarily  been  included  as  a  calcium  variety  of  raimetite  to  which  it  seem* 
to  correspond  in  composition,  but  if  monoclinic,  as  suggested  by  Dx.  (Bull.  Soc.  Min..  4,  98, 
1881),  it  must  stand  iodependently.    It  needs  further  investigation. 

Pleonsctitb.  Pleonektit  L,  J.  IgeUtrom,  G.  FOr.  F6rh.,  11.  210,  1889,  Jb.  Min.,  2,  40, 
1889. 

Occurs  in  embedded  grains  with  arseniopleite  and  an  undetermined  antimonio-arsenate  of 
mangan^ '  in  a  gangue  of  hausmannite,  rhodonite,  calcite  at  the  8j6  mine,  Grytbytte 
parish,  Orebro,  Sweden.  Massive  with  indistinct  cleavafie.  H.  =  4.  Luster  resinous.  Color 
grayish  white.  Translucent  in  thin  splinters.  CDntains  AstO*,  8biO»,  P^O,  CI,  but  not 
analyzed. 

Named  from  nXeoreKrety,  to  have  mare,  in  allusion  to  the  fact  that  several  related 
minerals  occur  at  the  same  mine. 


4.  Wagnerite  Group.    Monoclinic. 

Phosphates  of  magnesium  (calciam),  ifon  and  manganese  containing  flaorine 
(also  hydroxy]).    Formula  R,FPO,  op  (kF)RPO^. 

MS.    Wagnerite  (MgF)MgPO,  1-9145  : 1 : 1-5059;    7V  58' 

S54.    Spodiosite  (GaF)CaPO,? 

655.    TripUte  (RF)BPO, 

R  =  Fe  :  Mn  =  2  : 1,  1 : 1,4  : 2,  etc. 
566     Triploidito  (ROH)RPO,  1*8572  : 1 : 1-4925;    7V  46' 

R  =  Mn  :  Fe  =  3  : 1 
667.    Sarkinite  (MnOH)MnA80  2-0017  : 1  : 1-5154:    62''  13^' 


553.  WAONBRITB.  Waguerit,  Phosphorsaurer  Tiilk.  Fuehe,  Schw.  J..  33,  209,  1821. 
Maguesie  pbospbatte  Fr.  Pleurokhis  Breitk.,  Char.,  50.  193,  1828.  KJerulfin  ton  Kcbett.  J. 
pr.  Ch.,  7.  272,  1878. 

Monoclinic.    Axes  A  :^  ":  6  =  1-9145  : 1 : 1-5059;  fi  =  •71*'  53'  =  001  A  100 
Miller*. 

100  A  110  =  61'  121'  f  ^1  A  101  =  30**  59^',  001  A  Oil  =  55**  SJ'. 

Forms* :  Jr(210,  ^2)  it  (101,  -  Uf  f  (084,  f  i)  d  (8l8,  f  8) 

a  (100,  Hi)  A  (480.  h|)»  to  (101. 1-i)  e  (Oil.  14)  x  (4l4,  l4) 

b  (010,  «)»  r  (870.  tf )»  y  (SOl,  2-1)  ..^  _  . .  n  (Sl4,  i-S) 

c  (001,  0>  iir(lW./t«yMlr.)  q  (401,  8-1)  .  Jr.  '  ..  ^'  f  (Sl2. 1-S) 

*(m.4)         ^fSJ'gJ  .(014.H)  tU-i^D         •t«^^'^'>' 

Also  doubtful.  Bgr.*:  $i  (890),  k  (054).  i  (182).  iff  (SSlj 
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Fig.  1 ,  Wagnerite,  after  Mir.    2,  JSgisruyine,  Bgr. 
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en 

=  80*81' 

hh"' 

mSZ 

62*284' 
84*85i' 

ec 

=  58*52' 

MM" 

JJJ 

eu 

=  76*   8* 

mm'" 
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=  68*18' 
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=  68*18' 

ff' 
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iC 

=  78*45' 

6^ 

ss 

110*  r 

nn' 

=  41"  r 
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^"^ 

85*44' 

a' 

=  27*    8* 

om 

= 

81*28* 

nai 

=  87*18' 

eo 

22 

54*16' 

wi 

=  67*  54i' 

ei 

:= 

42*  86^' 

uu' 

=  84*21' 

Prismatic  planea  yertically  striated.  Crystals  sometimes  large  and  coarse. 
Also  massive. 

Cleavage:  a,  ¥H  imperfect;  c  in  traces.  Fi*actare  uneven  and  splintery. 
Brittle.  H.  =  5'5'5.  G.  =  3'068,  transparent  crystal;  2*985^  untransparent,  Rg. 
Laster  vitreous.  Streak  white.  Color  yellow,  of  different  shades;  often  grayish, 
also  flesh-red>  greenish..    Translucent. 

Optically  -.  Ax.  pi.  I  h.  Bx^  |  (J  Dx.  Bx^  A  <!  =  -  31**  30'  Bgr.,  kjerulfine. 
Dispersion  o>  v  marked ;  inclined  nearly  inappreciable. 


Wagnerite    2E,     =  44*  48'       2Bm   ±=   48*   8' Dx. 
Ejerulfine    2E,     =  60*  21'  LI  2Ey    = 

2H*.y  =  89*  41'       2Ho.y  =  167*  28^ 

Refractfve  indices: 

Bamle  a  =  1*569  fl  =  1*570 


59*80'Na     2E„  = 


58*  28^X1 
87*49'   iJ,  =  1-5818  Bgr. 


y  =  1*582  L^vy-Lcx. 


Var.— 1.  Wagnerite,  in  ctystals,  often  highly  modified. 

2.  Ejerulflne,  massive  cleavable,  also  in  large,  rough  crystals.  Made  a  new  species  upon 
the  basis  of  an  incorrect  analysis  of  altered  material;  the  identity  with  wagnerite  was  first  estab* 
lished  by  Bauer,  Zs.  0.  Ges..  27,  230,  1875.  Jb.  Min.,  2.  75, 1880. 

Comp. — A  fluo^phosphttte  of  magnesium,  (MgF)MgP04  or  MgJP,0,.MgF,  = 
Phosphorus  pentoxide  43 '8,  magnesia  49*3,  fluorine  11-8  =  104'9,  deduct  (0  =  2F) 
4*9  =  100.     A  little  calcium  replaces  part  of  the  magnesium. 

AnaL— 1,  Rg..  Pogff.  Ann.,  64,  252.  1845.  Also  earlier  Fuchs  (1821)  and  Kbl.,  Her.  Ak« 
HQncheu,  155,  1878,  of.  Rg.,  Min.  Cb:,  700, 1875.  Bauer,  1.  c.  2,  Friederici,  Jb.  Min.,  2, 77» 
1880.    8,  Rg.,  Zs.  0.  Ges.,  31, 107,  1879.    Also  Pisani,  Bull.  8oc.  Min.,  2,  48,  1879. 


1.  Wagnerite 

2.  Kjerulfine 
8. 


G.  P.O.    MgO    FeO    CaO     P 

8-068         40-61    46-27    4*59    2  88    9*86  =  108*21 

8-10  4285    46*01    0>65«  4*81    506 Na,0(K.O)  1'54,  insol.  2*04  s  IQS'IS 

8140         44  23    44*47      —     660    6*28  ign.  0-77  =  102*30 

•  Fe«Os  and  AUOs. 

From  1,  2  68  p^  c.  SiOt  has  been  deducted. 

Pyr.,  etc.— B.B.  in  the  forceps  fuses  at  4  to  a  greenish  gray  glass;  moistened  with  sulphuric 
acid  colors  the  tlanic  bluish  green.  With  borax  reacts  for  iron.  On  fusion  with  soda  effervesces, 
hut  is  not  completely  dissolved;  gives  a  faiut  manganese  reaction.  Fused  with  salt  of  ohoapborus 
in  an  open  eloss  tube  reacts  for  fluorine.  Soluble  in  nitric  and  hydrochloric  acids.  With 
sulphuric  acid  evolves  fumes  of  hydrofluoric  acid. 

Ohn,— Wagnerite  occurs  in  the  valley  of  HOllengraben.  near  Werfen,  in  Salzburg,  Austria, 
in  irregular  veins  of  quartz,  traversing  clny  slate.  Named  after  the  Oberbergrath  Wagner. 
IQerulfine  is  from  KjOrrestad.  near  Bamle,  Norway.  Named  after  Prof.  To.  Kjerulf  of 
ChrisUania  (1828-1888). 

Artif.— Obtained  by  Deville  &  Caron  (C.  R.,  47.  965,  1858,  Ann.  Ch.  Phys..  67,  454.  1868) 
by  fusing  ammonium  phosphate  with  maguesium  fluoride  and  an  excess  of  magnesium  chloride. 
Other  isomorphous  compounds  were  formed  with  chlorine  in  place  of  fluorine,  also  iron. 
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gmoese,  oorrespoDdtng  to  tri^te.  etc.    Lecbartfer  (C.  R..  66, 172, 1867)  has  obtained  an  anenlcal 
iragnerite. 

Ret— iMin.,  p.  489,  the  predomiDating  prism  {g  of  Mir.)  here,  as  in  kjerulflne  (and 
triploidite),  is  made  the  unit  prism.    *  See  Iflr.,  1.  c.  *  Bgr.  on  Kjerulflne,  Zs.  Kr.,  3,  474, 1879. 

Crtphiolitb.  Crifiolite  A.  BcaeM,  Aoc.  8c.  Napoli,  1,  No.  6,  1886  (read  Sept.  & 
1883)     Kryphiolitb. 

In  smcu  monoclinic  ciystals,  tabular  |  a  and  showing  the  forms: 

a  (100.  t'.i).  c  (001,  0).  t  (SOl,  d-i),  n  (111,  -  1),  n  (111,  1).  Approximate  measured  angles: 
fltf  =  65*  62*,  «  =  78"  46',  en  =  51*  4»,  en  =  69'  1'.  an  =  64*  8*,  /i^'.  =  88*  44',  nn'  =  112* 
86',  un  =  49*  IT. 

H.  about  6.    Brittle.    G.  =  2'674.    Luster  vitreous.    Ck>lor  honey-yellow.    Transparent. 
Compoiiition  uncertain,  but  apparently  not  far  from  wagnerite.     Anal.~Sca«^i,  on  0*07 
gram  (analysis  corrected  by  Cathrein,  Zs.  £r.,  14.  626,  1888): 

P,0»  47  59  MgO  88-72  CaO  14*74 

Regarding  the  loss  as  fluorine,  the  amount  is  found  to  be  6*93  p.  c.  B.B.  becomes  opaque, 
without  complete  fusiou. 

Fouud  at  Vesuvius  in  a  mass  of  a  conglomerate,  consisting  of  fragments  of  leucitophyre  and 
volcanic  sand,  enveloped  in  the  lava  of  1872.  The  crystals  are  concealed  by  a  coating  of  apatite, 
lience  the  name  from  Kfjvtptoi,  concealed, 

664.  SPODIOSTTB.    JJ.  V.  Tiberg,  G.  F6r.  F6rh.,  1,  84, 1872. 
Ortborbombic?    In  flattened  (|  h)  prismatic  crystals  with  the  forms: 

h  (010,  t4),  m  (110.  /),  e  (021,  2-i),  p  (HI,  1).    Angles:  mm"'  =  84%  s^  =s  UV. 

Cleavage:  h  distinct;  c  indistinct.  Fracture  uneven.  Brittle.  H.  =  6..  G.  =  2*94.  Lustei 
dull  porcelain-like,  but  vitreous.    Color  ash-gray,  inclinins:  to  brown.    Streak  white. 

Oomp.— A  calcium  fluo-phospbate,  perhaps  (CaF)CaP04  or  CatPiOt.CaFa,  analogous  tc 
wagnerite  (A.  Sjogren). 

AnaL—  C.  U.  LundstrOm,  1.  c. 

P.O.      CaO      MgO        F       As,0»    CO.       CI     Fe.O.  Al.O.   MnO    H.O     insol. 
62  20      49  81      2-27      [4-71]»    024      8  90      012      1*24      1*11      0-66     2*70      1*16  =  100 

*  Including  loss  [but  the  analysis  should  show  an  excess]. 

Prr.— B.B.  fuses  in  the  thinnest  splinters  to  a  white  enamel;  does  not  decrepitate.    Soluble 

In  hydrochloric  and  nitric  acids  with  effervescence. 

Oba.— From  the  Krangrufva,  Wermland.  Sweden.    Named  from  azoSfoi,  aeh-graiy, 

A  relation  to  wagnerite  which  bas  MM  "  =  84*"  86',  is  suggested  by  A.  SjOgren,  (ibid.,  7» 

666,  1885),  which  suggestion  is  here  provisionally  accepted. 

666.  TRIPLITB.  Phosphate  natif  de  fer  melang6  de  mangan^  (fr.  Limoges)  Va'uq,,  J. 
de  M.,  11,  295,  1802.  Ann.  Ch.,  41,  242.  1802.  Elsenpecherz  pt.  Wtrn,,  1808.  Mangante 
phosphate  ZiioM.  Tab!.,  1.  169.  1806.  Phosphormangan  KarA,,  Tabl.,  72,  1808.  Manganese 
phosphate  ferrifdre,  J?.,  Tabl.,  1609.  Triplit  Hatism.,  Haudb.,  1079,  1818.  Eisenapatit  ]PVmsA«, 
J.  pr.  Ch.,  18,  499,  1889.  Zwiselit  Breith.,  Handb.,  2.  299,  1841.  Phosphate  of  Iron  and  Man- 
mnese.  Zwieselit  Oloek.,  Syn.,  244,  1847.  Talktriplit  L.  J.  IgeUtwm,  jOfv.  Ak.  Stodih.,  39, 
No.  2,  86,  1882. 

Monoclinic  Dx.'    Massive,  imperfectly  crystalline. 

Cleavaee:  unequal  in  two  directions  perpendicular  to  each  other,  one  much 
the  more  distinct.  Fracture  small  concnoidal.  H.  =  4-5-5,  6.  =  3-44-3'8; 
3*617  Peilau,  Berg.  Luster  resinous,  inclining  to  adamantine.  Color  brown 
or  blackish  brown  to  almost  black.  Streak  yellowish  gray  or  brown.  Subtrana* 
Incent  to  opaque.     Somewhat  pleochroic. 

Optically  +.  Ax.  pi.  nearly  ||  to  the  difficult,  and  J.  to  the  easy  cleavage;  to 
the  latter  Bx«  is  inclined  42""  10'  red,  and  41^  63'  yellow.  Dispersion  p  >  v. 
Axial  angles,  Dz.' : 

2Hiu,  =  96*  16"  2Hm,  =  96*27  2Hi^s:  96*  2(K  2Ho  =  128*  80^ 

Coiiip.,  Tar.— (RPmPO,  or  B,PJ5,.BF,  with  R  =  Fe  and  Mn,  also  Ca  and  Mg. 

The  ratio  varies  widely,  in  anal.  1^  jPe  :  Mn  =  1  : 1;  in  2  (zwieselite),  Fe  :  Mn  =s 

«.:  1;  in  3, 1  :  2;  in  6, 1  :  7. 

Talktriplite  is  a  varietv  from  HomjOberg.  containing  magnesium  and  calcium  in  largb 
ouni;  it  occurs  in  embedded  grains  of  a  yellow  or  yellowish  red  color. 
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AnaL-l.  Ebl..  J.  pr.  Ch..  92.  800. 1864.  9.  %..  Mfn.  €%.,  851, 1880.  8,  4,  Slewert,  ligjit 
nnd  dark  colored,  Min.  Mitth.,  225, 1878.    5,  Penfleld,  priv.  contr.    6,  IgelstrOm,  1.  c 

.P«0»    FeO    MnO   CaO  MgO     F 

1.  Schlackenwald  a  =  8*77       88.85    26*98    8000    290    805    8*10  K,0  tr.  =  104 18 

2.  "  ZwimUU  80*83    41*42    28*25     —       —     6*00  =  101*00 

8.  Sierra  de  C6rdol>a  85*66    18*80    87*84    4*46     —     4*94  SiO.  018  s=  101*82 

4.  "      ••         "  81*50    1607    88*20    5*99     .—     7*87  Fe,0, 2  26  =  101'88 

5.  Branchvllle  82*17     7:69    54 14    1*80     —     7*58  H.O  0*86  =  108-69 

6.  TalklHpUte  82*82    16*12    14*86  14*91  17*48  undet.=  9618 

Earlier  analysts,  Berzelius»  Bergemailn,  overlooked  the  fluorine.    8ee  5tli  £d.,  p.  548. 

Pyr.,  etc.— B.B.  fuses  easily  at  1*5  to  a  black  magnetic  globule;  moistened  with  sulphuric 
acid  cok>r8  the  flame  bluish  green.  With  borax  in  O.F.  gives  an  amethystine  colorea  glass 
(manganese);  in  R.F.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  With. 
sulphuric  acid  evolves  hvdrofluoric  acid.    Soluble  in  hydrochloric  acid. 

Obfl. — ^Found  by  Alluaud  at  Limoges  in  France,  in  a  vein  of  ouartz  in  granite,  accompanied 
by  apatite;  occurs  also  at  Peilau  in  Silesia;  from  Uelsingfors,  Finland;  also  from  Sierra  de 
Cordoba,  Argentine  Republic,  in  masses  in  quartz  with  beryl,  apatite,  columblte;  it  is  !u  part 
altered  to  a  minend  like  heterosite.    Also  found  at  Sloneham,  Maine;  at  Branchville,  Conn. 

ZwiueliU^  a  clove-brown  variety,  is  from  Rabenstein,  near  Zwiesel,  in  Bavaria,  in  quarti 
(O.  =8*97  Fuchs).  TaUUripliie  occurs  in  a  rock  carrying  lazulite  at  HorrsjOberg,  Wermlaad, 
Sweden. 

Alt.— Often  occurs  coated  with  manganese  oxide  as  a  result  of  its  alteration,  and  is  80ine> 
times  changed  to  a  substance  near  heterosite,  p.  757. 

Rat— ^Dx..  N.  R..  180. 1867. 

Griphitb  W.  p.  Headden,  Am.  J.  8c.,  41.  415,  1891. 

A  problematical  phosphate,  occurring  in  embedded  reniform  masses.  Optically  amorphousL 
Cleavage  none.  Fracture  uneven  to  conchoidal.  Brittle.  H.  =  5*5.  G.  =:~o*401.  Luster 
resinous  (o  vitreous.    Color  dark  brown.    Translucent. 

Anal.^— 1,  Headden,  I.e..  mean  of  two  complete  and  three  partial  analyses.  2,  L.  Q.  Eakios, 
U.  S.  G.  Surv.,  Bull.  60,  185,  1890. 

P.O.   Al.Ot  Fe.O,  MnO   FeO   CaO  Na,0  K.O  Li.O     F       CI     H,0 

1.  88  52    10 18     —     29-64    4  00   7-62*  5  52    0  80     tr.      tr.     0 11    4  29  insol.  016  =: 

[100*29 
8.  89*68     8*74    2*86    2918    1*97    0*72    5'35     tr.     0*18    2*85    0*25    8*67  CO,     0-28, 

[SIO.  0*48  zz  100-94 
•  Incl.  0 15  MgO. 

In  anal.  1  the  oxygen  ratio  for  bases  (including  waldfy  to  acid  is  1  : 1  very  nearly,  and 
Headden  suggests  the  formula  R»PiOio  or  a  salt  of  normitl  phosphoric  acid  H»PO».  Tbe  fnd, 
however,  that  no  other  similar  salts  are  known  amone  minenils  makes  thesuffgestionof  doubtful 
value.  Other  analyses  gave  confirmatory  results,  and  it  is  significant  that  %kins  obtained  no 
nearly  the  same  composition  on  independent  miiteriiil.  but  the  presence  of  fluorine  lends  support 
to  the  suggestion  that  (he  mineral  may  have  been  derived  from  triplite. 

The  material  analyzed  by  Headden  was  from  the  Rivertonlode  near  Harney  City,  PennioeloQ 
Co.,  S.  Dakota;  occurs  in  kidney  shaped  masses,  sometimes  50  lbs.  in  weight,  embedded  In 
granite.  Externally  the  masses  are  dark  brown  due  to  oxidation.  Eakins's  mioeral  was  from  it 
un  mine  near  Rapid  City,  S.  Dakota.    Named  from  ypi4>9?,  an  eniffma. 

A  phosphate  occurring  in  green  massive  forms  resenibling  apatite,  at  Stoueliam.  Me.* 
affordea  O.  H.  Drake  (priv.  contr.): 

P,0.     FeO     MnO    CaO   MgO  Na,0  K,0    P 

40-54    88  39    11*47    2  58    0  86    616    1*57  8*70  FctOt  0*79,  AUOi  1-88=101  89.  deduct  Of  =r2F> 

[1-59  =  100  :X> 

It  is  optically  biaxial  (Pfd.)  and  may  represent  a  new  species;  .the  analysis,  however,  docs 
not  yield  a  satisfactory  formula. 

Sarcopside.     Sarkopsid  M.  Wdnky,  Zs.  0.  Oes.;'20,  245,  1868. 

Monoclinic?  occurring  in  irregular  ellipsoids,  sometimes  in  distorted  six-sided  plates. 

H.  =4.  O.  =  3*692-8*780.  Luster  ^listening  to  silky  and  greasy.  Color,  on  fresh  surfaee, 
flesh-red  to  lavender-blue.  Translucent  in  thin  splinters.  Straak  straw-yellow,  some  grains 
give  a  green  color.    Analysis,  Websky: 

|Pi0.84'78       Fe,0»8'88       FeO  80*58       MnO  20*57       CaO  .8*40      H»0  [1*04]       PmdL 

Soluble  in  dilute  hydrochloric  and  sulphuric  acids.    Occnrs  with  vlvianite  and  hureanlite  In 
a*granite  vein  on  a  ridge  between  Michelsoorf  and  tbe  vall^  of  the  MQhlbach  In  Silesia. 
Perhaps  an  impure,  partially  altered  triplite. 
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658.  naPLOmiTB.    O.  J.  Bnuh  and  B,  8.  Dana,  Am.  J.  8c..  16,  42, 1878. 

Monocliiiic,    Axes  a  :  i  :  <5  =  1-86716  : 1 : 1-49853;  fi  =  *7r  46'  =  001  A  100 
8«  Dana. 
100  A  110  =  '60^  21\  001  A  101  =  31^  22J',  001  A  Oil  =  ♦54**  48'. 

Fomui :    a  (100,  ^1),  6  (010,  ^).  e  (001,  0);  m  (110,  J);  e  (Oil,  M);  p  (SU,  9-2). 

ADgles:  OTTO'"  =  120*  54',   ee'  =  109'  86'.    em  =  8r  r,   «p  =  76'  85',.  ^  =  82*  58,' 
mp  ^  52*  49^.  I9M  =  86*  Sd'- 

Crystals  striated  vertically.    Commonly  in  crystalline   aggregates^  parallel- 
fibrons  to  columnar ;  also  divergent^  or  confusedly,  fibrous  to  nearly 
compact  or  massive. 

Cleavage:  a  perfect.  Fracture  subconchoidal.  Brittle. 
H.  =  4 '5-5.  6.  =  3*697.  Luster  vitreous  to  greasy  adamantine. 
Color  yellowish  to  reddish  browU;,  in  isolated'  crystals  also  topaz- 
to  wine-yellowy  occasionally  hyacinth-red.  Streak  nearly  white. 
Transparent  to  translucent.  Pleochroism  faint.  The  axes  of 
elasticity  iu  the  clinodiagonal  section  nearly  coincide  respectively 
irith  the  vertical  axis  (3^  to  4°  behind)  and  a  normal  to  a, 

Comp.— (Mn,Fe)P,0,.(Mn,Fe)OH,  or  4(Mn,Fe)0.P,0..H,0. 
If  B  =  Mn  :  Fe  =  3  :  1^  the  percentage  composition  is:  Phos- 
phorus pentoxide  32*0,  iron  protoxide  16*2,  manganese  protoxide 
47-8,  water  4*0  =  100. 

AnaL— 1,  2,  8.  L.  Penfleld,  L  c. 


1. 


P.O. 

I  8211 
82-24 


FeO 

MnO 

CaO 

14-88 

48-46 

0-88 

18-65 

42-06 

und. 

H,0 

4-08  =  90*85 

409 quartz  1*09  =5  99*08 


Pyr.,  ete^-i-In  the  closed  tube  gives  off  neutral  water,  turns  black  and  becomes  manietic. 
JViaes  quietly  in  the  naked  l^mp-flnme,  and  B.B.  in  the  forceps  colors  the  flame  green.    Keacts. 
for  manganese  and  iron  with  the  fluxes.     Soluble  in  acids. 

Obs.— Occurs  at  Brancbville,  Fairfield  Cp.,  Conn.,  intimately  associated  with  eospboritJB, 
dickinaonite,  litbiophilite.  and  other  species,  iu  a  vein  of  albitic  granite.  In  crystalline  f6rm 
triploidite  is  very  similar  to  wagnente,  and  as  the  formulas  of  the  latter  species > and  of  triplite 
are  olosely  analogous,  it  is  concluded  tbnt  the  three  species  are  isomorpbous:  in  triploidite,  the 
liydrozyl  (OH)  takes  the  place  of  the  fluorine.  Named  from  triplite  and  6t6os,/0rfi»,  in  allusion 
to  the  close  similarity  between  the  two  species. 

Triplite  also  occurs  at  Branchville  (anal.  5,  p.  778).  but  it  cannot  be  concluded  from  this 
fact  that  triploidite  is  only  an  altered  triplite.  which  lias  lost  its  fluorine  and  taken  up  water. 
for  the  analyses  of  triploidite  were  made  on  perfectly  clear  glassy  crystalline  fragments. 


^     667.  8ARKINITXI.    A,  l^fdgreniG.  FOr.  FOrh.,  7, 724, 1885.    Polyarsenite  L.  J.  IgeUirdm, 
Ofv.  Ak.  Stockh.,  42,  257,  1885,  Bull.  Soc.  Min..  8,  869,  1885. 

Monoclinic     Axes  a:i:i=z  2*0017  : 1 :  1*5154;  /3  =  62^  13i'  =  001  A  100 
Flink'. 

100  A  110  =  60**  33',  001  A  101  =  45^  59',  001  A  Oil  =  53'  17' 

Formal .    ^  (loo.  i-i),  h  (010.  M),  e  (001,  O);  m  (110,  /);  p  (021, 
2  i);  o  (ill,  1). 

Angles:  mm"'  =  121*  6',  mm'  =  *58*  54',  pj/  =  189*  6'.  em  = 
76'  4^,  CO  =  ee-  ay.  aV  =  79"  44'.  «/  =  no*  26',  m'o  =  ♦86*  86', 
m//p     fiu^  s=  *61*  8'. 

Crystals  somewhat  elongated  |  axis  i  and  flattened  |  a. 
Sarkiniu,  Flink.  Faces  a  striated  vertically  or  uneven,  c  uneven.     Some* 

times  grouped  in  spherical  forms. 
Cleavage:  prismatic  (?)  distinct.     H.  =  4-5.    O.  =  4*17-4*19,   Luster  greasy. 
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Oolor  rose-red,  flesh-red,  reddish  yellow.     Streak  liffht  rose-red.     Optically  -«• 
Double  refraction  strong.    Ax.  pi.  |  i.    Bx  A  ^  =  —  54  •    Ax.  angle  about  83^  Bid. 
Comp.— Mn,A8  O..Mn(OH),  or  4MuO.As,O..H,0  =  Arsenic  pentoxide  43*3, 
manganese  protoxiae  53*3,  water  3*4  =  100. 

Anal.—!.  C.  H.  LundstrOm,  G.  FOr.  FOrh.,  7,  735, 1885.  2,  H.  Q.  SOderbaum.  Qfr.  AL 
8tockh.,  42,  258. 1885.    8,  A.  Hamberg,  O.  FOr.  F5rfa.,  10,  881, 1888. 

Q.        AstO.  P.0»   MnO   H,0 

\.  BarkinUe       4145       4160    021    51*60    8'06PbO0'25,.FeO0 18,  CaO  140,  MgO  O'tt, 

[CO.  0*76.  iDBOl.  0*88  =  10037 
2.  P^lyaruniU  4*065  |  80*04  —  60*18  8*15  8b,0»  1'20»  CaO  2*80,  MgO  0*75,  COt  8*51  = 
8.  Pftjsberg  41*50    tr.     51-92    8*48  CaO  1*22,  MgO  0*88  =  98*50  [lOO'tt 

^jt^  eto.— B.B.  decrepitates  and  fuses  with  some  diflSculty  to  a  black  sbining  non-magnetio 
globule;  with  soda  on  charcoal  a  browDista  mass  and  araenical  odOr.  In  the  tube  gives  off 
water,  becomes  brown,  and  the  residue  reacts  for  mauganese  with  the  fluxes.  Easily  soluble  is 
hydrochloric  acid. 

Gbm.^8arkinUe  Is  from  the  iron-manganese  mines  Of  Paisberg,  Sweden.  Named  from 
aalpKtroi,  madeqffleth.  In  double  allusion  to  the  blood-red  color  and  grea^  luster.  PQlifar» 
tmUe\B from  the  8J0 mine, Grythytte parish,  Orebrq,  Sweden. 

->  Crystals  from  Harstig  mine  (anal.  8).  Fftjsberg,  Q.  FOr.  FDrli.»  10, 880, 1888. 


6.  Amblygonlte  Group.    Monoolinic,  Tridinia 

558.    Bnrangite  Na(AlF)A80«  Monoclinic 

a  :  i  :  <5  =  0-7716  : 1 :  0-8260;  fi  =  64'  47' 
569.    Amblygonite  Li(AlF)PO,  Triclinic 

d:h:d^  0-7334  : 1 :  07633;  a=108*»  61',  >J=97'  48',  ^5=106*^27' 


658.  DURANOrm    O.  J.  Brtuh,  Am.  J.  8c.,  48,  170, 1860. 

Monoclinic.    Axes  Aii:d  =  0-77158  : 1 :  0'82499;  fi  =  64** 47'  =  001  A  100 
Blake,  Des  Cloizeanx'. 

100  A  110  =  34^  55',  001  A  101  =  OO*"  37-6',  001  A  Oil  =  36^  44^'. 

Porms«  I  a  (100,  «),  b  (010,  «);  in  (110, 1);0  (021,  2.i);.p  (111,  -  1):  9  (H^.  «.  » (J^l.  !)• 


mm"'  =  •69'  60* 

ee'      =  112'  2l2f 

mp     =    29"  82i' 

1. 


mg  =  72"  6' 
m'lr  =  ♦44'  28' 
fp'  =    46*  16* 


^  =  44*  88' 
nit  =  •67*  50* 
a9>   s    88*    H 


an  =  61"  16i' 
pjr  =  80*  88* 


3. 


Figs.  1-6,  after  Des-Cloizeaaz. 
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In  crystals;  babit  oblique  p;ramid&I  m  and  n  predominating;  faces  nsually 
nneven. 

Cleavage:  indistinct.  Fracture  uneven.  Brittle.  H.  =  5.  0.  =  3-94-4  07. 
Xaster  vitreous.  Color  orange-red,  light  and  dark.  Streak  cream-jellow.  Trans- 
lucent. 

Optically  — .  Ax.  pi,  J.  b.  Bii  /\  6  =  ~  25"  7'.  Dispersion  p  >  r  feeble; 
horizontal  distinct     Axial  angles,  Dx,: 

3B..,  =  80*  S8^  3H^  =  80*  4V    Dz. 

COBfb — A  fluo-arsenate  of  sodinm  and  aluminium,  Na(AlF) A«0,  or  Al A80,.NaF 
=  Arsenic  pentoxide  !>fi'3,  alumina  '24*5,  soda  14-9,  fluorine  9-2  =  103*9,  deduct 
(O  =  2FJ  3'9  =  100.  Part  of  the  aluminium  is  replaced  by  ferric  iron,  and  a 
little  of  tne  sodium  by  lithium. 

Brush,  light  co"      " 

G.  A<,0,     A1.0,    Pe.O,  HhiO,  Nft,0     LI.O        F 

1.  S-H  6S-10       30  68      478      1'80  HnO      11  66      0  81      vndtt. 

2.  eaZi'      sow      &-06      ISS     "  11-86      O-TO      undet. 

&  407  63  U       1710      9-38     808  18  06      0  M       7-6T»     =:  lOS-fV 

•  Beg&rded  u  too  low.  >>  A  Moond  trial  gave  F  =  7*49  p.  c. 

Fyr,,  cto. — In  the  forceps  fnaei  at  2,  ^vlug  An  Intense  sodft  flame.  In  the  closed  tub* 
blackens  M  a  moderate  tempentnre.  but  regdni  Iti  color  on  cooUug;  at  a  higher  heat  fuses  eaally 
to  a  yellow  glass  and  gives  s  faint  white  voIatUe  sublimate,  etching  ihe  tube  slightly.  The  aame 
In. Hie  open  tube,  with  evolution  of  acid  fumes,  reddeniDg  litmus  paper.  On  charcoal,  B.B.  fuses 
readily  and  giveaa  white  sublimate  with  a  strong  arsenlou  odor  in  R.F.  With  soda  and  charcoal 
powder  hi  a  matrass  yields  a  sublimate  of  meialllc  arsenic  Wiih  the  lluies  reacts  for  Iron  and 
maoganeM.    Decomposed  by  sufphuric  acid  wlih  evolution  of  fiuohydrlc  add. 

Ob«>— Pound  at  the  Barranca  tin  mine,  eighteen  miles  norlheast  of  Coneto,  State  of  Durango, 
and  about  ninety  miles  oortbeait  of  the  dty  of  Durango,  Mexico.  Occurs  in  a  vein  four  to  six 
laches  in  thickness:  the  crystals  are  sometimes  attached  to  the  walls  of  the  vein  (here  the  large, 
light,  orange-colored  variety),  sometimes  with  caasilerite  in  the  white  pulverulent  matter  whkA 
filla  the  veina  (small,  dark  colored  variety).    The  larg^  cirstal  found  was  19  X  11  mm. 

B«f.->  Anu.  Ch.  Phys..  4,  401,  18TS. 

SB9.  AMBLTOONITB.  Amblygonlt  Brtith..  Hoffm.  HIn.,  <  t,  1S9, 1817,  Haadb.,  481 
Hontebraslle  As.,  C.  R„  73,  SOe.  1247.  1871.    Hebranll  KM.,  Ber.  Ak.  HDnchen.  284. 1878. 

Triolinic.  Axes  £ih:i  =  0-7333?  :  1 1  0-76332;  a  =  108°  5U',  tf  =  97* 
48i',  y  =  106"  26}'  J.  D.  Dana". 

100  A  010  =  69°  35t',  100  A  001  =  *75°  30',  010  A  001  =  67°  38'. 
Forms':    o  (100,  «).  e  (001,  O);    m  (110, /'),   JHHO.'I).    *(l80.'t3);    ( (101,   I-i' L,  Dx.> 
as  tw.  pi.,  A  (iOl.  ,1-1,  H.  Dx),  t  (03l.  '9-1). 

<im=99*Sa'  M=72*r  a=90*24'  eM  =  *Sa*  W 

«Jf  =  •44*  Bff  al  =  Sr  W  ct    =  •74*  40-  tit  =  •W'  80' 

fflJT  =    74*    (f  cA  3  68*  14'  em  =    68*    9*  at  =  101'  S^' 

Crystals  large  and  coarse;  forms  rarely  distinct  Usually  cleavable  tocolomnar 
and  compact  massive.  folysTQthetio  twin- 
ning lamellffl  common,  parallel  to  I  and  l.  a. 
A,  two  planes  neaily  at  right  angles  to  each 
other  (89°  8'  Dx.),  and  A  usually  the  more 
prominent,  nearly  bisecting  tne  interior 
angle  ac  (ct.  f,  2). 

Cleavage:  c  perfect,  with  pearly  luster; 
a  somewhat  lees  so,  ritreons;  e  (021)  somo- 
timea  equally  distinct;  M  (1101  difficult 
Fracture  uneven  to  subconchoidal.  Brittle. 
H.  =  6.  Q.  =  a-Ol-S-Og.  Lnster  vitreoua 
to  greasy,  on  c  pearly.  Color  white  to  pale 
greenish,  bluish,  yellowish,  grayish  or  brown- 
ish white.  Streak  white.  Subtnuuparent  Heteoa.  After  Dk. 
to  tranaluoeat 


TO2  PH0SPBATE8,  AB8ENATE8,  ETC. 

Optically  — .    For  the  Penig  mineral  {amblygonite,  Dx.  1872):  ax.  pi.  inclined 

12J°  to  tty  67^**  to  c,  and  the  plane  (8)  X  Bx^  inclined  almost  equally  to  a  and  c, 

normal  angles  Sa  =  80°  52',  8c  =  80°  35',  Dx.     Bx^  inclined  ir  40'  to  edge  a/c. 

fij  =  1-594  Na.  .  Dispersion  p>  v  small.    2E,  =  86°  23',  2Ey  =  86°  21'. 

Some  vaiieties  (mantebroHts,  Dx.,  1872,  see  below)  are  also  optically  negative,  but  the  az. 
pi.  is  inclined  about  28°  to  e  and  82*  to  a.  Bxa  nearly  |  edge  a/c.  Axial  angles  large  and  Tsri. 
able: 

2Ha.r  =  95*  48'-102'  88  8Ha.r  =  102*  60'-106'  W 

Refractive  indices: 

a  =  1-579  )?  =  1-598  ;^  =  1697    Levy-Lex. 

Comp. — A  fluo-phosphate  of  alnminiumand  lithium,  Li(AlF)PO^  or  AlPO,.LiF 

e=  Phosphorus  pentoxiae  47-9,  alumina  34*4,  lithia  10-1,  fluorine  12'9  =  105-3, 

deduct  (0  =  2F)  5*3  =  100.    Sodium  often  replaces  part  of  the  lithium,  and 

hydroxyl  part  of  the  fluorine. 

C.f.  Rg.,  Jb.  Min.,  1, 15^  1888,  and  Min.  Ch.  £rg.,  6, 1886,  who  takes  a  somewhat  different 
Tiew  of  the  composition.    He  regards  the  water  as  due  to  gradual  alteration  and  proposes  the 

formula:  Al.P,  4-  2(RiP0*  +  Al.P.O.)  or  perhaps  |  aLifp^^^+'sAUP.O,- 
AaaL— 1-8>  Penfleld,  Am.  J.  8c.,  18. 296,  1879. 

G.  P,0,    Al.Oi  LIO,  Na,0  H,0       P 

1.  Penig  t^'24  88-65  8*97  204  1*75  11  26 Mn,Os  0-18  =  105-04 

8.  Montebras,  A  8068  i  4709  88-22  7*92  8-48  2*27  903  CaO  0*24  =r  10415 

8.  Auburn,  Me.  8059  I  48-48  88*78  9-46  0*99  8*57  6  20  =  102*48 

4.  Hebron.  Me.,  A                      [48*58]  84*12  9*54  0'-34  4*44  5  24  =  102*21 

5.  Paris.  Me.  8*085  i  ^Zl  88*68  9*82  0  84  4*89  4*82  KaO  003  =  101*89 

6.  Hebron.  Me.,  B  8082  i  47*44  88-^  9  24  0*66  505  5*45  =  100*74          [=  10110 

7.  Branchville.  Ct.  8082  I  48*80  84*26  9*80  0*19  5*91  1*75  Fe,Ot  0  29,   Mn,0,'  010 

8.  Montebras,  B  8-007  f  48*84  88  55  9*52  0*88  6*61  175  CaO  0*85  =  100  45 

Other  analyses.  Pisani,  C.  R.,  76,  79, 1872;  Kbl.,  1.  c;  Rg..  Ber.  Ch.  Ges.,  78.  1872,  these 
are  quoted  in  Min..  5th  Ed.,  App.  u,  p.  271,  1875;  see  also  5th  £il.,  p.  546.  where  the  early 
analyses  of  Berzeliusand  of  Rammelsberg  are  quoted. 

Pyr.,  etc.— In  the  closed  tube  yields  water,  which  at  a  high  heat  is  acid  and  corrodes  the 
glass.  B.B.  fuses  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooling.  Colon 
the  tiame  yellowish  red  with  traces  of  green;  the  Hebron  varie^  gives  an  intense  lithis-red; 
moistened  with  sulphuric  acid  gives  a  bluish  green  to  the  flame.  With  borax  and  salt  of  phos- 
phorus forms  a  transparent  colorless  glass.  In  fine  powder  dissolves  easily  in  sulphuric  add, 
more  slowly  in  hydrochloric  acid. 

Obs.^Occurs  at  Chursdorf  and  Amsdorf,  near  Penig  in  Saxony,  where  it  is  associated  with 
tournialine  and  garnet  in  granite;  near  Qeiex,  Saxony;  also  at  Arendal,  Nor>vay.  At  Montebras, 
Creuze,  France,  in  two  vurieties,  cf.  below. 

In  the  U  States,  in  Maine,  at  Hebron,  embedded  in  a  coarse  granite  in  masses,  sometimes 
well  crystallized,  with  lepidolite,  albite,  quartz,  red,  green,  and  black  tourmaline,  apatite,  and 
mrely  cassiterite;  also  at  Mt.  Mica  in  Paris,  8  m.  from  Hebron,  with  tourmaline;  Auburn;  at 
Peru,'  abundant  with  spodumene,  petalite,  lepidolite,  etc.  Occurs  very  spariuglv  at  Branch- 
ville.  Conn.,  with  spodumene,  also  lithiophilite  and  other  manganese  phosphates  m  a  vein  of 
albitic  grauite. 

The  name  amblygonite  is  from  dfifiXt}^,  Muni,  and  ydvv,  angle;  monisbrtmie  and  hArwik 
from  the  localities.  The  name  montebrasite  was  fii-^  given  to  normal  amblygonite  from  MoDtebres, 
made  a  new  species  on  the  basis  of  an  analysis  by  Moissenet,  later  shown  to  be  incorrect 
by  Pisani  and  von  Kobell  (cf.  App.  i,  p.  10,  ii,  27);  this  name  was  afterwards  transferred  (Dx.. 
1872)  to  the  mineral  of  Hebron  (=  hebronite,  Kbl.)  and  to  another  variety  (B)  from  Montebras. 
translucent  and  greenish  in  color,  the  original  Montebras  mineral  (A,  dull  white  or  witl  a  violet 
tinge)  end  that  from  Penig  being  united  (Dx.)  under  the  name  amblygonite;  the  two  varieties 
differ  in  optical  characters,  as  shown  above,  and  perhaps  also  in  composition;  cf.  analyses 
1.  2,  (amblygonite,  Dx.),  which  show  soda  and  but  little  water,  with  the  other  anals.,  which  have 
little  soda  and  several  per  cent  of  water. 

Ref.— -1  On  a  crystal  from  Hebron  in  the  Bmsh  collection,  re-examined  by  the  author,  cf.  Sin 
TJd.,  p.  545.  With  Dx. ,  p  =s  «,  w*  =  a,  <  =  JT,  for  the  angles  for  these  three  cleavages  he  gitw 
(Hebron)  pm  =  75%  pt  =  00*  to  90*  45',  mi  =  44'  to  45%  On  the  Penig  mineral  and  Monte- 
bms  A  he  noted  only  the  cleavages  a  and  c.  with  ac  ^  W  16'.  O.  R.,  67.  857,  1869.  Ann. 
Ch.  Phys.,  27,  885,  1872. 
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B.  Acid  and  Basic  Phoq)hates,  Arsenates,  etc. 

660.    Vonetite  HCaPO«  Triclinic 

Natrophite  HNa,PO,P 


OUvenite  Group.    Orthorhombic. 

Basic  pho6|>hate8,  arsenates,  et&,  of  copper,  zinc,  and  lead. 

R,(0H)(P,A8,V)0,  or  mOH)B(P,AB,V)0,    B  =  Cu,  Zn,  Pb. 

A*  noted  by  Orotli  this  group  conespondB  in  a  meaaure  to  the  monocllnlc  Wagnerlte  QtWpt 
p.  775,  which  also  ioclades  oaaic  membm. 

661.  OUTenite  Cn.(0H)A80.  0-9396  : 1 : 0-6726 

662.  Idbethenite  Ca,(OH)PO,  0-9601 : 1 :  0-7019 
66a  Adamite  Zn,(0H)A80«  0-9733:1:07158 
664.  Dewdoirite  (Pb,Zu).(OH)VO« 

&'.h:6=.  0-6368  :  1 :  0-8045  ox  \&  ill  6  =  0-9552  : 1 :  0*8045 
Guprodescloizite      (Pb,Zn,Gn),(OH)VO« 
666.    CaloioTOlbortliite         (Gn,Ga),(QH)VO« 


666.  Brackebiueliite  (Pb,Fe,Mn),V,O..H,0?  Monodinio 

667.  Ptittaciiiite  (Pb,Gu)XOH).V,O..H,0? 


668.  Srinite  Cu,(0H),A8,0, 

669.  Sihydrite  Gu,(OH),P,0,        Monodinic  or  Triclinio 

d:?:<5  =  2-8252:1:  1-5339    a  =  89"  29^'    >J  =  91°  Of    y  =  90"  89^ 

670.  Pieadomalaohit*    Gn,(OH),PO«  pt. 

671.  CUnoelarite  Gn.(0H),A80,    MobooliniO    1*9069  : 1  :  3-8507    80°  30' 
67S.   Cbondjtonenite      Md,(OH),AsO« 


919,    Snfrenite  Fe,(OH),PO«  Orthorbombio.  0-8734:1:0-4262 

also  Fe.(OH).(POJ. 

a\l  it  fi 

4174.    lanUto  (Fe,Mg)Al,(OH),P,0,  Monodinic  0*9750  : 1 :  1*6483  89''  U^ 

575.    Tavittockite      Ca,Al,(OH),P,0. 
«7e.     CirroUte  Ca,Al,(OH),(PO,), 

577.     Ananiosiderite  Ca,Fe,(bH).(A80«), 
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Of  *  o  \  ^  6 

678.    Allactite         Mn,(0H),A8,0.  Monodinic    0-6128  i  1 :  0-3338    84Mr 

n  m  a:h :^  fi 

579.    SynadelpMte  Mn,(Al,Mn),(0H)„A8,0,  Monoclinic     0-8583  :  1  :  0-9192  90** 

n       in  u  I  u  I  C 

680.  Flinkite  Mn,Mn(0H),A80,        Orthorhombic      0-4131  :  1  : 0'7386 

n  ni 

681.  Hematolite     Mn,(Al,Mn)(OH).AsO,        Rhombohedral         (J  =  0-8885. 

n   m  II  nx 

582.    Arieniopleite  R,R,(0H).(A80J.?   B  =  Mn,Ca(Pb,Mg)  R  =  Mn(Fe) 


683.  Manganostibiite        Mn.,Sb,0,.? 

Hematostibiite     Mn^SbjOj,? 

I 

a : h: d  fi 

684.  Ateleitite  Bi,(0H),A80.    Monoclinic    0-9334:1:1-5051  70**  43' 


660.  MONETITB.    C.  U.  Shepard,  Am.  J.  Sc,  23,  400,  1888. 

Triclinic.    In  thin  rhomboidal  crystals  with  a  (100),  h  (010),  c  (001),  m  (110), 
M  (110),  the  hemi-prisms  /i,  n  (hkO)  and  I  (hkO),  dome  e  (101). 

Approximate  angles :  aM  =  42%  ab'  =  81*,  o/i  =  17',  an  =  28",  al  =  18%  at  -  W, 
%'e  =  42''  E.  S.  Dana. 

Crystals  small  with  rough  faces,  often  arranged  in  interpenetniting  groups. 
Also  massive. 

Cleavage:   a  distinct.     Fracture  uneven.     Brittle.      H.  =  35.     G.  =  2-75. 
Luster  vitreous.     Color  pale  yellowish  white.     Semitransparent. 

Comp. — Acid  calcium  phosphate,  HCaPO.  or  2CaO.P,0,.H,0  =  PhoBphoroB 
pentoxide  52-2,  lime  41-2,  water  6-6  =  100. 

AnaL—C.  U.  Shepard,  Jr..  1.  c,  after  deducting  978  p.  c.  gypsum. 

{  P,0»  52-28  CaO  41  14  H,0  6*58    =    100 

"Pyr, — B.B.  iD  the  forceps  turns  white  and  fuses  to  a  globule  with  crystalline  facets;  gives 
off  water  in  the  closed  tube. 

Obs.— Found  in  the  Tertiary  limestone  of  the  islands  Moneta  and  Mona,  West  Indies,  under- 
Death  a  bed  of  bird  guano.  Occurs  in  thick  isolated  masses,  two  or  three  inches  across,  also  in 
irregular  seams  in  gypsum,  and  in  crusts  lining  cavities. 

Natrophite  PUani;  menlloned  by  Adam,  Tabl.  Min.,  45, 18e9.  Pisani,  Min.,  288, 1888. 
Acid  sodium  phosphate.  HNa«P04  =  Phosphorus  pentoxide  64-0,  soda  27*9,  water  8*1  =  100. 


Olivenite  Group.     Orthorhombic. 

661.  OUVENITB.  Arseniksaures  Kupfererz  (fr.  Cornwall)  Klapr.,  Schrft.  Oes.  Nat. 
Fr.  Berl..  7,  ICO.  1788;  Oliveuerz  (fr.  Cornwall)  Wern.,  Bergm.  J..  882,  886,  1789.  Olive  Copper 
Ore  Kirtoan,  2.  151.  1798.  Olive-green  Copper  Ore  Rashleigh,  Brit.  Min.,  1,  pi.  11.  f.  2,  1797, 
2.  pi.  8.  1803.  ('uivre  arsenlate  en  octa^dre  aigus  Bourn,,  Phil.  Tr.,  177.  1801.  Phannako- 
chalzit  pt.  Hattsm.,  Min.,  3,  1042,  1818:  Olivenkupfer,  id.,  1045;  Pharmacolzit «!..  1025, 1847. 
Olivenite  pt.  Jameson,  Syst.,  2,  385,  1820;  Leonh.,  Orykt.,  283.  1821. 

Orthorhombic.     Axes  a  :h  :i  =  0-9396  :  1  :  0-6726  Washington*. 
100  A  110  =  43°  13',  001  A  101  =  35°  35i',  001  A  Oil  =  33°  554'. 

Forms* :    a  (100,  t-i),    b  (010,  i-i);    m  (110,  1);    v  (101,  1-Z);    e  (Oil,  l-l). 

Angles:    mm"  =  *86'  26',    w'  =  71'  llf,    «?'  =  ♦67*'  51',    m  =  47'  34'. 


OMVENITE  GROUP— OUVENITE, 
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II 
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Crystals   prismatic,  often   acicnlar;   faces  usually  somewhat  uneven.      Also 
globular  and  reniform,  indistinctly  fibrous,  fibers 
straight  and    divergent,    rarely    irregular;   also 
curved  lamellar  and  granular. 

Cleavage:  m,  ^,  e  (Oil)  in  traces.  Fracture 
conchoidal  to  uneven.  Brittle.  H.  =  3.  G.=  41- 
4*4.  Luster  adamantine  to  vitreous;  of  some 
fibrous  varieties  pearly.  Color  various  shades  of 
olive-green,  pi^issing  into  leek-,  siskin-,  pistachio-, 
and  blackish  green ;  also  liver-  and  wood-brown; 
sometimes  straw  -  yellow  and  grayish  white. 
Streak  olive-green  to  brown.  Subtransparent  to 
opaque. 

Optically  -f .  Ax.  pi.  \c.  Bx  J_  a.  Disper- 
sion p  <  V  large.    Axial  angles,  Dx.* : 

2Ha.r   =  105-  5'  2Ha.y  =  106'  6' 

Var.— (a)  Oryitallixed;  G.  =  4-378  Cornwall,  Damour;  4185  ib.,  Hermann. 

{b)  Fibrou9;  finely  and  divergently  fibrous,  of  green,  yellow,  brown,  and  gray,  to  white 
colors,  with  the  surface  sometimes  velvety  or  acicular,  G.  =  8-913  Hermann;  found  investing 
the  ctimmon  variety  or  passing  into  it;  called  wood-copper  or  toood^nenate  {HoUkupfererz). 

(e)  Earthy;  nodular  or  mapsive;  sometimes  soft  enough  to  soil  the  fingers. 

Comp.— Cu,As,0,.Cu(OH),  or  4CuO.A8,0,.H,0  =   Arsenic  pentoxide  40*7, 
cupric  oxide  56*1,  water  3*2  =  100. 

AnaL— I.  Damour.  Ann.  Ch.  Phys.,  13,  412.  1845.  2,  Hillebrand.  Proc.  Col.  Soc,  1.  11* 
1884.     Other  analyses  6th  Ed.,  p.  564. 


Fig.  1.  Cornwall.  Phillips.  2,  Utah. 
Washington. 

2Ha.bi  =  109'  4r 


1.  Cornwall        G.  =  4*878 

2.  Utah,  vjood-eopper 


As^Ot      P«0» 

84-87        8-48 
40-05        0-06 


CuO        H,0 

56-86        8-72  =  9888 

55  40        8-89  gangue  081  =  9971 


Pjrr.,  etc.— -In  the  closed  tube  gives  water.  B.B.  fuses  at  2,  coloring  the  flame  bluish  green, 
and  on  cooling  the  fused  mass  appenra  crystalline.  B.B.  on  charcoal  fuses  with  deflagration, 
gives  off  arsenical  fumes,  and  yields  a  metallic  arsenide  which  with  soda  yields  a  globule  of 
copper.     With  the  fluxes  reacts  for  copper.     Soluble  in  nitric  acid. 

Obs.--'rhe  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quartz  in  Corn- 
wall, at  Wheal  Gorland,  Ting  Tang,  Wheal  Unity,  and  other  mines  near  St.  Day;  also  near 
Redruth;  near  Tavistock,  in  Devonshire;  also  in  inferior  specimens  nt  Alston  Moor,  in  Cumber- 
land; at  Camsdorf  and  SSwilfeld  in  Thuringia;  Tyrol;  the  Banat;  Nizhni  Tngilsk  in  the  Ural; 
Chili. 

In  the  U.  S.,  in  Utah,  at  the  American  Eagle  and  Mammoth  mines,  Tintic  district,  both  in 
crystals  and  the  form  of  wood  copper. 

The  name  olivenite  alludes  to  the  olive-green  color. 

Ret— »  Utah.  Am.  J.  8c..  36,  298,  1888.  Earlier  measurements  by  Phillips.  Min..  819, 1828, 
who  gives  mm'  =  87"  80',  ee'  =  69^  lO*.  hence  d:b:h  =  0  9578  :  1 :  0  6894.  Cf.  also  Dx..  Ann. 
Ch.  Phys..  13,  417,  1845.     «  Propr.  Opt.,  2.  43.  1859;  N.  R.,  81,  1867. 

In  general  the  mineral  phosphates  or  arsenates  were  not  distinctively  recognized  in  ancient 
mineralogy.  The  species  containing  copper,  if  observed,  were  left  to  pass  under  the  general 
iiAmeB  of  chrpMocoUa  And  malachites.  In  1747,  Wallerius  has,  besides  Koppar- Lnzur  or  azurite. 
the  two  species  Copper  Green  (malachite)  and  Copper  Blue  (clirysocolla  and  azurite  in  part),  but 
without  well-defined  limits.  Cronstedt,  in  1758,  describes  the  Mountain  Blue  as  sometimes 
impure  (terra  calcarea  mixta),  and  hence  effervescing  with  aqua-fnrtis.  Fontana.  in  1778. 
announced  the  green  carbonate  after  an  analysis;  and  Bergmann  in  his  Soiagi-aphia.  1782. 
recognizes  only  carbonate  of  copper,  and  calls  wrongly  the  green  mica  of  Werner  (1780,  and 
later  torberniie)  a  chloride.  In  1786  Klaproth  analyzed  an  arsenate,  and  Werner  soon  after  ^ve 
it  the  name  of  Oliveners,-  and  in  Werner's  system  of  1789  (Bergm.  J.,  882,  1789),  Azurite.  Mala- 
cliite.  Copper  green  of  compact  texture  not  effervescing  with  acids  (clirysocolla).  and  Olivenerz. 
toeetber  with  a  so-called  Eieenschumg  Kupfergrun  (mostly  earthy  green  carbonate),  were  the 
only  species.  Karsten's  Tabellen  of  1800  contain  no  addition  to  the  list.  But  in  1801  Boumon 
announced,  from  an  analysis  by  Clienevix,  a  second  arsenate,  afterward  called  Liroeonite; 
Yauquelin  a  third,  afterward  named  Ghalcophyllite;  Klaproth  a  fourth,  the  Strahligee  Olivenert, 
or  Clinoclaee.  Klaproth  also  published  at  the  same  time  an  analysis  of  the  first  phosphate,  now 
called  Pheudomalaehite;  besides  one  of  the  oxychloride  Atacamitef  which  mineral  had  been 
brought  from  Chili  as  copper  sand  between  1780  and  1790.  and  was  pronounced  an  oxide  by 
Yauquelin,  and  a  chloride  by  Karsten  in  his  Tnbellen  of  1800. 
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662.  UBBTHBNXTB.  Oliveoerz  pt.  Phosphorkupfererz  pt.  Phosphate  of  Copper  pi 
Caivre  phosphate  pt.  Octaedriscbes  Phospborkupfer  Leonh.,  Leonh.  u.  Selb's  Min.  Stud.,  1812L 
Blftttricher  Pseudomalacbite  pi.  Hausm.,  Handb.,  1036,  1818.  Libetbenit  Breith,,  Char.,  267, 
1823.    Apber^  Beud,,  2,  569,  1883.    Pseudo-libethenit  Eg.,  Min.  Cb.,  344,  1860. 

Orthorhombic.    Axes  d:h:d  =  0-9601  :  1  :  0-7019  Rose*. 

100  A  110  =  43°  50',  001  A  JOl  =  36°  lOf ,  001  A  Oil  =  35°  4'. 

Porms^:  a  (100,  t'-i)  cleavajre,  6  lOlO.  t-i);  <  (310.  t-2).  m  (110, /);  5(810  f8).  «  (Oil,  14), 
•  (111,  1). 

Angles:    tf"  =  61°  17',   mm"'  =  •87"  40'.   Sd'  =  85-  80'.   «•  =  •70'  8*.   »»«  =  66'  SS*; 

w'  =  6r  47i',    M"  =  90M6 ,    m"  =  69'  4i'. 

In  crystals  usually  small,  short  prismatic  in  habit;  ofteis 
united  in  druses.     Also  globular  or  reiiiform  and  compact. 

Cleavage:  a,  b  very  indistinct.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =4.  G.  =  3-6-3-8.  Luster  resinoua. 
Color  olive-green,  generally  dark.  Streak  olive-green.  Trans- 
lucent to  subtranslucent. 


large 


Optically  — .     Ax.  pi.  J  c*     Bx  J_  J.      Dispeiision  p  >  v 
).    Axial  angles,  Dx.  : 


2Ha.P  =  101'  42' 

•  2Ho.r  =  127-  47' 

2Ha.y  =  101*  8' 

2Ho.y  =  128"  56|' 

2Ha.w=  99"  69' 

2Ho.hi  =  180*  22f' 

2V,  =  81'  88' 
2Vy  =  81'  8* 
2Vm  =  80'  20^ 


A  =  1-789 
flj.  =  1-748 
/5ji=1755 


Coiiip.-Cu,P,O..Cu(OH),  or  4CuO.P,0,.H,0 
cupric  oxide  66  4,  water  3-8  =  100. 
AnaL— EQhn,  Lieb.  Ann.,  61, 124,  1844. 


=  PhosphoruB  pentoxide  29*8, 


P»0.  29-44 


CuO  66  94 


H,0  4-05  =  100-48 


Other  analyses  (5tb  Ed.,  p.  568)  agree  closely,  except  one  by  Bertbier  which  yielded  7*4 p.  c 
HsO;  this  minenil  is  called  Psetiao-libethenite  by  Rammelsberg,  wbo  writes  the  formula 
CutPaOn.CuiOHla.HsO.     Beudant  cites  the  same  analysis  in  connection  with  his  name  Apber^. 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  turns  black.  B.B.  fuses  at  2  and  colors  the 
flame  emerald-green.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 
odor.  Fused  with  metallic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  formatiou 
of  lend  phosphate,  which  treated  in  R.F.  gives  a  crystalline  polyhedral  bead  on  cooling.  With 
the  fluxes  reacts  for  copper.    Soluble  in  nitric  acid. 

Obs.— Occurs  in  cavities  in  quartz,  associated  with  chalcopyiite.  at  Libetben,  nearNeusohl, 
In  Hungary;  at  Uheinbrei  ten  bach  and  £hl  on  the  Rhine;  at  Nizhni  Tagilsk  in  the  Ural;  in 
Bolivia,  S.  A.,  with  malachite;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilite  and 
limonite;  also  in  sm.nll  quantities  near  Gunnis  Lake  in  Cornwall,  and  near  Redruth. 

Arti£— Cf.  Friedel  and  Sarasin,  Bull.  Soc.  Min..  2.  157,  1879. 

Ref.— >  Hungary,  Reis.  Ural.  1, 816. 1887.  For  Uralian  crystals  be  obtained  mm'  =  84*  86 . 
ee'  =  69''  19'.  Cf.  Schrauf,  Zs.  Er.,  4.  19,  1879,  who  discusses  the  irregularities  in  the  angles, 
vicinal  planes,  etc.,  and  suggests  a  monoclinic  form.  *  Dx.,  Propr.  Opt.,  2,  48,  1859;  K.  R., 
78.  1867. 


663.  ADAMFTB.    Adamine  C,  Friedel,  C.  R,  62,  692,  1866. 
Orthorhombic.     Axes  a  :  5  :  (}  =  0-9733  :  1  :  0*7158  Des  Cloizeaux*. 
100  A  110  =  44**  13i',  001  A  101  =  36°  20',  001  A  Oil  =  35°  35|'. 


Forms* : 
a  (100.  i-^ 
b  (010,  «) 


e  (001,  0) 

k  (410,  %-i) 
h  (210,  »-§) 


n  (580.  t'{) 
f»(110,  1) 

9   (850,  iHf) 


t  (120,  *-2) 

/  (506.  14) 
d(101, 1-i) 


I  (Oil,  1-1) 
o  (111,  1) 


mmf"  = 


♦6r  54' 
88'  27' 
54*  28* 


ff'  =    68*    0' 
dtt  =  ♦72'  40^ 


ir  =  71'  llf 
a(/  =  6r  46^ 


oe/'   s  91*  29' 
CO'"  =  59'  56' 
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Crystals  small,  sometimes  prismatic  ]  6  like  olivenite; 
again  prismatic  |  I,  by  extension  of  the  macrodome 
d  (101).  Crystals  often  grouped  in  crusts  and  fine 
granular  aggregations. 

Cleavage:  d  distinct.  Fracture  uneven.  Brittle. 
H.  =  3-5.     G.  =  4-34-4 -35.     Luster  vitreous,    strong.  Lauiium  Lasoevres 

Color  honey-yellow,  violet,   rose-red,   green,  colorless. 
Streak  white.     Transparent, 

Optically  +.    Ax.  pi.  \c.    Bx  J_  h.    Dispersion  p  <  v  large.     Axial  angles: 

Chili  2Ha.r  =  108''  84'      2Ha.bi  =  HI'  8^      2Ho.r  =  US'*  (W      2Ho.bi  =  118*  52' 

Laurium     2Ha.r  =  100M08*.  Dx. 

Comp. — Zn,As,0,.Zn(OH),  or  4ZnO.As,0,.H,0  =  Arsenic  pentoxide  40*2,  zinc 
oxide  56*7,  water  31  =  100.     Copper  and  cohalt  may  also  be  present. 

Anal.— 1,  Fricdel.  1.  c.    2.  Damour.  C.  R..  67,  1124,  1868.      8,  4,  Pisani,  ib.,  70,  1001, 
1870.    5,  Friedel,  Bull.  See.  Min.,  1,  81.  1878. 

As,0»     ZnO      CuO      CoO     HaO 

1.  Cbafiarcillo     Q.  =  4*888        89*95      54*82        —         —       4*55  FeO  1  48.  MnO  tr.  =  100*80 

2.  Cap  Garonne  G.  =4*852        89**>4      49  11      1*75      516      4  25  Fe,0,  tr.  =  9951 
a     "  ••         rote-red  88  50      52*50        —       8*92      8*57  =  98  49 

4.     •'  ••         aea^reen  89  85      81*85    28*46      0*52      8*88  CaO  0*87  =  100*22 

6.  Laurium,  green  40-17      55*97      0*64       —       401  FeO  0*18  =  100  97 


r.,  etc. — Heated  io  a  closed  tube  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  and  porcclanons.  On  diarcoal  fuses,  producing  a  coating  of  zinc  oxide,  and  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  charcoal  gives  a  nng  of  arsenic.  Witli  borax  in 
O.F.  pearl-vellow  while  hot,  colorless  on  cooling.     Easily  soluble  in  dilute  hydrochloric  acid. 

Obs. — Fi*om  Chaftarcillo,  Chili,  with  limonite  and  native  silver.  At  Cap  Garonne  near 
Hy^res,  France.  At  the  ancient  zinc  mines  of  Laurium,  Greece,  tilling  drusy  cavities  in  a 
cellular  smithsonite.     Named  after  M.  Adam,  the  mineralogist,  of  Paris. 

Ref.— >  Chafiarcillo.  N.  R..  26,  1867;  Laurium  crystals  gave  mm'"  r=  89'  50-88'  40*  and 
dd   =  72^  20'.  also  mm'  =  88"  20-88'  80'.     Bull.  Soc.  Min..  1,  80.  1878. 

*  Chai^arcillo,  Dx..  with  hmtdo;  Laurium,  Dx.,  with  bhmt  df;  Laurium.  Lasp.  (Zs. 
Kr.,  2.  147.  1878),  with  b  nm  td  on  "type  I  "  colorless  crystals,  prismatic  |  h.  with  a  :b:  e  ts 
0  996  :  I  :  0  718,  and  ac  k  hnm  adf  Ion  "type  II  "  emerald-^en  crystals,  prismatic  |  h,  with 
a  :  h  :  h  =  0*996  :  1  :  0*685;  a  variation  in  composition  (Cu)  is  suggested  to  account  for  thia 
difference  in  ^  (20  :  19),  but  the  observations  need  confirmation. 

664.  DfiSOLOIZmi.  A,  Damour,  Ann.  Ch.  Phys..  41.  72,  78.  1854.  Rhombischer 
VaDHdit  Zippe,  Ber.  Ak.  Wien.  44  (1),  197,  1861,  Techermak,  ib.,  44(2),  157,  1861,  Schrauf, 
Pogg.,  116,  855.  1^62.  Tritochorit  Frenul,  Mhi.  Mitth.,  3,  506,  4,  97,  1881.  Cuprodescloizite 
ng..  Ber.  Ak.  Berlin.  1215.  1883.  La  Kamarita  Miguel  VeiatqueB  de  Leon,  Naturaleza,  7,  6B, 
1884.     Schaffnerite  (18i^6)  mentioned  by  Piaani,  Bull.  Soc.  Min.,  12,  48,  1889. 

Orthorhombic.     Axes  d:l:i  —  0*6368  :  1  :  0'8045  Bath*. 

100  A  110  =  32°  291',  001  A  101  =  51°  38|',  001  A  Oil  =  38°  49'. 

Perms':  n  (510,  ^)  /  (201,  2-i)  t  (11  10,  ^)  k  (861,  8-1) 

a  (100,  f-i)  m  (110, 1)  d  (012,  H)  o{in,l)  g  (782.  4-|) 

b  (010.  i'l)  I   (130,  ui)  u  (Oil,  M)  €  (211,  2-2)  <u(184,  f  6) 

(001.  0)  ^  ^^3  ^jj  V  (021,  2-1)  t  (641,  6-1)  h  (188,  fS) 


e 


mm"'  =    64*  59'  uu'  =    77'  88'  «A     =    58'  48'  (»»'"  =  59*  W 

IC        =    55'  15i'  w'  =  116'  ir  00'     =  *89'    6'  fih"    ss  91*    9' 

«'     •  =    64*  88i'  «?  =    56-  16'  oo'"  =  •58'    4'  fo       &  81*    4' 

J'       =186*  49^  0fl0  s    84-  16'  tftf'"  »    82*  SO*  <to      «  47*    0|' 
dcf      =    48*  49f 
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3. 


<^ 


m 


m 


Figs.  1-8.  Lake  Valley,  N.  Mexico,  Rath. 


Crystals  usually  small,  short  prismatic  [  m  or  I  (130),  or  pyramidal,  o  fill). 
Faces  seldom  perfectly  smooth;  I  strongly  striated  vertically;  /(201)  dull  and 
striated  If/f,  o  (111),  d  (012)  bright.  The  crystals  forming  drusy  surfaces  and 
crusts,  also  in  stalactitic aggregates.  Also  massive,  fibrous  radiated  with  mammillary 
surface. 

Cleavage  none.  Fracture  small  conchoidal  to  uneven.  Brittle.  H.  =  3-5. 
G.  =  5'9-6*2.  Luster  greasy.  Color  columbine-  or  cherrv-red,  brownish  red,  hair- 
brown,  reddish  chestnut-brown,  blackish  brown,  black.  Streak  orange  to  brownish 
red  or  yellowish  gray.     Transparent  to  nearly  opaque. 

Ax.  pi.  II  d.  Bx  J_  c  negative,  Bx  J_  a  positive;  axial  angle  very  large,  the 
interference-rings  hardly  visible  in  oil. 

Comp.,  Var.— R,V,O..R(OH),  or  4R0.V,0,.H,0;  R  =  Pb,  Zn  chiefly  and 
usually  in  the  ratio  1 :  1  approx.;  the  percentage  composition  is  then:  Vanadinm 
pentoxide  22*7,  lead  protoxide  55*4,  zinc  oxide  19'7,  water  2*2  =  100.  Copper  is 
also  sometimes  present,  and  further  arsenic  replacing  vanadium. 

Var.— 1.  Oi*dinary,  contaiDing  lead  and  zinc.  Usually  in  distinct  crystals  as  described. 
G.  =  5  9-6  1. 

3.  Cvprode8elmgit€f  contnining  copper  in  considerable  amount;  this  variety^  also  carries 
arsenic.  It  usuully  appears  in  crusts  or  renlform  masses  with  mammillary  surface  and  tine 
columnar  .structure,  somewbat  divergent  or  radiating.  Color  dull  green  to  greenish  black, 
yellowish  brown.     G.  =  6'l-6-2. 

AnaL— 1,  Hg.,Ber.  Ak.  Berlin.  656.  1880,  Zs.  G.  Ges.,  32.  700,  1880.  d-4.  Doering.  Bol. 
Acad.  Cienc.  Cordoba.  6,  471.  1888.  5,  6.  Gentb,  Am.  Phil.  Soc.,  22.  378.  1885.  7.  8.  Hille- 
brand,  Am.  J.  Sc,  37.  434.  1889.  9.  Peufleld,  Am.  J.  Sc.  26.  861.  1888.  10,  Rg.,  Ber.  Ak. 
Berlin,  1215,  1883.  11.  Genth.  Am.  Phil.  Soc.  24.  86.  1887.  13,  Pisani.  Bull.  Soc.  Min..  12. 
88,  1889.     13,  Velazquez  de  Leon.  1.  c.     14.  Hillebrand,  1.  c. 

For  Damour's  original  analysis  of  descloizite,  see  p.  791. 


G. 

1.  C6rdoba.  light  brotm      6*080 

2.  "         black  614 


it 


8.  ••         gray 

4.  "        yellow 

5.  Lake  Valley,  red 

6.  "  "      black 


5-98 


7.  Beaverhead  Co.,  Mont 

8.  Georgetown,  N.  M. 


v.o. 

ASaO» 

P.0» 

PbO 

f  22-74 

— 

— 

56-48 

22  59 

0-27 

56  00 

21-85 

— 

0-30 

5601 

20  23 

— 

005 

63-63 

1  21-65 

0-20 

— 

5612 

}  21-35 

0-50 

0-04 

56-36 

i  20-80 

0-32 

0-27 

55  93 

20-44 

0-94 

026 

56-01 

ZnO     CuO    FeO  MnO  H,0 

16-60  —  —  116  2-34 
[CI  0  24  =  99-56 
1702  002  0  26  040  214 
[CI  008,  insol  0  81  =  99-09 
17-56  0-40  007  077  2-57 
[CI  0  27.  iusol.  0-78  =  100-58 
1141       _        _      0  24    116 

[CI  107.  insol.  l-26  =  99-a5 
17-41     1  10    0  15    0'4»    2  87 

f-  99-49 
1391    0-87    030    274    8-89 

[=99  46 

15-94    115    0-70  '  —    4  87 

[X»  0-34  =  99  82 

17-78    106    0-07      —    2-45 

[X*  112  =  100-07 


9. 

Ouprode$el(MU 

6-202 

t 

18-05 

8-82 

10. 

tt 

5-856 

1 

22-47 

028 

11. 

t€ 

6208 

t 

19-99 

8-68 

13. 

tt 

606 

17-40 

4-78 

18. 

BamiriU 

601-610 

19-85 

861 

14. 

Tombstone 

5-88 

1979 

110 
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G.  V,0.    A8,0»   PaO.  PbO     ZnO     CuO   FeO  MnO  HaO 

8*82      0-18    54-98    1224    6*74    0  06      —     270 

[SiO,  0-12  =  99-74 

017  5408    12-62    818      —       —     252 

[=  100-22 

018  54-52    12-70    658      —       —     2  62 

[=  10017 

—     58-90    11-40    8-80      —       —     3*20 

[=99  48 
1-88    54-28    11-25    8*69     —       —    015» 

r=99'66 
0-19    57-00     4-19  11-21      tr.       —     2  50 

[X»  8-01  =  98-99 

•  MnaOa. 

» X  =  SiO,  018,  CaO  010,  MgO  0-06.  •  X  =  CI  004,  SiO,  101.  CaO  004,  MgO  0-08. 
»  X  =  CI  0-07.  SiO,  0-80,  CaO  101,  MgO  004,  K,0  010,  Na,0  017,  CO,  0  82. 

The  material  of  anal.  2-4  contained  some  vanadinite. 

Preuzers  analysis  of  tritoehonte  Is  as  follows :  V,0»  24-41,  A8,0»  3-76.  PbO  5890, 
ZnO  1106.  CuO  704  =  100-17.  There  is  no  question  as  to  its  identity  with  cuprodescloizite; 
he  h}ia  since  stated  that  the  water  present  was  neglected  or  overlooked. 

P3rr.,  etc.— In  the  closed  tube  gives  water.  B.B.  on  charcoal  fuses,  and  is  partially  reduced 
to  a  globule  of  metallic  lend  enveloped  in  a  black  scoria.  With  borax  in  R.F.  a  green  glass,  and 
with  niter  in  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phosphorus  in  R.F.  a  glass  of 
a  chrome-green  color,  which  is  orange-yellow  in  tLe  O.F.    Dissolves  in  cold  dilute  nitric  acid. 

Obi.— Occurs  in  small  crystals,  1  to  2  mm.  thick,  clustered  on  a  siliceous  and  ferruginous 

5augue  from  S.  America,  at  the  Venus  mine  and  other  points  in  the  Sierra  de  C6rdoba, 
LFgentine  Kepublic,  associated  with  acicular  green  pyromorphlte,  vanadinite.  etc.  At  Kappel 
in  Carinthia,  m  small  clove-brown  rhombic  octahedrons,  with  G.  —  5*88  {vanadite  of  Zippe,  cf. 
Schmuf,  Poeg..  116,  355.  1862). 

Sparingly  at  the  Wheatley  mine,  Phenixville,  Penn.,  as  a  thin  crystalline  cnist  on  wulfenite, 
quartz,  and  a  ferruginous  clay  (J.  L.  Smith,  confirmed  by  Genth).  Abundant  at  the  Sierra  Grande 
mine.  Lake  Valley,  Sierra  Co.,  New  Mexico,  in  red  to  nearly  black  crystals,  pyramidal  and 
prismatic  in  habit,  associated  with  vanadinite.  lodyrite,  etc.;  at  the  Mimbres  ana  other  mines, 
near  Georgetown,  New  Mexico,  in  stalactitic  ci-ystalline  aggregates.  In  Arizona  near  Tomb- 
stone: in  Yavapai  Co..  in  brownish  olive-green  crystals;  at  the  Mammoth  Gold  mine,  near 
Oracle,  Pinal  Co.,  in  onmge-red  to  brownish  red  crystals  with  vanadinite  and  wulfenite. 

A  vanadate  probably  identical  with  descloizite  occurs  at  the  Mayflower  mine,  Bald  Moun- 
tain distr.,  in  Beaverhead  Co.,  Montana,  see  anal.  7;  it  is  in  an  impure  earthy  form  of  a  dull 
yellow  to  pale  oninge  color.  The  water  present  is  double  in  amount  that  reipiired  by  normal 
descloizite,  but  in  view  of  the  nature  of  the  material  this  may  not  be  significant ;  cf.  bracke- 
buschite  beyond. 

A  massive  variety,  containing  copper,  in  crusts  and  reniform  masses  with  radiated  structure 
occurs  in  San  Luis  Potosi,  also  in  a  vein  of  argentiferous  galena  in  Zacatecas  (Pisani).  Mexico; 
it  has  been  variously  named  iritocharite,  ctiprodesclomte.  ramii*ite.  A  similar  variety  occui*s  as 
an  incrustation  on  quartz  at  the  Lucky  Cuss  mine,  Tombstone.  Cochise  Co.,  Arizona. 

Named  after  the  French  mineralogist.  A.  Des  Cloizeaux.  BamiriU  is  after  the  Mexican 
mining  engineer  Santiago  Ramirez.  Tritoehorite,  from  Tpiroi,  third,  and  x^petv,  to  follow^ 
was  given  on  the  supposition  that  the  mineral  formed  a  third  member  of  a  series  with  eusynchite 
and  arseoxeoe. 

Ref. — '  N.  Mexico,  Zs.  Kr..  10,  464,  1885.  The  form  was  made  monoclinic  by  Websky, 
Ber.  Ak.  Berlin,  672,  1880.  Zs.  Er.,  6,  542,  1881;  the  orthorhombic  character  is  established  by 
Bes  Cloizeaux,  Bull.  Soc.  Mm.,  9.  188,  191,  1886.  See  earlier  Dx.,  Ann.  Ch.  Phys.,  41,  78, 
1854. 


The  pa^es  immediately  following  contain  descriptions  of  several  other  vanadates  of  more  or 
uncertain  composition  and  probably  in  pan  to  be  united  with  descloizite. 

EusYKCHiTB  Fisclier  <fe  Nesaler,  Ber.  Ges.  Freiburg,  1854,  Jb.  Min.,  570. 1855.  Ancoxen 
Kbl.,  J.  pr.  Ch.,  60,  496.  1850. 

Massive:  in  nodular,  stalactitic  forms.  H.  =  3-5.  G.  =  5'596.  Luster  resinous.  Color 
yellowish  red.  reddish  brown,  grt^enish.     Streak  ornnge-yellow  to  pale  yellow. 

Composition,  perhaps  KtVaO*  with  R  —  lend,  zinc,  and  sometimes  copper,  and  the  vana- 
dium in  pait  replaced  by  arsenic.  It  is  to  be  noted,  however,  that  the  analy.ses  are  unsatis- 
factory, and  the  mineral  may  contain  water  like  the  so-called  tritoehorite  which  was  originally 
described  as  anhydrous  and  belonging  to  this  series.  If  this  is  the  case  eusynchite  would  be 
simply  identical  with  descloizite. 
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Sandberger  has  recently  made  it  almost  certain  that  araeoxene  is  only  descloizite;  he  quotes 
Pecber  us  having  found  3*2  p.  c.  U9O  in  the  original  mineral.    Jb.  Min.,  1.  258,  1889. 

Anal.— 1.  Rg.,  Ber.  Ak.  Berlin,  40,  1864.    2.  Id.,  Miu.  Ch.  Erg.,  91. 1888.   3,  4.  Czudnowicz, 
Pogg..  120,  26.  1868;  Y^,,  Min     ~         "  ^   "  "       " 

Hg..  lb,  291. 


1.  Hofsgrund     O.  =  5*596 

2.  "  G.  =  6-462 


v,o» 

• 

A8,0» 

-f  — — 0 
P.O. 

PbO 

ZnO 

CuO 

[24  22] 

050 

114 

57-66 

15-80 

0-68  =  100 

UTkdei, 

-.— 

1-54 

57-38 

16-27 

— > 

24  82 

— . 

<r. 

68  85 

17-83 

—    =  100 

20-28 

— 

«r. 

57  06 

22  66 

—    =  100 

17  04 

10-66 

— 

53-26 

18-36 

—    =    99 

3. 
4. 

5.   ATdtOXffM 

From  8,  8*2  p.  c.  Sid  and  from  4.  55  SiO*  have  been  deducted;  from  5, 184  p.  c.  gangue. 

Eusynchite  is  from  Hofsgrund  near  Freiburg  In  Baden;  araeoxene  from  Dahn  near  Kieder- 
Scbletteubach.  Rhenish  Bavaria,  with  dechenite. 

Dechenitb,  vunaiiinsaures  Bleioxyd  C.  Bergemann,  Pogg.,  80,  893,  1850. 

Massive,  botryoidal.  nodular,  stalactitic;  sometimes  traces  of  a  columnar  structure. 
H.  =  3-4.  G.  =  5*6-5  81.  Luster  of  fresh  fracture  greasy.  Color  fine  deep  red  to  yellowish 
red  and  brownish  red ;  also  leather-yellow.     Streak  orauge-vellow  to  ocher-  and  pale  yellow. 

Composition  usually  accepted  as  PbV.Os  or  PbO. VaO*  =  Vanadium  peutoxide 450,  lead 
protoxide  550  =  100.  The  old  analyses,  however,  arc  faulty,  for  the  mineral  contains  xinc 
as  shown  by  Brush  (Am.  J.  Sc,  24.  116,  1857).  and  Pisani  (Bull.  Soc.  Min.,  12,  40, 1889). 
New  analyses  may  prove  that  the  composition  is  essentially  the  same  as  that  of  eusynchite 
and  ai-seoxene,  and  like  them  it  may  have  to  be  united  with  descloizite. 

Analyses.— 1-3,  Bergemann,  1.  c.  4,  Nessler  [Ber.  Ges.  Freiburg.  18541  Rg.,  Min.  Cfa., 
311,  1860. 


1.  Dahn,  dark  red  cry$t. 

8.      **      ywA.  vemie^oTm 
4.  Zahringen    G.  =  4945? 


V.O, 

47-16 
4610 
49-27' 
45-12 


PbO 

52-92 
53  72 
5057 
56*70 


10008 
99  82 
99-84 

100-82 


Pyr.,  etc. — B.B.  fuses  easily  vdthout  decrepitation  to  a  yellow  glass.  On  charcoal  in 
R.F.  gives  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes 
green  (zinc).  With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  RF., 
becoming  yellowish  green  to  yellow  in  O.F.  Decomposed  by  hot  hydrochloric  acid,  yieldine 
an  emerald-green  solution.  This  treated  with  alcohol,  boiled  and  decanted  from  the  separated 
lead  chloride,  yields,  after  evaporation,  a  solution  which,  diluted  with  water,  has  an  azure- 
blue  color  (v.  Kobell). 

Occurs  with  other  ores  of  lead  near  Nieder-Schlettenbach  in  the  Lauterthal,  Rhenish 
Bavaria.  A  lead  vanadate  occurs  with  the  lead  ores  at  Leadville,  Col.  (lies,  Am.  J.  Sc., 
23.  381,  1882),  and  it  has  been  suggested  that  this  may  be  dechenite;  it  is,  however,  probably 
descloizite. 

Named  after  the  German  geologist,  Heinrich  von  Dechcn  (1800-1889). 


665.  OAXiOIOVOIiBORTHXTB.  Kalkvolborthit  Credner,  Pogg.,  74,  546,  1848.  Calcio- 
volborthite  A.  D^Achitirdi,  I  Metalli.  2.  492. 1883.    Calcvolvorthite  Adam.  Tabl.  Min.,  88,  1869. 

Occurs  in  two  varieties  :  il)  green,  in  thin  tables,  cleaving  easily  in  one  direction,  greenish 
yellow  in  streak,  pearly  in  luster,  with  G.  =  3-495;  (2)  gray,  fine  crystalline  granular,  brownish 
yellow  in  sti-eak,  with  H.  =  35.  and  G,  =  3  860. 

Oomp.— Probably  (Cu,Ca)«V80..(Cu.Ca)(0H),  or  4(Cu,Ca)0.V,0..H,0;  if  Cu :  Ca  =  8 : 2, 
this  requires :  Vanadium  pentoxide  380,  cupric  oxide  39*6,  lime  186,  water  88  =  100. 

Aiud. — Credner,  1.  c. 


1.  Green 

2   Light  green 

3.  Gray 


G.  =  8-495 
G.  =  3-860 


V,0.  CuO  CaO  MgO  MnO  H,0 

{    36-58  44-15  1228  0-50  040  462  gangue  0*10  =    98*68 

[86*91]  38-90  17-40  0*87  0-58  462       '•       0*77  =  100 

39-02  38*27  1665  0  92  0  52  505       "      0*76  =  10119 


The  results  correspond  most  nearly  with  the  formula  above  given.    The  ratio  of  Cu  to  Ca 
in  No.  1  is  about  5  :  2;  and  in  2  and  3.  3  :  2. 

Ob«.— From  Fried richsrode,  Thuringia.    For  the  ordinary  volborthite  see  p.  838. 
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666.  BRAGKBBUSOHXTS.  Doering,  quoted  by  Rg.,  Zs.  O.  Ges.,  32,  711,  1880;  also 
Bol.  Acad.  Cieuc.  C6rdoba,  6,  501.  1883. 

In  groups  of  small  prismatic  crystals  flattened  and  yertically  striated;  monoclinicT  Color 
black,  reddish  by  transmitted  light.    Streak  yellow.    Translucent  to  nearly  opaque. 

Optically  —  ?  Ax.  pi.  ±  striations.  Bx  (obtuse?)  oblique  to  the  large  face  of  the  crystals. 
Ax.  angle  large,  Dx.  (quoted  by  Pisaui). 

Oomp.— Perhaps  R.V,0«  -f  HaO  with  R  =  Pb  chiefly,  also  Fe,  Mn  ;  if  4  :  1 : 1  =  Vanadium 
pentoxide  254,  lead  protoxide  o2'l,  iron  protoxide 5*0,  manganese  protoxide  5*0,  water  2'5=rl00. 

If  this  composition  is  oontirmed  brackebuschite  belongs  with  the  hydrous  phosphates,  etc., 
near  hopeite.  p.  808. 

AnaL— 1,  Doering,  quoted  by  Rg.,  1.  c,  after  deducting  4*86in8ol.    2,  8.  Doering.  I.e.,  1888. 

V,0.  As,0.  P,0,   PbO    ZnO  CuO   FeO  MnO  H«0 

1.  25 82      —     018    61  00    129    042    465    477    208  =  9966 

2.  24-22         017         68-34      —       —     5-78»  5-54»»  1 '94  insol.  840  =  99*39 

a  24-74    0*11      —     58  02    1-23    0*41?  4*46    4*56    2*48  X*' 1*29.  insol.  8*07  =  100'32 

»  And  Fe,Oi.  ^  And  MntO«.  «  Fe,0«  +  Mn,0«. 

The  above  analyses  agree  tolerably  well  with  that  of  Damour  of  descloizite  (ref.  on  p.  787) 
recalculated  by  llg.,  1.  c,  deducting  obvious  impurities  (3  44  p.  c.  sand),  viz.: 


V.Oi 

PbO 

ZnO 

CuO 

Fe,0« 

Mn,0. 

H,0 

CI 

24*80 

60-40 

2*25 

0-99 

1-65 

6-52 

2-43 

0-36    = 

99  39 

It  is  to  be  noted,  however,  that  Damour  regarded  the  oxides  of  manganese,  iron,  copper 
also  as  impurities,  so  that  tbe  result  is  doubtful  at  best. 

Groth  suggests  that  brackebuschite  may  l^e  the  monoclinic  equivalent  of  descloizite,  but  the 
evidence  now  in  hand  gives  it  nnother  formula. 

Obs.— Occurs  with  descloizite  and  vanadinite.  at  several  localities  in  the  State  of  C6rdoba, 
Argentine  Republic.    Named  for  Dr.  D.  Luis  Brackebusch,  of  Buenos  Aires. 

667-  PSITTAOINITB.  F,  A.  Oentli,  new  tellurate  of  lead  and  cc^per,  Proc.  Am.  Phil. 
Soc.,  14,  229.  1874;  Id..  Am.  J.  Sc,  12,  35.  1876. 

In  thin  crypto-crystalline  coatings,  sometimes  small  mammillary  or  botryoidal;  also  pul- 
verulent. 

Color  siskin-  to  olive-green,  sometimes  with  grayish  tint. 

Oomp.— Perhaps,  as  suggested  by  Rg.,  R«VaOi.R(OH)j.H,0  or  4RO.V90*  2H«0.  with 
R  =  Pb  :  Cu  =  1  :  1,  hence  requiring:  Vanadium  pentoxide  22  2,  lead  protoxide  54-1,  cupric 
oxide  19-3,  water  44  =  100. 

Qenth  deduces  for  aual.  1:  the  mean  oxygen  ratio  for  Pb :  Cu  :  V  :  H  =  1  :  098  :  225  :  215 
=  9  :  9  :  20  :  18.  corresponding  to  the  formula  3PbtVaO».Cu«Vi0..6Cu(OH)a.l2HjO,  for  which 
lie  calculates:  V9O.  19-3,  PbO  53*2,  CuO  18-9,  H^O  8*6  =  100.  This,  however,  is  not  fur 
from  5RO.V9Oi.5HtO.     Other  analyses  give  much  less  water. 

AnaL — 1,  Genth,  1.  c,  after  deducting  impurities  (see  below).  2-4.  Doering.  Bol.  Acad. 
Cienc.  C6rdoba,  6,  506.  1888.  5,  6,  Doering.  as  recalc.  by  Rg.,  after  deducting  gangue,  cerua- 
site,  malachite,  etc.,  Min.,  Ch.  Erg.,  189,  1886.    7,  Pisani.  C.  R.,  92,  1292,  1881. 

V>0,  As,0.  P,0,    PbO     CuO    ZnO  Fe,0«  H,0 

1.  Montana  1883      —       —     6319    18*44      —       —     954  =  100  [=  9922 

2.  Argentine  R     1718    0-34^   0-95    51-53    16  10    0-73    0*82    5-54»  H,0  (105')  0*29,  insol.  574 
a  *'  17*23    0*29    114    49*25    16*29    108    0*39    3-41  H,0  (310*)  0*73,  CO,  1-93. 

finsol.  7'91  =  99*65 
4.  "  17-76    0  07    0-75    49*71     17*19    0  96    0*42    3-70  MnO  Oil,  HJO  (310")  0*74. 

[CO,  1  97,  insol.  6*30  =99*68 
6.  "  21-66    0*37    1-43    53*70    17*54    135      —     3*96  =  100 

6.  ••  21  97    009    0-93    53  24    18  34    119      —     424  =  100 

7.  Laurium  26*58      —       —     50  75    18*40    l*53b    —     4-25  =  100  46 

•  Incl.  CO,  ^  CaO. 

From  anal.  1,  22  p.  c.  impurities  have  been  deducted  (SiO,  15*13,  FcOs  2*72.  AUO,  1*29, 
CaO.MgO  2*86);  other  analyses  on  material  with  7*60  to  48'84  p.  c.  gangue  agreed  with  1. 

Pyr.,  etc. — B.B.  fuses  easily  to  a  black,  shining  mass.  Reacts  for  lead,  copper,  and 
vanadium  with  the  fluxes.     Soluble  in  dilute  nitric  acid. 

Oba. — Occurs  associated  with  gold,  cerussite,  chalcopyrite.  and  limonite,  on  quartz,  at  the 
Iron  Rod  mine  and  New  Career  mine,  in  the  Silver  Star  District.  Montana;  also  probably  the 
same  mineral  in  the  province  of  San  Luis,  near  Las  Cortaderas.  east  of  Villa  San  Martin,  Argen- 
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tine  Republic,  as  a  crystalline  incrustation  on  quartz  with  vanadinite.  A  Tanadate  from  Laarium, 
Greece  (anal.  7),  seems  to  belong  here  (Rg..  Pisaui).  Named  from  pntUieinus,  siskin-  or  parrot* 
green. 

MoTTRAMiTE  H.  E.  Roscoe,  Proc.  Roy.  Soc,  26,  111,  1876. 

In  tliin  crystalline  incriistntions,  occasionally  in  distinct,  minute  crystals,  also  compact. 
H.  =8.  G.  =-.  5*894.  Luster  resinous.  Color  velvety  black;  in  thin  sections  yellow.  Streak 
yellow.     Translucent. 

A  vanadate  of  lead  and  copper.  Roscoe  calculates  RaV90».2R(OH)9,  which  corre- 
sponds to  dihydrile  and  erinite.  If  R  =  Pb  :  Cu  =  1:1,  the  percentage  composition  is: 
Vanadium  pentoxide  18*7,  lead  protoxide  57'2,  cupric  oxide  20*4,  water  8*7  =  100.  Rg..  bow- 
ever,  suggests  RaVsO«.3R(OH)«.  llic  imperfect  analysis,  with  a  loss  of  8  p.  c,  makes  the  result 
doubtful.    It  seems  not  improbable  that  it  may  be  identical  with  psittacinite. 

Analysis. — 1,  Roscoe.    2.  the  same,  after  deducting  impurities: 

VaOft    PbO     CuO  FeO,ZnO,MnOMgO  CaO   H,0 

1.  f  1714    50  97    1910  2o2  0-26    218    8*63  hvgr.  water  0-22.  810,  106 =97-08 

2.  18  87    5613    21  03  —  —       —     8*99  =  100 

Obs.— Occui-s  on  the  Eeuper  Sandstone,  at  Alderley  Edge,  and  at  Mottram  St.  Andrew's, 
Cheshire,  England. 

Chiluitk  Kenngoti,  Mohs'sche  Min..  28,  1858.  Vanadate  of  Lead  and  Copper  i>>m<yl». 
Ann.  Mines,  14,  150.  1H48    Vanadinkupferbleierz.    Cuprovanadite  Adam,  Tabl.  Min.,  38, 1869 

An  ore  having  a  dark  brown  or  brownish  black  color,  and  observed  only  in  an  earthy 
state,  looking  much  like  a  ferruginous  clay  or  earth.  It  occurs  in  cavities  in  an  arseno-pbos- 
pbate  of  lead  along  with  amorphous  carbonates  of  lead  and  copper. 

An  uncertain  vanadate  of  lead  and  copper.    Analyses  by  Domeyko,  1.  c: 

VaOft  AsaO.  PaO»    CuO     PbO    PbCl,   CaO  FeaO,,AlaO«  SiO,   HaO    clay 

1.  13-5      4-6      0-6      14-6      54  9       0-3       0*5  3-5  10      270    10    =  972 

2.  13-38    4-68    0  68    1697    5197     0*37     0*58  3-42  188    2'70    1-52  =  97  55 

B.6.  fuses  easily,  and  afiPords  a  black  pearl,  a  little  blebby;  gives  a  clear  green  pearl  with 
salt  of  phosphorus  or  borax,  and  a  globule  of  lead  containing  copper  on  charcoal.  In  nitric  acid 
easily  soluble. 

This  ore  occur?  at  the  silver  mine  called  Mina  Grande,  or  Mina  de  la  Marqueza.  in  Chili ;  it 
has  been  worked  for  copper  and  silver. 

Vanadate  from  the  Lake  Supei'ior  Copper  Begion,  An  ore  similar  in  color  and  clayey 
appearance  to  Domcyko's  mineral  has  been  annoimced  by  J.  E.  Teschemacher  among  specimeus 
from  the  Cliff  mine,  in  the  Lake  Superior  Copper  Region.  The  presence  of  vanadium  was 
ascertained  by  both  blowpipe  and  acid  tests.  The  color  is  a  dark  chocolate,  and  also  a  bri^t 
yellow.  The  exact  state  of  composition  of  the  vanadic  acid  is  doubtful.  There  is  no  lead  oxide 
m  the  ore,  and  the  brown  variety  is  mixed  with  an  earthy  iron  oxide;  when  carefully  sepanted 
from  the  gangue  it  was  found  to  contain  no  copper.    This  Min..  581,  1850. 

Vanadiolitk  Hermann,  J.  pr.  Ch.,  1.  445.  1870. 

Form  not  determined.  Occura  in  small  crystals,  partly  in  druses.  Color  dark  green, 
almost  black,  in  small  fragments  dark  emerald-green.  Streak  grayish  green.  Luster  vitreous* 
brilliant.     G.  =  3*96.     Analysis  gave: 

V,05  44  85  SiO,  15-61  AUO,  1-10  PeO  140  CaO  84*48  MgO  261  =  100 

B  B.  fuses  to  a  black  slag  with  cauliflower-like  intumescence.  With  salt  of  phosphorus 
gives  a  dark  ffieen  !)ead.  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  mixture  of  wdium 
carbonate.     From  the  Slindianka  river  near  Lake  Baikal  in  Siberia,  associated  with  lavroffite. 

A  (loul)tful  substance,  regarded  by  Rammelsberg  as  a  mixture  of  augite  and  a  vanadate. 

WiCKLowiTE.  Vichloviie  A.  UAehiardi,  I  Metalli,  2,  568.  1888.  A  doubtful  lead  vansdate, 
apparently  that  mentioned  by  Thomson  (Min..  574, 1836)  as  said  to  have  come  from  Wicklow 
county,  Ireland. 


568.  fiRINTTXI.    Ilaidinger,  Phil.  Mag.,  4,  154,  1828. 

In  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous,  and 
rough  from  the  terminations  of  very  minute  crystals;  the  concentric  layers  compact, 
and  often  easily  separable. 

Cleavage  in  one  direction  in  traces.  Brittle.  H.  =  4'5-5.  G.  =  4-043. 
Luster  almost  dull,  slightly  resinous.  Color  fine  emerald-^een,  slightly  inclining 
to  grass-green.  Streak  green,  paler  than  the  color.  Subtransiucent  to  nearly 
opaque. 
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Comp.— Cu,A8,0,.2Cu(OH),  or  5CuO.A8,0,.2H,0  =  Arsenic  pentoxide  34-7, 
cupric  oxide  59*8,  water  5  '4  =  100. 

There  is  some  question  as  to  the  amount  of  water  present. 

AnaL— 1.  Turner,  Phil.  Mag.,  4,  155.  1828.  2,  8,  Pearce,  Proc.  Col.  See.,  2, 150,  1886. 
4,  6,  Hillebrand,  Am.  J.  Sc.,  36,  399.  1888. 

H,0 

5  01  AUO,  1-77  =  100 

6-86  FeaO,  0-85,  CaO  0*43,  SO,  tr,  =  96*77 

7-67  =  97  64 

7-22  P,0,  010,  Fe,0,  0  14,  CaO  0-32  =  10004 

915  Fe,0,  0-20,  CaO  051  =  9987 

Pyr^  etc.— In  the  closed  tube  decrepitates  and  yields  water.  B.  B.  on  charcoal  emits  arsenical 
fumes  and  fuses,  giving  an  arsenide,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  in  nitric 
acid. 

Ob8« — Stated  by  Haidin^er  to  come  from  the  county  of  Limerick,  Ireland;  but  shown  by 
Church  to  be  a  Cornish  species. 

Occurs  with  olivenite  and  implanted  upon  clinoclasite,  azurite,  enargite,  or  barite  at  the 
Americim  Eagle  and  Mammoth  mines.  Tintic  district,  Utah. 

Erinite  of  Beudaut  (1832),  Des  Cloizeaux  (1845),  Schrauf  (1860)  is  chalcophyllite. 


AsiOft 

CuO 

ZnO 

1. 

Cornwall 

33-78 

59-44 

-^ 

2. 

Utah 

3207 

56-56 

~— 

3. 

«i 

82-54 

57-48 

4. 

tt 

33-53 

57-67 

106 

5. 

•« 

81-91 

57-51 

0-59 

669.  DIHTDRrm.    Hermann,  J.  pr.  Ch.,  37,  178,  1846.    Pseudomalachite,  Phosphor- 
chalcite.  Phosphorkupfer  pt.    See  also  Pseudomalachite,  p.  794. 

Monoclinic  or  triclinic.     Axes  a  :  J  :  (J  =  2-8252  :  1  :  1-53395;  a  =  89°  29^', 
/3  =  91°  oy,  y  =  90°  39^'  Schrauf^ 

100  A  010  =  89°  21',  100  A  001  =  88°  59 1',  010  A  001  =  90°  29|'. 


a  (100.  ^i) 
b  (010,  i'%) 
e  (001,  0) 

I  (430,^1') 
n  (540,  H') 


m  (110,  /') 
L  (480,  14) 
N  (540,  "%  \) 

jf(iio, '/) 

q  (102,  'i-l') 


t  (101,  1-1') 
f  (302, 'f-lO 
r  (101,  ,1-i) 
C  (802,  ,K) 
W  (501,  .5-1,) 
K  (045.  'f  i) 


d  (445,  10 

/  (834,  f ) 

h  (484,  l-f) 

n  (812,  ,f  8) 

X  (484,  ,l.f) 

r  (645.  ,H) 


ao  (812,  f  8,) 
X  (^4,  H,) 

r  (H5, 1-},) 

D  (4i5.  'D 
-ff  (484,  '14) 


am  =  69°  56' 
aM  -  IV  5' 
mM  =  14r  r 
em    =    90°    8' 


cM  =  89°  12' 

ct  =  28°  16' 
bi  =  90°  8' 
et    =  28°  44' 


cC    =  89°  84' 

ed    =  52°  89' 

tf    =  50"  51' 

bn  =  59°  88' 


ftQ  =  48°  884' 

boo  =58°  27' 

ca>  =  48"  35' 

con  =  61°  54i' 


Crystals  monoclinic  in  habit  with  embedded  tw.  lamellse  ||  a;  also  tw.  pi.  ft 
(cf.  Schrauf).  Crystals  often  united  in  aggregates  with  drusy  surface  or  in  hemi- 
spherical forms;  also  lamellar;  reniform  or  massive  with  con- 
centric structure;  indistinctly  fibrous. 

Cleavage:  b  imperfect.  Fracture  small  conchoidal  to 
uneven.  Brittle.  H.  =  4*5-5.  G.  =  4-4*4.  Luster  adaman- 
tine, inclining  to  vitreous.  Color  dark  emerald-green.  Streak 
green,  a  little  paler  than  the  color.  Translucent  to  subtrans- 
Incent. 

Pleocbroism  distinct :  c  deep  bluish  green,  b  yellowish  green, 
a  bluish  green.  Optically  — .  Bx»  X  ^  (1^1)  approx.,  and 
inclined  +  68^°  to  normal  to  a,  Bx©  nearly  J.  b ;  but  inclined 
at  a  maximum  5^°. 

Comp.— Essentially  Cu,P,0,.2Cu(0H),  or  5CuO.P,0..2H,0 
=  Phosphorus  pentoxide  24*7,  cupric  oxide  69*0,  water  6*3=100. 

AnaL — See  nn:il8.  1-3,  under  pseudomalachite,  p.  794. 

I*yr.,  etc. — Like  Hheihenite. 

Obi.-— 'ITie  distinctly  crystallized  forms  of  pseudomalachite.  lunnite,  or  phosphocalchite,  as 
the  group  has  been  vnnously  culled,  are  here  included.  The  typical  localities  are:  Ehl  near 
Linz  on  the  Uhine;  Rheinbreitenbiich;  also  Nizhni  Tagilsk,  in  the  Ural. 

Rel— Zs.  Kr.,  4,  1  etseq.,  1879. 


Ehl.  Schrauf. 
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670.  PSSXTDOM ATi A OHITE.  Phospbonaurcs  Kupfer  pt.  Kant.,  Elapr.,  N.  Schrift. 
Berl.  Ges.  Nat.  Fr.,  3.  804.  1801.  Pbospborkupfer  id..  Tab.,  64,  97,  1808.  Pbospborkupferen 
Wern.  Cuivre  pbospbate  H„  Tabl.,  92,  1809.  Phosphate  of  copper.  Pseudomalacbit  Hatum., 
Haudb.,  1035. 1818.  Pbosphorochalcit  Oioeker,  Handb.,  847,  1881.  Tpoleime  Beud.,  Tr..2. 
570,  1882.  Ehlit.  Prasin-cbalzit,  Breith.,  Char.,  45,  49,  1832.  Lunnit  Bernhardt.  Kupfer- 
diaspore  ifuAn,  Lieb.  Ann.,  61,  125,  1844. 

Usually  massive,  reniform,  and  botryoidal,  with  a  radiating  fibrous  structure. 
H.  =  4*5-5.  G.  =  3  •4-4*4.  Luster  vitreous.  Color  dark  emerald-green,  yerdigris- 
green,  blackish  green,  often  darker  on  the  surface.     Streak  paler  green. 

Comp.-In  part  Cu,P,0,.3Cu  (OH),  or  6CuO.P,0».3H,0  =  Phosphorus  pentr 
oxide  21*2,  cupric  oxide  70*8,  water  8*0  =  100.  Here  belongs  ordinary  amorphons 
pseudomalachite.  Perhaps  also  Cu,P,0..2Cu(0H),.H,0  or  5CuO.P,O.,3H,0  = 
Phosphorus  peutoxide  240,  cupric  oxide  66*9,  water 9*1  =  100.  To  the  mineral 
with  the  latter  composition  the  name  Ehlite  is  ordinarily  given. 

Dibydrite,  eblite,  pseudomalachite  form  a  closely  related  series  of  phosphates  of  copper, 
but  their  relations  are  not  entirely  certain  (cf.  Scbrauf,  below).  The  first  occurs  in  distinct 
crystals  and  is  set  apart  as  an  independent  species;  tbe  others  ara  only  known  in  fibrous,  foliated, 
or  massive  forms. 

Anal.— 1,  Hermann,  1.  c.  also  Nordenskidld  [Act.  Soc.  Fenn.,  1857],  5th  £d.,  p.  568. 
2.  Arfvedson.  Berz.  JB.,  4.  148.  1825.     8.  Schmuf,  Zs.  Kr.,  4,  12,  1879. 

4,  Hermann.  1.  c.  5.  A.  E.  Nordenskii^ld,  R%.,  Min.  Ch.,  846,  1860.  6,  Bergemann,  Schw. 
J.,  64.  805,  1828.  7.  Id.,  Jb.  Min.,  195,  1858.  8,  Heddle,  Pbil.  Mag.,  10,  89.  1855.  9,  Her- 
mHnn,  1.  c.  10,  Wendel,  Rg.,  Min.  Ch.,  826,  1875.  11,  Maskelyne  and  Flight  (local,  not  given), 
J.  Ch.  Soc.  25.  1057,  1872.     12-14,  Church,  ibid.,  26,  107. 1873.    15,  Schmuf.  1.  c. 

16.  Kaim.  Lieb.  Ann..  34,  218,  1840.  17,  Id.,  ibid..  61, 126, 1844.  18.  Churcb,  Ch.  News, 
10,  217,  1864.    19,  Bergemann,  Pogg.,  104.  190, 1858.    20,  21,  Schrauf,  1.  c.    22,  Kahn,  1.  c. 

P,0»    CuO    H,0 

25*30    68*21    6*49  ==  100 

24-70    68-20    5*97  =    9887 

23*86    69-25    6  76  FeO  019  =  100*06 


24*55  67-25  820  =  100 

28-00  67*98  9  02  =  100 

24  93  65-99  906  =    99  98 

17-89  64*09  8-90  VaOft  7  84  =  99-22 

22-73  6818  8*51  quartz  0*48  =  99*85 

23-75  68*75  7*50  =  100 

23-45  6805  894  =  100*44 

23*45  64-76  8*63  As,0»  1*49,  SiO,  0  96.  A1.0.  l*06b 

[H.O  (hygr.)  0*41  =  100  78 

20*88  66*29  8*25  As,0»  2*42,  Fe.0. 1*42  s  98*76 

28*78  66*84  9*26  As,0.  tr.  =  99*88 

[28  961  66-88  916  A8,0»  tr.  =  100 

22*07  66*97  7*59  FeO  0*80,  810.  8*01  s  99*94 

8.  PMeudomalackUe. 

16.  Hlrschberg  [2087]  71*78  7*40  =  100 

17.  Rheinbreitenbach  f  ^^'^^  ^'"^^  ^^  =    ^'90 

18.  Libethen  19*68  71*16  8*82=:    99*61 

19.  Ehl  19*89  69  97  8*21  AsiO.  1*78  =  99*85 

20.  Nizbni  Tagilsk  4*175        23*23  6902  809  =  100 34 

21.  Lil>etl]eu  4*156       2216  6911  8  02  FeO  0*22,  SiO,  Oil  s  99*63 

22.  Hirschberg,  Kujferdia^pare  2418  69  61  [626]=  100 

The  relations  of  these  phosphates  of  copper  have  been  studied  by  Schrauf  (Zs.  Kr.,  4,  1879, 
8,  231,  1883).  He  embraces  the  whole  group  under  the  name  Luonite.  For  the  crystalline 
varieties,  which  he  makes  pseudo-monoclinic  (tricliDic),  with  G.=  4-4,  and  corresponding  mostly  to 
CUiPaHiOis,  he  uses  the  name  difiydriie  (D);  they  show  no  loss  at  200\  The  names  ekUte  (B) 
and  phospharoealcite  (P)  he  gives  to  the  compounds  Cu»PsH«Oii  and  CutPsHtOi«,  respectively, 
and  he  regards  tbe  three  as  entedng  in  varying  proportions  to  form  the  different  massive  varietieB; 
the  latter  nave  a  lower  specific  gravity,  and  lose  water  on  ignition  at  200". 

According  to  Schrauf 's  view,  anal.  3  corresponds  to  a  molecular  mixture  of  8D  +  IP; 
15,  after  deducting  8*8  p.  c.  chr^'socoUa,  to  simply  "dihydrite;"  20  to  D4-E  +  P:  21  to 
4P  +  2£  +  I>;  where  the  letters  D,  E,  P  have  the  values  explained  above.    The  value  of  thia 


1.  DihydHte. 

1.  Nizhni  Tagilsk 

2.  liheinbreitenbach 
8. 

G. 

4*4 

4*809 

2.  Ehlite. 

4.  Libethen 

5.  Ehl 

6.  * 

7.  " 

8.  Cornwall 

9.  Nizhni  Tagilsk 
10. 

11.  Praeine 

4*4 
4*198 

4*25 
4*25 

8*98 

12.  Cornwall) 
18.        "         V 

14.  "         ) 

15.  YAi\,fbrmu 

8*911-4*28 
4*108 
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complex  hypothesis,  especially  in  view  of  the  uncertain  homogeneity  of  much  of  the  material 
analyzed,  seems  doubiful. 

All  these  compounds  are  embraced,  in  the  6th  £dition,  under  the  name  pseudomalachite  of 
Hausinanu,  which  is  the  earliest  of  the  names  of  this  species,  aud  is  as  short  and  us  good  as  the 
Inter  Phottphoroe/taldte  of  Glocker.  Lunnite  was  substituted  by  Berbhardi,  aud  has  been  used  in 
some  recent  works,  also  by  Schrauf  (1879).  But  Luun's  one  analysis  (see  below)  was  not  made 
until  1821.  and  gives  a  differenl  composition  from  that  since  obtaiued. 

P5rr. — Like  Libetheuite. 

Obs. — Occurs  in  veins  traversing  slate  at  Yirneberg,  near  Kheinbreitenbach,  and  at  Ehl, 
netir  Linz,  on  the  Rhine,  along  with  other  copper  ores;  at  Hirschberg  in  Voigtland;  Libetben  in 
Hungary;  Kreuzberg  in  Bohemia;  Nizhui  Tagilsk  in  the  Ural.  Also  in  Cornwall,  in  minute 
globular  concretions.     Also  met  with  in  the  Perkiomen  miue,  Pa. ;  in  Cabnrras  Co.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  aud  malachite  of  the  mineralogists 
of  last  century,  cf.  p.  785. 

A  hydrous  cupric  phosphate  from  Phillipsburg,  Montana,  gave  Pearce:  PsOa  20*10,  CuO 
62-56,  H,0  [17-34]  =  100.     Proc.  Col.  8c.  Soc..  1,  119,  1884. 

Rev.  F.  Lunu  obtained  for  an  ore  from  Rheinbreitenbach  (Ed.  Phil.  J.,  5,  211,  1821): 
P,0»  21*69,  CuO  62*85,  H,0  15-45  =  99  99,  giving  the  formula  5CuO.2PaOi.5H3O.  But  no  later 
analyst  has  found  as  much  water.    Beudant  cites  this  analysis  under  his  ypoleime. 


671.  OUNOOLASrrB.  Strahliges  Oliveuerz  Karst.,  Klapr.,  N.  Schrift.  Berl.  Ges.  Pr., 
3,  298.  1801.  Cupreous  Arsenate  of  Iron  Bourn.,  Phil.  Trans.,  1801  (with  anal,  by  Cheneviz). 
Strahlenerz  Karsten,  Tab.,  64,  97.  1808.  Cuivre  arseniat6  ferrif^re  H.,  Tabl.,  91,  1809.  8trah. 
lenkupfer  Hausm.,  Handb.,  1060,  1818.  Blrahlerz  Wern.  Klinoklas  Breiih,,  Uib.,  1830. 
Siderochalcit  Olocker,  Grundr.,  840,  1881.  Aphandse  Beud,,  Tr..  2,  602,  1882.  Aphanesite 
8hep.,  Miu.,  1835.     Abichit  Bernhardt,  Glocker's  Grundr.,  579.  1839. 

Monoclinic.     Axes  &:h:d=  1-9069  :  1  :  3-8507;  /3  =  *80°  30'  =  001  A  100 
Phillips'. 

100  A  110  =  62°  0',  001  A  101  =  56°  12',  001  A  Oil  =  75°  15'. 

Porm«»:  a  (100,  i-l),  c  (001,  0);  m  (110,  /);  r  (101,  -  14),  «  (302,  f  i),  p  (118.  i)\  t  (ill,  1)«. 


mm'"  =  124" 
mm'  =  ^56" 
ar       =    24**  18' 


e*  =  *80'*  SO* 
cm  =  85*  33* 
cp  =    58^    7*' 


ct    =  81'*  10' 
pp'  =  97°  32' 


it    =  122*    r 
m'M  =    63*  39' 


Crystals  prismatic  {in)',  also  elongated  |  1>\  Bometimes  in  acnte  forms^  rhombo- 
hedral  in  aspect  (f.  2).    Faces  rounded  or  uneven.     Often   grouped  in   nearly 

parallel  position  and  further  inclined  both  in  the  direction  of  the  axes  to  and  ia^ 
yielding  finally  spherical  forms  bounded  by  the  curving  basal  faces.  Also  massivei 
nemispherical,  or  reniform;  structure  radiated  fibrous. 


1. 


2. 


3. 


Fig.  1,  Cornwall,  after  Phillipe.    2-4,  Utah.    3,  4,  Washington. 

Cleavage:  c  highly  perfect.  Brittle.  H.  =  2-5-3.  G.  =  4-19-4'36;  4'36, 
4-38  Utah.  Luster:  c  pearly;  elsewhere  vitreous  to  resinous.  Color  internally 
dark  verdigris-green ;  externally  blackish  blue-green.  Streak  bluish  green.  Sab- 
traiiBparent  to  translucent. 
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Optically  — .     Ax.  pi.  ||  h,     Bx  inclined  about  90°  to  d.     Dispersion  p  <v 
very  large^  inclined  small.    Axial  angles  somewhat  variable,  Dx.*. 

(1)    2H..^  =  81*  56'    .-.  2Ep  =  184'*  36'  (2)    2H..^  =  84'  12'    .'.  2E^  =  141'  14' 

(1)    2H..M=  83**  42'    .-.  2Efc,  =  160'  52'  (2)    2H^m  =  88'  42'    .-.  in  air  total  reflection. 

Comp.— Cu,As,0..3Cu(0H),  or  6CuO.A8,0,.3H,0  =  Arsenic  pen toxide  30-3, 
cupric  oxide  626,  water  7  1  =  100. 

Anal.— 1.  Rg.,  Min.  Ch.,  378,  1860.  2,  Damour,  Ann.  Ch.  Phys..  13,412.1845.  3.Peaic«, 
Proc.  Col.  Soc,  2,  184,  1886.    4,  Hiliebrand,  Am.  J.  Sc,  36.  308,  1888. 

AsaOft  P,0.   CuO    H,0  Fe,0, 

I.Cornwall  G.  =  4 -26-4  36  29-71  0  64  6000  764  0-39  CaO  0-50,  8iO,  112  =  100 

2.          "  G.  =  4'812  2708  150  6280  7-57  0*49  =  9944 

3    Utah  G.  =  4-36  2910  -  6145  7  29     tr,    =  9784 

4.      "  G.  =  4-38  \  29-59  005  6-2-44  7*72  012  ZnO  005,  SiO,  0*06  =  10008 

Pyr.,  etc. — Same  as  for  olivenite. 

ObB.— Occurs  in  Cornwall,  wilii  other  ores  of  copper,  at  Ting  Tang  mine.  Wheal  Unity,  and 
Wheal  Gorland,  and  at  Bedford  United  Mines,  near  Tavistock.  The  crystals  usually  present  a 
very  dark  blue  color  and  brilliant  luster,  but  are  rarely  recognizable,  being  aggregated  in 
diverging  groups,  or  disposed  in  extremely  minute  individuals,  in  cavities  of  quartz;  whence  tbe 
name  aphaneniie,  from  aipcxvr/S,  unTnuntfest.  Also  found  (about  1825)  with  chalcophyllite  at 
mines  now  abandoned  near  Saida  in  Saxony. 

In  Utah,  Tintic  district,  at  the  Mammoth  mine,  in  fine  crystallizations,  with  other  copper 
and  iron  arsenates  associated  with  enargite. 

Named  ClinoclasUe  in  allusion  to  the  basal  cleavage  being  oblique  to  the  sides  of  the  prism. 

Ref.— '  Min.,  831.  1887;  cf.  Dx..  Ann.  Cii.  Phys.,  13,  419,  1845;  Schrauf,  Atlas,  xx. 
•  H.  S.  Washington,  Utah,  Am.  J.  Sc.,  36,  803,  1888. 

572.  CHONDRARSENITfi.    Eondroarsenit  IgeUtrom,  Of  v.  Ak.  Stockh..  22,  3. 1865. 

In  small  embedded  grains. 

Bnttle.  Fracture  conchoidal.  H.  =  8.  Color  yellow  to  reddish  yellow.  Translucent. 
Biaxial;  optically  — .     Ax.  angle  large,  Btd.' 

Comp.— Perhaps  MnsAs,0a.3Mn(0H)s  or  6MnO.As1Ot.3H9O  =  Arsenic  peutoxide  33*5, 
manganese  protoxide  59*9,  water  7*6  =  100. 

The  analysis  gives  about  \  molecule  more  water  than  the  above  formula  demands,  and  the 
mineral  obviously  needs  further  examination. 

AnaL — IgelstrQm,  1.  c. 

A8,0»  83-50         MnO  51  59         MgO  205         CaO  486         HsO  700         CO,  tr,  =  99^ 

Pyr.,  etc. — B.B.  in  tube  decrepitates,  blackens,  and  gives  neutral  water.  On  charcoal  easily 
fusible  to  a  black  bead,  not  magnetic;  in  the  inner  flame  ^ves  arsenical  fumes.  With  bomx  gives 
manganese  reaction.     Easily  and  completely  soluble  in  dilute  hydrochloric  and  nitric  acids. 

Obs. — Occurs  in  the  JPajsberg  mines,  Wermland,  Sweden,  in  veins  of  barite  intersecting 
hausmannite. 

Named  from  its  similarity  in  occunence,  color,  and  transparency  to  chondrodite.  while 
differing  from  it  in  being  an  nrsenate. 

Ref.—'  Bull.  Soc.  >fin.,  8,  374,  1885. 

Xantharsenite.     Xanthoareenite  L.  J,  IgeUtr6m,  Bull.  Soc.  Min.,  7,  237,  1884. 

In  gnuns  and  massive;  optically  biaxial  (Btd.).  Fragile.  Color  sulphur- vellow.  Opti- 
cally biaxial,  +?  Btd. 

Near  chondaraenite.  but  contains  more  water.  Composition  perhaps  essentially  5MnO.A840». 
6HaO  :=  Arsenic  pentoxide  34*1,  manganese  protoxide  52*5,  water  13*4  =  100.  Needs  further 
examination.    Anal.  — Igelstr5m. 

AsaO.(8ba06«)      MnO  FeO  MgO  CaO  H,0 

I  33-26  48-60  811  608  IW  1202    =    100 


FeO             MgO 

CaO 

811              608 

IW 

*  Perhaps  3  p.  c. 

Occurs  with  hausmannite,  also  with  hematite  and  magnetite  ia  crystalline  limestone  at  tlie 
BjO  mine,  parish  of  Grythytte,  Orebro,  Sweden. 
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673.  DUFRBNTTB.  Strahlsteio  (yar.)  Jordan,  Min.,  etc.,  Reisebeiii.,  243,  1808.  Grtln. 
eisensieia  (sti-ahlicher)  [TUmtinn,  SSyst.  Tab.  Uebers.,  152,  319,  I8l4.  Fn.sericlie  GrQii-Eiseuerde 
W.     Dufreuite  Brongn.,  Tabl.,  2U,  1833.    Green  Iron  Ore.     Kraurit  BreiUi.,  Uaiidb.,  152, 1841. 

Orthorhombic.     Axes  (approx.)  d:h:i  =  0-8734  :  1  :  04262  Streng*. 
100  A  110  =  41"  8',  001  A  101  =  26°  Of,  001  A  Oil  =  23°  5'. 

Forma' :  a  (100.  i-Z),  b  (010,  i  i);  m  (110,  /),  I  (120,  1-2)?;  e  (Oil,  U), 
Angles:  toot"'  =  *82°  IC.  ««'  =  MO'^  10 .  IV  =  59*  35'. 

Crystals  rare,  small  and  indistinct  in  consequence  of  grouping;  e  much 
rounded,  a,  b  vertically  striated.  Usually  massive,  in  nodules;  radiated  fibrous  with 
drusy  surface. 

Cleavage:  a,  probably  also  A, but  indistinct.  H.  =  3*5-4.  G.  =  3'2-3'4;  3*227 
Oafr.  Luster  silky,  weak.  Color  dull  leek-green,  olive-green,  or  blackish  green; 
alters  on  exposure  to  yellow  and  brown.  Streak  siskin-green.  Subtranslucent  to 
<iearly  opaque.     Strongly  pleochroic. 

Comp. — Doubtful;  in  part  (anal.  1,  2)  corresponds  to  FePO,.Fe(OH),  = 
2Fe30,.P,Oj.3H,0  =  Phosphorus  pentoxide  27*5,  iron  sesquioxide  62*0,  water  10*5 
=  loo.    Other  analyses  give  somewhat  different  results. 

The  crystallized  mineral  of  Waldgirmes  corresponds  nearly  to  3FeP04.2Fe(OH)»  or 
5FeiOs.3Pa06.6HaO  =  Phosphorus  pentoxide  332,  iron  sesquioxide  58*4,  water  8  4  =  100. 
Ferrous  iron  is  present  only  in  small  amount. 

Further,  some  analyses  show  ferrous  iron,  and  perhaps  these  kinds  do  not  belong  here. 
Anal.  8  gives  Fe0.3FeaOa.2Pa0..6H,0  (cf.  chalcmiderite). 

Ansi— 1.  Karsten  [Arch.,  15,  243],  Rg.,  829,  1860.  2,  Diesterweg,  B.  H.  Ztg.,  22,  267. 
1863.  8.  Deichsel,  Hg.,  Min.  Ch..  316,  1875.  4,  5.  Boricky,  Ber.  Ak.  Wieii.  66  (1).  6  1867. 
6.  Streng,  Jb.  Min.,  1, 110.  1881.  7.  E.  Kinch  and  Butler.  Min.  Mag.,  7,  65,  1886  8,  E.  Kinch. 
ibid..  8,  112,  1888.  9,  Schnabel,  Kg..  Min.  Ch..  829.  1860.  10.  Kurlbaum.  Am.  J.  8c.,  23. 
428,  1857.  11,  Massie,  Ch.  News,  42,  181,  1»80.  12,  Campbell,  Am.  J.  Sc.  22,  65,  1881. 
Also  5th  Ed.,  p.  583. 

For  a  discussion  of  the  composition,  see  Church,  Ch.  News,  10,  157,  1864,  Streng,  1.  c,  and 
KiDch,  1.  c. 


G. 

1.  Siegen,  dark  green 

2. 

8. 

4.  St.  Benigna,  dark  green 

5.  * '  light  green 

6.  Waldgirmes,  crystals 

7.  East  Cornwall,  er^tfto^       8*288 

8.  Wh.  Phcenix,  Coru.,  hotr. 

9.  Siegen,  dark  green 

10.  AUentown,  N.  J.,     " 

11.  Rockbridge  Co..  Va.  8-454 


PaO.    FeaOt  FeO  HaO 

27-72    68-45      —  8  56=    9978 

2'r71     62  02    0*25  10  90  =  10088 

28-11     58-53    219  9  72=    9855 

tr,  9  33  = 
tr, 
1  53 


30  U5  59-82 

82  09  57  93 

3182  60-;iO 

30-42  55-93 


12 


<< 


« 


99  20 
904  =  9906 
803  =  101-58 

10-68  CuO  0-96,  CaO  1*51  =  99*50 
31-28    47  23    683    1152  AlaO,  0  87,    CaO  1  69,   MgO 
28  39    53-66    9  97      897  =  lOO  99  [017  =  99  54 

10-49  SiOa  0-72  =  101  33 
8-35  MgO  2  16,  AlaO,  0-29,   SiO, 

rQ2()  =  99 '85 

8  53  AlaO,  0-21,   CaO  1-12,   MuO 

[0-40,  MgO  0-76,  insol.  0  12  =  99  89 


8261     5874    8-77 
31-66    50->9    6-30* 


8-882        8176    5085    614 


.  Incl.  0-24  MnO. 


Pjrr.,  etc. — Same  as  for  vivianite,  but  less  water  is  given  out  in  the  closed  tube.  B.B.  fuses 
dly  to  a  filag. 

Oba. — Occurs  near  Anglar,  Dept.  of  Ilnutc  Vienne,  and  at  Hirschberg  in  Westphalia  (the 
localities  of  the  specimens,  according  to  Dufrenoy,  originally  named  dufrenitey,  ut  Kochefort-en- 
Terre.  Morbihan,  France;  Eiserfeld  near  Siegen.  From  the  Uothliiufchen  mine  near  Waldirirmes; 
St.  Benigna,  Bohemia;  East  Cornwall,  in  ciystals  resembling  those  described  by  Streng  (Miers); 
also  in  botryoidal  form  at  Wheal  Phoenix. 

In  the  U.  States,  at  AUentown,  N. .).,  as  a  fibrous  leek-green  coating,  sometimes  half  an  inch 
tliick,  in  the  Green  Sand  formation;  it  changes  to  brown  in  altering  to  limonite.  In  Rockbridge 
Co..  Va.,  in  radiated  coarsely  fibrous  masses  of  a  dark  greenish  brown  color,  forming  an  irregular 
bed  of  about  10  inches  in  depth,  underlying  limonite. 

Named  after  the  French  mineralogist,  P.  A.  Dufrenoy  (1792-1857).  Kraurite  is  from 
tcp<tvf}o^,  har»h,  dry. 

Ref.— >  Jb.  Min..  1,  110,  1881. 
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674.  liAZUUTfi.  HImmelblau  Fossil  yon  Steiermark  [Styria]  Widenmann,  Bergm.  J., 
846,  Ap.  1791;  Smalteblaue  F.  vou  Vorau,  Schrlft.  Ges.  N.  Berlin,  9,  852.  1791;  NatftrUche 
Smalt;  Berliner blau,  Eisenblau  [=  Vivianitel;  Bergblau  [=  Chrysocollal;  Unftchter  Lasurstein 
[=  False  Lapis-Lazuli],  Stutz,  Emricht.  Nat.  Wien.  49,  1798;  Lazulit  =  Kieselerde  -f  Thonerde 
+  Eisenerde,  KUipr.,  Sclirift.  Ges.  N.  Berl..  10,  90,  1792,  Beitr.,  1,  197.  1795.  Dichter  blauer 
Feldspath  (fr.  Krieglach,  Styria)  Klapr,,  Beitr..  1,  14.  1795;  Lazulith  Klapr.,  Beitr..  4,  279, 
1807.  Blue  Spar,  Blue  Feldspar.  Wahrscheinllcb  n.  Foss.  aus  d.  Salzburgischen,  Siderit, 
V.  Moll,  Jahrb.  B.  H.,  4,  71,  1799  (witb  bad  anal,  by  Heim);  MoiVii  HaberU,  Handb.,  1804; 
=  Lazuliih  Molts,  Null  Kab.,  1.  427,  1804.  Blauspalh  Wern.  Voraulite  Delameih.,  Miu..  1812. 
Azurile  Jameson,  Min.,  1,  841,  1816.  Pbqephorsfture  Tbonerde.  etc..  Fuclis,  Schw.  J.,  24,373, 
1818.     Klaprotbite  Beud.,  Tr..  464,  1824;  Klaprotbine  id.,  2,  576,  1882. 

I 

Monoclinic.     Axes  ctilit  —  0*97496  :  1  :  1-6483;  6  =  89°  134'  =  001  A  100 

Priifer*. 


100  A  110  =  44°  16^',  001  A  101  =  58°  49i',  001  A  Oil  =  58°  45f . 

m  (110, 1)  9   (lOl,  1-1)     X  (118.  -  «      « (113. 1) 

y   (108,  -M)    ti(0l2.  fi) 


Forms' : 
a  (100.  t-i)  tw.  pi. 
6  (010.  i\) 
e  (001,  0) 


i   (101,  -  1-i) 


d  (Oil,  1-i) 


ip(n8. -« 

«  (112.  -  i) 

p  (111,-1) 

r  (221,  -  2)« 


e  (111,  1) 
q  (212,  -  1-i) 


1. 


2. 


3. 


Figs.  1-8,  Georgia.    4.  after  Prtlfer. 


mm"*  -E 
ey  = 
at  sz 
es  = 
ts  = 
uu'     = 


88'  92¥ 
29'*  18' 


80' 
59" 

118'' 
78" 


24' 
58' 
47V 
59' 


dtC 

€9 

ep 
em 

ev 


117" 
87" 
49" 
66" 

89" 
88" 


80' 

59i' 

26' 

84i' 

27' 

25' 


ee  = 

pe  = 

XX  = 

t»  = 


67*  81' 
61"  28' 


45" 

60" 

64" 

♦79" 


54i' 

64' 

2' 

40' 


fW' 

M' 
ap 


51"  26' 

•80"  2^ 

46"  ir 

48"  81 
•82" 


'^' 


Twins:  (1)  tw.  pi.  a,  or  tw.  axis  i;  (2)  223,  rare.  Crystals  usually  acnte 
pyramidal  in  habit;  also  flattened  (f.  3)  by  extension  of  one  pair  of  pyramidal 
planes.     Also  massive,  granular  to  compact. 

Cleavage:  prismatic,  indistinct.  Fracture  uneven.  Brittle.  H.  =  5-6. 
G.  =  3-057  Fuchs;  3'067-3-121  Prufer;  3-122  Smith  and  Brush.  Luster  vitreoiie. 
Color  azure-bine;  commonly  a  fine  deep  blue  viewed  along  one  axis,  and  a  pale 
greenish  blue  along  another.     Streak  white.     Subtranslucent  to  opaque. 

Pleochroism  strong  in  colored  varieties:  c  and  b  azure-blue,  a  colorless. 
Optically  — .  Ax.  pi.  f  ^.  Bx^  a  ^  =  9°  20'  approx.  Dispersion  p  >  r  (in  oil) 
3mall,  p  <  V  (in  air)  distinct;  inclined,  small.     Axial  angles,  Dx.*: 


2H 


2H 


••r 


••H 


(1)        2H„    =  77"  16'    .-.  2E,.  =  182"  29'  (2) 

(1)        2H^M  =  77"  11'    .-.  2Em  =  184"  26  (2) 

Also  Bx.  A  i  =  9"  46' 

Indices.  Brazil  a  =  1*608  fi  =  1*682 


=  78"  86*    .-.  2E,    =  186*  25 
=  78"  23*    .-.  2En  =  188"   4 

aE,  =  110"    Lex.' 

y  rr  1-689    L^vy-Lcx.' 


Comp.~RAl,(OH),P,0.or2AlPO,.(Fe,Mg)(OH),  =  (Fe,Mg)O.Al,0.-PAAO 


TAVISTOCKITK-CIBROLITB.  799 

with  Fe  :  Mg(Ca)  =  1  :  12, 1 :  6, 1  :  2,  2  :  3  (Rg.).  For  1  : 2  the  formnla  requires: 
Phosphorus  pentoxide  45*4,  alumina  32*6,  iron  protoxide  7*7,  maguesia  8*5,  water 
5-8  =  100. 

A&aL— 1.  Fuchs,  Schw.  J..  24.  878,  1818.  2,  Rg..  MiD.  Ch.  Erg.,  148,  1886.  8.  Igel- 
strOm.  J.  pr.  Ch.,  64.  253,  1855.  4,  Blomstrand.  Ofv.  Ak.  Stockh.,  26. 201, 1868.  5,  Smith  and 
Brush.  Am.  J.  Sc.,  16,  870.  1858.  6,  Qamper,  Jb.  Q.  Keichs.,  29,  611.  1878.  7,  Hoffmann, 
Geol.  Canada,  1879-80.    Also  5th  Ed.,  p.  578. 

Q.  P.Oft   A1,0«    FeO     MgO   CaO   H.O 

1.  Rftdelgraben  8067         41*81    85'78      2*64      0 34      —     606  SIO  210  =  97 68 

2.  Fischbacher  Alp  4295    81-57      8*81    10-34    0*40    640  =  9997 

8.  Horr8J5berg            2'78(?)  42*52  82*86  10  55  858  tr.  6*80  MnO  <r. =99*81    [100*86 

4.  We8taa&  43-83  32*82  782  9  05  0*84  5*72 MnO  018,  CuO  0 10  = 

5.  Sinclair  Co.,  N.  C.  8122  f  43*76  31*70  817  1004  —  5*59  SiO,  107  =  100*88 

6.  Zermatt  4421  28*87  1226  889  —  5*77  =  100 

7.  Keewatin,  Canada  8*045  46*89  29*14  2  09  13-84  2*83  6*47  =  100-76 

From  7,  8  p.  c.  SiO*.  and  from  8,  8*8  p.  c.  SiOt  deducted. 


v^  etc. — In  the  closed  tube  whitens  and  yields  water.  B  B.  with  cobalt  solution  the  blue 
color  of  the  mineral  is  restored.  In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 
fusion  falls  to  pieces,  coloring  the  flame  bluish  green.  The  green  color  is  made  more  intense  by 
moistening  the  assay  with  sulphuric  acid.  With  the  fluxes  gives  an  iron  glass;  with  soda  on 
charcoal  an  Infusible  mass.     Unacted  upon  bv  acids,  retaining  perfectly  its  blue  color. 

Oba. — Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  clay  slate,  in  the 
torrent  beds  of  Schladming  and  Rftdelnaben,  near  Werfen  in  Salzburg,  with  siderite;  in  Graz, 
near  Vorau;  Krieglach,  in  Styria;  at  Hoclithftligrat,  at  the  Gorner  Glacier,  Rympfischwane. 
Upper  Valais,  Switzerland;  also  in  veins  or  pockets  in  quartzyte,  in  HurrsiOberg,  Wermland, 
Sweden  massive  and  granular,  sometimes  in  8-8ided  crystals  6  inches  lonff  and  2  inches  in  diam- 
eter; in  the  iron  mine  of  Westan&,  in  Scania.  Sweden,  massive,  of  a  dark  azure  color;  also  at 
Tijuco  in  Minas  Geraes,  Brazil.    At  Gulabgarh,  India  (La  Touche.  Rec.  G.  Surv.,  23,  59.  1890). 

Abundant  with  corundum  at  Crowder's  Mt.,  Gaston  Co.,  N.  C. ;  and  in  fine  sky-blue  crystals, 
often  1-li  inch  long  and  broad,  on  Graves  Mt.,  Lincoln  Co.,  Ga.,  50  m.  above  Augusta,  with 
cyanite,  rutile,  pyrophyllite,  etc.    In  Keewatin.  Canada,  near  the  mouth  of  the  Churchill  river. 

The  name  lazulite  Is  derived  from  an  Arabic  word,  tuul,  meaning  heaven,  and  alludes  to  the 
color  of  (;he  mineral. 

B«C^-*  Haid.,  Nat.  Abhandl.  Wien,  1,  169,  1847.  *  Gamper,  Erieglach,  Yh.  G.  Reichs., 
118,  1877.  *Dx.,  N.  R.,  142,  1867.  « Lasaulx.  Zs.  Kr.,  9.  424,  1884.  » L^vy-Lcx.,  Min. 
Roches.  829,  1888. 

676.  TAVISTOOKXTB.  Hydratcd  Calcium-aluminic  Phosphate  (?)  A.  H.  Church,  J.  Ch. 
8oc.,  18.  &VS3.  1865.     Tavistockite  Dana,  Min.,  582,  1868. 

In  Diicroscopic  acicular  crystals,  sometimes  ag|2^egated  in  irregular  stellate 
gronps,  constituting  a  white  pearly  powder. 

Frigile.    Luster  pearly.     Color  white.     Transparent  to  translucent. 

Convi^— Ca,P,0  .2A1(0H).  or  3CaO.Al,0,.P,0,.3H,0  =  Phosphorus  pentoxide 
30-6,  alti mina  21 '9,  lime  36  0,  water  11-6  =  100. 
—Church,  1.  c. 


P,O»80  86  A1,O,22  40  CaO  86  27  H,0  12  00  =  101-08 

Vjr^  •tc.— B.B.  becomes  opnque.  With  cobalt  nitrate  gives  a  blue  color.  Difficultly 
soluble  in.  acids. 

OlNk> --Occurs  at  Tavistock,  Devon  hire,  in  cavities  with  quartz  crystals,  pyrite,  chaloopyrite^ 
and  child  renite. 

676.  OZRROZJTZI.    Kirrolith  C.  W.  Blomitrand,  Ofv.  Ak.  Stockh.,  26,  202,  186& 
Ccmpact,  without  a  trace  of  cleavage. 
H.  =  5-6.    G.  =  3-08.     Co'or  pale  yellow. 

Comp.— Perhaps  Ca  A1(P0J..A1(0H),  or  6Ca0.2Al,0,.3P,0,.3H,0  =  Phoih 
phomt  pontoxide  41*89  alumina  ^OO,  lime  32*9,  water  53  =  100. 

AnaL— Blomstrand,  1.  c,  after  removal  of  4*60  not  dissolved  in  the  acid  solution,  of  which 
8*17  waii  silica. 

P,0»  Al,0«  FeO  MuO  PbO  MgO  CaO  H.O 

I  41  17  20  54  0  91  S'24  0*11  0*21  29*87  5*06  »  99*61 
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Pyr^  etc.— B.6.  fuses  very  easily  to  a  white  enamel.    With  soda  a  mauganeBe  rttctlon. 
Decomposed  on  digestion  in  fine  powoer  in  hydrachloric  acid. 
Obs. — Occui*s  ut  the  iron  mine  at  Westan&,  in  Scania.  Sweden. 
Named  from  Kippoi,  pale  yellow, 

677.  ARSfiNIOSIDBRITB.    ArseniosideHte  Ih^,,  Ann.  Mines,  2,  848,  1842.  C.  R,  16, 
22,  1848.    Arseuokrokit,  Arsecocrocites.  Qloeker,  Syn.,  226.  1847. 

Tetragonal  or  hexagonal?  Optically  uniaxial,  negative.  Lex.'  In  fibrons  con- 
cretions resembling  cacoxenite;  the  fibers  large  and  easily  separable  between  the 
fingers. 

H.  =  1-2.  G.  =  3-520  Dufr.;  3-88  Rg.  Luster  silky.  Color  yellowiEh 
brown  and  somewhat  golden.  Pleochroic.  Powder  yellowish  brown,  rather  deeper 
in  color  than  that  of  yellow  ocher. 

Comp.— Ca,Fe(AsOJ,.3FeOH),  or  6Ca0.4Fe,0,.3As,0,.9H,0  =  Arsenic  pent- 
oxide  37  "8,  iron  sesquioxide  35*0,  lime  18"3,  water  8*9  =  100. 

Anal.— 1.  Dufrenoy,  1.  c,  recalc.    2,  3,  Rg  ,  Fogg.,  68.  508,  1846.    4,  Church,  J.  Oh.  8oc, 
26,  102.  1878. 


G. 

A8,0» 

Fe,0, 

CaO 

H,0 

1.  Romandche 

8-52 

85-69 

44  •88* 

10  08 

911  =  10001 

2. 

888 

[8916] 

40  00 

1218 

8-66  =  100 

8. 

8874 

8937 

12-58 

9-36  =  100 

4. 

8-86 

189-86 

86-75 

1558 

7-87  MgO  0-18,  K,0  047 

=  9066 


•  Incl.  1-35  Mn,Os. 


..,  etc. — Like  scorodlte. 

Obs.— Occurs  In  a  manganese  bed  at  Romandche,  near  Mftcon,  Department  of  SaoDe-et- 
Loire.  France;  also  at  Schneeber^,  Sazony^.  with  erythrite  and  roselite. 

Named  from  artenie  and  aiSrffjoi,  iron.  Changed  to  araenocroeite  (fr.  KpoKTf,  fibtr)  by 
Qlocker.  because  of  a  previous  use  of  arsenoslderite  (see  p.  96). 

Ret— 1  Bull.  See.  Min.,  9,  8,  1886. 


Ofv.  Ak.  Stockh.. 


678.  ALLAOnra.    AUakUt  A.  Sjfogren,  G.  FOr.  FOrh.,  7,  109, 1884; 
^1,  No.  8.  29.  1884. 

Monoclinic.    Axes  A:i:i  =  0-61278  : 1  :  0-33385;  fi  =  84** 
H.  Sjogren*. 

100  A  110  =  31°  22i',  001  A  101  =  27**  12|',  001  A  Oil  =  18°  22^'. 


16|'=100a001 


g  (910.  i-d) 
k  (810.  t-S) 
I  (210,  i-2) 
/  (820,  i^y 

Also  numerous  vicinal  planes  in  the  prismatic  zone. 


Forms* : 

a  (100,  »-i) 
b  (010.  f-i) 


m  (110.  /) 
o  (340.  i^) 
r  (150,  «) 


«  (101,  -  1-1) 
p  (504.  -  l-i) 
A  (101, 14) 


M  (111. 
t  (252. 
d  (141. 


-1) 


4rh 


A 


f 


k 


^         kk"     =      22' 

JmK       II"      =       83' 
-r^     >4     ff"'      =      44' 


=      22'  59' 
54i' 
14V 
ff'        =  •135*'  45i' 
mm'"  =      62"  46' 
00'        =     101^  47' 


rr  =  86'  19* 
ae  =  ♦57'  4* 
cp  =  32*  24* 
ah  =  ♦65-  64' 
cA  =  57"  2* 
en  =    81'    6i' 


ed 

an 

ii' 

did' 


68'  42* 
58'  26' 
'SV  19 
7«'  V 
96  31' 
59'  45V 


Crystals  small,  prismatic,  often  tabular  |  a,  verticallj 
striated.     Resembles  axinite. 

Cleavage:  e  (lOl)  distinct,  a  less  so.    Fracture  uneven, 
»J<igreii.  splintery.      H.  =  4-5.     G.  =  3 -83-3 -85.     Luster    vitreous, 

on  the  fracture  groasy.     Color'^brownish  red.     Streak  brownish  gray.     Transparent 
-Strongly  pleochroic,  hyacinth-red  to  olive-green. 


STNADSLPHITS. 
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Optically  — .     Double  refraction  strong.     Ax.  pi.  in  acnte  angle  of  axes  a^. 
Bxr^  in  plane  J.    Bxr.y  A  ^  =  —  49°  12'.     Bxw  J.  6.     Axial  angles,  Knr.* 


2H^.  =  13'  ^ 

/J,  =  1-778 


Also 


2H^y  =  9"  18'  Na 


2H^„  =  ir  86'  CuSO. 


2H,^  =  0-  Tl 
/?y  =  1-786  H.  8J.     and    .-.  2V.,  =  10**  12'        2V^y  =  V  84' 


Comp.— Mn,A8,0..4Mn(OH),  or  7MnO.As,0,.4H,0  =  Arsenic  pentoxide  28-8, 
manganese  protoxide  62*2,  water  9*0  =  100. 

Anal.— 1,  A.  Sjogren,  Ofv.  Ak.  Stockh.,  41,  No.  8,  29. 1884;  other  analyses  gave  like  resultai 
2,  LundstrOm,  ibid.     8,  A.  Sjogren,  Ofv.  Ak.  Stockh.,  44,  109,  18»7.    4,  LundsirOm,  ibid. 


1.  Nordmark 

2. 

3.  L&ngban 

4. 


•( 


A8,0» 

MnO         FeO 

CaO 

MgO 

H.O 

28-76 

6219           — 

ir. 

0  55 

8-97 

-= 

100-47 

2816 

62-08         0-24 

0-48 

086 

8-86 

ss 

100-18 

29-10 

58-64 

2-01 

184 

8-97 

= 

100  06 

28  89 

58-86         0-25 

1-58 

1-87 

9-02 

= 

99-92 

Pyr.— B.B.  nearly  infusible,  reactions  for  arsenic  and  manganese.  Loses  water  and  becomes 
black  at  a  low  red  heat.    £asily  soluble  in  adds. 

Obs.— Found  with  other  manganese  arsenates,  with  magnetite,  hausmannite,  pyrochrolte, 
fluorite,  etc..  in  druses  in  a  manganiferous  dolomite  at  the  Moss  mine,  Nordmark,  Sweden.  Also 
at  L&ngban  with  manganiferous  barite  (2  p.  c.  MnO). 

Named  from  dXXccTTeiv,  to  change^  in  allusion  to  its  strong  pleochrolsm. 

.— >  G.  For.  FOrh.,  7,  220.  1884,  Zs.  Kr.,  10,  114,  1885.    ^Knr.,  Zs.  Er.,  10.  88,  1884. 


1884 


679.  STNADBXJ»HITB.    Synadelphit  A.  and  K  ^dgren,  O.  FOr.  FOrh.,  7,  286,  882; 


Monoclinic.    Axes  d  :  i:  (!  =  0-8582  : 1 :  0-9192;   /8  =  90**  =  001   A   100 
H.  Sjogren'. 

100  A  110  =  40**  38^',  001  A  101  =  46°  58',  001  A  Oil  =  42°  35|'. 

Pomu:  a  (100,  ^i);  u  (280,  H),  o  (120.  vi);  %  (102,  -  \^).  •(i02,  fl).  /(HI*  -  1).  ^(Ht  tt 
A  (786.  -  t-«.  g  (786,  H). 


titt'  =  75"  41' 

ff    =  *76'  81' 

M"  =  120''  81' 

00'   =  60*  27' 

JT'  =  109**  22* 

hh'"  =    74"  58' 

ai    =  61*  50' 

ff"  =  ♦64'  12* 
hh  =     76*  87' 

ui     =    78"  10' 

M     =  56'  20^' 

oi     =    76"  16' 

^  =  86"  41' 
=  89*  84' 
=  48"    r 


t 


The  form  shows  some  resemblance  to  that  of  lazulite  and  llroconite,  of.  Sjogren. 

Crystals  prismatic  with  w,  o,  vertically 
striated,  also  pyramidal  with  /  (111)  largely 
developed.    Also  in  embedded  grains. 

Cleavage  not  observed.  Fracture  uneven  to 
conchoidal.  Brittle.  H.  =  4  5.  G.  =  3-45- 
3'50.  Luster  vitreous  to  greasy.  Color  brown- 
ish black  to  black.  Feebly  pleochroic.  Nearly 
opaque.  Optically  +.  Ax.  pi.  JL  b  and  inclined 
45*  to  L    Bxa  JL  b.    Ax.  angle  small. 

Comp.  —  2(Al,Mn)AsO,.5Mn(OH),.  If 
Mn(Fe) :  Al  =  2 : 1,  this  requires:  Arsenic  pent- 
oxide  28*3,  alumina  4*2,  manganese  sesquioxide 
12'9,  manganese  protoxide  43-5,  water  11*1=100. 
Calcium  and  magnesium  are  also  present  in  small  amount. 

AnaL— A.  Sj5gren.  Zs.  Er.,  10.  146.  1885. 


tf      a 

/  • 

Synadelphite,  Sjogren. 


A8,0» 

AUO, 

Fe,0, 

MnaOs 

MnO 

CaO 

MgO 

H,0 

29-81 

6-16 

1-28 

11-79 

85-71 

876 

219 

11-89    = 

101*51 

Pyr. — ^Fuses  easily  on  charcoal  to  a  black  slaggy  bead;  with  soda  gives  f^^^^'ca'     '-^Y?; 
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reacts  for  manganese.  Gives  off  water  in  the  closed  tube  and  becomes  black.  DissoWes  readily 
in  acids,  giving  off  chlorine  when  warmed  with  hydrochloric  acid. 

Obs.— Occurs  in  a  porous  manganiferous  limestone^  often  on  barite,  at  the  Moas  mine,  Nord- 
mark  Sweden. 

Named  from  avv,  toith,  dSeXipo^,  brother,  because  intimately  associated  with  other  related 
species. 

Ref.— >  Zs.  Kr.,  10, 148,  1885 ;  the  -f  and  —  signs  attached  to  the  planes  are  given  prori- 
sionally,  as  the  direction  of  obliquity  is  not  fixed.    Cf.  Hamberg,  G.  FOr.  F5rh.,  11,  222, 1889. 

580.  FlilNKFTB.    A,  ffamberg,  G.  FOr.  FOrh.,  11,  213, 1889. 

Orthorhombic.    Axes   d:h:6  =  0-41306  :  1  :  0-73862  Hamberg*. 
100  A  110  =  22^  26|',  001  A  101  =  60°  47',  001  A  Oil  =  36°  27'. 

Forms:  c  (001,  0),  b  (010,  t-l);  m  (110,  /);  e  (101,  1-1),  k  (111,  1).  Also  doubtful p (01 10, 
^1),  M  (014,  i-l),  n  (027.  fi). 

Angles:  mm'"  =  44*^  63',  ee'  =  121"  84',  ek  =  ♦62"  40',  A*'  =  110"  23',  **"'  =  89'  9St, 
bk  =  *70^  lOi',  CM  =  10"  28',  c»  =  11"  65'. 

In  minute  crysUls,  thin  tabular  |  c;  faces  c  often  striated  I  d,  also  m,  k,$ 
sometimes  vertically  striated.     Crystals  grouped  in  feather-like  aggregates. 

Brittle.  H.  =  4r-4-5.  6.  =  3-87.  Luster  vitreous  to  greasy.  Color  greenish 
brown.  Transparent.  Strongly  pleochroic:  c  (=  a)  orange-brown,  a  (=  ^)  yel- 
lowish to  brownish  green,  b  (=  6')  yellowish  green.  Optically +•  Ax.  pi.  |  c. 
Bx  _L  100.     Axial  angle  large;  dispersion  probably  p  <  v. 

Comp MnA80,.2Mn(OH),  or  4MnO.Mn,0,.As,0,.4H,0  =  Arsenic  pentoxide 

30-5,  manganese  sesquioxide  22*3,  manganese  protoxide  37*6,  water  9*6  =  100. 

The  c<)mi>osition  is  near  that  of  synadelphite,  and  there  Is  some  resemblance  in  form,  but, 
as  shown  by  Ham  berg,  they  can  hardly  be  united. 
AnaL— Hamberg,  on  0  05  gr. 


As,0. 

SbaO. 

Mn,0« 

Fe«Ot          MnO 

MgO 

CaO 

H,0 

291 

2-5 

202 

l-6»             85*8 
•"AlsoAUO,?. 

1-7 

0-4 

9-9  =  lori 

Pyr.,  etc.— Same  as  synadelphite. 

OlMk—Occurs  with  caryopilite  and  sarkinite  at  the  Harstig  mine  near  Pajsberg,  Sweden. 

Named  after  the  Swedish  mineralogist,  Gustav  Flink. 

581.  HBMATOIilTB.  Aimatolith  L.  J  IgeUtrom,  Ofv.  Ak.  Stockh.,  41.  No.  4,  85. 18H 
G.  For.  F6rh.,  7,  211,  1884.  Hamalolilh.  Diadelphit  K  ^iigren,  G.  Fttr.  FOrh.,  7,  238,  369, 
1884,  Zs.  Kr.,  10,  180, 1885. 

Rhombohedral.   Axis (5  =  0-8885;  0001  A  1011  =  ♦45''  44'  H.  Sjogren*. 
Ponnji' :    c  (0001,  0);  q  (3084.  f).  r  (1011,  R),  b  (2021.  2),  i  (7078,  {)«. 
Angles:  cq  =  37"  35'.  cr  =  45"  44',  «  =  64*  1 ,  qq  =  68**  45i ,  rr  =  76'  89',  «'  =  109'  Iff. 

Habit  rhombohedral;  r  striated  horizontally. 

Cleavage:    c  perfect.      Fracture    uneven.     Brittle.     H.  =  3'5.     G.  =  3"30- 

3*40.  Luster  vitreous  to  greasy,  on  cleavage  face  metal- 
loidal.  Color  brownish  red,  garnet-red,  becoming  black 
on  the  surface.  Streak  bright  chocolate-brown.  Tran» 
lucent  when  fresh. 

Optically  negative.  Refractive  indices:  cw,  =  1'723, 
Gj^  =  1  740  Sj.  Exhibits  striking  optical  anomalies, 
sometimes  biaxial  with  small  axial  angle*. 

Comp. — According  to  Sj6greu,{Al,Mn)Afl0^.4Mn(0H),. 
The  manganese  protoxide  is  in  part  replaced  by  magnesia.  The  percentage  com- 
position (Sj.,  calc.^  is:  Arsenic  pentoxide  22*6,  alumina  7*6,  iron  Besqoiozide  1*2, 
manganese  protoxide  48*9,  magnesia  5*5,  water  14*2  =  100. 


ABSENIOPLBITE^MANGANOSTIBnTE.  803 

r-1,  C.  H.  LundstrOm,  Zs.  Kr.,  10.  142,  1885.    2,  A.  SJ&gren.  ibid. 

AstOt     AUO,    Fe,0«      MnO       CaO      MgO       H,0 

1.  21*55        6-99        1*01        46  86        0*66        6*66        18-98  insol.  0*64  =  97*70 

2.  22-54  8*61  50*98        0*71        5*88        14  02  =  102  24 

IgelstrOm's  analysis  gave:  AstiO»  25*70.  MnO  84*55,  FeO  1805,  MgO  810.  CaO  2*52, 
H,0  16  08  =  100. 

H.  bjOgren  argues  that  the  manganese  Is  chiefly  present  as  sesquloxide. 

P3rr.— iS.B.  dues  not  fuse;  ^ves  off  water  and  becomes  black,  on  strong  ignition  becomes 
brown  (MusO^).  On  charcoal  gives  arsenical  fumes,  and  with  soda  a  manganese  reaction.  Easily 
soluble  iu  acids. 

Obs. — Occurs  in  crystals  lining  cavities  in  a  manganiferous  limestone  with  magnetite, 
Jakobsite.  and  lluorite  at  the  Moss  mine  in  Nordmark,  Sweden. 

Named  from  at^ia,  blood,  in  allusion  to  its  color;  diadelphite  from  ^t^,  imce,  and  ddeXipo^, 
brother,  because  of  its  close  association  with  allactite.    The  former  name  has  the  priority. 

Ref:— *  L.  c.  *  Lorenzen,  Ofv.  Ak.  Stockh.,  41,  No.  4,  95,  1884.  *  See  Btd..  Bull.  Soc. 
Min.,  7,  124, 1884,  who  refers  it  to  the  monoclinic  system,  also  Lorenzen  and  H.  SJ. 

682.  ARSBNIOPLBZm.  IgeUMfm,  Bull.  Soc.  Min.,  11,  209,  1888,  Jb.  Min..  2,  117, 
1888. 

Massive^  cleavable  f rhdmbohedral  ?).  Optically  uniaxial,  positive.  Color 
brownish  red.  Streak  yellowish  brown.  Opaque  in  the  mass.  Transparent  and 
blood-red  in  thin  section. 

II  m  n  m 

Comp.— Perhaps  R,R.(OH).(AsOJ.    or   B,R(AsOJ..|K(OH),  or  9R0.R,0,. 

3As,0,.3H.O.     B  =  Mn,Ca,  also  Pb,Mg;  R  =  Mn,  also  Fe. 
AnaL— IgelstrOm,  1.  c. 

AssOt        SbtOt       Fe,0«  MnO  PbO  CaO         MgO         H,0 

44-96  tr.  8-68  2829'  4*48  811  810  5*67  CI  tr,  =  98*27 

^  Regarded  as  Mn,Oi  7*80,  MnO  21*25. 

It  is  believed  that  the  manganese  is  present  in  part  as  sesquioxide,  and  the  relation  MuaOs 
7*80.  MnO  21*25  is  suggested,  but  this  is  assumed  somewhat  arbitrarily  and  needs  confirmation. 

Psrr. — Decrepitates  and  on  charcoal  fuses  B.B.  easily,  leavinff  a  black  slag,  giving  ai*seuical 
fumes,  and  a  trace  of  a  lead  sublimate.     Easily  soluble  in  hydrochloric  acid. 

Oba.— Occurs  at  the  Sj5  mine.  Grythytte  parish,  Sweden,  with  rhodonite  in  crystalline  lime- 
atone;  it  forms  thin  veins  or  nodules. 

Named  irregularly  from  the  Latin  anenicum  and  Greek  itXctov,  fnare,  because  it  adds  to 
the  number  of  related  minerals  already  described. 

Plburasitb  L.  J.  Jgelitrdm,  G.  F5r.  F5rh..  11,391, 1889;  Jb.  Min.,  1,  253,  1890. 

In  masses  of  a  bluish  black  color  and  opaque.  H.  =  4.  Fracture  conchoidal.  Luster  sub- 
metallic.  Color  bluish  black,  and  streak  black  with  a  faint  tinge  of  red.  Opaque.  Contains 
arsenic,  a  little  antimon^r,  manganese  and  iron  protoxide,  water;  not  analyzed.  Occurs  at  the 
8j0  mine,  Grythytte  parish,  Orebro,  Sweden,  it  form  bands,  1  cm.  or  less  in  thickness,  on  the 
side  of  arseniopleite,  and  is  hence  named  from  TcXevpd,  tide. 


683.  MANQANOSTIBnTB.  X.  J,  Iffehirdm,  G.  FOr.  FOrh.,  7,  210,  1884 ;  Bull.  Soc. 
Min..  7.  120,  1884.    Uttmatostibiite  Id.,  ibid..  8,  143,  1886.     Hematostibiite. 

In  embedded  grains;  orlhorhombic?.    Compact. 

Color  black.    Streak  brownish.     Opaque. 

Var. — The  above  charactera  apply  to  manganostibiite.  Hematostibiite  is  blood-red  iu  thin 
splinters.     Optically  — .     Bx  x  cleavage.    Ax.  ansle  small.    Pleochroic. 

Oomp. — Highly  basic  mane;anese  antimonates.  For  manganostibiite  the  formula  lOMnO.  SbtO* 
is  suggested;  for  hematostibiite,  8MnO.SbsO»  or  OMnO.SbaOt.  Arsenic  may  replace  part  of 
the  antimony,  and  iron,  etc.,  the  manganese. 

Anal.— 1,  2,  IgelstrOm,  1.  c. 


SbaOi 

ASaOft 

MnO 

FeO 

CaO        MgO 

1.  ManganoaUbiite 

2409 

7  44 

55  77 

500 

4*62         300  =    99 

S.  BlmaioBiibute 

37-2 

— 

51  7 

9*5 

1-6           =  100 
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^  r. — B.B.  does  not  fuse,  but  gives  an  antimony  coating  on  cbarcoal;  with  soda  reacts  for 
manganese.  Dissolves  conipletuly  in  hydrocliloric  acid;  with  nitric  acid  gives  a  clouded 
solution. 

Obs. — Manganostibiite  occurs  nt  Nordinark,  Sweden,  in  crystalline  manganesian  limestODe 
witb  other  man^auiferous  minerals,  as  hausmaunite,  pyrochroite.  allactite. 

Hcmatostibiite  is  found  ai  tbe  SjO  mine,  Grytbyite  parish,  Orebro,  Sweden,  filling  veins 
witb  calcite,  also  tephroile. 

The  following  are  other  untimonates  containing  manganese,  but  imperfectly  investigated 
and  of  doubtful  relations : 

Fbkrostibian  L.  J,  Jgelstrom,  O.  FOr.  FOrh.,  11.  889.  1889;  Jb.  Min..  1.  250.  1890. 

In  monoclinic  (?)  crystals  with  a  (100),  b  (010),  e  (OOl).  Cleavage  in  two  or  three  directions. 
H.  =  4.  Luster  submetalllc.  Color  black.  Streak  brownish  black  tending  to  red.  Weakly 
magnetic.    Anal.— IgelstrOm,  1.  c. 

SbaOs  14-80       FeO22  60       MnO  4697       MgO,CaO  2  14       H,0  10  34       SiO,  2*24  =  9909 

B.B.  fuses  on  thin  edges  to  a  black  magnetic  glass.  Gives  antimony  fumes  on  cbarcoal. 
Dissolves  only  imperfectly  in  acids. 

Occurs  embedded  in  massive  rhodonite  at  the  S]5  mine,  Grythytte  parish,  Orebro.  Sweden. 

Stibiatil  L.  J.  IgeUtrom,  G.  F5r.  Forh.,  11.  891.  1889;  Jb.  Min.,  1,  254.  1890. 

In  prismatic  crystals  (monoclinic?)  with  rectangular  and  rhombic  cross-section.  H.=  5-5'S. 
Luster  metallic.  Color  and  streak  iron  black.  Opaque.  Not  magnetic.  Contains  antimony, 
manganese,  iron,  water.    An  approximate  analysis  gave: 

SbaO.  80  Mn,0,  44  FeO  26    =    100 

Occurs  embedded  in  polyarsenite  (sarkinite,  p.  779)  and  associated  with  tephroite  at  the  SjO 
mine,  Grythytte  parish,  Orebro,  Sweden. 

684.  ATBLBSTITCI.    BreiihaupU  Char.  Min.  Syst.,  807,  1882. 

Monoclinic.     Axes  a:i:6  =  0-9334  : 1  :  1-5051;  ft  =  ♦TO**  43'=  001  A  100 
Bu&z\ 

100  A  110  =  41°  22f ',  001  A  101  =  44°  48^,  001  A  Oil  =  54°  51^'. 

Forms:  a  (100,  i-i),  h (010,  ^l),  e  (001,  0\  I  (810,  ii)\  m  (110,  /),  d(101.  -  l-i),  g  (101. 1-i), 
a  (Oil,  14),  0  (111,  -  1),  q  (318.  -  1-8). 

Angles :  IV"  =  82'  44'.  mm"  =  ♦82*'  45}',  of  =  44"  48',  eg  =  72'  65i',  a'g  =  •36' 2U'. 
ee'  =  109''  43'.  co  =  58"  89'.  ao'  =  66'  40',  9^  =  24"  44'. 

In  minute  ci^stals  tabular  ||  a  and  with  g  (101)  also 
prominent;  faces  usually  smooth  and  brilliant. 

Cleavage :  bjisal,  indistinct.  H,  =  3-4-5.  G.  =  6*4  Biisa. 
Luster  adamantine.  Color  sulphur-yellow.  Transparent  to 
translucent. 

Comp. — Basic  bismuth  arsenate,  H^Bi,AsO,  or  3Bi,0,. 
As,0^.2HgO  =  Arsenic  pentoxide  13-9,  bismuth  trioxide  83*9, 
water  2  -2  =  100. 

The    composition     is    interpreted    by    Busz    as   either 
(BiO),(Bi(OK),)AsO,  or  (more  probably)  BiAsO,.2(BiO)OH. 
AnaL— R.  Busz,  Zs.  Er.,  15,  625, 1889. 

AsaOs  14  12  BisOs  82*41  Fe,0«  0*51  H,0  192    =    98*96 

Obs.-— Occurs  very  sparingly  on  bismutoferrite,  associated  with  erythrite  at  the  Keuhilfe 
mine,  Schneeberg,  Saxony. 

Niinu'd  from  dreXtj^,  incomplete,  presumably  because  its  composition  was  unknown  wbcn 
first  described.     Breithaupt  remarks  upon  tbe  resemblance  of  the  crystals  to  the  Swiss  titanite. 

R«f.~>  Zs  Kr..  15,  625,  1889.  Cf.  earlier  Rath  (Pogg.,  136,  422.  1869),  who  made 
f  =  205  and  <»  =  111. 


OLASaiFICATION.  806 

C.  Hydrous  Phosphates,  Arsenates,  etc.— Normal  Division. 

686.     Struvite  (NHJMgPO,  +  6H,0    Orthorhombio    0-5664  : 1 :  0-9121 

686.  CoUophanite  Ga.P.O,  +  H,0  Amorphous 

687.  Hopeite  Zn,P,0,  +  H,0?  Orthorhombio    0-6722:1:0-4717 


688.     Dickinionite  R.PA  +  iH,0    Monoclinic    1-7320  : 1 :  11981  61^*30' 

B  =  Mn  :  Fe(Ca)  :  Na,(K.,Li,)  =  6:3:2 

589.     EiUowite  BJ*,0,  +  iH,0    Monoclinic    1-7303:1:1-4190  89°  51' 

B  =  Mn  :  Fe(Ca) :  Na,  =  6  :  2  : 1    or  1-7303  : 1  : 1-1093  58°  31' 


Boselite  Group*    TricUnic 

590.    BoseUte  (Co,Ca).AB,0,  +  2H,0 

d\l:6-  0-4536  :  1  :  06560;  a  =  90°  34',  /8  =  91*  C,  y  =  89*  20' 

691.     Brandtite  Ca^MnAs^O.  +  2H,0 

592.     Pairfieldito  Ca,MnP.O,  +  2H,0 

&\l:6-  0-2797  : 1 :  0-1976;  a  =  102°  9',  /8  =  94**  88',  y  =  7r  20^ 


693.     McsseUte  (Ca,Fe),P,0,  +  2iH,0  Triclinic 


694.     Beddingite  Mn.P,0.  +  3H,0    Orthorhombio    0-8678  : 1  :  0-9486 

696.     Picropharmacolite      (Ca,Mg),As,0.  +  6H,0 


696.    Trichalcite  Cii.As.O.  +  5H,0 


Tivianite  Group.    Monoclinic. 

Hjdrons  phosphates^  etc.,  of  magnesiumy  iron,  cobalt,  nickel,  zinc 

B.P,0,  +  8H,0.    B  =  Mg,Fe,Co,Ni,Zn. 

697.  Vivianite  Fe.P,0,  +  8H.0  0  7498:1:0-7015    75°  34' 

598.  Symplesite  Fe,A8,0,  +  8H,0  0-7806  : 1 :  0-6812    72'  43' 

699.  Bobierrito  Mg.P.O,  +  8H,0 

600  HoBmeute  Mg.As^O,  +  8H,0 

601.  Erythrite  Co.As^O,  +  8H,0         0-76     : 1 : 0-70       76* 

602.  Annabergite  Ni,A8,0.  +  8H,0 

603.  Cabrerite  (Ni,Mg),A8,0,  +  8H,0 

604.  Kottigite  Zn.As.O.  +  8H,0 


605.  Bhabdophanite  (La,Di,Y)PO,  +  n,0 

606.  Charchite  CePO,  +  4H,0  Monoclinic 


806 


PHOaPHATEa,  ARaENATSa,  ETC. 


Wt.  Bcorodite 
608.  Strengite 


Scorodite  Group.    Orthorhombic 


FeAflO,  +  2H,0 
FePO,  +  2H,0 


0-8658  :  1  : 0-9541 
0-8652  :  1 :  09827 


&:l:b 

609.  Phosphodderite 

2FeP0,  +  3iH,0    Orthorhombio 

0-6330  : 1 : 0-8772 

610.  Barrandite 

(Al,Fe)PO,  +  2H.0 

611.  Varisoite 

AlPO,  +  2H,0       Orthorhombio 

4:2  =  0-648:1 

612.  Callainite 

AlPO,  +  21H.0 

613.  ZepharoTichite 

AlPO.  +  3H,0  ? 

614.  Koninckite 

FePO,  +  3H,0 

586.  8THUV1TE.    Struvit  Ulex,  Of  v.  Ak.  Stockh..  3.  82»  1845,  Lieb.  Ann.,  68,  99. 184fi, 
66,  41.  1848.    GiiaDite  E.  F.  Tudiemacher,  Phil.  Mag.,  28.  546,  1846. 

Orthorhombio,  hemimorphic.   Axes  a  il  \t  =  0  56643  :  1  :  0-91207  Sadebeck*. 
100  A  110  =  29°  31}',  001  A  101  =  ♦58°  9^,  001  A  Oil  =  42°  22'. 


Fomm*: 
a  (100,  t-i)* 
h  (010.  iki) 


c  (001.  0) 
p  (120,  i-i) 
X  (607,  H)* 


8  (101, 1-i) 
/I  (301,  8-i)< 
•  (035,  f.«)* 


q  (Oil,  1-1) 
A  (021,  2-1) 
*  (041,  4.|)« 


JH 


pp'  =  97*  8* 
«•  =  116*  19' 
^     =    84'  44' 

1. 


6. 


hh'  =  123"  83* 
**'  =  149'  20i' 
W    =    75'  29* 

2. 


tt"    =  135'  19' 

if"  zz  87'  48' 

IM    -=  56'  47f 

3. 


fi  (0-161,  ItXf 

t  (121,  %'i) 


9q  =  *^r    8i' 
1^  sr    69*  40^ 


Sadebeck. 


Fig.  1,  Sadebeck.    3,  3,  Ealkowsky.    4,  Rath. 

Twins:  tw.  pi.  c  (f.  5).  Habit  varied:  prismatic  |  <!,  or  |  axis  /I; 
also  flattened  |  h^  or  again  |  c.  Usually  hemimorphic,  the  extremity 
terminated  by  the  domes,  s  (101),  q  (Oil),  etc.,  being  the  antilogous 
pole,  and  the  basal  plane,  c,  predominating  at  the  analogous  pole, 
of.  f.  1-4. 

Cleavage:  c  sometimes  perfect;  b  less  so.  Fractnre  conchoidal 
to  uneven.  Brittle.  H.  =  2.  G.  =  1-65-1-7.  Color  slightly 
yellowish  to  brown;  white.  Luster  vitreous.  Translucent;  some- 
times opaque.  Tasteless,  being  but  slightly  soluble.  Pyroelectric', 
see  above. 

Optically  +.  Ax.  pi.  \  c,  Bx  J.  (•  Disperflion  p  <  v  Iarg& 
Axial  angle  variable,  increased  by  heat,  Dx/ 
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2E  =59*  30' Mir.    2E  =  60"  80' Lang    2E  =  60"  Solly 
2E,  =  46'  8i'    2E,  =  47**  30     2E^  =  48'*  46'  Dx.    fi,  =  1-497    fi^  =  1-502 
Also   2E,  =  4r  49'at6^-6C.,    48°  14' at  21  r,    46*  4' at  47%    5r  50' at  95 -6 
2Er  =  59''  40'  Li  2Ey  =  60"  56'  Na,  Kalkowsky* 

Com  p. — NH^MgPO^  +  6H,0  =  Phosphorus  pentoxide  29*0,    magnesia  16-3, 

ammonium  oxide  10*6,  water  44*1  =  100. 

AnaL— 1,  Ulex,  Jb.  Min.,  51,  1851,  also  other  anals.    2,  Pittman.  Contr.  Mi n.  Victoria,  56, 
3870.    8,  Quoted  by  Rath,  Ber.  nied.  Ges..  8.  1879.    4,  Maclvor,  Ch.  News,  66.  215,  1887. 

P.O.         MgO  (NH4),0       H,0      FeO      MnO 

1.  Hamburg  28  56  1346               58*76               306  1*12  =    99*96 

2.  Skiptou  Caves  28  81  16*57  54*49  0*95  tr,  =  100*82 
8.  •*  •*  28-45  16  27  10*74  44-28  —  =  99*74 
4         "           "  28*82  1607  1057            [48 57]    0*81  0-16  =  100 


.,  etc. — 111  the  closed  tube  gives  off  water  nnd  ammoniA  and  l^ecomes  opaque. 
B.B  colors  the  Maine  green,  and  fuses  easily  to  an  enamel  which,  heated  with  cobalt  solutiou, 
assumes  a  beautiful  purple  color.     Soluble  in  acids. 

Obs.— Found  in  guano  from  Snldauha  Bay,  coast  of  Africa,  embedded  in  patches  of  crya- 
rnls:  also  under  an  old  church  in  Hamburg,  where  qmtntities  of  cutiledung  existed  in  the  soil 
above  a  bed  of  peat  which  contained  tlie  crystals.  Also  similarly  at  Homburg  v.  d.  U.  (Kal- 
kowsky').     In  the  bat  guano  of  the  Skipton  Caves  near  Ballarat  in  Victoria. 

Named  after  the  Russian  statesman,  v.  Struve. 

Artif. — A  not  uncommon  artificial  product,  cf .  Haushofer,  1.  c.  Well-developed  crystals  of 
struvite  have  been  obtained  by  Robinson  in  tubes  of  nutrient  gelatin  and  agar-sugar,  in  which 
various  micro-organisms  were  being  cultivated;  seeCambr.  Phil.  Soc.,  May  20.  I(j89;  also  Solly, 
ref.*  below.    Formed  also  from  Koch's  *'  Fleischpepton."  Arzruni,  ref.*. 

Re£— '  Hamburg,  Min  Mitth.,  113.  1877;  the  position  of  Sbk.  is  here  taken. 

*  See  Sbk.,  1.  c.  for  early  literatiire,  etc.  On  struvite  from  the  Skipton  Caves  near 
Ballarat,  Victoria,  see  Ulrich.  Contr.  Min.  Vict.,  1870,  and  Rath,  Ber.  nied.  Oes.,  10.  1878.  On 
artif.  cryst.,  see  Haushofer,  Zs.  Kr..  4,  43,  1880,  also  Solly,  Arzruni,  below.  ^  Knlkowsky.  Zs. 
Kr.,  11*  1,  1885.  « Solly,  on  artif.  cryst..  Min.  Mag.  8,  279,  1889;  possible  tetartohednsm  is 
suggested,  cf.  Sbk.  »  Arzrani.  ai*tif.  cryst.,  Zs.  Kr.,  18,  60,  1890.  *  Propr.  Opt.,  2.  30,  1859i 
N.  R.,  95.  1867. 

Guano  Minerals.  C.  U.  Shepard,  Rural  Carolinian,  1.  470,  1870  The  substances 
described  occur  in  the  guano  of  Guaftape  Island,  400  miles  north-east  of  the  Chincha  Islands. 

OuarutptU  occurs  in  irregular  balls  and  veins  looking  like  red  rock-salt  but  having  a  rhom- 
bic cleavage.  H.  =  1-2.  G.  =  2*3.  Soluble  in  4-5  pis.  of  water  at  60\  Taste  bitter  and 
saiine.  Analysis  gave:  Potassium  sulphate  67  75,  ammonium  sulphate  27*88.  ammonium  oxalate 
3'75  =  99*38.  It  loses  ammonia  on  exposure  to  the  air.  Heated  to  redness  leaves  a  residue  of 
about  70  p.  c.  of  potassium  sulphate.  It  is  near  taylorite  (p.  895)  in  composition.  Ouanoxttlate 
is  stated  to  be  a  pseudomorph  of  birds'  eggs;  the  specimens  are  exteriorly  white,  ''and  seem  to 
retain  portions  of  the  original  shell,  but  these  when  tested  seemed  to  be  a  mixture  of  phosphate 
and  oxalate  nf  lime. '*  within  the  substance  is  foliated  and  has  a  rhombic  cleavage.  Color 
cream  white;  luster  pearly;  translucent.  H.  =  1-2.  G.  =  1*58.  When  heated  swells  up, 
turns  black,  partially  f usea,  gives  off  ammonia  fumes,  and  leaves  a  white  residue  of  potassium 
sulphate.  Composition  stated  to  be  potassium  sulphate  40  20,  ammonium  oxalate  29*57,  water 
80  46  =  100*23— a  very  doubtful  compound.  OxammiUf  phosphammite,  and  biphotphammiU  are 
other  names  given  by  Shepard  for  supposed  new  species  consisting  of  ammonium  oxalate, 
ammonium  phosphate,  and  ammonium  biphosphute. 

Bpiglavbite  and  crystallized  QUiuhapatiU  of  Shepard  (Am.  J.  Sc,  22,  98.  99,  1856).  One  or 
tbe  other  of  these  may  be  metabrushite  or  brushite.     On  glaubapatite  see  p.  769. 

EpiglaubiU  is  described  as  occurring  in  "  small  aggregates  or  interlaced  masses  of  minute 
aemi  transparent  crvstals  of  a  shining  vitreous  luster,  wulch  are  always  implanted  on  druses  of 
^biubupatite,  with  H.  =  about  2*5,"  nnd  as  being  *'  a  largely  hydrate  phosphate,  chiefly  of  lime, 
and  may  also  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabrushite, 
altbough  some  characters  }ire  inconsistent  with  such  a  conclusion.  If  so.  the  name  epiglautdU 
(meaning  occurring  implanted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

Hedondite.  A  name  given  by  C.  U.  Shepard  to  a  hydrcms  phosphate  of  aluminium  and  iron 
from  Redonda.  W.  I.  Found  in  nodular  agirrecrations  Translucent  to  opaque.  Color  grayish 
to  yellowish  white.  H.  =  3*5.  G.  =  l*9()-2  07.  Specimen  analyzed  contained:  SiOi  8*8, 
P,0»  4019.  H,0  24*78,  Am.  J.  8c. ,  50,  96,  1870.  An  eariier  analysis  gave:  P,0»  43*20.  Fe,0, 
14-40.  A1,0,  16  60,  H.O  24  00,  SiO,  1  60,  CaO  0*57  =  100*37,  conUiined  also  traces  of  80„ 
^a.  CI,  and  MgO.  B.B.  infusible.  Heated  with  solution  of  cobalt  gives  a  deep  blue  color. 
Am.  J   8c.,  47,  428,  1869. 

DrrrMARrrs,  Mvllekitb  Macltor,  Ch.  News,  56,  215,  1887.  Stated  to  be  new  species 
from  the  guano  of  the  Skiptou  Caves  near  Ballarat,  Victoria. 


P.O. 

CaO 

MgO 

H,0 

8910 

5070 

0-80 

502>  CO.  8*96  =  99-68 

4816 

5000 

088 

5-54    =    99-58 

41-92 

5115 

— 

6  98    =  100 
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686.  OOZiZiOPHANITB.  Eollophaa  Sandberger,  Jb.  Min.,  806.  1870.  Monite  C.  U, 
Shepard,  Am.  J.  Sc,  23,  402,  1882. 

Amorphous.  CollophaDite  appears  in  layers  resembling  symnite  or  opal,  with  conchoidal 
fracture;  monite  io  slightly  coherent  masses,  with  earthy  iracture.  H.  =  2-2  5;  0.  =  2*7, 
coUophauite;  21,  monite.    Luster  dull.    Colorless  or  snow-white,  yellowish  while. 

Oomp.— CasPaOt  4-  H,0  or  dCaO.PsOft.UtO  =  Phosphorus  pentoxide  438.  lime  51 2» 
water  55  =  100. 

AnaL— 1,  EOttnltz.  quoted  by  Sandberger,  1.  c. ;  la,  same,  after  deducting  calcium  car- 
bonate.   2,  C.  U.  Shepard.  Jr.,  after  deducting  4*64  p.  c.  gypsum. 

G. 

1.  Sombrero         2*70 
la. 

2.  Mona  2'1 

»  At  100^  8-86  H.O. 

Pyr.,  etc — Fuses  with  difficulty  to  a  white  enamel;  fives  off  water  in  the  closed  tube; 
collophanite  decrepitates  violently  B.B.    Soluble  in  hydrochloric  acid. 

Obs. — Collophanite  occurs  on  the  island  of  Sombrero,  having  been  formed  in  the  eleyated 
coral  reef  by  infiltration  of  the  salts  from  the  overlying  guano.  Monite  is  found  intimately 
associated  with  monetite,  as  also  with  gypsum  and  cafcite,  at  the  islands  Mona  and  Moneta  in  the 
West  Indies.    Cf.  monetite.  p.  784. 

CollopJianite  is  named  from  K6XXa,  glue,  and  <patv€<rBat,  to  appear,  in  allusion  to  its 
colloidal  aspect.    Monite  from  the  locality. 

Pyrophobphomtb  C,  U.  Shepard,  Jr,,  Am.  J.  8c. ,  15,  49,  1878. 

Massive,  earthy.  H.  =  8-8*5.  G.  =  2*50-2-58.  Color  snow-white,  dull;  also  hi  part 
bluish  gray,  with  small  botryoidal  structure.  Analysis:  Shepard  after  deducting  hnpuritia 
(about  2  p.  c): 

I  P»0.  51*67  CaO  45*16  MgO  817  =  100 

The  formula  calculated  is :  MgtPsOi  +  4(CasP30i  +  CasPtOv).  Named  in  allusfoD  to 
its  apparent  composition  as  a  pyrophosphate;  the  nature  of  the  material,  however,  makes  its 
homogeneity  seem  very  questionable.    From  the  West  Indies;  exact  locality  not  stated. 

587.  HOPEITB.  BretMier,  Trans.  R.  Soc.  Edinb..  10. 107, 1826  (1828).  Prismatoidischer 
Zinkphyllit  Breith,,  Char.,  88,  1832.  Stilbite  duovigesimale  Hduy,  cf.  Dx.,  Bull.  Soc  Mm., 
2,  188.  1879. 

Orthorhombic.    Axes  €i:i:d  =  0*5722  :  1  :  0-4717  Levy'. 

100  A  110  =  29°  46}',  001  A  101  =  39°  30',  001  A  Oil  =  25°  15^', 

Fomut  b  (010,  i-i)  0  (820,  i-f)  9  (120,  i-i)  e  (101,  H 

a  (100,  t-i)  e  (001,  0)  m  (110,  /)  u  (108,  fi)  ^  (HI.  D 

«r"'    =  41*  46'  uu*  =  80'  44'  ae  =  ♦50"  80'  i^    =    78*  25' 

mm"'  =  SO**  83'  «'    =  79*    0'  er  =   48°  81i  rr"'  =  •40*    V 

u'       =  82"  18' 

Crystals  minute,  prismatic.  Faces  b,  8  striated  vertically.  Also  in  reniform 
masses,  and  amorphous. 

Cleavage:  rt  perfect;  ^  less  perfect.  Fracture  uneven.  Brittle.  H.  =  2"5-3. 
G.  =  2'76  Br.;  2 '85  L.  Luster  vitreous;  a  somewhat  pearly.  Color  grayish 
white;  reddish  brown  when  compact.     Streak  white.    Transparent  to  translucent 

Optically  — .    Ax.  pi.  ||  a.     Bx  _L  S.    Dispersion  p  <  v  weak.    Ax.  angles: 

2E,  =  78"  3'  glass  2Ey  =  78*  35'  Na 

«Ha.r  =    54"  47'      2Ha.y  =    54"  52'    also        2Er  =  84"  49f    2Ey  =  85"  7' 
2Ho.r  =  125"  52'      2Ho.y  =  126"  47'  .'.    2Vr  =  54"  39'      2Vy  =  54"  44'    flr  =  1-469 

/Jy  =  1-471  Dx. 

Comp. — Probably  hydrous  zinc  phosphate,  Zn,P,0,  +  H,0  =  Phosphoms 
pentoxide  35-2,  zinc  oxide  69*3,  water  4'5  =  100. 

The  natural  minertil  has  not  been  analyzed;  the  above  is  the  composition  of  an  artificiil 
salt  having  the  form  (Dx.,  1.  c.)  of  bopeite,  Friedel  and  Sarasin.  Bull.  Soc.  Min.,  2,  153,  1879. 
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Pyr.,  «to. — Dissolves  without  efferresceooe  in  hjdrocbloric  or  nitric  acid.  B.B.  giyefi  out 
water,  nnd  fuses  with  difficulty  to  a  clear  colorless  globule,  tingeiug  the  flame  green.  With  soda 
it  affords  a  scoria  which  is  yellow  when  hot,  and  gives  out  copious  fumes  of  zinc  and  some  of 
cadmium. 

Obs.— Found  in  cavities  in  calamine  at  the  zinc  mines  of  Altenberg,  near  Aiz-la-Chapelle. 

Named  in  honor  of  Prof.  Hope  of  Edinburgh. 

Ref.— <  Ann.  Mines,  4,  517,  1848.    Cf.  also  JEIaid.,  quoted  by  Brewster.  1.  c,  and  Dx.,  1.  c 


988.  DIOmNSONITB.    Q.  J,  Brush  and  E.  8.  Dana,  Am.  J.  Sc,  16,  114.  1878. 

Monoclinic.     Axes  d:h:i=  1-73205  :  1  :  1-19806;    /3  =  HV  30'  =  001  A 
100  E.  S.  Daua'. 

100  A  110  =  56°  41V,  001  A  101  =  42°  13^,  001  A  Oil  =  46°  28^. 

Forma:  a  (100,  ^i).  <j(001,  0);  ar(801,  -  8-i);  r  (103.  fi),  n  (051,  5-i),  p  (111,  1), 
«  (221.  2). 

Angles :  ey  =  12"  50',  «»  =  *42'  80'.  en  =  79*  15',  ep  =  61'  8i',  et  =  82*  2*', 
/ip'  =  98'*  40^,    w'  =  118"  7',    Angle  a'ep  =  *60*. 

Crystals  tabular,  pseudo-rhombohedral;  triangular  striations  on  c.    Commonly 
foliated  to   micaceous;    also  curved 
lamellar,  radiated  or  stellated.  ^*  ^* 

Cleavage:    c  perfect,    separable  >^ 

into  thin  lamellae.  Fracture  uneven. 
Brittle.  H.  =  35-4.  G.  =  3-338- 
3*343.  Luster  vitreous,  on  c  some- 
what pearly.  Color  olive- to  oil-green, 
grass-green;  slightly  dichroic.  Op- 
tically biaxial. 

€omp — 3R,P,0^  +  H,0  with 
R  =  Mn,  Fe,  Na,  chiefly,  also  Ca,  K,, 
LL.     The  ratio  for  Mii  :  Fe(Ca)  :  Na, 

(K„Li,)is  closely  6:3:2,  which  requires:  Phosphorus  pentoxide  39-9,  iron  prot- 
oxide 16*5,  manganese  protoxide  32*6,  soda  9*3,  water  1*7  =  100. 

AnaL— 1,  2,  H.  L.  Wells,  Am.  J.  Sc,  39,  214,  1890,  upon  material  of  established  purity. 

P,0»     FeO     MnO    CaO  Na,0  K.O  Li«0   H,0 

1.  G.  =  3143        89-57    13  25    31  58    215    7*46    152    017    1*65  quartz  2  58  =  99*98 

2.  40  89    12*96    3188    2*09    7  87    1*80    0*22    1*68  quartz  0*82  =  99  61 

Earlier  analyses,  3,  4,  by  Penfield  (quoted  by  Brush  and  Dana,  1.  c.)  were  made  on  much 
less  pure  material,  they  show  more  lime  and  water  and  less  alkalies. 

3,  after  deduction  of  impurities,  viz.,  8  30  p.  c.  quartz  and  6*89  p.  c.  eosphorite;  4,  after 
deducting  1  '89  p.  c.  quartz,  6*89  p.  c.  eosphorite. 


P»0. 

FeO 

MnO 

CaO 

Li.O 

Na,0 

K.O 

H,0 

8. 

89-86 

12-40 

2510 

13*86 

008 

5*25 

0-89 

3*86  =  100-25 

4. 

89*58 

11-90 

23  96 

[14-98] 

0-24 

4-78 

0*78 

8-88  =  100 

r.,  etc. — In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  but  the 
last  portions  react  faintly  acid;  the  residue  is  magnetic.  Fuses  in  the  naked  lamp-flame,  and 
B.B.  in  the  forceps  colors  the  flame  at  flrst  green,  then  greenish  yellow;  reacts  for  iron  and 
manganese  with  the  fluxes.    Soluble  in  acids. 

Obs.— Occurs  at  Branchville,  Fairfleld  Co..  Conn.,  intimately  associated  with  eosphorite, 
trfploidite,  and  other  species  in  nests  in  a  vein  of  albitic  granite.  Often  disseminated  in  minute 
plates  through  massive  eosphorite,  giving  it  a  green  color;  similarly  embedded  in  lithiophilite. 
reamed  after  Rev.  Wm.  Dickinson,  formerly  of  Redding. 

Ref.— »  L.  c.  1878.    *  Id.,  ibid.,  39,  213,  1890. 

689.  FILIiOWITE.    O.  J.  Brush  and  B  8.  Dana,  Am.  J.  Sc,  17.  868,  1879. 

Monoclinic.     Axes  &:h:i=  1-7303  :  1 :  1-4190;   /3  =  89°  60f  =  001  A  100 
E.  8.  Dana. 
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100  A  110  =  59^  58J,  001  A  101  =  39°  25',  001  A  Oil  =  54°  49^'. 

Fomm:    c  (001.  0);    d(301.  -2-i),    p  (111.  1). 

Angles:    cd  =  *58"  81'.  cp  =  *68'  40',  «/  =  'QS'  23'.  dp  =  95*  \6\ 

If  d  be  mtide  100.  the  axial  ratio  becomes  somewhat  similar  lo  that 
of  dickiusoniie.  us  shown  below. 

Habit    pseado-rhombohedral.      In    granular   crystalline 
masses. 

Cleavage:  c  nearly  perfect.     Fracture  uneven.     Brittle. 

H.  =  4*5.     G.  =  3*43.      Luster  subresinous  to  greasy.    Color 

wax-yellow,  yellowish  to  reddish  brown,  colorless.   Transparent 

to  tninslucent.     Optically  biaxial,  bisectrix  J.  c  approx. 

Comp. — A    hydrous    pliosphate   of  manganese,    iron,  calcium,  and   so<lium, 

3R,P,0.  +  H,0.  If  E  =  Mn  :  Fe(+Ca)  :  Na,  =  6  :  2  :  1,  this  requires:  Phosphorus 

pentoxide  39*6,  iron  protoxide  13*4,   manganese  protoxide  39*5,   soda  5*8,  wuter 

1*7  =  100. 

AnaL— 1,  Penfleld,  Am.  J.  Sc.,  17.  868,  1879.     2,  H.  L.  Wells,  ib..  39.  215.  1890. 

P«Oft        FeO       MnO       CaO      Na^O      Li.O      H,0     quartz 

1.  f    89*10        9-88        89-42        408        6-74        006        1*66       088    =  10027 

2.  89-68       9  69       89  58       868       5*44       0  07        1*58       1 02    =  100*69 

Pyr. — B.B.  fuses  at  1*5.  with  intumescence  to  a  black  feebly  magnetic  mass,  coloring  the 
flame  momentarily  pale  green,  then  intensely  yellow.  In  the  closed  tube  a  little  neutral  water. 
With  the  fluxes  reactions  for  manganese  and  iron.    Soluble  in  acids. 

Obs.— Occurs  sparingly  with  other  manganesian  phosphates,  especiallv  reddingite  aud 
triploidite.  in  a  vein  of  albitic  granite  at  Branchville.  Conn.  Named  after  Jnr.  A.  N.  Fillow, 
of  Branchville. 

The  formula  is  apparently  the  same  as  for  dickinsonite.  but  the  ratio  for  the  bases  is  some- 
what different.  In  form  the  two  minerals  are  also  related,  though  widely  diverse  in  phyucal 
characters.    Both  are  pseudorhombohedral.  and  further  we  have  : 

Dickinsonite.  Fillowite. 

001  A  100  =  61*  80'  001  A  100  =  68**  81' 

001  A  111  =  6r    8'  001  A  ill  =  58*  40* 

001  A  111  =  61'    8'  001  A  Hi  =  68*  40^ 

Here  d  of  fillowite  is  made  100.  which  gives  the  axial  ratio,  compared  with  thai  of 
dickinsonite : 

Dickinsonite  d\t:  h  =  1*7820  :  1  :  1*1981  /5  =  «1*  80* 

Fillowite  1-7303 :  1  :  11098  06*  81' 


Boselite  Group.    Triclinic. 


590.  ROSEUTE.    Levy,  Ann.  Phil.,  8.  489.  1824;  Edinburgh  J.  8c.«  2,  177.  182S. 

Triclinic.      Axes  d:l:t  =  0*45360  :  1  :  0*65604;    a  =  90°  34',  /»  =  91*, 
y  =  89^  20'  Schrauf . 

100  A  010  =  90°  39V,  100  A  001  =  89°  OJ',  010  A  001  =  89°  26f '. 

Forms' :           jd  (401.  '4-i')  v  (021,  '2-i)  I    (843.  ,H) 

a  (100,  U)  e  (028.  {4')  C  (088.  'f «)  T  (421,  4-2,) 

b  (010,  i-l)  h  (Oil.  14')  .431  4,s.x  2  (ill,  1,) 

c    (001,  0)  f  (043,  l-i')  ^^\^^  J..  '  /2(221.  2,) 

n  (210.  i-2')         *    <^^'  ^■*')  «  221;  2-  ^  (548.  f  f ) 

i  liO    '/)  ^  ^^i^'  '1-^)  B      ill      1)  ^  (22^'  '^>  

^^^^^'  ^>  0 (043,  'ft)         [    gj'  '2  L  (848.  'J4)  ^ 

d  (401,  '4-1^)  ^  (^^'  '^^  After  Schrmuf. 

Schrauf 's  lateral  axes  are  exchanged  in  the  above  in  order  to  bring  out  the  close  approximatioo 
to  monoclinic  symmetry. 


BOSEUTE  GROUP:   BOSELITE—BRANDTITB. 


811 


hm   =  06V  O' 

erf    =28M8' 

&>    =  66'    (/ 

c5  =  57"  26' 

bM  =  65-    8f 

er;    =  47"  16' 

bn  =  67*  22' 

CO  =73"  121 

mJf  =48''47i' 

ba   =6r63' 

<?i2  =  46"  88* 

<jm  =  88"52' 

ed     =  79*  14' 

b'8  =  69"  SC 

ecr   =56*58' 

cM=  89'  20^ 

ee     =  23"  32* 

(jiS  =  40*  sr 

ea  =  78"  29i' 

Crystals  small,  often  complex  and,  as  explained  by  Schrauf^  combined  accord- 
ing to  a  number  of  twinning  laws  with  embedded  tw.  lamellsB.  Also  in  druses  of 
crystals  and  in  spherical  aggregates. 

Cleavage:  macrodiagonal.  H.  =  3*5.  O.  =  3*5-3*6.  Luster  vitreous.  Color 
light  to  dark  rose-red.  Transparent  to  translucent.  Axes  of  elasticity  sensibly 
parallel  to  crystallographic  axes. 

€omp. — (Ca,Co,Mg).A8,0,.2H  0  =  Arsenic  pentoxide  51*4^  lime  28*1^  cobalt 
protoxide  12*5,  water  8*0  =  100  (Ca  :  Co  =  3  : 1). 
AnaL— Winkler,  J.  pr.  Ch.,  16,  86,  1877. 


Daniel  mine 


O.  =  8*56 


As^Ot        CoO         CaO 
I  62*67        10*29        2506 


MgO      H,0 

4-10        8*29  =  100*40 


Earlier  analyses  by  Schrauf  (on  minute  quantities),  1.  c,  and  Winkler  (J.  pr.  Ch.,  10.  191^ 
1874)  gave  somewhat  different  results.  The  crvstals  from  the  Rap|X)ld  mine  are  darker  in  color 
and  contain  a  little  more  cobalt  with  G.  =:  8*585;  G.  =  8*506  Daniel,  Bchrauf. 

Pyr. — Heated  to  lOO"*  becomes  dark  blue  and  splits  up,  but  regains  the  red  color  on  cooling. 
Fuses  B  &  easily  and  on  charcoal  gives  arsenical  fumes ;  after  roasting  reacts  for  cobalt  wiih 
the  fluxea     Dissolves  in  acids. 

Oba.— Early  (18*24)  found  at  Schneeberg,  Saxony,  on  quartz;  later  obtained  from  the  same 
region  at  the  Daniel  and  Rappold  mines.    Also  reported  from  Schapbach,  Baden. 

Named  after  Gustav  Rose  (1798-1878). 

Ref.— 1  Min.  Miith.,  187,  1874;  earlier  but  incomplete  observations  were  made  by  L6vy  and 
Haidinger,  cf.  Schrauf. 


691.  BRANBTITB.    A.  E.  Mrdenskidld,  Ofv.  Ak.  Stockh.;  46,  418, 1888. 


Triclinic.     In  form  near  roselite. 


6  (010,  i'i) 
c  (001,  0) 


e  (028,  }-«') 
/  (048,  f  I') 
17  (028.  'fJ) 


4>  (048.  'f.«) 
C  (088,  '!-«) 


€r  (111.  10 
^  i848,  MO 


S  (lil,  'D 

2:(488,'H)? 


Approximate  measured  angles:  5c  =  90*  85'.  &?;  =  66"  65',  50  =  49'  46',  ftf=47*  2'. 
be  =  65^  7',  b8  =  69"  5*2'. 

In  crystals,  prismatic  by  development  of  the  brachydomes,  and  with  c  largely 
developed.      Faces    c    stritited  ||  edge    c/rf.      Twins 
common   with    a    as     tw.   pi.       Crystals    united    in 
radiated  groups  and  in  rounded  or  reniform  aggre- 

H.  =  5-5-5.    G.  =  3-671-3 -672.    Luster  vitreous.       ^^^i±j^    " 
Colorless  to  white.     Transparent  to  translucent. 

Comp.— Ca,MnAs,0,  +  2H,0  or  2CaO.MnO.As,0^.2H,0  =  Arsenic  pentoxide 
51*3,  manganese  protoxide  15*8,  lime  24*9,  water  8*0  =  100. 
.— G.  LindstrOm.  G.  F5r.  FOrh.,  13.  128.  1891. 

MnO         PbO        FeO         CaO        MgO       H,0 

14  08         0-96        005         2507        090       8  09  a  004,  insol.  004  =  9971 

Pyr.,  etc—Fuses  rather  easily  to  a  brown  bead ;  in  the  closed  tube  gives  off  water  without 
decrepitation;  arsenical  fumes  on  cbarcoal.     Dissolves  in  hydrochloric  and  nitric  acids. 

Obs.— Found  at  the  Harstig  mine,  near  Pajsberg.  Wermland,  Sweden.  Associated  with 
l»arite.  calcitc,  caryopilite,  sarkinite.  and  also  crystnllized  native  lead. 


AstOs      P^Os 
IK)'48        005 


Named  after  the  Master  of  the  Mint,  Gcorg  Brandt  (d.  1768). 
RmL — >  NordenskiOld,  quoted  by  LindstrOm,  1.  c. 
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692.  FAIRFIELDmi.    Q.  J.  Brush  and  E,  S,  Dana,  Am.  J.  Sc.,  17,  869»  1879.    Leuc<v 
maDgauit  Sandberger,  Jb.  Min.,  870.  1879;  1,  185,  1885. 

Triclinic.     Axes  d:h:6  =  0-2797 :  1  :  0-1976;  a  =  102°  8f',  /3  =  94''  33^', 
y  =  77°  19V  E.  S.  Dana. 

100  A  010  =  *102°  0',  100  A  001  =  ♦88**  0',  010  A  001  =  78°  33^'. 


Forms: 
a  (100,  i-i) 
b  (010.  i-l) 

og 

am 
an 
ao 


e  (001,  0) 
g  (820,  tif ) 


OT  (110.  /') 

«  (280.  i-f) 
o  (120,  i-S) 


Jf  (110,  'I) 
r  (118,  f ) 


« (112,  V) 
p  (111,1) 
«  (141.  '44 


10*  67f 
16'  81' 
24'  40' 
82"  20' 


aJf 

er 

cp 


14*  45' 

12"  43' 

18'  81' 

♦88'    0 


0mr=    84* 

89^ 

ap  =  *56* 

80* 

as  =    51* 

17' 

to  =  •TS*  80* 
b^s  =    58'  424' 
j»  =    42'  47i' 


The  relation  in  form  between  fairfleldite  and  roBelite-brandtlte  is  not  clear;  the  fairfieldlte 
measurements  leave  much  to  be  desired. 

In  prismatic  crystals  with  a,  b  largely  developed*    Usually  in  foliated  to 

lamellar  crystalline  aggregates;  occasionally  cniTcd,  foliated, 
or  fibrous;  in  radiating  masses. 

Cleavage:  h  highly  perfect;  a  less  so.  Fracture  uneven. 
Brittle.  H.  =  3-5.  G.  =  3-07-3-15.  Color  white  or  green- 
ish white  to  pale  stitiw  yellow.  Streak  white.  Luster  pearly 
to  sub-adamantine;  on  the  surface  of  perfect  cleavage  (J)  very 
brilliant,  resembling  selenite.     Transparent. 

The  planes  of  ligbt-vibitilion  intersect  a  in  ]ines  making  angles  of 
40'  and  50°  vi\ih.  the  obtuse  edge  a/h\  in  the  latt«r.  an  opiic  axii  ia 
visible  toward  the  edge  named.  The  planes  intersect  b  in  lines  making 
angles  of  10'  and  80'  with  the  edge  a/b,  the  second  axis  visible  in  this 
plane. 

Comp. — A  hydrous  phosphate  of  calcium  and  manganese, 

Ca,MnP,0,  +  2fl,0  =  Phosphorus  pentoxide  39-4,  manganese 

protoxide  19'6,  lime  31*0,  water  100=100.    Iron  replaces  a  little  of  the  manganese. 

Anal.— 1.  2.  S.  L.  Penfield.  Am.  J.  8c.,  17,  859.  1879;  1.  clear  transparent,  filling  cavities 
In  reddingite;  2,  massive,  somewhat  friable.    8.  H.  L.  Wells,  lb.,  39,  212,  1890. 


1. 
8. 
8. 


G. 


8-07 


P.O. 

MnO 

FeO 

CaO 

Na,0 

K,0 

H,0 

quartz 

88-89 

1555 

562 

28-85 

0-78 

018 

9'9t5 

1-81    =    100-M 

89  62 

12-40 

700 

80  76 

0-80 

^. 

9  67 

0-55    =    100-30 

87-69 

17-40 

8-42 

80-02 

— 

— . 

9-81 

1-66    =    100 

^  ..,  etc.— B  6.  glows,  blackens,  and  fuses  at  4*15  to  a  dark  yellowish  brown  mass,  coloring 
the  flame  pale  green,  with  faint  reddish  yellow  streaks  on  the  upper  edge.  Reactions  for  iroa 
and  manganese  with  the  fluxes.  In  the  closed  tube  gives  off  neutral  water;  turns  flrst  yellow, 
then  dark  brown,  and  becomes  magnetic.    Soluble  in  acids. 

Obs.— Occurs  with  other  manganesian  pliosphatea  in  a  vein  of  albitic  granite  at  Brancbville, 
Fairfleld  Co..  Conn.  Also  at  Rabenstein.  near  Zwiesel.  Bavaria  (UueomanganUs),  In  composi- 
tion fairfleldite  is  analogous  to  roselite  and  more  closely  to  brandtite. 


693.  MBSSEZilTS.     TT.  Muthmann,  Zs.  Er.,  17,  98,  1889. 

Triclinic.    In  indistinct  minute  tabular  crystals,  with  am  =  42°-43®;  often 
in  stellate  aggregates. 

H.  =  3-3*5.    Colorless  to  brownish.    Transparent  to  translucent.    Extincticn 
on  a  inclined  20°  to  the  edge  a/in;  an  optic  axis  visible  through  a. 

Comp. — (Ca,Fe),P,0,  +  2JH,0  =  Phosphorus  pentoxide  38*3,  iron  protoxide 
19-4,  lime  30*2,  water  12-1  =  100.    Here  Ca  :  Fe  =  2  :  1.    With  2H,0  the  compo- 
■ition  would  correspond  to  brandtite  and  fairfleldite. 
AnaL — Muthmano   1  '* 


EEDDINQl  TE—PICROPHARMA  COLITB. 
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P.O. 

37-72 


FeO 
1563 


MnO 
ir. 


CaO 

81-11 


MgO 
1-45 


H,0 

1215  insol.  1*40  =  99*40 


Gives  off  water  when  heated  and  becomes  dark  brown  to  black. 

Obs.— Found  near  Messel  in  Hesse,  in  a  coal  mine;  the  ctystals  occar  in  a  bituminoiit 
clay  slate. 


694.  REDDINQITB.    O,  J.  Bmth  and  E.  8.  Dana,  Am.  J.  Sc,  16,  120, 1878;  ib.,  17, 
865,  1879. 

Orthorhombic.     Axes  &  :h:6=z  0-8678  :  1  :  0-9486  K  S.  Dana*. 
100  A  110  =  40°  57',  001  A  101  =  47°  32|',  001  A  Oil  =  43°  29|'. 
rormB :    b  (010,  i-l),  r  (112,  i)\  8  (228.  |)».  p  (111,  1).  t  (221,  2)\  q  (212, 1-2). 


rr  =  52"  84' 

rr"'  =  71"  4r 

rr'  =  45"  12' 

if'  =  63^  15V 

98"  =  87*  57' 


."» 


88      =      54"  8J' 

pp'    =    *76"  50^ 

pp'  =  *110'  43^ 

pp'  =      65"  16' 

U     =      91"  6' 


=  141"  63' 

it"  =  76"  33i' 

gq'    =  89"  17 

q^'  =  99"  59' 

qq'  =  35"  30^ 


6p  =  57*  as* 

dj  =  72"  15' 
p«  =  11"  23' 
pr  =  19"  28' 
pt  =  15"  85' 


Also   graculan 

2. 


Horooeomorphous  with  scorodite  and  strengite. 

Habit    octahedral;    crystals    often  in  parallel  groupings, 
massive. 

Cleavage  distinct  in  one  direc- 
tion. Fracture  uneven.  Brittle. 
H.  =  3-3-5.  G.  =  3-102.  Luster 
vitreous  to  subresinous.  Color  pink- 
ish white  or  pale  rose-pink  to  yellow- 
ish white,  surface  sometimes  dark 
reddish  brown  from  alteration. 
Translucent  to  transparent. 

Com  p. — Hydrous  phosphate  of 
manganese,  ld.n,P,0,  +  3H,0  =  Phosphorus  pentoxide  34-7,  manganese  protoxide 
52-1,  water  13*2  =  100.  Iron  replaces  part  of  the  manganese;  in  anal.  3,  Mn  :  Fe 
=  2:1. 

AnaL— 1,  2,  H.  L.  Wells,  quoted  by  Brush  and  Dana;  1,  after  deducting  12-08  p.  c.  quartz; 
2,  after  deducting  4*42  p.  c.  quHrtz.    3,  Id.,  ib.,  39.  212,  1890. 

FeO  MnO         CaO       Na,0        H.O 

5*43  46*29  078  OSl  13  08    =    100*41 

7-89         43-22         071  —  1227    =      9925 

1713  34-51  0-63  —  1818    quartz  0-13  =  104-48 

,  r.,  etc.— In  the  closed  tube,  firat  whitens,  then  turns  yellow,  and  finally  brown,  but  does 
not  become  magnetic.  Fuses  in  the  naked  lamp-flnme.  B.B.  colors  the  tinme  pale  green,  and 
f uaes  easily  to  a  blackish  brown  non-maguetic  globule.  Reacts  for  manganese  and  iron  with 
the  duxos.    Soluble  in  acids. 

Obs.— Occurs  sparingly  at  Branchville.  Fairfield  Co.,  Conn.,  intimately  associated  with 
fillowtte.  fairfieldite.  dickinsoiiite,  in  a  vein  of  albitic  granite.  Black  octahedral  crystals,  pseudo- 
morphs  after  reddingite,  are  also  found.  Named  from  liedding,  the  name  of  the  town  in  which 
the  locality  is  situated. 

lu  crystalline  form,  reddingite  is  closely  related  to  scorodite  and  strengite.  but  differs  from 
them  in  composition,  containing  but  three  equivalents  of  water,  and  having  the  metals  in  the 
protoxide  state. 

Ret— >  L.  c,  1878.  *  Id.,  Am.  J.  Sc,  39,  211,  1890;  the  symbols  for  r  and  t  are  given 
incorrectly. 


P.0» 

1. 

2. 

f  34-52 
85  16 
34-90 

696.  PIOROPBARMAOOLITB.    StrorMper,  Gilb.  Ann..  61,  185,  1819. 

In  aggregates  of  small  spherical,  botryoidal  forms  with  radiating  foliated  struc- 
ture.    Luster  feeble  pearly.     Color  white.     Opaque. 

Comp. — R,As,0,  +  6H,0,  with  B  =  Ca  :  Mg  =  5:1;  this  requires:  Arsenic 
pentoxide  46*2,  lime  28-1,  magnesia  4-0,  water  21-7  =  100. 

AnaL— 1,  Stromeyer.  1.  c.    2,  Frenzel,  Jb.  Min.,  786.  1873.    3-5,  Genth.  Am.  J.  8c.,  40k 
904,  1890.    The  nuiterial  of  anal.  5  was  dried  over  HaSO«  one  month. 
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G.  AssOi  CaO  KgO  H,0 


1.  Riechelsdorf 

46  97 

24-65 

822 

28  98    CoO  1-00  =  99-88 

2.  Freiberg 

46  98 

26-77 

3-78 

24  01*  =  100-44 

8.  Joplin 

2*588               1  47  60 

22  42 

664 

28-llb  =    99-77 

4.      •• 

4774 

19-64 

8-41 

24-58    = 

5.      " 

50-56 

1709 

11-54 

20-85    = 

•  At  100"  loss  13  p.  c. 

»»Do. 

11-6. 

Obi. — From  Riecbelsdorf  aud  from  Freiberg.    At  Joplin,  Mo. 
The  name  alludes  to  tlie  magnesia  present,  from  ntKp6%,  bitter, 

696.  TRIOHAXiOrrH.    Trichalcit  Herm.,  J.  pr.  Ch..  73.  212,  185a 

In  radiated  groups,  columuar;  also  in  dendritic  forms. 
H.  =  2-5.     Luster  silky.     Color  verdigris-green. 

€omp. — Cu,As,0,  +  6H,0  =  Arsenic  pentoxide  41*3,  cnpric  oxide  42*6,  water 
16-1  =  100. 

AnaL — Hermann,  1.  c. 

Afl,0.  38-78  PaO.  0-67  CuO  4419  H,0  1641     =    100 

Pyr.,  etc.— Heated  decrepitates,  yields  much  water,  and  becomes  dark  brown.  B.B.  on 
charcoal  fuses  in  the  outer  tiame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  copper.  Dissolves 
easily  in  cold  hydrochloric  acid. 

Obs. — From  the  Turglusk  copper  mine,  or  Berezov,  on  tetrahedrite.    Resembles  tyrolite. 

Layendulan  Breithaupt,  J.  pr.  Ch.,  10,  505,  1837.     Lavendulile. 

Amorphous,  with,  a  greasy  luster,  iucliningio  vitreous.  H.  =  2*5-8.  Q.  =  8014  Br.  Colox 
lavender-blue.     Streak  paler.    Trunsluceut.    Fracture  conchoidal. 

Contains,  according  to  Plattner,  arsenic,  cobalt,  nickel,  and  copper.  Goldsmith  (Proc.  Acad. 
Philnd.,  192,  1877)  obtained  on  an  impure  sample  from  Chili,  after  deducting  impurities  (11*6 
insol.): 

AfliOs  46-89  CuO  4010  CoO  251  NiO  1-85  H,0  913    =    W-98 

The  formula  arrived  at  is  HaAs308.3HaO,  but  the  material  was  too  impure  to  make  the 
conclusion  very  detinite.     B.B.  fuses  eusily.     Soluble  in  warm  hydrochloric  acid. 

Occurs  with  cobalt  and  other  ores  ut  Annaberg,  Saxony,  as  the  result  of  their  alteratioQ. 
Similarly  with  cobalt  ores  from  Chili. 

Chlorotile.     Chlorotil  Frenzel,  Min.  Mitth  .  42,  1875;  Jb.  Min.,  517,  1875. 

lu  minute  capillary  crystals  of  prisinutic  liitbit  (orthorhombic),  nlso  fibrous  and  massive; 
soft.  Color  in  the  mass  pale  green  to  ememld-greeu,  niieroscopic  crystals  colorless.  Trans- 
parent. Composition  asserted  to  be  Cui  AssOn  +  OH^O  =  Arsenic  pentoxide  39*9,  cnpric  oxide 
41-3.  water  188  =  100.  An  approximate  analysis  gave:  Ass(>ft41,  CuO  41,  11,0  18  =  lOa 
Occurs  with  aragonite  and  wapplerite,  at  Schneeberg,  and  with  quartz  and  scheelite  at  Zimiwald. 


Yivianite  Group.     Monoclinic. 

597.  VIVIANrrB.  Bloa  Jflrnjord,  Naturligit  Berlinerbiatt,  Calx  Martia  phlogisto  juncta, 
etc..  Cronst.,  182.  1758.  CaBruleuni  Berolinense  nativum  Bom.,  Lithoph.,  1,  136,  1772.  Core 
niartiale  bleue,  Bleu  de  Prusse  uatif,  de  Lisle,  3.  295,  1783,  NatUrliclie  Berlinerblau,  Pbosplior- 
saurer  Eisen.  Klapr.,  Crell's  Ann..  1,  390,  1784.  Eisenbhiu,  Blaueisenerde,  Oei-m.  Viviaoit 
(fr.  Cornwall)  Wern..  Letztes  Min.  Syst.,  41,  1817;  Breith..  Hoflfm.  Min.,  4  b,  146,  1^<17.  Phos- 
phate of  Iron,  Blue  Iron  Earth.  FeV  pho.sphnte,  Per  azure,  Fr.  Eisenglinimer  Mohs,  Min., 
212,  1824.  Eisen-Phyllit  Brnth..  Char..  t?6.  1823.  Glaukosiderit  Glocker,  Handb..  857,  1831. 
Mullicite  Tlioms.,  Min.,  1,  452,  1836.     Anglarite  BerViier,  Ann.  Mines,  12,  303.  1837. 

Monoclinic.    Axes  a:i'.i  =  0*74975  :  1 :  0-70153;  /?  =  75°  34i'  =  oOl  A  100 
Rath'. 

100  A  110  =  35°  59',  001  A  101  =  49°  45f ',  001  A  Oil  =  34°  llj'. 

Forms' :  I   (109,  -  J4)<  i  (201,  2-1)  «  (Oil.  1-i)  <p  (3-5-14.  -  A*!)* 

a  (100,  i-l)  k  (102.  -  ^i)*  6  (704.  fi)«         -  n  12   -  4^  ^  ^^^'  ^5^* 

h   (010,  t-i)  n  (101,  -  M)  6  (401,  4-i)  ^  \^\^  _  J'  «  (833.  f  \Y 

e   (001,  0)  a  (401    -  4.1/  ^  ^012.  ,A?         r  ^Xxi  ,)  J   ^^  J  |j 

y  (310.  i4J)  ^     J^;-  J  !f  /  (028,  H)*         t,  (ill,  1)  '    '^''^  '^^ 
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CM     s= 

78'    6' 

Crystals  prismatic,  sometimes  flattened  I  a;  prismatic  faces  vertically  striated. 


Crystals  often  in   stellate  groups, 
divergent,  fibrous,  or  earthy;  also  in- 
crusting. 

Cleiivage;  b  highly  perfect;  a  in 
traces;  abo  fracture*  fibrous  nearly 
JL  i.  Flexible  in  thin  laminae;  sectile. 
H.=  15-2.  G.=  2-58-2-68.  Luster, 
b  pearly  or  metallic  pearly;  other 
faces  vitreous.  Colorless  when  un- 
altered, blue  to  ^reeu,  deepening  on 
exposure.  Streak  colorless  to  bluish 
white,  soon  changing  to  iudigo-blue; 
color  of  the  dry  powder  often  liver- 
brown.  Transparent  to  translu- 
cent; becoming  opaque  on  exposure. 
Pleochroism  strong. 

Optically  +.     Ax.  pi.  and  Bxo  J_  S. 
Bx^bi  A  <J  =  61°  36'.    Dispersion  p  < 
Axial  angles,  Dx.- 


Often  reniform  and  globular.      Structure 


1. 


m 


y 
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Figs.  1,  2,  Cornwall.  Rath. 
Bx^r  A  <i  =  61**  22'.     Bx^,  a6=:6V  28'. 


V  small,  also  horizontal  inconsiderable. 
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Comp. — Hydrous  ferrous  phosphate,  Fe,P,0,  +  8H,0  =  Phosphorus  pentoxide 
28-3,  iron  protoxide  43-0,  water  28-7  =  100. 

Mauy  analyses  show  the  presence  of  iron  sesquioxide  due  to  alteration;  see  5th  Ed.,  p.  657. 

Colorless  crystals  from  Delaware  gave  Fisher  (Am.  J.  Sc,  9,  84,  1850):  PiO»  2717,  PeO 
4410.  H,0  27  95.  SiO,  010  =  99'82. 

Pale  bluish  green  crystals  from  Cornwall  (measured  by  Rath,  above)  gave  Flight  1*13  FesOs; 
a  dark  blue  variety  contained  9 '17  FeaOt  and  dark  brown  crystals  5'0§  FcsOs,  Ch.  News,  22, 
£60.  1870. 

A  peculiar  variety  of  vivianite  has  been  described  by  W.  L.  Dudley  (Am.  J.  Sc,  40,  120, 
1890)  forming  "blue  roots  "  embedded  in  clay  some  two  feet  below  the  water  surface  near  Eddy- 
ville,  Ky.    The  roots  were  from  ^  to  2  cm.  thick  and  6  to  12  in  length,  and  the  woody  fiber  had 
been  nearly  replaced  by  the  vivianite.     An  analysis  of  material  purified  by  washing  and  decanta 
Uon  and  dried  for  twelve  hours  over  sulphuric  acid  gave: 


P.O.       AUG,      Fe,0, 

27-71        17-74        9*85 


FeO         CaO       MgO      H,0(243')      H,O(100')       hisol. 
24-58        0-59        0*48  7  24  10;69  1*84  s  100*07 

.,  etc. — In  the  closed  lube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  at 
1'5,  coloring  the  flame  bluish  green,  to  a  grayish  black  magnetic  globule.  With  the  fluxes  reacts 
for  iron.     ^H>luble  in  hydrochloric  acid. 

Obs. — Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  veins;  sometimes  in 
narrow  veins  with  gold,  traversing  gray-wacke;  both  friable  and  crystallized  in  beds  of  clay, 
and  sometimes  associated  with  limonite,  or  bog  iron  ore;  often  in  cavities  of  fossils  or  buried 
bones 

At  St.  Agnes  in  Cornwall  transparent  indigo  crystals  have  been  found,  1  inch  in  diameter  and 
2  in.  long,  in  pyrriiotite;  at  Wheal  Falmouth,  and  near  St.  Just;  in  Devonshire,  near  Tavistock: 
at  Bodenmnis  and  the  gold  mines  of  Verespatak  in  Transylvania,  in  crystals;  on  the  promontory 
of  Kerch  in  the  Black  Sea,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthy 
▼ariety,  sometimes  called  blue-iron  earth  or  native  Prussian  blue  (Fer  ature),  occurs  in  Greenlano, 
Syria.  Carinthiii.  Cornwall,  etc.  The  friable  varieties  in  bog  iron  ore  in  several  peat  swamps  in 
the  Shetland  Isles,  at  Ballagh  in  the  Isle  of  Man,  accompanying  sometimes  the  horns  of  the  elk 
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and  deer,  and  near  an  old  slaughter-bouse  in  Edinburgh.  At  Ciansac,  France,  in  crystals 
formed  after  the  burning  of  a  coiu  mine;  at  Anglar,  a  massive  form  {anglarite). 

In  N.  America,  it  occurs  in  N,  York,  at  Harlem,  in  crystals  accompanying  stilbite  and  feld- 
spar in  tissures  in  gneiss  In  New  Jersey,  at  Imleytown,  m  dark  blue  crystals;  at  AUentowo, 
Monmouth  Co.,  in  considerable  abuudauce.  both  crystallized,  in  nodules,  and  earthy,  embedded 
in  bug  iron  ore,  and  associated  with  clays;  at  Mullica  Hill,  Gloucester  Co.  {mulUeite),  Id 
oylindiical  musses,  consisting  of  divergent  libers  or  acicular  crystals;  at  Franklin,  occusiooAlIy; 
it  often  fills  the  iaterior  of  belemnites  and  other  fossils  in  the  ferruginous  sand  formation.  Also 
in  Delaware  J  4  ui.  W.  of  Cantwell's  Bridge,  and  near  Middletowu.  in  the  Green  Sand,  in  fine  large 
crystals  which  are  colorless  when  first  obtained,  containing  only  iron  pn>t oxide;  near  Cape 
Henlopen,  in  Sussex  Co.  In  Maryland,  in  the  north  part  of  Somerset  and  Worcester  Cos.  In 
Virginia,  with  bog  ore  in  Stafford  Co.,  and  8  or  10  m.  from  Falmouth,  with  gold  and  galena. 
In  Kentucky,  near  Eddyville,  embedded  in  clay  (cf.  above).  In  California,  an  earthy  form  in 
cavities  in  asphaltum  in  Los  Angeles  Co.;  crystalUzed  at  Camptonville.  Yuba  Co.  In  Canada, 
with  limonite  at  Vaudreuil,  abundant. 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimens 
in  Cornwall.  Werner  was  not  aware  of  their  identity  with  the  Blaueieenerde  when  he  gave  ihe 
name. 

Alt.— Becomes  altered,  as  above  stated,  through  the  oxidation  of  the  iron.  Tschermak 
obtained  (Ber.  Ak.  Wien.  49  (1),  340,  1864)  for  an  altered  vivianite  in  crystals  from  a  cabinet  in 
Vienna:  PgO»  30-5,  FcgO,  550,  Na,0  1-5,  HjO  140  =  101.  G.  =  2-»6;  luster  metallic  pearly; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish  brown;  streak  ocher-yellow. 

Re£ — *  Cornwall,  I^ogg.,  136,  405.  1869;  earlier  angles  are  incorrect.  *  Mir.,  Min.,  p.  500, 
1852;  Rath,  I.  c.  *  Rath,  1.  c.  *  Dx.,  on  French  crystals,  K.  R.,  184,  1867.  » lA.gg,,  Jb.  Min., 
1,  58,  1884. 


698.  STMPLB8ITB.    Breithaupi,  J.  pr.  Ch.,  10,  501,  1887. 

Monoclinic.  Axes  a:l:d  =  0-7806  :  1  :  0-6812;  /3  =  72°  43'  =  001  A  100 
Krenner*. 

100  A  110  =  36°  42',  001  A  101  =  33°  29*,  001  A  Oil  =  33°  2 J'. 

Perms' :    a  (100,  f-i),  b  (010.  f-i),  c  (001,  O);  m  (110,  /);  r  (018.  f  i). 
Angles:    mm'"  =  *7r  24',  rr'  =  24*  28',  br  =  *W  46',  mr  =  •68'  56'. 

In  small  prismatic  crystals  sometimes  tabular  |  i;  faces  m  vertically  striated; 
in  radiated  spnerical  aggregates. 

Cleavage :  b  perfect.  Fracture  uneven.  Brittle.  H.  =  2*5  nearly.  G.  =  2*957. 
Luster  of  cleavage-face  pearly;  elsewhere  vitreous.  Color  pale  indigo,  inclined  to 
celandine-green;  sometimes  between  leek-  and  mountain-green.  Streak  blaish 
white.     Subtransparent  to  translucent. 

Pleochroic :  c  yellowish  green  to  oil-green,  |  b  colorless  to  greenish  yellow, 
a  bluish  green  to  blue.     Optically  — .     Ax.  pi.  X  ^  and  inclined  to  eJ  -|-  31°  48'. 


Bx»  JL  b.     2H^.  =  107°  28\ 


=  Arsenic 


Comp.— Hydrous  arsenate  of  iron,   probably  Pe,As,0,  -f  8H,0 
pentoxide  39*0,  iron  protoxide  36*6,  water  24'4  =  100.    The  analysis  gives  9H,0, 
which  requires:  Arsenic  pentoxide  37*8,  iron  protoxide  35*5,  water  26'7  =  100. 
AnaL—Boricky,  Yh.  Mhi.  Ges.,  3,  98,  1868,  deducting  7*7  p.  c.  quartz. 

AssOft  FeO  H«0 

HUttenberg  G.  =  2*964  87-84  '  84*78  27*48    s    100 

Pyr.,  etc.— In  the  closed  tube  yields  much  water;  at  a  high  temperature  some  arsenous  acid 
sublimes,  imparting  an  acid  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  B.B. 
in  the  forceps  infusible,  but  colors  the  outer  flame  light  blue  (arsenic),  and  becomes  black  and 
magnetic.  On  charcoal  gives  a  strong  ai-senical  odor.  With  the  fluxes  reacts  for  iron,  and  gives 
also  traces  of  manganese  and  sulphuric  acid  (Plattner). 

Obs.— Occurs  at  Loben stein  in  Voi^tland,  with  siderite;  at  HQttenberg,  Carinthia;  sparingly 
with  pharmacoelderite  at  Pisek,  Bohemia  (Vrba).  Also  with  quartz  in  cavities  in  horastone  tX 
FelsObanya. 

Named  from  avy  and  nXtiaid^civ,  to  bring  together ,  in  allusion  to  its  relation  to  otber 
minerals. 

R^C— 1  [Term.  FQz.,  10.  88,  108,  1886.1  Zs.  Kr..  13,  70;  Jb.  Min.,  1,  463.  ref..  1887. 
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699.  BOBIBRRITli.  Phosphate  de  Magnesie  tribasique  et  hydrate  Bobierre,  Les  Mondes, 
691,  April  1»68.    Bobierrite  Dana,  Min.,  595,  1868. 

Monoclinic;  in  minute  six-sided  prismatic  crystals,  with  a  (100),  b  (010), 
m  (110)  and  a  terminal  plane  c  (001)?  inclined  77°  to  a.  Forms  crystalline 
agglomerations,  looking  like  white  spots  in  the  guano  in  which  it  is  embedded. 
Also  massive. 

Cleavage:  clinodiagonal.  Colorless  to  white.  Optically  +.  Ax.  pi.  J.  ^• 
Bx»  inclined  34°  to  a.     2E  =  125°  approx.     Dispersion  p  <  v  weak,  Lex. 

Comp. — Hydrous  magnesium  phosphate,   Mg,P,0,  +  8H,0   =  Phosphorus 
pentoxide  29-5,  magnesia  35*0,  water  35*5  =  100. 
Anal.— A.  Lacroix,  C.  R.,  106.  681,  1888. 

PaO»  29  97  MgO  84-59  H9O  8588    =    99  94 

iDSoluble  in  water,  but  easily  soluble  in  acids  without  effervescence. 
Oba.~From  the  guano  of  Mexilloues,  on  the  Chilian  coast. 

600.  HGBRNB8ITB.  HOmedt  ffaid.,  Vh.  O.  Reichs.,  41,  1800;  Ber.  Ak.  Wien,  40,  18. 
1860. 

Monoclinic.  In  crystals  resembling  gypsum  in  habit,  giving  the  angles: 
fn/n'"  =  73°,  zz'{?)  =  28°  (cf.  vivianite,  p.  814).    Also  columnar;  stellar-foliated. 

Cleavage:  clinodiagonal,  perfect.  H.  =  1.  G.  =  2-474.  Luster  of  cleavage 
pearly.     Color  snow-white.     Folia  transparent,  flexible. 

Comp. — Hydrous  magnesium  arsenate,  Mg,As,0,  +8H,0  =  Arsenic  pentoxide 
46  6,  magnesia  24*3,  water  29*1  =  100. 
Anal. — Hauer,  quoted  by  Haidinger,  1.  c. 

A8,0»  46*88  MgO  24*54  H,0  2907    =    9994 

^Pyr.j  etc. — In  a  elass  tube  gives  much  water.  B.B.  fuses  easily,  and  on  charcoal  affords 
the  odor  of  arsenic.    Insoluble  in  water  and  easily  soluble  in  acids. 

Oba. — First  distinguished  by  Eenngott  in  minerals  from  the  Banat,  Hungary  (vicinity  either 
of  Czililowa  or  Orawitza),  in  the  Imperial  Mineral  Cabinet  at  Vienna.  Occurs  in  a  coarsely 
granular  calcite,  containing  also  some  garnets. 

Named  after  Dr.  H5mes,  of  the  Imperial  Cabinet. 

601.  BRTTHRTTE.  Eobold-BlUthe  Bnickmann,  Magnalia.  161,  etc.,  1727.  Eobolt  Blomma, 
Floe  Cobnlti  [the  cryst.],  Koboltbeslag  [impure  earthy],  Cobalti  minera  colore  rubro,  etc..  Wall., 
Miu.,  234,  1747.  Koboltbiate,  Koboltbeschlag,  Ochra  Cobalti  rubra.  Cronatedl,  212,  1758. 
KobaltblUthe  Oerm.  Cobalt  Bloom,  Red  Cobalt,  Cobalt  Ocher.  Cobaltum  ucido  arsenico 
mineral isatum  Bergmann,  Sciagr.,  184,  1782.  Opusc,  2,  446,  1780  (lirst  aiinl.).  Arsenate  of 
Cobalt.  Cobalt  arseniate  Fr,  Erythrine  Beud.,  Min.,  2,  596,  1832.  Khodoise  ffuot,  1,  318, 
1841. 

Monoclinic.     Axes  a  :o  :  6  =  0*75  :  1  :  0*70;  /3  =  75°  approx.,  Brezina.' 
Porma' :    a  (100,  «),  b  (010,  i-l);  m  (110,  7),  te  (101,  l-i);  r  (112,  i).  v  (ill,  1). 
Angles  nearly  as  with  vivianite,  measured:  m'v  =  45**  48',  mo  -  29*  48',  rr'  =  34*  12'. 

Crystals  prismatic  and  vertically  striated.  Also  in  globular  and  reniform 
shapes,  having  a  drusy  surface  and  a  columnar  structure;  sometimes  stellate.  Also 
pulverulent  and  earthy,  incrusting. 

Cleavage:  b  highly  perfect;  a,  w  indistinct.  Thin  laminae  flexible*  in  a  direc- 
tion JL  b  and  nearly  JL^.  Sectile.  H.  =  l'5-2'6;  least  on  b.  G.  =  2'948.  Luster 
of  b  pearly;  other  faces  adamantine,  inclining  to  vitreous;  also  dull  and  earthy. 
Color  crimson-  and  peach-red,  sometimes  pearl-gray  or  greenish  gray;  red  tints 
incline  to  blue  J.  ^.  Streak  a  little  paler  than  the  color;  the  dry  powder  deep 
lavender-blue.     Transparent  to  subtranslucent. 

Optically  — .    Ax.  pi.  and  Bx^^  JL  b.    Axial  angles,  Dx.*: 

2Hr  =  104'  41'  2Hy  =  104**  81'  2Hbi  =  102"  ^ 
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Var. — 1.  Crystallized  and  foliated.    2.  Earthy.    The  latter  is  the  earthy  cobalt  bloom  (Kobalfr 
beschlag  Germ,,  Khodoise  Huot.), 

Comp. — Hydrous  cobalt  arsenate,  Co^As^,  +  8H.0  =  Arsenic  pentoxide  38*4, 
cobalt  protoxide  37'5,  water  24*1  =  100.  The  cobalt  is  sometimes  replaced  by 
nickel^  iron^  and  calcium. 


Pogg.,  134,  86.  1868.  ' 

>©•»     '-^'— »    •»«*! 

AN«^Va 

««l    dkaA.'vji 

k«aa&w* ,       1 

^•'Q* "  •» 

^f*M\*m*»,     A\^^#*»          «#|  ^  «<» 

*^  «»*-■•» 

A8,0. 

CoO 

NiO 

FeO 

CaO 

H.O 

1.  Schneeberg 

2.  •*           G.  =  2-912 

a 

4.  Joachimsthal 
6.  Wittichen 

88-48 
8880 
8810 
86  42 
8810 

36-52 
83-42 
29*19 
28-75 
30-36 

tr, 

11-26 
3-71 

101 
401 

8-51 
8-04 

8-00 

0-42 

tr. 

24  10  =  100-06 
24-08  =    99-81 
28*90  =    9919 
28  62  SO.  0  86  = 
24-79  =  100 

99-74 

Pyr.,  etc.— In  the  closed  tube  yields  water  at  a  gentle  heat  and  turns  bluish;  at  a  higher 
he}vt  /^ives  off  arsenic  trioxide,  which  condenses  in  crystals  on  the  cool  glass,  and  the  residue  has 
a  dark  gray  or  black  color.  B.6.  in  the  forceps  fuses  at  2  to  h  gray  bead,  and  colors  the  flame 
light  blue  (arsenic).  B.B.  on  charcoal  gives  an  arsenical  odor,  and  fuses  to  a  dark  gray  arsenide, 
which  with  borax  gives  the  deep  blue  color  characteristic  of  cobalt.  Soluble  in  hydrochloric 
acid,  giving  a  rose- red  solution. 

The  earthy  cobalt  bloom,  of  a  peach-blossom  coior  (Kobaltbeschlag).  is  shown  by  Kersten  to 
be  cobalt  bloom,  with  some  free  arsenic  trioxide.     Ue  obtained,  ibid.,  p.  262: 


As,0, 

ASaO» 

CoO 

FeO 

H.O 

1.  Schneeberg 

61-00 

19-10 

1660 

210 

11-90 

NiO.SO,  ir.  =  10070 

2.  Annaberg 

4810 

20-00 

18*30 

— 

1218 

NiO.CaO.SO.  tr.  =  98  58 

Oba. — Occurs  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellatel^  aggre^ted;  in  brill- 
iant specimens,  consisting  uf  minute  aggregated  cr^staK  at  Saalfeld  m  Thunngia;  also  at 
Kiechelsdorf  in  Hesse:  Wolfiichand  Wittichen  in  Baden;  Auerbach  on  the  Bergstiasse;  Modmn 
in  Norway.  The  earthy  peach-blossom  varieties  have  been  observed  at  Allemont  in  Dauphine; 
in  Cornwall,  at  the  Botallnck  mine,  St.  Just,  etc.;  near  Alston  in  Cumberland;  near  Killarney 
in  Ireland.  A  perfectly  green  variety  occurs  at  Flatten  in  Bohemia,  ikud  soisetimes  red  aii« 
green  tinges  have  been  observed  on  the  same  crystals. 

In  the  U.  S.,  in  Peun.,  sparingly  near  Philadelphia.  In  Nevada,  at  Lovelociv's  siation.  lo 
California,  Los  Angeles  Co.,  and  at  the  Eelsey  mine,  Compton. 

Named  from  epvQfjoS,  red. 

Ref.— •  Min.  Mitlh.,  19,  1872.  •  Mgg..  Jb.  Min.,  1,  68, 1884.  »  Dx.,  N.  R.,  18S,  1867,  Bull 
Soc.  Min.,  1,76,  1878. 

602.  ANNABBRQITB.  Ochra  Niccoli,  Niccolum  cnlciforme,  Cronst.,  Min.,  218.  1768 
Nickelocker.  NickelblQthe.  Nickel  Bloom;  Nickel Ocher;  Nickel  Green;  Arsenate  ot  NickeS 
Nickel  Arseniate.  Annabergite  B,  db  M.,  503,  1852.  Dudgeonite  UeddU,  Mui.  Mag.,  8,  20G. 
1889. 

Monoclinic.     In  capillary  crystals;  also  massive  and  disseminated. 

Soft.  Fracture  uneven,  or  earthy.  Color  fine  apple-green.  Streak  greenish 
white. 

Comp. — Hydrous  nickel  arsenate,  Ni,A8,0,  +  8H,0  =  Arsenic  pentoxide  38*5, 
nickel  protoxide  37*4,  water  24*1  =  100. 

A  little  cobalt  protoxide  (to  2*5  p.  c.)  is  sometimes  present.  In  dudgeonite  about  one-third 
of  the  nickel  is  replaced  by  calcium. 

Anal.— 1,  Berthier,  Ann.  Ch.  Phys.,  13,  52,  1820.  2,  Stromeyer,  Schw.  J..  26,  221, 1819. 
8-5,  Kersten,  Pogg.,  60,  269,  1843.    (5,  Genth,  Am.  Phil.  Soc,  23,  46. 1885.    7.  Heddle.  1.  c. 

As,0»        NiO        CoO       CaO        H,0 

1.  Allemont  36  8  36*2  2-5  —         24*5    =  100 

2.  Kiechelsdorf  86*97        37-35         —  —         24-32  Fe,0.,  1*13,  SO,  0  28  =  100 

3.  Schneeberg  8880        36*20        1*53         tr.         23-91  FeO,SO,  tr.  =  99  94 

4.  •*  38*90        35  00         tr.  —         2402  FeO  221,  SO.  tr.  =  100*18 

5.  "  87  21        36 10         tr.  —         23-92  FeO  1*10,  As,0, 0  52  r   08-W 

6.  Silver  Cliff  36*64        32  64        0*50        8*61        28  94  MgO  8*74  =  100  97 

7.  FbbleM.  39-33        2501        076        9*32        25  01  =  99-43 
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Pyr^  etc— In  the  closed  tube  gives  off  water  and  darkens  in  color.  B.B.  fuses  easily,  and 
on  charcoal  gives  an  arsenical  odor  and  yields  a  metallic  button,  which  with  borax  glass  gives  at 
first  a  cobalt- blue  glass,  and  later  the  violet  to  reddish  brown  color  cbaracteristic  of  nickel;  in 
R.F.  it  becomes  gray  from  reduced  nickel.    Soluble  in  acids. 

Obs. — Occurs  on  smaltite  at  Allemont  in  Daupbine,  and  is  supposed  to  result  from  the 
decomposition  of  this  ore;  also  at  Kamsdorf,  near  Saalfeld:  at  Annaberg  and  ISchneeberg;  at 
Riecbelsdorf,  and  other  mines  of  nickel  ores.  It  has  been  occasionally  observed  associated  with 
copper  nickel  in  the  cobalt  mine  at  Chatham,  Connecticut.  In  Colorado,  at  the  Gem  mine  near 
Silver  Cliff,  with  niccolite.     In  Nevada,  with  niccolite  in  Churchill  Co. 

Dudgeonite  is  from  the  Pibble  mine  in  Kirkcudbrightshire,  Scotland,  a  few  miles  from 
Creetown;  named  after  the  discoverer,  Mr.  Dudgeon. 

603.  OABRERrm.  Wasserhaltige  Kickeloxyd-Magnesia  J.  K  Ftrber,  B  H.  Ztg.,  22, 
806,  1863.     Cabrerite  Dana,  Min.,  561,  1868. 

Monoclinic,  aw  (100  A  101)  =  54°  20'  to  55°  Dx.*  Like  erythrite  in  habit. 
Also  fibrous,  concentric,  radiated.    Reniform  and  granular. 

Cleavage:  clinodiagonal,  perfect.  H.  =2.  G.  =  2*96  Spain;  3*11  Laurium. 
Liuster  peany  on  face  of  cleavage;  silky  when  fibrous.  Color  apple-green.  Trans- 
lucent to  transparent. 

Optically  — .  Ax.  pi.  and  Bx^  J.  *•  Dispersion  p  >  v  strong,  also  crossed. 
Axial  angles,  Dx. : 

Spain  2Hr  =  105'  80'-106'*  82'  Laurium  2Hr  =  110*  3(y-112"  20^ 

Comp. — A  hydrous  arsenate  of  nickel  and  ma^esium,  (Ni,Mg),As,0,  +  8H,0. 
Cobalt,  iron  also  replace  part  of  the  nickel.  If  Ni  :  Mg  =  3:1,  the  formula 
requires:  Arsenic  pentoxide  40*2,  nickel  protoxide  293^  magnesia  5*3,  water  25'2 
=  100. 

AnaL^l,  Ferber,  1.  c.    2,  Frenzel,  Jb.  Min.,  682,  1874.    8,  Damour,  Bull.  Soc.  Min.,  1, 

77,  1878. 

As,0.       NiO        CoO       FeO 

1.  Spain  G.  =  296  4287        2001        406         — 

2.  •'  G.  =  2-92  41-42        2508        149  — 
8.  Ljiurium        G.  =  811               4140        28*72         ir,         201 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  becomes  grayish  yellow.  B.B.  in  R.F. 
infusible;  on  charcoal  gives  arsenical  fumes. 

Obi.— From  the  Sierra  Cabrera.  Spain,  in  a  gangue  of  brown  spar,  which  is  connected  with 
the  Mountain  Limestone  and  argillaceous  schist;  similarly  associated  at  the  zinc  mines  of 
Liiuriuiu,  Greece.     Results  from  the  alteration  of  arsenides  of  nickel  and  cobalt. 

Re£— '  Bull.  Soc.  Min.,  1,  75,  1878. 

604.  KOmOITB.  Zinkarseniat  OUo  Kdttig,  J.  pr.  Ch.,  48,  188,  1849;  Naumann,  ib., 
p.  256.     K5ttigite  Dana,  Min..  487,  1850. 

Monoclinic,  isomorphous  with  vivianite,  hn  =  53%  an  (100  A 101)  =  39°  Groth*. 
Massive,  or  in  crusts,  with  crystalline  surface  and  fibrous  structure. 

Cleavage:  clinodiagonal,  perfect.  H.  =  2*5-3.  G.  =  3-1.  Luster  of  surface 
of  fracture  silky.  Color  light  carmine-  and  jjeach-blossom-red.  Streak  reddish 
white.     Translucent  to  subtranslucent.    An  axis  of  elasticity  in  b  inclined  37°  to  6. 

Comp. — Hydrous  zinc  arsenate,  Zn,As,0,  +  8H,0  =  Arsenic  pentoxide  37 '3, 
ainc  oxide  39-4,  water  23*3  =  100.     Cobalt  and  nickel  replace  part  of  the  zinc. 
AnaL— EDttig,  1.  c. 

A^0»  [37  17]  ZnO  8053  CoO  6-91  NiO  200  CaO  tr.  H,0  28*40  =  100 

Pyr.,  etc.— In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faint  crys- 
tallioe  sublimate  of  arsenic  trioxide.  B.B.  fuses  easily,  cnloriog  the  flame  blue:  on  charcoal  in 
R.F.  gives  copious  fumes  of  arsenic  and  coats  the  coal  with  zinc  oxide;  with  soda  the  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  cooling;  this  moistened  with  cobalt 
solution  and  heated  in  O.F.  assumes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
oobalt'blue  glass. 

Obs.— Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  8chneeberg.  The  color  is  owing 
partly  to  the  arsenate  of  cobalt  in  the  mineral. 

ReL— ^  Min.-Samml.  Strnssb.,  166.  1878. 


MgO 

H,0 

9  29 

25-80 

=     101-58 

6-94 

25  78 

=     100-66 

4-64 

2811 

=      99-88 
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606.  RHABDOPHANITB.  RbabdopbaDe  LetUom,  Zs.  Er..  3,  101,  1878;  Proc.  Ciyit. 
8oc..  105,  l«8a;  L,  de  BaiabauUran,  U.  K.,  tt6,  1028.  187b.  bcovillite  U.  J.  Brush  and  d,  L,  t*m^ 
field.  Am.  J.  tic,  26,  459,  188<i.     »kovillit. 

Massive,  small  mammillary,  globular  with  indistinct  fibrous  structure.  Also  as 
an  incrustation,  botryoidal  or  staiactitic,  with  radiated  fibrous  structure. 

Fracture  uneven.  H.  =  3-5.  G.  =  3  •94-4-01  scoviliite.  Luster  greasy. 
Color  brown,  pinkish  or  yellowish  white.  Translucent.  Optically  uniaxial,  posi- 
tive, Bertrand'.  Shows  the  spectroscopic  absorption-bands  for  didymium  and 
erbium. 

Comp. — A  hydrous  phosphate  of  metals  of  the  cerium  and  yttrium  groups, 

RPO^  +  H,0  or  R40,.P,Oj.2H,0.  Assuminj^  the  relation  of  yttrium  to  cerium  metals 

as  1 :  4,  the  percentage  composition  is:  P,0,  28-4,  (Y,Er),0,  ll'l,  (La,Di),0,  53-3, 

H,0  7"Z  =  100. 

Anal.— 1,  Haitley,  J.  Ch.  Soc.,  41,  210, 1882,  as  recalc.  by  Brush  and  Peufield.  2,  Brash 
and  Penfield,  1.  c.  and  ibid.,  27,  200,  1884. 


P.O. 

(Y,Er),0,    (La,Di),0, 

H,0 

1.  JthabdophanUe 

26-26 

65-75 

7-99    =    100 

2.  SeavUUte 

2010 

993            53-82 

6-86    Fe«0«  0*29  =  100 

The  original  analysis  of  scoviliite  (Penfleld) gave:  P.O.  2494,  (Y.Er),0,  851,  (La.Di),0, 
56-17.  FeaOs  0  125.  combined  U3O  5*88,  H,0  lost  at  100"  149,  CO,  8-59  =  99*83.  The  auihora 
conclude  that  the  CO,  is  due  to  an  admixed  mineral  haviug  the  compositiou  R4Os.8CO3.8UtO, 
aud  deduciing  this  the  result  above  given  is  obtained.  Hartley  obtained,  excludiug  5*69 
impurities:  P,0*  2464,  (Ce,La,Di,Y),0,  61-69.  H,0  combined  7-60,  A1,0,.  Fe.O,,  CaO.  MgO 
with  some  PsO»  1*93.  »iO,  376  =  99-52;  another  determination  gave:  Ce,0.  23*19.  YtO.  209. 

Pyr.,  etc. — B.B.  iufusible.  With  salt  of  phosphorus  aud  borax  gives  a  rose  colored  bead 
in  both  flames.     Soluble  in  hydrochloric  acid. 

Oha,— Wiabdop/ianite  is  kuo^'Ti  ou\j  in  a  few  specimens  obtained  from  Cornwall  prior  to 
1820;  it  was  takeu  for  brown  sphalerite,  some  varieties  of  which  it  resembles  rather  closely. 
Named  from  fjct/HSoS,  rod,  and  (paiveo'^at,  (o  appear,  iu  allusion  to  the  absorption-bands  seen 
In  its  spectrum. 

a^covUlite  occurs  sparingly  in  thin  pinkish  or  yellowish  incrustations  on  limonite  and 
pyrolusite  at  the  Scoville  ore  bed  in  Salisbury,  Conn. 

Re£— >  Bull.  Soc.  Miu.,  3.  58,  1880. 

606.  OHUROHITIl.  A  new  British  mineral  containing  cerium,  A.  H,  CJiurch,  Ch.  Kewa» 
12.  121.  186  K  Churchite  C,  O,  Williams,  ib..  183.  Hydrated  cerous  phosphate  Church,  J.  Ch. 
80C..  18.  259.  1865. 

Monoclinic?  In  fan-Iilce  aggregations  of  minute  crystals.  Also  radiated 
columnar. 

Cleavage  perfect  in  one  direction.  Fracture  conchoidal.  H.  =  3-3 '5. 
G  .=  3'14  approx.  Luster  vitreous;  pearly  on  cleavage  plane.  Color  pale  smoke- 
gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to  translucent.  Doubly 
refracting. 

Comp. — A  hydrous  phosphate  of  cerium  (didymium)  and  calcium^  RPO^+  2H,0 
or  RjPaO.  +  4H,0.    If  Ce  0, :  CaO  =  5:3,  the  formula  requires:    Phosphorus 
pentoxide  27*5,  cerium  oxide  53'2,  lime  5*4,  water  139  =  100. 
AnaL— Church,  I.  c. 

P.O.  CeaO,  CaO  HgO 

28  48  51*87  5*42  14*93    F  tr.  =  100*70 

0.  G.  Williams  (I.  c.)  has  proved  churchite  to  contain  didymium. 

Pyr.,  etc.— B.B.  in  tube  yields  ncid  water,  becoming  opaque.  In  outer  flame  becomes 
teddish.  aud  difficultly  fusible  With  borax  in  outer  Hame  gives  a  bead  which  is  orange-yello^r 
and  opaline  while  hot,  and  colorless  or  slightly  umethystiue  when  cold. 

Obs.— Occurs  at  Cornwall,  iu  a  copper  lode,  as  a  coating  one-tenth  of  an  inch  thick  on  quarts 
and  argillaceous  schist. 

Named  after  Prof.  A.  H.  Church,  of  Cirencester.  England. 
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Scorodite  Group.     Orthorhombic. 

607.  SOORODITB.  Cupreous  Arsenate  of  Iron.  Cupro-martial  Arsenate  Bourn,,  Phil. 
Trans..  191,  1801.  Martial  Arsenate  of  Copper.  Cuivre  arseniate  ferrifdre  K,  Tabl.,  91,  1809. 
Soorodit  Breit/t.,  HofTm.  Handb..  4.  %  182,  1817.  Scorodite  and  N6octdse  Beud.,  2.  605,  607, 
1832;  Dx.,  Ann.  Cb.  Phys.,  10,  402,  1844.  Arseniksinter,  Eisensinter,  Hermann,  Bull.  8oc 
Imp.  Nat.  Moscou,  1,  254,  1845.  Kobalt-scorodit  Lippmann,  y.  Homberg,  Zool.  Min.  Yer. 
Begensb..  11,  172. 

Orthorhombic.     Axes  a:h:i  =  0-86578  :  1  :  0-95414  Rath*. 

100  A  110  =  40°  53^',  001  A  101  =  47°  46f ,  001  A  Oil  =  43°  39^'. 


Forms': 

a  (100,  t-i) 
b   (010.  fr-i) 


0    (001,  0) 
m  (110.  /) 


h  (840,  i-iy 
d  (120,  vi) 


n  (201.  2-i) 
e  (012.  i-l) 


•'  (112,  « 

P  (111,  1) 
«  (121,  2-iS) 


mtn 

nn' 
etf 


»// 


8r  46' 
60'     1' 
131'  llf 
51'    Oi' 


mi  =  68'  65' 
mp  =  34'  27' 
ds    =  24'  244' 
u    =  62*  63' 


tf '  = 

tf»'"  = 

PP^  = 

PP  = 


72*  10' 

45*  21' 

•77'    8' 

111'    6' 


M' 


♦65'  20' 

54'  11' 

ISr  11' 

104*    6' 


1. 


3. 


jfj 


N 

/. 

r 

» 

p 

P 

t 

"v 

tn 

< 

IP 

k| 

M 
k    / 

—  ft 


m\ /C 


Fig.  1.  Common  form.    2,  8,  Ural,  Erem  (r  =  1617*16).    4,  Dembach.  after  Rath. 

Habit  octiihedral,  also  prismatic  (d),  less  often  tabular  ||  a.  Crystals  aggregated 
in  irregular  groups.     Also  earthy,  amorphous. 

Cleavage:  c/ imperfect;  a,  &  in  traces.  Fracture  uneven.  Brittle.  H.=  3-5-4. 
G.  =  3-l-3'3.  Luster  vitreous  to  subadamantine  and  subresinous.  Color  pale 
leek-^reen  or  liver-brown.     Streak  white.     Subtransparent  to  translucent. 

Optically  +.    Ax.  pi.  |  a.    Bx  J.  c.     Ax.  angles : 

=  115'  48'  at  17'  C,  116'  56' at  76*  6 


..r  =  76*  481' 

.'.  2Er  =  130*  58'          Also  (meas.)  2Er 

a.y  =  76'    5' 

.  •.  2Ey  =  129'  82' 

..bi  =  72'  44' 

.-.  2Ew=122'25'Dx.* 

Comp.— Hydrous  ferric  arsenate,   FeAsO,  +  2H,0  or  Fe,0,.As,0,.4H,0   = 
Arsenic  pentoxide  49-8,  iron  sesquioxide  34*6,  water  15-6  =  100. 

AnaL— 1-4.  Damour,  Ann.Ch.  Phys.,  10,  412,  1844.    5,  Raimondi.  Min.  Perou.  228.  1878. 
AlBO  5th  Ed.,  p.  574. 


1 .  Taulry,  green  erystale 

2.  Cornwall,  blue  cryxkUe 
8.  Saxony,  bluish 

4.  Brazil,  Neoeteee 

5-  Peru,  earViy 


G.  =  811 


G,  =  8  18 


Ar,0» 

Pe,0, 

H,0 

50-95 

81-89 

15-64 

=      9848 

51  06 

32-74 

1568 

=      9948 

5216 

3800 

15-58 

=    100-74 

50-96 

33-20 

15-70 

=      99-86 

50  0 

35-7 

14-5 

=    100-2 

An  Iron-einter  (Eisensinter,  Arseniksinter)  from  Nerchinsk,  analyzed  by  Hermann,  1.  c,  la 
amorphous  scoix>dite. 
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^  r.,  etc.— In  the  closed  tube  yields  neutral  water  and  turns  yellow.  B.B.  fuses  easily, 
coloring  the  llame  blue.  B.B.  on  charcoal  gives  arseuical  fumes,  and  with  soda  a  blaclL  magneUc 
scoria.     With  the  Huxes  reacts  for  iron,    boluble  in  hydrochloric  acid. 

Obs. — Found  of  brown  color  in  the  granitic  mouniaius  of  Schwarzenberg,  in  Saxony,  aao- 
dated  with  arsenopyrite;  at  Dernbach,  JMassau;  at  LOiliug,  near  HQtteuberg  iu  Cariuihia,  with 
lOlliugite;  at  Chanteioube,  near  Limoges;  at  Nerchinsk,  Liberia,  iu  fine  cijbtals;  also  as  an 
amorphous  crust  or  tron-Antor  on  beiyl,  topaz,  and  quartz;  leek-^en,  in  the  Cornish  mines, 
coating  cavities  of  feiTUginous  quartz;  at  the  Minas  Geiaes,  in  Brazil;  in  Popayuu;  Dlst.  Lucma, 
Peru,  in  an  earthy  form;  at  the  gold  mines  of  Victoria,  in  Australia,  in  quartz  with  ai-seuopyrite 
and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-green  and  greenish  white  colors,  near  Eden- 
ville,  N.  Y.,  with  arsenopyrite,  iron-sinter,  etc.,  in  white  limestone;  in  Cabarrus*  Co..  N.  C,  (m 
O.  Luderick's  farm,  in  aggregations  of  greenish  white,  brownish  green  and  leek-green  crystals; 
coating  cavities  of  quartz  and  limonite  with  copper  ores  and  pyrite.  In  Northern  Alabama  with 
arsenopyrite.  In  Utah,  Tin  tic  district,  at  the  Mammoth  mine  on  enargite  associated  with  pbarma- 
cosiderite  and  various  copper  arsenates;  at  the  Horn  Silver  mine,  Utah.  As  a  thin  amorphous 
incrustation  on  the  siliceous  sinter  of  the  geysers  and  hot  springs  of  the  Yellowstone  region;  thus 
at  the  Joseph  Coat  Springs  and  elsewhere  (Hague,  Am.  J.  Sc,  34,  171,  1887);  alBO  at  the 
Steamboat  Springs,  Nevada. 

The  cobalt-scorodite  of  Lippmann  0-  c.)  occurs  in  bluish  crystals  with  quartz  and  hypo- 
chlorite, at  Schneeber^;  it  has  not  been  analyzed. 

Named  from  (TKopoSov,  garlic,  alluding  to  the  odor  before  the  blowpipe. 

Alt. — Scorodite  occurs  altered  to  limonite. 

Artll— Formed  in  crystals  like  the  natural  mineral  (G.  =  8'28)  by  the  action  of  arsenic  acid 
on  metallic  iron  in  sealed  tubes  at  a  high  temperature,  Yei-neuil  and  Bourgeois,  Bull.  Soc.  Min., 
3,  82,  1880. 

Rof.— >  Dernbach,  Nassau,  Jb.  Min.,  896,  1876.  « Dx.,  Ann.  Ch.,  Phys.,  10,  402,  1844; 
cf.  Mir.,  Min.,  p.  411,  1852,  Kk.,  Min.  Russl.,  6.  807,  1874,  Rath,  I.e.  » Eiem,,  Ural  Vh. 
Min.  Ges.,  20,  185,  1885  (Jb.  Min.,  1,  8  ref.,  1889).  also  the  vicinal  pyramids  m  =  1919'^. 
r  =  161716.    *  Propr.  Opt.,  1,  60,  1857;  N.  R.,  89,  1867. 

JoGYNAiTE  N.  Nordsmkwld,  An  earthy  mineral,  formed  from  the  decomposition  of 
arsenopyrite.  and  referred  to  scorodite.  Occurs  with  beryl  from  the  Adun-Chalon  Mts.. 
Nerchinsk,  Siberia.     See  v.  Koksharov,  Bull.  Acad.  St.  Pet.,  19,  571, 1878. 


608.  STRBNOITB.    A,  Nies,  Jb.  Min..  p.  8,  1877. 

Orthorhombic.     Axes  d:h:d  =  0-86517  :  1  :  0-98272  Bruhns  and  Bosz*. 
100  A  110  =  40°  52',  001  A  101  =  48*^  38i',  001  A  Oil  =  44°  30'. 

Porms» :  a  (100,  »-l),  k  (430,  i-})\  d  (120, i-S);  /(802,  |.i)«;  g  (805,  |-t)«.  e (012,  J.l)»,  p(lll.  U 
X  a5-1210,  f-f)«?. 


kAf"  =    65**  57i' 
dd'    =     60'*    8' 
jr      =  119"  11' 


gg'  =  122-  21  f 
e^   z=    52'  20' 
ap  =     50'  59^ 


pp'   =  ♦78'    If 
pp"  =  112'  41^ 


!»"'  =  ♦eS*  59  50" 
hie     =    62'  88* 


Crystals  rare;  in  habit  and  angle  near  scorodite;  also  prismatic  by  extension 

of  macrodomes.  Generally  in  spherical 
and  botryoidal  forms,  aggregates  with 
radiated  fibrous  structure,  and  drusy  sur- 
face. 

Cleavage:  a  imperfect  H.  =  3-4- 
G.  =  2*87.  Luster  vitreous,  brilliant. 
Color  peacb-blossom-red,  carmine-red, and 
various  other  shades;  sometimes  nearly 
colorless.  Streak  yellowish  white.  Trans- 
lucent to  transparent.  Bx  JL  c.  Ax.  angle 
60°  approx.,  Bruhns  &  Busz'. 

Comp. — H  y  d  r  o  u  s  ferric  phosphate, 
FePO,  +  2H,0   or  Fe,0..P,0..4H,0  = 


EleouoreM.,Nie8. 


Virginia,  Ayres. 


Phosphorus  pentoxide  38*0,  iron  sesquioxide  42-7,  water  19*3  =  100. 
AnaL— 1,  Nies,  1.  c.     2,  Koenig,  Proc.  Acad.  Philad.,  277,  1877. 


1.  Eleonore  Mine  G.  =  287 

2.  Rockbridge  Co.  Va. 


P.O. 

Fe,0, 

H,0 

87-82 

48-65 

19-61    insol.  0-15  =  101  *« 

89-80 

42-80 

19-87    =  101-47 

PHOSPHOaiDERITB. 
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,  r.,  etc. — ^B.B.  fuses  readily  to  a  black  shining  bead,  coloring  the  flame  bluish  green. 
Iron  reaction  with  borax.     Dissolves  easily  in  warm  hydrochloric  acid;  in  nitric  acid  insoluble. 

Obs.— Occurs  with  cacoxeuite.  at  the  Eleonure  iron  mine  on  the  DUusberg,  near  Oiessen; 
also  in  colorless  crystals  with  eleouorite,  at  the  Kothlttufchen  mine,  near  Waldgirmes,  in  the 
aame  region;  also  the  Jakobssegen  miue  near  Breuithal  in  tlie  Taunus.  In  distinct  crystals, 
pink  to  red,  in  carl  ties  in  duirenite,  from  Uockbridge  Co.,  Va.,  sometimes  like  f .  1  in  habit, 
also  f.  2.     Named  after  Prof.  A.  Streug,  of  Giesseu. 

Ref.— 1  Zs.  Kr.,  17.  558,  1890.  The  resulte  of  Nies,  1.  c,  were  deduced  from  111  A  111  = 
7T  46'.  Ill  A  111  =  64°  53',  120  a  120  =  61°  24'. 

*  £.  F.  A^res,  priv.  coutr.  The  crystals  examined  were  in  part  like  f.  1  with  also  another 
brachy pyramid,  «  in  part  (f.  2)  prismatic  |  axis  5.  The  last  named  are  like  the  ciystals  tigured 
and  imperfectly  described  by  Koeuig,  and  formed  the  material  of  anal.  2.  The  suggestion, 
therefore,  that  they  belongcKi  to  phosphosiderite  (cf.  f.  1.  below)  does  not  seem  applicable 
unless,  indeed,  the  latter  is  merely  a  form  of  strengite.  The  angles  measured  by  Koenig  and 
Ayres  are  as  follows:  hk  =  58°  K,  57°  52*  A;  W  =  80°  2^  A;  JT"'  =  62°  85'  K;  g^^'  =  57°  40  K, 
58°  24'  A;  hn  =  62'  58'  A. 

'  Cf.  phosphosiderite  below. 

Artif. — Rose-red  microscopic  crystals  having  the  composition  of  strengite  have  been  obtained 
by  A.  de  SchuUen  by  heating  a  solution  of  FeCTs.6HiO  with  phosphoric  acid  solution  in  a  closed 
tube  at  180°-190°  C.  They  are.  however,  monoclinic,  tabular  I  b  (010)  with  ft  =  65°.  Extinc- 
tion inclined  88°  to  edge  a/h.  Twins  a  (100)  and  c  (001).  Ax.  plane  |  b  (010).  C.  R.,  100, 1522, 
1885. 


609.  PHOSPHOSIDBRITII.     W,  Brulim  and  K  Bum,  Zs.  Er.,  17,  565.  1890. 
Orthorhombic.    Axes  d:l:6  =  0-53302  :  1  :  0-87723  Bruhns  &  Busz'. 
100  A  110  =  28°  3J',  001  A  101  =  58°  43',  001  A  Oil  =  41°  15f. 


c(001.  0)  n(210,  t.2)  ^  (034,  J-l)  ^(111.  1) 

a  (100,  t-i)  p  (710,  ^7)  m (110.  /)  h  (Oil,  14)  i  (771,  7) 

b  (010,  i-i)  0  (410,  i4)  €  (101,  1-i)  i  (041,  4-0 

The  form  is  not  far  from  that  of  strengite  (cf.  ref.  ^)  and  the  chemical  composition  differs 
only  in  the  amount  of  water,  but  it  does  not  seem  possible  to  unite  the  two  species. 


00'"  =  15°  ir 

w'  =  117°  26' 

«'     =148°ir 

da'"  =  48°  59* 

nn"'^^    29°  51' 

ce    -♦58°  43' 

dd  =102°    6' 

ed     =  61°  48' 

mwi  '=    56°    7' 

gg  =    66°  41' 
AA'=    82°  81' 

eW"  =  128°  86' 

a      =  85*  87' 

bm     =  ♦61°  56i' 

In  prismatic  crystals,  with  b  proniinent;  faces  mostly  rough  and  not  allowing 
of  exact  measurement. 

Cleavage:  b  perfect.  H.  =  3-75.  G.  =  2-76.  Color 
peach-blossom-red  or  reddish  violet.     Transparent. 

Pleochroism  distinct:  c  nearly  colorless;  b carmine-red ; 
a  pale  rose.  Optically  +.  Ax.  pi.  ||  b.  Bx  J.  c.  Axial 
angle  large.     Dispersion  strong,  p  >  v. 

2Ky  =  62*  55'     2Ey  =  126°  26'  Na     fty  =  1-7815     .-.   2Vy  =  62*  4' 

Comp.— 2FeP0,  +  3JH,0  or  Fe,0,.P,0..3iH,0  =  Phos- 
phoric pentoxide  38*9,  iron  sesqaioxide  43'8,  water  17'3  = 
100. 

AnaL — Bruhns  &;  Busz,  1.  c. 

I    P.O.  88-85  FcO,  44-80  H,0  1726  =  100*41 

Pyr^  etc. — In  the  closed  tube  becomes  vellow  and  opaque,  giving  off  water  without  decrepi- 
tation. D.B.  fuses  easily  to  a  black  magnetic  bead.  Soluble  completely  in  hydrochloric  acid; 
nearly  insoluble  in  nitric  acid. 

ObB.->Found  in  cavities  in  an  iron  ore  (Pecheisenstein)  from  the  Ealterbom  mine,  near 
£iaerfe]d,  Siegen  mining  district,  Germany. 

.— >  L.  c.      By  making  the  cleavage  face  =:  001   and  m  (110)  =  021  Bruhns  &  Bub 


calculate  the  axes: 


d:  I:  ^  =  0-82285  :  1  :  0*98805, 

i  t 
orientation  as  well  as  chemically. 


which  are  not  very  far  from  the  axes  of  strengite.    The  two  minerals  differ,  however,  in  optical 
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610.  BARRANDim.    Barrandit  v.  Zephanmch,  Ber.  Ak.  Wien,  66  (1),  20,  1867. 

In  spheroidal  concretious,  indistinctly  radiated  fibrous^  with  the  surface  crys- 
talline angular;  concentric  in  structure. 

H.  =  4'5.  G.  =  2*576.  Luster  between  vitreous  and  greasy.  Color  pale 
bluish^  reddisl),  greenish  or  yellowish  gray.  Streak  yellowish  to  bluish  white. 
Translucent  to  opaque. 

Comp.— (Al,Fe;PO,  +  2H.0  or  {Al,Fe),0..P.0..4H,0.     If  Al :  Fe  =  3  :  4  the 
percentage  composition  is:  Phosphorus  pentoxide  40*7,  alumina  12*5,  iron  sesqoi- 
oxide  26-2,  water  20-6  =  100. 
AnaL—E.  Boricky,  1.  c. 

P,0*  39-68  AlaO,  12-74  Fe,0,  26-58  H,0  2100  =  100 

Pyr.,  etc. — Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  darker  in 
color;  muisteued  willi  sulpliuric  acid  colors  the  flame  bluish  green.  Soluble  in  hot  hydro- 
chloric  acid. 

Obs.~Occui*s  nt  Cerhovic,  N.N.W.  of  Pribram,  in  Bohemia,  in  clefts  in  a  Lower  Silurian 
sandstone,  with  cacoxenite  and  stilpoosiderite;  the  trunslucent  globules  \  to  1^  mm.  in  diameter, 
and  baving  within  some  resemblance  to  opal;  the  opaque  variety  without  luster;  someUmes  a 
grain  of  limouite  at  center,  and  particles  of  the  same  as  impurity. 

Alt. — Stated  to  give  origin  by  alteration  to  dufrenite,  similar  globules  and  fibrous  cnuti  st 
the  locality  having  the  composition  of  tbe  latter  mineral. 

611.  VARISOTTB.    Variscite  Breithaupt,  J.  pr.  Ch..  10,  606,  1837. 
Orthorhombic.      Axes  a:l  =  0-648  :  1;    100   A   110  =  32**   67'  Chester*. 

Observed  forms:  a  (100,  i-i),  b  (010,  /-f),  c(001,  0),  w  (110,  /);  mm"'  =  ♦65*'  54'. 

Crystals  prismatic,  usually  six-sided,  but  rarely  distinct.  Commonly  iu  sheaf- 
like aggregates  and  incrustations  with  reniform  surface. 

H.  =  4.  Luster  vitreous,  brilliant.  Color  deep  emerald-green,  bluish  green 
to  colorless.     Transparent  to  translucent.    Indices  y  —  a  =  0*0173  Lex. 

Comp.— AlPO,  +  2H,0  or  A1,0,.P,0,.4H,0  =  Phosphorus  pentoxide  44-9, 
alumina  32*3,  water  22-8  =  100. 

Anal.— 1.  Petersen,  Jb.  Min.,  857,  1871.    2,  Chester,  Am.  J.  8c. .  13,  2»5, 1877. 

P,0,   AUOt   H,0 

1.  Voigtland    G.  =  2408         4405    3125    2285  Cr,0„Fe,Ot,FeO  ISl,  CaO  018,  MgOO-41 

2.  Arkansas  f  44*85    81*85    28*80  =  100  [=  99-95 

From  2  an  insoluble  residue  of  50-70  p.  c.  has  been  deducted. 

Pyr.,  die. — Yields  water  in  a  matrass.  B.B.  in  the  forceps  infusible,  but  becomes  white; 
in  the  outer  flame,  colors  the  tiame  deep  bluish  green;  with  borax  and  salt  of  phosphorus  forms 
a  pale  yellowish  green  glass;  with  soda  fuses  with  effervescence,  but  imperfectly;  with  cobalt 
solution  becomes  blue. 

Obs.— Occurs  in  quartz  and  siliceous  slate  at  Messbach  near  Plauen  in  Saxon  VoigtlaDd. 
In  Montgomery  Co.,  Arkansas,  on  quartz.    Named  from  Variscia  (Voigtland). 

Ref.— '  Arkansas,  Am.  J.  Sc.  15,  207,  1878. 

Planekite  Hermann,  Bull  Soc.  Nat.  Mosc.,  35  (2),  240,  1862.  A  mineral  from  the  copper 
mines  of  Gumeshevsk.  iu  the  Unil.  Occurs  in  thin  subcrystalline,  botryoidal  layers  in  tbe 
cavities  of  a  quartz  rock.  H.  =5;  G.  =  2  65.  Color  on  fresh  surface  veraigris-green,  passing 
to  olive-green  on  exposure  to  the  air.  Luster  dull.  Translucent  on  the  edges.  ^  —  a  =  00173, 
like  variscite.  Lex.     Analysis  afforded: 

PaO,  33*94  AlaO,  87  48  CuO  8*72  FeO  852  H,0  20*98  =  99*59 

ricrmann  regards  the  hyd rated  oxides  of  iron  and  copper  as  unessential,  as  in  many  other 
aluminous  phosphates,  turqnois,  peganite,  flscherite,  etc. 

B.B.  in  tube  decrepitates,  yielding  much  neutral  water.  Easily  soluble  in  borax,  giving 
copper  retiction.  Only  slightly  attacked  by  acids,  but  easily  decomposed  by  boiling  with 
caustic  soda.    Named  after  Planer,  director  of  the  mines. 

Amphitiialite.  Amflthalit  Igelstrom,  Ofv.  Ak.  Stockh.,  23,  98,  1886.  B.  H.  Ztg.,  26, 
809,  1866. 

Massive.     H.  —  6     Co^or  milk  white.     Subtranslucent.    Analysis. — IgelatrOm: 

P.O.  80  06    AUO,  48  30    MgO  1*55    CaO  5*76    H.O  12*47  FeO.MnO  tr.  =  96*84 
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B,B.  infusible.  Insoluble  in  acids.  Occurs  ^in  the  quartzyte  of  HorrsjOberg,  Wermland, 
with  lazulite,  rutile,  and  cyanite.  Named  from  dfJiipi^aXTfi,  beerawned,  since  it  usually  occurs 
surrounded  by  other  beautiful  minerals,  though  unattractive  itself.  Groth  refers  this  to  the 
doubtful  berlmite  (AIPO4  +  iHsO?)  which  is  mentioned  on  p.  847. 

612.  OAIiLAZMITB.  ?Callalna  Plin,,  37,  88.  Turquois  pt.  Calkis  Damaur,  C.  R, 
69,  986,  1864.     Callainite  Dana. 

Massive.     Texture  wax-like. 

H.  =  3-5-4.  G.  =  2'50-2"52.  Color  apple-green  to  emerald-green,  spotted 
or  lined  with  whitish  and  bluish.    .Translucent. 

Comp.— AlPO,  +  21H,0  or  A1,0,.P,0,.5H,0  =  Phosphorus  pentoxide  42-6, 
alumina  30-5,  water  26-9  =  100. 
Anal. — A.  Damour,  1.  c. 

PaO.        Al.O,       Fe,0,    Mn,0,     CaO         H,0 

42  58         29-57         1-82         tr.         070         2862  sand  2-10  =  10089 

Pjrr.,  etc.— When  heated  yields  water,  and  becomes  opaque,  chocolate-brown,  and  friable* 
B.B.  infusible. 

Obs.— From  a  Celtic  grave,  near  Man6-er  H'roek  in  Lockmariaquer,  in  rounded  pieces  from 
the  size  of  a  llax-seed  to  that  of  a  pigeon's  egg.  and  found  in  the  collections  of  the  Polymathic 
Society  of  Morbihan,  in  western  France. 

Damour  makes  this  mineral  the  eallais  of  Pliny,  and  especially  in  view  of  its  green  color. 
But  the  eallais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  caUaina  (see 
p.  845).  Yet,  as  this  identity  is  not  established,  the  name  callainite  is  better  than  Pliny's  name 
unmodified. 

613.  ZBPHAROVIOBITB.    E.  Bmcky,  Ber.  Ak.  Wien,  59  (1),  593.  1869. 
Crystalline  to  compact,  horn-like  in  aspect.     Fracture  conchoidal.    H.  =  5*5.    G.  =  2*87. 

Color  greenish,  yellowish  or  grayish  white.     Translucent. 

Ctomp.— AlPOf.SHaO  =  Phosphorus  pentoxide  40*8,  alumina  290,  water  807  =  100. 

PsOft       AlaOt       Fe,0      CaO       MgO       H«0       quartz 

1.  85-56        29-77         —         1-07        041        2670        5*46    =  9897 

2.  87-46        28-44  —         0  54         tr.         2657        605    =99  06 
8.             37-80        29-60        086        1*88         —         2898        0*46    =  9908 

Nos.  1  and  2  contained  intermingled  wavellite,  and  No.  8  an  earthy  gibbsite.  Boricky 
thinks  the  analyses  prove  the  mineral  to  be  essentially  an  aluminium  phosphate  with  8  molecules 
HgO.  It  is,  however,  to  be  noted  that  this  differs  from  callainite  above  only  in  containing  1 
molecule  more  of  water,  and  analysis  2,  after  deduction  of  tbe  6  04  of  quartz,  gives:  PaO»  40*28, 
AUOa  30-57.  CaO  0*58,  H9O  28  56,  a  result  which  approaches  the  figures  given  by  Damour  in 
hia  analysis  of  callainite.     The  species,  therefore,  must  be  regarded  as  a  doubtful  one. 

Occurs  in  sandstone  at  Trenic  in  Bohemia. 

Named  for  Prof.  V.  von  Zepharovich  (1830-1890). 

Gibbsite.  A  so-called  gibbsite  stated  to  have  come  from  Richmond,  Mass..  and  to  occur 
with  the  true  gibbsite  (aluminium  hydrate  =  hydrargillite,  p.  254)  has  givea  Hermann,  J.  pr. 
Ch.,  40,  82,  1847;  also  47,  1,  1849: 

P.O,  37-62  Al.O,  26  66  H,0  85  72    =    100 

This  corresponds  nearly  to  AlPO«  -h  4H9O.  but  the  occurrence  is  not  above  question.    The 
substance  was  called  riehmondite  by  Eenngott  (cf.  p.  255). 

Genth  also  mentions  a  gibbsite  of  Hermann,  occurring  in  scales  on  wavellite  from  Gen. 
Trimble's  farm  near  White  Horse  Station,   Chester  Valley  R.   R.  (locality  formerly  called 
'  Steamboat ").     He  says  it  is  a  phosphate  corresponding  with  peganite  but  containing  more 
water. 

614.  KONINOKITE.    Cesdro,  Ann.  Soc.  G.  Belg.  Mem.,  11,  247,  1888-84. 

In  small  spherical  aggregates  of  radiating  needles;  in  one  case  terminated  by  an  oblique 
plane. 

Cleavage  transverse.  H.  =  8*5.  G.  =  2-8.  Luster  vitreous.  Color  and  streak  yellow. 
Transparent.     Extinction  parallel. 

Oomp.— FePO*  +  8H9O  or  Fea0i.P«0ft.6H,0  =  Phosphorus  pentoxide  34*6,  iron  sesqui- 
oxide  39' 0,  water  26*4  =  100. 

AnaL — Ces&ro,  1.  c. 

{  P,Oi  84-8  Fe,0,  88  8  AUO,  46  HaO  268  =  100 

Pyr.,  etc. — B.B.  fuses  easily.     Soluble  in  strong  acids. 
OM.-~Occurs  with  richellite  at  Hichelle  near  Vise,  Belirium. 
Named  for  the  Belgian  geologist,  L.  G.  de  Koniuck  (1809-1887). 
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Hydrous  Phosphates,  etc—Acid  Division. 

615.  Stercorite        H(NHJNaPO,  +  4H,0  Monoclinic  2-8828  : 1  : 1-8617  80"  42^ 

616.  Haidingerite  HGaAsO^  +  H,0      Orthorbombio      0*8391 : 1 :  0-4990 


617.  Pharmaoolite 

618.  Bruahite 


Pharmacolite  Group.    Monoclinic. 


HCaAsO,  4-  2H,0 
HCaPO,  +  2H,0 


0-6137  :  1  :  03622       83''  13' 
0-6221  : 1  :  0*3415       84"  45' 


619.  MetabruBhite       2HCaP0,  -f  311,0  Monoclinic 

620.  Martinite  H,Ca,(POJ,  +  iH,0?      Rhombohedral 

621.  ITewberyito  HMgPO,  +  3H,0    Orthorhombic    09548  :  1 :  0-9360 

622.  Wapplerite  HCaAsO,  +  3JH,0  Monoclinic?  0-9125  :  1 :  02660   84° 35' 

623.  Hannayite  H,(NH,).Mg,(PO,),  +  8H,0  Triclinic 

&:l:6=^  0-6990  :  1 :  0*9748;  a  =  122°  31^',  ft  =  126°  46',  ;^  =  54"  9* 

idit  fi 

624.  Hnreanlito  H,Mn.(PO,),+  4H,0  Monoclinic  1-9192  : 1  :  0-5245  84"  1' 

626.  Forbeaito  H,(Ni,Co),A8,0,  +  8H,0? 


616.  8TBROORXTB.    Stercorite  HeramUk,  Q.  J.  Ch.  Soc.,  1849.     Microcoemic  Stlt. 
Native  Salt  of  Phoephorus.    Phosphoraalz  ^erm, 

Monoclinic.    Axes  d  :  J  :  (5  =  2-8828  :  1 : 1-8617;  ft  =  ♦SO^  42 J'  =  001  A  100 
Mitscherlich '. 

100  A  110  =  70°  38' ,  001  A  101  =  29°  59^',  001  A  Oil  =  61°  26^'. 


Fomui'  (artif.  cryst.): 
a  (100,  U) 
e  (001,  0) 


h  (810,  t-8) 
m  (110,  /) 


r  (101,  -  l-f) 
k  (201.  -  2.1) 


/  (101. 1-i) 
X  (301,  2-i) 


n  (112»  -  i) 
I  (119.  i) 


hh 


/// 


=    86"  58* 


mw!"  =*14r  16' 
am      =    70'  88* 


cr  =  29*  mV 
ek  =  46'  81V 


ex 
en 
em 


58'  10* 
42*  44i' 
86'  56' 


et    = 


An 


'■— 


45^  .44' 
85*    V 


Artif.  cryst.  prismatic  I  6  with  m  prominent  and  terminated  by  e  and  the 
dome/*  (101),  also  other  forms.    Native  mineral  in  crystalline  masses  and  nodules. 

H.  =  2.  G.  =  1*615.  Luster  vitreous.  Color  white,  stained  yellowish 
brown.  Transparent.  Fragile.  Not  efflorescent.  Easily  soluble  in  hot  and 
cold  water. 


HAIDINQEBITE--PHABMA  CO  LITE. 
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Omp.— HNa(]!m,)PO,  +  4H,0  =  Phoephonis  pentoxide  34-7,  soda  16-1, 
ammoninm  oxide  10*7,  water  39*5  =  100. 

,  Herapath,  1.  c.    2,  Raimondi,  Min.  P6rou,  28. 1878. 


1.  Ichaboe 

2.  Guafiape 


P.O. 

84-88 
84-54 


Na,0      (NH«),0       H.O 

16*76  7-68  42*24  «  100 

14*60  8*48  42-48  =  100 


P3rr.,  etc. — B.B.  IntumeBces,  and  gives  off  water  and  ammonia,  colors  the  flame  momentarily 
a  faint  green,  and  fuses  to  a  transparent  colorless  glass,  soluble  in  boiling  water. 

OIm. — ^Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  Africa,  and  named 
from  the  Latin  ^Urcui,  dung.    Also  in  the  ffuano  of  the  Guafiape  Islands  on  the  coast  of  Peru. 

Tliis  species  is  identical  with  the  9dtt  offhonhorvSt  used  as  a  flux  in  blowpipe  analysis. 

R«£r-.>  Ann.  Ch«  Phys.,  19,  899,  1821. 


616.  HAmiNOBRITB.    Turner,  Edinb.  J.  8c.,  3,  808,  1825.     Diatomes  Gypshaloid, 
Haid,,  ib.,  803,  and  Pogg.,  6,  182,  1827. 

Orthorhombic.     Axes  dilxt  —  0-83910  : 1 :  0*49895  Haidinger". 
100  A  110  =  40°  0',  001  A  101  =  30°  44^-',  001  A  Oil  =  26°  31'. 


Forms: 

a  (100,  f-i) 

mm' 
9if 


h   (010.  t'-{) 
m  (110,  /) 


9  (103.  f^ 
k  (201,  2^ 


ft'  (401,  4-)) 
i  (Oil,  1-1) 


<  (421,  4.9) 
n(542,ff) 


♦80'    0' 

83*  r 

99^  58^ 


184**  24' 
♦58'  2^ 
118"  85' 


m"  =  187'  87' 
«•"  =  42*  17' 
nn'  =    92"  55' 


nn"  =  121*  88' 
nn'"  =    58'  14' 


Mostly  in  minute  crystals  aggregated  into  botryoidal  forms  and  dmsy  emsts. 

Cleavage:  ^  highly  perfect.  Sectile;  thin  laminaB 
slightly  flexible.  H.  =  1*5-2*5.  G.  =  2*848.  Luster 
vitreous,  on  cleavage  face  pearly.  Streak  white.  Color 
white.       Transparent  to  translucent. 

Optically  +.  Ax.  pi.  |  a.  Bx©  J,  J.  Ax.  angle 
large.    Refractive  index,  v  =  1*67,  Dx.* 

Comp.— HCaAsO,  +  H,0  or  2CaO.As,0,.3H,0  = 
Arsenic  pentoxide  58'1,  lime  28*3,  water  13*6  =  100. 

Pyr. — B.B.  like  pharmacolite.  Dissolves  easily  in  nitric 
acid. 

Obt. — The  single  original  specimen,  in  the  cabinet  of  R.  P. 
Oree.  Jr.,  was  oi  uncertain  origin.  Later  observations  bv 
Tscneriiiak  show  that  the  locality  was  doubtless  Joachimsthaf, 
where  it  occurs  with  pharmncolite.    Also  from  Wittichen  and  Alpirsbach,  Baden  (Sandberger). 

Named  after  the  Austrian  minerulogist  Wilhelm  von  Haidinger  (1797-18711 

Re£--»  L.  c,  or  Pogg.,  6,  182,  1825.    •  Dx.,  Bull.  Soc.  Min.,  11,  195,  1888. 


617.  PHARMAOOLXTB.  Arseniksaurer  Ealk  (von  Wittichen)  BOb,  Bcherer's  J..  4,  587. 
1800.  Pharmakolit  Kanten.  Tab.,  75,  1800.  AraenikblUthe  Wem.,  pt.  Arsenate  of  Lime. 
Chauz  arseniatee  Fr,  Arsenicite  Beud,,  Min.,  2,  598,  1882.  Hemiprismatischer  Gypshaloid, 
Biaid,,  Pogg.,  6,  181.  1825. 

Monoclinic.    Axes  a:h:i  =  0*61373  : 1 :  0*36223;  /3  =  83*  13^'  =  001  A  100 
Schrauf*. 

100  A  110  =  3r  21^',  001  A  101  =  32°  12^',  001  A  Oil  =  19°  47'. 


»  (010,  M) 


e  (001.  0) 
9  (810,  %-i) 


111(110.  J) 
n  (Oil,  14) 


d  (881,  -  9f 
*  (111,  1)» 


•  (821.84) 


9/"       = 

mm"'  = 
nn"*    = 


22*58' 
62*48' 
89*84' 


cm 


84*  18' 
86*  28' 
67*  24' 


irjr' 
m'x 


86*  14' 
40*  66' 
47*  46' 


iii'irs  59*  19* 
««    =  81*    S' 


828  PHOSPHArEs,  arsenates,  etc.. 

Crystals  rare,  -small;  in  habit  prismatic  I  axis  a.  Faces  c,  n  oftea  striated 
I  edge  c/n.  Commonly  in  delicate  silky  fibers  or  acicalar  crystallizations;  in 
stellated  groups.    Also  botryoidal  and  stalactitic  and  sometimes  massive. 

Cleavage:  b  perfect.     Fracture  uneven.    Flexible  in  thin  lamina^.    H.  =  2- 
2*5.    G.  =  2*64-2'73.     Luster  vitreous^  on  b  inclining  to  pearly.    Color  white  or 
grayish ;  frequently  tinged  red  by  arsenate  of  cobalt.    Streak  .white.    Translucent 
to  opaque. 
Optically  —l     Ax.  pi.  and  BXo  X  t'    Bx«  A  ^  =  +  69''  42'.    Axial  angles^  Dx.  : 

2H^  =  113°  24'  2He.y  =  112°  20'  2Ha.bi  =  HI**  «' 

Comp.— Probably  HCaAsO,  +  2H,0  or  2CaO.A8,0..5H,0  =r  Arsenic  pent- 
oxide  53*3,  lime  25*9,  water  20*8  =  100. 

This  is  the  composition  of  artiflcial  crystiils  which  gave  Diifet :  AstOi  62*65,  CaO  96*68^ 
H«0  20*94  =  100*22.  Bull.  Soc.  Min.,  11,  187,  1888.  Tbeite  were  identical  in  form  and  opUcal 
constants  with  Uie  natural  mineral;  analyses  of  the  bitter,  however,  give  half  an  equivalent 
more  water. 

AnaL— 1,  Rg..  Pogg.  Ann.,  62, 160,  1844.  2,  Petersen,  ib.,  134.  80b  1868.  8,  Jaanottaa, 
Bull.  Soc.  MIn.,  11,  212;  1888.    4.  Hatle  and  Tauss.  Vh.  G.  Rdchs.,  826. 1887. 

AstOft   CaO      HsO 

1.  GlQcksbrunn  61*58  28  50  [28*401  CoO.FeO  1*48  =  100 

8.  WitUchen  49  46  2418  [26*87]  CoO.FeO. Mgp,MnO  fr.  s  100 

8.  St.  Marie-aux-Mines  G.  s  8*686  60*64  28*iX)  28*80  MgO  0*60,  Fe«0.  0*86,  SIO.  0^ 

4.  VOllegg  48*60  2704  24*49   =  10Q18          [P.O. 0*80  s  100*01 

Pyr.,  ito.— In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  in  O  F.  fuses  wilk 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  Ou  charcoal  in  R  F. 
gives  arsenical  fumes,  and  fuses  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  traoet 
of  cobalt.  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readily 
soluble  in  acids. 

Oba.— Found  with  arsenical  ores  of  cobalt  and  silver,  also  with  arseuopyrite.  Has  been 
found  at  Wittichen.  Baden,  in  crystals;  at  St.  Marie-aux-Mines  in  the  Yoeees,  in  botrroidal  or 
globular  groups;  at  Andreasberg  in  the  Uarz,  and  at  Riechelsdorf  and  Bieber  in  Hesse;  at 
GlUcksbrunn  in  Thuringia;  at  Joachimsthal  in  Bohemia;  at  VOllegg,  Styria,  with  arsenopyrtte. 

This  species  was  named,  in  allusion  to  Its  containing  arsenic,  from  ^dpnaKor,  poiion, 

Ref.— >  Joachimsthal,  Miu.  Mitth.,  188,  1878;  earlier  observations  by  Haid..  1.  c,  are  not 
accurate.    On  the  form  of  the  artif.  cryst.,  see  Dufet,  1.  c. 

'  See  Miller,  Min.,  p.  606,  1852,  and  Schrauf,  1.  c.    *  Schrauf.  Zs.  Kr.,  4,  284, 1879.    «Dju 
Bull  Soc.  Min.,  11, 192. 1888;  on  the  optical  constants  of  the  artif.  cryst.,  see  Dufet,  1.  c 

618.  BRUSHZTB.    O.  B,  Moore,  Proc.  Acad.  Cal.,  3, 167,  1864;  Am.  J.  Sc,  39.  48, 1866L 

Monoclinic.  Axes  d :  5 :  i  =  0-6221  : 1 :  0-3415;  fi  =  ♦84**  45'  =  001  A  lOQ 
J.  D.  Dana\ 

100  Alio  =  31°  46f',  001  A  101  =  29°  65^,  001  A  Oil  =  18°  46'. 

Forms:    h  (010.  i-i);  « (810.  t'-S),  n  (Oil,  14),  I  (801,  8  i)  cleavage. 

Angles :  hs  =  *78'  20^,  m  =  28°  20*,  6»  =  71*  18'.  nn'  =  ♦87*  84'.  I  A  edge  %/n'  = 
62'  37' 

In  small  slender  prisms^  flattened  I  (,  with  a  rough  oblique  termination.  Also 
concretionary  massive,  consisting  of  lamellar  individuals,  and  having  pearly 
cleavages. 

Cleavage:  b  perfect;  I  (301)  also  perfect.  H.  =  2-2*5.  O.  =  2-208.  Luster 
of  b  pearly,  elsewhere  vitreous,  and  in  part  splendent;  when  massive,  earthy,  or 
more  or  less  resinous.    Colorless  to  pale  yellowish.     Transparent  to  translucent. 

Comp.— HCaPO,  +  2H,0  or  20aO.P,0,.5H,0  =  Phosphorus  pentoxide  41-8; 
dme  32-5,  water  26-2  =  100. 
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AaiL— 1.  8,  Voora.  L  e.    1^  JuUen,  Am.  J.  Sc,  40,  889. 18681 


P.O. 

CaO 

H,0 

L  AtwI. 

41-50 

82-65 

26-88  ^  100-48 

a.    ." 

41*82 

82-78 

26  40  ^  100-46 

8.  Sombrero 

80  95 

8211 

25*05  AU0i,Fe.0t  0-88»  SOi  0*78»  hygrosa   1*28  -  100*85 

Pyr..  •tc— Heated  in  a  closed  tube  whitens,  and  at  an  incipient  red  beat  gives  ofif  water. 
B.B.  in  the  platinum  forceps  fuses  easily  with  intumescence,  tingeing  the  flame  green;  the  buttoo 
ciystalline  with  brilliant  facets  on  cooling.    Dissolves  readily  in  dilute  acids. 

Oba.— Occurs  on  ihe  rock  guano  of  Aves  Island  and  Sombrero  in  the  Caribbean  Sea,  in 

ips  and  crusts  consisting  of  delicate  and  mostly  transparent  crystals.  Named  after  Prof. 
k  J.  Brush  of  New  Haven. 

Re£— >  Am.  J.  8c.,  39,  45,  1865;  the  position  is  changed  to  correspond  to  pharmacolif 
C^.v.X  as  suggested  by  Dufet,  BulL  Soc.  Min.,  11»  187, 1888. 
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619.  MBTABRUSBITB.    A.  A.  Julien,  Am.  J.  Sc.,  40,  871, 1865. 
Zeugite  Julien.  lb.,  p.  878.    Omiihiid  Julien,  ib.»  p.  877. 

Monoclinio.  In  imperfect  crystals  with  a  (100,  t-i),  ft  (010,  t-i),  o  (101,  —  l-l). 
Paces  a  broad  and  even,  but  dull,'  ft,  o  deeply  furrowed  and  rounding  into  one 
another;  crystals  sometimes  flattened  |  ft.     Angle  ao  =  38",  but  varying.    J.  D.  D. 

Cleavage:  ft  perfect.  Brittle.  H.  =  2-5-3.  Q.  =2*288,  2-356,  2-362.  Luster 
feeble,  sometimes  resinous  on  fracture;  on  ft  pearly.  Color  pale  yellow,  buff,  to 
nearly  white;  streak  uncolored.    Translucent  to  transparent 

Camp.-.2HCaP0,  +  3H,0  or  2CaO.P,0..4H,0  =  Phosphorus    pentoxide 
43-6,  lime  34-3,  water  22-1  =  100. 
AaaL— Julien,  1.  c. 

P,0»       CaO        H,0       MgO      AltOt.FetOi      80i 
f    42*72       82-96       81-68       068  0*79  0*66  liygr«.l*6D  ss  100 1^ 


The  water  included  some  organic  matter. 

Pyr.,  etc — Same  as  for  brushite. 

Om.— From  the  island  of  Sombrero,  West  Indies,  coating  cavities  in  g:naao  and  the  coral 
Tock.  the  latter  altered  by  flltrations  from  the  overlying  guano.  The  crystals  are  sometimes  1 
inch  long  and  i  inch  broad. 

Alt.— The  crystals  of  metabnishite  from  Sombrero  are  often  hollow  from  the  removal  of  the 
Interior,  and  otherwise  altered.    Julien  describes  the  following  varieties: 

1.  H.  =  8'85.  G.  =r  S-971.  The  crust  of  the  hollow  crystals  thin,  and  surfaces  within  and 
without  often  coated  by  minute  rhombs  of  calcite;  the  teugiU of  Julien.  2.  Crust  rather  thicker, 
without  a  glittering  surface  of  calcite  rhombs.  8.  G.  =  2'968~8'080;  in  narrow  blades  some- 
tlffles  an  inch  long;  the  crust  thick,  the  crystals  being  nearly  or  quite  solid.  Zeuffite  is  named 
from  Zevyirni,  yoked  together,  because  of  its  relation  to  metabnishite  and  omithite.  Cf .  mar- 
tinite,  beyond. 

4.  Ornithite  of  Julien,  from  Sombrero  0*  c.,  p.  877),  appears  also  to  be  altered  metabnishite. 
Its  crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  parallel 
to  the  orthodiagonaf;  also  sometimes  thin  parallel  to  the  clinodiagonal,  and  acute  rhombic  in 
flection;  angle  100  a  101  =  ibout  88'';  H  =  2*5.  The  analysis  given  was  made  on  only  one-tenth 
of  a  mm,  and  the  results  are  hence  unavoidably  doubtful. 

Analyses  of  varieties  1,  8,  4.  afforded  Julien  (the  water  including  some  organic  matter): 

P.O.     CaO    H,0  MgO    Fe,0,.AUO,    SO,.  CO,      P    NaCl 

Var.  1.  ZeugUe  |    46  65    4421    8  02    8*59  0*66  019    0-24     tr.     1*08  =  99'54 

Yar  8.  48*24    48*87    8*96    0*56  102  018    1*74     tr.        ?    =99*59 

Yar.  4.  Omithite  4014    45  77    9  4a     tr.  4*62  ^       .      —      *.  =  99*96 

In  1,  oxygen  ratio  for  PsO» :  CaO  (impurities  excluded)  =  2*95 :  1*56,  and  as  noted  beyond 
the  composition  is  near  that  of  martlnite. 

Omithite  correspouds  nearly  to  the  formula  CasPgOt  +  2H«0. 

There  occur  also,  with  the  above,  hemispherical  sicllnted  groups  of  nchite crystals,  as  altered 
omithite,  which  Julien  has  not  aunlyzed,  but  supposed  to  be  the  same  compound  minue  the 
water.  One  crystal  of  the  soHiralled  omithite  had  on  its  edges  and  surface  microscopic  tufts  of 
fldcular  crystals. 
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PHOSPHATES,  ABSSyATES,  ETC. 


620.  MARTINITB.    Kbwt  [Sammlg.  O.  Reiclumus.  Leiden,  1],  Jb.  Min..  1. 41  ref.,  188a 
Rbombohedral.    As  an  ageregation  of  minute  rhombohedrons  (0-05  mm.)  with 

plane  angles  of  75°  and  105",  nflinff  cavities  in  pseudomorphous  crystals  of  gjpsnm. 

G.  =  2*894.    Luster  vitreous.    Color  white  or  slight  yellowish.    Transparent. 
Comp.— H,Ca.(PO,),.iH,0  or  5CaO.P,0,.}H,0  =  Phosphorus  pentoxide  «1, 

lime  47-3,  water  4*6  =  100. 

AnaL— Kloo9,  1.  c. 


P.O. 

CaO 

47-67 

46-78 

47-87 

47-68 

H,0 

4-62    insol.  0-20,  organ.  0:75  =  99*98 
5*46    =  100  96 


P3rr.t  etc.— B.B.  buras  white  and  falls  to  pieces  without  meltiog.  Dissolves  in  dilate  acid 
without  effervescence. 

Obs.— Found  in  the  phosphorite  deposits  derived  from  guano  on  Table  Mt.,  near  St  Barban, 
on  the  south  shore  of  the  island  Oura^oa,  West  Indies. 

Maitinite  seems  to  be  nearly  identical  witii  the  zeugite  of  Jullen. 


621.  NBWBBRTTTB.  O.  wm  Bath,  Ber.  nied.  Ges.,  p.  6.  Jan.  18,  1879. 
Orthorhombic.  Axes  d:h:d  =  0-95482  :  1  :  0-93601  Schmidt". 
100  A  110  =  43*  40'  34",  001  A  101  =  44°  25' 48",  001  A  Oil  =  43*  6' 25". 


Forms*: 
a  (100,  ^«) 
b  (010,  t4) 
e  (001,  0) 


I  (210.  ii) 
V  (820,  t-l) 
n(760.»-.l) 
<(480,<4) 


m  (110,  /) 

e  (102.14) 
d  (101,  1-i) 

q  (802,  H) 


g  (Oil,  If) 

f  (021,  2.1) 

P  (112.  « 
h  (228, 1) 


c  (111.  1) 

•  (722,H) 
r  (211,  24) 


mm''  ss 
da      s 


51*    8' 

87"  21' 
*68-  58'  IST' 

52*  ly 

88"  62" 


W'^ 


iir  84' 
86'  ly 

128'  47' 


ep   =    34*    74' 
«*  =    42*    r 


CO 

er 


58*  85' 
65*  17' 
47"  58' 
68*  r 
7V  11' 


hh'*' 

IT"' 


♦64*  24'  W 

45' 8^ 
55*  10' 
67*  81' 
46*    5* 


1. 


2. 


a. 


Figs.  1^,  after  Schmidt. 


Crystals  often  large  (to  1  sq.  in.),  tabular  |  a. 

Cleavage:  h  perfect;  (;  imperfect.    H.  =  3-3*5.    O.  =  2*10.    Luster  vitreooa 
Color  white.    Optically  +•    Ax.  pi.  \h.    Bx  J.  c.    Axial  angles,  Schmidt: 

For  Nft     2E  =  70"  20'    2H.  =  46*  24'    2Ho  =  145*  56'    .'.  2V.  =  44*  47'    fi  «  1-519I 
Also     2£r  =  69"  4r  2Hii.r  -  46M2'  2Har  »  14r  26' 

Comp. — Hydrous  phosphate  of  magnesium  HMgPO^  +  3H,0  or  2HgO.P,0^ 
7H,0  =  Phosphorus  pentoxide  40:8,  magnesia  23*0,  water  36*2  =  100. 


WAPPLERITB. 


831 


AbaL— 1,  Maclvor,  quoted  by  Ratii,  1.  c.    2,  Id..  Ch.  News.  B6,  216,  18W, 


1.  Skipton  Cares 


*• 


•• 


P.0»        MgO(MDO  it,) 
41-25  [28-021 

40-78  22-87 


HaO* 

85-78    =  100 
[85-84]  FeO  0  85,  MnO  0*21  s  100 

•  Expelled  at  170*,  none  at  100'. 


Easily  soluble  iu  cold  nitric  and  hydrochloric  adds. 

Obs.— From  the  guauo  of  the  Skiptozi  Caves  near  Ballamt.  Victoria;  also  from  the  guanQ 
of  Mexillones,  Chill. 

Named  after  Mr.  J.  0.  Newbety  of  Melbourne. 

ReC— »  Chili,  Zs.  Kr.,  7,  26.  1882;  the^  resulU  vary  but  little  from  those  of  vom  Rath* 
*  AU 00  Chili  ciysials.  Schmidt;  observed  by  Bath  on  Victoria  crystals abe efo. 


622.  WAPPLBRITB.    Frenul,  Min.  Mittb..  279,  1874. 

Monoclinic  (or  tricUnic?).    Axes  d:li6=^  09125  : 1  :  0-2660;  (3  =  84''  35* 
=  001  A  100  Schrauf. 

100  A  110  =  42^  15 J',  001  A  101  =  16^  46^',  001  A  Oil  =  14**  SO'*. 


Poms: 
a  (100,  ^i) 
5  (010,  i-\) 


n  (210,  t-2) 
m  (110,  /) 
I  (120,  ^^) 


d  (Oil,  14) 
t  (081,  8-1) 
o  (411,-  4^ 


p  (211,-  2-8) 
09 (411,  4l) 
)r(3ll,  24) 


^(281.- 8- J> 
e  (251,-  5-1) 
r  (381.  8-1) 


Also  ^  (16-01. 10-i). 

»n'"  =r  48'  51' 

film"'  =  84*  80' 

U  =  57*  891' 

dd  =29'  40^ 


U 


=  76*  56* 


00' 

99  , 
nn' 


W  484' 
24*  48^ 
66'  50' 
20'  81f 
26''  52^ 


ao 

op 

an 


89*  151' 
56'  40^ 
48^  52' 
W  87f 


In  small  hif^hly  modified  crystals,  with  monoclinio  sym- 
metry. Also  in  incrustations  sometimes  crystalline,  or  glob- 
ular, sometimes  gLissy,  with  a  reniform  surmce. 

Cleayage :  b.  H.  =  2-2  '5.  G.  =  2  '48.  Luster  strongly 
vitreous.  Colorless  to  white.  Transparent  to  translucent. 
Ax.  pi.  in  a  section  I  b  inclined  69|^  to  edge  hm^  13^°  to  bp^ 
15^  to  bd.  Bxa  normal,  or  nearly  so,  to  d.   2E  =  55''.   Dispersion  p  <  t%  also  crossed. 

Comp.— HCaAsO,  +  31H,0  or  20aO.A8,0,.8H,0  =  Arsenic  pentoxide  47-4 
lime  23*0,  water  29*6,  =  100.    The  calcium  is  replaced  in  part  by  magnesiunu 
AnaL— Frenzel,  1.  c. 


AficT  ^Schrnuf. 


A8,0» 

(}aO 

MgO 

H,0 

47-70 

1419 

8-29 

29-40    s      99-68 

47-69 

15-60 

7-85 

29  49    s    10018 

6  equivalents  of  water  (19  p  c.)  go  off  at  100',  the  remainder  at  860^ 

Obi.~Found  with  pharmacolite  at  Joachlmsthal;  also  at  Schneeberg.    Named  after  Herm 

Wappler  of  Ihp  Freiberg  Mineralien-Niederlnge. 

ReC^i  Jb.  Min.,  S^.  1875,  and  later  Zs.  Er.,  4,  281. 1880.    It  may  yet  prove  that  wap* 

plerite  belongs  to  the  monoclinic  system,  from  which  it  deviates  but  little,  if  at  alL    The  triclimo 

•zlal  ratio  and  angles  deduced  by  Schrauf  0.  c,  1880)  are  as  follows : 

d:S:^  =  090069:1:  0-26159;    a  =  90*  18' 56",    ^5  =  95*  20',    y  ^W       86^. 

ROesLBRitB  K  Blum  [JB.  Wett.  Ges.  Hanau,  82. 1861] .  Jb.  Min.,  884.  1861. 

Described  as  occurring  with  pharmacolite  and  erythrlte  in  the  Kupferschiefer  at  Bleber; 
JBflSse,  in  thin  crystalline  plates  with  columnar  or  fibrous  structure.  •One  cleavage.  H«  ss  2-^ 
XjDSter  vitreous  or  dull.    Colorless  or  white.    An  anal]^  by  DeUb  gave: 


A8»0»  4016 


MgO  14-22 


CaO  ir. 


H.0  45*691 


100 


8S2 


PHOSPHATES.  ARSENATES,  ETC. 


This  ooiiforms  to  the  formula  HMgAB04  -f  7HfO.    Named  after  Dr.  K.  ROssler. 

A  mineral  referred  here  by  Tischermak  (Ber.  Ak.  Wien,  66  (1)»  828. 1867)  occurring  in  mono* 
clinic  crjrstals  at  Joacbimsthal  and  Eremnitz  is  made  by  Schrauf  (Jb.  ]fin.,#d80. 1875)  an  altered 
form  of  wapplerite.  This  maybe  true  of  the  original  mineral  also.  An  analjBis  gave  T•clle^ 
mak:  ASiOi 49*1,  MgO  17*0.  H.O 84*7  =  lOOa 


623.  HANNATITB.    Ulrieh,  wm  Bath,  Ber.  nied.  Get.,  p.  11.  Jan.  7, 1878;  p.  6,  Jan.  18 
1870. 

Triclinic.    Axes  aii:i  =  06990  : 1 :  0-9748;  a  =  122*  31i',  0  =  126' 46^', 
y  =  54^  9'  Bath. 

100  A  010  =  112^  68i',  100  A  001  =  ♦es^  28',  010  A  001  =  73^  14'. 

Foma:   a  aOO.  <-l),  c  (001.  0);  m  (110. 1'),  I  (180,  i»)  deavage,  JTdlO,  7); 

€9  (188,  l^J. 

Angles:    am  =  •SO*  83',-  mM  s  •W  2^,   emsz  •SO*  00',   cao  =  63*  W, 
atf  =  no*  24' 

In  small  and  slender  prismatic  crystals,  yertically  striated. 

Cleavage:  c,m,  M,  L    G.  =  1*893.    Color  yellowish. 

Comp. — ^A  hydrous  phosphate  of  magnesium  and  ammonium, 
Mg,P.O,.2H,(NHJPO,+8H,0  or  (NHJ.O.3MgO.2P,O,-10H,O  =  Phoe- 
phoTUS  peutozide  44*4,  magnesia  18-7, ammon. ox. 5'6, water 225  =  100. 
AnaL— 1,  Maclvor,  quoted  by  Rath,  1.  c.    2,  Id.,  Ch.  News,  66,  219, 1887. 


JSf^ 


W 


After  Rath. 

P.0» 

1. 
2 

§45-70 
44-71 

MgO 

(NH4).0 

H.0 

18-90 

809 

88-20     s    100-89 

18  64 

810 

[88-26]    FeO  081.  MnO  0^  -  100 

Heated  86  hours  at  100*  undergoes  no  cbaDge;  between  100*  and  110*  or  115*  loses  81 08 
p.  c.  becoming  opaque;  heated  over  a  Bunsen  flame  loses  tbe  remainder  of  (he  water  aud  ibe 
ammonia  (86*48  =  total  loss).    The  remainder  fuses,  but  diasolves  only  in  part  in  coucentrsted' 


Obs. — Discovered  by  Maclvor  of  Melbourne  in  tbe  bat  ffuano  which  forms  deposits  80  feet 

BD  in  the  Skipton  basaltic  caves  80  miles  aw.  of  Ballarat,  victoria,  and  recognfz^  ss  new  by 

Ulrich,  as  stated  in  a  letter  to  vom  Rath.    Occurs  with  struvite  and  newbetyite.    Named  aftor 


624.  HURBAUItlTB.    AUuaud.  YauqueUn,  Ann.  Ch.  Phys..  30,  808|  1885:  AUMomd, 
I.  d.  Sc,  Nat..  8,  849.  188e  ~     ~ 

Doffumr,  ibid.,  53.  298. 1858. 


ILnn.  d.  6c,  Nat..  8.  849. 1886.    Dvfrhunf,  Ann.  Oh.  Phys 


Cai.  Phys., 
.,  41,  803, 


1889;  Dm  OUriKomm  and 


Monoclinio.    Axes  d  :  5  :  i!  =  1*9192  : 1 :  0*5245;   ft  =  ^84''  1'  =  001  A  100 
B.  8.  Dana'. 

100  A  110  =  ♦62^  21%  001  A  101  =  14^  48'-2,  001  A  OU  =  27^  82'-9. 


Foimst  c  (001,  0) 

«  (100,  U)  m  (110.  J) 

^  (010,  i\)  a  (iOl,  41) 

See  also  below,  ref . ',  for  plan 


fl  (601,  6^ 
P  (288,  -  f  ) 
6  (111,  - 1) 

on  figs.  8^  4. 


«(S81,  9) 
k  (Sll,  6^ 


•  (581.  64) 
2(541,S>8) 


mm 
ca 


HI 


184*  43' 
50*  49' 
45-  10' 
9l*  8' 
29*  46* 


cm 

C€ 


87*  14' 

51*  ir 

74*  47f 
71*  25* 
41*  4a 


4r  69* 
87*    y 
62*  144' 
85*  6? 

84*  15' 


:«  8 

'I  8B 

'A  » 

m'a  s 


41*88r 
25*  iir 

61*   V 
•70*  54' 


In  short  prismatic  crystals,  sometimes  tabular  |  a.  Faces  a,  m  striated ;  alio 
€  I  edge  vi/e,  and  6 1  edge  6/m.  In  Branch ville  ciystals  zone  mlka  striated  |  inter 
section-edges.  Crystals  isolated  or  grouped,  the  groups  sometimes  mammillary,  or 
fascicled  as  in  stilbite.    Also  massive,  compact,  s^y,  or  imperfectly  fibrous. 


SUREAUUTB. 


63b 


Cleavage:  a  rather  perfect  H.  =  5.  O.  =  Z'lSS,  yellow,  and  3*198, reddish^ 
Damour;  3*149  Branchville.  Luster  vitreous,  somewhat  greasy,  bright.  Color 
orange-red,  brownish  orange,  rose-violet,  and  pale  rose,  grayish,  nearly  colorless.. 
Streiik  nearly  white.     Transparent  to  translucent. 

Optically  -  Ax.  pi.  ±b.  Bx  J.  i;  Bxp  A  i  =  +  75°  or  ta  =  15°  for  red; 
Bxo  A  ^*  =  76°  or  ca  =  14°  for  blue.    Dispersion  p<v  large;  crossed  distinct  (1°). 

.-.    aEp  =  178'52'       2Hy  =  86'2a'       2Hbi  =  87' ir 


Liiuogea 


2H..P  =  88*  52* 


Olfier  trials  gHve  2H«.r  =  84*  61'.  85*  55'.  etc.  The  angle  diminishes  6*  84'  between  41**5 
and  121*  C.  Dx. 

Var.^^Tiie  (a)  browniuh  oranj^e  or  yellowish,  {b)  the  rose-yiolet,  and  (c)  the  pale  rose,  are  three 
varieties  occurring  at  Limoges,  'differing  somewhat  in  their  crystalline  Dlanes.  The  orange  is  the 
most  common. 

Comp.— H,Mn.(PO,),  +  4H,0  or  5Mu0.2P,0».5H,0  =  Phosphorus  pentoxide 

39'0,  manganese  protoxide  48*6,  water  12*4  =  100. 

AnaL— 1,  Dufrenoy.  1.  c,  18211.  ^0-4,  Domour,  I.  c,  1858.  5,  H.  L.  Wella^  Am.  J.  8c.» 
99.  210,  1890. 


1. 


9. 


Figs.  1,  2,  Branchville.    8,  4.  Limoges,  Dx. 


G. 

P,Os 

MnO 

FeO 

1. 

Limoges 

88-00 

82-85 

1110 

2. 

"       jfeltow     8185 

87-96 

41-16 

8-10 

8. 

«(           «i 

88-20 

42-04 

6-75 

4. 

reddish   8108 

87  88 

41-80 

8-73 

5. 

Branchville          8*140 

88-86 

42  20 

4-56 

CaO  H.O 

—  18-00  =  0005 

—  12-85  quarU  0*85 

—  1200      ••       0-50 

—  11-60      ••      0-80 
004  12-25      ••      1-76 


00-01 

00-40 

100-26 

100-11 


P3rr.i  etc.— In  the  closed  tube  gives  water.  B.B.  fuses  to  an  orange-yellow  or  reddish 
yellow  cnrstalline  pearl,  brown  in  the  outer  flame,  then  becomes  black,  and  the  flame  is  colored 
green.    Reactions  of  manganese  and  iron.    Easily  soluble  in  ncids. 

Obs. — Found  in  cavities  of  tviphylite  or  its  altered  fonn  heterosite.  tn  granite,  nt  Limoges* 
<x>mmune  of  Hureaux.  France.    Probably  at  Miclielsdorf.  Silesia,  with  sarcopside  (Websky). 

In  the  U.  States,  at  Branchville.  Conn.,  in  a  vein  of  ulbitic  granite,  immediately  associate 
irith  lithiophilite.  also  fairfieldite.  dickinsonite.  etc. 

Ref.— ^Branchville.  Conn..  Am.  J.  Sc.  39.  207.  1800. 

As  described  by  Dx.,  the  Limoges  crystals  conform  to  two  types:  Type  I,  f.  4,  with  b  (010), 
p  (001).  tn  (110);  also  g  (801).  «  (Oil).  «  (8ll).  i  (841)..  Again.  II,  f:  8.  with  a  (100),  m  (110);  also 
^(105).  cr  (15-0-8).  6  (485).  *(i8-5-8).  «(11-010),  e  (0-jllO). 


001 
47 


llie  axial  ratio  and  calculated  angles  ate:  d:t  :i  =  1  6977  :  1  -.  0*8887:  /9  =  80*  27  = 
I  A  100.  mm"  =  110'  0;  po  =  y5S\  pg  =  57*  7;  #7a  =  44"  44'.  pm  =  80*  48',  ee'  =  88'  15', 
=  60'  IT.  ae  =  71*  44',  pe  =  47'  28 .  66'  =  52'  13';  ee  =  83*  11'.  uu  =  51*  14';  pt  =  75* 
,  «  :=  124**  55'.  bt  =  27'  82 . 

Referred  to  the  axial  ratio  above  accepted,  the  forms  of  Dx  .  type  I,  receive  the  following 

r'fobable  symbols:  b  =  010^  p  =  103,  vi  =  110    e  :=  153,  w  =:  12  3  2?.  <  ^  661?.    Those  of  type 
I  become:  a  =  100.  «i  ^  110    o  -  001,  a  =  401.  6  =  111       =  511,  x  =  532?.  e==:'221, 

Tbe  angles  of  Dx.  differ  from  those  of  Bnnichville  chiefly  in  the  prismatic  zone.  Type  II 
conforms  most  nearly  to  the  Branchville  crystals,  and  referred  to-4heir  axial  ratio  the  anomalously 
complex  symbols  become  simple.  The  relations  of  tbe  other  type  are  less  certain.  The  Limoires 
crystals  obviously  need  further  examination. 
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PHOSPHATES.  ABBBNATBS,  BTO. 


026.  FORBE8ITB.  Hydrous  Bibasfc  Arsenate  of  Nickel  and  Cobalt  D.  Forbti,  PhL 
Mag..  26,  108.  1863.    Forbeslt  KenngoU,  Ueb.,  1863-65,  46,  1868. 

Structure  flbro-crystalline. 

H.  =f  2*5.    O.  =  8-086.    Luster  dull  to  dlky  or  resinous.    Color  grayish  white. 

Oomp.— H,(Ni,Co)«A8tO.  +  8HaO  =  ArBenlc  pentozide  42'5.  nickel  protoxide  18-4,  cobalt 
lirotozide  9*2.  water  89*9  =  100. 

AnaL— Forbes,  1.  c. 


A8,0»  44  06 


NiO  19-71 


Co0  9*84 


H.0  96-98    s    99-98 


Pyr. — B.B.  in  the  closed  tube  yields  water,  becoming  darker;  on  charcoal  fuses  Imoerfcctly, 
evolves  arseuic  fumes,  leaving  metallic  globules  of  an  arsenide  of  nickel  and  cobalt.  With  fluxes 
gives  reactions  for  nickel  and  cobalt. 

Obs. — Occurs  in  the  desert  of  Atacama  in  veins  in  a  decomposed  dioryte.  A  few  jrsrdt 
below  the  surface  it  passes  into  cbloanthite,  from  which  mineral  it  appears  to  have  been 
derived. 


626.  Isoolaiite 

627.  Hemaflbrite 

628.  ConidiAlcite 

629.  Bayldonite 

630.  Tagilite 

631.  Leucochaldte 

632.  Euohroite 

633.  Volborthite 

634.  Comwallite 

635.  Tyrolite 
686.  Chaleophyllite 
637.  Yeaelyite 

688.  Lndlamite 

639.  WaveUite 

640.  Fisolierite 

641.  Peganite 

642.  Tiirquoi% 


Hydrous  Phosphates,  etc.— Basic  Di?isloii. 

Ca,(OH)PO,  +  2H,0       MonocUnio  f 

Md,(0H),A80,  +  H.0    Orthorhomhio  0*6261 : 1 :  lUlO 


(Cu,Ca).(OH)  AbO,  +  iH.O 
(Pb,Cu),(OH)AsO,  +  JH,0 


Cu,(OH)PO,  +  H.0 
Cu,{OH)AsO,  +  H,0 


BConocIinio  P 

dilii 
Orthorhombio  0*6088  : 1 :  1DS79 


Cu.(OH)AbO,  +  8H,0 

Cu.(OH),VO,  +  6H.0? 

Cu.(OH),As,0,  +  H,0 

Cu.(0H),A8,0,  +  7H,0  Orthorhombio    df:8  =  0-98M:l 

Cu,(OH),As.O,+10H,0?  Rhombohedral  i  =  2-5588 

(Cu,Zn),{OH),(As,P),0.+6H.O       Monoclinic  or  Tridinio 

„  d:i:i  ft 

Pe,(0H),(P0,),+8H,0  Monoclinic 22520:1 :1-9819 79** 27' 

a  :  I  :i 
A1,(0H),(P0  J,  +  4iH,0  Orthorhombio  0-5049  : 1  : 6-3751 
Al,(OH),PO,  +  2iH,0       Orthorhombio  df :  i  =  0-6987 : 1 
A1,(OH),PO,  +  liH,-0       Orthorhombio  df :  i  =  0-499  : 1 


643.  Sphsrite 

644.  Liikeardite 
646.  Byanaite 


AL(OH).PO.  +  H.0 
(withHCuPO.H      " 


+  liH,0) 

A1.(0H).(P0,).  +  3iH.O 

(Al,Fe),(0H),A80,  +  5H,0 

A1,(0H).P©,  +  6H.0 
646.  Pharmaootiderita  Fe,(0H),(A80J,  -f  6H,0 
e47.  Caooxenita  Fe,(OH).PO,  +  HRft 

iihzi  ft 

648.  Becauiite  F6,(0H),(P0J.  +  2iH.OMonocUnio2-75S8: 1:4-0165 41^33' 

Eleonorite 


iBometric;  tetrahedral 


I80CLA8ITB.  885 

64e.  Childrenite  (Pe,Mn)Al(OH),PO,  +  2H.0     Orth.      0-7780  :  1  :  0-5258 

B50.  Eosphorite  (Mn Je)Al(OH),PO,  +  2H,0        «         0-7768  : 1  :  0-5150 


961.  MazapiUte  Ca.Fe,(Fe0),(0H).(A80 J  +  5H.0  ,,  ,    ,    ^  ,,,^ 

Orthorhombic  0-8617  : 1 :  0-9980 

652.  Calcioferrite         Ca,Fe,(OH),(POj,  +  fiH,0    Monoclinic 

653.  Boricldte  CaFe,(OH),(PO,),  +  4H,0? 

654.  Liroconite  Cu.Al,(0H),.(A80,),  4-  20H.O  Monoclinic 

d  :  5  :  (5  =  1-3191 : 1  : 1-6808    /?  =  88°  33 

655.  Chenevixite  Gn,(FeO),A8,0.  +  3H.0  ? 

Henwoodite 

656.  Chalcoaiderite       CuFe,P,0„.8H,0  Triclinic 

&\l\d\  =  0-7910  : 1  :  06051;  a  =  92*^  68\  fi  =  93°  30',  y  =  107°  41' 
657   QoyasBite  Ca,Al,„P,0„.9H,0 

658.  Plumbognmmite    PbAl,P,0„.9H,0  pt. 


659.  Torbernite  Oa(UOJ,P,0.  +  8H,0    Tetragonal  i  =  2-9361 

660.  Zeunerite  Cu(U0,).A8,0,  +  8H,0         "  <!  =  2-9125 

661.  Autnnite  Ca(UO,).P,0,  +  8H,0    Orthorhombic    0-9875  : 1 :  2-8517 

662.  Uranospinite  Ca(U0,),A8,0,  +  SH.O       '     " 

663.  Uranocircito  Ba(UO,),P,0,+  8H,0  •* 

664.  Phoaphnranylite  (UO,),(POJ,  +  eH.O 
666.  Trttgerite  (U0,),(A80,),  +  12HiO 

666.  Walpuri^ite  Bi.„(U0,)3(0H),,(A80J, 

667.  Ehagite  Bi„(0H)„(A8O,), 

6Bi,0,.2A8,0,  +  9H,0 

668.  Mixite  Cu„BifOH)JAsO,),  +  7H,0 


620.  ISOCLA8ITE.    Isoklas  Sandberger,  J.  pr.  Cb.,  2,  125,  1870. 
Monoclinic  ?    In  minute  crystals  with  dull  faces.    Also  columnar. 
Cleavage:  clinodiagonal,  perfect.    H.  =  1'5.    G.  =  2'92,    Luster  vitreouB  to 
pearly.    Colorless  to  snow-white. 

Comp.— Ca,P,0,.Ca(0H),.4H,0  or  4CaO.P,0,.5H,0  =  Phosphorus  pentoxide 
31-2,  lime  49-1,  water  19*7  =  100. 
AnaL— Sandbcrger,  1.  c. 

PaO,  29  90      •        CaO  4951  HjO  18-53  (ign.)  H,0  206  (at  100')  =  100 

Pyr.,  etc.— In  the  closed  tube  gives  off  Deutral  water.  B.B.  the  fresh  mineral  glows  and 
fuses.    Soluble  in  hvdrocliloric  acid.. 

Obv. — Found  with  bornstone  and  brown -spar  on  specimens  from  Joachlmsthal,  obtained 
eighty  years  ago.  and  now  in  tbe  WUrzburg  Museum. 

Altered  crystals  yielded:  P^Ot  8400.  CaO  1-00.  MgO  17*90,  NatO  9^80,  F«iO«,AltOi  O'Zfki 
H«0  9-22  (ign).  H,()  2426<100*').  insol.  0  18  =  9612. 

Named  from  taros,  equal,  and  KXdart?,  fracture. 
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627.  HBMAFIBBZTS.    Aimafibrit  £.  J,  IgeUtrSm,  Ofv.  Ak.  Stockh.,  41,  No.  4  81 18M. 

^ftmafibrite. 

Orthorhombic.     Axes  d:h  :6=z  0-5261  :  1 : 1-1510  H.  Sjogren'. 
100  A  110  =  27°  45',  001  A  101  =  65°  26^',  001  A  Oil  =  49°  1'. 

Ponns' :    b  (010,  i-I),  m  (110.  /).  «(122,  1-2). 

Angles:    mm^"  =  ♦SS*  80',    ee'  =  71*  19'.    ee"  =  115'  86'.    e^"  =  •75'*  4J)*.    he=z  52*  Iff, 
fM  =  36**  44'.    The  form  approxiuiates  closely  to  that  of  scorodite,  strengite,  and  reddinglte. 

CiyStals  prismatic;  commonly  iu  spherical  radiated  groups  with 
fibrous  structure. 

Cleavage:   b  distinct;  m  less  so.     Fracture  uneven.    Brittle., 
H.  =3.    G.  =  3-50-3'65  A.  Sj.     Luster  vitreous  on  crystiilline  faces, 
greasy  on   the  fracture.    Color  brownish  red  to  garnet-red,  soon 
m   Ij     becoming   brownish  black    to  black.      Streak    brick-red.     Trans- 
parent to  translucent. 

Optically  -j-.  Ax.  pi.  \a.  Bx  JL  c.  2E  =  70°  approx.  Dis- 
persion p  >  t». 

Comp,— Mn,A830..3Mn(OH),  +  2H,0  or  6MnO.As,0;5H,0 
=  Arsenic  pentoxide  30*93,  manganese  protoxide  57'0,  water  12*1 
=  100. 

AnaL— 1,  A.  Sjogren.  Zs.  Er.,  10. 129, 1885.    2,  C.  H.  LuadstrOm.  ibid. 


As,0, 

MnO 

PeO 

H.O 

1. 

Nordmark 

80-76 

57-94 

079 

1201 

=  101-50 

2. 

«« 

80-88 

58-02 

0-25 

13-01 

MgO  0-41  =s  lGl-57 

An  earlier  but  incorrect  analysis  with  somewhat  different  results  is  given  by  IgelstrOm,  1.  c. 

P3rr*— B.B.  fuses  easily  to  ti  black  shiggy  bead.  Oo  charcoal  yields  ai*seiiical  fumes.  Gives 
off  water  iu  the  closed  tube,  and  becomes  black.    Soluble  iu  hydrochloric  acid. 

Obs. — Occurs  with  other  mangauese  mincnils  at  the  Moss  mine,  Nordmark,  Sweden;  jt  is 
easilv  decomposed  on  exposure  and  goes  over  into  a  black  foliated  mineral.  Named  from  atua^ 
Uooa,  and  Latiu  fbra,  fiber,  in  allusion  to  its  red  color  and  also  to  the  fibrous  structure. 

Ref.->  O.  For.  FOrh.,  7.  386. 1884,  and  Zs.  Er.,  10.  126, 1885.  Cf.  also  Btd..  BolL  8oc 
Uin.,  7, 124, 1884. 

628.  CONTCHALOITB.    Konichalcit  Bmthaupt  and  PMaehe,  Pogg..  77, 189. 1849. 

Seniform  and  massive,  resembling  malachite. 

Pi-acture  splintery.  Brittle.  H.  =  4  5.  G.  =  4-123.  Color  pistachio-green, 
inclining  to  emerald-green;  streak  the 'same.     Subtranslucent. 

Comp.— Perhaps  (Cu,Ca),As,0,.(Cu,Ca)(OH),  +  iKfl  or  4(Cu,Ca)0.As.O,. 
11H,0  =  Arsenic  pentoxide  43*6,  cupric  oxide  301,  lime  212,  water  51  =  lOO. 
Here  Cu  :  Ca  =  1 :  1. 

The  original  mineral  also  contains  phosphorus  and  in  small  amount  vanadium  replacing  the 
arsenic.  These  are  absent  in  the  Utah  variety,  which  also  contains  zinc  and  further  gives  the 
raUo  RO  :  AssO. :  H9O  x=  4  :  9*44  :  1*64. 

AjiaL— 1-3,  Fritzsche,  L  0.    4,  EiUebrand.  Proc  Col.  So.  Soc.,  1, 114, 1881 

As,0»    PtO.   YtOt  CuO     OaO    ZnO  HsO 

1.  Spain  80-68  [8*81]  1-78    81*76  21*86  —     561  s  100 

8.      '*  82-41       —  81-60  21-82  5*80 

8.      *'  undet.  910  undet.  2210  5*66         [CO,  0-971.  quartz  0  90  s  100 

4.  Utah  89-94  014  —     2868  19-79  2 86    552  FesO.  036.  MgO  0*54,  Ag  0*30. 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  gives  water  and  turns  black.  In  the  forcepe 
fuses,  and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  adjacent  to  tbenssay. 
On  charcoal  fuses  with  deflagration  to  a  red  slag-like  mass,  which  gives  an  alkaline  reaclioa  10 
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paper,  and  with  soda  gives  a  globule  of  copper.  On  charcoal,  with  tolt  of  pbosphonit  and 
metallic  lead,  the  Spanish  mineral  yields  a  glass  which  is  dark  yellow  while  hot  and  chrome-green 
on  cooling  (vanadium). 

Obs.— From  Hinalosa  de  Cordova,  in  Andalusia,  Spain.  Also  from  the  American  Eagle* 
laine,  Tintic  district,  Utah,  where  it  occurs  with  other  copper  arsenates,  derived  from  the  altera- 
tkm  of  cnargite. 

Named  from  Koria,  powder,  and  x<'^^'^oi»  ^^^^ 

629.  BAYLDOHTTB.    A,  E.  Church,  J.  Ch.  Soc.,  18,  265,  1865. 

In  minute  mammillary  concretionSi  with  a  drusy  surface.  Stnzctnre  often 
iomewhat  reticulated. 

Fracture  subconchoidal,  uneven.  H.=:4*5.  0.=  5*35.  Luster  strong  resmous 
Color  grass-green  to  blackish  green.  Streak  siskin-  to  apple-green.  Subtranslu- 
Gent. 

Comfr— (Pb,Cu),AB^,.(Pb,Cu)(OH),  -f  H.O  or  4(Pb,Ou)O.As,0..2H,0,  with 
Pb  :  Cu  =  1  :  3  =  Arsenic  pentoxide  31*7,  cupric  oxide  32 '7|  lead  protoxide  30*6^ 
irater  5*0  =  100. 

AnaL— Church,  1.  c. 

fAs.O»  81-76        CuOaO-88        PbO  80*18        H.O  4*58        Fe,0>,  CaO,  and  loss  2  65  s=  100 

« 

Pjrr.,  etc.— B.B.  gives  off  water  and  becomes  black.  On  charcoal  fuses  to  a  black  bead, 
deflagrates,  giving  off  arsenical  fumes,  and  leaves  a  white  metallic  bead  of  lead  and  copper. 
"With  borax  in  outer  flame  gives  a  blue  bead.    Difficultly  soluble  In  nitric  acid. 

Obs.— Occurs  in  Cornwall.    Named  after  Dr.  John  Bayldon. 

630.  TAOILITB.  Tagilith  (fr.  N.  Tagilsk)  HBrmann,  J.  pr.  Ch..  37..  184, 1846;  (fr.  Ulleis- 
reuth)  Breith,,  B.  H.  Ztg.,  24.  309,  1865. 

Monpclinic,  but  likeliroconite  in  habit  of  cryBtals^  Breith.  Also  in  reniform 
or  spheroidal  concretions.    Structure  fibrous;  also  earthy. 

Cleavage:  brachydiagonal,  distinct.  Fracture  uneven.  Brittle.  H.  =  3-4. 
G.  =  4*076  Breith.  Luster  vitreous,  Coloif  verdigris-  to  emerald-green.  Streak 
verdigris-green.    Subtranslucent. 

Comp.— Cu,P,0,.Ou(OH),  +  2H.0  or4CuO.P,0^.3H,0=Pho6phonis  pentoxide 
S7'7,  cupric  oxide  61-8,  water  10-5  =  100. 

AnaL— 1,  Hermann,  1.  C,  including  a  little  limonite.  2,  Field,  Ch.  Gaz„  17,  225,  June 
10, 1869. 


P,0 

CuO 

H,0 

1.  Ural 

26-44 

6122 

10-77 

Fe,0,  1-50  s  100 

2.  Coquimbo 

27*42 

61-70 

10-25 

=  99-37 

,  r.— Like  libethenite,  p.  786. 

Obs.— Occurs  At  Nizhni  Tagilsk  in  the  Ural,  on  limonite;  at  the  Arme  Hilfe  mine,  Ullen* 
reuth,  in  minute  crystals  and  reniform  groiips  or  masses,  on  limonite.  with  quartz;  in  8.  Americap 
At  the  Mercedes  mine,  Coquimbo,  fibrous  on  limonite. 

Hermann's  UigiliU  was  in  reniform  concretions,  with  H.  =  8,  O.  =  8*5,  and  color  emerald- 
to  moon t<dn -green;  and  had  the  composition  mentioned.  The  other  characters  in  the  above 
^escripliun  (excepting  the  anal,  by  Field)  are  from  Breithaupt,  in  an  account  of  the  Ullersreutli 
ore,  which  he  refers  to  tagilife,  but  which  has  not  beien  analyzed  and  may  perhaps  not  be  that 


631.  ZiBUCOOHALOITB.    Leucochalcit  Sandberger,  PeUnen,  Jb.  Min.,  1,  268,  1881. 

lu  very  slender,  needle-like  crystals.  Nearly  white,  witli  tinge  of  green. 
liUSter  silky. 

Comp.— Probably  Cu,A8,0,.Cu(0H),  +  2H,0  or  40uO.A8,0..3H,0  =  Arsenio 
pentoxide  42*7,  cupric  oxide  47-2.  water  lO'O  =.100. 


838 
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AnaL— Petersen. 

Ai.0,  [87  89J         P.O.  1  eO        CuO  4710        CaO  1'56        MgO  2-28        !giL»  9-57^==  100 

•  HtO.COt  tr. 

PjTTf  etc^Becomes  first  green  on  Ignition,  and  finally  fuses  to  a  black  glass. 
Obs.— Occurs  as  a  delicate  coating  With  malachite  and  calcite  at  the  Wilnelmine  mine  in  the 
fipessart,  Germany. 


632.  EUCHROmi.    Euchroit  BreiHiaupt,  Char.,  172,  206, 1828. 

Orthorhombic.    Axes  d:h:i=:  0'6088  : 1  :  1'0379  Haidinger'. 
100  A  110  =  31°  20',  001  A  101  =  69°  36^',  001  A  OH  =  46°  4'. 

Formal .  5  (QIC,  »-i)»  c  (001,  0);  m  (110,  /),  •  {^,  i^),  I  (120,  i-i);  d  (102,  fl)*,  e  (101, 1-if , 
%  (Oil,  14). 

Angles:    mm'"  =  •62*  40',    •»'  =  95'  12'.   W  =  78*  47J'.   <«*  =  80'  62',   «'  =  IW  Iff, 
nn'  =  ni2'  8'. 

Habit  prismatic ;  faces  msl  striated  yertically. 

Cleavage :  fiu  ^  (OH)  in  traces.    Fracture  small  conchoidal  to  uneren.     Bather 

brittle.    H.  =  3-5-4.     G.  =  3-389.    Luster  vitreous.    Color 
bright  emerald-  or  leek-green.    Transparent  to  translucent 
Optically  +.    Ax.  pi.  |  a.    Bz  X  c.    Axial  angles: 

2E  =  61*  11'  at  17'  C.    and    56'  8'  at  86*  C,  Dx.* 

Comp^Cu^As  O..Cu(OH),  +  6H,0  or  4CuO.A8A-7H,0 
=  Arsenic  pentoxiae  34*2,  cupric  oxide  47*1,  water  18 -7 =100. 

Analyses  agree  closely,  see  5th  £d.,  p.  666.    WOhler  obtained: 

As,Oi  88'22.  CuO  4809,  H,0  18  89  =  99*70.  Lieb.  Ann.,  61,  285, 1844. 

'Byt^  etc.— In  the  closed  tube  gives  more  water,  but  has  otherwise 

the  same  reactions  as  olivenite. 

Obs«— Occurs  in  quartzose  mica  slate  at  Libethen  in  Hungary,  in  crystals  of  consldenible 

size,  having  much  resemblance  to  dioptase. 

Namea  from  evxpoa,  beautiful  color. 


Alt— Tschermak  suggests  that  olivenite  may  be  euchroite  altered  by  the  loss  of  watw.  be 
laing  crvstals  of  olivenite 
61. 129. 


finding  crystals  of  olivenite  projecting  from  the  holes  of  cavernous  etichroite,  fier.  Ak.  Wien. 


Ref.— *  Ed.  J.  Sc.,  a,  188,  1825,  or  Pogg.,  6.  165,  1825;  also  Dx.,  Ann.  Ch.  Phys.,  13,  429; 
1845.  >  Solly,  Proc.  Cambridge  Phil.  Soc.,  4,  6, 1888.  *  Propr.  Opt.,  2,  80, 1859,  K.  R,  57, 
1867. 


633.  VOLBORTHITB.    He»9,  Bull.  Ac.  St.  Pet.,  4,  1888,  and  J.  pr.  Ch.,  14,  ^  18S8. 

Knauffite.    Vanadate  of  Copper.    Vanadinsaures  Kupfer. 

In  small  six-sided  tables,  often  aggregated  in  ^lobular  foriAs. 

Cleavage:  in  one  direction  very  perfect.  H.  =  3-3"5.  G.  =  3*55  Credner. 
Luster  pearly  to  vitreous.  Color  olive-green,  citron-yellow.  Streak  dear  yellowish 
green,  nearly  yellow.    Thin  splinters  translucent. 

Comp. — A  hydrous  vanadate  of  copper,  barium,  and  calcium;  perhaps 
(Cu,Ca,Ba),(OH),VO,  +  6H,0  =  Vanadium  pentoxide  19-6,  cupric  oxide  38-4,  lime 
6-8,  baryta  6-2,  water  29*0  =  100. 

AnaL— 1,  2.  Genth,  Am.  Phil.  Soc.  Philad.,  17, 12d,  1877;  la,  2a,  the  same,  after  deductkM 
of  impurities  (Rg..  Min.  Ch.  Erg.,  268, 1886). 


1. 
9. 
la. 
9a. 


v.o. 

CuO 

BaO 

CaO 

MgO 

1862 

8404 

4-29 

4-29 

8-01 

18*69 

88*01 

480 

4-49 

1*42 

14-74 

86-84 

4-64 

4-64 

8-26 

14-56 

40-70 

4-60 

4-80 

1-52 

f 


H.O 

SiOi 

A1.0, 

Fs.0t 

8815 
81*60' 

1*88 

4-45 

1-77  =  100 

1-86 

4*78 

0-45  =  100 

85-88 

^ 

^ 

—    S5  100 

8888 

— 

... 

-    »  100 
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Tlie  material  analyzed  consisted  oX  about  85  p.  c.  of  insoluble  gangue,  the  analysis  of  the 
remainder  is  given  m  1  and  2;  in  la,  2a,  the  corresponding  results  after  the  deduction  of 
the  impurities  are  given.  Calciovolborthite  or  Kalkvolborthit,  p.  790,  has  a  very  different 
composition. 

Pyr.,  etc.— B.B.  on  charcoal  fuses  easilv  to  a  black  bead,  which  in  the  inner  flame  becomes 
blackish  gray.  With  soda  on  charcoal  yields  copper;  with  borax  and  salt  of  phosphorus  reac- 
tions for  copper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  acidulated  with  hydrochloric  acid  and  boiled,  gives  an  emerald-green 
solution,  and  this  diluted  with  water  becomes  blue;  Ebl. 

Obs.— From  Siserak  and  Nizhni  Tagilsk  in  the  Ural,  where  it  was  found  bv  Dr.  A.  Yolborth, 
aftfer  whom  it  was  named;  and  from  several  mines  of  the  Permian  formation  in  the  government 
of  Perm,  especially  at  the  Alezandrov  mine  in  the  Motovilich  District 

€34.  CX)BNWALIitTB.    Comwallit  Zijp^tf,  Abh.  BOhm.  Gea  Prag,  1846. 

Massive. 

Fracture  concboidal*  H.  =  4'6.  G.  =;  4*16-4*17.  Color  emerald-green  to 
dark  yerdigris-green. 

Comp.— Ou3A8,0..20u(OH).  +  H,0  or  5CuO.A8,0,.3H,0  =  Arsenic  pentoxide 
33-8,  cupric  oxide  68*2,  water  7-9  =  iOO. 

JknaL— Church,  J.  Ch.  8oc.,  21,  276,  1868. 

AssOft  PaO*         €uO  HsO 

Q.  s  417  80-47 1  2-71  69*05 1  8-28    =    101-86 

An  earlier  analysis  by  Lerch  (5th  Ed.,  p.  569)  gave  18  p.  c.  HtO. 

P3rr.,  etc.— In  the  matiass  yields  water.  B.B.  on  charcoal  gives  arsenical  fumes,  and  a  bead 
of  copper  enveloped  in  a  brittle  crust. 

Obs.— Fkem  Cornwall,  occurring  in  small  botryoidal  or  disseminated  individuals  on  olivenite. 
Besembles  malachite,  but  differs  from  it  in  not  effervescing  with  acids. 

636.  TTROLira.  Enpferschaum  Wem„  Hoffm.  Min.,  3,  180,  1816.  Letzt.  Min.  Syst, 
19,  50,  1817.    Kupaphrite  Shop.,  Min.,  1.  294,  1885.    Tirolit  Haid,,  Handb.,  509, 1845. 

Orthorhombia  Axes  i  :  2  =  0-9325  : 1,  E.  S.  Dana'.  In  thin  crystals,  tabular 
I  Cy  and  elongated  I  S,  the  free  extremity  bounded  by  the  forms:  ^(OlOyt-i), 
m  (110,  /),  /  (120,  1-2).  Angles:  mm'^'  =  ♦86%  am  =  43%  IV  =  56^  24', 
hi  =  28^  12^ 

Distinct  crystals  rare,  usually  grouped  in  fan-shaped  forms  and  closely  foliated 
aggregates.    Also  reniform,  massive;  structure  radiate  foliaceous,  surface  drusy. 

Cleavage:  c  highly  perfect,  micaceous.  Very  sectile.  Thin  laminae  flexible. 
H.=  1-1-5.  G.=  3-02-3'098.  Luster:  c  pearly;  other  faces  vitreous.  Color  pale 
apple-green  and  yerdi^ris-green,  inclining  to  sky-blue.  Streak  a  little  paler. 
Translucent  to  snbtranslucent  Optically  — .  Ax.  pi.  |  ft.  Bx  J.  c.  Axial  angle 
large. 

Comp.— Perhaps  Cu,A8,0,.2Cu(OH),  +  7H,0  or  5CuO.As,0,.9H,0  =  Arsenic 
pentoxide  29*2,  cupric  oxide  50*2,  water  20-6  =  100. 

Kobell's  analysis,  quoted  below,  gives  18*65  CaCOt,  present  apparently  as  an  impurity;  it  is 
also  stated  (K.-Z.  Min..  540,  1885)  that  Frenzel  found  18  p.  c.  CaCOa  in  the  Schncebcrg  mineral, 
further,  recent  careful  analyses  by  Hillebrand  on  material  seemingly  faultless  show  no  carbonic 
acid,  but,  on  the  other  hand,  some  sulphuric  acid  which  is  not  to  be  explained  as  due  to  admixed 
gypsum;  the  exact  composition  is  hence  complex  and  as  yet  uncertain. 

AnaL— 1,  2.  Hillebnind,  Am.  J.  Sc.,  36,  800,  1888;  from  2.  125  p.  c.  ganguc  has  been 
deducted.  8,  R.  Pearce,  Proc.  Col.  Soc.,  2,  185,  160,  1886.  4.  Ebl.,  Fogg.,  18,  253,  1.830. 
5,  Church.  J.  Ch.  Soc..  26,  108.  1873. 

G.        As»0»   CuO    CaO     H.O 
1.  Utah  8-27 

a.    " 

CaCO» 

4.  Falkenstein  2501    48  88  18-65    17*46  =  100 

6u  Libethen(?)  8-162       2929    50  06  11*92    [8'78J=  100 

It  is  not  clear  that  anal.  5  belongs  here. 
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P3nr.,  •to.— In  the  closed  tube  decrepitates  and  yields  much  water.  B.B.  in  tiie  forcepi 
fuses  to  a  steel-gray  globule.  On  charcoal  gives  off  arsenical  fumes,  and  fuses  quietly  without 
detla^ration  to  a  slaggy  mass,  which  in  R.F.  yields  globules  of  copper.  Soluble  in  nitric  add, 
ill  some  cases  with  effervescence.  Soluble  iu  ammonia,  yieldiug  a  blue  solutiou  aud  a  white 
.residue  of  calcium  carbonate. 

Obs.— Usually  occurs  in  the  cavities  of  calamine,  calcite,  or  quartz,  accompnDied  by  other 
•ores  of  copper,  appearing  in  small  aggregated  aud  diverging  fibrous  groups  of  a  pale  green 
color,  and  possessing  a  delicate  silky  luster.  Has  beeu  observed  in  the  Bauat.  at  rosing  aud 
Libetheii^.iD  Hungary;  Nerchinsk  in  Siberia;  Falkenstein  and  Schwatz  in  Tyrol;  Saalfeld 
in  Thiiringia;  Riechelsdorf  in  Hesse;  Schneeberg  in  the  Erzgebirge;  in  Zechstein-doloinite 
near  Bieber. 

In 'the  U  States,  in  the  Tin  tic  district,  Utah,  at  the  Mammoth  mine  with  chalcophyllite  and 
other  related  species. 

Rel— 1  £.  S.  Dana,  Utah.  Am.  J.  So.,  39,  278. 1890. 

636.  OHAIiOOPHYZJUTB.  Cuivre  arseniatd  lamelliforme  H,  Tr.,  180t;  Vauquelin, 
J.  Mines,  10,  562.  1801.  Blftttriees  Olivenerz,  Kupferglimmer,  Karst,  Hoff's  Mag..  I.  548. 
1801;  Lud wig's  Werner,  180.  1803.  Copper  Mica  Javu$on,  Min..  1820.  Kiipferphyllit  Br€itk . 
Chart,  42.  1832.  Erinite  Beud.,  Tr..  2.  598,  1832.  Dmr.Dx,,  Ann.  Ch.,  Phys.,  13.  420. 1845. 
Chalkophyllit  Breith,,  Handb.,  149.  1847.    Tamarite  B.  d  Ji.,  Min.,  1852. 

Rhombohedral.     Axis  i  =  2-5538;  0001  A  lOil  =  71**  16'  Des  Cloizeaax*. 

Ponn8»:  <j(0001,  0);  fii(1010,  /);  « (lOiC,  J)^.  •(10i2.  i),  r{10h,  B),  rf(0li8.t)», 
«  (0112.  -  i). 

Angles :  cw  =  26*  10^',  ev  =  55*  51',  «•  =  71'  16'.  ci  =  44*  30^',  c*  =  65*  51', 
vw   =  44'  55'    rr'  =  'HO'  12 ,    dd  =  74*  45|',    ee'  =  91*  34 

Usually  in  six-sided  tabular  crystals;  faces  c  sometimes  triangularly  striated. 
^^  2.  ^^^^  foliated  massive,  and  in 

druses. 

Cleavage:  c  highly  perfect; 
r  iu  traces.  H.  =  2.  O.  =  2-4- 
2'G6;  2-435  Cornwall,  Hermann; 

«     1    «     1   «  «  TT*  u  Txr..ks»r.fr.n  2'C59  ib,  Damour.    Luster  of  c 

Fig.  1.  simple  form.    2.  Utah.  Washington.  ^^^^j^.  ^^  ^^^^^  ^^^  ^.^^^^ 

or  subadamantine.     Color  emerald-  or  grass-green    to  verdiffris-green.    Streak 
Bomewhat  paler  than  the  color.    Transparent  to  translucent     Optically  — . 

Comp. — A  highly  basic  arsenate  of  copper;   formula  uncertain,  anal.  2  giTes: 
7CuO.As,0,.14H,0;  anal.  4  gives  approx.:  9CuO.Al,0,.2A8,0,.27H,0  (Rg.). 

AnaL— 1,  Hermann,  J.  pr.  Ch  .  33.  294.  1844.  2,  8.  Damour,  Ann.  Ch.  Phys..  13, 413, 
1846.    4,  Church.  J.  Ch.  Soc. .  23,  168, 1870. 

O.  AsaO»      PaO»      CuO        HsO      AUOt 

1.  Cornwall    2  435  17  51-    undeL      44*45       81 19       8'98«  FeO  2*92  =  100 

2.  "  2-659  19*35        1'29       52*92       23*94        1*80    =99*30 

3.  ••  "  21-27        1-56       52  30        22*58       213    =99*84 

4.  ••         2-44         f  15  54         —        4614      [31-75]*     597   FetO,  0 60  =  100 

•  With  P,0,  «»  At  100%  1406  p.  c. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  yields  much  wnter.  and  gives  a  residue  of  olitc- 
tfreen  scales.    In  other  respects  like  olivenite.    Soluble  in  nitric  acid,  nxui  in  ammonia. 

Obs.— The  copper  mines  of  Tingtang,  Wheal  Gorlund.  and  Wheal  Unity,  near  Redniih,  are 
its  principal  localities  in  Cornwall.  Occurs  also  crystallized  iu  iron  ore  at  Sayda  in  Saxony; 
In  minute  crystals  at  Herrcngnmd  in  Hungary;  Molaawa  iu  the  Banat.    Nizhni  Tngilsk  iu  tlie 

Ural,  but  nire.  .    ,        . 

In  the  U.  States,  in  the  Tiiitic  district,  Utah,  at  the  Mamnu»lh  mine,  with  clinoclasite  tod 
other  Tt)latcd  species  derived  from  cnargite 

>ftlt.— Found  altered  to  chrysocolla. 

Ret— «  Ann.  Ch.  Phys.,  13.  420.  1845  (caUed  by  him  erinite).    •  See  Miller,  I  c. 

*  U  S.  WashinKtou,  Utah,  Am.  J.  Sic..  35,  303  1883. 
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637.  yB8ZBLTITB.    Sehrauf,  Adz.  Akad.  Wien,  185, 1874;  Za.  Er.,  4,  81. 1879. 
Monoclinic  (or  tricHnic?).    Form  as  in  figure. 

Measured  angles.  Schrauf  >     mif  =  84*  47 .    ee  =  70*  48'-51%  Inclination  edge  e/e  to  m/M 
■=  7«'  lOn  also  me  =  57*  19'     me  =  104*  8  .    Me  =  104*  16'. 

Incrustiug,  consistine  of  a  mnular  aggr^;ate  of  indistinct  crystalline 
Individuals.  Occasionally  in  distinct  crystals,  combinations  of  the  prism 
and  bracbydome* 

H.  =  3*5-4.    Q.  =  8'581.    Color  and  streak  greenish  blue. 

Oomp.— A  hydrous  pboepbo-arsenate  of  copper  and  zinc;  perhaps  (Rg.) 
7R0.(P, As),Oft.9HnO  =  (R  =  Zn :  Cu  =  2 :  8.  As  ;  P  =  2  .  8).  requiring: 
Arsenic  pentoxide  10'2,  phosphorus  pentokide  9*5,  cuprib  oxide  87*5, 
sine  oxide  34*8,  water  181  =  100. 

AnaL— Schrauf  (on  0*1  gr.). 


As,Ot 
10-41 


P.0» 
901 


CuO 
87-84 


ZnO 
25*20 


B,0 

17*05  =  99-01 


Oba.— Occurs  as  an  Incrustation  on  granite,  and  on  limonite,  at  Morawitza»  in  the 
£anat. 

Named  afier  the  mining  engineer  Veszelyi. 

Ret—'  L.  c,  Schraurs  letters  are  retained*  m  =  Oil,  •  =  110,  also  S  (201)  and  <r  (121)  rare. 
Schrauf  gives  a  triclinic  axial  system  (with  which  the  angles  do  not  wholly  agree),  but  it 
obviously  makes  small  chilm  to  exactness. 

638.  I.nDLAMXTB.    Nl  8.  Miukelyne  and  F.  Fieid,  Phil.  Mag..  3,  52. 185,  525, 1877. 

Monoclinic.    Axes  a  :  J : «}  =  2-2520  . 1 :  1-9819  j  ft  =  •79'  27'  =  001  A  100 
Kftsk  el  vne 

100  A  110  =  ♦65*^  414',  001  A  101  =  45^  53',  001  A  Oil  =  62^  49^'. 


Forms « 
•  (100,  U) 
4  (001.  0) 


fit  (110, 1) 
t  (201,  -  2-{) 


d  (iOl,  l-{) 
k  (201,  2-i) 


I  (Oil,  U) 
r(112, -J) 


p(ln. -1) 
q  (ill.  1) 


mm 
a 

ed 
ek 


i»t 


=  181*  28' 


87f 
=    45*  53' 
=    68'  87' 


U    =125'  40' 
cr    =  44' 

<^  =  or 

cm  =  85"  41 


eg 

at 

a'g 


68'  81 
64'    2 

85'  12' 
72'  17 


rr'  =  79'  52' 
pp  =  106*  46' 
gg'  s=*116*  81J' 


Crystals  small,  tabular  |  c.    Faces  c,  q  striated  or  furrowed  |  edge  c/a. 

Cleavage:  c  highly  perfect;  a  distinct.  H.  =  3*4. 
G.  =  3 '12.  Luster  vitreous,  brilliant.  Color  bright 
green.  Streak  greenish  white.  Transparent.  Optically 
+.  Ax,  pi.  I  A.  Bxg^  A  <J  =  -  67^  b\  Dispersion 
p  >  V  small ;  of  bfsectrices  nearly  zero. 

2H,  =  97*  60         2H,  =  119'         .*.   .2V  =  82'  22* 


9H 
water 


Comp.— 2Fe.P,0..Fe(0H)  +  8H,0  or  7Fe0.2P,0,. 
fi  =  Phosphorus  pentoxide  29*9,  iron  protoxide  b3'0, 
ter  17-1  =  100. 


AnaL— JPIight,  1.  c. 
P,0»  80  11 


FeO  52  76 


H,0  16  98  =  99-85 


PjrTf  etc^B  B.  colors  the  flame  pk\e  green,  and  leaves  a  black  residue.  In  the  closed  tuba 
decrepitates  violently,  becomes  dark  blue,  and  gives  off  water.  Soluble  in  dilute  hydrochloric 
•od  sulphuric  acids.  ,        ,  ^  •» 

Oba.— Occurs  with  siderite,  vivianite.  pyrite.  at  the  Wheal  Jane  mine,  near  Truro.  CornwalL 
Pfeobably  also  from  StOsgen  near  Linz  ou  the  Hliine.    Named  after  Mr.  Ludlam.  of  London. 
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639.  WAVZUXXm.  Wavellite  Babbingtan,  Davy's  Mem.  in  Phil.  Tr..  162,  18051 
Hydrargillite  Daty,  ib.,  155,  163.  Devouite  ITumuon.  Strahliger  Hydrargillit  (=  columoat 
var.  of  Diaspore)  HAtum.,  Uandb.,  448.  1813.  Lasionit  Fuchs,  Schw.  J..  18,  288,  1816,  24, 121. 
Striegisan  BreWi,,  Schw.  J.,  62,  879,  1831.  Tbonei-depbosphat  Germ.  Alumine  phosphat^e 
Fr.    Subphosphate  of  Alumina.    Kapnicit  Kenng,,  Ueb.,  1855,  1856-57. 

Orthorhombic.    Axes  d:l:i  =  0-50489  : 1  :  0-37614  Senflf'. 

100  A  110  =  26^  47i',  001  A  101  =  36^  36J',  001  A  Oil  =  20*^  33}'. 


FomuiM 
5  (010.  i-i) 


q  (1810.  i-iS)? 
m  (110.  J) 


n  (840.  ^4) 
p  (101.  M) 


9  (111.  1) 

o  (121.  2-2; 


r  (511-6.  V-V)" 


nn' 
PP' 

I. 


"'  =  •SS*  84|' 
=  112'    6^ 
=  •78*  18J' 


mr  =  69*  89' 
jt"  r=  79'  88' 
«t'"  =  88*  81' 


CO'   r=  61*  27' 
«/'  =  98*    r 

00"'  =  62'  r 


&»  =  78*  144' 
6<^  =  68*  6^' 


m 


Distinct  crrstifils  rare;  faces  ... 
striated  vertically.  Usually  in  aggre* 
gates,  hemispherical  or  globular  with 
ci^stalline  surflstce»  and  having  a  radi- 
ated structure. 

Cleavage:  p  and  b  rather  perfect 
(Senfl).  Fracture  uneven  to  subcon- 
choidal.  Brittle.  H.  =  3-25-4.  G.  = 
2*337,2*316.  Luster  vitreous,  inclining 
to  yearly  and  resinous.  Color  whit^ 
passipg  into  yellow,  ^en,  gray,  brown. 
Pigs.  1..  simple  form.   .2,  after  Senff.  and  black.    Streak  white.    Translacent 

Optically  +.  Ax.  pi.  la.  Bx  J.  c 
Dispersion  p>  v  smairfoil).    y  —  or  =  0*025  Lex.    Axial  angles  (Donnegal)  Dz. 


2H.., 
2B^bt 


76^82' 
76*  S' 
74*  29* 


e  . 


2Er  =  127*  18*  2Ho.r  =  114*  81' 
2E,  =  127*  2'  2Hay  =  114*  45* 
2Ebi=126*52'    2Ho.bi  =  115*  20' 


2Vr  =  72*    1'     Pr 

2Vy  =  7l*48*    fij 
2Vbi=7ri4'    0U 


1581 
1*626 
1 


Comp.— 4AIP0,.2Al(0H),  +  9H.0  or  3A1,0..2P,0^.12H,(>  =  Phosphorus  pent- 

o^de  35*2,  alumina  380,  water  26*8  =  100.    Fluorine  is  sometimes  present  up 

to  2  p.  c. 

AnaL— 1,  Beraelius,  Bchw.  J..  27.  68, 1819.  2,  Erdmann,  ib..  69.  154,  1888.  8.  Hermann. 
J.  pr.  Ch..  33,  288.  1844.  4.  Stftdeler,  Lieb.  Ann..  109.  305,  1859.  6.  Pisani,  C.  R.76,  79. 
im.  6,  Churoh.  J.  Ch.  8oo..  26. 110,  1878.  7.  Oenth.  Am.  J.  Sc..  23,  428.  1867.  8,  B.  F. 
Smith,  Am.  Ch.  J.,  6,  278. 188&    A]ao5th£d.,  576. 


1.  Devonshire 

2.  Striegis,  blue 
a  Zbirow 

4.  Hungary,  KapnicUe  (}.=  2*856 

5.  Montebras  G. = 2*88 

6.  Cork 

7.  Chester  Co..  Penn. 

8.  Upper  Milford,  Pemi. 

•  HF.  »  Dried  at  100*;  at  100 


P,0»  A1,0»    H,0  F 

88*40  85-85    2680  2  06« CaO 0-50,(Fe,Mn)tOtl-25r:99*85 

84*06  86*60    27*40  ir.  FetO.  100  =  99*06 

84*29  86-39    26  84  178«Fo,0>  1*20  =  100 

85*49  39-59  [24*921  —   =  100 

84-30  88-25    26*60  2*27  =  101*42 

8200  37  18    26*45«>  2  09  SiO,  0  19,  CaO,Fe«0.  ir.  =97*91 

84*68  36*67    28*29  tr.  limonite  0*22  =  99*86 

84-14  86*66    28  32  ir.  limonite  0  60  =  99*72 

*  loses  2*28  p.  c.  H,0,  at  20Q*  22*14.  the  rest  at  )&  red  best. 


Pyr.,  etc— In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  add 
and  color  Brazil- wood  paper  yeUow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forceps  swells 
up  and  splits  frequently  into  fine  ncicular  particles,  which  are  infusible,  but  color  the  fiameMle 
green;  moistened  with  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  CffMi 
solution.  Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric 
acid  gives  off  fumes  of  hvdrofluoric  acid,  which  etch  glass.  Soluble  in  hydrochloric  acid,  and 
also  in  caustib  potash. 

Obs.— Wavellite  jfta  first  discoversd  fo  a  tender  clay  shite  near  fiamstaple.  in  Devonshire. 
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Tyy  Dr.  Wavel.  It  has  sfaoe  been  found  at  Clonmel  and  Cork,  Ireland;  in  the  Shiant  Isles  of 
Scotland;  with  the  amblygonite  of  Montebras,  France;  at  Zbirow  and  Zajecov  in  Bohemia; 
at  Fraokenberg  and  Langenstriegis,  Saxouy;  DQnsberg  near  Oiessen,  Hesse  Darmstadt;  on 
brown  iron  ore  iu  the  Jura  limestone  at  Amoerg  in  Bavaria  (the  Uuumite  of  Fuchs);  in  a  man- 

fanese  mine  nt  Weinbach  near  Weilburg  in  Nassau  (€(enth):  at  Villa  Rica.  Minas  Oeraes,  Brazil. 
^apnieite  is  fn>m  Kapuik.  Hungary. 

In  the  United  States  reported  as  found  near  Sazton's  River,  Bellows  Falls,  N.  H.;  also  at 
the  slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehanna;  at  Silver  Hill  mine,  Davidson  Co.» 
K.  C,  with  nctinoUte,  pyrite,  and  native  silver;  at  White  Horse  Station,  Chester  Valley  R.  R., 
Pa.,  in  a  bed  of  limonite.  abundant  in  stalactitic  forms,  part  dnisy  with  rhombic  crystals,  and 
often* coated  with  a  pearly  scaly  mineral  yet  undetermined;  at  Magnet  Cove,  Arkansas,  in  fine 
stellate  radiaiions  of  a  light  green  to  deep  green  color. 

Named  after  Dr.  Wavel,  the  discoverer.  The  species  was  considered  a  varletv  of  diaspore 
bv  D'Aubuissou,  Bournon.  Hausmaun,  and  some  other  early  mineralogists,  and  placed  next  U> 
diaspore  by  Werner  in  1817;  while  Jameson  arranged  it  in  1816  among  the  zeolites. 

B«i^i  Pogg..  18,  474,  1880.    *  Dx.,  Montebras.  Ann.  Ch.  Fhys..  27,  406»  1872. 

LncE-WAVBLLiTB.     Kalkwavclllt  Koemann,    Zs.  O.  Ges.,  21,  799,  1869.      An  impure' 
inavellite  found  as  the  cement  of  a  phosphorite  breccia  at  Dehm  and  Ahlbacb.    Supposed  to 
contain  lime  as  an  essential  ingredient,  but  doubtful.    Bee  App.  i,  p.  9,  1872.    Aii  analysis 
<deducting  15  p.  c.  impurities)  gave: 

P,0»  28*89  A1.0,  85-65  CaO  14*86  H.O  21  09  =  99  99 

640.  FZSOBBBXTB.    ShehurovM,  Esrmann,  J.  pr.  Cb.,  83,  285, 1844. 
Orthorhombic.     Axes  df :  X  =  0-5937  : 1 ;  100  A  110  =  30^  44'  Koksharoy'. 

Forms  i    b  (010,  i-i),    c  (001,  0),    m  (110,  /);  with  also  g  (120,  ^S). 
Angles :    mm'"  =  "Or  28',    gff'  =  80'  8'. 

Crysials^small,  often  six-sided  prisms  {m,  b),  also  in  soaleSy  and  in  acicniar 
crystals  grouped  in  druses  in  radiating  form;  also  in  crusts. 

H.  =  5.  O.  =  2*46.  Luster  vitreous.  Color  grass-green  to  oliye-green,  and 
verdigris-green.  Ti-anslucent.  Optically  -{-.  Ax  pi.  |  a;  Bx  J.  c.  Axial  angles 
variable,  Dx.' 

2H«.r  =  66'  28'      /.   2£r  =  106'  45    2Har  =  180'  56'    also  2Har  =  124*  58'    A  r?  1*50-1 '56 
ffl«.y  =  66'   4       ,*.    2Ey  =  106'  18'    2Ha.y  =  181*   0' 

Comp.— A1P0,.A1(0H),  +  2JH,0  or  2A1,0,.P,0,.8H,0  =s  Phosphoms  pent- 
oxide  29*9,  alumina  41*6,  water  29*4  =  100. 
AnaL — Hermann,  1.  c. 

P,0.  AlaO,  H.O 

29-08  88*47  27'50    CuO  0'80.  Fe«0.,Hn,Ot  1*20,  gangue  8*00  =  100 

Pjrr-i  etc^B.B.  becomes  white,  and  clouded;  yields  much  water,  but  no  fluorine. 
Soluble  in  sulphuric  acid. 

Oba. — From  Nizhni  Tngilsk  in  the  Ural,  where  it  occurs  in  veins  tn  a  ferruginous  sandstona 
mnd  clay  slnte.  Also  reported  as  occurring  in  a  botryoidal,  enamel-like  form  at  Roman-GladnsL 
Hunenry  (F6ldt.  K5zl..  12,  179.  1882). 

Kamed  after  Fischer  v.  Waldheim  of  Moscow. 

Bel—*  Miu.  Riifisl.,  1.  81. 1858.    <  Dx.,  Vh.  Min.  Gks.,  9,  82. 1874. 

641.  PEOANITB.    Peganit  Breithaupt,  Schw.  J..  60,  808, 1880. 
Orthorhombic.    Axes  dil  =  0-499  : 1 ;  100  A  110  =  26^*^  approx.^  Breith^ 

Forms:    c(001,  0),    6(010,  «),    i»  (110, /).    r  (121,  2-8). 

Crystals  prismatic,  indistinct;  usually  in  aggregates,  passing  into  incrustations. 

Cleavage;  b,  e,  m,  all  indistinct  Fracture  uneven  to  subconchoidaL  Brittle. 
H-  =  3-3"5.  G.  =2'492-2-501.  Luster  greasy  to  vitreous.  Color  deep  green, 
greenish  gray,  s^eenish  white.    Streak  white. 

Ckwnp.— A1P0,.A1(0H)3  +  1|H,0  or  2A1.0,-PA-6H,0  =  Phosphoms  pentoxide 
S1*S>  alumina  44-9,  water  23-8  =  100. 


844  PHOaPHATBa,  ATtSENATES,  ETC. 

Aiud.--1,  Hermann*  J.  pr.  Ch.,  83,  287.  1844.  8,  Licbtcnberger,  Jb.  Min.,  819, 18911 
8,  Ftenzel,  ibicL 

PtO.      AltOi       H,0 

1.  8trieg{8  80*49       44*49       23*82  CuO.Fe,0>.gangue  2*20  s  100 

2.  Portugal  O.  =  8*48  86*14       88*90       28*14  CuO  0  64,  BaO  0*48  ==  99*26 
8.         *'              "                   84*88       89*62       28*58  CuO  0  88.  BaO  0*89  =  98*10 

P3rr^  etc— In  the  closed  tube  yields  water,  and  assumes  a  violet  or  rose  colon  B  B.  crscki 
open,  becomes  violet,  but  does  not  fuse.  Gives  but  a  faint  copper  reaction,  but  in  other  respecia 
like  turquois.    The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Obs.— Occurs  in  crusts,  consisting  of  small  prismatic  crystals,  at  Striegis,  near  Freiberji 
Saxony.    Also  at  Nobrya  near  Albergbaria  Velha  lu  Portugal. 

Named  from  mfyaroy^  an  herb,  in  allusion  to  the  color. 

642.  TURQUOIS.    ?Callais,  ?Callaina,  Plin.,  .^7,  66,  88.    Finizeffi  1W#.    Turques,  Tar* 

ouois  pt..  of  the  16th  century  and  later  (Turoues,  Fabyan's  Chronicle).  T8rkis  pt.  Oerm., 
Turchesa  liaL,  Turquoise  Fr.  Turquoise  J,  B.  2\ivernier,  Voy.  en  Turquie,  en  Persie^  etc.« 
Paris,  1678.  Turclune  Boeconi,  Museo  di  Fisica,  etc.,  278,  1697.  Orientalischer  T&rUa 
Demetriui  Aaaphi,  If.  Nord,  Bevtr .  5,  261,  PaUae,  ib.,  265.  Turquois  orieutale.  Calaite, 
Agapbite,  Johnite.  (?.  Fischer,  Mem.  Soc.  Imp.  N.  Moscon,  1,  1806;  also  iiis  Onomasticon  Min. 
Kus.  Imp.  Moscou.  1811,  and  Essai  sur  la  Turquoise,  Moscou.  1816,  of  which  Abstr.  in  Ann. 
Phil..  14,  406,  1819;  John,  Mem.  Soc.  Imp.  N.  Moscou.  1,  1806.  Schw.  J..  3,  98,  1807  (witli 
analyses  and  assertion  that  it  is  no  Od0nt(?2ite).  Hydmrgillite  pt.  Hauim.,  Haudb.,  444.  1818. 
Turquoise  dc  vleille  roche  (in  distinction  from  Odontolite.  or  T.  de  nouvelle  roche.  called  also 
Occidental  Turquois).    Kallait,  Kalait,  Oerm.    Turchcsia  Ital    Turquesa  Sjuin,    Turquoise. 

Massive;  amorphous  or  cryptocrystalliiie.  Reniform^  stalactitiCi  or  iiicriisting. 
In  thin  seatns  and  disseminated  grains.    Also  in  rolled  masses. 

Cleavage  none.  Fi*acture  small  conchoidal.  Bather  brittle.  H.  =  6.  G  = 
2*6^2*83;  2*621,  Hermann.  Luster  somewhat  waxy,  feeble.  Color  sky-blue,  bluish 
green  to  apple-green,  and  greenish  gray.  Streak  white  or  greenish.  Feebly  sub- 
translucent  to  opaque. 

Comp. — A  hyarous  phosphate  of  aluminium  colored  by  a  copper  compound, 

A1P0,.A1(0H),  +  H,0  or  2A1,0,.P,0..5H  0  =  Phosphorus  pentoxide  32-6.  alumina 

46*8,  water  20*6  =  100.      The  copper  salt  pi*esent  probably  has  the  composition 

2CuO.P,0,.4H.O  Clarke. 

Anal.— 1,  Hermann,  J.  pr.  Ch..  33,  282,  1844.  deducting  impurities.  Rg..  Min.  Ch..  887, 
1860.  2,  Church,  Ch.  News,  10.  290,  1864.  8.  Frenzel.  Min.  Mitth..  6, 184, 1883.  4.  ISicolayev. 
Kk.,  Min.  RussL,  9,  86, 1886.  6,  Moore.  Zs.  Kr.,  10,  210,  1885.  6-8,  Clarke,  Am.  J.  Sc.  32, 
211,  1886. 

G.  P,Oi  A1,0,  H,0  Cu0'*Fe,O,   CsO 

1.  Oriental,  6^1^                  2*62  28*90  47*45  1818  20)      110    1*85 MnO  0*50  s  100 

2.  Persia  2  75  82*86  4019  19*84  5  27  2'21*  —  MnO  0-36  =  100^ 
8.  Sinai                               2*70  |  28*40  88*61  20*69  8  82       ^     8*95MgO0 15.  S10«4  87. 

[§0.0  66=  100*15 
4.  Karkaralinsk  2*887       84*42  [85  79]  18*60    7*67      8*52     ^  =  100 

6.  California.  ;M0ii(f.  2*86         88*21    85*98    19*98    7*80      2*99      —  =    99*96 

6,  If.  Uexico,  bright  Uue      ^  8196    89  58t>  19*80    6  80       —     018  SiO.  1*16  =  08*87 

7,  '«*         pale  blue      2^05       82*86    86  88    19*60    7'51      2*40    0*88  SiO,  0*16  -  99*79 

8,  "         darkgreen  28*68    87-88    18*49    6  56      4  07   «7ul.  SiO,  4*20  s  99*83 

*  FeO.  ^  Includes  some  FCtOa 

P3rr-i  eto.^In  tlie  closed  tube  decrepitates,  jrields  water,  and  turns  brown  or  blmdu 
B.B.  in  the  forceps  becomes  brown 3ud  assumes  a  glassy  api)earance,  but  does  not  fuse;  colon 
the  flame  green;  moistened  with  hydrochloric  acid  the  color  is  at  first  blue  (copi>er  chloride). 
With  the  sodium  test  m^es  hydrogen  phosphide.  With  borax  and  salt  of  phosphorus  gives  bet  ~ 
In  O.F.  which  are  yellowish  green  while  hot  and  pure  green  on  cooling.  With  salt  of  nh< 
phorus  and  tin  on  charcoal  gives  an  opaque  red  bead  (copper).    Soluble  in  hydrochloric  acfdl 

Oba.— The  highly  prized  oriental  turquois  occurs  in  narrow  seams  (2  to  4  or  even  6  nim.  io 
thickness)  or  in  irregular  patches  in  the  brecciated  portions  of  a  porphvritic  trachyte  and  the 
surrounding  day  slate  in  Persia,  not  far  from  NishftpOr.  Ehorassan  (cf .  Bchindler,  Yh.  Q.  Reichs 
98, 1884,  Rec.  G.  Surv.  India.  17, 182^  1884};  the  exact  locality  is  stated  to  be  on  the  southern 
slopes  of  the  Mt.  Ali-Mirsa,  N.W.  of  the  village  Maddn.  41so  in  the  Megara  Valley.  Sinai, 
with  Ihnonite  in  seams  in  porphyry;  a  greenish  blue  variety  comes  from  the  EanarAlinsk 
CKirgeshi  Steppes),  Semipalatinsk,  Siberia.     Also  in  the  Juura-Ttabe  Hts.  in  Turicestso,  00 
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f6nt8  from  Samarlcand  with  Hmonlte,  etc.,  In  seams  In  a  aHIceota  clay  slate;  tiie  locality  haa 
been  worked  at  some  unknown  time  in  the  past.  An  impure  variety  is  found  at  Steine  la 
BUeala,  and  at  Oelsnitz  in  Saxony. 

In  the  U.  States,  occurs  in  the  Los  Cerillos  Hts.,  90  m.  S.E.  of  Santa  F6,  New  Mexico^ 
In  a  trachytic  rock,  a  locality  long  mined  by  the  Mexicans  and  in  recent  years  reopened  and  exten* 
aively  worked.  It  has  aiforded  some  fine  gems.  Cf.  Blake,  Am.  J.  Sc.,  26,  227,  1858;  26, 107, 
1888;  Siliiman-,  lb.,  22.  67, 1881;  Clarke  and  Diller,  1.  c;  also  Eunz,  Gems,  etc.,  of  the  U.  S., 
1890. 

Found  also  in  the  Burro  Mts.,  Grant  Co.,  N.  M.,  southwest  of  Silver  City  (Snow,  Am.  J. 
Sc,  41,  511, 1891);  at  the  Holy  Cross  Mt.,  Colorado.  A  pale  green  turquois  occurs  in  the  Sierra 
Nevada,  five  miles  north  of  Columbus,  Nevada;  a  kind  pseudomorphous  after  apatite  at  Taylor's 
nmch,  Chowchillas  river,  in  Fresno  Co..  California  (Zepn.  A  Moore,  1.  c). 

Domeyko  (Min.,  8d  Ed.)  refers  here  an  earthy  cupriferous  aluminium  phosphate  from  San 
Lorenzo,  Chili  (5th  £d.,  p.  587). 

On  the  microscopic  structure  of  turquois,  see  Bkg.,  Zs.  Er.,  2, 168, 1878,  3,  81, 1879. 

Natural  turquois  of  inferior  color  is  often  artificially  treated  to  give  it  the  tint  desired.  Mor^ 
over,  many  stones  which  are  of  a  fine  blue  when  first  found  retain  the  color  only  so  Ions  as 
they  are  kept  moist,  and  when  dry  they  fade,  become  a  dirty  green,  and  are  of  little  value.  iKich 
of  the  turquois  (not  artificial)  used  in  Jewelry  in  former  centuries,  as  well  as  the  present,  and 
that  described  in  the  early  works  ou  minenus,  wss  hone-turquoii  (called  also  odanioUte,  from 
66o^%  tooth),  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  manifest  under  a  microscope.  Moreover,  true  turquois.  when  decomposed  by  hydro- 
chloric acid,  gives  a  fine  blue  color  with  ammonia,  which  is  not  true  of  the  odontolite. 

The  Callaia  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rightly  so.  But  all  he 
says  of  it  is.  "  Callaissapphirum  imitatur,  candidior  et  litorosomarisimifis,"  resembling  sapphire 
(that  is.  lapu^k^Mli)  in  color,  but  paler,  and  like  the  sea  toward  the  shore;  indicating  a  greenish 
blae  ttfut  and  degree  of  opacity  corresponding  well  enough  with  much  turquois. 

The  CaOaina  also  of  Pliny  (to  which  he  devotes  a  long  chapter)  is  referred  to  this  species, 
and  with  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according 
to  him,  amid  inaccessible  rocks  in  the  countries  that  lie  at  the  back  of  India,  nearMt.  Caucnsus, 
etc.  He  also  stales  tbat  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreicn  sub- 
stances, which  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next 
sentence  of  a  kind  from  Carmania  (a  district  of  Persia)  as  of  better  quality  and  clearer,  and  tbia 
may  have  been  real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very 
true  uf  turquois.  He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a 
eettinff  of  gold,  the  contrast  peculiarly  befitting  it. 

Pliny  also  speaks  of  another  stone  called  Oallaiea  (37, 66),  and  says  of  it:  "  Callnicam  vocant 
e  turhido  callaino;  ferunt  pluris  coujuuctis  semper  iuveniri;"  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  "  AuqetU  (37,  54) 
multis  non  alia  videtur  quam  callaiqa,"  by  many  is  thought  to  be  nothing  but  callaina.  (See 
farther  CALLAmiTE,  p.  825). 

The  Pertian  smaragdtu,  or  emerald,  alluded  to  by  Pliny  (37.  18,  citing  from  Democritus), 
as  "without  transparency,  aereeable  and  uniform  in  color,  sati8i3ing  tbc  vision  without  allowing 
it  to  penetrate  it;"  may  have  oeen  turquois;  yet,  as  with  most  of  Pliry's  descriptions  (owing  to 
bis  mixing  diiZerent  things  of  similar  aspect),  when  all  the  other  chamcters  given  are  wei^^ed 
they  leave  doubt. 

It  is  probable  that  the  turquois— oriental  and  occidental— was  as  commonly  used  in  Persia 
as  a  gem  in  ancient  times  as  now.  The  name  turquois  (or  turquoise)  is  French  in  form,  and 
means  Turkuh,  a  Turkith  gem,  the  gem  having  come  into  Europe  through  Turkey. 

W.  P.  Blake  (1.  c,  and  ib.,  26, 197.  1888)  regards  the  bluish  green  turquois  of  Los  Cerilloa 
aa  the  ehakhihnitl  of  the  Mexieam;  he  proposes  the  mineralogical  name  chalchuite.  By 
others  this  Mexican  stone  is  referred  to  jade  (p.  871),  also  by  others  to  emerald. 

M3.  flPmBBITB.    Spharit «.  ZepharoHch,  Ber.  Ak.  Wien,  66  (1),  24, 1867. 

In  globular  concretionB  with  a  dmsy  faceted  surfacei  without  a  distinct  fibrons 
or  concentric  structure. 

Cleavage  distinct  in  one  direction.  H.  =r  ^.  G.  =  2*536.  Luster  greasy- 
witreous,  glimmering.  Color  light  gray,  bluish;  also  recLdiah  from  mixture  with- 
hematite.    Translucent. 

Comp.— Perhaps  4A1P0,.6A1(0H),  +  7H.0  or  5A1,0,.2P,0,.16H,0  =  Phoa- 
phoms  peutoxide  26*3,  alumina  47-I9  water  26*5  =  100. 

AnaL^l,  Boricky  Q.  c);  la,  same,  with  SiOt,  CaO,  MgO,  and  some  P|0|  (for  these  bases) 
excluded; 

P,0»      AltOs     MgO      CaO       H.O       SiOt 

h  f    88*68       42*86       2*60       1*41       2408       0*87    s      9085 

lA  ^    36-80       46*71         —  -^        96-40         *     «    100 
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Tyr^  etc.— Yields  water.  B.B.  is  infusible,  and  colors  the  flame  bluish  green.  With  cobalt 
solution  a  line  blue. 

Obs.— Occurs  lining  cavities  or  seams  in  hematite,  at  Zajecov,  north  of  St.  Benigna,  Bohemia^ 
in  Lower  Silurian  schists,  along  with  wavellite. 

Alt.— Becomes  opaque  white,  dull,  and  earthy  by  alteration. 

644.  IJSKBARDITE.    MasMyne,  Nature,  18,  426.  Aug.  15.  1878. 

Massive;  in  thin  iiicrusiiug  layers,  with  uniform  fibrous  structure.  Color  white,  with  a 
alight  blue  or  greenish  blue  tint. 

Oomp.— (Al,Fe)As04.2(Al,Fe)(OH)s  +  5HtiO  or  8(Al.Fe),Os.A8sOft.l6HiO  =  Anenic  peni- 
ozide  27  1,  nhmiina  30  9,  iron  sesquioxide  81,  water  38*9  =  100. 

AnaL-W.  Flight.  J.  Ch.  Soc.,  43.  140.  1883. 

M%Ot  AlaOs  FCaOs         H,0 

26-96         28-23         764        84-05*  CuO  103,  CaO  0-72,  SO,  Ml  =99-74' 

•Loss  at  ordinary  temp..  4*35  p.c;  at  100%  10*96  (6U,0);  at  120%  5*55  (3H,0);  at  140*- 
190*,  8  22.  and  with  lead  oxide.  4  97  (7H,0). 


Obs. — Occurs  in  crusts  one-fourth  of  an  inch  thick  as  a  coating  of  cavities  or  incrustation  on 
rtz  or  other  minerals:  accompanying 
«trthy  chlorite;  from  Liskeard,  Cornwal 


quartz  or  other  minerals:  accompanying  species  are  scorodite.  arsenopyrite.  chalcopyrite.  pyrite. 

ill. 


645.  BVANSrrB.    D.  Forbes,  Pliil.  Mag.,  28.  841.  1864. 
Massive;  renifcrm  or  botryoidal. 

Fracture  sabccaichoidal.  H.  =  3"5-4.  G.  =  1*939.  Luster  yitreous  or 
resinous;  internally  waxy.  Colorless,  or  milk-white;  sometimes  tinged  with  yellow 
or  blue.     Streiik  white.    Translucent,  subtranslucent. 

Comp.— 2A1P0,.4A1(0H),  +  12H,Oor3Al,0,.P,0,.18H,0  =  Phosphorus  pent- 
oxide  18*4,  alumina  39*6,  water  42-0  =  100. 
AnaL— Forbes.  I.e. 

i    P,0»  1905  AI.Oi  39*31  H,0  39  95  insol.  1*41  =  99*72 

Pyr.,  etc.— B.B.  in  closed  tube  yields  neutml  water,  decrepitates,  leaving  milk-white  powder. 
Infusible.  Moistened  with  sulphuric  acid  colors  the  tlame  green.  On  charcoal  with  cobalt 
solution  gives  intense  blue.  With  fluxes  trace  of  iirou.  Soluble  in  sulphuric,  nitric,  and  hydro- 
chloric acids.    Fluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik.  Hungary,  as  reniform  or  globular  concretions  on  limonite. 

Brought  in  1855  from  Hungary,  by  Brooke  Evans,  of  Birmingham,  England,  after  whom 
U  was  named.     It  was  labeled  allophane. 

A  mineral  occurring  in  a  small  fissure  in  the  Yoredale  Rocks.  RatclifFe  Wood.  Macclesfield, 
is  referred  here  by  A.  S.  Woodward.    The  loss  on  ignition  was  40  p  c.    Min.  Mag.,  6,  833, 1883. 

CoBRULEOLACTiTE.    Cocrulcolactin  r.  Petersen,  Jb.  Min..  353,  1871. 

Crypto-crystallino  to  micro-crystalline.  Fracture  uneven  to  conchoidal.  H.  =5.  O.  =5 
2*552-2-593.    Color  milk-white  passing  into  light  copper-blue.     Streak  white. 

Composition,  perhaps  3AlaOs.2PaOft.lOHaO  =  Phosphorus  pentoxide  369,  alumina  39*7 
water  23*4  =  100. 

Anal.— 1,  Petersen;  la,  obtained  from  1  after  excluding  10  p.  c.  impurities.  2,  Genth,  Min. 
Rep.  Pcnn..  143,  1875. 

P,0»  Al,0,    H,0     CuO* 

1.  Nassau  86  38    85  11    2123    1*40  Fe^Ot  0*98,  CaO  2*41.  MgO  OdO. 
la.        ••                                              3704    39-34    2362      —=  100  [SiO,  1*82, ZnO.F<r.=a»-4S 

2.  Chester  Co.,  Pa.  G.  =  2-696       8631    88-27    2170    425  insol.  0-54  =  101  07 


B.B.  decrepitates,  infusible,  on  charcoal  turns  reddish  gray.    With  cobalt  solution  gi 
deep  blue.    Moistened  with  sulphuric  acid  colors  the  tlame  green.    With  the  fluxes  gives  a  faint 
reaction  for  copiier.    Soluble  in  mineral  acids,  also  in  fixed  caustic  alkalies. 

From  the  Kiudsbere  Mine  near  Katzent'llubogeu.  Nassp.u.  A  similar  mineral  occurs  witli 
wavellite  at  General  Trimble's  iron  mine.  East  Whilelaud  Township,  Chester  Co.,  Penn. 

An  aluminium  phosphate,  referred  here  with  some  question  by  Wibel,  has  been  noted  aa 
forming  with  25  p.  c.  carbonaceous  matter,  the  substance  of  an  ancient  fabric  dug  up  at  Forat* 
bausPerlberg.    Jb.  Min..  1.  209  ref..  1890. 

Taranakitb  Hector  [Jurors'  Rep.  N.  ^.  Ex..  428.  18651.  Cox.  Trans.  K.  Z.  Inst.,  16,  38& 
1882. 
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Masslye,  resembllDg  wavelUte.    Soft.    Color  yellowish  white.    AnaL— Hector.  L  c 

P«Ot      A1,0,      FeO       OftO       K,0     KatO      HtO 

85*05       21*48       4  46       0*55       4*20        <r.         88*06  Ci  0*46.  BO,  tr.,  insol.  0  80  =  100 

Of  the  water.  16*46  p.c.  is  lost  at  100*,  and  17*60  more  at  a  red  heat  B.B.  fuses  readily. 
Ttom  Sagar  Loaves.  Tsranaki,  New  Zealand. 

Berlinitb  0.  W.  Blonutrand.  Ofv.  Ak.  Btockh.,  26, 108, 18^.  Tbollsitb,  ibid.,  p.  109. 
AuoiBUTE,  ibid.,  p.  199.    Attaooutb,  ibid.,  p.  201. 

These  are  sluminium  phosphates  from  the  iron  mine  of  Westanft,  Scania,  Sweden.  They 
need  further  study  to  show  that  they  are  all  independent  species.  The  characters  given  are 
as  follows: 

Bekunitb.  Ck>mpact  massive,  nO  cleavage,  resembles  quartz.  H.  =6.  O.  =  264. 
Luster  viireous.    Colorless  to  grayish  or  pale  rose-red.    Translucent.    Analysis: 

I     P,0»  54-84  A1.0,  40*27  Fe,0,  0*26  H«0  4*14  =  99*51 

This  corresponds  to  2AltOt.2PtO>.HtO.  B.B.  whitens  without  fushig.  Hardly  attacked 
by  acids.    Named  after  Prof.  N.  H.  Berlin,  of  the  University  of  Ipund. 

Trolleitb.  Compact,  with  indistinct  cleavage.  Fracture  even  to  obnchoidaL  H.  s=  6*6 
Q.  r=  8*10.    Luster  more  or  less  vitreous.    Color  pale  green.    Analysis: 

fP,0»46  72         AUO,  48-26         Fe,0.  2*75         CaO  0*97         H.O  6*28  =  99*98 

This  corresponds  to  4A1tOt.8PsOi.8H«0.  Scarcely  attacked  by  acids.  Named  after  the 
Swedish  chemist  H.  G.  TroUe-Wachtmeister. 

AuoEUTE.  Massive.  Cleavage  distinct  in  three  diredtibns.  O.  =.2*77.  Luster  of 
cleavage  surface  strongly  pearly.    Pale  red,  also  colorless.    Analysis: 

P.O,85*04       Al.0, 49*15       Fe.O,0  89       MnO0*81       CaO  109       H.0 12  85  :=  99*88 

This  corresponds  to  2AUOsiPtO|.8HtO.  Yields  much  water  in  the  glass  tube.  B.B.  infu- 
sible.   Scarcely  affected  by  acids.    Named  from  avyi^,  luUer. 

ATTACOLrrB,    Massive,  indistinctly  crystalline.     H.  s=  6.     G.  »  8*09.     Color  pale  red. 

Analysis!  {HtO  6*90  =  98*68 

}    P.O.  8606    Al,Oi  29*75    Fe.O,  8*98    HnO  8*02    MgO  0*88    CaO  18 19    Na,0  O-45 

8*6  p.  c.  SiOt  has  been  deducted;  the  formula  is  doubtful.  B.B.  fuses  easily,  and,  when 
more  heated,  with  intumescence,  to  a  brownish  yellow  glass.  With  soda  a  strong  manganese 
reaction.  Very  incompletely  decomposed  by  adds.  Named  from  drraKe^i,  mUman,  alluding 
to  the  color. 


1. 


2. 


646m  PHARMAOOSlD.UKiTJ3.  ?Fer  min§ralis6  par  I'acide  arsenique  Proust,  Ann. 
Chem.,  1,  195,  1790;  Arsenicated  Iron  Ore  Kirwan,  2,  189,  1796.  Olivenerz,  Arseniksaures 
Xiaen  in  Warfeln  kryst.  (f.  Carharrack)  JTZopr.,  Schrift.  Ges.  nat.  Fr.  Berl..  1,  161,  1786,  Beitr., 
3,  194>  1802;  WUrfelerz.  var.  of  Olivenerz,  Leiu,  2,  18,  151,  1794.  WQrfelerz  Kar^ien,  Tab., 
06,  1808.    Cube  Ore.    Pbarmakosiderit  Hatum.,  Handb.,  1065, 1818. 

Isometric:  tetrahedlral.    Obeerved  tonna: 

a  (IXM),  ^f)  d  (110,  i)  0  (111,  +  1)  €a  (4011,  4040)> 

Oommonly  in  cubes  with  faces  dometimes  striated  |  edge  a/o,  or  replaced  by 
Hxe  vicinal  trapezohedron  a>;  also 
tetrahedral.    Rarely  granular. 

Cleavage:  a  imperfect.  Frao- 
tnro  uTieven.  Rather  sectile.  H.  == 
2-5.  6.  =  2*9-3.  Luster  adaman- 
tine to  greasy,  not  very  distinct. 
Color  olive-green^  passing  into  yel- 
lowish brown,  bordering  sometimes 
upon  hyacinth-red  and  blackish 
broWn ;  also  passing  into  grass-green, 
emerald-green,  and  honey-yellow. 
Streak  green  to  brown,  yellow,  pale. 
Snbtransparent  to  sabtrauslucent. 
xefraction.* 


Figs.  1,  3,  Utah,  Pearoe. 
Pyroelectric.      Shows   anomalous   doable 


Comp*— Perhaps  6FeA80,.2Fe(OH). -hl2H,0  or  4Fe.O,-3A8,0..15H,0  (Eg.) 
sss  Arsenic  pentoxide  43*1,  iron  sesqnioxide  40*0,  water  1Q*9  =  100. 


848  PHOaPHATEti,  AB8BNATB8.  MTU. 

Aaid^BeTzeliuB,  Ak.  EL  8tockh..  ^M.  1824. 

AssO.  PsO>         FesOt  OaO  HtO 

87*82  2-58  80*20  0*66  18*61  gangae  1*76  =  lOO-ffT 

Pyr^  etc — Same  as  for  scorodite. 

Oba.~Formerly  obtained  at  the  minea  of  Wheal  Gk>rland,  Wheal  Unity,  and  Gathanack,  in 
Cornwall,  coating  cavities  in  quartz,  with  ores  of  copper;  found  in  quartz  at  Burdle  Gill  in 
Cumberland,  in  flSnall  brilliant  crystals;  in  minute  tetiahedral  crystals  at  Wheal  Jane;  also  is 
Australia;  at  St.  Leonard  and  Garonne,  Dept.  du  Var,  in  France;  at  Schneeberg  and  Scbwar- 
zenberg  in  Saxony;  at  KOnigsberg,  near  Schemnitz,  Hungary,  and  on  the  Sandberg;  in  cubic 
crystals  (G.  2*878  Vrba)  at  Rsek,  Bohemia. 

In  Utah,  at  the.  Mammoth  mine,  Tintic  district,  in  straw-yellow  to  pale  green  crystals 
(f.  1,  2)  on  a  ferruginous  quartz  with  scorodite  and  various  copper  arsenates,  derived  from 
enarffite. 

Named  from  0dpnaKoVt  paiion  (in  allusion  to  the  arsenic  present),  and  aiSr/poi,  iron. 

Proust  first  announced  the  eidst«nce  of  an  arsenate  of  iron,  from  greenish  white  concre- 
tionary specimens  found  in  Spain;  but  from  his  meager  description  its  identity  with  this  spedea 
cannot  be  made  certain. 

Alt.— Has  been  observed  altered  to  psilomelane,  limonite,  hematite. 

ReC— 1  Phillips,  vicinal  to  the  cube;  this  approximate  symbol  is  suggested  by  NaoBMnSL 
Lehrb.  Kryst.,  1,  118. 1820.    •  Btd.,  Bull.  Soc.  Min..  4,  256, 1881. 

647.  OAOOXBNXTB.  Kakoxen  J.  Bieinmann,  Vortr.  B5hm.  Ges.,  Fng;  188BL 
Oiooxene. 

Occnrs  in  radiated  tufts  of  a  yellow  or  brownish  yellow  color. 

H.  =  3-4.     O.  =  3*38.    Becomes  brown  on  exposure. 

Comp.— FePO,.Fe(OH),  +  H^fi  or  2Fe,(J,.P,0,.12H,0  =  Phosphorus  pent- 

oxide  20*9,  iron  sesquioxide  47*2,  water  31*9  =  100. 

The  above  corresponds  to  anal  1:  anal.  2,  8,  give  somewliat  different  results. 
AnaL— 1,  2,  Hauer.  Jb.  G.  Reichs.,  6,  67,  lw4;  after  deducting  insoluble  matter.    8^  lllea* 
Jb.  Min.,  1, 108, 1881. 

PiO»       FesOi       HiO 

1.  Hrbek  mine  10-68       47*64       82-78  sr  100 

2.  "  25*71       41-46       82*88  =  100 

a  Eleonore  mine  O.  a  8*4  26*17       40*86       80-60  AUG.  2-80  s  100 

Pyr.,  «te.— Yields  water,  with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  Bhiniiy 
flag,  and  colors  the  oilier  flame  bluish  green.    Reactions  for  iron.    Soluble  in  hydrochloric  add. 

Oba.— Occurs  at  the  Hrbek  mine,  near  St.  Benigna  in  Bohemia,  alonf  with  earthy  limonile, 
dufrenite,  etc.  Stated  by  Zepharovich  to  be  sometimes  derived  from  the  iteration  of  larrandfil». 
Also  at  the  Eleonore  mine  on  the  Dttnsberg,  near  Giessen. 

In  the  U.  States,  at  Noblis  mine,  Lancaster  Co.,  Penn.»  on  limonite;  reported  witli  U19. 
martite  of  the  Lake  Superior  mining  region. 

648.  BBRAUNITB.  Breithaupt,  Handb.,  166,  1841^  B.  H.  Ztg.,  402,  1858.  Bleooorito 
met,  Ber.  Oberhess.  Ges.,  19,  111,  1880;  SUmg,  Jb.  Min..  1, 102, 1881. 

Monoclinic.    Axes  a:t;d  =  2'7538 : 1 :  4*0165;  fi  =  ♦48''  33'  =  001  A  100 
Strong. 

100  A  110  =  64*^  9',  001  A  101  :=  88*  llf,  001  A  Oil  =s  71^,37t\ 

Ponns*;    a(100.<.i),    c(001.  0);    «(A0t-m4).    p(ill,  1> 

Angles:    <^  =  80"  28,    op  =  •76' 86%   |)|/t=  140' 4',    jip  '  =  •SO' 69. 


Twins:  tw.  pi.  a:  Bometimes  penotration-twins. 

Crystals  Bmall,  taDular  |  a,  resembling  some  laznlite; 
a  striated  0  edge  c/a.     Commonly  united  in  drasea  and    in 
radiated  foliat^  ffiobnleB  and  crnBts. 

Cleavage :  a  distinct.     Luster  yitreous,  on  a  indining*  to 

S pearly.  Ccnor  reddish  brown  to  dark  hyacintb-red.  Strongly 
leochroic;  red-brown  |  axis  b,  juAe  yellow  in  a  tnuoBfenft 
irection.    Streak  yellow.    Bisectrix  nearly  X  ^ 

Var.*-1*  BerautUte  in  small  foliated  aggregates;  also  in  moBOcUalc  ciyilalt  with  «^  K  «s» 

fff  011)^  cleavage  (.  c  (Boricky). 
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3.  Bl&moTiU  III  crystals  (cf .  fig.)  with  aoeles  as  above.  Its  identity  with  berauDite  cau  hardly 
be  qucstioDi-d,  though  not  absolutely  proTed.  Cf.  Bertraud  (Bull.  Soc.  Min.,  4,  88,  1881),  who 
states  that  they  are  alike  iu  angles,  pleochroism,  and  optical  characters. 

Conip.— Perhaps  2FeP0,;Fe(0H),  +  H^fi  or  3Fe,0,-2P,0..8H,0  =  Phoa 
pnorns  pentoxide  31-3,  iron  sesquioxide  52  8,  water  15*9  =  100. 

Boricky  calculates  for  the  St.  Benigna  bemunite,  3FesOi.3P90i.l2HaO  =  Phosphorus  pent* 
oxide  290,  iron  sesquioxide  55*4,  water  15*0  =  100. 

Anal.— 1,  Tschermok.  Ber.  Ak.  Wien,  49  (1),  341. 1864.  2.  8.  Boricky.  ib.,  56  (1),  11. 1867. 
4,  Freozel,  Jb.  Miu.,  28.  1878.  5.  Streng.  crystals,  1.  c.  6.  Id.,  radiated  coating  od  limouileu 
L  c.    7,  Koenig,  Proc.  Acad.  PhUad..  139, 1888.  and  Zs.  Kr.,  17,  91,  1889. 

Beraunite* 

P,0»      FeiO,       H,0 

1.  St.  Beuigna  80*5         55  0         140   Na,0 1*5  =  101 

2.  ••  80  2         55-8  151    Mn,0„Na,0  ir.  =  lOl'l 

3.  "  28-99        55*98        14  41  MD,0,,Na,0  tr.  ==    99-88i 

4.  Scheibenberg  0.  =2 2*988  28*65       5450       16*55  =    99*70 

EUofwrite» 

5.  Waldgirmes.  e9y«^  81 88       61-94       16-37  =  10019 

6.  "  Todiat  31 78        52  05        16-56  =  100  39 

7.  Seyier  Co.,  Ark.      G.  =  2*949  80*93       49  60       14-81*  AUO.  4*50  =  99*84 

«  Expelled  at  250'  0. 

Pyr.— B.B.  fuses  easily  to  a  black  bead  metallic  lo  appearance,  crystalline  on  cooling. 
Easily  soluble  in  hydrochloric  acid. 

OhiU'^ BeraunUe  is  from  the  Hrliek  mine.  St.  Benigna,  near  Beraun,  in  Bobemin;  reported 
also  from  Wheal  Jane,  near  Truro,  England,  by  Greg,  associated  with  pure  and  altered  vivianite; 
from  Scheibenberg.  Saxony. 

EUeonorite  occurs  on  limonite  at  the  Eleonore  mine  on  the  DQnsberg.  near  Giessen,  and  at 
the  Rothlftufchen  mine  near  Waldgirmes.  in  the  same  refi;ion.  Also  occurs  (anal  7)  with  dufren- 
ite  in  Sevier  Co..  Arkansas,  in  rosettes  of  foliated  crystals  of  a  blood-red  color. 

Globositb  BreUhaupU  B.  H.  Ztg.,  24.  821,  1865.  A  mineral  occurring  at  the  Arme  Hiife 
mine  near  Hirschberg,  in  small  globular  concretions.  H.  =  5-5*5.  G.  =  2-825-2*827.  Luster 
greasy  to  adamantine.  Color  wax-yellow  to  yellowish  gray.  Streak  white.  Brittle.  Analysia. 
Pritzsche: 

PsO»     AstOft     SiO,      Fe«0«      CuO     MgO      CaO 

2889         tr,        0*24       40*86       0*48       2*40       240  H,0 and  F  2894  -  99*21 

B.B.  in  tube  yields  water;  by  stronger  heat  gives  the  fluorine  reacticn,  depositing  a  ring  of 
ailica,  and  leaving  a  red  residue  not  magnetic,  but  giving  with  Uuxes  the  react  ion  for  iron. 
Slowly  soluble  in  hydrochloric  acid.  It  occurs  as  above  with  massive  and  pulverulent  limonite; 
alBO  in  the  cobalt  mine  of  Schneeberg  in  Saxony,  with  quartz  and  hypochlorite. 

PiCiTE  A.  NiM,  Ber.  Oberhess.  Ges ,  19.  p.  112,  1880.    A.  Streng,  Jb.  Min.,  1.  116,  1881. 

Amorphous;  in  thin  coatings,  or  in  small  stalactitic  and  spherical  forms  Fracture  sub- 
conchoidaf.  H.  =  3-4.  G.  =  2*83.  Color  dark  brown.  Streak  yellow  Luster  vitreous  to 
greasy.    Translucent.    Anisotropic.     Analysis.— Nies,  deducting  210  p.  c.  insol.: 

P:,0»  24*47  Fe,O|46  50  A1,0, 1  00  H,0  28  03  =:  100 

From  the  Eleonore  mine,  on  the  DQnsberg,  and  the  Rothlilufchen  mine,  nenr  WaldgfrmeSr 
in  the  neighborhood  of  Giessen.  Closely  related,  as  shown  by  Nies.  to  the  Picites  resinacetts  of 
Breithaupt  (Handb.  Min.,  3,  897.  1847),  and  to  a  phosphate  mentioned  by  Boricky  (Ber.  Ak. 
Wien,  66  (1).  16.  1867)  ns  occurring  at  the  Hrbck  mine.  St.  Benigna.  Bohemia. 

Dblvauxitb.  Delvauxene  Dumont,  L'lnstitut,  121,  1839,  Delvauz,  Bull.  Ac.  BeU  .  147, 
1888.     Delvnuxit  Eaid.,  Handb..  512.  1845. 

A  hydrated  ferric  phosphate  from  Berneau.  near  Vise,  Belgium,  with  40  to  50  p.  c.  water. 
Color  yellowish  brown  to  brownish  black  or  reddish;  G.  :;=  1*85.  Anal.— 1.  2.  Dumout,  1.  c* 
3,  Dclvaux,  1.  c. 

1. 
2. 
8. 

Dumont's  analyses  give  2FesOs.PsOft  24HsO.   The  mineral  is  characterized  as  a  im<  dt^nM 
by  Church.  Ch.  News.  10,  157.  1864,  who  found  that  it  lost  20-83  p.  c.  over  sulphuric  acid,  and 


P.O. 

Fe,0« 

H,0 

1604 

84  20 

4976 

=  100 

1657 

36  62 

4681 

=  100 

1820 

40*44 

41-13 

=   99*77 

PSOSPSATES.  AESKSATEB,  ETC. 


nnriy  6  p. 
87-29,  wbei 


-.    -     jlylL.      ._.     _  _ 

Delvauxlle  sometimes  Occurs  &t  Vis£  In  tiie  form  of  gypsum  (Cesiro),  cf.  aUo  JoriwM. 
Hem.  Soc  O.  Belg.,  S,  88.  IBTQ,  who  JAvtn  the  formula  eFe.O.  aP.O,.15H,0  or  36H,0  If  Uw 
water  lost  nt  ordinary  lemperalures  Is  Included.  A  similar  bydrnted  ferric  pliOM)bBte  baa  b«CO 
noted  at  PUek,  Bobemla  (G.  =  3-T8S),  cf.  Vrtm,  Za.  Kr..  15.  206.  1888. 

049,  6B0.  OHEUIBBNITB— EOBPBORITB. 
649.  OhUdrmiltfc    Lnj).  Bnmdes  J.,  IS.  374,  1838.  . 

Orthorhombic.    Axes  <i:hi6  =  0-77801  : 1  :  0-53575  Miller'. 

100  A  110  =  37°  63',  001  A  101  =  34°  3',  001  A  Oil  =  27°  44'. 
Fornia:    a(\W,i-\),  6(010,«.();  ffl  (110,  i);  p(tll,  I),  ((131,3-9),  r<ll.;,  8J} 


=  •78*  «■ 
:    49''  W 


Pif  ■- 


88°    7f 


rr'-  =  1(W  V 
br  =  BV  35' 
it  =  48'  aff 
bp    =    66'  38 


S.  Habit  pyramidal,  form  sometimeB  a  double 

sixfiided  pyramid,  comb,  of  am  or  rstn;  also 
pi'ismatic.  Faces  r,  a  striated  |  edn  a/a'" ;  also 
171  vertically.     Only  known  in  orysttus. 

Cleavage:  a  'imperfect  Fractare  aneven. 
H.  =  4-5-5.  G.  =  318-S-24.  Lnster  vitreow 
to  resinous.  Colbr  yellowish  white,  ^le  yellowish 
brown,  brownish  black.  Streak  white  to  yellow- 
iah.     Translucent. 

Optioally  — .  Az.  pL  |  <^  Bz  ±  b.  Az. 
angles  variaue,  Dz.* : 

^f  J.'T"'"'^,      ^    >  3E,  =  7S'a8'  8E,  =  74*36'  8E,.  =  71*  W 

a.  Hebron,  Me,,  Cooke.  ^  ^  ^ 

eca  Eoaphorit*.    0.  J.  Bnuh  and  S.  8.  Dana,  Am.  J.  8c..  16,  S8, 1878. 

Orthorhombic.    Ajea  d  :h:i  =  0-77680  : 1  :  0-ol50l  E.  8.  Dana'. 

100  A  110=  37°  50' 25",  001  A  101  =33°  32' 38",  001  A. Oil  =27°  14' 57". 
Ponitt I  ,0  (100,  »-i ),  b (010.  i-l):  m  (110, 1),  g (ISO.  i^):  p (111,  1),  b'(8S2.  H).  •  fUl. >*. 


jjp-  =  •«!•    V  «.' 


■jm"'  =  •46'  *r  < 
%»      =     <»•  81' 


wm'"  =  75*  41' 

tf    =  60'  as- 

■10        =    49*  59*  n       =      «V     OU  •*  —      at      to  vy        s       ui      m 

ft       =  89'  181  «>"  =    80*    »•  «"■  =    «6°  88'  ip     =    66*  46- 

Habit  prismatic,  faoes  in  zone  ab  with  vertical  striationB.     CommoDly  nueuve, 
cleavable  to  closely  compact. 

Cleavage:  a  nearly  perfect.    Frac-  *•  *• 

ture  unovon  to  subconchoidal.  H. 
=5.  a. =3-1 1-3  145.  Luster  vitre- 
ous to  sub-resinous;  also  greasy 
(massive).  Color  rose-pink,  yellow- 
ish to  colorless;  of  compact  forme 
grayish,  .bluish,  yellowish  white. 
Transparent  to  translucent. 

Feebly  pleochroic;  c  [i)  feint 
pink  to  colorless,  b  (if)  deep  pink,  a 
(i)  yellowish. 

Optically  — .  Ax.  plane  |  a.  Bx 
j.^.    Ax.  angles; 

8H^  =  64*8Cr 


Branehvllle,  Conn. 
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Oomp.— In  general  2AlPO,.2(Fe,Mn)(OH),  +  2H,0  or  2R0.  A1,0..P,0,«*H  0. 

In  Childrbkite  the  iron  phosphate  is  present  chiefly;  this  requires:  PnoB- 
phoruB  pentoxide  30*9,  alumina  22*2^  iron  protoxide  31*3,  water  15*6  s:  100.  In 
anaL  1, 2,  Fe  :  Mn  =  5  :  1  nearly. 

In  EosPHOKiTE  the  manganese  pliosphate  predominates,  which  requires:  Pho»- 

f chorus  pentoxide  31*0,  alumina  22*3,  manganese  protoxide  30*9,  water  15*7  =  lOO. 
n  anal.  3-5,  Fe  iJAn  =  1  :  3  or  1  :  4. 

AnaL— 1,  2,  S.  L.  Peufield.  Am.  J.  Sc,  19.  815,  1880.  8,  Church.  J.  Ch.  8oc.  26, 108» 
1878.  4.  Penfleld.  Am.  J.  8c..  16,  40.  1878.  5,  H.  L.  Wells,  ibid..  16,  41.  6.  Id.,  {bid.,  18. 
47, 1879.    Also  earlier  Rg.,  Pogg.  Aun.,  86.  485, 1852. 


Cbildrbnits. 
G. 

P.O, 

A1,0, 

FeO 

HnO 

CaO 

H.O 

1.  TsTistock 

8.          "             8-22 

80-19 
29-98 
80*65 

2117 
21-44 
15-85 

26-54 
26-20 
28-45 

4*87 
7*74 

121 
108* 

15  87  insol.  0-10  =  99*95 
FesO,  8*51  -  99-88 

EoSfBORITB. 

4.  BnnchyUle    8184 
f.           ••           811 

181-05 
81*48 
8189 

22*10 
21-88 
21-81 

7*40 
6-84 
6-62 

MgO. 

28-51 
22-48 
22-92 

0*54 
8-01 
1-48 

15-60  Na,0  0-88  =  100*68 

15-07  =  100-61 

15-28  iDsol.  1-46=:  100*48 

Anal.  4  was  made  on  pure  crystals;  5,  on  the  massive  mineral  coDtainlDg  14*41  p.  c.  Impa* 
titles,  chiefly  quartz;  6,  on  pink  massiTe  mineral  occurrinff  in  nodules  in  a  chloritic  mineral. 

Pyr.,  tttc*— Ohildrenite  in  the  closed  tube  gives  off  neutral  water.  B.B.  swells  up  into 
ramifications,  and  fuses  on  the  edges  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on 
charcoal  turns  black  and  becomes  magnetic.  With  soda  gives  a  reaction  for  manganese.  With 
borax  and  salt  of  phosphonis  reacts  for  iron  and  mangane^.    Soluble  in  hydrochloric  acid. 

Eosphorite  in  the  closed  tube  decrepitates,  whitens,  ^ves  off  abundance  of  nentml  water, 
and  the  residue  tuhis  first  black,  then  gray,  and  finally  hver-brown  with  a  metallic  luster,  and 
becomes  magnetic.  B.B.  in  the  forceiis  cracks  open,  sprouts  and  whitens,  colors  the  fiame  pale 
gn^n,  and  fuses  at  about  4  to  a  black  magnetic  mass.     Reacts  strongly  for  manganese. 

Obs.— Childrcnite  occurs  in  crystals  and  crvstalline  coats,  on  siderite,  pyrite,  or  quartz,  and 
sometimes  with  apatite,- near  Tuvistock^  and  at  the  George  and  Charlotte  mine,  and  also  at  Wheal 
€>rebor.  in  Devonshire;  on  slate  at  Criunis  mine  in  Cornwall.  Crystals  1  in.  long  have  been 
observed. 

In  U.  States,  at  Hebron,  Me.,  in  miHute  hair-brown  prismatic  crystals,  with  amblygonite. 

Eosphorite  occurs  at  Branchviile.  Fairfield  Co..  Conn.,  in  a  vein  of  peematyte  associated 
with  rhodochrosite  and  the  mangancsian  phosphates,  lithiophilite,  triploidite,  dicldusonite.  Also 
as  embedded  nodules  (anal.  6),  in  a  massive  green  chloritic  mineral.  The  massive  mineral  (anal. 
6.  O.  =^  3*92-8'06)  is  often  impure  from  the  presence  of  quartz,  dickinsonite.  and  apatite. 

Children ite  was  named  after  Mr.  J.  G.  Children,  an  English  mineralogist  (1777-1852). 
Boephorite  from  eoocrtpopoi  (synonym  of  4><oa^opoS),  which  means  dat^ndean'n^.  in  allusion  to 
the  characteristic  pink  color. 

ReC— >  Min.,  p.  519,  1853.  Cooke  obtained  si  =  40*  50',  $$"  =  101*  48',  ..*.  $s"'  =  81*  W 
Tavistock,  and m'  =  50'  80',  am  =  83*  50',  .-.  *»'  =  101*  86',  «'"  =  80*  88' Hebrou,  Am.  J. Sc., 
36.  358,  1868.    *  Dz.,  Propr.  Opt.,  2,  48, 1859,  N.  R.,  49,  1867.    •  L.  c. 

661.  IftAZAFIXiITB.    O.  A.  Koenig,  Proc.  Acad.  Fhilad.,  193, 1888,  Zs.  Er.,  17, 85, 1880. 
Orthorhombic.    Axes  i:i:d  =  0*8617  : 1 :  0*9980  Eoenig\ 
100  A  110  =  40°  45',  001  A  101  =  49**  11^,  001  A  Oil  =  44**  56*'. 

Fonns:    a  (100,  »4),  n  (130,  ^S),  r  (301,  3-1),  d  (013,  H).  o  (111.  1). 

Angles:    nn'"  =  niO*  45',     rr'  =  188*  18*,     rr^"  =  •46*  43',     dcf  =  68*  3', 
=r  66*  14',  00"  =  118*  8r,  00'"  =  78*  41',  nr  =  63*  84'. 

Crystals  slender  prismatiOy  3  to  15  mm.  in  length;  often  monoclinic  in 
development  of  faces. 

Cieayage  not  observed.  H.  =  4*5.  O.  =  3*567,  3*582.  Luster  sub- 
metallic,  dull  on  the  fracture.  Oolor  black,  on  fracture  surfaces  deep 
brr>wni8h  red;  in  thin  splinters  blood-red  by  transmitted  light.  Streak 
oohcnr-yellow.    Subtransluoent. 

Camp.— Ca,Fe,(AsOJ,.2PeO(OH)  +  5H,0  or  80a0.2Pe,0,.2AB,0.. 
6II«0  =s  Arsenic  pentozide  43*6,  iron  sesquioxide  30*3,  lime  15*9,  water  10*2  s  100. 
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AbaL— O.  A.  Eoenig,  1.  c,  1889. 

Aa«0»  BbtO»  P.0»  FesO.  CaO  HtO 

48  60  0-25  0*14  80*58  14-82  9*88  =  9917 

About  one  molecule  of  water  la  expelled  up  to  860*;  the  remainiDg  five  at  a  Ted  halt 

Pyr.,  etc.— Yields  water  in  the  cloeed  tube,  ana  at  a  red  neat  the  powder  becomes  brick-red. 
B.B.  fuses  at  8  to  a  black  magnetic  globule,  on  charcoal  gives  the  odor  of  arsenic  and  a  oostiDg 
of  arsenic  triozide. 

Soluble  in  warm  hydrochloric  acid. 

Oba.— Occurs  sparingly  at  the  Jesus-Haria  Mine  in  the  mining  district  of  Mazapil,  Zacatecu 
Mexico.  'The  crystals  are  embedded  in  a  gaugue  of  radiated  aragouite  and  granular  calcite^ 
with  other  minerals  probably  idenUfied  as  chr/socolla  and  pharmaoolite;  also  associated  with 
silver  ores. 

ReC— 1  L.  c;  cf.  also  Dx.,  Bull.  Boc.  Min..  12,  441, 1889,  who  makes  n  =  110,  tf  3 1(H^ 

r  =  041,  o  =  121.     He  gives  110  a  lIO  =s  60*  and  102  a  l02  =  52*  V.  whence  d :(:iss 
0*97785  : 1 : 0  56448. 

662.  OAXiOZOFBRRITB.    Calcoferrit  /.  B.  Blum.  Jb.  Min..  287, 1866. 
Monoclinic?    Foliated  massive:  in  nodules. 

Cleavage:  very  perfect,  or  foliated,  in  one  direction;  traces  in  another  at  right  angles  to  the 
mrfect  one;  also  in  another  oblique  to  the  same.  Brittle.  H.  =  2*5.  G.  sz  2*528-2*199 
Beissiff.  Luster  of  cleavage-face  pearly.  Color  sulphur-yellow,  greenish  yellow  to  sbkin-green, 
jellowwi,  white.    Streak  sulphur-yellow.    Thin  lamina  translucent. 

Oomp.~CatFe«(PO«)4.Fe(OH)t.8HtO  or  6CaO.8FetOt.4P«O».19Ht0  »  Photphorus  pent* 
oxide  82*9,  iron  sesquioxide  27*8,  lime  19*5,  water  19*8  =  100. 

AnaL— Reissig.  1.  c. 

P,O»84  01    Fe«0«  24*84    A1.O.290    CaO  14*81    Mg0  2  65    H,0 20 56  =  991)7 

Pyr.,  •to.— B.B.  fuses  easily  U>  a  shining  black  magnetic  globule.  Easily  decomposed  by 
liydrochloric  ncid. 

Obs.— In  nodules  in  a  bed  of  clay  at  Battenberg  in  Rhenif  h  Bavaria.  The  exterior  of  the 
sodules  is  yellowish  or  reddish  brown  impure  calcioferrite. 

663.  BORIOKITB.  Delvauxene  (f r.  Leoben)  ffauer.  Jb.  0.  Reichs.,  6, 68. 1854;  (fr.  Nenai 
eovic)  Borieky,  Nat.  Zs.  Lotos,  March.  1867.    Borickite  Dana,  Min..  588,  1868.    Boiyckite. 

Reniform  massive.    Compact,  without  cleiivage. 

H.  =  8*5.  G.  =  2  096-2-707.  Luster  weak  waxy.  Color  reddish  brown.  Streak  the 
■ame  as  color,  i  Opaque. 

Ck>mp.— Perhaps  (B.g.)  CasFet(P04)4.12Fe(OH)t  +  6H.0.  Vala  and  Helmhacker  give  for 
^e  material  dried  over  calcium  chloride,  2Ca0.5Fe«Ot.2PtO«.16HtO  or  perhaps  Ca0.2FeiOt. 
P,0..7H.O.    Jb.  Min..  817,  1875. 

,  V.  Hauer,  1.  c.    2,  Boricky,  1.  c. 


P.0» 

1.  Leoben  |    20*49 

2.  Nenacovic  19*85 


Fe,0, 

CaO 

MgO 

H,0 

52-29 

8*16 

^ 

19*06  s  100 

52  99 

7-29 

041 

19  96  ^  100 

Pyr.,  elo.— Yields  water.    B.B.  fuses  easily  to  a  black  mass.    Soluble  in  hydrocbbric  add* 
Obs.— From  Leoben  in  Styrlti,  and  in  a  Lower  Silurian  schist  at  Nenacovic  in  Bobemli^ 

RiCHBLLiTB  CtMTO  aiid  Detpreti.  Ann.  Soc.  G.  Belg.  Mem.»  10,  86,  1888;  Ceslro^  U 
S57, 1884. 

Massive,  compact  or  foliated.    H.  =  2-8.    G.  s  2.    Ltister  greasy.    Color  yellow 
Anal.— 1,  2,  Ces&ro  and  Desprets.    8,  4,  Ces&ro,  1.  c. 


P.O. 

28*78 

2^55 
^7-28 
25-49 

FeyOt     AltOt     CaO 

28  71        l'8t       5-76 
—          1-79       5  58 

29  68       2-82       6 18 
29-67       8-64       7-19 

^  At  a  red  heat 

H,0 

M. 

HF 

1. 

2. 

2.  eompaei 

4.  foUated 

•At  100 

28*B8»      6*10»      6-11  s  100-60 

6*^    25^       V92^   99-62 
9*47'     28*68       0  96  s  100H)6 

«  ^ygrQeoDp. 

Oeaaio  calculates  the  formula  4FeP,0ii.Fe,0F,(0H)t  -f  86H.O. 

B.B.  fuses  easily.    Dissolves  readily  in  acids. 

Occurs  with  bailoytite»  allophane.  ai  RIolielle  near  Yisd,  Belgtum. 


UROQONlTB^CHKNByiXITB.  853 

664.  UROOOKXTC.  Ocrahedral  AneMinte  of  Copper  (fr.  Cornwall)  Bourn.,  Phil.  Trans.* 
17i  1801.  Kiishleigh's  Brit.  Miu.,  2.  pi.  2.  5,  11.  1802.  Liuseuerz  Wem.,  1803,  Ludwig's  Min., 
a.  216.  1804;  KanUn,  Tab..  64,  1808.  Linsenkupfer  Hatwn.,  Handb .  1051.  1818.  Lirokon. 
malachit  pt.  Mohi.  Gnindr..  180.  1822.    Cbalcopbacit  Oioeker,  Haudb..  850,  1881. 

Monoclinic.  Axes  a:  1:6:=  1-3191  :  I  :  1-6808;  /3  =  88^  32f '  =  001  A  100 
Des  Gloizeaiix'. 

100  A  110  =  52**  491',  001  A  101  =  50**  58}',  001  A  Oil  =  59^  14^'. 

Pomui:    wdlO. /);    e(011,  1-i). 

Angles:    mm'"  =  MOS*  39',  mm^  =  74*  21';  etf  =  •118*  29'.  ww  =  46*  10'.  m'e  =  *A7*  24'. 

Crystals  thin,  resembling  rhombic  octahedrons,  faces 
m,  e  faintly  striated  ||  intersection  edge.     Rarely  granular. 

Cleavage:  in,6  indistinct.  Fracture  snbconchoidal  to 
nneyen.  Imperfectly  sectile.  H.  ==  2-2*5.  G.  ==  2-882 
Bournon;  2-926  Ilaid.;  2*985  Hermann;  2-964  Damour. 
Luster  vitreous,  inclining  to  resinous.  Color  and  streak 
sky-blue- to  verdigris-green. 

Optically  -.  Ax.  pi.  and  Bx^±b.  BXo  A  <5  =  —  25^ 
Dispersion  p  A  v.    Axial  angles,  Dx.': 

2HiLr  =  77'  24}'  .-.    2E,  =  182*  54'.  Also  2Er  =  m"*  23"  measured. 

2Hi^y  =  77**  18*  .  .    2E,  =  182'  67' 

2U..bi  =  76°  57f  .'.    2£bi  =  188'  46'  2£u  =  188*  57  measured. 

Comp. — A  hydrous  arsenate  of  aluminium  and  copper,  formula  uncertain;  the 
analyses  correspond  nearly  to  Cu^Al(  AsOJ..3CuAl(OH)..20H.O  or  18Cu0.4Al,0,. 
5A8,0^.55H,0  =  Arsenic  pentoxide  :;28'9,  alumina  10-3,  cupric  oxide  35*9,  water 
24*9  =  100.     Phosphorus  replaces  part  of  the  arsenic. 

AnaL— 1,  Hermann,  J.  pr.  Cb.,  33,  296.  1844.    2,  8,  Dmr.,  Ann  Ch:  Pbys..  13.  414,  1846i 

PtOft      AltOt       CaO        H,0 

8  73       10  85       86  88       2501  Fe.O,  0*98  =r  100 
8-49         9  68       8718       25  49  =  98  06 
824       10  09       •67-40       25-44  =  98-57 

P3rr.i  ttte.— In  tbe  closed  tube  gives  much  water  and  turns  olive-green.  B.B.  cracks  open, 
Irat  does  not  decrepitate;  fuses  1^  readily  tbau  oliveuite  to  a  dark  gray  slag;  on  chi^rcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  olivenite.    Soluble  in  nitric  acid. 

Obs.— Crystals  occadonallv  an  incb  in  diameter:  usually  quite  small.  With  various  ores  of 
copper,  pvrite.  and  quartz,  at  Wbeal  Oorland,  Wheal  Muttrell.  and  Wheal  Unity,  in  Comvrall; 
MO  in  miniite  ciystids  at  Herrengrund  in  Hungary;  and  in  Voigtland. 

Named  from  Ae'poS,  pale,  and  Kovia,  powder, 

•>  Propr.  Opt.,  a.  71,  1859.    *  L.  c.  and  N.  R,  144, 1867. 


AstO. 

1.  Cornwall  0.  =  2-985 

28-05 

2.         "        G.  =  2-964 

22-22 

8. 

22-40 

666.  GBBNUVDOTB.    Adam,  F.  Fieani,  C.  R.  62.  690. 1866. 

Massive  to  compact. 

Fracture  subconcboidal.  H.  =  3-5-4-5.  0.  =  3-93  approx.  Luster  vitreoufu 
Clolor  dark  green,  olive-green  to  greenish,  yellow     Streak  yellowish  green. 

Comp.— Somewhat  uncertain,  perhaps  (Groth)  Cu,(FeO),A8J0,  -h  3H,0  or 
«CuO.Fe,0,.A8,0».3H,0  =  Arsenic  pentoxide  38*2,- iron  sesquioxide  26*5,  cuprio 
oxide  26-3,  water  90  =  100.    In  anals.,  BO  :  A8,0t  ss  6  : 1  nearly,  not  5  : 1. 

AnaL^l,  Pisani.  1.  c,  after  deducting  10*8  p.  c.  sand.    2,  Hlllebrand,  Proa  Col.  8oc.,  I» 
115. 1884. 

As«0»    PtO»  FetOt   CuO    CaO   HtO 

1«  ComwaU       82-20     2-80    2510    81 -70    084    8^66  =r  100*80 

&  Utah  85-14      —     27*87    2681    044    988  A1,0« 0*66. MgOp-16. quartz 0*40^99-81 

Pfsani  refers  bere  an  approximate  analysis  by  Cheneviz,  6tb  Ed.,  p.  580. 

I^.,  •to.— In  the  closed  tube  usually  decrepitates  and  yields  water;  becomes  brown  afM 
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calctnnlioD.     B.B.  on  cbarcoal  fuses  easily,  glvinff  out  arsenical  fumes,  and  leaving  a  black 
magnetic  scoria  with  grains  of  copper.    Easily  soluble  in  the  acids. 

Oba. — ^From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  wliidi 
gangue  it  is  difficult  to  separate  it  entirely.  Also  from  .the  American  Eagle  mine.  Tintic  dift> 
tHct.  Utah,  with^olivenite,  conicbalcite,  etc.;  it  occurs  in  irregular  patches  scattered  through 
th9  ore. 

Henwooditb.    J.  H.  CoUin$,  Miu.  Mag.,  1, 11,  1876.    C  Le  Neve  Foster,  ibid.,  p.  8. 

In  botryoidal  globular  masses  having  a  crystalline  structure.  Fracture  conchoiaal.  H.  = 
4-4'6.  O.  =  2*67.  Color  turquois-blue.  Streak  white  with  bluish  green  tinge.  Analyses, 
Collins: 


1. 
2. 


PtOt       AI«Oi     Fe^Oi     CuO       CaO       HtO 

48-94       IS'Zi       2-74       710       0*54       1710  SiO.  1*87,  loss  8*97  =  100 
4820  —  _        700         —        19-fiO 


The  Iron,  lime,  and  silica  are  regarded  as  due  to  Impurities.  In  the  closed  tube  decrepitates 
dightly,  gives  off  water,  and  turns  l)rown.  B.B.  infusible,  colors  the  flame  green.  Copper 
reactions  with  borax. 

Occurs  on  limonite  at  the  West  Phenix  mine,  Cornwall.  Named  from  Mr.  Wm.  Joiy 
Henwood. 


666.  OBAIiOOSIDBRrrB.      Chalkosiderit    Vllmann,    Syst    Tab.    Ueb.,    828,    1824. 
MoBkelpne,  J.  Ch.  Soc,  28,  686,  1875. 

Triclinic.    Axes  dilid^  0*7910  : 1  :  0-6051;    a  =  92^  68',   fi  =  93**  29f , 
y  =  107**  41'  Maskelyne. 

100  A  010  =  *72^  4',  100  A  001  =  85*^  22|',  010  A  001  =  85**  45f '. 


(Forms: 
a    (100.^1) 
b    (010,  ikQ 
m  (110,  /') 

am  =  81*  10' 
ad  =  8'  59' 
a/i  =  18'  O' 
an  =  18'  26' 


d  (5l0,  i-5) 
M  (720,  '<4) 
n  (550,  'f4) 
g  (2l0.  'i-i) 

ag  =  28*  11' 
aJf  =  •44'  60* 
mM  =    76*    0' 

bu    =  •64*  as' 


M  (110.  'I) 
u  (011,11') 
k    (Oil, 'M) 


y*  =  no*  41' 
uk  =  64*  41' 
au  =  76*  68' 
ak  =  Mte*  45^ 


Orystals  small  with  prismatic  faces  striated;    usually 
1,  -I*   i_  ,  united  in  sheaf-like  groups;  also  as  crystallipe  incrustations. 

Cornwall.  Maskelyne.  Cleavage :  A  (Oil)  easy.   H.  =  4'5.   G.=  3-108.    Luster 

vitreous.  '  Color  light  siskin-green.    Streak  pale  green. 

Comp.— Cu0.3FeyO,.2P,0,.8H,0   =  Phosphorus  pentoxide  28-8,  iron  sesqd- 
oxide  48*6,  copper  oxide  8-0,  water  14'6  =  100. 
AnaL— Flight,  quoted  by  l^taskelyne,  1.  c. 

P,0»         As,0»        Pe,Ot        A1,0.        OuO  H«0»       U,0, 

29-93  061  42-81  445  815  1500  tr.    =    100-95 

•  Loss  at  100*  C.  0-46,  at  120M30*  additional  loss  018;  remainder  at  a  red  heat 

Obs.^0ccurs  in  bright  green  crystals,  implanted  on  andrewsite  at  the  West  Phoenix  mine, 
Cornwall.    Also  as  a  thin  crystalline  coating  on  dufrenite  at  Sayn,  Westphalia  (UllmannK 


686, 1876. 


P,0» 
26-09 


TetOy      PeO       CuO       MnO      H,0     AUG.      CaO      SiO, 

44-64       7-11       10-86       060       8*79       092       008       049  =  99  69 


A  little  limonite  is  probably  present  as  impurity.  _    _        ^  ^  ^  m  m* 

The  nucleus  of  the  andrewsite  globules  afforded  ;    P.0»  12-28.   Fe,0«  7892,  CaO 4-«l. 

H,0  7  85,  CuO.MnO  tr.,  SiO,  1*48  =  99  84.    This  corresponds  to  5Fe,0,.P,0».6H,0. 

Oba>— Occurs  in  Cornwall  on  a  quartzose  veinstone  associated  with  limonite  and  gotbfte. 

and  interpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufrenite. 


GOTAZrrB^PLUMBOQUMMITJL  866 

667.  GOTAZITB.    IkuMur,  Bull.  Soc.  Min..  7,  204,  1884. 
Tetimgonal  or  bezagonjil.    Id  small  rounded  grains. 

CleaTase:  basal,  fi.  =5.  G.  s  8*26.  Color  yellowish  white.  Semi-transpareiit.  OpU- 
eally  uniaxTal,  positive,  Richard. 

Oomp.— A  highly  basic  phosphate  of  aluminium  and  caldum,  Ca«Ali»PtOtt.9HaO  or 
BC^0.6AItO|.PiO».9HsO  =  Phoephonis  pentozide  14'5,  «luaiin4  51*9,  lime  171,  water  165 

srlOO. 

AaaL— Damour,  1.  c. 

P.0*  14-87  AUO,  60*66  CaO  1788  H,0  16-67  =  99 68 

Pyr.— B.B.  fuses  with  difficulty  on  thin  edges;  becomes  blue  when  ignited  and  moistened 
with  oobalt  solution.  Gives  off  water  in  the  closed  tube  and  turns  white  and  opaque.  Not 
tttlucked  by  acids. 

Oba«^From  the  diamond  washings  of  Mlnas  Geraes,  Brazil. 

Kamed  from  the  province  in  whidi  the  principal  diamond  localities  occur. 

A  phosphate  was  described  by  Damour  in  1858  (L'lnstitut,  78)  which  may  be  a  related  min- 
end.  Compact,  of  a  pale  or  dark  brick-red  color.  Scratches  glass  feebly.  G.  =  8*194.  Sup* 
posed  by  Damour  to  be  a  hydrous  phosphate  of  aluminium  and  calcium.  B.B.  in  a  tube  gives 
considerable  water;  and  in  a  platioum  crucible  at  a  red  heat  loses  12*70  p.  c  of  w.ater.  Found 
Iq  rolled  pebbles  with  the  diamond  sand  of  Bahia. 

668.  PliUMBOQUMMITI].  Plomb  rouge  en  stalactites— tantot  en  elobules,  ds  LiiU, 
Demeste  Lettres  Min..  2,  899.  1779:  Crist.,  3,  899,  1788.  Sel  acide-phosphorique-martial  0»  de 
LaumanU  J.  de  Phys.,  28,  2185,  1786.  Plomb-gomme  ds  Launumt.  Aluminiate  de  Plomb  avec 
eau  de  combinaison  Ben.,  in  his  Nouv.  Min.,  288,  1819.  Bleigummi,  Blei-nluminat.  etc.,  Bert,, 
Schw.  J..  27.  65,  1819  (trl.  I'r.  Nouv.  Min.).  NaUve  Aluminiate  of  Lead  Smithean,  Aud.  Phil., 
14,  81.  1819  (citing  Berz.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Teunant^who  died  in 
1815)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  ozide  of  lead, 
alumiua,  and  water).  Plomb  hydro-alumineuz  ir.,Tr.,  3,  410,  1822.  Gumuiispath  Breith,, 
Char.,  56,  1882.  Plomgomme  Beud.,  Tr..  2,  1882.  Plumbo-gummite,  Biep.,  Miu.,  2,  118, 
1885  Plumbo  resinito  Dana,  Min.,  280,  1887.  Bleigummi,  Gummibleispath.  Bleihydro- 
aluminat.  Germ.    Hitchcockite  Sfiep.,  Rep.  Canton  Mine.  Ga.,  1856,  Min.,  401.  1857. 

Hexagonal.  Reniform,  globular,  botryoidal,  with  sometimes  a  concentric 
structure^  in  thm  crusts;  cdmpact  massive. 

H.  =  4-5.  G.  ==  4-4-9;  4-88,  NuissiSre,  Dufr6noy;  4014,  hitchcockite, 
Oenth;  Breithaapt  gives  6*42.  Luster  resinous  or  gum-like.  Color  yellowish 
gray,  reddish  brown,  greenish;  also  yellowish  white;  sometimes  grayish  white, 
bluish.  Streak  uncolored.  Translucent;  sabtransparent.  Optically  uniaxial, 
positive,  Bertrand*. 

Comp. — ^Uncertain;  anal.  4  corresponds  nearly  to  Pb0.2Al,0,.P,Oj.9H,0  = 
Phosphorus  pentoxide  19*4,  alumina  27*9,  lead  protoxide  30*5,  wat^r  22*2  =  100^ 
The  other  analyses  vary  widely. 

AnaL— 1-8,  Damour.  Ann.  Mhies.  17,  191, 1840.    4,  Genth,  Am.  J.  Sc.,  23.  484. 1857. 

P.O.    SO.   A1,0,    PbO     H,0  Fe,0,  CaO  PbCl. 

1.  Huelgoet       806  0  80  8482  85*10  18-70  0*20  0  80    8*27  =    99*75 

a.  ••             1205  0-25  1205  6215  618  —       —     8-24  =  100*92 

8.  ••             1518  0*40  2*88  70*85  1*24  —       —     918=    9978 

4.  mieheoekUe IS  74^  —  2554  2904  20  86  090  1*44  CO.  1*98,  C10'04,insol.0'48s99-08 

Berzelins  made  the  mineral  a  hydrous  aluminate  of  lead.    Damour  concluded  from  his 
results  that  in  Berzelius's  investiffatioD  the  phosphoric  add  was  precipitated  with  the  alumina 
and  lead,  and  so  lost  sight  of.    He  observes  that  his  own  analyses,  though  so  widely  different, 
agree  in  affording  1  !  1  for  the  oxygen  ratio  of  water  and  alumina,  and  regards  the  alumina  as* 
present  in  the  state  of  a  hydrate. 

Pyr.,  etc. — ^In  the  closed  tube  decrepitates  and.yields  water.  B.B.  in  the  forceps  swells  up 
like  a  zeolite,  colors  the  flame  azure-blue,  but  is  imperfectly  fused.  On  charcoal  gives  in  addition 
•  faint  white  coating  of  lead  chloride  (PInttner).  With  soda  gives  metallic  lead.  With  cobalt 
solution  gives  a  blue  color.    With  the  sodium  test  yields  a  phofiphide.    Soluble  in  nitric  acid. 

Obs.— Occurs  in  clay-slate  at  Huelffoet  in  Briliany,  associated  with  galena,  sphalerite, 
pyrite,  and  pyromorphite;  also  in  a  lead  mine  at  Nuisiii^re,  near  Beaujeu;  at  Rough  ten  Gill» 
Cumberland;  at  Mine  la  Motte,  Missouri(?>;  at  Canton  mine,  Ga.,  with  galena,  etc.  (JUtekeockiui 

Kamed  from  the  Latin  plumbum,  lead,  and  gummi,  gum.  The  idenuty  of  de  Llsle's  mineral 
^which  was  camelian-like  m  color)  with  plombgumme,  tliough  questioned  by  de  Laumont  la 
^ia  eariy  paper,  is  admitted  in  hia  letter  dted  in  Ann.  Phil..  14.  81, 1819. 


S68  PHOSPHATES,  ARSBNATB8.  ETC. 

The  mineral  looks  usually  tike  drops  or  coatings  of  gum.  also  at  times  somewhat  like 
chalcedony  or  allophane.  It  differs  froui  globular  pyromorpbite  or  sphalerite  in  not  being 
fibrous  within.  The  hiUheoekiie  occurs  in  botryoidal  crusts  and  thin  coatings,  white,  bli^« 
yellowish,  or  greenish,  allophane-like,  sometimes  concentric  in  structure;  bnepard  gives  VL 
ss  2*75-8.  and  says  that  it  loses  29  p.  c.  on  ignition. 

R^t-^  Bull.  8oc.  Min.,  4.  87. 1881. 


Urauite  Group. 


669.  TORBSRNXTB.  Mica  viridis  cryst.  (fr.  Job.)  v.  Bom,  Lithoph.,  1, 42. 1772.  Grtiiier 
Olimmer  (fr.  Saxoby)  Wem ,  Ueb.  Oronst..  217,  1780;  Torberit  Wern.  (earliest  name);  Kant.,' 
Ueb.  Wem.  Verbess..  48.  1798  [later  spelt  Tarbemite,  as  in  Ludwis's  Wem..  1,  808.  1806); 
Ghalkolith  [put  near  Chlorite]  Wern,,  Bergm.  J.,  876,  1789:  Urankalk  durch  Kupfer  gefftrht, 
Uranites  spathosus  pt.,  Kiapr.,  Schrift.  Qes.  K.  Berl..  9.  278.  17»9;  Beitr.,  2,  217.  1797.    Unin- 

flimmer  Wern.,  1800.  Ludwig.  1.  65,  1808.    Urane  oxyde  H.,  Tr.,  1801.    Urauite  Aikin,  Min., 
814.     Uran-Mica  Jameion,   Syst,   1820.     Urauphyllit  Breiih..  Char.,  1820.     Phosphate  of 
Uranium  containing  Phos.  Copper  R,  Phillkfa,  Ann.  Phil.,  6,  57, 1828.    Phosphate  of  Uraninni 
and  Copper  Berg,,  Jahresb..  1828.     Kupfer-Uranit  Oerni,    Copper-Urenite.    Torb«rite  B.4tM 
517,  852.    Cuprouranit  BreiUi,,  B.  H.  Ztg.,  24,  302,  1865. 

Tetragonal.    Axisii  =  3*9391;  001  A  101  s  ll""  11^'  Schraur. 


Forma*: 

m  (110,  /)                  s  (8  010,  A-0              y  OW.  *•• ) 

f  (114.  >. 

c  (001,  0) 

X  (105,  l-i)               0  (108,  H)                   r  (809,  |-f')? 

/  (ll«.  i) 

a  (100,  U) 

$  (207,  !-••)                6  (807,  f 

f )                   e  (101,  U) 

9(384.1) 

cz  -    80'  25' 

j  80*  581'  Hausm. 
182'    4     L6vy 

Ctf     C=:  71*  IIV                • 

70*  2ft'    G.  A  T^ 
71*    r    Kk. 

or  ^-    89"  59i' 

89*  58     Uvy 

{ 

71"  22'    Hbg. 

(IS  .-•    41*  22i' 

41*  50     Hbg. 
(  48*  15'    G.  &  L. 

ct    =  46*    4' 

46'  10-    Lev- 

el    =  64*  ir 

64*  22*    Le*. 

CO  =  •44*  28' 

\  44*  21'    Kk. 

«F    =  72*  12' 

72*  25'    G.  A  u. 

(  44*  28*    Bchrauf 

as'  =  41*  58' 

ee  ^    5r  81i 

51*  25'    Levy 

00'  =  69*  ir 

ey  =    55*  44' 

55*  88'    Kk.  (calc.) 

yj^  =  71*  81* 

4f  =    62*  56' 

68*  22     Hausm. 

ee'    =  84*    2' 

ir  =  79*  y 

er  =    69*    2' 

68*  15'    Levy 

it'    =  61*  14' 

w'  =  84*  88' 

Crystals  usually  square  tables,  sometimes  very  thin,  again  thick;  less  of  tea 
pyramidal.    Also  in  foliated,  micaceous  aggregates. 

Cleavage:  c  perfect,  micaceous.  Lamina;  brittle.  H.  =  2-2*5.  O.  =  3*4-3*6* 
Luster  of  r  pearly,  other  faces  su  bad aman tine.  Color  emerald- and  grass-green, 
and  sometimes  leek-,  apple-,  and  siskin-green.  Streak  paler  than  the  color. 
Transparent  to  subtranslucent.    Optically  uniaxial;  negative. 

Comp. — A  hydrous  phosphate  of  uranium  and  copper,  Cu(UO,),P,0,  +  8H,0 
*r  Cu0.2UO,.P,0^.8H,0  =  Phosphorus  pentoxide  15"l,  uranium  trioxide  Cl"2, 
^pper  8-4,  water  15-3  =  100.    Arsenic  may  replace  part  of  the  phosphorus. 

AnaL-l,  Werther,  J.  pr  Ch..  43*  884,  1848.*   2,  Pisani.  C.  R.  62.  817.  1861.    8.  Churcb, 
^•u.  News,  12,  188.  1865.    4-6,  Winkler.  J.  pr.  Ch..  7,  10,  1878. 

P,0»         A!40.  UO,  CuO  H,0 


1. 

Cornwall 

1434 

.^ 

59  08 

8-27 

15-89 

=  9708 

2. 

«f 

14-0 

» 

59  67 

850 

150 

sand  0-40  s    07-57 

3. 

•« 

1394 

196 

6100 

856 

1416 

CaO  0  62  =  100-24 

4. 

•• 

1891 

810 

62  10 

807 

1501 

=  102-19 

5. 

«i 

1354 

824 

60-71 

8  18 

15-86 

=  100-98 

6. 

Bchneeberg 

1425 

— 

56  75 

8  92 

14-70 

quartz  4*21  s  96*8; 

Church  finds  ihat  there  is  no  loss  in  taeuo  or  dry  air,  at  100*  11  1  p.  c.  (6HiO).  and  the 

upon  ignition.  ..    ... 

Pyr.,  eto.-fn  the  closed  tube  yields  water.  In  the  forceps  fuses  at  2*5  to  a  blackish  mas. 
and  colors  the  flame  green.  With  salt  of  phosphorus  gives  a  green  bead,  which  with  lio  q« 
charcoal  becomes  on  cooling  opaque  red  (copper).  With  soda  on  charcoal  gives  a  globule  of 
copper.    Soluble  in  nitric  acid. 


URANITB  GROUP:  ZEUNSBTn^AUTUNITE.  857 

ObAi— Gunnis  ^Lake  formerly  a£Forded  splendid  crystaUlzations  of  this  spebles.  and  also 
Tfocroftand  Wbeal  Buller,  near  Redrulh,  and  elsewhere  in  Cornwall.  Found  also  at  Johann- 
ceorgeustadt,  and  'Eibcustock  and  Schneeberg,  in  Saxony;  in  Bohemia,  at  Joachimsthal  and 
Zinnwald:  in  Belgium,  at  Vielsalm.  A  Tariety  from  ProTidence  in  Cornwall  fsin  d-sided  tables 
with  alow  pyramid,  and  has  a4eek-green  color,  with.O*  sr  8'S8d-^*372 (Breith.,  B.  H.  Ztg., 24. 
aOS,  1865) 

As  noted  l)elow,  some  so-called  torbemite  belongs  to  the  corresponding  arsenate,  zeunerite. 

First  named  iorberite  (Utrbemite^  by  Werner;  after  the  chemist  Torber  Bergmann  [Zot 
Torbernus,  as  written  by  Bergmann  himself].  l*hen.  this  naming  after  persons  uaving  neen 
denounced  as  jin  innovation  (see  Earstcn's  Werner's  Verbess.,  4i$,  1798),  Werner  substituted 
ChaUoliie  {ti\  jt^Airds,  cappdr,  signifying,  as  he  says,  *'ein  Kupferhal tender  Stein  ")  in  allusion 
to  Bergmann*s  determination  in  1780  that  the  miuerul  wus  muriate  of  copper.  When,  finally,  it 
was  shown  by  Kliiproth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and 
Others,  threw  aside  chalcolite,  because  false  in  signification,  ana  used  Uranglimmer,  Chalcolite 
kas  since  crept  back  again,  but  is  no  more  appropriate  now  than  it  was  alxty  years  ago.  The 
name  iorberite  was  written  as  it  should  be.  UnitrniU^  by  some  mineralogists  of  the  last  century. 

Both  this  species  and  the  autuuite  have  gcme  under  the  common  name  of  uranite;  the  former 
also  as  Capper-uranite:  the  latter  Ume-uraniU. 

Ref:— >  Min.  Mitth.,  181.  1872.  *  This  list  contains  the  forms  noted  by  L6vy,  Min.  Heul., 
3,  829.  1887.  angles  quoted  by  Dufr6noy  and  repeated  by  Mir.,  Min.,  517, 1853;  Hausm.,  Min.. 
2, 1104,  1847;  Greg  and  L<ttsom..  Min.,  884,  1858,  whose  list  as  here  noted  contains  several 
^angles  not  given  by  Mir  :  Hbff.,  Min.  Not.,  6,  41,  1868;  Ek.,  Min.  Russl.,  6,  86,  1866.  As 
suggested  by  Schrauf,  some  of  these  observations  may  have  been  made  on  the  following  speciea^ 
seunerite,  so  that  the  Jist  of  forms  is  not  above  doubt. 

660.  ZBUNBRTTB.  WeiAaeh,  Jb.  Min.,  207,  1872;  815,  1878;  Jb.  Berg-HQtt.,  1877. 
Kupferuraniie,  Eupfer-Uranglimmer^  pt. 

Tetragonal.    Axis  i  =  2-9125;  001  A  101  =  *71**  3'  Weisbach'. 
Perms' :  c  (001,  0);  a  (100,  «).  s  (107,  *-*).  p  (407,  H),  e  (101.  l-i ),  i  (201,  2-tf). 
Angles  :    «f  =  22'  85f ,  cp  =  69*  0',  /»  =  71*  8',  ei  =  80*  15*'.  «•  =  88*  57' 

In  tubular  crystals  resembling  torbemite;  sTiso  acute  pyramidal. 

Cleavage:  c  perfect;  a  distinct.  Fracture  uneven.  Brittle.  H.  =  2-2 *5, 
O.  =  3'2.     Luster  on  c  pearly.    Color  igrasis-green  to  emerald-  and  apple-^reen. 

Comp* — An  arsenate  of  copper  and  uranium  corresponding  to  the  pnosphate 
torbemite,  Cu(UO,),As,0,  +  SH^O  or  Cu0.2UO,.As,0,.8H,0  =  Arsenic  pentoxido 
22'3y  uranium  trioxide  56*0,  cupric oxide  7*7,  water  140  =  100. 

AnaL— Winkler,  J.  pr.  Ch.,  7.  8,  1878. 

A8,0»  20*94  UO,  55-86  CuO  749  H,0  15*68    =    99  97 

Pvr.,  etc.-^ Yields  arsenical  fumes  on  cbarcoal,  and  with  soda  gives  a  globule  of  copper, 
fiolubfe  in  nitric  acid. 

Oba.— First  found  ^ith  other  uranium  minerals  at  the  mine  Weisser  Hirsch.  near  Schnee- 
berg.  Saxony;  the  crystals  rest  upon  quartz  or  upon  iron  ocher.  Also  found  at  Geisterhalde, 
sear  Joachimsthal;  Wheal  Gorland,  (jornwall,  on  smok^'  quartz  with  cbalcocite  and  melaconite; 
and  Zinnwald,  Saxony,  on  quartz. 

Named  for  the  Director  of  the  Academy  at  Freiberg. 

Artif.— Winkler  (1.  c,  p.  14)  has  obtained  zeunerite  artificially,  haying  the  following  com« 
position:  A8,0»  22  11,  UO,  5721,  CuO  701,  H,0  14'65  =  lOO*^. 

Ref.-^*  Schueebcrg.  1.  c.  Schrauf  gives  60  =  68"*  20'.  which  varies  widely  from  the  allied 
species;  headd8»(c»  =  78'  46'),  Min.  Mitth.,  182.  1872.  Of.  also  torbemite.  ref.  *;  the  two 
species  were  probably  early  confounded. 

661.  AUTUNITB.  Var.  of  Uranglimmer,  Urankalk,  or  Chalcolite,  qf  authors  prior  to  1819. 
8e1  &  base  de  clinux',  du  I'oxide  d'urfine  Joue  le  rdle  d*acide,  Bert.,  N.  Syst.  Min.,  295,  1819, 
Uranit  Bert.,  Jahre^b..  4.  46.  1828*  JKalk-Uranit.  Kalk-Urauglimmer.  Qerm.  Lime-Uranite. 
Autunite  B.  AM.,  519,  1852.    Calcouranit  Breith.,  B.  H.  Ztg.,  24.  802.  1865. 

Orthorhombic^  but  approaching  the  tetragonal  species^  torbemite,  closely. 
Axes  4  :  i  :  <>  =  0-9875  :  1  :  2-8517  Des  Cloizeaux*. 

100  A  110  =  44°  38i',  001  A  101  =  'TO^  54',  001  A  Oil  •=.  70**  40|'. 

Forms:    a(100l  »-{).  b  (010,  s4),  c(001,  0),  rndlO,  /),   tt(101.  l-i).  eifiW,  14),  1(112,  \\ 

Angles :  mw"'  =  89*  17'.  uu'  =  I4r  48',  etf  =  HI*  41'.  cl  =  ♦68*  46'.  tt*  »  79*  20; 
W  =  TO*  8' 


uo. 

CaO 

H.O 

63-24 

611 

1600 

=    99-44 

6000 

5-01 

18-95 

=    97-80 

61-84 

524 

19-66 

=  100-56 

60-64 

5-81 

20  88 

=    99-88 

56-08 

6-61 

22-08 

Fe,0. 1-8 

868  PEOSPHATBB,  ABSSyATBS.  BTO. 

In  thin  tabular  crystals,  nearly  tetragonal  in  form  and  deviating  bnt  slightly 
from  torbemite  in  angle;  also  in  foliated  a^greeates,  with  micaceous  structure. 

Gleayage:  basal,  eminent  Laminse  Drittle.  H.  =  a»-2*5.  Qt^  =  3-05-3*19. 
Luster  of  c  pearly,  elsewhere  subadamantine  Ck)tor  lemon-  to  sulphur-yellow. 
Streak  yellowish.    Transparent  to  translucent. 

Optically  — •    Ax.  pi.  \b,    Bx  ±  c.    Ax.  angles,  Dx.: 

a)        2E  =  60*  57'  at  17',  67*  82*  at  47*,    66'  86'  at  71*%  55*   8*  at  81*.    54*  10'  at  91'. 
(2)        2E  =  59"  46'  at  17%  67*  46'  at  26i%  55*  24'  at  4r,    58*  18'  at  71)*,  50*  12*  at  91*. 

Befntctive  Index:    fi  =  1*572 

Gomp. — A  hydrous  phosphate  of  uranium  and  calcium,  pi:obably  analogous  to 
torberoite,  Ca(UO,),P,0,  +  8H,0  or  CaO. 2UOJP,0,.8H,0= Phosphorus  pentoxide 
15'5,  uranium  trioxide  62*7,  lime  6*1,  water  15*7  =  100. 

Some  analyses  gtve  10  and  othen  12  molecules  of  water,  but  it  is  not  certain  that  the  sddi 
iional  amount  la  essential.    Cf.  below. 

AnaL— 1.  Winkler,  J.  pr.  Ch..  7,  12,  1878.  2-4.  Church.  J.  Ch.  See..  28.  109,  ISTQl 
6,  Jannettaz,  Bull.  See.  Min..  10, 17,  1887.    Also  5th  £d.,  p.  586. 

P/)i 

1.  Falkenstein  15*09 

2.  Ck>rnwall  |  18*84 
8.  Autun  14*82 

4.  "  I  18*40 

5.  Madagascar  14*98 

Church  found  that  the  mean  loss  of  water  (anals.  2,  8,  4)  in  dry  air,  in  taeuo  and  at  100*" 
(or  in  vacuo  alone),  was  15*08  p.  c  .  and  at  a  red  heat  4*68  p.  c.  more,  fie  concludes  that  unaltered 
crystals  contain  10  p.  c.  H9O,  or  if  dried  in  vacuo,  2HtO. 

The  early  analysis  of  Berzelius  ^ave  15*48  p.  c.  HsO  =  8  molecules. 

Pyr.,  etc.->Same  as  for  torbemite,  but  no  reaction  for  copper. 

Oba. — Autuntte  is  found  usually  with  uraniniie  and  other  minerals  containing  uranium;  also 
associated  with  silver,  tin,  and  iron  ores.  Ocdurs  in  the  Siebengebirge,  in  the  bomstoBe  q(  a 
trachytic  range;  at  Johannffeorgenstadt  and  Eibeustock;  Falkenstein  in  Saxon  Voigtland; 
at  Lake  Onega,  Wolf  Island,  Russia;  near  Limoges,  and  at  St.  Symphorieu  near  Autun;  for- 
merly lit  South  Basset,  Wheal  Edwards,  and  near  St.  Day,  England 

In  the  U.  States,  occurs  sparingly  at  the  feldspar  quarry  in  Middletown,  Conn.,  associated 
with  columbite  and  albite.  In  minute  tabular  crystals  and  thin  scales,  of  light  green  and  lemoo- 
yellow  colors;  with  uraninite  at  Branchville,  Conn. .  also  in  minute  crystals  at  Chesterfield, 
Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centers  of  tourmalines;  at  Acworib, 
N.  H.,  straw-yellow  and  light  green;  also  in  a  gneiss  quarry  on  the  Schuylkill,  near  Philadelphii, 
about  ^  m.  above  the: suspension  bridge.  In  Is.  Carolina,  at  the  Flat  Rock  and  other  mica  mines 
in  Mitchell  Co.;  in  Alexander  Co.    Found  in  the  Black  Hills,  S.  Dakota;  at  Silver  Reef,  Utah. 

Berzelius  calls  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  chalcolite  nud  ura/niU. 
in  his  article  announcing  the  composition,  in  JB.,  4,  146, 147.  1828;  and  the  special  application 
of  uranite  to  this  species  dates  from  that  time.  Yet,  in  order  to  avoid  confusion  from  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  autunUe,  from  one  of  its  noted 
localities. 

Re£._i  Ann.  Mines,  11,  261. 1854;  14,  880. 1858.  Brezina  makes  the  Johanngcorgenstadt 
mineral  monoclinic,  with  d  :  5  :  d'=  0*8468  :  1  :  0'8525,  /?  =  90*  80',  Zs.  Er..  3.  273,  1879. 

An  early  paper  on  the  ciystalliaation  of  *'  Oxyd  of  Uranium"  (probably  including  both  tor* 
beraite  and  autunite),  with  two  plates,  is  given  by  Phillips  in  Trans.  G.  Soc.,  3,  112,  1816  (read 
Feb.  1815). 

662.  URANOSPDIXTB.     Weitbaeh,  Jb.  Min.,  815,  1878;  Jb.  Barg-Hatt.,  1877. 
Orthorhombic.    Axes  d:i:d  =:  1 :1:  2*9136  approx. 

Forms:    e  (001,  0);  q  (1010,  A-«).  y  (102.  fi).  ^  (101.  1-i),  i  (012.  ff). 
Angles :    eg  -  W  15'  (meas,  17*),  <y  =  «r  =  •55*  82',  cr  =  71*  8'  (meas.  71i'>. 

In  thin  tabular  crystals  rectangalar  in  outline. 

Cleavage:  c  perfect.  tL,  =  2-3.  G.  =  3*45.  Color  siskin-green.  Optically 
biaxial. 

Comp. — Probably  an  arsenate  of  uranium  and  calcium  corresponding  to  autun* 
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ite,  Ca(U0,),A8,0.  +  8H,0  or  Ca0.2TJO,.A8,0,.8H,0  =  Arsenic  pentoxide  22-9, 
uranium  trioxide  57-2,  lime  5-6,  water  14-3  =  100. 
AnaL— Winkler,  J.  pr.  Ch.,  7,  11,  1878. 

A8,0»  19-37  UO,  59-18  CaO  5-47  H,0  1619  =  100  21 

Church  urges  that  the  water  mny  corrcspoDd  to  10  equivalents  instead  of  8,  Min.  Mas.,  1, 
286,  1877. 

ObB.— Occurs  with  uraninite  and  various  secondary  uranium  minerals  at  Neustadtel  near 
Schiieeberg,  Saxony. 

Artif.— Obtained  by  Winkler  (1.  c.)  by  mixing  uranium  nitrate  with  a  solution  of  lime  in  an 
excess  of  arsenic  acid.  The  minute  yellow  crystals  gave:  AstO*  2801,  UO,  59*01,  CaO  5*62, 
HaO  14-27  =  101-91. 

663.  URANOOIROITB.  WeUbach,  Jahrb.  Berg-HQlt.,  1877,  Abhandl.,  p.  48.  Barium- 
uranite. 

Ortliorhombic.     In  crystals  similar  to  autunite. 

Cleavage:  r  perfect;  a,  ^distinct.  6.  =  3 '53.  Luster  pearly  on  c.  Color 
yellow-green.  Transparent  to  translucent.  Optically  biaxial.  Bx  JL  c.  2E  — 
15**-20^ 

Comp. —  A    phosphate    of    barium    and    uranium    analogous    to    autunite, 
Ba(UO,),P,0,  +  8H,0  or  Ba0.2UO,.P,0..8H,0  =  Phosphorus  pentoxide  14-0, 
uranium  trioxide  56-7,  baryta  16-1,  water  14*2  =  100. 
Anal.— Winkler,  quoted  by  Weisbach. 

PaO.  1506  UO,  56-86  BaO  1457  H.O  18  99  =  10048 

Earlier  analyses  by  Georgi,  and  Uwao  Imai,  gave  confirmatory  results.  Church  (Min.  Mag., 
1.  234.  1877)  finds  that  in  vacuo  over  HaS04,  at  lO"*  C,  6H,0  go  off;  and  the  remainder  (2H,0) 
at  a  red  heat. 

Obs.— Occurs  in  quartz  veins  near  Falkenstein,  Saxon  Voigtland.  Formerly  called  autunite 
(lime-uranite). 


664.  PHOSPHURANYLITB.    F.  A.  Genih,  Am.  Ch.  J..  1.  92.  1879. 
Occurs  as  a  pulverulent  incrustation;  consisting  of  microscopic  rectangular 
scales,  with  pearly  luster.     Color  deep  lemon-yellow. 

Comp.— Hydrous  uranium  phosphate,  (UO,),P,0,  +  6H,0  or  3UO,.P,0,.6H,0 
=  Phosphorus  pentoxide  12*7,  uranium  trioxide  77*6,  water  9*7  =  100. 

AnaL — 1,  Oenth,  1.  c;  la,  same,  after  deducting  the  lead  oxide,  present  as  impurity. 

1. 
la. 


P.O. 

UO, 

H,0 

PbO 

11-80 

71-78 

10-48 

4-40    =      97-91 

1208 

76-71 

11-21 

—      =    100 

r. — B.B.  in  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling. 
Basily'soluble  in  nitric  acid. 

Obs. — Occurs  with  other  uranium  minerals  at  the  Flat  Rock  mine,  Mitchell  Co.,  N.  C; 
incrusts  the  quartz,  feldspar,  and  mica;  also  at  the  Buchanan  mine. 

666.  TRSQURXTS.     Weifbaeh,  Jb.  Min..  870.  1871. 

Monoclinic.  In  thin  tabular  crystals  |  b,  resembling  gypsum;  crystals  united 
in  druses. 

Cleavage:  h  perfect.  6.  =  3'3.  Luster  on  cleayage  face  pearly.  Color 
lemon-yellow. 

Comp. — A  hydrous  uranium  arsenate,  (UO,),As,0,  +  12H,0  or  3UO,.A8,0,. 
12H,0  =  Arsenic  pentoxide  17*6,  uranium  trioxide  65*9,  water  16*5  =  100. 

AnaL — Winkler;  two  other  analyses  on  material  less  pure  gave  concordant  results,  J.  pr. 
Ch..  7,  7, 1878. 

Aa«0.  19-64  UO,  6376  H,0  1481     =    9821 
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Obs. — Occurs  with  wnlpurgite  and  other  uranium  minerals  at  the  Weisser  Hirsch  mine  at 
Neustftdtel,  near  Schneeberg,  Saxony.    Named  after  the  mining  administrator,  R.  Tr^r. 
Reported  with  uraninite  from  the  Bald  Mountain  mining  district.  Black  Hills.  8.  &kota. 
For  remarks  on  the  form.  cf.  Bchrauf,  Min.  Mitth..  185,  1872. 

Fritzscheitb  Breiihaupi,  B.  H.  Ztg. .  24,  302,  1865.  A  mineral  much  resembling  autuDite 
in  its  four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage;  with  H.  =  'i-2'5: 
Q.  =  8*504?;  vitreous  to  pearly  in  luster;  reddish  brown  to  hyacinth-red  in  color  and  streak; 
translucent;  affording  Fritzsche  (1.  c.)  reactions  for  ui-anium,  manganese,  vanadium,  phosphorus. 
and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  is  considered  a  mangaD-iirenite 
containing  some  vanadium.  It  occura  with  crystals  of  autunite  and  torbernite  at  Neuhammer. 
near  Keudeck  in  Bohemia.  In  a  hematite  mine;  at  Johanngeorgenstadt,  of  fine  red  color,  with 
torbernite.  Red  crystals  in  groups,  supposed  to  be  this  mineral,  have  been  observed  od 
specimens  of  uranite  from  Autun.  and  from  Steinig,  near  Elsterberg,  in  Saxon  Voigtlaod. 

666.  WAIaPURQlTB.  Walpurgin  A.  WeUbaeh,  Jb.  Min.,  870,  1871;  1,  1877;  Jb.Ber;- 
Hatt.  Sachs.,  1877. 

Tricliuic.     In  thin  scale-like  crystals  resembling  gypsum;  usually  tabular  |^ 

and  twins  with  b  as  twiiining-plane:  sometimes  h  feather-like  striation  on  a. 

Measured  angles:  mijt  =  (52°  30',  pi/i  =  72°  18',  be  =  70°  52',  cm  =  80**  40', 

cpt  =  82°  59',  bm  =  59'  2',  hpi  =  53°  50'.     Extinction-angle  8*  with 

yertical  axis  in  piano  normal  to  b,  1«°  for  twin,  Weisbach-Groth*. 

Cleavage:  6  distinct.     II.  =  3-5.     G.  =5*76.     Luster  adamantine 

to  greasy.     Color  pomegranate-  and  wax-yellow. 

Comp. — Probably    a    basic    arsenate    of    bismuth    and    uranium, 

Bi.o(UO,),(OH),.(A80^),  or  5Bi,0,.3UO,.2A8,0,.12H,0  =  Arsenic  pent- 

oxide  11*9,  uranium  trioxide  22*4,  bismuth  trioxide  60*1,  water  5*6=100. 

AnaL— Winkler.  J.  pr.  Ch..  7,  6.  1873. 


As,0» 

UO, 

Bi,0. 

H,0 

11-88 

20  29 

61-48 

4  83  =  97  92 

13  03 

20*54 

59-34 

465  =  9756 

Obs. — Occurs  with  trOgeidte  and  other  uranium  minerals  at  the  Weisser  Hirsch  mine  at 
Neustfldtel,  near  Schneeberg,  Saxony. 

Ref.->  Zs.  Kr,  1.  93.  1877.    Cf.  Schrauf,  Min.  Mitth.,  183.  1872. 

667.  RHAQITE.     Weisbach,  Berg-Hatt.,  Abb.;  Jb.  Min.,  302.  1874. 

In  crystalline  aggregates,  spherical  or  mammillary,  smooth  on  the  surface. 
Fracture  subconchoidal.     Brittle.     H.  =  5.     G.  "=  6*82.     Luster  resinous  to 
adamantine.     Color  yellowish  green,  sometimes  wax-yellow.     On  tlie  edges  trans- 
lucent. 

Comp.— Perhaps  (Rg.)  2BiAsO,.3Bi(OH),  or  5Bi,0,.2A8,0,.9H,0  =  Arsenic 
pentoxide  15'7,  bismuth  trioxide  78*8,  water  5'5  =  100. 
AnaL— Winkler,  J.  pr.  Ch.,  10,  190,  1874. 

As,0.  Bi,0,        Fea03,AUOs         CoO  CaO  H,0  gangiie 

14-20  72-76  1-62  147  050  462  3-26     =    98-43 


r,,  etc. — Easily  soluble  in  hydrochloric  acid,  with  difficulty  in  nitric  acid.  In  the  matnss 
decrepittites,  and  crumbles  to  a  yellow  powder,  giving  off  its  water;  on  charcoal  fusible. 

Obs.— Occurs  on  bistuutite  and  quartz,  accompanied  by  walpurgite,  at  the  Weisser  Hirsch 
mine,  Neustfldtel,  near  Schneel)erg,  Saxony. 

Named  from  fjd^  (fjayoi),  grape,  in  allusion  to  the  color  and  botryoidal  grouping 

668.  MIXTTB.    Schrauf,  Zs.  Kr.,  4.  277.  1879. 

In  very  slender  acicular crystals,  deeply  striated  vertically;  extinction pandleV. 
Also  as  an  incrustation  in  irregular  particles,  granular  and  rough  or  spherical, 
reniform,  with  partial  concentric  fibrous  structure, 

IL  =  3-4.  G.  =  3*79.  Color  emenild-green  to  bluish  green  pale  green,  or 
whitish;  streak  soniewhnt  lisjhter.     Translucent  to  transparent  in  fine  fibers. 

Comp. — A  hvdniUHl  basic  arsenate  of  copper  and  bismuth, but  formula  doubtful 


ATOPITK. 


«61 


Schranf  eugi^ests  20CuO.Bi,O,.5A8,Oj.22H,O  =  Arsenic  pentoxide  32-0,  bismuth 

trioxide  12*9,  ciipric  oxide  44*0,  water  ll'l  =  100. 

AnaL— 1,  Schmuf,  1.  c.    2.  Uillebraad.  Am.  J.  Sc,  35,  805,  1888;  also  Pearce  Proc.  Col 
Soc.,  1,  151.  1886. 


G. 

1. 

2.  Utiih8'79 


A8,0.  P.O.  BUOb    CuO    ZnO     HaO 


1        80  45         1307    43  21      —     1107  FeO  1-52.  CaO  0-83  =  10015 

I  2879    006    1118    43  89    270    1104  FcaO,  0  97.  CaO  0  26,  SiO,0-42=99-31 

r.,  etc. — In  dilute  nitric  acid  the  mineral  is  instantly  covered  with  a  layer  of  a  brilliant 
white  powder  of  liismiiih  arsenate,  insoluble  in  the  acid;  the  copper  arsenate  goes  into  solution. 
On  ignition  becomes  blackish  green  and  gives  off  water.  Roasted  on  charcoal  gives  a  silver- 
white  bead  of  copper  and  bismuth,  with  a  coating  of  bismuth  trioxide. 

Obs. — Occurs  with  bismuth  ocher,  bismutite,  and  torbernite  in  the  Geistereang  at  Joachims- 
thal  Also  at  Wittichen,  Baden,  in  crevices  in  barite  with  erythrite.  In  Utah.  Tintic  district, 
at  the  Mammoth  mine  in  tuTts  of  minute  acicular  crystals  in  a  loosely  coherent  gangue. 

Named  a^^ter  Bergrath  A.  Mixa. 

Bef.— ^  Cross.  Am.  J.  Sc,  36,  306,  1888;  cf.  Schrauf,  1.  c,  who  makes  it  oblique  6"  to  9% 


Antimonates ;  also  Antimonites,  Arsenites. 

A  number  of  antimonates  have  been  included  in  the  preceding  pages  among 
the  phosphates,  arsenates,  etc.     Cf,  pp.  754,  803,  804. 


669.  Atopite 

670.  Bindheimite 


671.  Komeite 

672.  Hadorite 

673.  Ecdemite 

674.  OchroUte 

675.  Trippkeite 


Ca,Sb,0, 

Contains  PbO,Sb,0„H,0 


Isometric 


CaSb.O, 

(PbCI)SbO, 
Pb.Cl,As,0, 

Pb,CI,Sb,0, 
nCuO.As.O,? 


Tetragonal  6  =  1-0257 

d  lb  \  b 
Orthorhombic         07490  :  1  :  I'OSIO 
Tetragonal  or  Orthorhombic 

a  \h :  t 
Orthorhombic         0*9050  :  1  :  2-0137 
Tetragonal  6  =  0-9160 


669.  ATOPrra.    A,  E.  Nardenskiold,  G.  F5r.  F5rh.,  3.  376.  1877. 
Isometric;  in  octahedrons,  with  cube  and  dodecahedron. 
H.=  5*5-6.     G.  =  5-03.    Luster  greasy.     Color  yellow  to  resin-brown.    Trans- 
lucent. 

Comp. — Perhaps  calcium  pyroantimonate,  Ca,Sb,0,  or  2CaO.Sb,0^= Antimony 
pentoxide  74-1,  lime  25*9  =  100.  Iron,  manganese,  and  the  alkali  metals  are  also 
present. 

Anal.— NordeuskiSld,  I.  c. 

f  8b,0»72  61         FeO  2  79        MnO  1  53         CaO  17  85        K,0  0  86       Na,0  440  =  10004 


t.,etc.— B.B.  in  forceps  in  O.F.  unchanged.  On  charconi  in  R.P.  sublimes  in  part, 
fuses  at  first  with  diiticulty,  and  gives  finally,  when  the  antimony  pentoxide  is  all  reduced  to 
the  metallic  stiite  anil  driven  off,  a  dark  infusible  slag.  In  sjilt  of  phosphorus  dissolves  to  a 
clear  bead,  yellow  while  hot,  and  colorless  on  cooling.  Insoluble  in  acids;  decomposed  with 
difficulty  by  fusion  with  sodium  carbonMe.     Easily  reduced  by  hydrogen. 

Oba. — Occui-s  sparingly  in  octahedrons  embedded  in  iiedyplmne,  which  in  turn  forms  little 
-veiiiB  in  rhodonite,  at  L&ngbau,  in  Wermlaud,  Sweden.    Named  from  azono^,  unusuaL 
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ScHKBBBEHGiTB  J..  Brttina,  Vh.  G.  Reichs.,  813,  1880. 

Isometric;  in  small  (0-5-1  mm.)  octahedrons.  Fracture  coochoidal.  Brittle.  Cleavage 
dodecahedral  in  traces.  H.  =  6*6.  G.  =  4'1  Weldel.  Luster  vitreous  to  adamantine.  Color 
honey-yellow.  Transparent.  Consists  principally  (Weidel)  of  calcium  and  antimony,  with  i 
little  iron,  and  traces  of  copper,  bismuth,  zinc,  ma^esia,  and  sulphuric  acid.  B.B.  infusible, 
becomes  sliebtly  brown.  Insoluble  in  acids.  Found  by  Lhotsky,  at  Schneeberg,  Tyrol,  near 
the  union  of  anhydrite  (or  gypsum)  with  chalcopyrite  and  magnetite. 

670.  BINDHEIBfllTB.  Blei-Niere  (fr.  Nerchinsk)  KavBt.,  Tab..  50,  TT,  78.  1800  (citiof 
anal,  by  Bifidheim,  Schrift.  Ges.  Nat.  Fr.  Beriin,  10,  874,  1792).  Antimonate  of  Lead.  Anu- 
monbleispath,  Antimonsaures  Bleioxyd,  Germ.  Stibiogalenit  Olock.,  Syn.,  257, 1847.  Bleioierite 
Nicol,  Min.,  883,  1849.     Pfaffite  Adam,  Tabl.  Miu.,  87,  1869. 

Amorphous,  reniform,  or  spheroidal;  also  earthy  or  incruBting.  Structure 
sometimes  curved  lamellar. 

H.  =4.  G.  =  4*60-4-76  Siberia,  Hermann;  5-05  white,  Cornwall,  Heddle; 
4-707  brown,  ib.,  Heddle.  Luster  resinous,  dull,  or  earthy.  Color  white,  gray, 
brownish,  yellowish.     Streak  white  to  grayish  or  yellowish.     Op»aque  to  translucent 

Oomp. — A  hydrous  antimonate  of  lead,  but  analyses  vary  widely  and  no  general 
formula  can  be  given. 

Anal.  1  gives  nearly  PbiSbaOn  +  4H«0  =  Antimony  pentoxide  80-2,  lead  protoxide  «8"0, 
water  6'8  ~  lOO.  Other  varieties  give  2PbO.Sb9Ot.8H9O.  Anal.  7,  made  on  apparently  veiy 
pure  material,  gives  SbaOs  :  PbO  :  H9O  =  5 :  6*8 :  11,  and,  as  noted  by  Dunnington,  most  analyses 
give  the  molecular  ratio  PbO  +  SbgO*  :  H9O  =  1  :  1  or  1  :  2. 

AnaL— 1,  Hermann,  J.  pr.  Ch.,  34,  179.  1845.  2,  C.  Stamm.  Pogg.,  100,  618,  1857. 
8.  4,  Heddle,  Phil.  Mag.,  12,  126,  1856.  5,  Dick,  ibid.  6,  Mixter,  King's  Rep.  G.  Surv.  40lh 
Par.,  2,  759,  1877.  7,  Dunnington.  Proc.  Amer.  Assoc.,  182,  1877.  8,  Wait,  Trans.  Am.  Inst. 
Mng.  Eng.,  8,  51,  1880.  Also  W.F.  Hillebrand,  Proc.  Col.  Soc.,  1,  119,  1884,  an  impure  variety 
from  Secret  Ca&on,  Nevada. 

G.  8b,0.  PbO      H.O 

1.  Nerchinsk       4-6^-76  81*71    61*88      6*46  =  100 

2.  Horhausen  41  18    48*84      6*48  FeiO,  8*85,  CuOO'84  =  99*59 
8.  Cornwall.  v>hUe                  |  42*88    46*86    11*74  =  100*98 

4.  "         brawn  46*70    48*94      6*63  =    97*27 

5.  "  47*86    40*78    11*91  =  100 

6.  Nevada  51*94    40  89      4*58  Ag  0*88,  Fe90,  0*60,  insol.  1*66  =  100 

7.  Sevier  Co.,  Ark.    4*78  49*67    4085      6 98  Fe90.  2*98,  SiO,  114  =  10012     [=  100H» 

8.  "  "  41*72    45-88      600  FejO.  2*06,  A1,0. 4*05,  SiO,  1*84.  Ag  004 

Prr.,  etc.— In  the  closed  tube  gives  off  water.  B.B.  on  charcoal  reduced  to  a  metallic 
globule  of  antimony  and  lead,  coating  the  charcoal  v^hite  at  some  distance  from  the  assay,  and 
yellow  nearer  to  it. 

Obs. — A  result  of  the  decomposition  of  other  antimonial  ores;  thus  at  Nerchinsk  in  Siberia; 
Horhausen;  near  Endellion  in  Cornwall,  with  jamesonite,  from  which  it  is  derived,  etc.  In  the 
U.  States,  in  Sevier  county,  Arkansas;  also  Montezuma  mine,  Humboldt  valley,  Nevada. 

Bleinieriie  is  German  for  Lead-fcidney-ite  /  and  Stibiogalenite  implies  the  presence  of  galena 
or  lead  sulphide;  hence  the  substitute  above  after  the  earliest  analyst  of  the  species. 

671.  ROMBrm.    Romeine  Dam&ur,  Ann.  Mines,  20.  247,  1841;  3,  179,  1853. 

Tetragonal.    Axis  d  =  1*0257;    001  A  101  =  45°  43^'  Damour'. 

In  groupsof  minute  octahedrons o  (111).   Angles:  ao'=71*'  12',  (w"=*110®50'. 

Cleavage  none.  H.  above  5"5.  G.  =  4'713.  Color  hyacinth-  or  honey-yellow. 
Double  refraction  strong*. 

Comp. — ^An  antimonite  of  calcium,  perhaps  CaSb,0^  =  Antimony  69*8,  oxygen 
14-0  (antimony  trioxide  83*8),  lime  16-2  =  100. 

The  analysis  gives  more  nearly  CaaSbsOs  =  Antimony  03*4,  oxygen  16*9,  lime  19*71  =  100. 
AnaL — Damour,  1.  c. 

O  15*82         Sb62'18       Fel'81  MnO  1*21  CaO  16*29  SiO,  sol.  0*96  inaol.  1*90 =99*17 
orSb,O»40  79    8b,0, 36*82    FeO  1*70  1*21  16*29  0*96  1*90=99*67 

Pyr^  etc.— B.B.  fuses  to  a  blackish  slag.  With  borax  affords  a  colorless  glass  in  the  Inner 
flame,  a  violet  in  the  outer  (manganese).     With  soda  on  charcoal  gives  white  antimonial  fumes 
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and  globules  of  metallic  antimony:  fused  on  platinum  foil  with  soda  gives  a  bluish  green 
manganate.    Insoluble  in  acids. 

Obs.— Romeite  was  found  by  B.  de  Lorn  at  St.  Marcel  in  Piedmont,  in  small  nests  or 
yeins  in  the  gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote, 
quartz,  limonite.  and  greenovite. 

Named  by  Damour  after  the  crystallographer  Rome  de  Lisle  (or  Rom6  de  Tlsle,  1736-1790). 

Re£— *  L.  c.    *  On  the  anomalous  double  refraction  see  Btd.,  Bull.  Soc.  Min.,  4,  240,  1881. 

672.  NAX>ORITE.    Flajoht,  C.  R..  71.  287,  406.  1870. 
Orthorhombic.     Axes  a:h:d=:  0-7490  :  1  :  1-0310  Cesdro*. 
100  A  110  =  36°  50',  001  A  101  =  54°  OJ',  001  A  Oil  =  45°  52J'. 


Forms » ;              n  (480,  »-|)               0  (108.  i-  i) 
a  (100,  il)               q  (280,  i-|)               C  (15-0-8,  ^l) 
b  (010,  i-l)               r  (130,  ^8)               t;  (101.  1-i) 
e  (001,  0) 

e  (508.  I-i) 
d  (201,  2-i) 
€  (708,  fi) 

6  (110-8,  V'-i) 
I  (Oil.  11)  tw.  pi. 

P  (111.  1) 

Also  doubtful  X  (87  1712),    y  (17-6-4). 

jfjr"  =  58*  89'             rm'  =  108'    0'           pp' 
qq      =  88*'  20^'            «*    =  132'  64'           pp" 
rr'     =  47'  59'             W    =    91*  45' 

=    &r  84' 

=  •119'  89* 

pp'"  =  62*  26^ 
ap     =*46-  18' 

Twins:  tw.  pi.  1  (Oil),  hence  crossing  at  angles 
of  nearly  90  (f,  2),  since  W  =  91°  45'.  Crystals 
tabular  ||  a;  also  prismatic  ||  i 

Cleavage  a,  very  perfect.  H.  =  3 '5-4.  G.  = 
7'02.  Luster  resinous  to  adamantine.  Color  smoky- 
brown  to  brownish  yellow.  Streak  yellow.  Trans- 
lucent. 

Optically  +.  Ax.  pi.  |  b.  Bx^n.  Ax.  angle 
large.     2Ho  =  145°.   Dispersion  strong,  p>  v.  Dx. 

Comp.— PbClSbO.or  PbSb.O,.  PbCl,  =  Antimony 
30-5,  lead  52*4,  chlorine  9*0,  oxygen  S'l  =  100. 

AnaL— 1.  Pisani.  C.  R..  71.  819.  1870.     2,  Flajolot.  1.  c. 
and  Za.  G.  Ges..  24,  47,  1872.    8,  Tobler.  Zs.  G.  ^es..  24,  40,  1872. 


1. 


a 


> 


Pig.  1,  2.  CesAro. 


1.    O.  =  702 

2. 

8. 


8b 

31  17 
81-55 
81*21 


Pb 

51-88 
51-60 
50  69 


O 

8-22 
8  00 
8-56 


CI 

900  =  100-27 
8-85  =  lOO-(K) 
815  H,0  0-67  =  99*28 


Pisani  gives :    Sb,0,  37*40,    PbO  27-60,    Ph  26*27,    CI  900  =  100*27. 

Pyr.,  etc— In  the  closed  tube  decrepitntes  and  eives  a  white  sublimate.  B.B.  on  charcoal 
yields  an  antimony  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  salt  of  phosphorus 
saturated  with  copper  gives  the  blue  colorati'^Q  of  the  flame  due  to  copper  chloride,  ^luble 
in  liydrochloric  acid. 

Oba.— From  DJebel-Nador,  in  the  province  of  Conslantine,  Algiers:  it  occurs  in  cavities  in  a 
depopft  of  rAnr  In  the  NummuHtic  limestone,  cf.  Brnun,  Zs.  G.  Ges.,  24.  80.  1872. 

R«L— *  Bull.  Soc.  Min.,  11.  44,  1888.  CesAro's  jwsition  is  here  accepted,  as  hIso  his  inter- 
pretation of  the  planes  and  angles  of  Des  Cioizeaux;  cf.  Dx.,  ib..  6, 122,  1882,  nnd  earlier,  0.  R., 
73,  81,  1871. 


673.  BODBBSTTB.    Ekdemit  A.  E,  Nordemkiold,  G.  F5r.  F<)rh..  3.  879.  1877.     Helio. 
phjlHt  O.  FUtOc,  Ofv.  Ak.  Stockh.,  45.  574.  1888:  Hamberg,  G.  FOr.  FOrh.,  11,  229,  1889. 

Tetragonar  (?).  In  acute  pyramidal  crystals,  p^  with  cp  =  52*'-54®  approx. 
Hamberjr;  faces  strongly  striated  horizontally.  Also  in  crystals  tabular  I  c.  Com- 
monly massive, coarsely  foliated  or  granular;  also  as  a  crystalline  incrustation. 

Cleavage:  basal,  nearly  perfect.  Brittle.  H.  =  2*5-3.  G.  =  6 •89-7-14. 
funster  on  cleavage  plane  vitreous,  on  fracture  surfaces  greasy.   Color  bright  yellow 
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to  green.    Translucent  in  thin  splinters.     Optically  uniaxial^  negative;  in  part 

also  biaxial. 

Ham  berg  shows  that  basal  (cleavage)  sections  of  heliopbyllite  are  in  part  normally  uniaxial,  in 
part  biaxial.  In  the  case  of  the  foliated  masses  (A)  the  lamellae  cross  at  right  angles  as  if  twiooed 
about  a  prism  of  90".  There  are  also  acute  pyramidal  crystals  of  tetragonal  form  (B);  of  these 
sections  |  c  show  an  isotropic  ground-mass,  also  systems  of  doubly-refracting  lamellae  as  if 
twinned  as  above;  the  lumellse  in  part  diagonal,  also  in  the  direction  of  a  ditetragonal  prion 
(210).  Sections  of  ecdemite  showed  a  structure  somewhat  similar  to  that  last  meutioned. 
These  biaxial,  doubly-i'efracting  lamellsB  are  regarded  as  secondary,  the  original  structure 
having  been  normal  tetragonal.     Cf.  below. 

Comp.— -Perhaps  (Flink),  Pb,A8,0,.2PbCl,  =  Arsenic  trioxide  12'1,  lead  prot- 
oxide 81-3,  chlorine  8*6  =  102-0  deduct  (0  =  2C1)  =  100. 

This  composition  is  analogous  to  that  taken  for  ochrolite,  which,  however,  is  based  on  the 
analysis  of  a  very  smul  I  amount  of  material.  Ham  berg  shows  that  analyses  %-A  agree  more  cloeely 
with  the  complicated  formula  Pbi3Cl8As40i»  =  Pb9As40iA.4PbCU.  NordeD&i51d  gives  the 
formula  Pb»As,0s.2PbCU. 

AnaL<-l.  NordenskiOld,  1.  c.    2,  Flink,  L  c.    3,  4,  Hamberg,  1.  c. 

As,Of  Bb,Os  PbO     CI 

1.  Ecdemite  G.  =  714  lOtiO      —     «a-4o    800  =  102-05 

2.  HeliophyUiie       G.  =  6-886  11*69      —     80*70    800  FeO,MnO  0*54  =  100 93 

8.  **         A  10*85    0*56    8103    8*05  FeO.MuO  0  07.  CaO  0  08  =  100*64 

4.  ••         B  10*49    1*38    80*99    7*96  FeO.MuO  016.  CaO  Oil  =  10109 

The  oxygen  equivalent  of  the  chlorine  (1*8)  is  to  be  deducted. 

P3rr.,  etc. — Fuses  easily  to  a  yellow  mass,  with  the  loss  of  lead  chloride  as  a  white  subli- 
mate; gives  a  characteristic  lead  coating  on  charcoal.  Soluble  readily  in  nitric  acid  or  iu  warm 
hydrochloric  acid. 

Obs.— Found  at  L&ngban,  Wermland,  Sweden,  iu  small  eranular  masses,  embedded  in  a 
yellow  manganesian  calcite;  also  as  an  incrustation.  Associated  crystals  of  a  similar  composiiion 
Were  regarded  by  NordenskiOld  as  orlhorhombic  (see  below). 

Also  found  {lieliophylliie)  at  the  Harstig  mine,  Pajsberg,  Sweden;  it  occurs  in  crystals  iu 
druses  later  filled  with  barite  and  inesite. 

Ecdemite  is  named  from  eK^r^fioi,  untuttal;  heliophyllite  from  tfX,toi,  mn,  and  ^vXXor, 
leaf,  in  allusion  to  the  color  and  structure. 

BjbL — '  See  observations  of  Hamberg.  NordenskiOld  gives  the  ancles  on  the  supposed 
orlhorhombic  mineral,"  dimorphous  with  ecdemite,  ep  =  65"  24',  pj/  =  78  32'.  BrOgger  gives 
(quoted  by  Flink)  for  the  same  angle,  ep  =  65*  36';  the  crystals  are  regarded  as  twins  or  tour- 
lings.  Fiink  calculates  for  heliophyllite  the  axial  ratio  d:h:  6  =  0*9666  : 1 :  2  2045  correspood- 
ftng  to  the  axial  ratio  of  ochrolite. 

674.  OCHROLITZ!.    Ochrolith  O.  Flink,  Of  v.  Ak.  Stockh.,  46,  5, 1889. 
Orthorhombic.     Axes  d:h:6  =  0  90502  :  1  :  2-01375  Flink. 
100  A  110  =  42°  Sf,  001  A  101  =  65°  48',  001  A  Oil  =  63°  35^'. 

Porrnji:    e  (001,  0).    d  (101.  1-i).    «  (Oil.  14). 

Angles:    cd  =  65"  48'.    dd"'  =  ♦48''  24'.    cd  =  63"  35f ,    ««"'  =  *52'  49'.    da  =  79*  3(r. 

In  small  crystals,  thick  tabular  |  r,  and  often  elongated  I  2  by  extension  of  rf. 
Crystals  often  united  in  diverging  groups  having  the  macro-axis  in  common. 
Luster  adamantine.  Color  sulphur-yellow,  sometimes  with  tinge  of  gray.  Trans- 
lucent. 

Comp.— Probably  Pb,Sb,0,.2PbCl,  =  Antimony  trioxide  166,  lead  oxide  77  0, 
chlorine  8-2  =  101-8,  less  oxygen  1*8  =  100. 

AnaL— Flink  on  0*2  gr.,  after  deducting  6  p.  c.  CaCOt. 

SbaOa  [17-59]  PbO  7652  CI  772 

Dissolves  in  nitric  acid,  the  solution  becoming  turbid  upon  dilution;  also  soluble  in  canitfc 
potash. 

Obs. — Found  sparingly  in  the  Harstig  mine  at  Pajsberg,  Sweden;  occurs  id  druses  wiih 
barite,  mimetite.  hemntitc.  Named  in  allusion  to  the  bright  sulphur>yellow  color  from  cSjpo^ 
bright  pellato,  and  ^.iBoS,  stone. 
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Damour  and  wm  Rath,  Zs.  Er.,  6,  245»  1880,  Bull.  Soc.  Mid.,  3, 17Si 


Tetragonal.    Axis  6  =  0-9160;  001  A  101  =  42°  29^'  Rath. 

Foniu:       tn  (110.  /)        e  (881.  8)         a;  (812,  }-8) 
<j  (001.  0)        tt  (112,  i)        y  (814,  }-3)       c  (24-5-20,  |-V) 
a  (100,  ii)       0  (111,  1) 


tiu'  =  •45" 

13' 

ee"  =  15r 

8' 

tnf 

=  30' 

25' 

CO'    =    68' 

4i' 

cy    =    86- 

65' 

xx^^ 

=  30*^ 

lu' 

66'    =    86' 

26 

ex    =    65" 

28' 

yy"^^ 

=  2r 

28' 

ttu"=    65* 

62' 

a»'   =    43' 

11' 

»*" 

=  17' 

81' 

00"  -  104" 

40* 

Habit  octiihedral,  crystals  sniall^  brilliant. 

Cleavage:   a  perfect;  m  less  perfect.     Color  bluish 
green.     Optically  uniaxial,  positive,  Dx. 

Comp.— According  to  a   qualitative   examination  by  Damour,   essentially  an 
arsenite  of  copper  (/<CuO,  As,0,). 

P3fr.,  etc.— £asily  soluble  iu  acids.  B.B.  in  the  closed  tube  becomes  emenild-green  on 
slight  heating,  then  the  green  disappears  and  the  color  becomes  brownish:  on  continued  ignition 
the  color  becomes  yellowish  green  a  second  time.  Fuses  easily  to  a  green  slag.  In  the  open 
tube  gives  crystals  of  arsenic  trioxide. 

Oba.— Occurs  with  olivenite,  as  an  older  formation,  in  druses  in  massive  cuprite  from 
Copiupo,  Chili.  Named  after  the  young  mineralogist.  Dr.  Paul  Trippke,  who  died  June  16, 
18»0. 


The  following  are  antimonates,  or  aiitimonites,  of  doubtful  character. 

Ammiolite.  Auiimonite  de  Mercure  Domeyko,  Ann.  Mines,  6, 188,  1844.  Cinabrio  subido* 
Domeyko,  Min..  168,  1845.  Ammiolite  Dana,  Min.,  684,  1850.  Antimoniato  de  cobre  coa 
ciualirio  lerroso  Domeyko,  Min..  129.  1860. 

Earthy  powder.     Color  deep  red.  scarlet. 

Composition  doubtful,  but  regardeil  as  antimonate  of  copper  mixed  with  cinnabar  and  with 
otiier  impurities.  Analyses  by  Domeyko  of  the  material  obtained  in  the  earliest  part  of  a  process, 
of  levigaiiou: 


Sb,0. 

CuO 

Hg 

8 

Fe,0. 

quartz 

H9O  and  loss. 

241 

16-9 

19-9 

8-8 

2-2 

248 

8-8 

295 

15-6 

23-6 

8*8 

81 

81 

16*9 

231 

181 

19-8 

81 

11 

Kivot  has  found  in  a  similar  substance  from  Chili  (Ann.  Mines,  6,  656.  1854):  Sb  86'5, 
Cu  12  2,  llg  22*2,  Te  14*8,  Fe,8  <r.,  quartz  2*5,  O  and  loss  118.  He  observes  that  his  result 
indiciites  the  presence  of  mercury  telluride  (cf.  coloradoite,  p.  64)  and  antimonic  acid  along 
with  antimonate  of  copper. 

Found  iu  many  of  the  Chilian  mines,  filling  cavities  in  the  quartzose  or  argillo-femiginous 
|rHn;;ue  of  the  mercurial  tetrahedrite,  and  in  the  pores  of  the  imperfectly  compact  tetrahedrite 
Itself,  and  has  pn>ceeded  from  the  decomposition  of  this  mercurial  ore. 

Niimed  from  afifiiov,  vermilion. 

F.  Field  hns  analyzed  a  red  eaitliy  substance  from  Tambillos,  near  Coquimbo,  Chili,  and 
made  it  a  compound  of  antimonite  of  mercury  and  sulphantimonite  of  mercury;  but  there  is 
much  uncertainty  over  his  results     Cf.  J.  Ch.  Soc.,  12,  27,  1860.  and  Min.,  6th  £d.,  p.  548. 

Arequipite  a.  Raimondi,  Min6raux  du  Perou.  Paris,  p.  167,  1878. 

Compact,  wax-like.  Fracture  conchoidal.  H.  nearly  6.  Color  honey-yellow.  On  the 
Imsis  of  a  qualitative  analysis,  stated  to  be  a  silico-antimomite  of  lead.  B.B.  on  charcoal  fuses 
"with  difficulty,  yielding  buttons  of  lead,  and  gives  off  antimonial  vapors.  Slightly  attacked  by 
nitric  acid;  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitric  has  been  added,  and 
leaves  a  residue  of  silica.  Occurs  sparingly  in  a  quartzose  gauffue,  with  argentiferous  lead  car- 
bonate and  chrysocolla,  at  the  Victoria  mine,  Mt.  de  la  Trmit^,  near  Tibaya,  Province  of 
Arequipa,  Peru. 

Barcenitb  J.  W,  Mallet,  Am.  J.  8c.,  16.  806.  1878. 

Massive;  structure  finelv  ^nular.  compact  or  porous;  also  columnar  (pseudomorphous). 
l>Vncture  tolembly  even.  Hriiile.  H.  =  6*5.  G.  =  6'348.  Luster  dull,  earthy,  sometimes 
slightly  resinous.  Color  dark  gray,  nearly  black.  Streak  ash-gray,  with  slight  green- 
ish tint     Anal.— J.  R.  Santos: 

6b  S  Hg  Ca  O  H,0 

5011        2-82        20-75        3  88        117*61]        4-73  (below  130"  C.  1*28)  SiO.  610  s  100 
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The  sulphur  is  assumed  to  exist  as  HgS,  and  is  accordiDgly  deducted  with  a  corresponding 

amount  of  mercury.      For   the  remaiuder  the   following  atomic  ratios  are  then   obtained: 

KO  :  Sb:,Oi :  Sb,Oft  =  4  : 1 :  5»  aud  Sb,Oft :  H,0  =  1:5.     The  antimonic  acid  (8b,O».5U,0)  is 

again  assumed  to  exist  independently  as  an  impurity,  and  the  foimula  for  the  remainder  written: 

I 

rSbsOi.4(HO)].(SbiOft)»  corresponding  to  a  normal  autimonaie  RSbOi.    The  result  reached, 
however,  must  at  best  be  regarded  as  of  very  doubtful  value. 

From  Huitzuco.  State  of  Guerrero,  Mexico;  associated  with  livingstonite,  from  the 
decomposition  of  which  it  has  been  formed.  Named  after  Br.  Mariano  fiarcena,  a  Mexican 
mineralogist. 

CoRONOUiTB  Baimandi,  Mineraux  du  P^rou,  pp.  88,  91,  1878. 

Amorphous,  earthy,  pulverulent,  sometimes  slightly  lamellar.  H.  =  2*5-8.  O.  =  5*05. 
Color,  exterior,  grayish  yellow;  interior,  blackish,  with  luster  slightly  resinous.  Intimately 
mixed  with  small  quantities  of  sulphur,  antimony,  silver,  and  lead.  An  analysis,  after  the 
deduction  of  impurities,  gave: 

8b,0,  58»7       PbO  21  48       Ag.O  7 82       Fe,0,  052       H,0  11-21  =  100 

It  is  hence,  if  homogeneous,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of 
Mogollon,  Uuancavelica,  and  Empalme,  in  the  district  of  Ck}rongo,  province  PalUsca,  and  at 
Pasacaucha,  province  of  Pomabamba,  Peru. 

Taznits  Dameyko,  C.  R.,  86.  977,  1877;  Min.  Chili,  8d  Ed.,  p.  206,  1879. 

Amorphous,  more  or  less  fibrous  in  structure.  Earthy.  Color  yellow.  Soluble  in  hydro- 
chloric acid.  Regarded  as  an  arsenioantimonate  of  bismuth,  analogous  to  bindheimite,  but 
doubtless  heterogeneous;  believed  to  have  been  derived  from  the  alteration  of  some  sulphar«euits 
or  sulphantimonite  of  bismuth.  Very  impure,  from  the  admixture  of  varying  quantities  of  bis- 
muth ocher.  An  analysis  gave :  BitOa  (sol.  hi  HNOa)  42*00,  BiaOf  (united  with  Sb  and  As) 
29*50,  Sb,0»  5-29.  As,0»  12*20,  Fe.O.  700,  H.O  4*90.  insol.  100  =  101*89.  Obtained  with 
other  bismuth  minerals  from  the  mines  of  Tazna  and  of  Choroloque,  in  Bolivia. 

Some  other  related  antimony  minerals,  of  doubtful  character,  are  mentioned  on  pp.  888^  294. 


Phosphates  or  Arsenates  with  Carbonates,  Snlphates,  Borates. 

676.  DahUite  2Ca,P,0,.CaCO,.iH.O 

677.  Diadochite  2Fe,0, 2SO..P,0..12H,0  pt. 

678.  Pitticite  Contains  Fe,0„  SO,,  As.O.,  H,0 

679.  Svanbergite  I 

Containa  Na,0,  CaO,  A1,0„  SO,,  P,0„  H,0         Rhombohedral  12063 

680.  Beudantite  /^ 

Contains  CuO,  PbO,  Fe,0„  SO,,  (P,A8),0„  H,0  Rliombohedral  M842 

681.  Lindackerite 

Contains  FeO,  NiO,  CuO,  SO,,  As,0.,  H,0 

682.  Lttneborgite  3Mg0.B,0,.P,0..8H,0 


676.  DAHLLmi.     W.  C.  Brogger  and  H.  Baeksirdm,  Ofv.  Ak.  Stockh.,  46.  408,  1888. 

In  crusts  with  fibrous  structure  normal  to  the  surface. 

H.  =  5.  G.  =  3-053.  Luster  resinous.  Color  pale  yellowish  white;  colorless 
in  thin  section.  Optically  uniaxial,  negative.  Double  refraction  slightly  greater 
than  that  of  apatite. 

Comp. — 2Ca,P,0,.CaC0,.iH,0  =  Phosphorus  pentoxide  39-0,  carbon  dioxide 
6-0,  lime  537,  water  13  =  100. 

AnaL— U.  Bttckstrom,  1.  c. 

P,0«  CO,  CaO  FeO  Na,0         K,0  H,0 

38  44  629  5800  0*79  0-89  Oil  1-87  =  100*89 

Pyr.,  etc.— Decrepitutes  B.B.,  but  does  not  fuse.  Dissolves  iti  cold  dilute  acid  with  tht 
evolution  of  cnrbon  dioxide. 

Obs.— Orcui-s  as  a  crust  from  6  to  8  mm.  in  thickness,  upon  a  bright  red  massive  apatita 
at  Odegaard,  Bnmle,  Norway. 
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The  natural  sugj^tion  that  the  mineral  is  a  mechanical  mixture  of  apatite  and  calcite 
is  answered  by  the  microscopic  examination,  showing  it  to  be  fresh  and  homogeneous. 

Named  for  the  brothers  Dr.  Tellef  Dahll  and  Johann  Dahll,  mineralogists  and  geologists. 

CiPLYTE  J,  Ortlier  [Ann.  Soc.  O.  Nord.,  16.  270,  1888-89].  Bull.  Soc.  Min..  13.  160, 1890. 

Stated  to  be  a  silico-phosphate  of  calcium  occurring  in  the  chalk  of  Ciply,  and  other 
points  iu  Belgium,  associated  with  phosphorite.  Composition,  based  upon  an  hualysis  of 
impure  material :  4CHO.2PaOft.SiOa?.  It  is  only  feebly  soluble  in  sulphuric  acid  and  hence 
can  be  separated  from  the  enclosing  mass.    No  physical  description  is  given. 

677.  DIADOOHITB.  Diadochit  Breilh.,  J.  pr  Ch.,  10,  508,  1887.  Phosphoreisensinter 
Bg,     Destinezite  Farir  A  JarisMu,  Bull.  Soc.  G.  Belg.,  7, 117,  1881. 

Monoclinic.  In  microscopic  six-sided  tables,  perhaps  related  to  gypsnm  in 
form  (Ge8d.ro).     Reniform  or  stalactitic;  structure  curved  lamellar. 

Fracture  conchoidal.  Fragile.  H.  =3.  G.  =  2*035.  Luster  resinous, 
inclining  to  vitreous.     Color  yellow  or  yellowish  brown.     Streak  uncolored. 

Comp. — Formula  uncertain.  Destinezite,  anal.  4,  gives  2Fe,0,.2SO,.P,Oj. 
12H,0  (CesAro)  =  Phosphorus  pentozide  16"9,  sulphur  trioxide  19'1,  iron  sesqui- 
oxide  38-2,  water  25-8  =  100. 

Rammelsberg  calculates  for  anal.  1,  7FeaOt.6SOi.3PaO».54HaO. 

AnaL— 1,  Plattner,  Rg.,  Min.  Ch.,  360,  1860.  2,  3,  Carnot,  Bull.  Soc.  Min.,  3. 89, 1880: 
the  material  in  2  was  brown,  titreous,  of  8  whitish,  earthy.  4,  Cesftro,  Mem.  Soc.  G.  Belg.,  12, 
178.  1885. 

Fe,0.    H,0    CaO    MgO 

39-69    30-35      -       —   =  100 
36-68    32-43    030     ir.    =    99  88 
86-60    33-20    0  15     tr.    =    99  77 
87-60    25-85      —       —  H,0  hygr.  030,  insol. 

[1-40  =  100-26 
14'9  p.  c,  Rg. 


P,0.  A8,0»  SO. 

1. 

Amsbach 

14-82      —      15-14« 

2. 

Isfire         G.  =  2-22 

16-70    045    18-37 

8. 

G.  =  2-10 

1717      ^     13-65 

4. 

Destinezite 

16-76      —     18-85 

r.,  etc — Yields  much  water  in  the  closed  tube,  and  swells  up,  becoming  lusterless  and 
opaque  yellow;  when  ignited  gives  off  sulphuric  acid.  B.B..  in  the  forceps  swells  up  and  falls 
to  i)ow<fer,  but  carefully  ignited  fuses  easily  to  a  gravish  black  slaff,  and  colors  the  flame  bluish 
green.  On  charcoal  affords  a  steel-gray  magnetic  globule.  With  soda  affords  metallic 
particles,  and  gives  a  sulphide  which  blackens  suver.  With  borax  and  salt  of  phosphorus  reacts 
for  iron.    Sohible  in  hydrochloric  acid. 

ObB.— From  alum-slate  near  Grttfenthal  and  Saalfeld  iu  Thuringla.  Also  at  the  anthracite 
mine  of  Peychaguard,  IsSre.  Fi-ance.  Named  from  SidSoxo?,  a  sucobmot,  on  the  supposition 
that  it  is  an  iron  sinter,  in  which  phosphoric  acid  has  replaced  the  arsenic  acid. 

Deitinetite  occurs  in  yellowish  white  nodular  masses  of  an  earthy  aspect  on  the  surface, 
but  dull  on  the  fracture;  it  is  from  the  ampelite  at  Argeuteau,  Belgium.  Named  after 
M .  Deatinez. 

678.  PrmorrZ!.  Elsenpecherz  Karsten  [not  Wem.\  Tab.,  66.  98,  1808.  Fer  ozyd6, 
leainite  Haiiy,  Tabl.,  98.  1809.  Pittizit  ITau^m.,  Handb..  285,  1813.  Eisensinter  Wern.,  Hoffm. 
Min.,  3,  b,  302.  1816;  4,  b,  141.  1817;  fr.  Freiesleben  G.  Arb.,  6,  74,  261.  Arseneisen sinter 
Qerm.  Pitcbv  Iron  Ore.  Diarsenate  of  Iron.  Siderethie  Bmd.,  Tr..  2,  609,  1832  [not  PittmU 
Beud..  p  484].     Pitticit  Hausm,,  Handb.,  1022,  1847. 

Beniform  and  massive. 

H.  =  2-3.  G.  =  2'2-2'5.  Luster  vitreous,  sometimes  greasy.  Color 
vellowish  and  reddish  brown,  blood-red  and  white.  Streak  yellow  to  white, 
translucent  to  opjique 

Comp. — A  hydmted  arsenate  and  sulphate  of  ferric  iron,  but  formula 
doubtful;  perhaps  not  Iiomogeneous. 

AnaL— 1,  Rg.,  Pogg..  62,  139.  1844.  2.  Id..  Min.  Ch..  884,  1860.  3.  Freuzel.  Jb.  Min., 
787,  1873.  4,  Church.  Chem.  News,  24,  135,  1871.  5,  Genth,  Am.  J.  8c. .  40,  205,  1890. 
Also  earlier,  5th  £d..  p.  589. 

As,0.     80,    Fe,0,    HjO 

1.  Seigliizstollen  24*67  5-20  54  66  [15  47]  =  100 

2.  Schwarzenberg  26  70  13  91  84-85    2454   =  100 

3.  Freiberg             G.  =  2898  29-58  18-84  2927    2516»  CuO  0*94  =  98*74 

4.  Redruth  38  99  7  2S  32*54    24*92=100               [810, 1*92  =  100-09 

5.  Utah  39-65  1  14  33*89    18*24  CuO    1-17,    Fe,0,    (insol.)    408, 

•  At  100%  loses  15*56  p.  c.  HaO. 
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Anal.  5  shows  almost  no  sulpbiiric  acid,  Genth  calculates  4FcAs04.Fe(OH)s  +  lOHtO.  An 
irun-sinter  mentioned  on  p.  821,  from  Nerchinsk,  analyzed  by  Uermanu  had  the  composition  of 
scorodite. 

'Pyr^  etc— In  the  closed  tube  yields  water,  and  at  a  high  heat  gives  off  sulphur  dioxide. 
In  the  forceps  and  on  charcoal  like  scorodite.  With  soda  on  charcoal  gives  arsenical  fumes 
and  a  sulphide  which  blackens  silver. 

Obs.— Occurs  in  old  mines  near  Freiberg  and  Schneeberg  in  Saxony,  and  elsewhere; 
occurs  also  at  Redruth  in  Com  wall.  An  ore  on  Hopkins's  farm  near  £deuville,  N.  T.,  is 
referred  by  beck  to  this  species.  The  mineral  analyzed  by  Genth  (anal.  5)  was  from  the 
Clarissa  mine,  Tin  tic  district,  Utah. 


Seligmann. 


679.  SVANBBROmi.    Svanbergit  IgeUtram,  Ofv.  Ak.  Stockh..  11.  156,  1854. 
Rhombohedral.     Axis  6  =  1-2063;  0001  A  lOil  =  54°  19^'  Dauber*. 

Forms :  e  (0001.  0),  r  (1011.  B),  n  (4041.  4),   K(5051,  5);  s  (0221,  -  2). 
Angles :  en  =  79'  49i',    cF  =  81'  SO*,    es  =  70'  15'.    rK  =  89"  25*. 
nn'  =z  llO**  67',     VV  =  118'  1'.    m'  =  109*'  12',    rn  =  25'  80'. 

In  rhombohedral  crystals,  resembling  cubes;  also  in  modified 
forms. 

Cleavage:  basal,  perfect.  H.  =5.  G.  =  3-30;  2-571  Breitb.; 
3*29  Blomstrand.  Luster  vitreous  to  adamantine.  Color  honey- 
yellow  to  yellowish  brown,  reddish  brown,  and  rose-red.  Streak 
reddish  or  colorless.  Subtransparent.  Optically  uniaxial,  positive. 
Double  refi-action  strong. 

Comp. — A  hydrated  phosphate  and  sulphate  of  aluminiam 
and  calcium  chiefly;  formula  aoubtful. 

AnaL— 1,  Igelstr5m,  1.  c  .  and  J.  pr.  Ch.,  64,  252,  1855.  2,  Blomstrand,  Ofv.  Ak.  Stockh., 
26,  204, 1868. 

G.         P,0»     SOs     Al,Oi  FeO   MnO  PbO  MgO    CaO    Na,0     H,0     C\ 

1.  Wermland  8-80        17  80    17-82    8784    1 40      —       —       —        600    1284      6  80     tr. 

[=  100 

2.  Westan&      8  29       1570    15*97    84*95    0  78     tr.     8*82    0*24    16*59       —      12*21      — 

[=  100-21 

Pyr.,  etc.— In  a  tube  yields  acid  water.  B.B.  on  coal  fuses  only  on  the  thinnest  edges;  with 
soda  in  reducing  tlame  a  red  hepatic  mass,  which  bec(>mes  green  with  water  and  yields  hydrogen 
sulphide  wilh  dilute  acid.  With  borax,  an  iron-colored  glass.  With  cobalt  soluUon  a  fine  blue. 
But  little  acted  upon  by  ncids. 

Obs.— From  HorrsjOberg  in  Wermlsnd.  Sweden,  occurring  with  lazulite,  cyanite,  pvro- 
phylliie,  dnniourite,  hemntlte,  etc.,  in  gneiss;  also  from  the  iron  mine  at  Westan&,  bcania.  It  is 
near  beudantite  in  ciystalliziition. 

Ref.— >  Pogg.,  100,  579,  1857;  Seligmann  obtained  nn'^  =  62*  54'  whence  6  =  1*2389  and 
rr'  =  90°  26',  but  he  measures  rr'  =  89*  13'.    Zs.  Kr.,  6,  227,  1881. 


680.  BBUDANTTTE.    Letfy,  Ann.  Phil.,  11,  195,  1826.    Bieirosite,  Corkite,  Dembacliiie 
Adam,  Tabl.  Min..  49,  1869. 

Rhombohedral.     Axis  6  =  1-1842;  0001  A  lOil  =  53^"  49i'  Dauber'. 

Forms:  c  (0001,  0)*;  r  (1011, if )»,  ^(5051.  5)»;  j;  (Olll,  -  1)», 
•  (0221,  -  2)»,  t  (0552.  -  |)»,  t*  (-  0441,  -  4)«,  v  (0551,  -  5)*. 

Angles  :  cr  =  53"  49^.  cs  =  69'*  55',  ct  -  78'  42',  eu  =  79"  88'. 
ev  =  BV  41',  rr'  =  *88''  42',  m'  =  108*  51',  tt'  =  112*  26i', 
tit*'  =  116*  50 .  ffff  =  117**  56f . 

Cryst-ils  usually  acute  rhombohudrons,  often  modified; 
also  in  ntmrly  square  rhomboliedrons  (r),  withe,  resembling 
the  isometric  cube  with  octahedron.  Faces  c  flat,  dull; 
r  bright,  curved. 

Cleavjige:  r.  easy.  H.  =  3-5-4-5.  G.  =  4-4-3.  Luster 
vitreous  to  subadumantine,  resirous.      Color  dark   to  clear  olive-green,  yellowisfa 
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green,  blaok,  brown.     Streak  greenish  gray  to  yellow.      TJsaally  opaque,  rarely 
transparent.     Optically  negative. 

Comp. — A  phospliate  or  arsenate  with  sulphate  of  ferric  iron  and  lead; 
formula  doubtful.  Includes  (1)  the  mineral  from  Cork  and  Dernbach  with  little 
or  no  arsenic,  and  (2)  that  from  Horhausen  (the  original  beudantite)  with  little 
phosphorus. 

The  Cork  crystals  are  black,  brown,  or  green  and  opaque;  G.  =  4*^5,  green.  Kg.;  those 
of  Dernbach,  olive  green  to  yellowish  green,  sometimes  transparent,  with  H.  =  3*5.  G.  =  4*003 
Sandberger.  These  two  varieties  form  Cork  and  Dembacb  have  been  called  by  Adam.  ecrkUs 
and  dernbotehite,  respectively,  while  the  name  beudantite  is  given  to  that  from  Horhausen. 

Beudantite  and  syaabergite  have  nearly  the  same  form  and  may  prove  also  to  have  analo- 
gous formulas. 

AnaL— 1.  Sandberger.  Pogg.,  100,  611,  1857.  3.  Rg.,  ibid.,  p.  681.  8,  4.  Percy,  Phil. 
Kag..  37,  161,  1850.    5,  Sandberger,  1.  c. 

P,0.    AsaO.     SOi      re,0«     PbO      CuO       H,0 
1.  Dernbach       G.  =  4003    I    18*33       tr,         4*61      4411      36*93       tr.       11*44  =  100*80 


2   Cork,  green    G.  =  4*305    f      8*97     0*34      18*76      40*69      3405      3*45       9*77  =    99*98 

8.  Horhausen  1*46     9*68      13*81      43*46      34*47      8*49  =    98*87 

4.  "  und.    18*60      13*85      87*65      39*53      8*49  =  101*61 

a.         "  3*79    13*51        1*70      47*38      38*48  [13*39]=  100 

Pyr.,  etc— Heated  yields  water.  B.B.,  alone,  the  Cork  mineral  is  infusible,  but  yields  on 
charcoal  fumes  of  sulphur  dioxide  and  affords  a  yellow  slag,  and  with  soda  a  kernel  of  lead;  the 
Dembacb  fuses  easily  on  charcoal  with  intumescence  to  a  globule  of  lend,  mixed  with  a  black 
hepatic  slag;  the  Horhausen  also  fuses  easily,  affording  a  gray  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Obs.— Occurs  at  the  Glendore  iron  mine,  near  Cork,  with  quartz  and  Hmonite;  at  Dernbach. 
near  Montabaur,  in  Nassau;  at  Horhausen,  on  limonite. 

lUi— '  Cork:  from  Dernbach  rr'  =  88**  51  .  Horhausen,  88'  12*,  Pogg..  100,  579,  1857. 
Rath  obtained,  for  Dernbach  crystals,  e^  =  108*  50',  .-.it'  =  88'  40',  Vh.  Ver.  Rheinl.,  34, 177, 
1877. 

*  Dauber,  1.  c.    «  Sandb.,  ib..  p.  614,  1857. 


681.  UMDAOKBBITB.    J.  F.  Yogi,  Jb.  G.  Reichs.,  4,  553,  1858. 

Orthorhombic.  In  oblong  rbombohedral  tables,  grouped  in  rosettes,  and  in  reniform 
masses. 

H.  =  3-3*5.  G.  =  3*0-3*5.  Luster  vitreous.  Color  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Comp.— Perhaps  3N10.6CuO.SOt  3 As,Ob.7H30  =  Arsenic  pentoxide  88*7,  sulphur  trioxide 
6*9,  ciipnc  oxide  84*8,  nickel  protoxide  16*4,  water  9*3  =  100. 

AnaL — Liudacker  quoted  by  Vogl,  1.  c. 

As,0.  38*58       SO.  6*44        CuO  36  84       NiO  1615       FeO  3*90       H,0  9*83  =  99*78 

Pyr.,  etc. — B.B.  on  charcoal  gives  alliaceous  fumes,  and  fuses  to  a  black  bead.  With  borax 
and  salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  hydrochloric  acid,  the 
solution  giving  a  yellowish  brown  precipitate  with  hydrogen  sulphide. 

ObB.~From  Joachimsthal. 

682.  LUNBBXTRami.    MUner,  Ber.  Ak.  Manchen,  391,  1870. 

In  flattened  masses  with  fine  ciystalline  fibrous  to  earthy  structure.    G.  =  3*05. 
Oomp.— 8MgO.B9O1.PsOt.8HsO    =  Phosphorus   pentoxide   39*8,    boron   trioxide   14*7, 
magnesia  35*3,  water  80  3  =  100. 

AnaL — N511ner,  I.  c. 

PsOb  39  8  BsO,  13*7  MgO  35*8  HtO  83*3  s  100 

Upon  i^iiiiion  u  little  (0*7  p.  c.)  fluorine  goes  oflf. 

Obs.~From  the  gypsum-bearing  marl  of  L&neburg,  Hannover. 
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APPENDIX  TO  PHOSPHATES.   ARSENATES.  ETC. 

MiRiQUiDiTB  Frentel,  Jb.  Min.,  989.  1872,  673.  1874. 

Rhouibobeilml.  lu  minute  crystals  with  rdUll,  R)  and  d  (0112,  —  \)\  approz.  angles 
rr'  =  114",  re  =  57"  Rath.  Faces  r  often  horizonially  striated  and  curved.  Also  massive. 
Brittle.  H.  =  4.  Luster  vitreous.  Color  blackish  brown  to  yellowish  or  reddish  brown. 
Streak  ocher-yellow.    Translucent  to  opaque. 

Contains  A8,0,  P,0»,  PbO,  Fe,0,,  H,0;  not  analyzed. 

B.B.,  fusible  to  a  globule,  coloring  the  charcoal  yellow  (PbO).  In  matrass  gives  water, 
and  with  the  fluxes  reacts  for  iron. 

Found  at  Schneeberg  witb  chalcocite,  pyromorphite,  cuprite,  torbernile,  etc. 

The  following  arsenates  of  nickel  need  confirmation: 

Arsenate  of  NickbTi.  Nickelerz  C.  Bergemann,  J.  pr.  Ch.,  75,  289,  1858.  ^niglte 
Adam,  Tab!.  Min..  43,  1869.  Crystalline  massive  or  amorphous.  H.  =4.  G.  =  4*838.  Color 
dark  grass-green  to  brownish  in  spots  where  amorphous;  streak  lighter. 

Comp.— Perhaps  NisAs^Oio  or  5NiO.As90»  =  Arsenic  pentoxide  38'0.  nickel  protoxide 
62  0  =  loo.     Analysis  afforded  : 

A8,0.  86  57    P.O.  014    NiO  6207    CoO  0  54    CuO  0'34    Bi,0,  024    FcO,  <r.  =  90  90 

Unaltered  in  the  closed  tube.  B.B.  on  charcoal  affords  arsenical  fumes;  with  borax  in  R.F. 
gives  a  gray  bead  (nickel);  with  soda  on  charcoal  gives  off  arsenical  fumes  and  yields  a  magnetic 
mass.  From  Johanngeorgenstadt,  along  with  the  normal  nickel  arsenate  below,  also  nickel  oxide 
and  native  bismuth. 

Arsenate  op  Nickel.  Nickelerz  C.  Bergemann,  J.  pr.  Ch  .  75,  239,  1858.  Xanthioeite 
Adam,  Tabl.  Min..  42,  1869.  Amorphous.  H.  =  4.  G.  =  4  982.  Color  sulphur-yelkiw. 
Comp.— Perhaps  NiiAsaO.  or  SNiO.AsaOs  =  Arsenic  pentoxide  60*5,  nickel  protoxide  49*5  = 
100.     Analysis  by  Bergemann,  1.  c: 

AssO,  50  53        P,0,  <n        NiO  48  24       CoO  021        CuO  057       Bi,0,  062  =  10017 

Like  the  preceding  in  pyrognostic  chai^acters.     Also  occurs  at  Johanngeorgenstadt. 


Nitrates. 

683.  Soda  Hiter  NaNO.     Rhombohedral  i  =  0-8276 

684.  Hiter  KNO,      Orthorhombic    tf:  5:  (5  =  0-5910  : 1 :  0-7010 


686.    Hitrocalcite  Ca(NO,),  +  wH,0 

686.  Nitromagnedte  Mg(NO,),  +  7iH,0 

687.  Nitrobarite  Ba^XO,),  Isometric^  tetartohedral 


688.    Oerhardtlte  Cu,(OH),(NO,),    Orthorhombic    0-9217  : 1 : 1-1562 


689.  Darapskite  NaN0,.Na,S0,  +  H,0        Tetragonal 

690.  Hitroglaubcrite  6NaN0,.2Na,S0,  +  3H,0 


683.  SODA   NITBR.     Sonde  nitratee  native  Jf  de  Rivero,  Ann.  Mines,  6,  506»  1881 

Nitrate  of  Soda.    Soda  Niter.    Cubic  Niter.  Niter  cubique.    Natron-SalpeterZtf^nA.,  Handb., 

246,  1826.     Nitratin  Raid.,  Handb.,  1885.  Natronitrite  Wei»baeh,  Synopa.  Min.,  8.  1875. 

Ctdlisalpeter,  Salpetersaures  Natron,  Oerm,  Nitro,  Salitre  sodico,  Caliche,  Span, 

Rhombohedral.     Axis  6  =  0-8276;   0001  A  lOU  =  43°  42',  rr'  =  *73^  30' 
Brooke-Bammelsberg^ 
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IsomorphouB  with  calcite.  TJsnally  in  massive  form,  as  an  incrustation  or  in 
beds. 

Cleavage:  r perfect.  Fracture  conchoidal,  seldom  observable.  Bather  sectile. 
H.  =  1-5-2.  G.  =  2':i4-2-29;  2-290  Tarapaca,  Hayes.  Luster  vitreous.  Color 
white;  also  reddish  brown>  gray,  and  lemon-yellow.  Transparent.  Taste  cooling. 
Optically  — .    Double  refraction  strong.    Refractive  indices  for  yellow  (Na) : 


00  =  1-68739 


e  =  1*33608    Schrauf' 


Comp. — Sodium  nitrate,  NaNO,  =  Nitrogen  pentozide  63-5,  soda  36*5  =  100. 

Pyr.,  etc. — Deflagrates  on  charcoal  with  less  violence  than  niter,  causing  a  yellow  light, 
and  also  deliquesces.    Colors  the  flame  intensely  yellow.    Dissolves  in  three  parts  of  water  at 

or  p. 

Oba. — In  the  district  of  Tarapaca,  northern  Chili,  and  also  iu  the  neighboring  parts  of 
Bolivia,  the  dry  pnmpa  for  40  leagues,  at  a  height  of  3,800  feet  above  the  sea.  is  covered  with 
beds  of  this  siilt  (oiliche)  several  feet  in  thickness,  along  with  gypsum,  common  salt,  glauber 
Milt,  and  remains  of  recent  shells.  The  atufrado  or  calidt£jaune  is  a  deposit  rich  in  the  nitrate 
and  colored  vellow  by  alkaline  iodides,  cf.  V.  L'Olivier,  Ann.  Ch.  Pbys..  7,  2^9,  1876.  These 
nitrate  deposits  are  of  great  commercial  value;  they  formerly  belonged  to  Peru,  but  passed  into 
the  bauds  of  Chili  iu  1884. 

Deposits  also  occur  in  Humboldt  Co.,  Nevada,  25  miles  east  of  Lovelock's  station:  also  near 
Calico,  San  Bernardino  Co.,  Cal.    Reported  from  southern  New  Mexico  (Min.  Kes..  1882). 

Rei— >  Ann.  Phil.,  21,  452,  1823;  Rg..  Kryst.  Ch.,  848,  1881;  Ually  gives  78'  44^  Mobs  73* 
27',  Schrauf  74*  10'.  An  increase  of  100*  C.  causes  it'  to  increase  about  27'  Mir.  '^  Ber.  Ak. 
Wien,  41,  784,  1880. 


684.  NXTBR.    Nitrate  of  Potash.    Saltpeter.    Salpeter,  Salpetersaures  Kali,  Oerm.    Kali* 
salpeter  Hau9m.,  Handb.,  849,  1818.    Potasse  nitrat^e  Fr,    Salitre  Span. 

Orthorhombic.     Axes  d\l\6-  059 10  :  1 :  0-7010  Miller*. 

100  A  110  =  30*  35',  001  A  iOl  =  49°  52',  001  A  Oil  =  35°  li'. 

Format  a  (100,  t'-i),  h  (010,  i-l),  c  (001,  0);  m  (110,  /);  x  (012,  i-l).  k  (Oil,  l-l),  t  (021.  31); 
P  (111.  1). 

Angles:   mm'*'  =  *61*  10',    2»'  =  88*  88',    kkf  =  nO*  Z\\   it'  =  IW*  0'.    oi/  =  88*  20*. 
pp"  =  108"  8',  pp"  =  48*  38'. 

Twins:  tw.  pi.  m^  pseudohexa^onal,  resembling  aragonite.    Generally  in  thin 
cmsts,  silky  tufts,  and  delicate  acicular  crystallizations. 

Cleavage:  k  (Oil)  perfect;  b  less  so;  m  imperfect. 
Fracture  subconchoidai  to  uneven.  Brittle.  H.  =  2. 
G.  =  2*09-2'14.  Luster  vitreous.  Streak  and  color 
white.    Subtransparent.    Taste  saline  and  cooling. 

Optically  -.  Ax.  pi.  \a.  Bx  J.  c.  2E  =  «"  40', 
Mir.     Kefractive  indices  for  yellow  (Na) : 

1-83468    1-50562    1*50648      ..  2V=7*  12'    2E= 10*  61' Schrauf 
1-3327      1-5081      1*5046     and  2£=7**6  KohlTUusch* 

Comp. — Potassium  nitrate,  KNO,  =  Nitrogen  pent-  After  Mir. 

oxide  53-5.  potash  46-5  =  100. 

Pyr.,  etc— Deflagrates  vividly  on  burning  coals,  and  detonates  with  combustible  substances. 
Coloi's  the  flame  violet    Dissolves  easily  in  water;  not  altered  by  exposure. 

Obs.— Found  generally  In  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the 
enrtb.  on  walls,  rocks,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Egypt,  and  Persia, 
especially  during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  inhere  other 
nitrates  (nitrate  of  calcium  or  sodium)  form  in  a  similar  manner,  and  beds  called  nUriaries  are 
ariaD^red  for  this  purpose  in  France.  Qermany,  Sweden,  Hungary,  and  other  countries.  Refuse 
animHl  matter,  also,  if  putrifled  in  calcareous  soils,  gives  rise  to  the  calcium  nitrate.  Old  plaster, 
lixiviated,  affords  about  5  p.  c.  of  niter.     In  India  it  is  obtained  in  large  quantities  for  the  arts. 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth  covering  the  bottom 
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of  a  large  caye.  Also  in  other  cayerns  in  the  Mississippi  valley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  CumberlHiid  table-laud,  afford  it  abuudautly. 

Niter,  according  to  Fraukenheim,  is  dimorphous,  like  calcium  carbonate;  one  form  ortbo- 
rhombic  and  isomorpbous  with  aragonite,  the  other  rfiombohedral,  like  soda  niter  (q.T.)> 
isomorphous  wilii  calciie.  The  former  is  tbe  uonnul  one  between  —  10*  C.  and  800"  C;  and 
between  these  temperntures  the  rhombobedral  is  easily  irHnsformfd  into  it.  A1)ove  300*  tbe 
rhombobedral  is  tbe  normal  one,  the  orthorhombic  here  changing  to  it,  and  retaking  again  its 
form  on  a  dimhiution  of  temperature.  Pogg.,  92,  354,  1854. 

Ref.— *  At  19'  C,  Phil.  Mag.,  17,  88,  1840:  Min.,  601,  1852;  an  increase  of  100'  increases 
lOf  about  44',  mm'  remains  about  constant.  *  Ber.  Ak.  Wien,  41,  787,  IbOO.  »  Zs.  Kr..  2, 1U2. 
1877. 

686.  NITROOAI.OITB.  Ealksalpeter  Hau»,.  Handb.,  1818.  Nitrate  of  lime.  Caldmn 
nitrate.  Chaux  nitratee.  Nitrocalcite  mep,,  Min.,  2,  84,  1885.  Calclnitre  HuoU,  Min.,  2,  430, 
1841. 

In  efflorescent  silken  tufts  and  masses.    Color  white  or  gray.    Taste  sharp  and  bitter. 

Oomp. — Hydrous  calcium  nitrate,  Ca(NOa)i  -f-  nHaO.  The  amount  of  water  of  crystalliu- 
tion  is  uncertain. 

Pyr^  etc.— On  burning  coals  it  slowly  fuses  with  a  slight  detonation,  and  dries.  Very  deli- 
quescent before,  but  not  after,  being  desiccated  by  heat. 

Obs. — It  occurs  in  silky  efflorescences,  in  many  limestone  cayerns.  as  those  of  Kentucky. 
The  salt  forms  in  covered  spots  of  earth,  where  the  soil  is  calcareous,  and  is  extensively  used  in 
the  manufacture  of  saltpeter.  According  to  Hausmann,  a  large  part  of  the  so-called  niter  in 
nature  is  this  salt 

On  the  crystallization  of  the  arUf.  salt,  Ca(NOOs  +  4UsO,  cf.  Rg.,  Er.  Ch.,  858, 1881 
(Mgc,  etc.). 

686.  NrrRGMAQNXISm!.  Nitrate  of  Magnesia  Beud.,  Tr.,  2,  884,  1832.  Kitio- 
magnesite  8hep,,  Min.,  2,  85,  1885.  Magnesinltre  HuoU,  Min.,  2,  481,  1841.  Magnesie  nitntee. 
Magnesia  salpeter. 

In  efflorescences.    White.    Taste  bitter. 

Oomp.— Hydrous  magnesium  nitrate,  Mg(NOi)a  -}-  nH^O. 

Obs.— From  limestone  caves,  along  with  nitrocalcite. 

The  existence  of  this  species  as  a  natural  product  has  not  yet  been  clearly  made  out. 

On  the  artif.  salt,  Mg(NOs),  +  6H,0,  cf.  Rg.,  Er.  Ch.,  859, 1881  (Mgc.). 

687.  MiTKOBARITB.  Barytsal peter,  SalpetersaurerBaryt,  Oerm.  NitrobariteiS!  C.LewU, 
Amer.  Nat.  16,  78,  1882. 

Isometric;  tetartohedral.  In  octahedrons  made  up  of  the  plus  and  minus  tetrahedroos, 
111  and  111;  also  in  twins  like  spinel. 

Crystals  colorless,  in  part  covered  with  a  thin  brownish  black  coating  resembling  wad. 

Oomp.— Barium  nitrate,  Ba(NOi)s  =  Nitrogen  pentoxide  41 '4,  baryta  58*6  =  100. 

Obs. — From  Chili,  exact  locality  unknown. 

Artificial  crystals  are  tetartohedral  and  often  highly  modified.  Cf.  Sec.,  Pogg.,  109, 3K 
1860;  Baumh.,  Zs.  Er.,  1,  51,  1877;  Lewis,  ib.,  2,  64;  Wulff,  ib.,  4,  122,  1879;  Henriqaei,  lb., 
6,  865,  1881;  a  summary  is  given  in  Rg.,  Er.  Ch.,  854,  1881. 


688.  QBRHARDTITB.    K  L,  WelU  and  8.  L,  PenfiM,  Am.  J.  Sc,  30,  50^  1885. 

Orthorhombic.     Axes  d:h:tz=  0-92175  :  1  :  1-15617  Penfield. 
100  A  110  =  42°  40',  001  A  101  =  51°  26f ,  001  A  Oil  =  49°  B\'. 
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In  crystals,  the  pyramidal  zone  strongly  striated  and  the  faces  often  in 
oscillatory  combination. 

Cleavage:  c  bighlv  perfect^  yielding  flexible  laminae; 
a  less  perfect.  Sectile,  fragile.  H.  =  2.  G.  =  3  426. 
Luster  vitreous,  brilliant.  Color  deep  emerald-green. 
Streak  light  green.     Transparent. 

Pleochroic:  |  c  {d)  blue,  ||  b  (S)  and  ||  a  (6)  green. 
Optically  —.  Ax.  pi.  ||  b,  Bx  JL  c.  Dispersion  p  <v. 
Axial  angles:  2Ky  =  76**  20',  2K^  =  80°  4'      (Uj  =  1-703,  n^  =  1'722). 

Comp — Basic    cupric    nitrate,  Cu(N0,),.3Cu(0H),  or  4CuO.N,0,.3H,0  = 
Nitrogen  pentoxide  22*5,  cupric  oxide  66*2,  water  11*3  =  100. 

AnaL— H.  L.  WellB.  1.  c. 

1.  N,0,  23-76  CuO  66-88  H,0 11-36    =    100-40 

3.  [23-35]  66-36  11*49     =     100 

Pyr.,  etc. — ^Fuaes  at  3,  coloring  the  flame  green.  With  soda  on  charcoal  easily  reduced  to 
metallic  copper  with  deflagration.  In  the  closed  tube  gives  nitrous  fumes  and  strongly  acid 
water.     Soluble  in  dilute  ncids;  insoluble  in  water. 

Obs. — Occurs  with  aclcular  crystals  of  malachite  in  cavities  in  cuprite  at  the  United  Verde 
copper  mines  at  Jerome,  Arizona;  only  a  few  specimens  have  been  found. 

Named  after  Charles  Gerbardt,  the  chemist  who  first  established  the  composition  of  the 
corresponding  artificial  salt.  Ann.  Ch.  Phys.,  18,  178.  1846,  or  C.  R..  22,  961,  1846. 

Artlf. — Obtained  by  Gerhardt  (1.  c.)  as  already  noted.  Further,  the  same  compound  has 
been  formed  by  Wells  by  heating  a  solution  of  normal  nitrate  with  metallic  copper  in  a  seal^ 
tube  to  150*"  C.  for  34  hours  or  more.  The  crystals  (Pfd.)  were  tabular  |  e  and  elongated  |  o. 
The  form  is  near  that  of  the  natural  crystals,  but  they  are  referred  to  the  monoclinic  system  with 
the  axial  ratio  d\b\  h-  0-9178  :  1  :  1-1403;  fi  =  *86'  37'  =  001  A  100.  Observed  forms: 
a  (100),  c  (001).  m (110).  d (101).  e (Oil).  Angles:  ed  =  •48' 35i',  ee'  =  •97'  19'.  mm"  =  84** 
55',  em  =  86"  89 .    Twins:  tw.  pi.  a. 

Cleavage:  e  perfect.  Brittle.  Luster  brilliant.  Color  dark  green.  Transparent.  Pleo- 
chroic. green  and  blue.  Ax.  pi.  |  b.  Negative  bisectrix  in  the  obtuse  axial  angle.  Dispersion 
p  <v.     3H^  =r  68'  50'  (section  not  exactly  i  6). 

Bourgeois,  however,  has  repented  these  experiments  and  obtained  orthorhombic  crystals;  he 
has  also  obtained  Aimilar  results  by  heating  the  nitrate  of  copper  in  a  sealed  tube  at  180'  with 
urea.  Bull.  Soc.  Min.,  13, 66,  1890.  Michel  has  also  obtained  orthorhombic  crystals  of  the  same 
basic  nitrate  at  ordinary  temperatures  and  under  the  normal  atmospheric  pressure  by  the  action 
for  several  years  of  a  solution  of  cupric  nitrate  and  fragments  of  Iceland  spar  (ibid.,  p.  189). 


689.  DARAPSKITB.    A,  DieUe,  Zs.  Er..  19.  445,  1891. 

Tetragonal.     In  square  tabular  crystals  with  sevei'al  undetermined  pyramids 
on  the  edges.    Colorless.    Tj*ansparent. 

Corap. — NaNO,.Na,SO^  +  Bl,0  =  Nitrogen  pentoxide  22*0,  sulphur  trioxide 
32-7,  soda  38*0,  water  7'3  =  100  ;  or.  Sodium  nitrate  34*7,  sodium  sulphate  58*0, 
water  73  =  100. 
AnaL — Dietze,  I.e. 

N,0,  22-26  80.  82  88  Na,0  88*27  H,0  7*80  =  100*71 

The  water  is  readily  expelled  by  heat,  without  decrepitation. 

Oba.— From  the  Pampa  del  Tore  in  Atacama,  Chili ;  intimately  associated  with  blOdite  and 
floda  niter.    Named  after  Dr.  L.  Darapsky. 

690.  NTTROaLAUBBRITB.  ScJaearUemberg,  Domeyko.  8d  App.,  Min.  Chili,  46,  1871. 
From  the  desert  of  Atacama.  forming  a  white,  homogeneous  mass  with  fibrous  crystalline 
structure.  Comp.— 6NaNOi.2Na«S04.dHaO  =  Sodium  nitrate  60*1,  sodium  sulpha4e  88*5, 
-water  6*4  =  100.    Analysis: 

Na,S04  83-90  NaNO,  60*36  H,0  5*75    =    100 

IMssolves  in  water.  An  artificial  salt,  having  the  composition  2NaNOs.2Na9SO«.8H|0,  has 
been  described,  cf.  \\g.,  Kryst.  Ch..  468,  1881. 


Oxygr^n    Salts. 


6.  BORATES. 


The  aluminates,  ferrates,  etc.,  allied  chemically  to  the  borates,  have  been  already  intro- 
duced among  the  oxides.  They  include  the  species  of  the  Spinel  Group,  pp.  230-229,  also 
chrysoberyl,  p.  229,  etc. 


691.  HordenakiSIdine 

692.  Jeremejevite 

693.  Suasezite 

694.  Lndwigite 

695.  Pinakiolite 

696.  Hambergite 

697.  Szaibelyite 

698.  Boracite 

699.  Rhodizite 

700.  Warwioldte 

701.  HowUte 


CaSn(BO,), 

AIBO, 

H(Mn,Mg,Zn)BO. 

Mg.FeFe.B.O,. 


u      in 


Mg.MiiMn,B,0„ 
Be.(OH)BO, 

H.Mg.,RA.?    ' 
Mg,Cl,B,.0.. 

RA1.B,0, 

Mg.PeTi.B.O,.? 

H,Ca,B.SiO,, 


Bhombohedral  6  =  0-8221 

Hexagonal  d  =  0-6836 

Orthorhombio 

Orthorhombic     0-8338  : 1  : 0-5881 
«  0-7988  : 1  :  0-7268 

Isometric,  tetrahedral 

Isometric,  tetrahedral 
Orthorhombic        a:h  =  0-977  : 1 
Orthorhombic 


702.  Lagonite  Fe(BO,),.lJH,0 

708.  LardereUite       (NHJ,B.0.,.4H,0       Monoclinic? 

704.  Colemanite         Ca,B,0„.5H,0  Monoclinic    0-7748  : 1  :  0*5410  69"  51' 

Priceite,  Pandermite 
706.  Pinnoite  MgB,0,.3H,0  Tetragonal    i  =  0-7609 

706.  Heintzite  K,Mg,B,,0„.16H,0?  Monoclinic    2-9137  : 1 :  1-7338  80"  12' 

707.  Borax  Na,B,O,.10H,O  Monoclinic    1-0996  :  1 :  0-5632  73"  25' 

708.  mexite  NaCaB.0,.8H,0? 

709.  Bechilite  CaB,0,.4H,0 

Hayesine      Cali,0,.6H,0? 

710.  Hydroboracite    CaMgB,0„.6H,0        Monoclinic? 

874 


NOBDBSSKIOLDXNE—JEItEMEJEVITE.  OiO 

691.  HORDBNSKl€lJ>nm.    NordenskiOldlD  W.  C.  Brdgger.  Q.  For.  FOrh.,  9,  306,  ISST; 
Zb.Kt..  16.  si,  18M. 

Ehombohedml.  AxU^  =  0-8221;  0001  A  lOll  =  43°  30^'  Brogger. 
In  tabular  crystals  with  the  iorins:  c  (0001,  0),  a  (1120,  (-2),  r  (lOll,  R). 
Angles:  cr  =  '43*  30^',  rr'  =  73=  12',  ar  =  53"  34'. 
Clesvage:  baaal,  perfect.  Fracture  conchoidal. 
Brittle.  H.  =  5-5-6.  G.  =  4-200  Ckve.  Luster  some- 
what  pearly  on  c;  elsewhere  vitreous.  Color  euiphur-, 
lemon-,  or  wine-yellow.  Tmnsparent  to  translucent. 
Optically  negative.     Double  refraction  strong, 

Comp.— A  borate  of  calcium  and  tin,  CaSn(BO,),  or  CaO.SnO,.B,0,  =  Boron 
trioxide  251,  tin  dioxide  54-5,  lime  204  =  100. 

Begarded  by  Oroth  as  a  stannAte.  Ca(BO),SnOt.    BrCgger  points  to  dmilarilf  to  axiftl  ratio 


Er 


B,0.  [38  18] 


SnO,  58-76 


ZrO^T)0-90 
•  Probably  also  B.Oi. 


ign.  1-73-  =  ll» 


FTr,,«tOr— B.B.  on  tbe  platinum  wire,  when  ttrongly  heated,  siotere  but  doea  not  fuse, 
ihougb  coloring  tbe  flame  green,  especially  after  being  moistened  with  sulpburic  acid.  QivM 
a  colorless  glass  wlih  salt  of  pboaphorui  after  long  blowiiig.  Only  imperfectly  decomposed 
by  faydrucbloric  acid. 

Obf.— From  Ibe  island  Art  In  the  IdDgeaund  flord,  southern  Norway;  occurs  very 
sparingly,  wltb  mellpbanite,  bomilite,  cancrinile.  elaollte,  etc. 

Named  in  honor  of  (be  Swedish  mineralogist  and  explorer,  A.  K.  NordenskiOld. 

693.  JERBHBJEVmi.  Jeremelentt  DamaaT.  Bull.  Soc.  MId.,  S.  20. 1688.  Elchwaldlt 
WiWy.  Ber.  Ak.  Berlin,  871,  1888,  Jb.  Min.,  1,  1, 1884.  Jeremejewit  fiterw.,  Jeremejefflte. 
Teremeyevite. 

Hexagonal,     Axis  6  =  0-68358;  0001  A  lOU   =  38"  17'  6"  Websky, 

Poms:  a  (HSO,  i^).  e  (2150.  i-|).  «  (10i4, 1).  /  (lOiB,  «,  d  (lOil.  1),  g  (7075.  1). 
ir  (4183,  f-{).    Also  various  vicinal  forms,  e,  fi,  etc. 

Angles:  n»' "  =  23°  19f,  JT "  =  29°  S9',  dtf"  =  7«' 84'.  «••  =  »6"  48".  nn' =  11*  dj', 
J'  =  lt-  it,  <W  =  88°  6i ,  88'  =  48°  81',  gg'  =  29°  11',  g^  =  18*  44'. 

In  elongated  priBnis  resembling  beryl;  summits  rounded  and  prismatic  facea 
broken  by  vicinal  planes. 

Cleavage  none.  Fracture  uneven.  Brittle,  H.  =  6-5.  G.  =  3'28,  Luster 
Titreous,     Colorless  to  pale  yellow.     Transparent.     Optically  negative. 


FIgt.  l-S,  Websky:  4,  Klein.  - 

Webshy  describes  the  crystals  as  consisting,  in  the  flnt  place,  of  an  outer  zone  wbldi  (s 
bexAgonal  with  perlups  pyramidal  (or  lrs|>e7obcdral)  bemlbedrism  and  optically  uniaxial — to 
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this  he  Jimits  the  original  name  of  Damour.  He  assumes  also  a  twinning  with  tw.  axis 
Jl  a  (1120)  with  hemimorphic  development.  Within,  more  or  less  irregularly  bounded,  is  a 
core  in  sectors  seeming  to  form  an  orthorhombic  trilling;  to  this  he  gives  the  name  eiekwaldiU. 
Optically  biaxial.  For  the  former  he  gives  h  =  0'688o8;  for  the  latter  he  deduces  d  :h  :  h  = 
0  5523  :  1  :  0*5434,  with  the  forms  x  (104),  p  (101).  y  (136).  Optically  — .  Ax.  pi.  inclined  80* 
to  the  prismatic  edges.  2E  =  52"",  p  >  v,  ft  =  1*64.  The  terminal  planes  referred  to  the 
cichwiildite  project  at  the  extremity  beyond  the  jeremeievite  (f.  2. 3).  The  cr^stallocraphic  results, 
based  upon  the  various  reflections  from  the  parts  of  the  rounded  summits,  must  be  regarded  as 
more  or  less  uncertain,  and  it  is  difficult  to  believe  that  the  two  parts  of  the  crystals  are 
fundfuneutally  distinct. 

Kleiu  (Jb.  Min.,  1,  84,  1891)  has  studied  the  optical  structure  more  minutely.  He  finds  a 
section  to  consist  of  three  and  often  four  parts  (f.  4),  of  which  A  is  uniaxial;  .Sis  biaxial  with 
variable  angle,  6°  to  35"  (in  air),  ax.  pi.  ledge  B/C;  C,  divided  into  differently  orientated  sectors, 
is  biaxial  with  an  angle  of  52°,  ax.  pi.  in  C?  j.  line  bisecting  angle  BiBt,  etc.;  finally,  D,  some- 
times but  not  always  observed,  is  uniaxial  and  negative  like^.  Elevation  of  lemperaiure  makes 
no  change  in  optical  relations,  but  pressure  normal  to  the  axis  e  made  A  biaxial  with  ax.  pi. 
±  pressure;  while  with  both  B  and  C  the  axial  angle  could  be  increased,  or  diminished  to  0*. 
according  as  the  pressure  was  normal  or  parallel  to  the  ax.  plane.  Ko  difference  in  density 
could  be  detected  between  the  parts  A,  B,  C. 

Comp. — An  aluminium  borate,  AlBO,  or  Al  0,.B,0,  =  Boron  trioxide  40"6, 

alumina  59*4  =  100.    A  little  iron  Besquioxide  replaces  part  of  the  alumina. 

Anal.— Damour,  1.  c. 

O.  =  8-28  BaO,  [4019]  Al,0, 5508  Fe,0, 408  K,0  070  =  100 

P3rr.~B.B.  in  the  forceps  loses  its  transparency,  becomes  white  and  tinges  the  flame  green, 
but  does  not  fuse.  Gives  a  flne  blue  when  moistened  with  cobalt  solution  and  subsequently 
ignited.  In  fine  powder  dissolves  in  concentrated  caustic  potash  leaving  a  faint  residue  of  iron 
sesquioxide. 

Obs. — Collected  by  the  director  of  the  Neichinsk  mines,  J.  I.  Eichwald,  at  Mt.  Sokiuj.  a 
nortlieru  extension  of  the  Adun-Chalon  chain  in  Dauria.  in  the  Nerchinsk  mining  region  in  east- 
em  Siberia;  the  crvstals  were  found  loose  in  a  granitic  sand  beueiith  the  turf. 

Jeremejevite  is  named  after  Prof.  Eremeyev  (Oerm,  Jeremejew),  of  the  School  of  Mines  at 
St.  Petersburg ;  the  name  here  retains  essentially  the  German  form. 

On  a  borate  of  aluminium,  SAUOi.BtOa.  and  other  borates  prepared  by  Ebelmen,  cf.  Ann. 
Ch.  Phys.,  33,  63.  1851,  also  Mallard,  Bull.  Soc.  Min.,  11,  308,  1888. 

693.  SUSSEXITE.    O.  J.  Brush,  Am.  J.  Sc,  46. 140,  240,  1868. 

Orthorhombic*(?).     In  fibrous  seams  or  veins. 

H.  =3.  G.  =  3-42.  Luster  silky  to  pearly.  Color  white  with  a  tinge  of 
pink  or  yellow.     Translucent, 

Comp.— HRBO,,  where  R  =  Mn,  Zn,  and  Mg,  or  2(Mn,Zn,Mg)0.B.0,.H,0  = 

Boron  trioxide  34*1,  manganese  protoxide  41*5,  magnesia  15*6,  water  8*8  =  100. 

Here  Mn  (+  Zn)  :  Mg  =  3  :  2.     In  anal.  2,  the  ratio  of  Mn  :  Zu  :  Mg  =  0*536  : 

0  *040  :  0*398. 

AnaL—l,  Brush,  mean  of  6  partial  analyses,  Am.  J.  Sc.,  46,  240,  1868.  2,  Penfield,  Am. 
J.  Sc..  36,  823.  1888. 

Zn         MgO       HtO 

—        1708       9-59  =  98-61 
8-24       15*92       8-58  H,0  at  250^  090  =  (0-96 

P3rr.,  etc. — In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric 
paper  is  moisteued  with  this  water,  and  then  with  dilute  hydrochloric  acid,  it  assumes  a  red 
color  (boric  acid).  In  the  forceps  fuses  in  the  tlame  of  a  candle  (F  =  2),  and  B.B.  in  O.F. 
yields  a  black  crystalline  mass,  coloring  tlie  ilame  intensely  yellowish  green.  With  the  fluxes 
reacts  for  mauganese.     Soluble  in  hydrochloric  acid. 

Obs.— Found  on  Mine  Hill,  Franklin  Furnace.  Sussex  Co.,  K.  J.,  associated  with  frankliniCe. 
cincite,  willemite,  and  other  manganese  and  zinc  minerals.  Named  from  the  county  in  which 
the  locality  is  situated. 

ReC— '  Cf.  Dx.,  Min.,  2.  15,  1874. 


B,0, 

MnO 

1. 

81-89 

4010 

2. 

G.  =  8128 

88-81 

8808 

LUDWIQIT3~PINAKI0LITE,  S77 

694.  liUDWIOXTE.    O,  T^ehermak,  Min.  Mitth.,  59,  1874. 

Orthorhombic,  Renard*.  Prismatic  angle:  mm'''=  89°  20'.  Observed  forms: 
110,  410,  310,  120  Mallard'. 

In  finely  fibrous  masses;  fibers  parallel,  often  radiating;  also  short  and  inter- 
woven.    Extinction  parallel. 

Tough  upon  fracture,  but  easily  cut.  H.  =5.  6.  =  3 •91-4*02.  Luster  silky 
on  fresh  fracture.  Color  blackish  green  to  nearly  black  with  a  tinge  of  violet; 
greenish  brown  in  microscopic  splinters.  Streak  dark.  Strongly  pleochroic 
Axial  plane  probably  JL  prismatic  axis. 

Comp. — Perhaps  3MgO.B,0,  +  FeO.Fe,0,  =  Boron  trioxide  16*6,  iron  sesqui- 
oxide  37 '9,  iron  protoxide  17'0,  magnesia  28 '5  =  100. 

Tlie  above  formula  of  Tschermak  and  Ludwig  finds  some  support  in  the  fact  that  a  corre- 
sponding comi^osition  Is  obtained  by  Flink  for  pinukio1ite»  which  he  characterizes  as  a  manganese- 
ludwigite.  Whittield's  analysis,  however,  gives  different  results.  He  obtains  the  ratio 
MgO  :  FeO  :  Fe,0,  :  B,Ot  :  H,0  =  76  :  24  :  24  :  17  :  20:  the  first  three  terms  here  agree  with 
Ts(tbennak*8  formula  the  others  do  not.  Further,  RO  :  (BsOs  +  FeaOs)=d  :  1,  also  Ht :  Mg :  Fe 
=  1:3:1  and  B  :  Fc  =  2  :  3  nearly.  The  cori*esponding  percentage  composition  is :  Boron 
trioxide  11*2,  iron  sesquioxide  38*4,  iron  protoxide  17*3,  magnesia  28*8,  water  4*3  =  100. 

The  formula  is  then  3(H9.Mg,Fe)0.(B,Fe)a08  or  SRO.BtOs,  analogous  to  that  of  sussezite. 

Anal.— 1,  2,  Ludwig  and  Sip5cz;  1  mean  of  7  partial  analyses.  3,  Whitfield,  Am.  J.  Sc., 
34,  284,  1887. 


G. 

B,0, 

Fe,0, 

FeO 

MgO 

MnO 

H,0 

1.  Dark  green 

3*951 

16*09 

39*92 

12  46 

31-69 

tr. 

—     =    10016 

2.  Black 

4016 

1506 

39-29 

17-67 

26-91 

ir. 

—      =      08-98 

3.       " 

1204 

37-93 

1578 

30-57 

016 

362    =    10010 

Pyr.,  etc.— Heated  in  the  air  the  mineral  becomes  red;  in  fine  splinters  fusible  with  difiScuUy 
to  a  black,  strongly  magnetic,  slag.  With  the  fiuxes  gives  the  reaction  for  iron.  Dissolved 
slowly  by  cold  hydrochloric  acid  when  in  the  state  of  a  fine  powder. 

Oba.— Occurs  embedded  in  a  crystalline  limestone,  with  irregularlv  situated  beds  of  mag- 
netite, At  Morawitza  in  the  Bnnat,  Hungary;  the  magnetite  is  embedded  in  the  mineral  in  the 
form  of  grains  or  fine  thread-like  veins. 

Named  after  Ernst  Ludwig,  Professor  of  Chemistry  at  Vienna. 

Alt— F.  Berwerth  has  described  (ibid.,  247,  1874)  ludwigite  altered  to  limonite.  An  analysifl 
of  material,  having  a  brownish  red  color,  and  gniduating  insensibly  into  pure  ludwigite,  afforaed: 
Fe,0,  75-34,  MnO  tr.,  CaO  009,  MgO  5*80,  COa  I'Oo,  SiO,  2-83,  H^O  14-51,  B.O,  0  80=101  02. 
O.  =  3*41.  Besides  the  limonite  (88*17  p.  c),  some  talc,  brucite,  magnesite,  and  calcite  are  ako 
present  ns  mechanically  mixed  impurities. 

Axtil — ^An  artificial  borate  allied  to  ludwigite  has  been  prepared  by  Ebelmen,  cf.  Mld.,Lc.; 
it  is  orthorhombic  with  a  prismatic  angle  of  8^  lO'. 

Ref.— *  Bull.  Ac.  Belg.,  9,  547,  1885.    *  Bull.  Soc.  Min.,  11,  310,  1888. 

696.  PINAKZOUTB.    Pinakiolith  O,  Flink,  Zs.  Er.,  18,  361,  1890. 

Orthorhombic.     Axes  d:h:i-  0  •83385  :  1  :  0-58807  Flink*. 

100  A  110  =  39°  49^',  001  A  101  =  35°  11  j',  001  A  Oil  =  30°  27^'. 

FonoBt    b  (010,  a),    I  (310,  ^3),    e  (Oil,  14)  as  tw.  plane. 
Angles:    W  =  74*  28',    W  =  •SI*  4',    «'  =  ♦60''  55',    le  =  82'  12'. 

In  small  rectangular  crystals  tabular  |  b,  usaally  thin  and  often  bent  or  broken. 
Twins  common  with  e  (Oil)  as  tw.  pi.;  in  habit  cruciform,  the  axes  crossing  at 
angles  of  nearly  60°  and  120°. 

Cleiivage:  b  rather  perfect.  Very  brittle.  H.  =  6.  G.  =  3"88l.  Luster 
metallic,  brilliant  on  crystalline  faces.  Color  black.  Streak  brownish  gray. 
Absorption  b  >  a  >  C.  *  Optically  — .  Ax.  pi.  ||  c.  Bx  JL  b.  Ax.  angle  about 
60°.     Dispersion  probably  v  >  p. 

Comp.— 3MgO.B,0,  +  MnO.Mn,0,  =  Boron  trioxide  16 '7,  manganese  sesqui- 
oxide 37*7,  manganese  protoxide  16*9,  magnesia  28*7  =  100. 
Anal.— Flink,  1.  c.    la  from  1,  after  deducting  SiOt  and  H9O. 
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1. 
la. 


BaO,  Mu,04  Fe,04  MgO  CaO 
15*65  49-89  207  28*58  109 
1605        50  68        212        29  80        112 


PbO 

0-76    810,  1-21,  H,0  0-47  =  99iJ2 
0-78    =  100 


A  deterroiiiatioD  of  the  oxygen  set  free  gave  4*84  p.  c.  (required  by  the  formula  3'80). 

P3nr-,  etc. — Fuses  with  some  difficulty  to  a  black  uou-iiiagnetic  glass.  With  potassium 
bisulphate  and  fluorite  colors  the  tjame  inteusdy  green.  Reacts  for  manganese  with  the  fluxn. 
Dissolves  in  warm  concentrated  hvdrochlonc  acid  with  the  evolution  of  chlorine. 

Obs.— Occurs  at  L^ngban.  Wermland»  Sweden,  in  bands  in  granular  dolomite  with  haos- 
mannite.    Also  associated  with  tephroite,  manganopbyllite,  bei7.e1iite. 

Named  from  fcivaKioy,  a  small  tablet,  and  Xi^o^,  utone,  in  allusion  to  the  form  of  the 
crystals. 

Ref.— ^  L.c;  cf.  also  firOgger,  ibid.,  p.  876,  on  the  morphological  relations  of  pinakiolite  to 
mangauite,  etc. 


696.  HAMBBROXTII.     TT.  C,  Brogger,  Zs.  Kr.,  16,  65,  1890. 
Orthorhombic.     Axes  d  :h:i  =:  0*79877  :  1  :  0-72676  Brogger. 
100  A  110  =  38°  37',  001  A  101  =  42°  17^',  001  A  Oil  =  36°  OJ'. 

Forms:    a  (100,  i-i),  b  (010,  ui);  m  (110.  1);  e  (Oil,  li). 

Angles:    mm'  =  77"  14',  bm  =  *51^  23',  «'  =  •72"  1',  me  =  68"  28i'. 

In  prismatic  crystals  (f.  1),  the  faces  a  vertically  striated. 

Cleavage:  b  perfect;  a  less  so.  Brittle.  H.  =  7'5.  G.  =  2'347.  Lnster 
vitreous.     Color  grayish  white.     Transparent  to  translucent. 

Optically  +.  Ax.  pi.  ||  b.  Bx  J_  c.  Double  refraction  very  strong.  Disper- 
sion small  V  >  p.    Axial  angles,  Bgr. : 


For  Li                2Ha.r    =  95''  21' 

2Ho.r    =  102"  46' 

.-.  2Vr   =  86'  50 

For  Na               2Ha.y    =  95*  42' 

2Ho.y    =  102"  28' 

.-.  2V,  =  87"  7 

For  Tl                 2H».gr  =  96"    8' 

2Ho.gr  =  102"  18' 

.-.  2Vgr=«7   W 

Refractive  indices: 

1» 

«P    =  1*5542             fir    =  1-5891 

rr   =  1-6294 

aj   =  1*5595             fiy  =  1  5908 

Xy    =  1  6811 

.-.  2Vy  =  8r40' 

agr  =  1  -5698             iHgr  =  1  •5928 

rirr-  10881 

Comp.— Be,(OH)BO,  or  4BeO.B,0,.H,0  =  Boron  trioxide  3M, 
beryllium  oxide  53*3,  water  9*6  =  100. 
AnaL— BUckstrbm,  quoted  by  Brttgger,  1.  c. 


BaO,  [86  72] 


BeO  53  25  t 


H,0  1008    =    100 


The  water  goes  off  only  at  a  strong  red  heat,  and  the  last  fourth  requires  the  blist  lamp. 

P3nr.i  etc. — B.B.  decrepitates  violently,  bn!  does  not  fuse.  Insoluble  in  ordinal*^'  acids,  but 
completely  dissolved  by  digestion  witli  hydrofluoric  acid  over  a  water  bath. 

Ob8.~Occurs  in  a  small  vein  near  Heli?ar&en  on  the  mainland  near  the  entrance  to  the 
Langesund  fiord,  southern  Norway.  The  vein  consists  of  feldspar,  black  mica,  barkevikite» 
red  spreustein,  and  in  traces  zircon  and  fluorile. 

Named  after  the  Swedish  mineralogist,  A.  Ilamberg. 


697.  8ZAIBELYITB.    Szaibelyit  K.  F.   Peters,   Ber.  Ak.  Wien,  44,  148,  June  1861. 
Boromagnesit  Groth,  Tab.  Ueb.,  b8,  1874. 

In  small  nodules  bristled  with  acicular  crystals. 

H.  —  3-4.  G.  =  3.  Color  white  outside,  yellow  within.  Streak  white. 
Traiislncpnt.     Optically  biaxial. 

Comp 2Mg,B,0„.3H,0    or    5Mg0.2B,0,.liH,0    =    Boron    trioxide    3Sl, 

magnesia  54  '5,  water  7*4  =  100. 

AnaL—StrnuiPver.  Ber.  Ak.  Wien.  47  (IV  2M7-  tSfi3.  after  d^duotinfir  immivitiVs 


C  ystals 


BaO.  [38-35] 


MgO  54  65 


H,0  700     ^    100 


BORA  CITE. 
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A  granular  form  contained  more  water  (12'85  p.  c). 

P3rr.,  etc.— Yields  water.    B  B.  splits  open,  glows,  and  fuses  to  a  pale,  hornlike,  brownish 
gray  mass,  coloring  the  flame  yellowish  red.    Dissolves  with  difliculty  in  hydrochloric  acid. 
Obs. — Occurs  m  kernels  embedded  in  a  gray  granular  limestone  at  Rezb&nya,in  Hungary. 
Named  after  8za]belyi,  who  collected  the  limestone  containing  it. 


698.  BORAOrm.  Kubische  Quarz-Krystalle  (fr.  Ll\neburg)  Lasius,  Crell's  Ann.,  2,  888, 
1787.  Ltlneburger  Sedativ  Spath  Westrumb,  Kl.  phys.-ch.  Abh.,  3,  167.  1789.  Borazit  Wern, 
Bergm.  J.,  898, 1789,  284,  1790.  Borate  of  Magnesia.  Magnlsie  boratee  Fr.  Pamsit  O.  Volger, 
Pogg.,  92,  77,  1854.    Massive  Boraciteof  Stassfurt  =  Stassfurtit  O,  Bose,  Fogg.,  97,  682. 1856. 

Isometric  and  tetrahedral  in  external  form  ander  ordinary  conditions,  but  in 
molecnlar  stmcture  orthorhombic  and  pseado-isometric;  the  structure  becomes 
isotropic^  as  required  by  the  form,  only  when  heated  to  265°.     Observed  forms* : 


a  (100,  M)  V  (17-8-0,  »J|t)* 

d  (110,  i)  ^  (18-8-0.  iJ/)* 

o  (111.  1)  7i  (410,  »-4)» 

o,  (111.  -  1)  /  (810.  »-8)» 

Also  doubtful  12-1*0  and  C  (li6). 
1. 


e    (210,  i-2)» 

1  (580,  H)* 
P   (221,  2)» 

2  (552.  l)» 


*2. 


P  (441,  4)» 
o-.(881,-8)» 
r,(16i6l,-16)» 
n  (211,  2-2)» 


n,  (211,  -  2-2) 
u  (481.  4.1)* 
V  (581,  5-t) 


3. 


Penetration-twins:  tw.  pi.  o.  Habit  cubic  and  tetra- 
hedral or  octahedral;  also  dodecahedml.  Crystals  usually 
isolated,  embedded ;  less  often  in  groups.  Faces  o  bright 
and  smooth,  o^  dull  or  uneven.    Also  massive. 

Cleiivagc:  o,  o.  in  traces.  Fracture  conchoidal, 
uneven.  Brittle.  H.  =  7  crystals.  G.  =  29-3.  Luster 
vitreous,  inclining  to  adamantine.  Color  white,  inclining 
to  gray,  yellow,  and  green.  Streak  white.  Subtrans- 
parent  to  translucent.  Commonly  shows  double  refrac- 
tion', wuich,  however,  disappears  upon  heating  to  265°, 
when  a  section  becomes  isotropic.    Befractive  indices,  Dz.: 


After  Groth. 


n,  =  1-668 

n^  =  1-667 

n^i  =  1-675 

Also,  Mid.: 

p-  a  =  000477 

^  -  a  =  001074 

^  -  /?  =  000597 

.-.  or  =  1-6622 

P  =  1-6670  (Dx.) 

r  =  1  6730 

Strongly  pyroelectric^,  the  opposite  polarity  corresponding  to  the  position  of 
the  +  and  --  tetrahedral  faces.  The  faces  of  the  dull  tetrahedron  o^  (111)  form 
the  analogous  pole,  those  of  tlie  polished  form  o  (111)  the  antilogous  pole,  Rose. 

As  very  earlv  observed,  boracite  commonly  sliows  double  refraction,  at  variance  with  the 
external  form;  tfiis  has  been  variously  explained,  and  some  authors  have  attributed  it  to  altera- 
tion. Sections  show  tw.  InmelliE  which  in  general  may  be  explained  (Mallard)  as  having  the 
-iodecahedral  faces  mr  !w.  plane;  further,  a  simple  dodecahedral  crystal  has  a  structure  as  if 
/ru«<ii>  \jpof  Welve  binxial  individunls  (ax.  angle  about  90"),  with  ax.  pi.  parallel  to  the  longer 
dtiLgonal  of  the  rhombic  face  to  which  the  bisectrix  is  normal;  other  forms,  however,  show 
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distinct  types  of  internal  structure.  Increase  of  temperature  brings  about  a  change  in  positioB 
of  the  tw.  lamellae,  and  at  265*"  (Mallard)  tbey  disappear  and  a  section  becomes  normally  isotropic, 
at  tbe  same  time  the  pyroelectridty  disappears  also;  the  molecular  structure  then  agrees  with 
the  external  crystallographic  form.  No  chemical  chauge  has  taken  place,  for  even  at  300"*  oo 
chlorine  is  lost  (Jannasch).  The  molecular  structure  of  boracite  has  been  minutely  studied 
optically  and  by  etching  especially  by  Klein  and  Baumhaucr,  alsopyroelectrically  by  Mack  (cf. 
references  beyond). 

Comp.— Mg,Cl,B,.0„  or  6MgO.MgCl,.8B,0,  =  Boron  trioxide  62-5,  magnesia 
31-4,  chlorine  7-9  =  101-8,  deduct  (0  =  CI)  1-9  =  100. 

A  little  iron  (FeO)  is  sometimes  present  (as  an  impurity?)  and  the  Euensta^furtit  {iTon- 
boracite,  Huysseuite,  Dana,  Min.,  799,  1868)  of  Huyssen  from  8tassfurl  is  described  ashLviog 
half  the  Mg  replaced  by  Fe,  Jb.  Min.,  329.  1865.    For  analyses  see  5lh  Ed.,  p.  696. 

Var. — 1.  Ordinary.  In  crystals  of  vuried  habit.  2.  JI/a«Miv.  with  sometimes  a  subcolumnar 
structure;  Stasrfurtiie  of  Rose.  It  resembles  a  fine-grained  white  marble  or  granular  limestone. 
Paranie  of  Volger  is  the  plumose  interior  of  some  crystals  of  boracite. 

P3rr.,  etc. — The  massive  variety  gives  water  in  the  closed  tube.  B.B.  both  varieties  fuse  at 
2  with  iutumescenee  to  a  white  crystalline  pearl,  coloring  the  tlame  ^reeu;  heated  after  moisten- 
ing with  cobalt  solution  assumes  a  deep  pink  color.  Mixed  with  oxide  of  copper  and  heated  on 
charcoal  colors  the  flame  deep  azure-blue  (copper  chloride).     Soluble  in  hydrochloric  acid. 

Alters  very  slowly  on  exposure,  owing  to  the  magnesium  chloride  present,  which  lakes  up 
water.  It  is  the  frequent  presence  of  this  deliquescent  chloride  iu  the  massive  mineral,  thus  origi- 
nating, that  led  to  the  view  that  there  was  a  hydrous  boracite  (stassfurtite).  litrtuite  of  Voleer 
is  a  result  of  the  same  kind  of  alteration  in  the  interior  of  crystals  of  boracite  ;  this  alteration 
giving  it  its  somewhat  plumose  character,  and  introducing  water. 

Obs.— Observed  in  beds  of  anhydrite,  gypsum,  or  salt.  In  ciystals  at  Kalkber^  and  Schild- 
stein  inLUneburg,  Hannover;  at  Segeberg,  near  Kiel,  in  Holstein;  at  Luneville.  La  Meurtbe, 
France;  massive,  or  as  part  of  the  rock,  also  in  crystals,  at  Stassfurt,  Prussia.  When  from  the 
carnallite  layer  it  is  fine  granular  or  compact,  with  conchoidal  fracture,  white  or  greenish;  from 
the  kainite  layer  it  is  white,  soft,  with  earthy  fracture  and  yellowish  or  reddish  in  color  (Precbt 
and  Wittjeu).  It  occura  at  Douglashall,  Westeregeln,  in  crystals  pseudomorph  after  quartz 
(Ochsenius,  Jb.  Min..  1,  271,  1889). 

It  has  been  urged  that  the  original  mineral  from  which  the  pseudomorphous  crystals  called 
achtaragdite  may  have  been  formed  was  boracite,  cf.  p.  485  rmd  Zs.  Kr.,  17.  93.  1889. 

Artif.— Obtained  bv  Heintz  (Pogg.,  110,  618,  18(50)  by  fusing  a  mixture  of  10  parts  boric 
acid,  100  of  sodium  chloride,  5  of  magnesium  borate.  Also  in  the  wet  way  by  A.  de  Gramont, 
Bull.  Soc.  Min.,  13,  252,  1890. 

Ref.— >  See  Mir.,  Min..  602,  1852.  «  Schrauf.  Min.  Mitth.,  114.  1872.  Atlas  xxxvi.  1877. 
«  Klein,  Jb.  Min..  1,  242,  1884.  *  Mgg.,  ibid.,  1.  251,  1889.  •  Bkg.,  Westeregeln,  Zs.  Kr..  16, 
572,  1889;  n^  (not  n)  is  given  by  Miller. 

•  On  the  double  rrfraction  phenomena  of  boracite  see :  Brewster,  Ed  Phil,  J.,  6,  217,  1821; 
Biot.  C.  R.,  13, 155, 1841;  Volger.  Monographic,  Hannover,  1855:  Dx.,  N.  R.,  p.  5, 1867,  Min.,  2, 
4,  1874;  Mid.,  Ann.  Mines,  10,  98.  1876;  Bull.  Soc.  Min.,  2.  147.  1879;  also  on  the  eilect  of 
heat,  ibid.,  6.  144,  214.  1882,  and  6,  122,  129.  1888:  £.  Geinitz,  Jb.  Min.,  484,  1876,  894.  1877; 
Baumhauer.  Zs.  Kr..  3,  837,  1879,  and  later  10,  451,  1885;  Klein,  Jb.  Min.,  2,  209,  1880,  1,  289, 
1881,  1,  235.  1884,  also  ib.,  p.  181,  ref.  (critique  of  Mid.). 

^  On  ihe  pyroeleetricity,  Friedel  and  Curie,  Bull.  Soc.  Min.,  6.  191,  1888;  Mack,  Zs.  Kr.,  8, 
506,  1888.  Also  earlier  Hankel.  Riess  and  Rose,  etc.  Boracite  was  first  shown  to  be  pyroeleo- 
trie  by  HaUy  in  1791. 

699.  RHODIZTTE.  Rhodizit  G.  Bom,  Pogg.,  33,  258,  1834,  39,  821,  1836.  Rhodicit 
HauBtn, 

Isometric  and  tetrahedral^  like  boracite.  In  dodecahedrons,  faces  o  smooth 
and  shining,  d  often  uneven. 

H.  =8.  G.  =  3*41  Rose;  3'38  Dmr.  Luster  vitreous,  inclined  to  adamantine. 
Color  white.  Translucent.  Pyroelectric,  the  angles  replaced  by  o,  the  antilogous 
pole,  Rose.  Exhibits  the  phenomena  of  double  refraction,  analogous  to  boracite, 
but  does  not  become  isotropic  with  elevation  of  temperature*. 

Comp. — A  borate  of  aluminium  and  potassium,  with  also  caesium  and  rnbidium; 
perhaps  R,0.2A1,0,.3B,0,. 

AnaL— Damour,  Bull.  Soc.  Min.,  6,  98.  1882. 

BaO,  AlaO,         Fe,0«     KaO,Cs,0,RbaO    Na,0         CaO  MgO 

83-98  41*40  193  1200  162  0*74  0*82  ignition  2*96  =  95'40 

The  loss  and  2*96  of  volatile  matter  (at  a  white  heat)  are  referred  to  boric  acid  giving  41*49 
p.  c.    There  is  probably  no  water  present,  possibly  a  little  fluorine,  Dmr. 
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_  ^a^  etc. — B.B.  in  the  platiDum  forceps  fuses  with  difflculty  oo  the  edgefl  to  a  white  opaque 
fl[la88,  tingeing  the  tlame  at  tirst  gi'een,  then  green  below  and  red  above,  and  tinally  red  throughout. 
With  borax  and  salt  of  phosphorus  fuses  to  a  transparent  glass. 

Obs.— Found  by  G.  Rose  in  minute  crystals  on  red  tourmalines  from  near  Sarapulsk  and 
Shaitansk  in  the  vicinity  of  Ekaterinburg  in  the  Ural,  and  named  from  podtfieiv,  in  allusion  to 
its  tingeing  the  flame  red.     The  largest  crystals  seen  were  two  lines  in  diameter. 

Rel— >  Bull.  Soc.  Min.,  6,  81,  72.  1882.    »  Cf.  Klein,  Jb.  Min.,  1.  77,  1891. 

700.  WARWIOJUTJJ.  Shepard,  Am.  J.  Sc,  34,  318,  1888,  36,  85,  1839.  Enceladlte 
T.  S.  Hunt,  ib..  2,  80, 1846,  11,  852,  1851. 

Orthorhombic.    Axes  df  :  5  =  0*977  :  1  Des  Cloizeaux'. 
Forma:    a  (100,  ^5),  h  (010,  »4);  A  (810,  ^8),  m  (110.  i),  g  (180,  »-8). 
Angles:    ma  =  *44'  20',  mm"'  =  88'  40',  hh"  =  86'  5'.    gg'  =  87'  41'. 

Usually  in  elongated  prismatic  crystals  with  rounded  terminations. 

Cleavage:  a  perfect.  Fracture  uneven.  Brittle.  H.  =  3-4,  G.  =  3*355 
Dmr. ;  3'362  Smith.  Luster  of  cleavage  surface  submetallic-pearly  to  subvitreous; 
often  nearly  dull.  Color  dark  hair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.     Pleochroic.    Streak  bluish  black. 

Optically  +•  Double  refraction  strong.  Ax.  pi.  \b.  Bx  JL  a.  2E  =  125* 
approx..  Lex.* 

Comp.— Perhaps  6MgO.Fe0.2TiO,.3B,0,  =  Boron  trioxide  30-7,  titanium  diox- 
ide 23*5,  iron  protoxide  106,  magnesia  35*2  =  100. 
AnaL— J.  L.  Smith.  Am.  J.  8c.,  8.  482,  1874. 

B,0,  TiO,  FeO  MgO 

27-80  28-82  702  86*80    SiO,  100,  AUO.  221  =  98-65 


r^  etc. — Yields  water.  B.B.  infusible,  but  becomes  lighter  in  water;  moistened  with 
sulphuric  acid  crives  a  pale  creen  color  to  the  flame.  With  salt  of  phosphorus  in  O.F.  a  clear 
bead,  yellow  while  hot  ana  colorless  on  cooling;  in  R.F.  on  charcoal  with  tin  a  viulet  color 
(titiiniiim).  With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  nriil;  the  product, 
treated  with  alcohol  and  ignited,  gives  a  green  flame,  and  boiled  with  hydrocJiIoric  acid  and 
metallic  tin  gives  on  evaporation  a  violet-colored  solution. 

Oba. — Occurs  in  granular  limestone  2im.  S.W.  of  Edenville,  N.  T.,  with  spinel,  chondro- 
dite,  serpentine,  etc.  Crystals  usually  small  and  slender;  sometimes  over  2  in.  long  and  |  in. 
broad.    The  latter  are  the  eneeladite  of  Hunt. 

Ref.— >  Dx.,  Min.,  2,  16,  1874.    *  Bull.  Soc.  Min.,  9,  74,  1886. 

701.  HOWIJTE.  Silicoborocalcite  K  Haw,  Phil.  Mag.,  36,  82,  1868.  Howlite  Dana, 
Hin..  p  598,  1868. 

Orthorhombic?  Penfield.  In  small  rounded  embedded  nodules  consisting  of 
microscopic  thin  flattened  prismatic  crystals,  sometimes  terminated  by  two  domes. 
Extinction  parallel.  Ax.  pi.  J_  to  axis  of  crystals.  Texture  compact^  without 
cleavage;  also  chalk-like  or  earthy. 

Fracture  nearly  even  and  smooth.  H.  =:  3'5;  often  less.  6.  =2*55;  2*59 
Pfd.  Luster  subvitreous^  glimmering.  Color  white.  Subtranslucent,  or  trans- 
lucent in  thin  splinters. 

Comp.— A  silico-borate  of  calcium,  H.Ca,B,SiO„  or  4Ca0.5B,0,.2SiO,.6H,0  = 
Silica  15-3,  boron  trioxide  44-6,  lime  28-6,  water  11-5  =  100. 

AnaL-^l,  How,  I.e.    2,  Penfield  and  Sperry,  Am.  J.  Sc,  34,  220,  1887. 

1. 

3.  G.  =  2-59 

A  sniall  amount  of  gypsum  has  been  deducted  in  both  cases,  4*8  p.  c.  for  anal.  2.    The 
-vTAter  does  not  go  off  below  360°  C. 

Pyr. — Ignited  in  the  closed  tube,  water  reacting  for  boron  with  turmeric  paper  is  given  off 
Oba. — Occurs  in  Nova  Scotia,  in  nodules,  of  the  size  mostly  of  filberts,  embedded  in  anhy* 


SiO, 

BaO. 

CaO 

Na,0 
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H,0 

15-25 

[44-22] 
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— 

11-84    =    100 

1588 

44-52 

27  94 

0-58 

018 

11-55    =    100 
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drite  or  gypsum,  at  Brookville,  about  8  m.  S.  of  Windsor,  and  associated  witli  ulexite;  a  hirder 
kind  occurs  in  anhydrite,  and  a  softer  in  gypsum.  Also  80-40  miles  N.£.  of  Brookville  aod  at 
other  points  in  Hants  Co.  In  aggregates  of  transparent  scales  in  gypsum  at  Winkworth  in  the 
same  region,  the  nodules  sometmies  as  large  as  a  man's  bead. 

WnncwoRTHiTB  H,  How,  Phil.  Mag..  41,  270,  1871. 

In  embedded  nodules,  crystalline  on  fracture.  Glistening.  H.  =  2'8.  Ck>]orle8S  to  white. 
Translucent.  Analysis. -SiO.  4-08.  B,Oi  [14*87],  SO.  81*51,  CaO  81*14,  H«0  18*00  =  100. 
Found  in  gypsum  at  Winkworth,  Nova  Scotia. 

Probaoly  to  be  regarded  us  a  mixture  of  howlite  and  g3rpsum. 

702.  I«AGK>NITB.  Borate  de  Fer  Omalitu  dEalloy,  1888.  Lagonite  Huot,  Mio.,  1,  290, 
1841.     Sideroborine  HuoU  1,  278,  1841.    Lagunit  Kenng. 

An  earthy  mineral  of  an  ocherous  yellow  color,  occurring  as  an  incrustation. 

Oomp.— FesOs.dBsOi.BHaO  =  Boron  trioxide  49-3,  iron  sesquioxide  87*8,  water  12-7=100. 

AnaL— Becbi,  Am.  J.  Sc.,  17,  129,  1854. 

B,Os  47*95  Fe.Oi  86*26  H,0  14*02  MgO,0aO  and  loss  1*77  =  100 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.  First  mentioned  by  Beudant,  Mio.,  2, 
850,  1882. 

703.  ZiARDBRBIXITB.  Mdscoffni  [Yiagg.  Tosc.,  8,  1806],  Aehiardh  Min.,  Toac.,  1, 
858,  1872.    Larderellite  Beehi,  Am.  J.  Sc,  17,  129,  1854. 

Itfonoclinic.  Very  light,  white  to  yellowish,  and  tasteless.  Appearing  under 
the  microscope  to  be  made  up  of  minute  tabular  crystals  with  the  plane  angle  of 
the  prism  66*  or  67°  with  sometimes  also  100  and  010,  Dx.*  Extinction  parallel 
to  the  diagonals  of  the  base. 

Comp. — A  hydrous  borate  of  ammonium  (NHJ,0.4B,0,.4H,0  =  Boron  tri- 
oxide 69*2,  ammonium  oxide  12*9,  water  17*9  =  100. 
Anal.-Beclii,  ib. 

B,0,  C857  (NH4)sO  12*78  H,0  18*88  =  99*68 

In  Am.  J.  Sc,  19,  120,  1856  (also  Con  tin.  at  Oeorg.,  1,128,  1858,  quoted  by  AcbisrdL, 
Min.  Tosc,  1,  258.  1872),  the  results  given  arc  :  B^O,  69-24.  (NH*),©  1290.  H,0  17*86  =  lOa 
This  is  obviously  au  error,  for  these  numbers  give  the  exact  iheortUeal  composition. 

Pyr.,  etc.— Gives  off  nmmonia  fumes  in  the  glass  tube.  B.B.  fuses  easily  to  a  colortess 
glass  wtiic'h  gives  a  green  color  to  the  Hame  when  treated  with  alcohol. 

Dissolves  in  hot  water,  and  is  transformed  into  a  new  salt,  represented  by  the  formuJs 
(NH«),0.«H90..9H,0.     A  suit  with  the  formula  (Nii«)30.4B30i.6HsO  is  also  known. 

Obs. — Occurs  at  the  Tuscan  lagoons. 

Kamed  after  Sr.  Lanlerel,  a  proprietor  of  the  Tuscan  borax  industry. 

Ref.— '  Min..  2,  9,  1874. 

704.  OOI.EMANITE.    ITeuschwander,  H.  O.  Hanks,  8d  Rep.  Min.  California,  86.  1883. 

Monoclinic.  Axes  d  :  ^  :  (5  =  0*774843  :  1  :  0-540999;  p  =  69°  50'  45"  =  001 
A  100  Jackson'. 

100  A  110  =  36°  1'  55",  001  A  101  =  41°  59'  46",  001  A  Oil  =  26°  55'  29". 


Forms*;  •7'   (370,  ^-i)  17(601,6-1)  f>    (221.2)  r  (S3t.  3-1) 

a    (100,  ^i)  H  (180,  i^)  ^  /All    1  IX  «    ^^^*  3>  ^   ^^^^'  "  ^^^ 

'  ff  S^  ^  ^1^1'  - 1-*)  -  <02i:  2.i)  k  (311.  -  3-8)  -  <^«^-  -  ^ 

c    (Wi,  u)  ^   ^201,  -  2i)  ^  nil    -  n  ^   ^^^^^  ^4)  r  (232.  H) 

t    (210,  iri)  i    (101,  14)  ^  ;'';•  _  ';  B  (411, 44)  6  (231.  84) 

m  (110,  /)  h    (201.  21)  ^  ;:^.;       ""^^  (9  (Sll.  3-S)  d  (121.  24) 

P  (10*190,  .--iJ)  Tr(801,  8.i)  ^    77,  ^.V^  *^  ^^21,  74)  C(241,  4^) 

0    (120,  •-i)  1^(401.  4-1)  ^  [jjjI  j^  '^  o  (211,  2  2)  X  (181,  8^ 

Also  doubtful  0  (10*11.  -  10-l0)»     $  (711.  -  7.7)«.    D  (781,  -  7-l)»- 
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«'" 

=    89'  58' 

mm'" 

=  *7r  8' 

mf 

=    69'*    Oi' 

eX 

=    41"  31' 

d 

=    40-  48' 

eh 

=  •68''  24' 

eW 

=    8r  57' 

c}F 

=    89"  lOi' 

ca' 

=  110'*    9 

51" 


21 


// 


aa*  =  90-  54' 

efi  =  83"  45i' 

ea  =  55"  19' 

em  =  ^TS"  49' 

ey  =  47"  31' 

00  =  72"  37i' 

cq  =  83"  Sr 

CO  =  69'  44i' 

eoa  =  58"  12* 
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KK'      =    58"  51' 


ed  =  57"  53' 

ak  : 

a/3  : 
aK 

aoo  : 
ay 


23"  38' 
45"  40' 
72"  6i' 
62"  40' 
59"  46' 
71"  40' 


89"  48' 
60"  29' 


0900'     = 

94"  48' 

W         = 

58"  42' 

dcT     = 

90"  43' 

w>'      = 

89"  87' 

w'      = 

71"  82' 

kk     = 

22"    0' 

BjB*    = 

21"  55f 

a»'     = 

118"  ir 

m'F'  = 

44"  88' 

1. 


2. 


3. 


m 


m 


Figs.  Ip  2,  after  Jackson.    8,  4,  Washington. 

Crystals  usually  short  prismatic  with  m  predomi- 
natingy  highly  modified  and  resembling  datolite. 
Faces  y  (111)  strongly  striated  y  edge  y/d.  Also 
resembling  acute  rhombohedral  forms  (fig.  3,  4)  with 

W  (301)  rounded.     Massive  cleavable  to  granular  and 
compact. 

CleaTable:  i  highly  perfect;  e?  distinct.   Fracture 
uneven  to  subconchoidal.    H.  =  4-4*5.     G.  =  2*417 
B.  &  R ;  2*428  Evans.   Luster  vitreous  to  adamantine, 
brilliant.     Colorless  to  milky  white,  yellowish  white, 
gray.     Transparent  to  translucent. 

Optically  +.      Ax.  pi.  and  Bx^,  JL  h.      Bx^.,  A  <5  =  83°  44'  Hj.;  Bx^.,  A  (J  = 
^"^  34*  B.  &  R.    Dispersion  p  <v  small. 

2Ey  =  95"    r    2H..y  =  55"  18'    2Ho.y  =  124"  29'    .*.  2Va.y  =  55"  21'    fi^  =  15876  HJ. 
2Ey  =  95"  15'    2H^y  =  54"  48     2H^y  =  122*  45'    .*.  2V..y  =  55"  20'    (i^  =  15910  B.  &  R. 
Also  for  D.  a  =  158626      ft  =  1*59202      y  =  1-61398      .*.    2Vy  =  54"  52'  Mfllbeinw* 

Comp.— Ca,B.0„.5H,0,  perhaps  HCa(BO,),  +  2H,0  or  2Ca0.3B,0,.5H.O  = 
Boron  trioxide  50*9,  lime  27*2,  water  21*9  =  100. 

AnaL— 1.  T.  Price,  8d  Rep.  Min.  Cal.,  p.  86.     2,  HJortdahl,  1.  c.    8    Bodewig,  1.  a 
4,  5,  Whitfield,  Am.  J.  Sc.,  34,  282,  1887. 


1.  California 

2. 

8. 

4,  Death  Valley 

6. 


«t 


II 


B,0.  CaO  H,0 

[48  12]  28-48  22*20  A],0,.Fe,Os  0*60,  SiO,  0*65  =  100 

47-64  27-97  22*79  SiO,  1*28.  Al^O.^FetO.  0*19.  MgO  0*18  =  100 

49*70  27*42  22*26  =  99*38 

50*70  27*31  21*87  MgO  010  =  99  98 

49*59  27  88  22*68  MgO  0*26,  SiO,  0*45  =  100*36 


Tbe  figures  of  Evans,  Bull.  Cal.  Acad.,  p.  59,  Feb.  1884,  apparently  give  simply  the 
theoretical  composition. 

Pyr.— B.B.  decrepitates,  exfoliates,  sinters,  and  fuses  imperfectly,  coloring  the  flame  yellow. 
ish  green.     Soluble  in  hot  hydrochloric  acid  with  separation  of  boric  acid  on  cooling. 

Oba.— First  discovered  (Oct.  1882)  in  Death  Valley,  Inyo  Co.,  California;  later  (1888)  in 

r eater  abundance  in  Calico  district,  San  Bernardino  county.    The  beautiful  crystals,  sometimes 
or  3  inches  in  length,  line  geodes  in  the  massive  mineral,  associated  with  quartz  crystals  aa 
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an  earlier  deposit,  also  strontianite,  etc.  A  snow-wbite  massive  borate  sometimes  coven  Ihe 
crystals  (see  priceite  below). 

Named  after  Mr.  William  T.  Coleman  of  San  Francisco. 

Ref. — *Bul].  Cal.  Acad.,  No.  2,  January  1885  (read  Oct.  1884);  the  measurements  of  vr^n 
Rath,  Vh.  Ver.  Rheinl.,  41,  888.  1884.  Zs.  Kr.,  10,  179,  1»84,  Hjortdabl.  Vid.-Selsk.  Cbrot.. 
Oct.  17.  1884,  and  Zs.  Kr.,  10.  25,  Arzruui,  ib.,  10,  272,  agree  closely  with  these  results. 
*  Jackson,  I.  c.    *  Id.,  ibid..  858,  18«6.    *  Zs.  Kr.,  14^  280,  188».  also  for  B,  C,  £,  etc. 

Prickitb.  Cryptomorphitel?),  Cfuue,  Am.  J.  8c.,  6.287, 1878.  Priceite  SUliman, ihl^,^* 
128,  1878.     Pandermite  Muek,  wm  Bath,  Her.  nied.  Ges.,  p.  198,  July  2,  1877. 

Massive,  loosely  adherent,  friable  and  chalky  (priceite),  to  tirm  and  compact  (pandermite). 

H.  =8.     G.  =  2-26-2-30;  2  48.     Color  snow-white. 

Oomp. — A  hydrous  borate  of  calcium,  near  colemanite.  Whitfield's  analyses  for  both 
minerals  correspond  nearly  to  5Ca0.6BtOi.9HtO.  =  Boron  trioxide  48  7,  lime  82*5,  water 
18*8  =  100.    The  various  analyses  are  discussed  by  Kenngott,  Jb.  Min..  1.  241,  1885. 

Analyses.— 1,  Silliman,  1.  c.  2.  Chase,  1.  c.  8,  Whitfield,  ib.,  34,  288, 1887.  4,  Muck,  l.c. 
ft,  Pisani,  Min.,  p.  215,  1875.    6,  Whitfield.  1.  c,  p.  284. 


B,0, 

CaO 

H,0 

1.  PrieeUe 

1  [48-921 
'4704 

81-88 

18-29  NaCl,Fe,Os,AUO.  096  =  100 

2.       " 

29-96 

22-75  alkalies  0*25  =  100 

8.       " 

48-44 

82-15 

19-42  =  10001 

4.  PandermiU 

[54-59] 

■50-11 

48-68 

29-88 

15-45  FeO  080,  MgO  015,  E.O  018 

5. 

82-0 

17-9    =  100 

6. 

82-16 

19-40  =  10019 

=  100 


B.B.  ^ves  a  green  flame,  and  fuses  at  a  red  heat.  In  the  matrass  gives  off  neutral  water. 
Insoluble  m  water,  but  perfectly  so  in  hydrochloric  acid. 

Priceite  is  from  Curry  Co.,  Oregon,  five  miles  north  of  Chetko,  where  it  occurs  in  a  bard, 
compact  form  iu  layers,  between  a  bed  of  slate  above,  the  cavities  and  fissures  of  which  it  fills, 
and  a  tough  blue  steatite  below;  also  occurring  in  boulders  or  rounded  masses  completely 
embedded  in  the  steatite.  Many  of  these  masses  weigh  200  lbs.  each.  Others  are  smaller, 
from  20  Itis.  down  to  small  pellets  the  size  of  a  pea.  Named  after  Mr.  'JThoma^  Price  of 
Ban  Francisco. 

Pandermite  occurs  in  more  or  less  irregular  lumps  or  nodules  of  varying  size  up  to  a  ton, 
in  an  extensive  bed  beneath  a  thick  stratum  of  gypsum,  on  the  Chinar  Sui,  a  small  stress 
emptying  into  the  Rhyndacus  river  which  flows  mto  the  sea  of  Marmora  near  the  port  of 
Pandemia.     Cf.  C.  G.  Warnford  Lock,  J.  Soc.  Arts,  28,  767,  1880. 

These  two  minerals  are  obviously  identical,  they  may  represent  a  massive  and  not  entirely 
pure  variety  of  colemanite. 


706.  PINNOITE.    StauU,  Ber.  Chem.  Ges  ,  17,  1584,  1884. 

Tetragonal,  with  pyramidal  hemiliedrisni.     Axis  6  =  0*7609;  001  A  101  = 
37°  16',  Luedecke'. 

^^>v  Forms :    a  (100,  i-i),  e  (101,  l-i),  o  (111.  1),  s  (312.  |-8). 

/^Z^^.  Angles:    «' =  50"  42'.    «5"  =  74"  82',    «/ =  62"  28i',    c»"  =  94' 12, 

U^^^KJ)     ^  =  81°  12'.    ao  =  ♦58"  48  2',    m  =  48"  9',    as  =  75"  55^. 

Rarely    in    distinct    priBmatic    crystals,    showing    pyramidal 

hemihedrism  in  the  form  z  (312).     Usually  crystalline  and  fine 

granular  to  faintly  fibrous,  in  nodules  with  radiated  fibrous  strao- 

C  1    /     ture. 

ys^</oy  Fracture  even.     H.  =  3-4.     G.  =  3-27  St.,  3*373  L.     Luster 

^^e^r  vitreous.      Color  sulphur-  or  straw-yellow,  sometimes   pistachio^ 

green.     Translucent. 
Luedecke.  Comp. — A     hydrous     magnesium    borate,     MffB,0^.3H,0   or 

MgO.B,0,.3H,0   =  Boron  trioxide    42*6,    magnesia  24-4,   water 
330  =  100. 

Anal.— 1,  Staute,  1.  c.    2,  8,  Stromeyer.  Zs.  Nat  Halle,  68,  646,  1885. 


B,0. 

MgO 

H,0 

Fe 

CI 

1. 

[42-501 

24-45 

82-85 

015 

018  =  100-18 

2.  tnau.,  yw. 

'42-68 

2419 

82-50 

0-28 

0-40  =  100 

8.  erygt.-ffran.f  ffroff 

42*85^ 

2407 

82-50 

0-21 

0-87  =  100 

HEINTZITE.  886 

Pyr«— B.B.  fuses  with  some  difficulty  to  a  dense  white  mass.    Soluhle  in  acids. 
Obs.— From  the  upper  kainite  layers  at  Stassfiirt,  associated  with  earthy  boracite,  also  with 
kainite.    Named  after  Oberbergmth  Pinuo. 
Rel.— >  Zs.  Ver.  Halle.  68.  645.  1885. 

Kaliborite  W,  Feii,  Gh.  Ztg..  13.  1188.  1889;  J.  Ch.  Soc..  68.  841.  1890. 
Massive,  resembling  pinnoite;   separating  into  microscopic  granules,  clear  and  colorless 
when  digested  in  water.    G.  =  2  05.    Anal.— W.  Feit.  after  deducting  1-2  p.  c.  NaCl : 

B,0,  57-46  MgO  1206  K,0  6*48  H,0  2400  =  100 

B.B.  fuses  with  difficulty  to  a  colorless  glass.  Slightly  soluble  in  water  yielding  an  alkaline 
•olutiou;  readily  dissolved  in  warm  acids. 

Occurs  with  boracite  (and  stassfurtite).  also  pinnoite  in  the  upper  kainite  layers  at 
Schmidtsmannshall  near  Aschersleben;  it  contains  a  small  amount  of  sodium  chloride  which 
probably  cements  together  the  minute  granules.  Regarded  as  an  alteration-product  of 
pinnoite. 

706.  HBINTZTTB.  Bin  neues  Mineral,  etc..  Luedeeke,  Zs.  Nat  Halle.  62.  854,  1889. 
Heinuit  Id,,  Zs.  Kr..  18.  481,  1890.    Hintzeite  L,  liUeh,  ibid.,  p.  478. 

Monoclinic.    Axes  a:h:6  =  21937  :  1 :  1'7338;    /3  =  80°  12'  =  001  A  100 
Milch. 

100  A  110  =  65°  lOJ',  001  A  101  =  34°  28J^',  001  A  Oil  =  59°  39^. 


Forma:                 e 

(001. 

0)           X  (lOl, 

l.i) 

0  (112,  i) 

a  (100.  i-i)              m 

(110.  /)            n  (111, 

-1) 

r  (811,  -  8-8) 

mm'"  =  180»  21' 
a^x      =  *57'  49' 
ex^      =    41*  59' 
en       =    58°  51  i' 
mn     =    27*    8' 

em  =  85°  54' 
<»    =  45°  11' 
mo  =  48°  55' 
a'r  =  87°  49' 
an  =64°    2' 

nn'    =  102°  18' 
nn"'  =  ♦77°  42' 
00'     -    80°  24' 
rr'     =    64°  10* 
xn     =  •81°  88' 

With  Luedecke.  the  forms  lettered  as  above  have  the  following  symbols: 
a  (100)  =  a' (100),   c  (001)  =  d(i02),   « (101)  =  e  (001).   w(llO)  =  m  (120), 
n (111)  =  o(ill).  X (811)  =  (SU).   He  measures ae  =  57°  41*4' (ad  =  57°  49  M). 
al  =  42°  6-5'  (xe  =  41°  59'  M).   aw*  =  65°  28'  (am  =  65°  lOi'M).      He  gives  perfect  cleavage 
d  (i02)  and  e  (901).  also  less  perfect  a  (100). 

In  small  crystals,  sometimes  aggregated  together;  faces  vi,  c,  n,  often  hemi- 
morphically  developed. 

Cleavage:  a,  c,  both  perfect.  H.  =  4-5.  G.  =  213.  Luster  vitreous.  Color- 
less to  white.    Transparent^  sometimes  clouded. 

Optically  -f .    Ax.  pi.  and  Bx^  JL  b.    Axial  angles.  Milch: 

2H,  =  105°  42'  Li  2Hy  =  104°  27'  Na         2Hp  =  104°  54'  (n^  =  1-467?) 

Milch  gives  Bx.  a  ^  =  —  7°  or  c  A  100  =  88°;  while  Luedecke  gives  Bx.  a  ^  =  -  64°  44* 
or  c  A  100  =  25°  16'.  Obviously  there  is  an  error  here,  probably  due  to  the  confounding  of 
the  two  cleavage-faces. 

Comp. — ^A  hydrous  borate  of  magnesium  and  potassium,  but  formula  doubtful^ 
Bince  the  two  analyses  differ  widely. 

Anal.  1  gives  K,0.4Mg0.9B,0..16H,0.    Anal.  2.  K,0.4Mg0.11B,0..14HsO. 
.—1,  Baurath.  quoted  by  Milch,  1.  c.    2.  Luedecke.  1.  c. 


B,0,        MgO        K3O        H,0  Na,0 

1.  G.  =  2 127               52'39*        18*80        8*  14        28*88  0*89  CI  0*85  =  98*90 

2.  G.  =  2*129           i  60*53»»        12*28        7*89        19*85  —    =  100 

*  Another  determination  gave  51*88.  ^  Do.,  59*27. 
The  sodium  and  chlorine  in  1  are  probably  present  as  NaCl. 
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Fyr.,  etc.— Fuses  very  easily  (below  1)  colunng  the  flame  intensely  green.  Easily  soluble  in 
hydrocblonc  and  nitric  acids. 

Obs.— Occurs  at  Leopoldshall,  Stassfurt«  embedded  in  nodules  of  pinnoite. 

Named  Heintzite  after  the  chemist  Heintz  of  Halle,  aud  simultaneously  ffinteeiie  after  the 
Qerinan  mlQeralogist*  Ch.  Hintze.  Luedecke's  name  is  taken  because  he  tirst  announced  the 
species,  but  it  is  impossible  to  decide  which  chemical  and  optical  data  should  be  accepted  where 
they  differ. 


707.  BORAX.  Tinkiil  or  Tincal  of  India,  Chrysocolla  (ex  nitro  confecta).  Borraa,  Affrie., 
1546.  Borax  Wail.,  Min.,  1748.  Borate  of  Soda.  Borsaures  Natron  Germ.  Sonde 
boratee  Fr. 

Monoclinic.     Axes  A-Aii  =  1-0995  :  1  :  0-5632;    /3  =  ns"*  25'  =  001  A  100 
Mohs-Zippe'. 

100  A  110  =  46°  30',  001  A  101  =  5^9°  63f,  001  A  Oil  =  28°  21  J'. 

Forma* :  h  (750,  i-lf  •  ((HI,  4-i) 

a  (100,  t-i)  m  (110,  /)  o  (111,  1) 

h  (010,  t-i)  u  (201,  2-i/  c  (231,  2) 
c  (001,  0) 


m 


m 


M"  =  73'  66' 
mm"  =  *98''  0' 
cu  =  54"  13' 
«'  =  130"  18' 
=    40"  31' 


CO 
CM 


em'  =  101"  20* 
a'o  =  78'  a(K 
a'«  =  62"  58' 
oo'  =  ♦57"  2T 
a'   =    83"  28' 


=    64"    8' 


In  angles  and  in  habit,  borax  is  near 
pyroxene,  also  mirabilite. 

Twins:  tw.  pi.  rr.  Crystals  prismatic,  sometimes  very  large;  faces  tn,  o,  z, 
often  striated  |  edge  m/c. 

Cleavage:  a  perfect;  m  less  so;  J  in  traces.  Fracture  conchoid al.  Rather 
brittle.  H.  =  2-2*5.  G.  =  1*69-1 '72.  Luster  vitreous  to  resinous;  sometimes 
ejirthy.  Color  white;  sometimes  grayish,  bluish,  or  greenish.  Streak  white. 
Translucent  to  opaque.     Taste  sweetish-alkaline,  feeble. 

Optically  -.  Ax.  pi.  J.  b.  Bx.  J.  ^.  BXor  A  ^  =  —  »«°  50',  Bxo,w  A  ^ 
=  —  54°  50'  Dx.*  The  position  of  c  (=  Bxo.,)  suffers  a  change  of  3°  26'  between 
21*5°  and  86°.     Dispersion  crossed  large;  p  >  v  also  large.     Axial  angles: 

2E,  =  59'  30'  2Em  =  66'  30'  at  n**  C. ;        also  2E,  =  60*  56'  at  56*  5  C. 

a  J  =  1  -447,  fij  =  1  -470,  yj  =  1  473;  . '.  %Vj  =  39^  14',  3Ey  =  59'  8',  and  2Ey  =  68"'  59'  meaa.  Dx. 

Also,  Tschermak*: 

2Ep   =  59'  53'  2Ha.r  =  39'  27' 

2Ey   =  59'  23'  2Ha.y  =  39'  12' 

2Egr  =  58'  18'  2Ha.gr  =  38'  85' 

Refractive  indices: 


For  Li 
Na 

green  glass 
blue 


a 

1-4442 
1-4468 
1-4493 
1-4535 


2Har  = 

140'  29' 

■  . 

avr 

=  89'  2S' 

2Ho.P  = 

140'  56' 

a 
a     . 

2V, 

-  39'  10' 

2Ho.gr  = 

38' 85' 

•    a 

aVgr 

=  38*  36' 

/3 

r 

2V 

1-4657 

1-4686 

• 
•     • 

89'  52' 

1-4686 

1-4715 

• 
•     • 

89*  86' 

1-4714 

1-4743 

• 
•     • 

39'  gy 

1-4756 

1-4785 

■ 

39'  22* 

2Vy  = 

=  89'  25' 

av. 

=  88 

•42' 

Also  from  /3  and  2E,  2y,  =  89'  46' 

Comp.— Na,Bp,.10H,0    or    Na,O.2B,O,.10H,O  =  Boron  trioxide  36  6,  soda 
16-2,  water  47-2  =  100. 

P3rr.,  etc.— B.B.  puffs  up  and  afterward  fuses  to  a  transparent  globule,  called  tbe  glass  of 
borax.  Fused  with  tluorite  and  potassium  blKulpbate,  it  colors  tbe  flame  around  tbe  assay  a 
clear  gi-een.  Soluble  In  water,  yielding  a  faintly  alkaline  solution.  Boiling  water  dissolves 
double  its  weigbt  of  this  salt. 

Obs.— Borax  bns  heeu  obtained  since  very  early  times  from  the  salt  lakes  of  Tibet,  and  until 
the  discoveries  in  California  and  Nevada  this  was  the  most  important  source;  it  was  brought  to 
Europe  in  the  crude  state  under  the  name  of  tincal  and  there  puritied. 


BORAX--  ULEXITE. 
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The  lakes  furnisUing  the  borax  or  tincal  are  in  Ladak  and  Great  Tibet.  The  most  westerly 
deposits  are  Id  the  lake-plaiu  of  Pugha  oa  the  Rulaiigcbu  (u  branch  of  the  Indus)  at  an  elevation 
of  15,000  feet.  Tbe  deposits  of  impure  borax  (sohaga)  here  occur  over  an  area,  2  miles  long  by 
}  mile  broad,  covered  by  a  saline  efflorescence;  successive  crops  are  obtained  by  tbe  action  of 
moisture  (rain  or  snow)  aud  subsequent  evaporation.  Deposits  also  occur  to  the  east  of  the  Pugba 
district,  at  the  lakes  of  Rudokh  where  a  purer  material  (chu  t$ale)  or  water  borax  is  obtuined; 
al8o  farther  east  at  the  large  lakes  of  Teueri-Nur,  100  miles  north  of  Lhasa,  and  farther  ut  the 
take  Bill  Cho  to  the  north  and  Yamduk  Cho  or  Patte  to  the  south.  (See  further  Spoil's 
Encyclopedia,  1,  588,  1882).  H.  Warth  shows  that  borax  is  present  in  the  waters  of  Sambhar 
Lake  iu  Rajputana,  India,  aud  also  in  the  saliue  efflorescence  called  "reh"  (p.  155)  from 
Aligarh  (Uec.  G.  Surv.  India,  24,  68,  1891).  Borax  has  also  been  found  at  Viquintizoa  and 
Escapu  in  Peru;  at  Halberstadt  in  Transylvania:  in  Cevlon.  It  occurs  in  solution  iu  the 
mineral  springs  of  Chambly,  St.  Ours,  etc.,  Quebec,  Canada  (Hunt,  Logan's  G.  Uep.,  1853). 

In  Caltfarnia,  it  is  abundant  in  Lake  Co.,  80  miles  north  of  San  Francisco,  at  Borax  Lake 
and  Hachinhama,  two  small  alkaline  lakes  in  the  immediate  viciuity  of  Clear  Lake; — it  is  stated 
to  have  been  discovered  here  in  1856.  It  is  present  in  solution  in  the  lake  waters  and  in  the 
case  of  Borax  Lake  has  been  obtained  also  in  large  quantities  in  fine  crystals  embedded  in  the 
lake  mud  and  the  surrouDding  marshy  soil.  The  crystals  are  sometimes  very  large,  up  to  5  or  7 
inches  in  length  and  weighing  a  pound  each.  Nine  hundred  pounds  of  cijstals  have  been  taken 
from  one  cofferdam,  four  feet  square  (Ayres).  It  has  also  been  found  in  fine  large  clear  crystals 
at  Borax  Lake,  San  Bernardino  Co..  with  banksite  (which  it  sometimes  incloses),  thenardite, 
and  other  soda  salts;  at  Death  Valley,  Inyo  Co.  Also  occurs  with  the  ulf^xite  of  Rhodes  Maish, 
etc.,  Esmeralda  Co.,  Nevada.     Cf.  H.  G.  Hanks,  8d.  Min.  Rep.  Califoniia,  1883. 

Named  bonix  from  the  Arabic  huraq,  which  included  also  the  niter  (sodium  carbonate)  of 
ancient  writers,  tbe  natron  of  the  Egyptians.  Borax  was  called  chrysocoUa  by  Agricola  because 
used  in  soldering  gold. 

Prof.  Bechi  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  which 
afforded:  B^O,  48-56.  Na^O  19*25.  HaO  37*19  =  100,  giving  the  formula  Na,0.2B,Os.6H,0. 
Am.  J.  Sc..  17.  12ft,  1854. 

Ref.— I  Min.,  54,  1839,  credited  to  Naumann.  *  Mohs-Zippe,  1.  c.  '  Dx.,  Min.,  2,  7,  1874. 
<  Dx..  ibid.    »  Tschermak.  Ber.  Ak.  Wien,  57  (2).  641,  1868. 

TiNCALCONiTB  C.  U.  Shepard.  Borax  from  California,  pulverulent  and  efflorescent,  82, 
p.  c.  water.    Bull.  Soc.  Min.,  1,  144,  1878. 


708.  UXiBXITfi.  Boronatrocalcit  Ulex,  Lieb.  Ann.,  70.  49,  1849  Natron kalk-borat. 
Ulexite  Dana,  Min.,  695,  1850.  Natronborocalcite.  Tinkalzit  (fr.  Africa)  KletnTiaky,  Polyt. 
Centr..  1884,  1859.     Tiza  8,  America, 

Usually  in  ronnded  masses,  loose  in  texture,  consisting  of  fine  fibers,  which 
are  acicular  or  capillary  crystals. 

H.  =  1.  G.  =  165  N.  Scotia,  How.  Luster  silky  within.  Color  white. 
Tasteless. 

Comp. — A  hydrous  borate  of  sodium  and  calcium,  probably  NaCaB,0,.8H,0  = 
Na,O.2Ca0.5B,0,.16H,0  =  Boron  trioxide  43-0,  lime  13-8,  soda  77,  water  35*5 
=  lOO. 

Some  doubt  exists  as  to  the  quantity  of  water;  analysis  7  gives  only  12  H9O  (calc.  29*2  p.  c). 

AnaL— 1,  Raimondi.  Min.  P6rou,  263,  1878.  %  Holtz,  Rg.,  Min.  Cb.  £rg.,  51.  1886. 
8,  Rg.,  Pogg.,  97,  801,  1866,  Min.  Ch.,  216.  1875.  4.  Rg.,  Jb.  Min.,  2,  158,  1884.  5,  Kyle, 
An.  Soc.  Argent.,  10,  169.  1880.  6.  H.  How,  Am.  J.  8c.,  32,  9,  1861.  7,  Wbittield,  Am.  J. 
8c.,  34,  284,  1887.    Also  5th  £d.,  pp.  598,  599. 


1.  Tarapac& 

2.  Atacama 
8.  Iqiiique 

4.  Argentine  R. 

5.  *'  Prov.  Balta 

6.  Nova  Scotia 

7.  Rhodes  Marsh,  Nevada 


B,0. 


CaO 


Na,0        HaO 


4305 

1405 

6-98 

8618 

=  100*21 

42-81 
44-25 

14-71 

8*48 

a3-69 

FeaO,  0-86 

^  100 

18-67 

7  45 

34-68 

=  100 

42-06 

15-91 

8-90 

33-48 

=  100-85 

44  71 

1408 

8-22 

33-04 

==  100 

4410 

1420 

7-21 

34  49 

=  100 

45  84 

1504 

8-88 

30-79 

=  100 

Impurities  have  been  deducted  (gypsum,  KCl,  NaCl,  SiOj, etc.):  in  1,  407  NaCl,  in  8,  7*7 
p.  c   NaCl. 

Pyr^.,  etc.— YieldK  water.  6.B.  fuses  at  1  with  intumescence  to  a  clear  blebby  glass,  color- 
ing the  ilame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  is  momentarily 
changed  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  in  hot;  the  solution  alkaline 
in  its  reactions. 

Ohm. — Occurs  in  the  dry  plains  of  Iquique,  Chili,  in  the  province  of  Tarapaca  (where  it  is 
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called  tka),  in  whitish  rounded  masses,  from  a  hazelnut  to  a  potato  in  size,  which  consiit  of 
interwoven  fibers  of  the  ulexite.  with  pickeringite,  glauberite,  halite,  gypsum,  and  other  impurt^ 
ties;  at  Salinas  de  la  Puuh,  Province  of  Jujuy,  Argentine  Repub.;  also  at  the  Laguna  Bliuca, 
Catamarca,  and  in  Prov.  Salta;  on  the  West  Africa  coast. 

In  Nevada,  iu  large  quantities  in  the  salt  marshes  of  the  Columbus  Mining  District,  in  the 
south-eastern  part  of  Esmeralda  Co.  Thus  in  the  deposits  called  Teel's  Marsh,  Rhodes  Marsh, 
Columbus  Marsh,  and  Fish  Lake  valley — these  are  oval-shaped  alkali  fiats  covering  10,000  to 
dO.OOO  acres  each.  The  ulexite  occurs  here  in  the  saline  crusts  formed  by  evaporation ;  it  is  mixed 
with  common  salt,  also  gypsum  and  glauberite;  it  occurs  in  part  in  the  form  of  balls  ('*  cotton- 
balls")  3-4  inches  tbn)ugn  embedded  in  the  salt.  In  California,  in  San  Bernardino  Co.;  idao 
the  variety  called  "sheet  cotton"  from  Death  Valley.  Inyo  Co.,  and  from  Desert  Springi, 
also  called  Cane  Springs,  in  Kern  Co.  Also  in  Nova  Scotia,  at  Windsor,  Brookville,  and  New- 
port Station,  filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  msflsei 
embedded  in  white  gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  luster  intemallj 
silky  and  the  color  very  white. 

Named  after  the  German  chemist,  G.  L.  Ulex,  who  gave  the  first  correct  analysis  of  the 
mineral. 

Alt— Occurs  altered  to  gypsum. 

The  following  are  near  ulexite: 

FRANKLA17DITB  Reynolds,  Phil.  Mag.,  3,  284,  1877. 

Massive,  with  fine  fibrous  structure.  H.  =1.  G.  =  1*65.  Color  white.  An  analytii 
gave: 

B,Os  CaO  Na.O  H,0  (Na,K)Cl      CaS0«  +  2aq. 

[48-76*]  12-10*  13-87  27-92  241  1-44    =    100 

»  Other  independent  determinations  gave  BtO.  41*81,  CaO  11-94,  H,0  27*66. 

Deducting  impurities,  the  formula  deduced  is  Na3CaBcOn-7iH90.  It  is  very  near  ulexite. 
Slightly  soluble  in  water,  readily  in  dilute  hydrochloric  and  nitric  acids.  Fuses  easily.  From 
TarapaoL,  Chili.    Named  after  the  English  chemist,  Frankland. 

Crtptomorphitb  H,  How,  Am.  J.  Sc,  32,  9,  1861:  Min.  Mag.,  1,  257,  1877. 
In  dull  white  kernels  consisting  of  microscopic  rhombic  plates.    Near  ulexite  in  compost* 
tion.    Analysis. — How,  after  deducting  impurities : 

B,0.  5910  CaO  15*55  Na,0  5'61  HtO  19-72 

Occurs  in  white  lusterless  kernels  of  the  size  of  a  pea  or  bean  lying  between  crystals  of 
gypaum  and  glauber  salt  at  Windsor,  Nova  Scotia.  Named  from  Kfjvxroi,  eonofolsd,  sad 
fio(i4^,form,  because  the  structure  is  only  revealed  by  the  microscope. 

709.  BEOHUJTE.  Borate  de  Chaux  Beud.,  Tr..  2,  249, 1882.  Hayesine?  Beehi,  Am.  J. 
Be.,  17,  129.  1»54.  Bechilite  Daiui,  Hydrous  Borate  of  Lime.  Borocalcit  Oroth,,  Tab.  Ueb., 
88,  1874.     Alger- Phaiips,  Min.,  318,  1844. 

In  crusts,  as  a  depodt  from  springs. 

Oomp.— CaB40T.4HaO  or  Ca0.2BsOs.4HsO=:Boron  trioxide  52*2,  lime 20*9,  water  269=100. 

AnaL— Bechi,  1.  c. 

B,0,  5114  CaO  20*85  H.O  26*25  SiO,,Al,0,,MgO  1*75  =  99*99 

P3rr.,  etc.— Yields  water.  B.B.  fuses  easily,  coloring  the  fiame  reddish  yellow;  moistened 
with  sulphuric  acid  the  fiame  is  colored  ^reen. 

Oba.— Found  by  Bechi  (after  whom  it  is  named)  as  an  incrustation  at  the  Imths  of  the  boric 
acid  lagoons  of  Tuscany.  The  borate  mentioned  by  Beudant  (1832)  was  from  Monte  Rotoutlc. 
Tuscany. 

The  Hayesine  of  D  Forbes  (Phil.  Mag.,  26, 118,  1868),  from  the  wiilers  of  the  hot  sprinss, 
Baflos  del  Toro,  iu  the  Cordilleras  of  Coquimbo,  may  be  the  above  species.  It  occurs  in  ibe 
waters  in  the  form  of  snow-white  silky  or  feathery  fiakes,  and  also  as  n  tlnky  sediment  nt  the 
bottom.  Forbes  suggests  that  the  mineral  is  formed  by  the  action  of  hot  va^x^rs,  volcanic  iu 
source,  on  the  lime  of  the  waters  through  which  they  pass. 

Hayesine  Hydrous  borate  of  lime  A.  A.  Hayes,  Am.  J.  Sc,  46,  H77,  47.  215,  1844, 
Borocalcite.  Hydroborocalcite  Hatum,,  Handb..  p.  1429,  1847.  Hayesine  J9ana,  Min.  217, 
1850. 

The  supposed  borate  of  lime  of  Hayes  (CaB40,  6H,0  =  Boron  trioxide  46  0.  lime  18 A 
water  85*6  =  100)  has  been  shown  to  be  ulexite  (cf.  5th  Ed.,  p.  599,  and  Raimondi.  Min.  Perou, 
252.  264,  1878)  The  Riime  is  true  of  the  mineral  an»lvze<i  by  Reichardt  (JB.  Ch..  787, 1858.  7«0l 
186*i:  these  annlyst-s,  however,  are  quoted  by  Dx.,  Mm..  2,  10,  1874).  Two  recent  analysea  par 
tially  sustain inir  the  species  have  been  made.  1.  Brun.  Zs.  Kr.,  7, 890.  1882.  2.  Darton.  Am.  J. 
Sc,  23,  458.  1882. 
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B,0, 

CaO 

Na,0 

H,0 

[48*49] 

14-69 

1-87 

84-95    =    100 

4610 

18-89 

— 

8546    =      9995 

1.  Chili 

2.  Bergeo  Hill,  N.  J. 

The  mineral  analyzed  by  Darton  is  stated  to  have  come  from  a  cavity  with  datolite  at 
Bergen  Hill,  N.  J. 

710.  HTDROBORAOITB.  O.  He$a,  Fogg,,  31,  49,  1834.  Hydrous  Borate  of  Lime  and 
Magnesia. 

Monoclinic*(?).  Structure  lamellar-fibrous.  Resembles  fibrous  and  foliated 
gypsum;  fibers  flattened  parallel  to  the  plane  of  symmetry  (b)  of  a  prism  of  122° 
to  130^ 

Cleavage  in  one,  or  perha{)8  in  two  directions.  H.  =  2.  G.  =  1*9-2.  Color 
white,  with  spots  of  red  irom  iron.  Thin  plates  translucent.  Optically  biaxial. 
Ax.  pi.  I  b.     A  bisectrix  strongly  inclined  to  the  vertical  edge. 

Comp.— CaMgB.0„.6H,0  or  CaO.Mg0.3B,0,.6H,0  =  Boron  trioxide  50-7,  lime 
13-5,  magnesia  97,  water  261  =  100. 
AnaL— Hess,  1.  c. 

{  B,0,  [49  58]  CaO  18  52  MgO  10  57  H,0  26'88  =  100 

Pyr.,  etc.— B.B.  fuses  to  a  clear  glass,  tingeing  the  flame  slightly  green,  and  not  becoming 
opaque.  In  a  matrass  affords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  alka- 
line reaction.    Dissolves  ensily  in  hydrochloric  and  nitric  acids. 

Oba.— First  observed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The  specimen  was 
full  of  holes  filled  with  clay,  containing  different  salts.  It  may  be  mistaken  for  gypsum, 
but  is  readily  distinguished  by  its  fusibility. 

~    .— >  Dx.,  m£i..  a,  14.  1874. 


Uranatef. 

711.  TTraninite  Contains  XJO„  U0„  PbO,  N,  eta  Isometric 

Broggerite  also  ThO,. 

Cleveite  "    ThO„Y,0„  etc. 

Nivenite  "       **        "       " 

712.  Gummite  (Pb,Ca)U,SiO„.6H,0? 

Thorogummite 

718.    XTranospharite  (BiO).U,0,.3H,0 


711.  XTRANINrrB.  Schwarz  Beck-Erz  (fr.  Joach.)  Bruekm.,  Magn  Dei,  204.  1727. 
Beck-Blftnde  =  Pseudogalena  picea  pt.  [rest  (?  all)  pitch-like  Zinc-blende]  Wall.,  249,  1747. 
S^art  Blende  =  Pechblende  (fr.  Saxony,  etc.)  pt.  [id.]  Oronst,,  198,  1758.  pHeudogalenu  nigra 
compacta.  Pechblende  (fr.  Jcach.  and  Job.),  De  Bam,  Liihoph.,  188,  1772.  Pechblende,  Eisen- 
pecberz  [put  under  Iron  Ores]  Wem.,  Bergm.  J.,  1789.  Uranerz  (fr.  Joach.)  Klapr.,  Mem.  Ac. 
berl.,  1786-87.  160.  pub.  in  1792.  Beitr.,  2,  197.  1797  (discov.  of  metal  uwnium).  Pecherz 
KaT%t.^  Tab.  56.  1800.  Urane  oxydul6  H.,  Tr..  1801.  Pitchblende,  Protoxide  of  Uranium. 
Uranalemnite  Chapm.,  Pract  Min.,  148.  1853.  Uranin  Hatd.,  Handb.,  549,  1845.  Nasturan 
ICobell,  Min.-Namen.  84.  1853.  Pitchblende.  Uranpecherz.  Pechumn,  Oerm.  Urane  ozydul^ 
Jl^.     Pecurano,  Urano  ossidolnto.  JtaL    Pezblenda  Span, 

Schweruranerz  (fr.  PKbram)  Breith.,  Handb..  903.  1847.     Coracite  (fr.  L.  Sup.)  Le  OonU, 

Am.  J.  Sc,  3,  117.  178.  1847.    Krislallisirtes  Uranpecherz  (fr.  Norway)  Th,  Schserer,  Pogg..  77, 

570,  1847  =  Uranoniobit  JTem.,  J.  pr.  C'h.,  76.  826,  1859. 

Cleveile  A.  E.  NordenskiOld,  G.  F5r.  FOrh..  4.  28.  1878.     BrOgeerite.  Thor  uranin.  C.  W. 

SUmUrand,  ibid..  7.  60.  1884.    Niveuite  Hidden  and  Miukiftlosfi,  Aui.  J.  Sc.  38.  481,  1889. 
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Isometric.  In  octahedrons  (p),  also  with  dodecahedral  planes  {d) ;  less  often 
in  cubes  with  o  and  d.  Crystals  rare.  Usually  massive  and  botryoidal ;  also  in 
graius;  structure  sometimes  columnar^  or  curved  lamellar. 

Fracture  conchoidal  to  uneven.  Brittle.  H.  =  5'5.  G.  =  90  to  Q'T  of  crvs- 
tals;  of  massive  altered  forms  from  6*4  upwards,  see  below.  Luster  submetailic, 
to  greasy  or  pitch-like,  and  dull.  Color  grayish,  greenish,  brownish,  velvet-black. 
Streak  brownish  black,  grayish,  olive-green,  a  little  shining.     Opaq^ue. 

Gomp. — A  uranate  of  uranyl,  lead,  usually  thorium  (or  zirconium),  often  the 
metals  of  the  lanthanum  and  yttrium  groups;  also  containing  nitrogen  in  varying 
amounts  up  to  2*6  p.  c.  Calcium  and  water  (essential  ?)  are  present  in  small  quan- 
tities; iron  also,  but  only  as  an  impurity.  The  relation  between  the  bases  varies 
widely  and  no  definite  formula  can  yet  be  given.    Cf.  Hillebrand,  ref.  below. 

Wheu  the  composition  of  the  minerals  here  provisionally  included  together  is  more 
thoroughly  understood,  it  may  prove  that  they  should  be  separated,  as  two  or  three  independent 
species. 

The  ratio  of  UOs  and  UO3  varies  widely  even  in  different  specimens  from  the  same  locality. 
Thus  the  oxygen  ratio  of  UOa  to  other  bases  varies  from  1  :  4*37  (Branchville)  to  1  :  1  10 
brOggerite:  while  nivenite  gives  an  acid  ratio.  This  fact,  coupled  with  the  behavior  of  tlie 
materiHl  when  treated  with  acids,  has  led  Hillebrand  to  suggest  that  while  the  variation  may  be 
only  due  to  alteration,  it  is  perhaps  more  probable  that  all  specimens  examined  are  simply  uiix- 
tures  of  two  (or  more)  compounds  in  varying  amounts. 

The  presence  ot  nitrogen,  first  showu  by  Hillebrand,  to  whom  we  owe  most  of  our  present 
knowledge  of  the  composition  of  the  species,  is  a  remarkable  fact,  as  bein^  the  only  case  in 
which  this  element  has  been  identified  in  a  mineral  belonging  to  the  original  crust  of  the 
earlh.  The  pun  played  by  the  nitrogen  is  still  uncertain;  the  amount  seems  to  bear  fiome  rela- 
tion to  the  UO3  present.  The  nitrogen  is  set  free,  as  nitrogen  gas,  by  a  non-oxidizing  inorganic 
acid  and  by  fusion  with  an  alkaline  carbonate;  probably  also  by  caustic  alkalies  in  a  current 
of  CO,. 

Var. — The. varieties  of  uraninite  include: 

1.  CrysUiUized.  Uranniobite  of  Hermann,  from  Norway.  In  crvstals,  usually  octahedral, 
with  G.  varying  for  the  most  pait  from  90  to  9*7:  occui-s  as  an  original  constituent  of  coane 
gnuiites  (pegmatite).  The  variety  from  Branchville,  which  is  as  free  from  alteration  as  any  yet 
examined,  contains  chiefly  UOs  with  a  relatively  small  amount  of  UOs.  Nitrogen  is  present 
in  the  maximum  quantity,  as  yet  observed,  2  6  p.  c.  Thoria  is  prominent,  while  the  earths  of 
the  lanthanum  and  yttiium  groups  are  only  sparingly  represented. 

Broggerite,  as  analyzed  by  Hillebrand,  gives  the  oxygen  ratio  of  UOs  to  other  bases  of 
about  1:1.     It  occurs  in  octahedral  crystals,  also  with  d  and  a.    G.  =  9*08. 

Cleveite  and  nivenite  contain  UOs  m  larger  amount  than  the  other  varieties  mentioned,  and 
are  chanicterized  by  containing  about  10  p.  c.  of  the  yttrium  earths.  Cleveite  is  a  variety  from 
the  Arendal  region  occurring  in  cubic  crystals  modified  by  the  dodecahedron  and  octahedron. 
9.  =  7*49.  Nivenite  occura  massive,  with  indistinct  crystallization.  Color  velvet-black.  H. 
=  5*5.  G.  =  801.  It  is  more  soluble  than  other  kinds  of  uraninite,  being  completely  decom- 
posed by  the  action  for  one  hour  of  very  dilute  sulphuric  acid  at  100". 

2.  Mcusive,  probably  amorphous.  Pitchblende;  nasturan  of  Kobell  (from  raard?,  dente). 
Contains  no  thoria;  the  rare  earths  are  also  absent,  and  nitro((en  is  very  sparingly  pres^ent  if  at  all. 
Water  on  the  other  hand  is  prominent  and  the  specific  gravity  is  much  lower,  in  some  cases  not 
above  6'5.  These  last  differences  are  doubtless  largely  due  to  alteration.  Here  belong  the  kinds 
of  pitchblende  which  occur  in  metalliferous  veins,  with  sulphides  of  silver,  lead,  coMt,  nickel, 
iron,  zinc,  copper,  as  that  fn^m  Johanngeorgeustadt,  Pi-ibram.  etc.;  probably  also  that  from 
Black  Hawk,  Colorado,  (Hillebrand). 

AnaL— 1-11,  15-21,  Hillebrand,  Am.  J.  Sc,  40.  384,  1890;  also  U.  S.  G.  Surv..  Bull.  78. 
In  the  latter  place  the  methods,  results,  and  conclusions  are  stated  more  niintitely.  12-14.  22, 
Id..  Am.  J.  Sc,  42,  890,  1891.  In  these  analyses  the  LasOs  group  includes  the  earths  insoluble 
in  potassium  sulphate,  the  YaOs  group  those  soluble  in  it. 

Earlier  analyses  are  more  or  less  incomplete  or  untrustworthy,  see  5tli  £d..  p.  155;  also 
Branchville,  Conistock,  Am.  J.  Sc,  19,  220,  1880  (in  which  tiie  thorium  is  overlooked). 

Further,  23,  Blomstmnd,  I.  c.  24.  G.  LindstrOui.  quoted  by  NordenskiOld,  I.  c  (cf.  Blom- 
strand,  1.  c,  p.  69).  25,  Hidden  and  Mackintosh,  1.  c.  26,  Loi-enzen,  Nyt  Mag..  28,  249.  18?4. 
The  absence  of  thorium  in  anal.  26,  while  Hillebrand  obtained  a  considerable  amount  in  material 
stated  to  have  come  from  the  same  locality,  is  not  explained. 

For  analyses,  see  p.  891,  opposite. 

Blomstrand  (I.e.),  in  discussing  the  composition  of  the  natural  uranates.  deduces  for  uraninite 

TV     VI 

the  formula  of  an  ortho-uranate,  Us(UO«)s,  or  (UOs)s(UOs)s ;  this  Hillebrand  shows  has  no 
general  application. 

Pyr.,  etc.— B.B.  infusible,  or  only  slightly  rounded  on  the  ed^es,  sometimes  coloring  the 
outer  flame  green  (copper).  With  borax  and  salt  of  phosphorus  gives  n  yellow  bead  in  O.F., 
becoming  green  in  K.F.  (uranium).    With  soda  ou  charcoal  gives  a  coaling  of  lead  oxide,  and 
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frequently  the  odor  of  arsenic.  Many  specimens  p;ive  reactions  for  sulphur  and  arsenic  in  the 
open  tuhe.  Soluble  in  nitric  and  sulphuric  acids;  the  solubility  diffei-s  widely  in  diflerent 
▼arieties,  being  greater  in  those  kinds  containing  the  rare  earths.  Not  attmctable  by  tLe 
magnet. 

Obs. — As  noted  above,  uraninite  occurs  either  as  a  primary  constituent  of  granitic  rocks  or 
'18  a  secondary  mineral  nvith  ores  of  silver,  lead,  copper,  etc.  Under  the  latter  coudition  it  w 
found  at  Jobanngeorgenstadt,  Marieuberg,  and  Schueeber^  in  Saxony,  at  Joachimsthnl  and 
Pribram  in  Bohemia,  and  liezbauya  in  Hungary.  It  is  associated  with  torbernite  at  Tincroft  aud 
Tolcarn  mines  near  Redruth  in  Cornwall;  also  near  Adrianople,  Turkey.  Occurs  in  Norway 
In  pegmatyte  veins  at  several  points  near  Moss,  viz.:  Annerdd  (broggerite),  Elvestad,  Huggeaito- 
kilen,  Skraatorp;  also  near  Arendal  at  the  Garta  feldspar  quarry  {eleieite),  associated  with  ortLite, 
fergusonite,  thorite,  etc. 

In  the  U.  States,  at  the  Middletown  feldspar  quarry,  Conn.,  in  large  octahedrons,  rare;  also 
more  abundantly  at  Hale's  quarry  in  Glastonbury,  a  few  miles  N.£.  of  Middletown.  At 
Branchville,  Conn.,  in  a  pegmatyte  vein,  not  uncommon  as  small  octahedral  cr^^stals.  often 
ftggi'egated  together;  usually  embedded  in  albite.  In  N.  Carolina,  at  the  Flat  Rock  mine  aud 
other  mica  mmes  in  Mitchell  Co.,  rather  abundant,  but  usually  altered,  in  pan  or  entirely,  to 

fummite  and  uranophane;  the  crystals  are  sometimes  an  inch  or  more  across  and  cubic  in  habk 
n  8.  Carolina,  at  Marietta.  In  Texas,  at  the  ^adoliiiile  locality  in  Llano  Co.  (nivenite).  Id 
large  quantities  at  Black  Hawk,  near  Central  City,  Colorado.  Rather  abundant  in  the  Bald 
Mountain  district.  Black  Hills.  S.  Dakota. 

Also  witb  monazite,  etc.,  at  the  Villeneuve  mica  veins,  Ottawa  Co.,  Quebec,  Canada. 

Cleveite  is  named  after  the  Swedish  chemist,  P.  T.  Cleve.  Brdgserite  after  the  Swedish 
mineralogist,  W.  C.  BrOgger.    Nivenite  after  Mr.  William  Niven.  of  New  York  City. 

Alt.— The  hydrous  mmeral  called  gummite  occurs  as  a  result  of  the  alteration  of  this  species; 
also  uranic  ocher. 

Coraeite  is  from  about  90  m.  above  Sault  Ste.  Marie,  on  the  north  side  of  L.  Superior;  it 
appeal's  to  be  a  uraninite  partly  altered  to  gnmmite.  Analyse. — 1,  Whitney,  Am.  J.  Sc.,  7. 484, 
1849,  5th  ed.,  p.  155.  2,  Genth,  ibid.,  23,  421,  1857.  Whitney  found  15*92  p.  c.  CaCO«,  which 
was  separated  by  Genth  before  analysis. 

UO,  UO,      PbO       Fe,0,       CaO        MgO         SiO,         H.O 

1.  72-60         6-56         2  74*        599  -  5  83         5*68    A1,0,  MO  =  100 

2.  62'68<        7  89         851  5-88         0*56         1315         614o  A],0>  0  52  =    9998 

•  FeO.  *  Incl.  CO,.  «  UO.  46-21.  UO,  1647. 

712.  OUMMITB.  Feste  Uranokker  pt.  Wern.,  Min.  Syst.,  26,  1817,  Hoffm.  Min..  4,  a, 
279.  Lichtes  Uranpecberz  Freiesleben,  Uranisches  Gummi-£rz,  BreUh.,  Uib.,  60,  1830,  Char., 
218,  1882.  Urangummi  Breith.,  Handb..  903,  1847.  Phosphor-Gummit  Herrn.,  J.  pr.  Cb..  76, 
827   1859 

'Urauisches  Pittin-Erz,  Pittinus  inferior,  Breitli.,  Handb.,  901,  1847.    Eliasit  2/aiVf..  Jb.  0. 
Reichs.,  3,  No.  4,  124,  1852.    Pittinit  Hertn.,  J.  pr.  Ch..  76,  322.  1859. 

Crystalline  (Foallou);  perhaps  in  part  amorphous.  In  rounded  or  flattened 
pieces,  looking  much  like  gum. 

H.  =  2-5-3.  G.  =  3-9-4*20  Breith.  Luster  greasy.  Color  reddish  yellow  to 
orange-  or  hyacinth-red,  reddish  brown.     Streiik  yellow.     Feebly  transliict'nt. 

Comp. — An  alteration-product  of  uraninite  of  doubtful  composition. 

Foullon  calculates  the  formula  ( Pb,Ca,Ba)UsSiO I, -|-6H,0,  for  the  essential  jmrt  of  gummite 
which  is  associated  with  uranopbane  (p.  699)  and  sometimes  intimately  mixed  wiih  it. 

AnaL— 1,  Kersten.  Schw.  J.,  66,  18.  1882.  2,  Ragsky,  Pogg.,  Erg..  4.  348,  1854.  3,  He^ 
mann,  1.  c.    4-10,  von  Foullon.  Jb.  G.  Reicbs.,  33, 1, 1883.     11,  Genth.  Am.  Ch.  J.,  1, 89. 1879. 

UO,    PbO  FeaO,  Mn.Oa  CaO  MgO  BaO  SiO,     H,0 

1.  Jobanngeorgenstadt  7200      —       —     005    600      —       —     426    1475      P,0. 

r2'30  As  F  tr  =  99'36 

2.  Joachimsthal,  Elias.  61  33    462    6*63    117»  309    220      —     5-13  'lU-68      P,0» 

[0  84,  FeO  109,  CO,  2-52.  As-^r.  =  9930 
8.  "  Pitt.  68-45    2*51    454      —     226    055      —     5  00    10  06     Bi,0, 

[2-67,  insol.  3  20  =  99*24 

4.  ••  JSlias.  63  38    504    8*64    1-92    454    0*85      —     492    10  24  =  99-58 

5.  "  "  63-7tJ    4-44    8  55    184    4*36    082      —     5  01      9*41  =  9819 

6.  "  66  91     4*47    7  38    0  97    3*41    009      —     4  63    10-24  =  9810 

7.  "  66-57    3-92    7  25    0  74    3*87     tr.       —     4  96    1186Cnrr.= 

8.  Mitchell  Co. .  N.  C.  74  67    und     0  46      —     3  38      ~     106    502      9*80     [9917 

9.  •*  74  92    5-51     036      —      8*01      —     101    5  03      9-91=99  75 

10.  "  74-50    4-69    106      —      3  04      —     0  92    5  04      9*94  =  9919 

11.  "      G.=4  84        I  75  20    5  57      —     0*58»  2  05      —      108*  4*63    10*54       P.O, 


a  AUOt  •*  Incl.  SrO. 


[012  =  99*72 
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Oentb,  discussing  anal.  11,  arrives  at  the  conclusion  that  it  represents  a  mixture  of  uranium 
hydrate  (40  p.  c),  uranotile  (88  4),  lead  uranate  (22*7),  and  baiium  aniuate  (4*3). 

'Pyx^  etc.— Yields  much  water  and  a  bitumiuous  odor.  With  salt  of  pliospborus  in  O.F. 
gives  a  yellow  bead,  becouiing  green  in  R.F.  (due  to  uranium),  leaving  an  undissolved  skeleton 
of  silica. 

Obs. — From  Jobanngeorgenstadt,  with  urauiuite.  SliaHU  and  pittinUe  are  from  Joachims- 
thai,  where  they  occur  with  pitchblende.  Eliasite  is  somewhat  resin-like  in  aspect:  G.  =  4*067- 
4*2^7  Zepb.  Color  dull  reddish  brown.  Pittinite,  is  black  in  color;  streak  olive-green;  luster 
greasy  submetallic;  G.  =  4  8-5  0  Breith.;  5*16  Herm. 

Guinmite  is  also  abundant  at  the  Flat  Rock  mine,  Mitchell  Co.,  N.  C;  crystals  examined 
by  Foullou  consiHted  of  a  lemon-yellow  granular  or  earthy  exterior  (uranopbane)  inclosing  the 
orange- red  gumniiie  and  often  in  the  center  a  nucleus  of  uraninite.  Also  at  many  other  localities 
with  uraninite,  as  at  Brauchville.  etc.     On  conicite  see  p.  802. 

Yttrooummitk  a.  E.  NordenskaUd,  G.  F5r.  FOrh.,  4  81,  1878.  Occurs  with  cleveite  (p. 
890)  and  Ls  probably  a  final  decomposition-product  of  it.  It  has  the  appearance  of  orangite. 
Luster  brilliant.  Color  black  to  3'ellow  Translucent*  fracture  concboiaal.  Optically  aniso- 
tropic. H.  =  5.  A  hydrous  compound  containing  vttrium  and  uranium  oxides.  Between  the 
black  opaque  cleveite  and  the  translucent  honey-yellow  yttrogummite  occur  many  intermediate 
pruducis. 

Thorogummite  Hiddsn  and  Maehintath,  Am.  J.  8c.,  38,  480. 1889.  Occurs  with  ferguson- 
ite,  cyrtolite,  and  other  species  at  the  gadolinite  locality  in  Llano  Co.,  Texas.  Usually  massive, 
sometimes  in  groups  of  crystals  near  zircon  in  form.  H.  =  4-4*5.  G.  =  4'43-4'54.  Color 
dull  yellowish  brown.  Easily  soluble  in  nitric  acid.  After  ignition  becomes  of  a  dull  greenish 
hue.     Anal.: 

UO,      ThO,      SiO,    (Ce.Y),0,    PbO    Al.O,  Fe,0,    CaO     H,0 

22-48     41-44      1808       669^         216     096     085     0*41      7  88  P.O.  1*19,  hygr.  H.0 1*28 

[sr  98-82 
•  At.  wght.  185. 

The  formula  calculated  for  the  above  is  UOs.3ThO«.8SiOii.6HiiO. 

Chlorothorite  ESdd»n,  Trans.  N.  T.  Acad  8c.,  8, 185,  May  27. 1889.  A  name  provlsionafly 
suggested  for  "  a  tetragonal  thorium  silico-uranate."  Apparently  the  same  as  the  above,  thoro- 
gummite.    80  named  because  it  turns  green  upon  ignition. 

713.  nRANOSPHJBRITXI.     WeUbaeh,  Jb.  Berg-Hatt.  Sachs.,  and  Jb.  Min.,  815,  1878. 

In  half-globular  ag^egated  forms,  sometimes  with  a  dull  or  a  slightly  Instrons 
surface,  sometimes  rough  and  drusy,  made  up  of  minute  acutely-terminated  crys- 
tals.    Structure  concentric,  also  radiated. 

H.  =  2'3,  G.  =  6-36.  Color  orange-yellow,  brick-red  (Winkler).  Luster 
greasy.     Streak  yellow. 

Comp.— (BiO),U,0,.3H,0  or  Bi,0,.2U0..3H,0  =  Uranium  trioxide  62-7,  bis. 
math  trioxide  42%  water  4'9  =  100. 

AnaL— 1, 2  Winkler:  1,  impurities  (11  p.  c.)  deducted,  2,  perfectly  pure  material,  J.  pr.  Gh., 
7,  6,  1878. 

1. 
2. 

Pyr.,  etc.— Decrepitates  on  beating,  and  falls  to  pieces  to  a  mass  of  crystalline  needles,  with 
silky  luster,  homogeneous  and  of  brown  color. 

Obs. — Occurs  with  other  related  uranium  uiinemls  al  lliu  aiiuu  VVeisser  Uirsch,  near 
Schneeberg,  Saxony. 


UO, 

Bi.O, 

H,0 

50-82 

4412 

5-56    =     100 

50-88 

44*84 

475    =      99-97 

Oxygon  Salts. 
6.    SniiFHATES,  OHROBIATES,  TELLURATEa 


714.  Mascagnite 

716.  Taylorite 

716.  Thenardite 

717.  AphthitaUte 

718.  Olauberite 


A.  Anhydrous  Sulphates,  etc. 

B.  Acid  and  Basic  Sulphates. 

C.  Hydrous  Sulphates. 


A.  Anhydrous  Sulphates,  eto. 


0-5642  :  1  :  0-7309 


(NHJ.SO,  Orthorhombic 

(NHJ,S0,.5K,S0, 

Na,SO,         Orthorhombic        &:h:d  =  0-5976  :  1  :  12524 

(K,Na),SO,  Khombohedral       d  =  1-2839 

I 

a  :h  :  6 
Na,Oa(SO,),    Monoclinic    12200  :  1 : 1-0275    fi  =  67"  49' 


Barlte  Group. 

RSO,. 

Orthorhombia 

d:  I  :6 

719. 

Barite 

BaSO« 

0-8152  :  1  :  1-3136 

720. 

Celestite 

SrSO, 

0-7790  :  1  :  12801 

781. 

Angleute 

PbSO. 

0-7852  :  1  :  1*2894 

722. 

Anhydrite 

CaSO, 

0-8933  :  1  :  10008 

723. 

Zinkoaite 

ZnSO, 

(artif.) 

0-8925  :  1  :  1-4137 

724. 

Hydrooyanite 

CuSO. 

0-7971  :  1  :  11300 

&:i:d 

726. 

Croeoite 

PbCrO, 

Monoclinic 

0-9603  :  J  :  0-9169 

726. 

FhoBnieoohroite 

Pb.Cr.O. 

Orthorhombic  ? 

727. 

yaaqaelinite 

2(Pb,Ou)CrO,.(Pb,Ca).P,0, 

Monoclinic 

• 

a:b: 

(J  = 

0-7498  :  1  :  1-3908;  /3  = 

77' 33' 


o  of 


=  69''  3 


714.  MA80AONITB.  Mdseagni,  Dei  Laeoni,  etc.,  in  Siena,  1779.  Sel  ammontM 
Titriolique,  Sel  ammoniac  aecret  de  Glauber  (fr.  Solfatara  near  Naples),  Sage,  Miu..  1,  62,  1777. 
Ammoniaqtie  sulfatee  Fr.  Sulphate  of  Ammonia.  Maskagnin  KarsL,  Tab.,  40,  75^  ISOd 
Scbwefelsiiures  Ammoniak  Germ, 

Orthorhombic.    Axes  &  :h  :d=^  0-5642  :  1  :  0-7309  Mitscherlich". 
100  A  110  =  29°  26',  001  A  101  =  52°  20',  001  A  Oil  =  36°  10' 


lATLOEITE^THENABDITB.  895 

FoniiB !  a  (100,  ir%\  h  (010,  «).  c  (001,  0);  fii  (110.  J).  /  (180,  ^5);  «  (Oil.  14), 
f>  (021.  21);    0  (111,  1). 

Angles :  wim  "  =  'SS*  52',  /'  =  61'  8'.  uu'  =  72*  20',  w'  =  nil'  15'.  <»  =  56'  y. 
«>'  =  92*  84',    oo"  =  48'  8'. 

Twins:  tw.  pi.  9n,  psendo-hezagonal,  like  the  artificial  potassium  sulphate. 
Usually  in  mealy  crusts  and  stalactitic  forms. 

Ciejivage:  c  distinct.  H.  =  2-2*5.  G.  =  l'76-l-77.  Luster  when  crystal- 
lized, vitreous.  Color  yellowish  gray,  lemon-yellow.  Translucent.  Taste  pungent 
and  bitter. 

Optically  +.  Ax.  pi.  \h.  Bx  JL  a.  Dispersion  weak,  p  <  v.  Ax.  angles: 
2E,  =  87°  44',  2Ebi  =  SS""  47'.   The  angle  is  increased  by  rise  of  temperature,  Dx.' 

Comp. — Ammonium  sulphate,  (NHJ.SO^  =  Sulphur  trioxide  60*6,  ammonium 
oxide  39-4  =  100 

Pyr^  etc. — lu  the  closed  tube  yields  water  and  is  sublimed;  with  lime  gives  off  ammdnia 
vapors.     Dissolves  readily  in  water. 

Obs. — Occura  about  volcuuoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  ^be 
Li  pari  Isles,  and  is  also  one  of  the  products  of  the  combustiou  of  mineral  coal.  Also  found  la 
the  ^uano  of  the  Guafiape  Islands,  Peru. 

Teamed  after  Professor  Mascagui. 

Ref.~>  Arlif.  cryst.,  Pogg.,  18,  169,  1880;  Rg.,  Kr.  Ch.,  887, 1871.  •  Propr.  Opt..  2  34, 
1859,  N.  U.,  96.  1867. 

716.  TATLORITB.  Sulphate  of  Potash  and  Ammonia  W.  J,  Taylor,  Proc.  Ac.  Philad., 
809,  1859.     Taylorite  Dana,  Min.,  614,  1868. 

In  small  compact  lumi)s  or  concretions;  structure  crystalline. 

H.  =  2.  Color  yellowish  white.  Taste  pungent  and  bitter.  Unalterable  in 
the  air. 

Comp.— 5K,S0^.(NHJ,S0^  =  Sulphur  trioxide  47*8,  potash  46*9,  ammoniam 
oxide  5-2  =  100. 

Anal.— 1,  2,  W.  J.  Taylor,  1.  c. 

SO.  Na,0  KaO  (NH4)aO 

1.  48-40  1-68  43-45  587  org.  inatter  tr.  =  98 90 

2.  48-30  46  49  510    **         '*       ir.  =  9989 


r.,  etc. — B.B.  on  platinum  foil  blackens  and  fuses  with  difficulty,  leaving  a  white  bead, 
which  is  soluble  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  plstinum  crucible 
becomes  first  black  aid  then  snow-white,  not  fusing  at  a  high  heat  (Taylor). 

Obs. — From  the  i;uano  beds  of  the  Chincha  Islands. 

An  artificial  sulpltate  of  potassium  and  ammonium  whs  described  by  Link  as  etirly  as  1796. 
According  to  Lang  the  salt  lUK3S04.<NH4)aS04  is  isomorphous  with  potassium  sulphate  ana 
like  that  occurs  in  pseudohexagonal  forms,  both  twins  and  'rilliugs,  Ber.  Ak.  Wien,  31,  97, 
1858. 

716.  THBNARXUTB.  /.  L.  Gcuaseea,  Ain.  Vh  Phys.,  32.  808,  1826.  Pyrotechnite 
SeacM,  Mem.  Inoend.  Vesuv.,  Nnpoli,  1855.    Makit  ^^dam,  Tabt.  Min.,  61,  1869. 

Orthorhombic.     Axes  d:h  :d  =  0 5976  :  1  :  1*2524  Barwald*. 

100  A  110  =  :.tO°  51}',  001  A  101  =  64'  29f ,  001  A  Oil  =  51**  23|'. 

Forms':  e  (001,  0);  b  (010,  »«);  m  (110,  /)  r  (101.  1-i)  and  e  (OH.  1-J)*a8tw.  pL; 
i  (106.  il)\    o  (111.  1.1.    »  (181,  8-8). 

Angles:  wwi'"  =  61' 48^',  <<*  =  88' SOV,  rr' r-.  138' 69',  «' =  102*  47',  »  =  67' 48^', 
e9  =  76*  55'.    w/  =  ♦105'  11',    oo"  -=  ♦56'  41'.    «•'    =  56"  89',    m"'  =  116"  84'. 

Twins:  tw.  pi.  (1)  r  (101)";  (2)  e  (011),crnciform  twins*  (f.  3),  the  vertical  axes 
inclined  102°  47*  and  77°  13'.  Habit  pyramicrul,  o  with  c;  also  short  prismatic  (wi) 
or  tabular  with  c  rough  and  striated. 

Cleavage:  c  distinct.  Fracttire  uneven.  Brittle.  H.=  2^-3.  G.  =  2-68-2  69. 
Luster  vitreous.     Color  white  to  brownish.     Transparent  to  translucent. 
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Optically  +.     Ax.  pi.  \c.     Bx  X  a.      Dispersion  weak,  P  >  v  (oil).     Axial 
angles,  Barwald^ 

2H*.r  =  88*  86'  Li     2Ha.,  =  88*  85'  Na      2^^^  =  88*  86*  Tl       .-.    2V,   =  89*  RT 
2Har  =  96'  2^  2Hay  =  96*  25'  2Ho.fr  =  96"  81'  .".    2Vg,  =  90"    «' 

Also  Des  Cloizeaux*: 
SE,  =  152'  42  ;  and  (from  H. and  HJ    2V,  =  88*  6'     2Vfc,  =  82*  89'    fi^  =  1-470    A,  =  ItfS 
Thenardite  probably  goes  over  to  a  hexagonal  form  on  heating^ 

1.  a.  3. 


Figs.  1,  Atacama.    2.  8,  California,  Ayrea. 

Comp.— Sodium  sulphate,  Na,SO^  =  Sulphur  trioxide  43'7,  soda  56-3  =  100. 

AnaL— 1,   Dunham,   Am.  J.   Sc,  22,  204,  1881.     2,  Barwald,  1.  c,  containing  a  UUle 
glauberite.    Also  8,  Darapsky,  Jb.  Min.,  1.  66,  1890.    Also  5ih  £d.,  p.  616. 

SO,      Na,0     CaO 

1.  Arizona  G.  =  2*681    |  56*86    [48*02]    012  MgO  0  02,  CI  010,  insol.  0  88  =  100 

2.  Aguas  Blancas  54*84     41*91     2*66  UsO  0*93  =  99*84 

8.  Atacama  54*24     41  '66     0*28  A1,0, 006.  Fe,0«  0*20.  MgO  007.  CI  0*96. 

linso).  2-45,  H,0  0*78  =  100 

F3rr.,  etc.— Colore  Ihe  blowpipe  flame  deep  yellow     Wholly  soluble  in  water. 

Obs. — Often  observed  in  coDuection  with  salt  lakes,  as  in  Ceutral  Asia.  Africa,  etc.;  tlius  in 
inkes  noith  of  the  Caspian:  in  the  Cauctisus;  on  the  shores  of  Lake  Balkhash,  Central  Asia. 
Also  in  Spain,  at  Espartinas,  5  leagues  from  Madrid  and  2^  from  Araujuez.  The  water  exudes 
during  whiter  from  the  bottom  of  a  basin,  aud  becoming  coucentrated  in  the  summer  senbOD. 
deposits  crystals  of  thenardite.  Also  in  S.  America  in  Tarapacd,  Cnili  (called  Sal  de  Sun 
Sebastian),  also  near  Aguas  Blancas.  at  Salinas  and  oilier  points  in  the  desert  of  Atacnnm  (cf. 
Darapsky).  Also  on  the  scoria  of  Vesuvius  {pyrotechniie)  of  the  eruption  of  1855;  on  solution 
and  eviiporntion,  octahedral  crystals  were  obtained  by  Scacchi  with  the  planes  m,  r,  0.  «.  ^illi 
mm'"  =  6r  -23',   rr'  =  l'>8'  58',  etc. 

In  the  U.  S.  forms  extensive  deposits  on  the  Rio  Venie.  Arizona  (anal  1).  In  California,  st 
Bomx  Lake,  San  Bernardino  Co.,  with  hanksite,  glauberite  etc.  With  ulexite.  etc.,  at  Khu<ics 
Marsh,  Esmeralda  Co.,  Nevada 

Pseudoraorphs  of  calcite  or  less  often  quartz  after  thcnnnlite,  in  part  twins  with  r  as  tw.  pi., 
occur  in  volcanic  tufa  of  the  hill  Rosen  egg  in  the  Hegnu,  sou  1  hern  WQrtemlurg. 

Ref.— >  Aguas  Blancas.  Zs.  Kr.,  6,  36,  1881.  The  position  is  thai  Huggested  by  Hausniann 
fPogg.,  83.  577,  1851)  to  show  the  isomorphism  with  the  correspoudin;r  potash  salt;  see  also 
Mitsch..  Pocc:.,  12,  139,  18*28  (artif.  cryst.);  Sec.  1.  c:  Re,  Kr.  Ch..  894.  1881;  -MOcge.  Jb. 
Min.,  2,  1.  1884.  «  Cf.  Sec.  »  Cf.  Dx.,  N.  R.,  mO,  1867,  Bflrwald,  etc.  *  E.  F.  Kyve^l  Am.  J. 
Sc.,  37.  235,  1889.  ^  On  pseudomorphs  from  the  Rosenegg,  Leuze.  Jahresheft.  Ver.  WOrtt., 
819,  1889.    •  L.  c.    '  Cf.  Mttgge,  1.  c. 

DiHYDRO'THENARDiTB  [J.  Russ.  Phys.-Ch.  Gcs.,  19.  252.  22,  26.  27],  Ber.  Ch.  Qcs..  20, 
546  ref.,  1887,  Jb.  Min.,  1,  16  ref..  1890.  J.  Ch.  Soc.  60.  156.  1891. 

Described  by  Markovnikov  as  a  hydi*ous  sodium  sulphate.  NaaS04.2H90,  from  L.  Oori,OoTt 
Tiflis.  Form  monoclinic  with  c  (001).  m  (110),  I  (210),  p  (111)  with  a',b:cz=  04651  :  1 :  0-7194. 
fi  =  7%'*  ^'  Wyrouboff.  Cleavage  |  c.  Later  stated  to  be  only  blOdite  (astrakanite)  containing 
thenardite  in  considerable  amount. 
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717.  AFUTUiTALrrfi.  Vesuvian  Salt  amithion,  Phil.  Trans.,  256,  1818.  Aphthaloaa 
Beud.,  Tr.,  2,  477,  1882.  Aphihitalite,  bhepard,  Miu.,  1,  8tf.  Ib85.  AfUloba.  Aftalusio» 
Sofato  poiassico,  IM. 

Arcanite  Moid.,  Handb.,  492,  1845.  Glaserite  Hausm.,  Handb.,  1187,  1847.  Sulphate 
of  Potash.    Schwefelsaures  Kali,  Kalisulphat,  Uerm.    Poiasse  8ulfat6e  ^*. 

Bhombohedral.    Axis  d  =  1-2839;  0001  A  1011  =  *66*'  0'  Mitscherlich^ 

Ponna:  c(000l.  0);  m  (1010, /);  a  (1130,  ».2;,  «  (1012,  i).  r  (1011.  i?),  d(0li4, -J), 
e  (0li2,  -  i).    y  (Olil.  -  1). 

Angles:    ee  =  36*  88',    f:^  =  48"  50',    ee  =  62"  6',    rr'  =  01*  46i'. 


1. 


3. 


Figs.  1-8,  Douglashall,  Backing. 

Occurs  in  rhombohedral  crystals,  often  thin  tabular;  also  in  distorted  forms 
which  appesir  to  be  orthorhombic  in  symmetry,  and  again  united  in  groups  resem- 
bling tiie  pseudohexugonal  twins  of  aragonite  (f.  3),  but  throughout  optically 
uniaxial  (Bkg.).  Also  in  blades  made  up  of  aggregated  crystals;  massive,  or  im- 
perfectly mammillary,  and  in  crusts. 

CleaiVHge:  in  rather  distinct;  e  imperfect.  H.  =  3-3'5.  G.  =  2'63-2'656 
Bkg.  Luster  vitreous,  inclined  to  resinous.  Color  white,  sometimes  tinged  with 
blue  or  green.  Transparent  to  transhicent,  or  opaque.  Taste  saline  and  bitter, 
disagreeable.    Unalterable  in  the  air.    Optically  -f-.     Indices: 


(»  =  1  -493 
For  Na,  0?  =  1  -4907 


e  =  1'501    Senarmont  (Dx.). 
€  =  1-4993  Biicking. 


Comp. — Sulphate  of  potassium  and  sodium,  (K,Na),SO^;  if  K  :  Na  =  3  :  1,  as 
found  by  Sec.  (1.  c.)  the  percentage  composition  is:  Sulphur  trioxide  48*2,  potash 
42'5,  soda  9*3;  or,  Potassium  sulphate  78'6,  sodium  sulphate  21*4  =  100. 

Geserick  (quoted  by  BQckiog)  found  that  crystals  from  Dou^lashall  near  Westeregeln,  oon- 
fniMinu:  10  to  14  p.  c.  of  sodium  chloride  as  impurity,  consisted  of  K3SO4  and  Ka9S04  in  the  ratio 
of  5  :  2,  tiud  8:1.  Au  analysis  of  the  Hocalraulo  salt  gave  Ratli,  Pogg.  Auu.,  Erg.Bd.,  6,  860, 
1873: 


SO.  49  50 


K,0  88-24 


NaaO  [17-26]  =  100 


This  corresponds  nearly  to  4K«S04  +  8Na,S04. 

I^r.,  etc—Fuses  before  the  blowpijie  without  intumescence.    Soluble  in  water. 

Obs.— Fountl  at  Vesuvius,  upon  lava,  in  delicate  crystallizations,  and  also  in  masses  an  inch 
or  more  in  thickness.  Occurs  at  Douglashull  near  Westeregelu  in  blOdite,  which  with  the  halite 
forms  a  deposit  between  kainite  and  halite  in  the  kieserite  region.  Also  at  Eocalmuto.  Sicily. 
Tlie»e  crystals  were  regarded  by  Rath  as  orthorhombic,  but  Strttver  shows  (Rend.  Ace.  Line,  6, 
750^  1889)  that  it  is  throughout  optically  uniaxial  and  identical  with  apbthitalite  of  Scacchi. 
BQckiug  earlier  proved  the  same  for  the  Westeregeln  crystals  as  above  noted. 

The  arliflcial  salt  (K.Na),SO«  is  dimorphous.  Cf.  Slilscherlich,  1.  c.  or  Rg.,  Kr.  Ch.,  401, 
1881.  Sec,  Mem.  Ace.  Napoli,  1,  read  May  12,  1863  fPolisimm.  Crist.,  p.  11  et  aeq,),  also  6,  Mch. 
12,  1870;  6.  Dec.  13.  1878.  Rath,  Pogg.  Erg.,  6.  362,  1878.  Mid..  Bull.  Soc.  Min.,  6,  226, 
1882;  also  arcanite  beyond. 

Earned  aphtftalose  by  Beudant,  in  1882,  from  a^fBiro?,  unaHerabis,  and  a\i,  salt;  and 
chiirts^od,  by  Sheptird.  to  the  less  incorrect  form  from  these  Greek  words,  aphthitalite,  Arcanite 
of  Haidinger  was  derived  from  one  of  iis  alcliemisiic  names,  Arcanum  duplieatum,  OkuerUe 
given  bv  Hatismann  in  1847,  after  the  chemist  Christoph  Glaser  (1664),  the  salt  having  been 
early  called  Sal  polychrMium  Olaxeri. 

"^    ''.— *  Artif.  cryst.,  Pogg.  Ann.,  58.  468,  1843.   The  rhombohedral  nature  of  the  Yesuvian 


mineral  was  shown  by  Scacclii.    Backing  obtained  for  the  Douglashall  crystals,  0001  A  1012  =s 
86"  88',  'Whencei  =r  1-2879,  Zs.  Kr..  15,  501.  1889. 
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The  following  description  is  based  upon  the  artificial  potassium  sulphate,  which  thus  far  hu 
Dot  been  identified  in  nature,  although  formerly  supposed  to  be  represented  by  the  mineral  from 
Rocalmuto. 

Arcanitb.     Orthorhombic.      Axes  d:b:h  z=  0*5727  :  1 :  0*7464  Mitscherlich. 
100  A  110=  29'  48 ,  001  a  101  =  6r  80',  001  A  Oil  =  86"  44^. 

Forma  :  a  (100,  ^i).  b  (010.  i-i).   e  (001,  0);  m  (110.  /).  /(ISO.  ii)\ 
.»  A.     ..^  e  (102.   ^i):    u  (Oil,  1-4);    v  (021,  2-1),     s  (112,  i).    o  (111.  1). 

Angles:  mm'"  =  ♦59»  86',  ff'  =  60"  24'.  ee  =  66'  11',  uu'  =  78* 
28i',  w  =  *112'  22',  c»  =  86'  54',  CO  =  56'  21',  si  =  62*  49',  <•"'  = 
84"  48i'.    o</  =  92*  29',    oo"'  =  48"  52'. 

Twins:  tw.  pi.  m,  repeated,  yielding  pseudohexagonal  forms,  resem- 
bling aragonite;  also/ (180).  Crystals  prismatic,  m,  also  pyramidal. «. 
Cleavage:  e  distinct;  also  6,  m.  Fracture  imeven  to  conchoidal.  Kather 
brittle.  Optically  -}-.  Ax.  pi.  \a,  fix  ±  e.  Dispersion  feeble,  ^  >  f 
oil,  f}  <  vm  air.    Axial  angles,  Dx.: 


t 

V 

tl' 

— ^ 

0'   ^ 

u 

>- 

o   ^ 

c 

%' 

m'* 


m 


2H..r  =  68"  3i' 
Also  cx^  =  1*4920 


.*.     2Er    =  no**  15';         2H,.bi  =  67"  31'         .*.    2Ebi  =  110"  26' 
fi^  =  1*4985        Xy  =  14970         .*.  2Vy  =  66"  ZQf        2E,  =  109'  57 


The  axial  angle  is  increased  about  10"  C.  in  passing  from  17"*  to  155"  *8  C.  Mallard  notes 
that  crystals  are  uniaxial  and  negative  above  650°. 

Composition  :  Potassium  sulphate,  K9SO4  =  Sulphur  trioxide  46*0,  potash  54*0  =  100; 
also  (K,Na),S04. 

On  artif.  cryst.,  Pogg.,  18.  169,  1880;  68,  468.  1848.  Kg.,  Er.  Ch.,  889.  401,  1871;  also 
Baumhauer,  Zs.  Kr.,  12,  808,  1886,  Tf.  vi.  Cf.  also  Sec,  etc.,  references  under  aphthitalite. 
Dx.,  Propr.  Opt.,  2,  28,  1859;  N.  R..  98,  1867.  See  also  Mid.,  on  the  effect  of  heat,  Bull.  Soc 
Min.,  6,  219.  1882. 

718.  OLAX7BEXUTB.  Glauberite  Brongniart,  J.  Mines,  23,  5,  1808.  BroDgniartin 
Leonh.,  Handb.,  270,  1826. 

Monoclinic.     Axes  a:h:6=  1-21998  :  1  :  1-02749  ;    >5  =  67°  49'  7"  =  001 
A  100  Zepharovich*. 

100  A  110  =  *48**  29'  6",  001  A  101  =  30°  36'  54",  001  A  Oil  =  43°  34'  30". 


Forms': 

«  (802.  J4) 

/3  (118,  -  !)• 

•  (111.  -  1) 

n  (ill,  1) 

a  (100,  iri) 

i  (201.  2-i) 

6  (112,  -  i)» 

^  (661,  -  6)« 

X  (381.  8) 

e  (001.  0) 

/  (028.  |.i)» 

a  (884,  -  iy 

«  (113.  1) 
«.  <  1 1 0   1  \i 

e  (811,  M\ 

m  (110.  /) 

f^(021,  2.1/ 

€  (445,  ~  |)« 

1. 


2. 


3. 


Fig.  1,  Common  form.    2.  Aranjuez,  Laspeyres.    8,  Westeregeln,  after  Zepharorich. 


mm 


/// 


96'  58' 

cd  = 

27**  57' 

et  =  24"  884' 
cu   =  86'  ir 

65*  55' 

ca  = 

36'  41' 

76'  52' 

ce  = 

88'    7' 

en    =  61*    O' 

64*  46i' 

ee   = 

43'    2' 

ex    =  89'  17' 

124"  88' 

cm  =s 

•75"  30'  80" 

/^/sr=  8r  llf 

66   =  42*  3r 

20*  20i' 

me  = 

♦82'  28'  46" 

act' 
ee' 

nnl 


f  .. 


66-  r 
5r  r 

68*42' 

8r   7¥ 
44' ir 


r 


OLAUBEBITESARITE  GROUP:  BARITB,  89& 

Crystals  tabular  |  c,  the  prism  in  sometimes  wanting;  also  prismatic  by  exten* 
sion  of  «  (111).    Faces  c  and  s  often  striated  J  edges  with  c/s. 

Cleavage:  c  perfect.  Fracture  conchoidal.  Brittle.  H.  =  2*6-3.  G.  =  2*7- 
2*85.  Luster  vitreous.  Color  pale  yellow  or  gray;  sometimes  brick-red.  Streak 
■^hite.     Taste  slightly  saline. 

Optically  — .    Ax.  pi.  i.  J;  also  |  b.    Axial  angles  very  variable  with  change  of 

temperature.     Bx^,  A  ^  =  -  31°  3',  Bx^y  =  -  30°  46',  Bx^m  A  <!  =  -  30°  10'. 

Tbe  ontical  character  (~)  and  the  position  of  the  axes  of  elasticity  remain  sensibly  constant 
between  0  and  100**.  The  ax.  pi.,  however,  at  first  j.  b  with  horizontal  dispersioh  and  v  <  ft 
becomes  ou  rise  of  temperature  |  b  with  inclined  dispersion  and  «  >  p.  The  axial  angle  accord- 
ingly diminishes  to  0'  at  a  temperature  dependinff  upon  the  wave-length  and  then  increases  in 
the  new  plane.  In  white  light,  therefore,  the  iuterfereuce-figures  are  abnormal  and  change  with 
rise  in  temperature.    Axial  angles,  Laspeyres^: 

At 


red  (Li) 

yellow  (Na) 

green  (Tl) 

blue 

5" 

2E   =  16"    6' 

14'    8' 

11"  42* 

8"  61' 

22- 

"    =  13*  80' 

IV    8' 

8"  14' 

0«  (at  18") 

86" 

"    =  11"    r 

8*    y 

0" 

8"  42' 

46" 

"    =    8"  iO' 

0" 

r   8' 

U"    8' 

88* 

•'    =    0*' 

r  14' 

10"  32* 

18"    2' 

85' 

"    =10*  47 

18-  14' 

15"  16' 

17"  r 

Comp.— Na,SO,.CaSO,  =  Sulphur  trioxide  57-6,  lime  201,  soda  22-3  =  100; 
or.  Sodium  sulphate  51*1,  calcium  sulphate  48*9  =  100.  Analyses  agree  closely, 
see  5th  Ed.,  p.  628. 

Pyr.,  etc.— B.B.  decrepitates,  turns  white,  and  fuses  at  1*5  to  a  white  enamel,  coloring  the 
flame  intensely  yellow.  Ou  charcoal  fuses  in  O.F.  to  a  clear  bead;  in  R.F.  a  portion  isabttorbed 
by  the  chivrcoal,  leaving  an  infusible  hepatic  residue.  With  soda  on  charcoal  gives  the  reaction 
for  sulphuric  acid.  Soluble  in  hydrochloric  acid.  In  water  it  loses  its  transparency,  is  partially 
dissolved,  leaving  a  residue  of  calcium  sulphate  and  in  a  large  excess  this  is  completely  dis- 
solved.    Ou  long  exposure  absorbs  moisture  and  falls  to  pieces. 

Ob*.— In  ciystals  in  rock  salt  at  Villa  Kubia,  near  Ocana,  in  New  Castile;  also  at 
Aussee,  in  Upper  Austria;  Berchtesgaden,  in  Bavaria;  at  Douglashall,  Westeregeln,  also  at 
Leopoldshall,  Stassfurt,  sometimes  in  large  crystals  8x2  inches  across;  at  the  salt  mines  of 
Vic,  in  France;  at  Varengeville,  near  Nancy,  a  red  variety  in  salt  with  polyhalite  and  anhy- 
drite; with  theiiardite,  hiuiktdte,  etc..  Province  of  Tarapacd,  Chili,  with  ulexite:  at  the  Kayo 
aalt  mines  in  Punjab,  India.  In  the  volcanic  tufa  of  the  hill  Rosenegg,  Rielasingen,  Hegau, 
crystals  changed  to  ciilcite. 

In  crystals  in  the  Rio  Verde  Valley,  Arizona,  with  tlienardite,  mirabilfte,  etc.:  the  crystals 
are  tabular  |  e  with  the  prism  nearly  wanting;  they  are  sometimes  altered  to  calcite,  cf.  Blake. 
1.  c.     Borax  lake.  San  Bernardino  Co.,  California. 

Alt. — Occurs  altered  to  calcite,  as  above  noted. 

Artil— On  the  artificial  preparation  of  glauberite.  J.  Fritzschc,  J.  pr.  Ch.,  72,  291, 1857; 
Kg.,  ibid.,  36.  105. 1887. 

ReC— 1  Westeregeln,  Bcr.  Ak.  Wien,  69  (1).  16.  1874.  •  Mir..  Min.  p.  532.  cf.  also  Zeph., 
I.  c.  *  Senarmont.  Iqtiique,  Chili,  Ann.  Cb.  Phys.,  36.  167.  1852.  *  Zeph.,  1.  c.  *  Schimper, 
Punjab,  India.  Zs.  Kr.,  1,  70,  1877.  •  B.  8.  D.,  Arizona,  quoted  by  Blake,  Am.  J.  Sc.,  39, 
43.  1890.    ^  Lasp.,  Zs.  Er..  1,  529,  1877. 

SuLPHATiTB.  This  name  has  been  given  to  liquid  sulphuric  acid  which  is  present  in  water 
io  some  volcanic  regions  and  at  other  pomts.    Cf.  5th  £d.,  p.  614. 
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719  BARTTZI.  Lapis  Bonnniensis.  Litlieosphorus,  F.  Liceitu,  Utini.  1640;  Mendel,  in 
Misc.  Ac.  N.  Cur.,  1H73.  1674.  and  L»p.  Bon.  in  obscure  hicens.  1675.  (1)  Lysesten,  Bononien- 
sisksten.  Gypsum  irregulare,  lameltosum.  etc..  Wall.,  Min..  56,  1747;  (2)  M armor  metallicum, 
Spatuni  ti'Msulare  (G.  =  4-266).  W  .  58,  1747.  (1)  Gypsum  spatosum  pt.,  Marmor  metallicum, 
Spatum  Hononiense  (G  =  4*5),  Tuiigspat,  Cronst.,M\n.,  21,  1758;  (2)  Terra  calcarea  phloeisto 
c*t  tu'Ado  viirioli  niixia,  Leswersten,  Lapis  hepaticus.  id  .  25)  1758.  Gypsum  ponderosum  «.  Som, 
L.ithoph.,  1,  14.  1772.  Spath  pesant  ou  seleniteux  de  Lisle  Crist..  1772,  with  figs.;  ib.,  1788. 
He»ivy  Spar;  Bolognian  Spar;  Cauk,  Calk.  Cnwk,  Derbysh.  Miners,  Withering,  Plnl.  Tr.,  1784. 
8<^wenipath  Wem.,  etc.  Spathum  ponden.^sum  =  Terra  ponderoea  vitriolata  JS^ynt..  Scingr., 
1782b  Sulphate  of  Barrta.  Baryte  sulfatee  Fr.  Srhwefelsaures  Baryt  Gerfn.  Stangensputh 
Wern     Strahlbuyt.    Baroselenite  Kinr  ,  .Min..  1,  186.  1794.    Btirytite  Delameth.,  T.  T.,  2,  8, 
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1797.  Bnryt  JSrar«<..  Tab,  88,  75,  1800.  Baryte  H.,  Tr.,  2,  1801.  Barytluc  Beud.,  Tr.,  441, 
1824.  Barytes.  MicheMevvte  Zocrotir,  C.  li.,  108. 1120, 1889.  Scbwerepath  G^rm.  Tuugspttt 
Gwed.     8i)uto  pesato  Ital,    Buritioa  ItcU. ,  Span, 

Hepaiit  Karat.,  Tab.,  38,  75,  1800;  =  Lapis  hepaticus  Cronsi.,  v.  supra:  =  Terr.  pond.  tIL 
petroleo  Imbuta  Bergm.,  Sciagr.,  178'i:  =  Leberateinpt.  Germ.;  =  Fetid  Heavy  Spar.  Allomor- 
pbit  Brett/i.,  J.  pr.  Cb.,  16.  322,  1838.  Calstroubariie  Shep ,  Am.  J.  8c.,  34,  161,  1888. 
BarytocOlestin  Waltersh.,  Pogg.,  94.  137,  1855. 


Orthorhombic.    Axes  d  :h:6  =  0*81520  :  1  :  1-31359  Helmhacker*. 

100  A  110  =  39°  11'  13'',  001  A  101  =  58°  10'  36",  001  A  Oil  =  52**  43'  8 


f/ 


Forma*: 

a  (100,  ft-t) 
b  (010,  ^i) 
e  (001,  0) 

T  (410.  %-i) 
fi  (310.  ih3) 
A.  (210.  ih2) 
/7(530,  »-|) 
V  (820.  i-D 
h  (540,  Pi^ 
m  (110,  /) 
iiT  (280.  H) 
n  (120,  i'i) 
X  (180,  i^) 
L  (140.  i-\) 
E  (150,  f-6)»« 

K  (109,  f  "0" 
F(108,  i-i) 
10  (106,  i-i) 


o-  (105.  H) 
i    (104,  fi) 
y    (103.  H) 
J   (308,  I-IV* 
K-  (205,  l-l) 

d  (102,  H) 
F  (508,  t-i)" 
Z  (203,  f-i) 
r  (405,  t-i)» 
II,  (23  0  24,  D-i)" 
II   (101,  14) 
D  (302.  fi)« 
CT  (201.  2-i)* 

«  (0'M2.  tV-«) 
a  (018,  i-l) 
8  (014,  f  V« 
A  (013,  f  i)» 
0  (012,  H) 
y   (023,  |-l)» 
B  (056,  f-D? 


6  (089,  l-i)? 

<»  (Oil,  l-i) 

i  (021,  2.«) 
W  (031,  8-l)«« 

iv  (041,  44)* 

n  (051,  5.i)»* 

t  (011-2,  V-W 

s  (071.  7.«)" 

ff  (OlOl.  10-0* 

e    (1-1-20.;V)* 
-ff  (119.  i) 

*  (118,  i) 
P  (116.  i)* 

•  (115,4) 
^  (114,  i) 
/  (118,  i) 
r  (112.  i) 
-R  (223,  f) 
I  (884.  f) 


«   (111.1) 
P  (441.  4)« 

ir  (916,  !-§)» 
n  (718.  f7;» 

I    (I4-2-9.  V-7)" 
X(15  310,  f-6)« 
^  (414.  l4) 
&  (28-7-24,  I-4)» 
<    (11 -3 -6,  V-W 
a>  (318.  1-8)* 
r  (312.  1-8) 
A  (524,  H)* 
0    (213.  f  S)" 
r   (324,  8^)" 
r  (212,  1-9) 

Ir  (344,  l-t)" 

ft  (128.  f  S)" 

/<  (124,  i-S) 

y  (122.  I'i) 


i  (364,  f  5) 

5  (121,  2-3) 

^  (362.  3^S) 

t  (136,  \-i) 

J  (133.  1-8) 

9  (132.  |4) 

*  (181,  8^)» 

m  (276.  J.})» 

P  (146,  |4)' 

p  (144,  l4)* 

4  (142,  24)» 
r  (141.  44>» 
Q  (155.  1-5) 
C  (154.  fJ^ 
G  (158,f-5)'«« 

5  (151.  5Jt)» 
IP  (166.  l-i)* 
©  (176. 1'if 
r  (1-812,1-g) 


Tbe  above  list  includes  all  common  forms  and  some  others.  Recent  InTeatlgatlona  have 
added  a  large  number  to  these,  some  of  which  can  be  accepted  without  question,  oUiers  are 
doubtful,  and  still  others  are  simply  vicinal  planes.    These  additions  are  as  follows : 

(1010)'»,  (710)",  (610)".  (740)'».  (13-70)",  (320)".  (450)^  (660)",  (71 1-0)",  (870)".  (130)«. 
(4110)",  (290)".  (1-220)",  (1-300)",  (1-440)",  (1-50-0)"? 

(10  40)'^  (10-30)",  (1018)",  (107)",  (807)",  (190-48)",  (807)",  (22  015)".  (405)',  (IS-QT)**. 

(0-2-5)««,  (0-512)",  (035)««.  (079)",  (0'161)",  (0-201)". 

(11  27)»%  (11-25)".  (lllO)".  (117)",  (6-618)". 

(101-7)",  (56-8-85)».  (55-1180)".  (12-4-9)".  (11  •5-55)",  (322)»»?.  (28 •16-7)".  (465)»*?.  (8-4-10)»»! 
(l'2-44)".  (1-2-40)",  (187)".  (159)",  (177)".  (1-28-20)". 

Also  other  forms  in  etching-figures,  cf.  Valentine"  (86-35-0),  (750),  (1*0-50).  (1'0-80X 
(905),  (22-20-55).  (2-21-21). 


rr'" 

^ 

23-    2' 

dd 

=s 

♦77''  42*  56" 

0f 

=  64- 19* 

rr' 

=r 

106*  4ir 

ss 

30"  24' 

uu* 

s= 

116'*  21' 

ep 

=  88"    9' 

Vtf' 

— * 

52*    3' 

= 

44"  21' 

UU 

1 

145'  31' 

«r 

=  68*  14 

$9' 

^ 

40*    At 

w' 

= 

57"    8' 

aa' 

rr 

18' 89' 

cv 

=  60*   r 

rr^' 

di 

54*1(H 

mm"' 

= 

•78^  22'  26^ 

00' 

rr 

W^ 

ey 

=  57*    1' 

«"• 

rr 

69*  2y 

If]^ 

= 

78**  38 

oo' 

rs 

105"  26' 

c$ 

=  64*50' 

VK   ' 

rr 

88*12' 

nn' 

J2^ 

«3"    3' 

if 

rs 

ISS''  19' 

cp 

=  53*  5r 

yy 

sr: 

91*  18* 

XX' 
LL 

= 

44*  29' 
34*    6 

ek 

cv 

= 

14°  34' 
^l"  35 

cQ 

=  53*  31' 
=  34*  37' 

md 

I 

118*49' 
60*54' 

WW' 

zr. 

30**    4' 

eg 

=r 

27*28' 

r 

=  53*24' 

mo 

= 

59*  4» 

W 

— 

43'  53' 

cf 

=r 

84*43' 

rr' 

=  67*  55* 

do 

;^ 

61*  51' 

99 

:^ 

i56°  29* 

or 

z^ 

46*6' 

«' 

=  88*37 

\ 
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Twins"*:  (1)  w?,  only  as  tw.  lamellae,  deyeloped  by  pressure  and  producing  a 
structure  somewhat  similar  to  that  of  a  triclinic  feldspar.  (2)  (601)  also  as  tw. 
lamellae,  forming  striations  on  c  and  m,  the  latter  inclined  about  IQ"*  to  the  vertical 
edge;  (3)  o  (Oil)  as  polysynthetic  tw.  lamellae,  also  producing  fine  striations  which 


1. 


2. 


3. 


m 


m 


^ 


6. 


10. 


7. 


V 


N 


11. 


8. 


9. 


o    o     0 


m 


12. 


■m 


13. 


14. 


16. 


IP'igs.  1-9, 10,  11,  Simple  forms.    9.  Buckingham  Co..  Va.    12,  De  Kalb,  N.  Y.,  Cheater. 

18,  Colorado.     14,  Cheshire.    15,  Vemasca,  Sansoni. 


on  tw  are  inclined  about  45°  to  the  basal  edge.  Crystals  commonly  tabular  I  c,  and 
united  in  diverging  groups  having  the  axis  h  in  common;  also  prismatic,  most 
frequently  |  axis  i,  d  (102)  predominating,  but  also  ||  axis  i,  in  prominent,  or  again 
I  ^  with  0  (Oil)  prominent.     Kiirely  apparently  hemimorphic'*  in  direction  of  axes 


902  8ULPHATB8,  CHBOMATES,  ETC. 

A  (f.  12)  or  ty  but  onl^  as  a  result  of  secondary  development,  not  properly  a 
molecular  hemimorphism  as  concluded,  after  pyroelectrical  expenments,  by 
Haukel,  and  also  by  Valentin  on  the  ground  of  the  symmetry  of  the  etching- 
figures.  Also  in  globular  forms,  fibrous  or  lamellar,  crested;  coarsely  laminated, 
laminae  convergent  and  often  curved;  also  granular,  resembling  white  marble,  and 
earthy;  colors  sometimes  banded  as  in  stalagmite. 

Cleavage:  c  perfect;  m  also  perfect,  fig.  1  the  form  yielded  by  cleavage;  also 6 
imperfect.  Fracture  uneven.  Brittle.  H.  =  2-5-3*6.  G.  =  4*3-4 -6;  4*486, 
O.  Rose,  a  pure  colorless  crystal.  Luster  vitreous,  inclining  to  resinous;  sometimes 
pearly  on  c,  less  often  on  wi.  Streak  white.  Color  white;  also  inclining  to  yellow, 
ffray,  blue,  red,  or  brown,  dark  brown.  Transparent  to  translucent  to  opaque. 
Dome  times  fetid,  when  rubbed. 

Optically  +.     Ax.  pi.  \b,     Bx  i.  a.    Befractive  indices,  etc,  Arzruni": 

a  yff  ;^  2E  2V 

ForC      20*  1*68861  1-63457  164581 

*•   D       '•  1*68609  1*68712  1*64795  64'    V  87'  28 

"   F       •'  1-64254  1*64857  1*65469 

ForD      50*  1*68575  1-68678  1*64726  88"  48* 

"    '*    100**  1*68512  1-68612  1*64648  68»  51'  40"  15' 

"    •'    200*  1-68344  1 -68474  1*64426  77'  16    (204')      44*  18* 

Dx.  gives  2E,  =  63*  5'  at  12'  C,  =  69*  49'  al  95'*5.  =  74'  42'  at  196*8'. 

Var. — 1.  Ordinary,  (a)  Crystals  usually  broad  or  stout;  sometimes  very  large,  weigbbg 
100  lbs. ;  again  iu  sleuder  needles.  (6)  Created;  massive  aggregations  of  tabular  crystali^  the 
crystals  projecting  at  surface  into  crest-like  forms,  (c)  Columnar;  the  columns  often  coarae 
(Stftngerupat/i)  una  loosely  aggregated,  and  eitber  radiated  (Strafilbaryt)  or  parallel:  rarely  fioe 
tibrous.  Werner's  Btangenspath  was  from  Freiberg,  (d)  In  globular  or  nodular  concretioos. 
subtibrous  or  columnar  withm.  Bologna  Stone  is  here  included,  bein?  radiated,  globular,  ofteD 
reddish  gray  in  color.  It  is  from  a  bed  of  clay  in  Mt.  Pateruo,  near  liologna.  and  was  early  a 
source  of  wonder  because  of  the  phosuhorescence  it  exhibited  after  heating  with  charcoal. 
''Bologna  phosphorus"  was  made  from  it  in  the  form  of  sticks,  by  powdering  the  mineral  sod 
uniting  it  again  with  gum.  («)  Lamellar,  either  (a)  straight  or  (fi)  curved;  the  latter  sometimes 
as  aggregations  of  curved  scale-like  plates;  the  krummsefialiger  Schteerspath  of  Werner,  from 
Freiberg,  is  included  here;  it  contained  sometime,  and  Breithaupt  gives  mm"'  =  78"  T  and  6.  = 
4  02-4*29.  (jT)  Granular,  (ff)  Compact  or  cryptocrystalline.  (A)  Earthy,  (t)  Stalactitic  and 
stalagmitic;  similar  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites  and  of  much 
beauty  when  polished. 

Micttel'leiyU  from  Perkin's  Mill,  Templeton,  Quebec,  was  described  by  Lacrolz  as  a  mono- 
clinic  form  of  barium  sulphate,  but  shown  by  the  author  (Am.  J.  Sc,  39,  61,  1890)  to  be  simple 
bailte.  It  is  peculiar  in  showing  a  strong  pearly  luster  pnrallel  usually  to  one  face  of  prismaiic 
cleavage  (also  to  both)  and  in  this  direction  separates  easily  into  thin  laminae.  This  is  the  result 
of  pressure  from  the  inclosing  crystalline  limestone,  which  has  also  produced  polysyutbetic 
twinning  I  m  (110)  and  o(Oll).  Cf.  Bauer'^  who  has  studied  the  twinning  structure  minutely 
and  who  shows  that  crystals  standing  free  in  cavities  are  without  these  secondary  tw.  lamellie 
and  peculiarities  of  cleavage. 

The  barite  of  Muzhaj,  Hungary,  and  of  Betler,  near  Kosenau.  was  early  called  Wi^nyn.  It 
is  common  barite,  in  crystals,  usually  oblong  in  the  direction  of  the  vertical  axis.  See  8chrauf , 
Ber.  Ak.  Wien.  39,  286,  i860;  Schmidt.  Zs.  Kr.,  3,  428,  1879,  eial. 

Gawk  is  the  ordinary  barite  of  the  Derbyshire  lead  mines.  Withering,  who  first  analyzed  il, 
describes  it  as  occurring  in  roundish  forms,  consisting  of  rhomboidal  lamins  confusedly 
aggregated  and  white  or  reddish  in  color,  with  G.  =  4*330;  and  a  second  variety  as  radiated 
fibrous,  somewhat  silky  in  luster,  and  at  times  concentric  in  structure,  yellowish  white,  and 
opaque,  with  6.  =  4*00.  Greg  &  Lettsom  (1858)  confine  the  term  to  an  opaque  earthy  variety 
of  the  Derbyshire  lead  mines. 

2.  Fetid;  so  called  from  the  odor  given  off  when  struck  or  when  two  pieces  are  rubbed 
together,  which  odor  may  be  due  to  carbonaceous  matters  present;  a  highly  fetid  variety  is 
obtained  in  Berks  Co..  Pennsylvania. 

3.  Allomarphite  Breith..  n  kind  having  the  form  and  cleavage  of  anhydrite,  and  found 
at  Unterwirbach,  near  Rudolstadt;  G.  =  4*36-4*48.  Probably  pseudoniorphous;  Breithaupt 
regarded  it  as  a  case  of  dimorphism. 

4.  OaUareobarite  TliomRon,  Min.,  1,  105.  A  white  barite  from  Strontian  in  Argylcshirc, 
containing,  probably  as  mixture,  6*6  p.  c.  of  lime,  and  some  silica  and  alumina. 

5.  Celestobarite;  the  variety  containing  much  strontium  sulphate,  as  thai  of  the  Binnentbal, 
Switzerland,  to  which  von  'Walterehausen  applied  the  name  barytocelestine;  also  from  other 
localities.    See  further  p.  906. 
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0.  CaUtTonitariU,  from  Sclioliarit,  K.  V..  Iii;h  tlie  aspect  of  a  mere  mixture.  Shepanl  mada 
It  n  compouDcJ  uf  carbonaU*  uf  Htruutiuu  uud  utlcium,  wilb  6S-59 

p,  c.  of  Hiilpbale  ut  barium,  aud  sHys  It  is  puilly  telubU  in  hydro.  16. 

ehUrie  add  with  effeneteenee.    Von  Uaiier  found  a  speclmeu 
fTom  Schoharie  liibeled  eaittronbnriU  to  conaUt  of  autpliHle  alone. 

SehoariU  Adam,  Tab).  Hin.,  S2.  la  a  Uarite  contaiaiDg  some 
10  p.  c.  of  allica. 

Comp, — Barinm  sulphate,  BaSO,  =  Sulphur  triox-  " 
ide  34-3,  barjrtu  65-7  =  100. 

'  StroDtium  sulpbate  Is  often  present,  also  calcium  sulphate 
and  rarely  iLinmouium  HUlpbate  (as  noted  belon)j  fiirtber,  as 
impurities,  Bilic-a,  clay,  bittimEuous  or  carbonaceous  subsiauces. 
Aoalyses,  see  5th  Ed.,  p.  61S. 

A.  bariie  tmm  Pettis  Co.,  Missouri,  has  been  described  by 
Luedehing  &  Wheeler  lAm.  J.  9c. ,  42,  405.  1»91 )  which  showed 
thin  while  OT  yellowish  bands  parallel  1o  the  eiiges  of  tlie 
tnbular  crystals  <f .  IS).  These  bauds  coDsial  uf  ii  mixture  of  the 
sulphntee  of  tmriuni  and  strontium  with  smiill  Hmciiiiiisuf  the 

anlpimlesor  calcium  and  ammonium.    Au  analysis  of  the  while        Pettis  Co.,  Mo.,  L.  AW. 
bariie  gnve : 

BaSO.  87-3        SrSO.  109        CaSO.  0-3        <NH.),SO.  0  2         H,0  24  =  1009 

The  Hmmoniuni  sulphate  Is  present  to  somen hnt  greater  extent  fu  ihe  yellow  thiiii  in  the 
white  kill!  I  a. 

Fyr.,  etc. — B.B.  decrepitates  and  fuses  at  3,  coloring  ttie  tiame  yellowlsih  siei'ii;  the  fuaed 
mass  reacla  alkaliue  with  test  pa|)er.  On  charcoal  ruduced  to  a  sulphide.  With  sudn  gives 
at  tlri^t  a  clenr  pearl,  but  on  continued  blowing  yields  a  hepatic  mass,  wbU-li  spri-ads  nut  and 
soiiks  Into  Ihe  coal.  If  a  portion  of  Ihia  luasa  be  removed,  placed  on  a  clean  silver  surface,  and 
nicdsteiieil,  il  givea  a  black  spot  of  silver  sulphide.  Should  the  biirlle  ciiutajn  ciilcium  sulphate. 
Ibis  will  uot  iM  absorbed  by  the  coal  when  treiilud  lu  powder  with  soda.     Insoluble  iu  acids. 

Obs Occurs  commonly  in  coniicctlon  with  beds  or  veins  of  meialllc  ores,  especially  of  lead. 

also  copper,  silver,  cobalt,  maugauese,  as  pivri  of  the  gaiigue  of  the  ore;  alw  often  accompanies 
Blibiiite.  Sometimes  pi'esent  lu  miisaive  forms  with  hematite  deposits.  It  is  met  with  in 
sccimdaiT  limestones  iiud  simdslones,  someliuies  forming  distinct  veins,  imd  in  the  former  often 
ill  crystals  iilong  with  cidclte  and  celeslile;  In  the  latter  often  wilb  copper  ores.  Sometimes 
occupies  tlie  cavities  of  ninygdalold,  porphyry,  etc.;  formseariby  masses  in  beds  of  marl. 
Oi-curs  Its  the  petrifying  mitlerial  of  fossils  and  occupylug  cavities  in  them,  cf.  itoth,  Allg.  Cb. 
Oeol..  1.  eue.  I8T». 

Biirium  suliihate  na  a  cement  In  snudatone  occurs  near  Notlingbam.  Itis  deposited  by  mine 
wilier  in  boxesHud  pipes  at  the  coal  mines  of  NewcHstle-ou-Tyne  in  layers,  white  and  bn>wn, 
rather  soft;  ihey  coiit.iiu  90  p.  c.  BaSO..  8  SrSO.,  1  CnSO,.  also  SiO,.  Al.O..  Fe,0.;  the  mine 
wau-ra  contain  some  BhCI,.     Clowes,  Proc.  iioy.  Soc.,  46.  383,  368.  18SB. 

Al  the  Duflon  and  Silverband  lend  mines,  In  We^tmoretaud,  Enj^land,  targe  trnnspnrent 
crystals  occur,  sometimes  of  gignntlc  dimensions;  some  were  found  lying  in  the  mud  iil  the 
biiliiim  ofa  cnvern,  and  one  weighed  100  lbs.  Other  Eiigllah  localltiea  are  In  the  Gtrennsp  and 
Lisketnl  ilistricts,  Curuwall;  in  Cumberland  and  Liiucnshire;  In  Derbyshire.  Slalfordshirr,  elc.^ 
tbiis  beautiful  blue  crystals  come  from  the  Gillfoiit  hematite  mine  near  Egiemout  iu  Cnmber. 
land:  also  KriElngtnii;  Clealor  Moor;  Alslon  Moor;  line  alalartitic  at  Newhaven;  almi  from 
Middlelon  near  Matlock,  Derbyahirc.  In  Scotland,  in  Argyleshlre.  at  Sirootlan;  In  Perthshire, 
of  a  bright  yellow  color  at  Balliadenni  at  the  Ciimberlnud  lead  mlue;  in  Ireland,  iu  thick  velua 
iu  old  red  sanilstone.  at  Bally niiscreen  in  Londonderry. 

The  septarin  of  Durham,  England,  which  are  cut  and  polished  for  tables,  etc.,  have  the 
vclnings  lined  wilb  brown  heavy  spar,  adding  much  lo  their  beauty.  Some  of  the  iiioBl  Im- 
|K>rtant  of  the  many  Eunipeiin  lociilities  are  at  FelsOMnya.  Nagybftnya,  Schemnit/..  and 
Kremultz,  iu  Hungary,  oflen  with  slibnile:  llnilenberg.  Cnrinthia;  at  Frelbet-^,  Marlenlierg,  In 
Sitxony:  Clauslhal  In  the  Ham:  Pribram,  lloliemia;  wi^  the  muuganese  ores  ol  Ilefeld,  CEhreu- 
ctuck.  etc.;  i.l  Royal  aud  Itnnie  ii>  Aiiverene. 

In  the  United  States.  In  N.  Hamp  .  M  Piermont.  In  Mau..  at  Hatfield  and  Leverett.  In 
fonn.,  at  Cheshire,  large  crystals,  simict  inu-s  irnnsparcDt.inlersectiDg  the  red  saudiitoiie  in  veins 
with  chidcocile  and  malachite;  al  IJerlln.  Furminglnn.  and  Soulhingtou.  In  .Y.  KcrJ;.  at  Pillar 
Point,  opposite  Sacketl's  ilartor.  massive,  2-8  ft.  thli-k,  In  compact  HmeBtone,  affording  large 
sliibs,  beautiful  when  pnlislied;  nt  Scnhiirie,  a  llbrous  variety  wltli  ciilclte.  the  twooftuii  inecban- 
icslly  mingled;  in  St.  Lawrence  Co.,  tine  labular  or  prismatic  crystals  at  De  Kalb,  Ihe  crystala 
often  opaque  and  earthy  while  on  the  surface;  at  Fowler  with  hematite,  at  Ihe  Parish  ore  t)ed, 
kikI  on  the  farm  of  J.  Morse,  in  Oouverneiir.  wilb  calcite  and  hematite,  and  on  the  lianks  of 

n  of  lenticular 
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In  Penn.,  in  crystals  at  Perkiomen  lead  mine.  Id  Virginia,  at  Eldrid^'s  ^old  mine  in 
Buckingham  Co.;  8  m.  S.W.  from  Lexington,  in  Rockbridge  Co.;  a  beautiful  while  varieiy  on 
the  plantation  of  J.  Hord,  Esq.,  Fauquier  Co.  In  N.  C(trolina,  a  vein  of  white  massive  barite 
occurs  at  Crowders  Mt.,  Oaston  Co.;  also  another  in  Madison  Co.;  in  crystals  at  the  Pboeuix 
mine  in  Cabarrus  Co.  In  Keutueky,  near  Paris,  in  u  large  vein.  In  Tenn.,  on  Brown's  Creek; 
at  Uaysboro'.  near  Nashville;  in  large  veins  in  sandstone  ou  the  W.  end  of  I.  Koyale,  L.  Su^xfrior, 
and  on  Spar  Id.,  N.  shore  one  vein  (coutuiuiug  also  calcite)  14  ft.  wide,  sometimes  iu  crystals. 
In  Missoun,  not  uncommon  with  the  lead  ores:  a  peculiar  variety,  containing  amniooium 
sulphate,  as  noted  alx)ve,  occurs  at  Smithton  and  Sedalia,  Pettis  county;  alsoinieresiin«rcryKials 
at  the  Last  Chance  mine,  Morgtin  Co.;  in  earthy  form  near  St.  Louis;  iu  concretionary  forms  at 
Salina, Saline  Co.,  Kauris.  In  Colorado,  at  Sterling,  Weld  Co.;  Apishapa  Ci-eek;  also  in  £1  F:iso 
and  Fremont  Cos.  In  the  Bad  Lands  of  S.  Dakota,  wine-yellow  crystals  occupying;  the  cavities 
of  fossils,  e.g.,  the  tooth  of  a  Brontotherium.     In  fine  crystals  near  Fort  Wallace,  New  Mexico. 

Near  Perkin's  Mill.  Templeton,  Quebec  {Michel-levy U,  p.  902).  embedded  iu  granular  lime- 
stone which  carries  apatite  in  the  neighborhood;  in  a  vein  cutting  Laurentiau  limestone  at  Hall, 
Ottawa  Co.  In  Ontario,  in  Bathurst,  and  N.  Burgess,  Lanark  Co.;  Galway,  Peterborough  Co.; 
as  large  veins  on  Jarvis,  McKellar's,  and  Pie  isl^ds,  in  L.  Superior,  and  near  Fort  William, 
Thunder  Bay.  In  Nova  Scotia,  in  veins  in  the  slates  of  East  River  of  the  Five  Islands, 
Colchester  Co. 

Named  from  fidpos.  tDeight,  or  ffdpv^,  heavy. 

Alt. — Occurs  altered  to  calcite,  siderite,  cerussite,  quartz,  limonite,  hematite,  pyrite,  psilo- 
melane,  gdthite. 

Artif.— Obtained  crystallized  by  Qorgeu  from  a  solution  of  the  sulphate  in  the  fused  chlo- 
ride.   Bull.  Soc.  Miu.,  10,  284,  1887. 

Ref.— I  Sv&rov,  Denkschr.  Ak.  Wien,  32,  pt.  2,  1,  1872;  the  variation  for  crystals  of  differ- 
ent localities  is  not  inconsiderable.  Cf.  Dbr.,  Po^^.,  108,  440,  1859;  Hkr.,  1.  c;  also  Kk.,  Min. 
Russl.,  7,  25.  58,  1875.  This  is  the  common  position,  which  the  cleavage  makes  natural;  some 
authors  make  the  cleavage  planes  010  and  101,  then  d  =  120,  etc. 

«  See  Mir..  Min.,  529,  1852;  Hkr.,  Lc,  and  Min.  Mitth.,  71.  1872;  Schrauf,  Atlas,  Tf.  xxx, 
XXXI.  1872;  Kk.,  1.  c;  Trechmann,  Min.  Mag,,  7,  49,  1886;  Gdt.,  Index,  1.  279,  1886;  Her- 
schenz   ref   ^^  below 

»  Hkr..  I.e.  ^  Strttver,  Val  Alvernia,  etc.,  Att.  Ace.  Torino.  6.  871.  1871.  *  Schrauf, 
Pribram,  Ber.  Ak.  Wien,  64,  199.  1871,  and  1.  c.  <  Schmidt.  Telekes.  Hungary.  Zs.  Er..  6, 
654.1881.  'Miers.  LaCrolx,ib.,  6,  600. 1881.  'Id.,  ib.,  7,  651.  •GrDnling,  Binnenthal.ib.,8,-i43, 
1883.  »»  Busz.  Mittelageer,  ib..  10,  82,  1884.  "  Fenyes  [Term.  Faz.,  8,  288. 1884],  Zs.  Kr,  10, 
89.  "  Trechmann,  Addiewell.  Midlothian,  I.  c.  *'  Schmidt,  wolnyn,  Zs.  Kr.,  12,  in,5.  1886. 
>^  Beckenkamp,  Kaiserstuhl,  Zs.  Kr.,  13,  25.  1887.  >' Artini,  Mem.  Ace.  Line.  4,  89.  1:^7. 
"  Traube,  Neurode,  Jb.  Min.,  2,  69.  1887 

"  Herschenz,  Harz,  Inaug.  Diss.,  Halle,  1888,  and  Zs.  Nat.  Halle.  61, 143. 1888.  *»  DQ^'n^. 
Zs.  Kr.,  14.  481,  1888.  "  Cathreiu.  Valsugana,  Vh.  G.  Reichs.,  107. 1889.  ♦»  Hamberg.  Harstig 
mine,  G.  FOr.  F6rh..  11,  224.  1889.  "  Graeff.  Waldshut.  Zs.  Kr.,  16.  380,  1889.  "Valentin, 
Kronthal,  Zs.  Kr.,  16,  576,  1889.    *'  Brunlechner,  HQttenberg.  Min.  Mitth..  12.  62.  1891. 

<«  On  twinning  lamell»  |  (601)  see  Bauer,  Jb.  Min.,  1,  87, 1887;  also  |  (110)  and  (Oil),  Id., 
Perkin's  Mill,  ibid.,  1,  250,  1891,  on  massive  specimens:  the  crystals  (with  the  form  (0*1*13))  are 
free  from  twinning.  Gonnard  notes  crystals  crossing  with  lateral  axes  at  right  angles  as  if  twins 
with  tw.  pi  9110  (100  A  9110  =  44"  64),  Bull.  Soc.  Min.,  13.  851,  1890. 

^*  On  the  supposed  hemimorphic  character,  cf.  Reuss,  Ber.  Ak.  Wien,  69,  628,  1869: 
Chester,  Am.  J.  Sc.  33,  288.  1887.  Cf.  Schrauf.  Atlas,  f.  4.  12,  15.  Also  Hankel.  1.  c.,  and 
Valentin  (and  etching  figures).  Zs.  Kr.,  16,  576, 1889. 

'•  ntfraetive  in&e%,  Arzruni.  Zs.  Kr.,  1, 171.  1877.  Cf.  also  Heusser.  Fogg.,  87,  462, 1853; 
Dx..  N.  R.,  48,  1867;  Mallard  and  Chatelier,  Bull.  Soc.  Min.,  13,  128.  1890.  On  hardnm, 
Exner.  Unt.  Hftrte,  60,  1873.  On  constanto  of  elasticity,  Yoigt,  Nachr.  Ges.  GOtt.,  661, 1887; 
Niedmann,  Zs.  Kr..  13,  362,  1887.    Pyroeleciriciiy,  Hankel.  Abh.  Sflchs.  Ges.,  10,  281, 1874. 

Lebdsitr  Huy/Mon,    A  mixture  of  CaS04  71*9,  BaS04  28*1,  from  near  Leeds. 

Dreelitk.  Dreelite  Dufrenoy,  Ann.  Ch.  Phys.,  60,  102,  1885.  Dreeit  Qloeker,  Syn.,  861, 
1847. 

Supposed  to  be  rhombohedral  and  in  composition  between  barite  and  anhydrite,  8Ba80«. 
Ca804,  with  G.  =  8'2-3'4.    Dufrenoy  obtained  on  analysis: 


BaSO« 

CaSO* 

CaCO, 

SiO, 

A1,0, 

CaO 

H,0 

6173 

14*27 

8*05 

9*71 

2*40 

1-52 

2-81 

=    100 

Occurs  in  small  unmodified  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  a 
quartzose  rock,  at  Beaujeu,  France.  Dept.  of  the  Rhone:  also  at  Baden weiler,  Baden.  Named 
by  Dufrenoy  after  M.  de  Dree,  a  liberal  patron  of  science. 

Shown  by  Lncroix  (Bull.  Soc.  Min.,  8,  485,  1885)  to  be  simply  barite.  the  ciystals  ortho- 
xhombic  and  noi  rhombohedral 
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EoooNiTE  Behrnuf,  Zs.  Kr..  3.  852.  1879.  Described  as  occurriu^  in  minute  crystals 
resembliBg  barite,  but  ossumud  to  be  triclinic  by  Schrauf.  In  composition  8uppo$e<I  to  be 
essentially  w  cadmium  silicate.  Later  shown  (pny.  contr.)  to  be  simply  bnnte.  It  occurs  on 
and  implanted  in  cr^stnliized  calamine  jit  A)  ten  berg  (natural  association?),  which  in  turn  fills 
cavities  in  smitlisonite;  so  called  from  ey y or uc^  grandson,  as  being  supposed  to  be  the  third 
generation  in  the  series  of  zinc-cadmium  compounds. 

720.  OBLESTITZI.  Fasriger  Schwerspath  [=Fibrous  Heavy  Spar]  (fr.  Pennsylvania,  Pa.) 
SehuUt  Beschr.  Nordamer.  Foss..  12,  Leipz.,  1791.  Schwefelsaurer  Strontianit  aus  Penusyl- 
vanien  Klapr.,  Beitr.,  2,  92,  1797.  Strontiane  sulfatee  (fr*  Sicily)  (after  Vnuqueliu's  Anal)  Dolo- 
mieu,  J.  Phys.,  46.  208,  1796  (disc,  by  D.  in  S.  in  1781).  Coslestin  Wern.,  Min.  Syst.,  1798: 
LeM,  Min.,  :^83,  1800;  Kant.,  Tab.,  54,  95,  1808.  Sicilianite  Leng.  Min.,  283.  1800.  Schlltzit 
Oer/iard  G.  Karst,  Tab.,  86,  75,  1800.  ZOlestin  other  Germ.  ortJicgr,  Calciocelestine  Wieke, 
Arch.  Pharm..  152.  82, 

Baiytosulphate  of  Strontian  Thorn.,  Min.,  1,  111,  1886. 

Orthorhombic.    Axes   &il:6  =  0-77895  :  1  :  1-28005  Auerbach'. 
100  A  110  =  37°  55',  001  A  101  =  58°  40}',  001  A  Oil  =  52°  Q\'. 


Forms*: 
a  (100,  irl) 
b   (010,  i-l) 
e   (001,  0)  ■ 

A  (10-8  0,  f-^)'? 
p  (210. 1-2) 
t    (580,^1) 

«    (820.   ir\) 

«  (750,  f-l) 
r  (660,  f-l) 
m  (110.  /) 
n  (120,  i'i) 


6  (108.  J.i) 
A  (2011.  A-*)* 
I  (104.  i-i) 
r  (207.  l-t)* 
ff  (108,  H) 
d  (102.  i-i) 
«  (804,  H) 
X(908,  |-i)« 
k  (101,  1-i) 

€  (0-112,  A4) 
P  (018,  i-l) 
r  (015,  i-i) 


•  (018,  H) 
h  (012,  i-l) 
C  (028.1-1) 
0  (Oil,  1-1) 
€  (021,  2-i) 

a  (116,  i) 
g  (114.  i) 
/   (118,  i) 

•  (112,  i)* 
«    (111.1) 
a-  (221.2) 


F(524.  M)« 
D  (216,  |-2)» 
f>  (824.  H) 

e  (124,  i-2)« 

y  (122.  l-S) 

/^  (121,  2.2) 

i^(268,H) 
10  (61210.  I-V) 
«  (186,  l-S) 
if  (188,  1-8) 
/i  (182,  f-8) 
e (181,  8d) 


Tf  (277, 
i?  (146, 

;r  (144, 

^(148, 
r  (142, 
£(158, 
Z(156. 
G  (169. 
0(166, 
/^(187. 
/  (116 
It  (116- 
A  (1-24 


H) 

14) 

t-4) 
24) 
J-5)» 

i-6)» 

1-8) 
1.4) 

24,  1-16) 
16.  l-liS) 
28,H-24) 


1. 


2. 


3. 


.^    ' 

^ 

^ 

y'              t 

r 

0 

-^    " 

4> 

^ 

'?^.  „ 

^ 

Fig.  1,  Sicily.    2.  L.  Erie.    8,  W.  Virginia,  G.  H.  WUliams  (with  h  (010)  fai  front). 


."' 


TP  = 

»im'"  = 

nn'  = 

«'  = 

dd!  = 

ibfc'  = 

«r  = 

M  = 


42**  84' 

n-s**  50' 

66*  28' 


44' 

57" 

♦78^ 

117' 

\r 

18" 
46" 


40' 

25i' 

49' 

21' 

11' 
11' 
18' 


hh*  =  66"  14' 

oo'  =  104"    0' 

€€  =  187"  20' 

ca  =  22"  37' 

eq  =  27"  80^' 

</  =  34"  46i' 

M    =  46"  10' 

«    =  64"  21' 

c<r  =  76"  30' 

(^  =  56"  41' 


0/1  = 

cr  = 

nil'  = 

/^/?'  = 

;r/r'  = 

00'  = 


64"  26' 
69"  86' 

90"  40' 
58"  40' 
41"  84' 
61"  45' 
87"  16' 
28"  23' 
19"    8i' 

27"  20' 


«"' 
MM'" 

XX'" 

md 
mo 
do 


67"  17' 
89"  22' 


112" 

2' 

106* 

9' 

96"^ 

87' 

99' 

88' 

59" 
61" 
61" 


57' 

2' 

86' 


Crystals  resembling  those  of  barite  (q.v.)  in  habit;  commonly  tabular  |  cor 

?irismatic  \  axis  a  or  b\  also  more  rarely  pyramidal  by  the  prominence  of  the 
onns  ^  (133)  or  x  (144);  in  the  latter  the  faces  often  roundea  and  the  crystals 
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4. 


lenticular  in  shape  (f.  3).    Also  fibrous  and  radiated;  sometimes  globular;  occa- 
sionally granular. 

Cleavage:  6*  perfect;  m  nearly  perfect;  h  less  distinct. 
Fracture  uneven.  H.  =  3-3-5.  G.  =  3-95-3-97;  3959,  crys- 
tals, Beudant;  3  973  Tharand,  Breith. ;  also  below.  Luster 
vitreous,  sometimes  incliniug  to  pearly.  Streak  white. 
Color  white,  often  faint  bluish,  and  sometimes  reddish. 
Transparent  to  subtranslucent. 

Optically  -|-.  Ax.  pi.  \  b,  Bx  _L  <^'  Axial  angles,  in- 
dices, etc.,  Arzruiii': 


^ 


Herrengrund,  after 
Bchrauf. 

Alec,  Dx.'» : 


ForC, 
"    D, 
••    F, 

20° 
«< 

ForD, 
•* 

50*" 
IOC* 
200' 

a 

161954 
162198 
1-62790 

1-62162 
1-62107 
1-61958 


0 

1-62120 
1-62867 
1-62960 


r 

1-62843 
1-62092 
1-68697 


1-62346  1-63058 
1-62297  162976 
1-62168  •  1-62790 


2Ey 
89''  13' 

92'    0' 

95**  44' 

105**  26' 


2V 

52'28i' 
54' ly 

68' 35' 


AtQO^C.    2E,  =  88"80'    /?,  =  1-628    2Ey  =  89*' 36'    >3y  =  1625    2Ew  =  92"  49'   ./?„  =  1-635 
Also     2E,  =  89°  15'  at  6''-6,     92°-4  al  47%    93°  42'  at  76°-5,    95°  56'  at  100'-5. 

Also  (measured),  Arzruni*: 

2E,  =  87°  2'  LI  2Ey  =  88°  38'  Na  2E^  =  89°  55i'  Tl 

Var.— 1.  Ordinary,  (a)  In  crystals  of  varied  habit  as  noted  above,  aud  giving  varjing 
fundamental  aui^les,  of.  ref.  ';  a  tinge  of  a  delicate  blue  is  very  common  aud  sometimes  belongs 
to  only  a  part  of  a  crystal. 

The  variety  from  Montmai-tre,  called  apotome  by  Hal\y  (Min.,  2,  83,  1822),  was  prismatic  by 
extension  of  o  (Oil)  and  doubly  terminated  by  tbe  pyramid  ^(133);  his  dioxyni(e(p.  85)  was 
similar  with  also  d  (102),  from  Meudon. 

(b)  Fibrous,  either  pai-allel  or  radiated,  (c)  Lamellar:  of  rare  occurrence,  ((f)  Granular. 
{e)  Concretionary.     (/)  Earthy;  impure  usually  with  carbonate  of  lime  or  clay. 

2.  Caleioceiestile.    Contaiuing  much  calcium. 

8.  BarytocelesUte.    Contains  much  barium.     Cf.  below. 

Comp. — Strontium  sulphate  =  Si-SO^  =  Sulphur  trioxide  43*6,  strontia  56*4 
=  100. 

Many  celestites  are  pure  strontium  sulphate,  thus  from  Ltlneburg,  G.  =  3*975  Ilintze,  1.  c; 
Torda.  G.  =  8-89-8-94.A.  &  Pr.  Koch,  Min.  Mitth  .  9,  416,  1887. 

Cnlcium  is,  however,  often  present  in  small  quantities,  usually  less  than  0*5  p.  c.  Cf.  Arz- 
runi.  I.  c  ;  also  Bftrwuld,  Zs.  Kr.,  12.  228,  1886,  who  gives  G.  =  3'902-3  931. 

Barium  is  less  common,  though  in  some  varieties  present  in  large  amount.  A  celestite  from 
Greiner  gave  Ullik  48  9  p.  c.  BaO,  G.  =  4183,  Ber.  Ak.  Wien.  67  (1),  929,  1868;  in  one  from 
LairdsvilTe,  N.  Y..  Chester  found  728  BaO,  2-01  CaO,  Am.  J.  Sc.,  33,  2.s6,  1887.  Collie  found 
in  Clifton  barytocelestite  varying  amounts  of  BaO,  Min.  Mag.,  2,  220,  1879.  The  barytocelestiie 
from  Werfen.  Salzburg,  contains  BaSOi  and  SrS04  in  the  rulio  of  4  :  1,  Hatle  and  Taiiss.,  Min. 
Mitth.,  9.  227,  1887. 

General  analyses,  besides  those  noted  above,  see  5th  Ed.,  p.  620. 

Wittstein  attributes  the  blue  color  of  the  celestite  of  Jena  to  a  trace  of  iron  phosphate. 

Pyr.,  etc. — B.B.  frequently  decrepitates,  fuses  at  8  to  a  white  pearl,  coloring  the  flame 
stroutia-red;  the  fused  mass  reacts  alkaline.  On  charcoal  fuses,  and  in  R.F.  is  converted  into  a 
difficultly  fusible  hepatic  mass;  this  treated  with  hydrochloric  acid  and  alcohol  gives  an  intensely 
red  flame.    With  soda  on  charcoal  reads  like  barite.     Insoluble  in  acids. 

Oba.— Celestite  is  usually  associated  with  limestone,  or  sandstone  of  Silurian,  Devonian, 
Jurassic,  and  other  geological  formations;  occasionally  with  metalliferous  ores,  as  with  galena 
and  sphaleriie  at  Ccmdorcet,  France.  Occurs  also  in  beds  of  gypsum,  rock  salt,  and  clay;  some- 
times fills  cavities  in  fossils,  e.g.,  ammonites;  and  with  sulphur  in  some  volcanic  regions,  some- 
times incloses  sulphur  in  crystals,  in  one  case  14  p.  c,  Johnston-Lavis.  Observed  as  a  recent 
formation  at  Bourbonne  d'Archambault. 

Sicily,  at  Girgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulpbar 
and  gypsum.  Fine  specimens  are  met  witli  at  Bex  in  Switzerland,  and  Conil  in  bpain;  at  Doni- 
burg,  near  Jena,  fibrous  and  bluish;  in  the  department  of  the  Garonne.  France;  in  the  Paris 
basin  at  Montmartre  and  elsewhere;  in  Tyrol;  Kezb&nya,  Hungary;  at  Northeu,  LUneburg,  in 
Hannover:  in  rock  salt,  at  Ischl,  Austria.    Also  found  at  Aust  Ferry,  near  Bristol;  in  trap  rocks 
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DMT  'nuitallan,  Id  But  Lnibinn;  M  the  Colton  HUl,  Edloburgb;  ut»r  Kuureiiborougb,  iu  York- 
shire: &t  Popaynn.  U.  S.  CulombliL. 

Specimens,  tlDeiy  cryslulllzed,  iif  a  bluieb  tint,  are  found  In  limestone  about  Luke  Huron, 
pnrticularly  od  Dniiniuund  lalaiid,  uIbo  on  Struiitian  b.,  Put  in  Bay,  L.  £rie,  and  at  KiugstOD  in 
UnUrlo,  Cauada;  Chaumotit  Bay,  L,  Oniario.  Sobobarie,  aud  Iiuckport.  N.  Y.,  bave  iiflorded 
good  apet-'imuns;  also  tbe  Kossle  lead  uiue:  Depauvllle  and  Slark  (farm  of  James  Cotll).  N.  Y. 
A.  blue  fibrous  celestite  occurs  at  Bell'i  HilU.  Blair  Co.,  Penu.,  aEsoclaled  nitli  pearl  apar  end 
auhydrite,  aud  Ibia  was  the  celuatite  laken  to  Europe  by  SchQtz,  aud  uatiied  by  Weruer  after  aa 
ftnarysla  by  Klaproib, 

In  Mineral  Co..  W.  Virginia,  a  few  miles  soutb  of  Cumberland,  Md..  in  pyramidal  blue 
cryalaU  up  to  8  Inches  in  length,  f.  3,  aUo  5-9.  They  are  found  iu  aniall  cavitits  in  an  argil- 
ImceouB  llmestODe  u«ed  for  cement.  The  cavities  appsiently  represent  former  cnncietirms,  but 
ftt«  DOW  partially  empty  and  In  part  ailed  wllb  clay  (G.  H.  Williams,  Am.  J.  Sc.  39.  1»S.  ISM). 
In  cavities  In  limestone  al  Ktiahville.  Tenn.     In  liruwn  Co.,  Eausaa,  a  red  variety  In  large  crys- 

tela.    In  Texas,  at  Lar- -  ' ' '■'-      *'•"■-  "  — ■-    "-■  —  -■-      >     »  -  -■    - 

cryitals  with  (be  colec 

In  Canada,  in  crystalline  masses  a  ^       .  ,  .  .  .  ._ 

radiating  flbmiiB  masses  iu  the  Luurentian  of  R^frew  Co.;  also  a  red  variety  iu  dulumile  at 
Csledon,  Peet  Co. 

The  dark  blue  fibrous  celestiie  of  Jena  is  peculiarly  pleochroic;  and  Its  color  also  varies  wttb 
(he  angle  between  tbe  prinelpul  cleavage  and  tbe  direciiou  oF  tlJe  fibers;  tlie  color  with  the  snglu 
8C',  dnrk  blue:  67',  sky-blue;  4Q°.  pale  blue  (Scbmid,  Pogg..  120,  68T.  1867). 

N&mod  from  eaUttii.,  eeUtUal,  iu  allusion  to  the  fniul  shade  of  blue  often  present. 

Alt. — Pseudomorphs  of  calcile,  occurring  in  acute  pyramidal  forms  (f.  10,  III  from  Oben- 
dorf,  nMr  Saugerhauseo,  Thurlngla — tbe  so-called  barleycorn  (QerslenkSmer)  peeiidomorplis — 
bave  been  referred  lu  gay-lusalle  (Breith.),  to  celestite.  HaQy's  apotome  (Dx.),  gypsum  (Eenng.). 
mutaydrite  (Grotb).  They  occur  as  complete  crystals,  oFleu  iu  interpenetrating  groups,  up  to 
two  fncbes  or  more  iu  length,  embedded  lu  clay.  Color  pale  yellow,  the  exterior  usually 
amootb  and  liard:  the  interior,  caveruous  wiih  loosely  coherent  calcite  grHins.  I'hey  bave  been 
called  nalToealdU  on  the  Idea  thai  iliey  coiilaiued  soda. 

Similar  pseudomorphs,  but  nut  nil  of  like  origin,  have  I>eeii  noted  from  a  number  of  other 
localities.  For  a  list  of  these  cF.  E.  8.  U..  U.  S.  O.  Surv..  Bull.  13.  p.  35,  1884;  also  Blum. 
Pseudomorphosen,  18,  184tf;  Itoth,  Ailg.  Ch.  Qeol,  1,  201,  1879. 

B.  7.  9.  la  11. 


Figs.  5-9.  CeUttiU,  Mineral  Co..  W.  Va..  Williams.     10.  11.  Pseudomorpha,  Sangeriinusen. 
Tbe  recent  discovery  by  O.  H.  Williams  of  celeslile  In  pyramidal  eryslftls  <f.  S.  also  5-9) 
resembling  clnxely  the  pseudomorphs  and  occurring  like  Ihem  emliedded  lu  clay  makes  >l  almost 


tliinolile  of  Lake  Labontan  (p.  271)  cnnnot,  however.  t>e  explained  in  thU  way. 

Artl£.-Cf  Oorgeu.  Bull.  Soc   tlin..  10,  384,  1887;  Bourgeois,  lb.,  p.  32S. 

Be£— '  Bex  and  Herrengrund,  Ber.  Ak.  Wieo,  S9  (1).  349.  18H9.  (he  axial  mlio  varies 
Tvfdely  for  different  locniities.  Cf.  Dhr..  Pogg.,  108,  447.  1B59;  Kk..  Min.  Itussl.,  fi,  5,  1B66; 
Aizrunl.  Zs.  Q.  Oes.,  34,  477,  484.  \%',2. 

'  Cf.  Hugard.  Ann,  llinea.  18,  3.  1850;  Mir..  Min..  527.  18.)2;  Websky,  Zs.  Q.  Ges.,  9.308, 
1857:  Auerbacli,  1.  c;  Schniuf,  Atlas  xi.viii,  1877:  Gdt..  Index,  1.  447.  1886. 

'Atzruol.  i.e.  'Schmidt.  Zi.  Kr.,  6,  Bfl,  1883.  '  Piinebianco,  Alt.  Soc.  Venelo,  9,  1. 
1884.  also  (I'O'IO)  driubiful  '  Hlntze,  LQneburg,  also  vicinal  planes.  Zs.  Kr.,  11,  tf3<),  1885. 
'  Zimftnyi.  Zs.  Kr.  17,  512,  1890.  •  Sluber,  ScliarFenlierg.  Saxony,  Zs.  Kr..  19,  437.  Oct.  1891, 
•  ArZTUrii.  Zs.  Kr.  1,  177.  1877.  "  Dx..  N.  R  .  47,  lS67;  also  Bttrwald,  Zs.  Kr.,  13,  328, 
1886.    Pyroeleetrieity,  Uankel.  Wied.  Ann..  «,  34.  1870. 

731.  ANai^SITB.  Vitriol  de  PInmb  Mmnet.  SysE.  Min..  871,  1779.  Plumbum  acido 
vltrioiico  mineralisatum  Bergm.,  Sciagr,  116,  1783.  Lend  mineralized  by  vitriolic  add  mfA«Knff, 
Trl.  Bergm.  Sciagr..  1788.  Lead  mini-rHli7,ed  by  vitriolic  acid  and  iron  (on  I.  Aogleeea  "  lu  im. 
mense   quanlities")  Withering,   lb.     Vitriol  de  rinmb  (fr.   Andaluala)  Pnmtt.,  J.    Pbys.,   30. 
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894.  1787.  Bleiglas  (fr.  the  Harz)  Lohm,  Beob.  Harzgeb.,  2,  855,  1789.  Kat.  Bleivitriol 
Karaten,  Tab..  24, 1791.  Lead  Vitriol.  Sulphate  of  Lead.  Vitriolbleierz  Germ.  Plomb  sulfiti 
Fr,  Anglesite  Beud.,  Tr..  2,  459,  1832.  Sardinian  Breith.,  B.  H.  Ztg..  24,  820,  1865,  25, 194, 
1866 

Orthorhombic.     Axes  d:h  :6  =  0-78516  :  1 :  1-28939  Koksharov'. 
100  A  110  =  38°  8i',  001  A  101  =  58°  39f,  001  A  Oil  =  52°  12^'. 


Forms*: 
a    (100.  i-l) 
b    (010.  »-l) 
e    (001,  0) 

M  (410,  i'if 
N  (810.  *.8)« 
\    (210.  t-2) 
P  (740.  ^.J)» 
i     (820,  HY 
Q   (480,  i.|)» 
w  (110,/) 
T  (780,  i-4) 
IT  (790.  ^) 


h   (840,4) 
^    (280,  i-i) 

V  (580.  H)* 
n    (120,  t-3) 
K  (180,  »-8) 

1^(270,  ^J) 

k  (10-24,  ^-iy 
J'  (107.  H)' 
iT  (106.  H)* 
^    (104.  H) 
e    (108,  H)* 
d  (102,  H) 

cc   (018,  H) 


i  (0-211,  A-i)* 
B  (029,  H)* 
«  (018,  J-l)* 
0  (012.  i-i) 
«  (085.  |4)* 
<>  (Oil,  l-f) 
e  (0-21,  2-J) 
/^  (031.  8-i) 

0  (116.  i) 

/  (114.  i)' 

^  (118,  i)» 

r  (112.  i) 

«  (111,  1) 


r  (221.  2) 
4  (881.  8)» 
J  (441,  4)W? 

« (214,  f-2) 
y  (212.  1-2) 
P  (324,  ID 
t  (485,  H)* 

e  (892,  t-l)* 
n  (781,  84)* 
t  (561,6.f)» 
Q  (8-101. 10-|)» 
P  (84-2.  24) 

0  (7101.  i(^y 


I  (283.  Hf 
w(128.  i-S)* 
/i  (124.  i-S) 

r  (128,  i-J) 

y  (122,  14) 
i  (121,  2-S) 
if  (188.  l4) 
t  (182.  |4) 
u  (146,  |4)M 
X  (144.  l4) 
C  (142,  24) 
n  (155,  l-5)*»' 
9  (166.  l4)' 
r  (1  •12-12.  l-fi)' 


Sella^  adds  the  following,  observed  once  on.17  and  needing  confirmation:  520.  IO'9'O 
910  0.  1-0  22.  1-015,  108,  20-15;  0116;  11  •12-2,  1011-2,  910-2,  782.  671,  562,  792.286,185, 
181.  148.  295.  168,  l'10-20.  111-18.     Also  vicimil.  1-0-94*. 


1. 


2. 


3. 


6. 


7. 


8. 


9. 


m 


Figs.  1.  5.  8.  Phoenixville.    2.  Anglesea.  Lang.    8,  FeMbinja,  Knr.  (6, 010»  in  fhmtX 

4,  7«  Siegen.  Lang.    6»  9,  MtUnn. 
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XK'" 

s 

42' 

52* 

mm" 

~— ' 

♦76' 

164' 
23' 

hh 

zs 

87' 

nn' 

^ 

64' 

59^ 

W 

S3 

44' 

384' 

dd: 

= 

78' 

47' 

vt>' 

=5 

46' 

31' 

00 

^^ 

65' 

37' 

00 

ss 

•1(>4' 

24i' 

^B 

= 

137' 

37' 

er 

=  46"  14' 

yy' 

=  58'  25' 

ytf" 

=    89'  48' 

C9 

=  64'  24i' 

tt 

=  61'  24' 

«•" 

=  106'  35' 

er 

=  76'  82' 

8S' 

=  41'  19' 

M'" 

=  112'  26' 

ev 

=  60'  27' 

t/;^ 

=  37'     5V 

inf/" 

=     97'    2' 

cp 

=  54'  16' 

XX 

=  28'  15' 

XX'' 

=  10<»'    8' 

cy 

=  56'  48i' 

K' 

=  33'     4' 

K" 

=  126'  48' 

ei 

=  71'  53' 

rni' 

=  22'  46' 

nn"* 

=  lOr  88' 

es 

=  64'  88' 
=  69'  43* 

rr" 

=  19-  y 

=  52'  58' 

md 
mo 

=    60'    8i' 

r=     60'  47i' 

rr' 

=  69'  13' 

««'" 

=  67"  42' 

do 

=    61'  44' 

28' 

=  90*  22' 

PP' 

=  44'  14' 

rr' 

=  99'  48' 

LiiDg  0*  c.)  gives  a  long  list  of  calculated  angles. 

Crystals  sometimes  tabular  |  Cy  more  often  prismatic  in  habit^  and  in  all  the 
three  axial  directions,  »/i,  rf,  o,  predominating  in 
the  different  cases;  also  thick  and  stout.  Also 
pyramidal  of  varied  types.  Faces  w/,  a  often 
vertically  striated;  d  horizontally.  Also  massive, 
granular  to  compact.  Sometimes  stalactitic;  in 
nodular  forms,  often  inclosing  a  nucleus  of  galena, 
with  concentric  structure,  being  made  up  of  layers 
of  different  color. 

Cleavage:  Cytn  distinct,  but  interrupted.  Frac- 
ture conchoidal.  Very  brittle.  H.  =  2 '75-3.  G. 
=  6-12-6 -39;  6*35  Phenixville,  Smith.  Luster 
highly  adamantine  in  some  specimens,  in  others  in- 
clining to  resinous  and  vitreous.  Color  white, 
tinged  yellow,  gray,  green,  and  sometimes  blue. 
Streiik  uncolored.    Transparent  to  opaque. 


Anglesea,  after  Lang. 


Optically  +.    Ax.  pi.  ||  b,    Bx  J.  a.    Ax.  angles  and  indices,  Dx." 


2H.J  =  89'  44' 

2Vr  =  66'  45' 

2H..y   = 

89' 

52*        2Vy  = 

66'  47'       2Ha.bi  =  00" 

At  15'              a^ 

=  1-8740 

Pr 

=  1-8795 

r,  =  1-8924 

.-.  2V,  =  66"  40' 

a. 

=  1-8770 

Pf 

=  1-8880 

rj  =  1-8970 

.-.  2Vy  =  60'  50' 

Also,  Arzruni": 

For  0  at  20' 
D       • 

a 

1-86981 
1-87709 
1-89549 

P 

1-87502 
1-88226 
1-90097 

r 

188680 
1-89865 
1-91263 

2Y         2V  (calc.) 
from  a,  (i,  y 

75'  24'           68' 

Dnt    50' 
••     100' 
"    200' 

1-87636 
1-87529 
187260 

1-88166 
1-88080 
1-87838 

1-89281 
1-89184 
1-88754 

77'  40'           69i' 
82'  44'           72' 
89'  17'           77* 

€omp.— Lead  sulphate,  PbSO,  =  Sulphur  trioxide  26*4,  lead  oxide  73'6  =  100. 
Analyses,  5th  £d.,  p.  624. 

Pyr.,  etc.— B.B.  decrepitates,  fuses  in  the  flame  of  a  candle  (F.  =  1*5).  On  charcoal  in 
O.F.  fuseA  to  n  clear  pearl,  which  on  cooling  becomes  milk-white:  in  R.F.  is  reduced  with 
effervescence  to  metallic  lend.  With  soda  on  charcoal  in  R.F.  gives  metallic  lead,  and  the  soda 
Ia  nb8orl)ed  by  the  coal;  when  the  surface  of  the  coal  is  remove<l  and  placed  on  bright  silver 
and  moistened  with  water  it  tarnishes  the  metal  black.  Difficultly  soluble  in  nitric  acid. 
Soluble  in  citrate  of  ammonia  (J.  L.  Smith).  Soluble  in  22,816  parts  of  water  of  IT  0. 
(Fi«!>enhis).     Soluble  in  80,062  parts  of  water  (Rod well). 

Obs.— First  observed  by  Monnet  as  a  result  of  the  decomposition  of  galena,  and  often 
found  in  its  awUics:  also  surnnmds  a  nucleus  of  galena  in  concentric  layers.  At  Leadhills  it 
occurs,  occupying  the  cubical  cavities  of  galena,  or  disposed  on  the  surface  of  the  ore;  and 
this  locality,  nnd  also  that  of  Wanlockhead.  formerly  afforded  large  and  beautiful  crystals,  some 
transparent  and  several  inches  in  diameter.  First  found  in  England  at  Pary's  mine  in  Anglesea. 
Occurs  also  at  Melanoweth  in  Cornwall;  in  Derbyshire  and  in  Cumberland  in  crystals:  Clausthnl, 
SSellerfeld,  and  Oiezenbach,  in  the  Harz;  near  Siegen  in  Prussia;  Schapbach  and  Baden weiler  in 
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Baden;  Scliwarzenbach  and  Mies  in  Curiuthia;  FelsObdnyaand  elsewhere  in  Hungary;  Nerchimk 
in  Siberia;  and  at  Mouie  Poui,  Sardinia  in  small  but  perfect  tninspiirent  crystals;  Fouduu  in 
Granada;  massive  in  Siberia,  Andalusia,  Alston  Moor  in  Cumberland;  in  Ausirnlia,  whence  it  is 
exported  by  the  ton  to  £ngland.  In  the  Sierra  Mojada,  Mexico,  in  immense  quantities,  mostly 
massive. 

In  the  United  States  it  occurs  in  large  crystals  at  Wheatley's  mine,  Phenixville,  Pa.;  less  well 
crystallized  in  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Mass.;  at  Rossie.  N.  T.; 
with  galena  at  the  Walton  gold  mine,  Louisa  Co.,  Va.  In  fine  crystals  of  varied  habit  at  the 
Mountain  View  mine,  near  Union  Bridge,  Carroll  Co.,  Maryland,  associated  with  galena,  also 
cerusiiite  and  native  sulphur  (G.  H.  Williams,  Johns  Hopkins  Univ.  Bulletin.  April,  1891).  In 
Colorado  at  various  points,  but  less  common  than  cerussite.  At  the  Cerro  Got  do  mines  of 
California  (argentiferous  galena),  with  other  lead  minerals,  also  mimetite,  chrysocolla,  smithson- 
ite,  etc.    In  Arizona,  in  the  mines  of  the  Castle  Dome  district,  Yuma  Co.,  and  elsewhere. 

Named  from  the  locality,  Anglesea,  where  it  was  first  found  by  Dr.  Withering. 

Alt. — Anglesite  occurs  altered  to  cerussite  (lead  carbonate):  also  to  a  hydrous  anglesite. 
according  to  Breith.  Cf.  ref.  *,  also  Slg..  Vh.  Ver.  Rheinl.,  33,  258,  1876.  Pseudomorplis 
of  mimettte  (cf.  p.  772),  perhaps  after  anglesite  from  Mexico,  are  described  by  Genth  and  Rath. 
Proc.  Am.  Phil.  Soc,  24,  3H,  1887. 

Artif.— Obtained  in  crystals  at  a  temperature  of  800°  C.  from  solution  in  water  (Dr.  Sullivan); 
in  lamellar  crystals  by  fusms^  a  mixture  of  gypsum  and  common  salt,  and  treating  with  water; 
A  .Gages.     A  recent  format  ion  at  Bourbonnes  les- Bains. 

Ref.~i  Min  Hiissl..  1,  84,  1858.  2.  167.  1854;  cf.  Lang,  also  Dbr..  Pogg.,  108,  444.  1859. 
*  Cf.  Mir.,  Min.,  526.  1852;  Lang.  Ber.  Ak.  Wien.  36,  241.  1859,  an  exhaustive  monograph  with 
many  figures;  Helmhacker.  ref.  under  barite,  p.  904:  Schrauf.  Ber.  Ak.  Wien,  39,  918. 1860; 
Atlas,  Tf.  xi-xv.  1871;  Zeph..  ibid.,  60  (1),' 869.  1864;  Hbg.,  Min.  Not.,  6.  81,  1868;  Sells, 
Sardiuia,  Trans.  Ace.  Line,  3,  150,  1879,  also  Mem.  Ace  Line,  2,  199,  1885;  Gdt ,  Index,  1. 
205,  1886. 

*Zeph.,  Hattenbere.  Lotos,  Dec.  1874.  *  Knr.,  Hungary,  Zs.  Kr.,  1.  821,  1877.  'Sella, 
1.  c.  ■  Erem..  pseud,  altered  to  cerussite.  Nerchinsk,  Vh.  Min.  Ges.,  18,  108.  188:^.  Zs.  Kr..  7. 
687.  1888.  'Frnnzeuau  [Term.  Fttzetek.  8.  77,  119.  1884],  Zs.  Kr.,  10.88,1884.  «Liweh, 
Badenweiler.  Zs.  Kr..  9.  498,  1884.  *  Slg.,  Zs.  Kr.,  9,  420,  1884.  *«  Cf.  Goldschmidt.  Zs.  Kr., 
18,  287.  1890. 

"  Arzruni,  Zs.  Kr.,  1.  182.  1877.  Cf.  also  Ramsay,  ibid.,  12.  217,  1886;  Dx.,  N.  R..  pp. 
80,  204,  1867.    On  Pyroelectricity,  Uankel,  Wied.  Ann.,  6,  54,  1879. 


722.  ANHYDRim.  Muriazit.  Salzsaurer  Kalk  (fr.  Hall.  Tyrol)  Abbe  Pbda,  FicbU^rs  Min. 
Aufsatze.  Wien,  228.  1794.  Wllrfelspath  Wern.,  1800,  Ludwig's  Min.,  1,  51.  166,  1808  =  Cube 
Spar.  Sonde  muriatee  gypsif^re  (of  Hall)  (fiom  Klnpr.  anal,  in  Beitr..  1,  807.  1795)  H.,  Tr.  2. 
1801.  Clmux  sulfatee  anhydre  (fr.  Bex)  Vat/^. . /T. ,  Tr. .  4.  1801.  Anliydrit  Wern.,  1803,Ludw.. 
2.  212.  1804.  WQrfelgyps  Ludtcig,  2.  169.  Anhydrous  Sulphate  of  Lime.  Anhydrous  Gypsum. 
Karstenit  Hausm,,  Haudb..  880.  1818. 

Gekrossteiu  (fr.  Bochnin  and  Wieliczka)  Wern.;  Tripe  Stohe  Engl.;  Pifrre  de  tripes />.; 
=  Anhydrh  Klapr. ,  Beitr.,  4.  231,  1807.  Pierre  de  Vulpino:  Miirmor  Bardiglio  di  Bercamo; 
Bardiglione;  Chaux  sulfalee  quartzif^re  Kat/^.,  ^..  Tr.,  4,  251, 1801;  Siliceous  An  by  druus  Gyp- 
sum.    Kieselgyps,  Vulpiuit,  Ludtoig,  2,  170,  1804. 

Orthorliombic.     Axes  d  :h:d  =  0-89325  :  1  : 1-0008  Hessenberg'. 
100  A  110  =  41°  46^',  001  A  101  =  48°  15',  001  A  Oil  =  45°  If. 


Forms': 

f> 

(103. 

*•*)• 

X 

(304.  J-i)» 

A  (502,  J-i)» 

/I  (053, 

l-^) 

a 

(100.  i-i) 

e 

(205. 

|-i)» 

I 

(405.  4-l)« 

s(501. 

5-i)» 

cr(031. 

3-il 

b  (010,  i-i) 

u 

(102. 

\-lf 

r 

(101,  M) 

d  (012.  i4)».» 

0  (111. 

1) 

e 

(001.  0) 

9 

(203.  i-i)* 

k 

(403,  |-i)« 

r  (045.  41) 

n  (121. 

2-5» 

U) 

t 

(105.  i-5.)« 
(104.  i-l)« 

fi  (509.  f.i)* 
g  (805.  l-i)' 

r 

i 

(503.  lAY 
(201,  2-i)« 

s  (Oil, 

/  (131. 

^i) 

mm"' 

SS** 

88 

rr" 

^^^ 

96" 

30              en 

66'  27' 

hn, 

86'  53 

wto' 

"7TT 

25" 

16' 

n' 

^^ 

13r 

54'             (^ 

— 

72"  40' 

¥ 

^^ 

26'  ;i4 

ttf 

^ 

3r 

18* 

dd 

— 

53" 

10'             00' 

z= 

76"  45 

id- 

=r 

67"  22 

^. 

^^ 

40^ 

57i 

» 

ss 

= 

90^ 

3              nn 

=■ 

53*'  12' 

nn" 

=r 

106'  14' 

uu 

=r 

58- 

31' 

(T(T 

=■ 

143" 

»i'      r 

■^ 

39"    0 

W 

^ 

126'  51' 

<Nt 

= 

73' 

81' 

CO 

I— 

56" 

2r         bo 

= 

56"  19' 
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Twins:  1,  tw.  pi/  d  (012)  with  hh  =  53°  10'  and  kV  =  76**  29'  Hbg.;  2,  tw. 
pi.  r  (101)  occasionally  as  tw.  lamellae,  which  may  be  developed  by  heat*.    Crystals 


1. 


3. 


<^ 


2. 


6. 


Figs,  1,  3,  Stassfurt.  Hbg.    8.  Aussee,  Id.    4.  Sanlorin,  Id. 

not  common,  tliick  tabular,  also  prismatic  ||  axis  I,  often 
terujiiiuted  bj  a  horizontally  striated  bi-achydome,  prob- 
ably d  (012)  in  oscillatory  combination'  with  b.  Also 
massive,  cleavable,  and  then  somewhat  resembling  an 
isometric  mineral  with  cubic  cleavage;  fibrous,  lamellar, 
granular,  and  sometimes  impalpable.  The  lamellar  and 
columnar  varieties  often  curved  or  contorted. 

Cleavage:  in  the  three  pinacoidal  directions  yielding 
rectangular  fragments  but  with  varying  ease,  thus,  c  very 
perfect;  b  also  perfect;  a  somewhat  less  so.  Fracture 
uneven,  sometimes  splintery.  Brittle.  H.  =  3-3*5. 
G.  =  2 •899-2-985;  2-956  Aussee;  2985  Stassfurt.  Lus- 
ter: c  pearly,  especially  after  heating  in  a  closed  tube; 
a  somewhat  greasy;  b  vitreous;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  grayish,  bluish,  or  reddish 
tinge;  also  brick-red.     Streak  grayish  white. 

Optically  +.     Ax.  pi.  \b,     Bx  J.  a.    Axial  angles,  Grailich": 

2Er  =  71°  24'-71''  42'  Dx.  2Er  =  70°  18'  2E^  =  72°  42' 

Indices  a  =  1-571  ft  =  1-576  y  =  1-614  Miller* 

Var.— 1.  Ordinary,  (a)  Crystallized;  crystals  rare,  more  commonly  massive  and  cleavable 
in  its  three  rectangular  directions  ( Wurfelanhydrii  Germ.)  as  noted  above,  {b)  Fibrous;  either 
paralleU  radiated  or  plumose,  (c)  Fine  granular,  id)  Scaly  nanular.  Vulpinile  is  a  scaly 
frranular  kind  from  Vulpino  in  Lombardy;  it  is  cut  and  polished  for  ornamental  purposes.  It 
does  not  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  contorted  concre- 
tionary forms  is  the  tripestone  {QekrdMlfiin  or  SchlangenaUwaster). 

2.  Puudomorphous;  in  cubes  after  rock-salt. 

Comp. — Anhydrous  calcium  sulphate,  CaSO^  =  Sulphur  trioxide  58*8,  lime 
41-2  =  100. 

Pyr.,  etc. — B  B.  fuses  at  8,  coloring  Ihe  flame  reddish  yellow,  and  yielding  an  enamel-like 
bead  wbicli  reacts  alkaline.  On  charcoal  in  R.F.  reduced  to  a  sulphide;  with  soda  does  not  fuse 
to  a  clear  globule,  and  is  not  absorbed  by  the  coal  like  barite;  is,  however,  decomposed,  and 
yields  amass  which  blackens  silver;  with  fluorite  fuses  to  a  clear  pearl,  which  is  enamel-white 
on  cooling,  and  by  long  blowing  swells  up  and  becomes  infusible.  Soluble  in  hydrochloric 
acid. 

One  hundred  parts  of  water,  at  18*75°  C,  dissolve  0*2  part  of  anhydrite.  Cf.  further  under 
gypsum,  p.  833. 

Obs.— Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  and  often  the  same 
that  contain  ordinary  gypsum,  and  also  very  commonly  in  beds  of  rock-salt.  It  was  first  dis- 
covered at  the  salt  mine  near  Hall  in  Tyrol,  by  Abbe  roda;  and  next  that  of  Bex,  Switzerland. 
Other  localities  are  at  Aussee,  both  crystallizea  and  massive,  the  former  sometimes  in  splendid 
^eodes,  the  latter  brick-red;  at  Siilzon  the  Neckar.  in  WUrtemberg;  Himmelsberg,  near  llefeld; 
^ndreasberg-  Blaiberg  in  Caiinthla;  LUneburg,  Hannover;  Lauterberg  in  the  Harz;  Eapnik  in 
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Hungary';  Wieliczkain  Poland;  Isclil  in  Upper  Au8tria:Bei*chiesgaden  in  Bavaria;  at  RIenlhal 
and  elsewhere  in  the  Alps,  crystals,  or otlier  cavities,  within  quartz  crystals;  Stassfurt,  in  fine 
crystals,  embedded  in  kieserite.  in  cavities  in  lava  at  Santorin. 

In  the  U.  States,  at  Lockport,  N.  Y.,  line  blue,  in  geodes  of  black  limestone.  accompaDied 
by  crystals  of  cnlcite  and  gypsum;  also  at  Hillsboro,  New  Brunswick,  etc.  In  PenusylTanii, 
at  the  Darby  Tunnel  ou  the  Baltimoi'e  &  Ohio  R.  K.  near  Philadelphia;  iu  cavities  iu  limestone 
at  Nashville,  Tenu.  In  Nova  Scotia  it  forms  extensive  beds  at  the  estunry  of  the  Avon  and  the 
St.  Croix  rivers,  also  near  the  Five  Islands  and  elsewhere,  associated  with  gypsum,  iu  the 
Carboniferous  formation. 

Alt. — Absorbs  moisture  and  changes  to  gypsum,  cf.  Hamnierschmidt.  Min.  Mitth.,  5, 245, 
1883.  Extensive  beds  are  sometimes  thus  altered  in  part  or  throughout,  as  at  Bex.  iu  Switzer- 
land, where,  by  digging  down  60  to  100  ft.,  the  unaltered  anhydrite  may  be  found.  Sometimes 
specimens  of  anhydrite  are  altered  between  the  folia  or  over  the  exterior.  Also  altered  to  quartz 
and  siderite. 

Artif.— Obtained  from  fusion  (Mitscherlich),  also  (Hoppe-Seyler)  by  heating  gypsum  in  a 
closed  vessel  with  sodium  or  calcium  chloride;  again  (Gorgeu)  from  a  solution  at  a  red  beat  in 
the  chlorides  of  potassium,  sodium,  etc.  Cf.  Rose  (Ber.  Ak.  Berlin,  868.  1871),  who  describes 
the  trausformation  of  gypsum  into  anhydrite  in  a  solution  of  sodium-  chloride;  also  Hammer- 
Schmidt,  I.e.  Spezia  (Att.  Ace.  Torino,  21.  912,  1886)  shows  that,  contrary  "^o  earlier  statements, 
pressure  alone,  even  up  to  500  atmospheres,  is  not  sufficient  to  cause  the  fcKmation  of  anuydrite 
mstead  of  gypsum. 

Ref.— '  Min  Not .  10,  1,  1871.  This  is  the  position  of  Gwilich  and  von  Lang.  Ber.  Ak. 
Wien,  27,  25,  1857;  with  Mir.  and  Dx.,  a  =  100,  i  (above)  e:  QOl,  c  =  010,  r  =  110,/=  118; 
with  Naumann  and  Schi-auf,  a  =  001,  b  =  100,  c  =  010,  r  =  011,/=  311.  The  dissimilarity 
in  cleavage  makes  an  attempt  to  obtain  corresp{)ndence  iu  angle  between  this  species  and  barite, 
celestite  and  auglesite  quite  unsatisfactory. 

*  Cf.  the  monograph  of  Hbg.;  he  aads  as  probable  706.  708,  067.  •  Mir,  Phil.  Mag.,  47. 
124.  1874;  also  doubtful  021,  028.  *  Groth,  Min.-Samml.,  141,  1878.  *  Ubg.,  SatiUmu,  1.  c. 
•  Mgg.,  Jb.  Min.,  2,  258. 1888.  ^  Vater.  Stassfurt,  Zs.  Kr.,  10,  890.  1885.  •  Grailich.  l.c.Dx.. 
Propr.  Opt.,  2,  28,  N.  R.,  70.  1867.    »  Mir.,  Phil.  Mag.,  19,  177,  1841,  also  cf.  1.  c  1874. 


723.  ZINE08ITXI.    Zinkosit  Breiih.,  B.  H.  Ztg.,  11,  100, 1852.     Almagrerite. 

Anhydrous  zinc  sulohate.  ZnSOi,  according  to  Breithaupt,  occurring  at  the  mine  of 
Barranco  Jan>so  in  the  bierra  Almagrera,  Spain.  In  crystals  isomorphous  with  anglesite  and 
barite.     G.  =  4*881.    Needs  confirmation. 

Artificial  crystals  of  ZnSO«,  with  001,  101,  Oil,  gave  de  Schulten  :  101  a  101  =  64' 83", 
Oil  A  Oil  =  70' 88'.     G.  =  8-74.     Ax.  pi.  |  d.     C.  R.,  107,  405,  1888. 


724.  HTDROOTAMim.    Idrociano  A.  Seaeehi,  Note  Min.,   1,  p.  26,  1878;    from  Atti 
Accad.  Sci.  Napoli,  6,  read  March  12,  1870.    Hydrocyan. 

Orthorhombic.    Axes  d:i:i  =  0-7971  :  1  :  1-1300  A.  Scacchi*. 

100  A  110  =  38°  33i',  001  A  101  =  54°  48',  001  A  Oil  =  48°  29J'. 


Forms: 

b  (010.  «) 
widlO, /,  1,  Sec.) 

f»«i'"rr    77°   r 
kAf      =    64*  12* 
bk       =  ♦32''    6' 
uu'     r=    70*  89f 
«'       =    58'66' 


k  (120,  i-i)        e  (012,  H)       M  (112.  i) 
u  (102,  H)       d  (Oil,  l.{)       n  (212,  1-2) 


be     =  •60''  82 
dd    =    96^59 
Mfi'  =    63''21f 
fiM"  =    84°  23' 


^u"  =    49°  80' 

nn'  =  lOr  58* 
nn"  =  113°  8-r 
nn'  =    86°   5' 


After  Scacclii. 


Color  pale  green,   brownish  or  yellowish,  also  sky  blue. 
Translucent. 

Comp. — Cupric  sulphate,  CuSO^  =  Sulphur  trioxide  50-3,  cupric  oxide  49*^ 
=  100. 


Anal. — Scacchi,  1.  c. 

SO,  50-80 


Cu0  49  47    =    99-77 


Pyr.,  etc. — Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air. 
WheD  preserved  in  the  matrix  untouched  the  crystals  will  remain  two  or  three  days  witlwut 
sensible  alteration,  but  upon  being  detached,  or  even  touched,  they  change  color  almost  imrae* 
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diately.  In  the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowly,  and 
sei>anite  into  uiiuuie  granules,  which  seem  to  be  crystals,  though  too  small  to  allow  of  their  form 
being  determined.  1  he  cause  of  the  elliorescence  in  this  case  is  the  at)sorption  of  the  water  from 
the  atmosphere,  not  the  loss  of  water,  as  is  generally  true.  The  change  when  complete  results 
in  I  he  production  of  chal  cant  hit  e. 

Obs. — Found  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the  eruption 
of  October,  1868.  The  name  is  derived  from  vSoop,  watery  Kvavoi,  azure  blue,  in  allusion  to 
the  change  of  color  noted  above. 

Rex^— *  L.  c. ;  the  position  here  taken  is  that  which  brings  out  the  relation  in  form  to 
tnrite,  etc. 


726.  OROOOITE.  Nova  minera  Plumbi  J.  O,  Lehmann,  Acad.  Petrop.,  1766;  Pallas, 
Voyages,  2.  285,  1770.  Minera  Plumbi  mbra  W<Ul.,  Min.,  1778.  Itothes  Bleierz  Wem.,  Auss. 
Keunz.,  296,  1774.  Plomb  rouge  Macquari.  J.  Phys.,  34,  1789;  VauqiuUn.  Bull.  Soc.  Philo- 
math., and  J.  Phys.,  46.  898.  1794,  46.  152,  811,  1798.  Plomb  chromate  //.,  Tr.,  3,  1801. 
Chromate  of  Lead.  Chromsnures  Blei,  Bleichromat,  Chrombleispath,  Oerm.  Kallochrom 
Uaium  ,  Handb.,  1086.  1818.  Crocoise  Beud.,  Tr.,  2.  669.  1882.  Crocoisit  Kbl.,  Grundz.,  282, 
1838.     Krokoit  Breith.,  Handb.,  2,  262,  1841.    Lehmaunite  B.  <t  M.,  557.  1852. 

Monoclinic.     Axes  c  :  i  :  <5  =  0-960342  :  1  :  0-915856 ;  /3  =   77°  32'   50"   = 
001  A  100  Dauber-Koksharov*. 

100  A  110  =  43°  9'  36',  001  A  101  =  37°  40'  57",  001  A  Oil  =  41°  48'  23". 


Forms*: 

a  (100,  ^i) 
b  (010,  i-i) 
c  (001,  O) 

a  (810,  »-S) 
d  (210,  i^S) 
ff  (320,  i-lf 
«K110,  /) 
C(350. 
/  (120 

h  (101.  -  1-i) 
p  (502,  -  l-i) 


n  (401,  -  4-i) 
X  (801,  -  8  i) 
k  (101,  l-i) 
X  (SOl,  8-i) 
I  (401,  4-i) 
€  (501,  5-i) 
e  (801,  6-») 

10  (012,  H) 
ff  (Oil,  l-i) 
y  (021,  2.i) 

i  (111,-1) 
jr  (221,-2) 


e  (331,  -  8) 
a   (441,-4) 

^  (iia.  i) 

r  (223,  f) 

V  (in,  1) 

e  (lll-l.  -  11-ii) 
1^(911,  -9-6) 
0(812,  -  4-8) 
iV(711,  -  7-7) 
ff  (412.  -  2-4) 
g  (12-41.  -  12-8) 
X(2110,  -  J-S) 


g  (841,  -  8-8) 
Q  (958.  -  8^) 
J5r(485,  -  H) 
6  (lllOl.-11-TJ) 

p  (i8i-5,  v-iS) 

r  (fill.  9-6) 
r  (8l2.  8-8) 
j1(511,  5-5) 
2?(i8-41,  18f) 
$  (411,  4-4) 
fi  (812,  1-8) 
0(811,  8-8) 


^(821,  6-8) 
F(981.  9-8) 
B  (521.  5-f ) 
u  (211,2-2) 
J^(828,  M) 
o  (8-710,  l-f) 

3r(6io-9,  -  V4) 

<r  (352,  -  ^-4) 
i  (128,  -  1-2) 
M  (154.  -  t-5) 
2>(265,  f8) 


1. 


3. 


5. 


^ 

Sra- 

:^. 

i 

\ 

/^ 

t 

r< 

r^ 

/ 

m 

d 

m 

■  R 

y 

^ 

W 

\ 

Figs.  1-5,  after  Dauber;  1-8.  Siberia;  4,  Brazil. 

rhmber  adds  the  followinfras  probabU:  280.  601,  443,  865,  10  8*4,  16*5  4.  582.  852.  652,  619, 
d23,  ii-8  4,  722,  §82,  i8-5-2,  12-5  4,  15-7-5.  582,  i8-8-6.  111010,  788.  8-4-12.  848,  688, 128,  8-812; 
and  the  following  tis  doubtful:  530.  450.  840,  380.  501.  803.  702.  085.  554,  882.  11-31,  18-6-1, 
12-9  4:  i8l'4.  12  1-4.  i5-2-3,  718.  2i-8-5,  i8'3-4,  i7-5-4,  416,  i§-8-2,  11-5  1,  748,  iO-910.  li  10  A 
456.  d62. 
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aa'"  =  84'  48' 

da"  =  50'  14f 

mm"  =  86'  19' 

ff'  =57*    8' 

en  =  68'  66' 

ek  =  49'  82' 

ex  =  82'  llf 

el  =  87'  16' 


vne  = 

Cf'  = 

yy'  = 

c«  = 

eB  = 

cm  = 


48' 11' 

88' 87' 

121'  85' 

46' 58' 
67'2(H' 
70'  84' 
80' 67' 


cX 
ev 

at 
a'v 

tf 

ee' 


85' 44' 

58*^24' 

48' 88' 
60*52' 

60' 50' 
79' 28' 
81' 34' 


2? 

uu' 
a'u 

m'l 
mu 


=    84'   0* 
=    72' 18' 


49' 
88' 
82' 
45' 
106" 


12' 

8' 

1' 

15' 

60' 


Crystals  usually  prismatic  {tn,  rarely  t  (111) ),  but  habit  very  varied;  some- 
times resembling  acute  rhombohedral  forms  (f.  4).  Faces  mostly  smooth  and 
brilliant;  m  vertically  striated.    Also  imperfectly  columnar  and  granular. 

Gleava^:  m  rather  distinct;  c,  a  less  so.  Fracture  small  conchoidal  to  un- 
even. Sectile.  H.  =  2'5-3.  O.  =  5*9-6*1.  Luster  adamantine  to  vitreons. 
Color  various  shades  of  bright  hyacinth-red.     Streak  orai^e-yellow.     Translucent. 

Optically  +.  Ax.  pi.  ||  b.  Bx»  A  <!  =  +  5**  30'.  Dispersion  inclined,  very 
large  (oil).    Axial  angle  large : 

2H,  =  97"  86    2Hy  =  97'  0'     n,  =  1  468     .*.  2Vy  =  64'  8'     fi^  =  2*42  appiox..  Dx* 

Comp. — Lead  chromate,  PbCrO^  =  Chromium  trioxide  31*1,  lead  protoxide 
68*9  =  100. 

AnaL—l.  Bftrwald,  Zs.  Er.,  7.  170,  1888.    Also  Pfaff.  Berzelius.  5th  Ed. 

1.  Berezov  CrO.  81 16  PbO  68  82    =    9998 

Yauquelin  discovered  the  metal  chromium  in  this  mineral  in  1797. 

P^.,  etc.— Id  the  closed  tube  decrepitates,  blackens,  but  recovers  its  original  color  od  cool- 
ing. B.B.  fuses  at  1*5,  and  ou  charcoal  is  reduced  to  metallic  lead  with  deflagration,  leaving  s 
residue  of  chromium  oxide,  and  giving  a  lead  coating.  With  salt  of  phosphorus  gives  an  emerald- 
green  bead  in  both  flames. 

Obs.— First  found  at  Berezov,  in  crystals  in  quartz  veins,  or  intersecting  gneiss  or  granite; 
also  occurs  ut  Mursinka  and  near  Nizhni  Tagilsk  in  the  Ural,  in  narrow  veins,  traversing  decom- 
posed gneiss,  and  associated  with  gold,  pyrite,  galena,  quartz,  and  vauqueliuite;  in  Brazil,  at 
CoDgonhas  do  Cumpo,  in  fine  crystals  in  duconiposed  granite:  at  Rezbdnya  in  Hungary,  at  (he 
mine  of  St.  Anthony;  Moldawa  in  Hungary;  on  Luzon,  one  of  the  Philippines,  whence  crystals 
were  received  by  J.  D.  Dana  in  1842,  from  El  Sefior  Koxas  of  Manila,  ana  understood  to  be  from 
the  northern  peninsula  of  Luzon;  according  to  Dr.  Hochstetter.  at  the  mines  of  Labo.  in  the 
rrovince  of  North  Camariues,  ou  the  southeastern  peninsula  of  Luzon  (Dauber).  Occurs  iu 
limited  quantities  with  vanadinite,  wulfenite,  etc.,  in  some  of  the  mines  of  the  Vulture  distnci, 
Maricopa  Co.,  Arizona. 

This  species  was  first  noticed  bvLehmann  (I.e.).  The  name  Orocoite  is  from  Kpotco^,  ta/^ron, 
Berthier,  in  18:^2,  gave  the  word  the  bad  foi-m  Croeoue,  which  von  Kobell  altered,  iu  1^,  to 
CrocotsiU!,  and  Breithaupt,  iu  1841,  to  Croeaite  (Krokoit),  and  v.  Kobell  also  to  this  last- mentioned 
form  in  his  later  works. 

Artif.— Formed  by  ManroKS  (Lieb.  Ann..  82,  a59,  1852)  by  the  fusion  together  of  potassium 
rhromate  and  lead  chloride;  also  by  Drevermann  (ib..  89,  86,  1854)  by  the  diffusion  method 
using  potassium  chromate  and  lend  nitrate.  Also  more  simply  in  crystaU  like  the  native 
mineral  by  Bourgeois,  Bull.  Soc.  Win  ,  10.  187,  1887. 

Ref.— '  Uml.  Dbr..  Ber.  Ak  Wien,  42.  19.  1860;  Pogg..  106,  150,  1859,  and  Kk.,Min. 
Ru^sl..  7,  97,  1875.     See  Dbr.  for  values  for  other  localities. 

*  See  Dbr.,  1.  c  ;  Mir.,  Min.,  657;  llbe.,Min.  Not.,  3,  27. 1860,  who  gives  a,  /Jfrom  Berezov. 
•Mir.,  1.  c,  not  noted  by  Dbr.,  but  requiring  contirnmtion.  *  Bull.  Soc.  Min.,  6,  108,1882; 
Cf.  also  Barwald,  who  makes  the  refractive  index  somewhat  higher,  Zs.  Kr.,  7.  170,  1882. 

A  lend  chromate  from  Pretoria.  Transvaal,  S.  Africa,  afforded  Dawson:  CrOi  25  24. 
PbO  74-76  =  100.    This  corresponding  nearly  to  4Pb0.8CrO«.    Min.  Mag.,  6,  xvni.  1885. 

726.  PHCENIOOOHROITB.  Melanochroit  Hermann,  Popg.,  28.  162.  1838.  Pbcniko- 
chroit  Oloeker,  Grundr.,  612, 1889.     Subsesquichroraale  of  Lead  Thorn.   PhOuicit  Uaid,,  Handb.. 

504,  1845. 

Orthorhombic  ?  Crystals  usually  tabular,  and  reticularly  interwoven 
Also  inaRsive. 

Cleavage  in  one  direction,  perfect.  H.  =  3-3-5.  G.  =  5-75.  Luster  resinous 
or  adamantine,  glimmering.  Color  between  cochineal-  and  hyacinth-red;  becomes 
lemon-yellow  on  exposure.     Streak  brick-red.     Subtranslucent  to  opaque. 

Comp. — A  basic  lead  chromate,  3Pb0.2CrO,  =  Chromium  trioxide  23*2,  lead 
protoxide  76  -8  =  100. 


VAUqUELINITE. 
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AhaL— Hermftnn,  1.  c. 


CrO,  28-81 


PbO  7669    =    100 


Pyr^  etc.— B.B.  on  charcoal  fuses  readily  to  a  dark  mass,  which  is  crystaHine  when  cold. 
In  R.F.  on  charcoal  gives  a  coating  of  lead  oxide,  with  globules  of  lead  and  a  residue  of 
chromium  oxide.  Gives  the  reaction  for  chromium  with  fluxes.  Dissolves  in  hydrochloric  acid 
with  the  separation  of  lead  chloride. 

Obs.— Occurs  in  limestone  at  Bereasov  in  the  Ural,  with  crocoite,  vauquelinite,  pyromorphite, 
and  ealeoa. 

Earned  Melanoc^iraite  by  Hermann,  from  neXai,  black,  and  ;tA'(icr,  color.  But,  as  the  color 
is  red,  and  not  black,  and  the  name  is  therefore  false  to  the  species,  Glocker  changed  it  to  Phceni- 
eochraUe,  from  0oivikco%,  deep  red,  and  Xfi^^'*  ^^^  ^^  ^^i^  &^  is  followed  by  Uiiusmaiiu.  The 
abbreviated  form  pftanicite  is  bad,  because  it  is  too  much  like  the  name  of  anotlier  mineral, 
phenaeite. 

Artif.— Meunier  obtained  phcenicocroite  bv  the  action  of  a  solution  of  potassium  dichromate 
on  galena,  C.  R.,  87,  656,  1878.    Cf.  earlier,  Drevermann,  Lieb.  Ann.,  89,  86,  1854. 


727.  VAUQUBIiINITB.  Vauqueline  Berz.,  Afh.,  6,  246,  1818.  Yauquelioite  Berz., 
K.  Syst.  Min.  Paris,  202,  1819.  Chromate  of  Lead  and  Copper  Phillips.  Laxmannite  A.  E. 
JfordenMold,  Ofv.  Ak.  Stockh.,  24,  655,  1867;  Fogg.  Ann.,  137,  299,  1869.  Phosphochromite 
Bermann,  J.  pr.  Ch.,  1,  447,  1870. 

Monoclinic.      Axes  a  :  ^ :  <5  =  0-74977  :  1 :  1-39083;  /?  =  ♦69°  3'  =  001  A  100 
Koksharov*. 

100  A  110  =  35°  0',  001  A  101  =  ^79°  0',  001  A  Oil  =  52°  24J'. 

d  (Oil,  14) 
u  (dSl,  9-8)? 

y  (146,  f4) 


Forms ' : 

to  (940.  »-!)? 

g  (370,  •-!)?                 n  (102,  i-l) 

a  (100.  ^l) 

«   (320,  rf^f) 

6  (102,  -  i-i)            P  ^^  H> 

e  (001.  0) 

111(110.  /) 

_              * 

^  (804,  -  U             *  (1^1'  1-*) 

9  (410,  1 4) 

/  (120,  i-S) 

m" 

— 

lO**  51f           ce 

ss 

88'    2i'           <jp    =    68'  51' 

tz'" 

~~ 

50'    8'             ex 

^z 

40°  5r             def  =  104''  49' 

mm" 

= 

•n"    0'             en 

ss 

62'  21'             eu   =    72"  49' 

r 

= 

IV    8i' 

<y    =  45°  44i' 
uu'  =  26°  47' 

yy' 


=  85°  86' 


Twins:  tw.  pi.  e  (102 )\  Crystals  usually  minute,  often  wedge-shaped; 
irregularly  aggregated,  and  in  mammillary  forms.  Also  reniform  or  botryoidal, 
Hud  granuhir;  amorphous. 

Fracture  uneven.  Brittle.  H.  =  2*5-3.  G.  =  5"8-6'l.  Luster  adamantine 
to  resinous,  often  faint.     Color  green  to  brown,  apple-green,  siskin-green,  olive- 

freen,  ocher-brown,  liver-brown;     sometimes  nearly  black.     Streak  greenish  or 
rownish.     Faintly  translucent  to  opaque. 

Comp. — A  phospho-chromate  of  lead,  perhaps,  as  suggested  by  Rammelsberg, 
2(Pb,Cu)CrO,.(Pb,Cu),P,0,  =  Chromium  trioxide  15'0,  phosphorus  pentoxidelO'6, 
lead  protoxide  69*5,  cupric  oxide  4*9  =  100. 

AnaL—l,  2,  NordenskiOId,  1.  c.     8,   Hermann,  1.  c.     4,  Pisani,  Bull.  Soc.  Min.,  3,  196, 
1880.     5.  Nicolayev,  Min.  Russl.,  8,  858. 


f< 


PaO, 

CrO, 

PbO 

CuO 

Fe,0, 

H,0 

Q.  =  5  77 

805 

15-26 

61-26 

12-48 

109 

1-31  =    99-40 

8-57 

16-76 

61-06 

10-85 

1-28 

0-90  =    99-42 

G.  •=  5-80 

994 

1018 

68-88 

7-86 

2-80 

116  =    99-78 

9-78 

15-80 

70-60 

4-57 

— . 

—    =  100-75 

G.  =  606 

928 

11-95 

62-70 

9  58 

— 

8-00  =    96-46 

1.  ZMxmanniis 

2. 

8.   Ph 

4. 


Berzelius  gave  for  the  original  vauquelinite:  C!-0«  2883,  PbO  60'87.  Cu  1080  =  100,  which 
correspond  to  S[Pb,Cu)0.2CrOs;  he  probably  overlooked  the  phosphoric  acid,  for  the  observations 
of  Des  Cloizeaux  and  Koksharov  make  it  almost  certain  that  vauquelinite  and  laxmannite  are 
f dentical.  although  NordenskiOld  argues  for  the  presence  of  a  pure  chromate.  free  from  phosphoric 
acid,  with  his  laxmannite.  All  the  crystals  examined  by  Koksharov  proved  to  contain  PaOt,  but 
varying  somewhat  in  amount  (8  to  10  p.  c.)  as  explained  by  the  associated  pyromorphite.  Some 
aiitbors  give  the  name  laxmannite  to  the  above  phospho-chromate,  the  existence  of  which  is  suffi. 
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dently  proved,  and  retain  vauquelinite  for  the  still  hypothetical  chromate,  assumed  tohavet^e 
compositioD  given  above.  This,  by  the  way,  is  identical  with  that  of  phoenicochroite  except  in 
the  preseuce  of  copper. 

Pyr.,  etc — B.B.  on  charcoal  slightly  intumesces  and  fuses  to  a  gray  submetalilc  globu'e, 
yielding  at  the  same  time  small  globules  of  metal.  With  borax  or  salt  of  phosphorus  allords  & 
green  transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  black, 
according  to  the  amount  of  mineral  in  the  assay;  the  red  color  is  more  distinct  with  tin.  Partlj 
soluble  in  nitric  acid. 

Obs.— Occurs  with  crocoite  at  Berezov  in  the  Ural,  generally  in  mammillated  or  amorphotiB 
masses,  or  thin  crusts;  early  reported  at  Pontgibaud  in  the  Puy-de-D6me  (but  needs  confirma- 
tion,  Dx  ):  also  with  the  crocoite  of  Brazil. 

At  the  lead  mine  near  Sing  Sing  it  iias  beeu  reported  by  Dr.  Torrey  in  green  aud  brownidi 
green  mammillary  concretions,  and  also  nearly  pulverulent;  and  at  the  Pequa  lead  miue  in  LaD- 
caster  Co..  Pa.,  in  minute  crystals  and  radiated  aggregations  on  quartz  and  galena  of  siskin-  to 
apple-^eo  color,  with  cerussite.  Probably  also  ^i\x  crocoite,  vanadinile,  wulfeiiite  at  some  of 
the  mines  in  the  Vulture  district  in  Mancopa  Co.,  Arizona.  All  these  American  localities 
require  revision. 

Named  after  Vauquelin,  the  discoverer  of  the  metal  chromium,  and  also  the  first  one  ta 
notice  the  crystals  of  this  species  (J.  Mines,  6.  787).  Laxmannite  is  for  the  chemist  Praf.  £. 
Laxmann.  who  early  traveled  extensively  in  Siberia,  and  (Nd.)  first  called  attention  to  tbe  miQ< 
ei-als  of  Berezov. 

John  describes  a  greenish  or  brownish  e/<r0f7l(^|?/uMp^to0f  20adande0})p0r(Chrom•Phospbo^ 
kupferbleispath)  from  Berezov,  Siberia,  as  occurring  in  small  crystalline  concretions,  having  th4 
surface  covered  with  capillary  prisms;  H.  =  S^-8;  opaque  to  subtransluceut;  fracture  uneveD. 
powder  dull  greenish.  Analysis  afforded  (Jb.  Min.,  67, 1845):  PbCrO^  450,  PbO  19  0,  CuOll  20, 
P9O6  4-10,  CrOs  7*50,  manganese  tr.,  HaO  1'78,  impurities  11*42.  To  a  large  extent  soluble  ia 
nitric  or  hydrochloric  acid.     It  is  probably  only  an  impure  vauquelinite. 

Ref.— '  Crystals  with  the  composition  given  in  anal.  5,  Min.  Russl.,  8,  845.  1878.  Scealsa 
Nd.,  1.  c,  and  Dx.,  Bull.  80c.  Min.,  6.  58,  1882,  whose  angles  vary  rather  widely  from  these. 
*  Kk.,  p.  857,  also  Dx.  *Haid.;  the  specimen  supposed  to  be  from  Pontgibaud,  cf.  Dx., 
1.  c,  p.  56. 

^09&k\TK  BreiViaupU  B.  H.  Ztg.,  17,  54, 1858.  From  Berezov,  occurring  in  small  orang* 
yellow  crystals  with  vauquelinite.  Described  as  orthorhombic,  with  a  prismatic  angle  of 
62*'-70*',  and  traces  of  prismatic  cleavage:  the  luster  between  vitreous  ana  waxy;  streak  dull 
yellowish  white;  H.  =  8-0;  G.  =  5'2.  According  toPlatiner,  it  gives  the  reactions  of  chromic 
acid  and  oxides  of  lead  and  zinc. 

Tauapacaitk  Raimondi,  Min6raux  du  Perou,  p.  274,  1878.  Occurs  in  minute  fragments ol 
a  brilliant  yellow  color,  in  the  midst  of  soda  niter  (the  varieiy^  called  ctUiehe  aeufrado,  p.  871). 
£ssentially  a  pota»«iuin  cbromate,  but  mixed  with  a  little  sodium  chloride,  sodium  nitrate,  npd 
scxiiuin  and  potassium  sulphates.  From  the  province  of  Tarnpac&,  Chili;  also  (Doraeyko,  Min. 
Chili,  8(1  Ed.,  447)  in  the  natural  salt  deposits  of  the  desert  of  Atacama,  Chili.  It  needs  furthev 
examinntion. 

Calcium  Chromates.  On  the  artificial  formation  and  crystalline  form  of  various  calcium 
chromnies,  see  H.  B.  v.  Foullon.  Jb.  G.  Reichs.,  40.  421,  1890.  The  salts  described  have  tbe 
composition  :  Ca«CrOi  -|-  8HaO,  monoclinic;  CaCr04  +  2H9O,  monoclinic  and  isomorphoui 
with  gypsum;  CaCr04  -h  H9O,  orthorhombic. 

Sulphates  of  Merctjbt.  Seyfriedsberger  has  described  two  sulphates  of  mercury  from 
the  mercury  furnace  at  Idria,  Hg9S04  and  HgSO^.  The  former  occurs  in  orthorhombic  crys- 
tals, with  a  (100).  b  (010),  c  (001),  m  (110),  p  (280), /(102),  g  (208),  h  (101),  d  (Oil),  o  (HI).  AxisI 
ratio  d:b'A  =  0666  :  1  :  0-707.  Angles:  mm"'  =  67^*  20',  AA'  =  98'  80',  dcf  =  70"  38'.  etc  Zs. 
Kr.,  17,  488,  1890. 


Sulphates  with  Chlorides,  Carbonates,  etc. -In  part  hydrous 

compounds. 

728.  Sulphohalite      3Na,SO,.2NaCl  Isometric 

a  :h:6 

729.  Caracolite  Na,SO,.Pb(OH)Cl?        Orthorhombic        0-5843 :  1 : 0-4213 

a:l : i  fi 

730.  Kainite  MgSO,.KCl  +  3H,0    Monoclinic    1-2187:  1  :  0-5863    85"  6 

731.  Connellite  Cu.,(Cl,OH),SO,.  +  15H,0  Hexagonal  6  =  1-1562 

732.  SpangoUte         (AlCl)Cu,(OH)„SO,  +  3H,0         Rhombohedral  t  =  2-0108 


o  of 
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783.  Hankttte  4Na,S0,.Na.C0,  Hexagonal         t  =  1-0140 

a  lb  \i  p 

734.  LeadhiUite        4PbO.S0..2CO..H,0?    Monoclinic    1-7476  :  1 :  2-2154  89°  48' 
Two  double  salts,  sulphates  and  nitrates  of  sodium,  are  described  on  p.  878. 


728.  SniJ»HOHAIJTII.  W.  E.  Hidden  and  J,  B.  Mackintosh,  Am.  J.  Sc,  36,  463, 1888. 
Sulfolialit  Oerm. 

Isometric.  In  dodecahedrons,  also  with  cubic  and  octahedral  faces;  an  appa- 
rent development  of  the  latter  according  to  tetrahedral  symmetry  has  been  noted*. 
H.  =  3-5.  G.  =  2*489.  Luster  vitreous.  Color  faint  greenish  yellow.  Trans- 
parent. 

Comp.— 3Na,SO,.2NaCl  =  Sulphur  trioxide  442,  chlorine  13'0,  soda  45*7 
=  102-9;  or,  Sodium  sulphate  78-5,  sodium  chloride  21-5  =  100. 
AnaL — Muckiutosb,  1.  c. 

SOa  42  48  CI  13  12  NaaCO,  1-77 

Tbis  is  interpreted  as  Na,S04  7541,  NaCl  21-62,  NaaCO,  1*77  =  9880.  If  tbe  loss  is 
regarded  as  NusiS04  and  tbe  NasOOs  is  taken  as  replacing  a  small  part  of  the  sulphate,  tbe 
above  formula  is  obtaiued.     Slowly  soluble  in  water. 

Obs. — Observed  implanted  upon  crystals  of  hanksite  from  Borax  lake,  San  Bernardino 
Co.,  California;  obtained  from  a  cavity  reached  in  boring  at  a  deptb  of  85  feet 

Re£.— >  Cf.  Hidden,  Am.  J.  Sc,  41,  488, 1891. 

729.  OARAOOUTB.     Web%ky,  Ber.  Ak.  Berlin,  p.  1045,  1886. 

Orthorhombic  (?)  and  pseudo-hexagonal  by  twinning.  Axes  &  :i  :  i  = 
0-6843  :  1  :  04213  Websky*. 

100  A  110  =  30°  17|',  001  A  101  =  35^  4Tf ',  001  A  Oil  =  22°  50^'. 

Measured  angles:    pj/'  =  *87°  44',  pp^^  =  "lOO?  16',  also  pp'  =  67'  13'  (calc). 
As  a  crystalline  incrustation;  the  crystals  have  the  form  of  a  hexagonal  pyramid 
with  base  and  prism,  but  are  explained  as  trillings^  analogous  to  aragouite,  with 
the  prism  as  twinning  plane,  vnn   '  =  60°  35J'. 

Cleavage  not  noted.     H.  =  4*5.     Luster  vitreous.     Colorless. 
Comp.— Perliaps  Pb(OH)Cl.Na,SO,  =  Sulphur  trioxide  20-0,  lead  protoxide 
55*5,  soda  15*5,  chlorine  8*8,  water  4  5  =  104'3. 
AnaL — ^Websky,  1.  c,  on  impure  material. 

SO.  CI  Pb  Cu         FeO       ZnO 

16-70       1018       50-88       251        0-88       0-29  insoL  1-84  =  8278  +  2*80  (O  =  CI)  =  8508 

Adding  12*46  Ka,0  =  equiv.  of  SO.  (diminisbed  by  equiv.  of  ZnO  and  FeO),  261  p.  c.  H.O 
remains.  Tbis  is  interpreted  as  consisting  of  88*9  p.  c.  caracolite  and  14*26  percylite  (with  1*84 
residue),  but  the  result  is  very  problematical. 

Pyr.— Fuses  in  the  Bunsen  flame  to  a  brown  glass  giving  a  strong  soda  flame  with  a  blue 
spot  close  to  tbe  assay.  Partially  dissolved  by  water,  tbe  solution  evaporated  depositing  cubes 
of  sodium  chloride,  etc. 

Obi. — Occurs  intimately  mixed  with  blue  cubes  of  percylite  as  an  incrustation  and  in  crevices 
in  a  gangue  consisting  of  galena,  an^lesite,  and  (quartz.  From  Mina  Beatriz,  Sierra  Oorda, 
Atacama,  some  20  or  30  miles  from  Caracoles,  Chili  (cf.  Fletcher,  1.  c,  and  Sandb.,  Jb.  Min., 
2.  75,  1887. 

Re£. — ^  L.  c,  it  may  prove  that  the  crystals  belong  to  the  hexagonal  system  to  which  they 
approximate  closely;  cf.  Fletcber,  Min.  Mag.,  8,  172,  1889. 

Chlobothionite.  Clorotionite  A.  ScaceJii,  Att.  Accad.  Napoli,  6, 1873  (Contrib.  Min.,  n, 
p.  59). 

Occurs  in  thin  crystalliue  mammillary  crusts  of  a  bright  blue  color.    Analysis: 

SO4  82*99  CI  2004  Cu  19*56  K  2629  loss  1*12    =     100 

Crystals  obtained  by  recrystnllizntion  from  a  solution,  and  thus  purer  than  the  original 
material,  gave  esseuiinlly  tl)e  same  result.  Formula  K.SO^.CuCU  =  1SO4  31  2.  CI  23  0,  Cu 
20*5.  K  25*3  =  100.  From  Vesuvius,  as  a  result  of  the  eruption  of  April,  1872.  The  name 
records  tbe  presence  of  chlorine  and  sulphur  (deior). 
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SULPHATES,   CHROMATES,  ETC. 


730.  SAINITZI.    Zincken,  B.  H.  Ztg.,  24,  79,  1865. 

Monoclinic.     Axes  a  :  ^  :  (J  =  1-21866  :  1  :  0-58635;  ft  =  85''  5f '=  001  A  100 
Groth'. 

100  A  110  =  50°  31i',  001  A  101  =  24°  43J',  001  A  Oil  =  30°  17|'. 


Forms' : 

« aoo,  i-i) 
J  (010,  a) 

:  (001,  0) 


I  (310.  1 8)» 
J  (210,  *.2)« 
m  (110,  /) 


i  (101.  -  l-i)» 
r  (201,  -  2-i) 
n  (401,  -  4-i)» 
d  (021,  2-i)* 


Al80«  doubtful  ^  (980),  4  (l'18'7). 
1. 


«  (884,  -  |)» 

<>  (111,  -  1) 
V  (221,  -  2)* 
€  (228.  |)« 


«"'  =  44'    4' 

tt"'  =  62'  81' 
fnfii'"=101'    8' 

cr  =  41*  82' 

def  =  98'  58' 

CO  =85-58' 

ev  =  (50^  39' 

eoo  =  88°  14i' 


« (111.  1) 
«  (311,  -  Zif 

X  (181,  -  a^)i 

4  (181,  84) 


«B    =  60*  ir 

ao     =  •68'  ar 
a'co  =  •rr    5i' 
<>«'"  =*105"  4T 

<»'    =  54'  r 

aooo'  =  57"  ir 
xs^  =  113*  88' 
$$'     =  117'    6' 


Figs.  1,  2,  Loederburg,  Luedecke. 


Crystals  often  tabular  |  c; 
also  prismatic  {co),  pyramidal  o 
and  CO,  Faces  c  uneven  and 
broken.  Also  granular  massire 
and  in  crystalline  crusts. 

Cleavage:  a  very  distinct; 
tn  distinct;  b  less  so;  also  o,  co  Bkg.  H.  =  2-5-3.  G.  =  2-067-2-188.  Luster 
vitreous.     Color  white  or  colorless  to  dark  flesh-red. 

Optically  -.     Ax.  pi.  |  ft.     Bx.  A  ^  =  -  8°  Groth,  -  10°  43'  Zeph.    Di8pe^ 
sion  inclined,  very  distinct.    Axial  angles: 

2E,  =  141'  approx. 


Also 


2H,  =  86"  40'  Groth 


2Ha.r  =  87*  8'  Li     2Ha.y  =  87'  8'  Na     2Hmgr  =  87'  0'  Tl     2Ho.y  =  98'  80*    .-.  2Vy  =  84'  SST 

Comp.— MgSO^.KCl  +  3H,0  =  Sulphur  trioxide  32-1,  chlorine  14-3,  magnesia 
IG'l,  potassium  18*9,  water  31-8  =  103-2;  or,  Magnesium  sulphate  48*2,  potassium 
chloride  300,  water  21-8  =  100. 

AnaL— 1.  Philipp,  Zs.  G.  Gks.,  17.  649.  1865.  2,  Frank,  Ber.  Ch.  Ges.,  1.  121,  1868.  Rg.. 
Min.  Ch.,  261.  1875.  3,  Hauer.  Jb.  G.  Reichs..  20,  141,  1871.  4,  Tschermak,  Ber.  Ak.  WieD. 
«3  (1),  311.  1871.    5,  Liuck,  Zs.  Kr.,  16,  672,  1889. 


80, 

01 

MgO 

K 

Na 

H,0 

82-98 

14-52 

16-49 

18-54 

1-30 

21  00  =     99-8S 

83  54 

14-15 

16-41 

16  29 

m— 

19-47  =    99-« 

82  24 

1508 

16-12 

15-25 

0-69 

21-87  =  100  70 

82-84 

14-56 

16-75 

15'66 

003 

20-73  =  100  07 

34-80 

1897 

16-61 

14-99 

— 

21  11  =  100-W 

1.  Stassfurt 

2. 

8.  Kahisz 

4. 

5.  Douglashall 

Does  not  deliquesce,  but  easily  soluble  in  -water.  The  solution  vields  crystals  of  picTx>inerite 
leaving  the  potassium  chloride  behind,  whence  the  earlier  view  that  kainite  of  Zincken  was 
nothing  but  the  impure  picromerite.(cf.  5th  Ed.,  p.  64'2). 

Obs.— Found  in  granular  masses,  less  often  in  crystals,  at  Stassfurt;  with  picromerite 
(sclicpnite).  halite,  and  sylvite  at  Aschersleben;  at  Ealusz,  Galicia,  in  beds  of  consideTable 
thickness  (Tsch.,  1.  c). 

Artif.— A.  de  Scbulten  (C.  R.,  Ill,  928,  1890)  describes  the  synthesis  of  kainite  by  the 
evaporation  of  a  concentrated  solution  of  500  ^r.  of  crystallized  magnesium  chloride  with  a  solu- 
tion containing  40  gr.  potassium  sulphate  and  56  gr.  of  magnesium  sulphate.  An  analysis  of 
crystals  obtained  gave: 


SO,  88-80 


CI  14  08 


MgO  1717 


K  1509 


H,0  20  60  =  100-09 


Ref.— 1  Stassfurt,  Pogg.,  137.  442.  1869.    »Zeph..  Zs.  Kr..  6.  284, 188^1.    »  Luedecke,  Loeder 
burg,  Zs.  Nat.  Hnlle,  68,  656.  1885.    *  Bkg.,  Zs.  Kr.,  16,  569.  1889. 
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731.  OONNBLUT&.  Cupper  Ore  of  an  azure-blue  color,  composed  of  needle  crystals 
(fr.  Wheal  Providence)  Rashleigh,  Brit.  Min.,  2,  18,  pi.  12.  f.  1,  6,  1802.  Sulphato-chloride  of 
Copper  Conrul,  Rep.  Brit.  Assoc,  1847.    Connellite  Dana,  Min.,  528, 1850. 

Hexagonal.    Axis  6  =  1-1562;  0001  A  1011  =  53°  10'  N.  Stoiy-Maskelyne*. 
Forma*  t  e  (0001,  0),  m  (1010,  /),  a  (1120,  f-2),  p  (1011.  1),  ie  (ll-2i8-8,  V-H). 

Angles:  nap  =  86'  50^,  pp'  =  AT  lOf,  pp"  =  •106'  20',  ww'  =  42°  48*'.  t£W«*  =  21**  69', 
toupit  -  2V  (y,  ap  =  46'  r,  at€  =  24"  4*',  mw  =  18*  18'. 


1. 


/^ 


Crystals  slender,  or  acicalar,  usually  hexagonal  prisms,  a,  with  the  pyramid 
p;  sometimes  also  with  the  dihexagonal  pymmid  to;  also 
stout  prisms,  a,  m  with  basal  plane.    In  radiating  groups, 
forming  botryoidal  or  rounded  masses. 

H.  =  3.  G.  =  3'364.  Luster  vitreous.  Color  fine 
blue;  of  the  powder  pale  greenish  blue.  Translucent. 
Optically  uniaxial,  positive,  Btd. 

Comp.  —  Probably    Cu,,(Cl,0H),S0,..15H,0.     Neg- 
lecting the  hydroxyl,  regarded  as  replacing  part  of  the 
chlorine, the  percentage  composition  is:  Sulphur  trioxide 
4'8,  cupric  oxide  72"1,  chlorine  8*6,  water  16-4=  101*9. 
AnaL^Penfield,  made  on  0074 gram.  Am.  J.  Sc, 40, 82. 1890. 

BO,  4-9        CI  7-4        CuO  728        H,0  16  8  (at  100°  0*4)  =  101*8 


r.,  etc. — B.B.  fuses  at  2  to  a  black  shining  globule  coloring 

the  flame  ^reen.    Gives  add  water  abundantly  in  the  closed  tube. 

Insoluble  m  water,  but  easilv  soluble  in  nitric  or  hydrochloric  iicid. 

Obs. — In  Cornwall,  at  Wheal  Unity  and  Wheal   Damsel,  in 

dender  crystals,  not  over  ^^i^  in.  in  diameter  and  ^  in.  thick. 

I.  in  length  at  the 


V^ 


m 


m 


Figs.  1,  2.  Cornwall, 
Maskelyne. 


Recently  (1885)  found  in  crystals  up  to  4  mm. 

Uarke  Vallev  mine  in  Eastern  Cornwall  with  cuprite,  malachite,  and  chalcophyllite,  and  in  the 
Camborne  district  with  cuprite,  azurite.  malachite,  brochantite,  etc.  Also  noted  with  cuprite, 
malachite,  and  quartz  from  Kamaqiialand,  S.  Africa  (Prior.  Min.  Mag.,  8,  182, 1889). 

Ret— >  Phil.  Mag.,  26.  39.  1868.    Penfleld  (1.  c.)  obtained  pp'  =  49"  89'  and  Trechmann 
47**  81',  Min.  Mag.,  6,  171,  188o.    Miers  notes  e  (0001),  ibid.,  p.  167. 


732.  SPANOOLITE.    5.  L.  Penfleld,  Am.  J.  Sc.,  39.  870.  1890. 
Ehombohedral.   Axis  (5  =  2-0108;  0001  A  lOll  =  66^  42'  Penfield. 


c    (0001,  O) 
m  (1010,  /) 

«ft  «z  26°  4r 
en  =i:  88"  50' 
4v  =  45"    9' 

1. 


a  (1120,  i-2) 
k  (1128,  i-2) 
n  (1126. f 2) 


el  = 


56"  27' 

59"  58' 

•68"  88J' 


0  (1124.  i-2) 
p  (8868,  f  2) 

1  (8887,  f  2) 


«»  =    71*  891' 
^  =    76"    2^ 
ee  =    80"  85' 


p  (1122,  1-2) 
X  (88S4, 1-2) 


0&    =    41"  814' 
ppT  =  •58"  llf 


y  (1121,  2-2) 
f  (88i2,  8-2) 


yy'  =    68'    8' 
mp  =2    89"    9' 


Figs.  1,  2,  Penfield. 


In  hexagonal  crystals  with  promi« 
nent  basal  plane;  sometimes  short 
prismatic  with  faces  a  horizontally 
striated ;  also  flattened  with  a  series 
of  pyramids  in  oscillatory  combina- 
tion. These  pyramids  are  shown  to 
belong  to  the  second  series  by  the 
etching-figures. 

Cleavage:  basal,  perfect.    Frac- 


ture conchoidal.  Etching-figures  on  c  rhombohedral  in  symmetry,  and  correspond- 
ing to  various  scalenohedrons  varying  with  the  kind  of  acid  or  its  degree  of  con- 
centration. H.  =  2  on  6-;  on  pyramidal  faces  =  3.  O.  =  3 '141.  Luster  vitreous. 
Color  dark  green.     Pleochroism  not  strongly  marked,  green  {go)  and  bluish  green 


920  S0LPHATE8,   CSR0MATS6,  BT^ 

iE).     Optically  — .     Doable  refraction  strong.     Indices:  (o  =  1-694,  e  =     64Hor 
,  =  5^  approx. 


Figs.  8-6,  PeuQeld,  basal  sections  showing  elcliiog-flgures:   8,  Id  dilute  sulphuric  acid;  4,  tt 
vtry  diluie  sulphuric  acid;  5.  in  hydrochloric  acid. 

Coup.— A  highly  basic  snlphate  of  ftlutnininm  and  copper,  Cn.AlClSO„.9H,0 
which  may  be  written  {AlCl)S0,.6Cu(0H),  +  3H,0  =  Sulphur  trioiide  10-1, 
ainriiina  6-3,  cnpric  oxide  59*7,  chlorine  4*5,  water  20-4,=  101-0,  deduct  (0  =  3C1) 
10  =  100.  . 


Anal— Peufleld,  1.  c 
t  80.  lO-n  CI  4 


A1.0.  9-SO 


Pyr.,  otc. — B.B.  fuses  at  8  to  a  black  slagKy  matB,  coloring  the  Same  XT^ea.  On  chimal 
la  the  reaucinK  Same  vlelds  globules  of  metallic  copper.  Yields  Acid  water  BbundanLlj  Id  the 
closed  lube.    LiBOlulile  lu  water,  but  readily  soluble  lu  dilute  acids. 

Oba.— Prom  the  nelgbborbood  of  Tombstone.  Arizona,  but  exact  locality  unkDOwn;  perhapa 
rmm  the  Globe  district.  Ouly  a  single  speclmeu  has  thus  far  been  preserred:  this  BhowisnuM 
or  impure  cuprite  nearly  covered  with  tbe  tine  hexagonal  cryatalH  of  spugollte  assoclaled  wllk 
a  few  crystals  of  azurite  nnd  a  prismatic  minerul,  perhapa  atacamlte. 

Named  after  Mr.  Normau  Spang  of  Etna,  AUegbeny  Co.,  Fenn. 

733.  HANKSrrZL     W.  E.  Hidden,  Am.  J.  Sc.  30,  18S,  1880. 
Hexagonal.     AxiB(i  =  1-0140;  0001  A  1011  =  *49°  30'  Hidden*. 
Fornu:    e  (0001.  0);  m  <10iO,  J);  p  (4045,  f)<,  o  (lOU,  I),  s  (202l,  S}. 
Angles:    «p  =  48"  8',  <»  =  49'' 80".  M  =  96°  82i',B'' =89°  58i',  «•' =  44°  41f .  n' =  64*45. 

In   hexagonal  prisma,  usually  sbort 
prismatic   to   tabular;    often  iu  inter- 

Eenetrating  groups.  Faces  hi  striated 
orizontally.  Also  in  quartzoida. 
Cleavage:  c  distinct.  Fracture  nn- 
even  to  subconchoitlal.  Brittle.  H. 
=  3-3-5.  G.  =  2-562.  Luster  vitreons, 
rather  dull.  Color  white,  inclining  to 
yellow.  Transparent  to  translucent. 
Optically  uniaxial,  negative.  Tatite 
saline. 

Comp. — An  anhydroas  sulphato-car- 
■ '    "'>,.Na,CO,= 


bonate  of  sodinm,  4N«,S0,.]  , 
Sulphur  trioxide  47-5,  carbon  dioxide 
6-5,  Boda  46-0=100;  or.Sodiuni  sulphate 
84-3,  sodium  carlwnate  15*7  =  100. 


Figs,  :-8,  Ayres. 
J.  B.  Mackiutoah,  Am.  J.  Sc,  30,  134,  1885.    2.  8.  L.  Penfleld,  ib.,  p.  137. 


SO.  CO,  Nu,0 

AHeS  .■i-48  4634 

4:{'n9  5'42  40-86 


fD*ol. 
—      =  100-01 
4-41     K  S  38  =  1 


LEADHILIJTE. 
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The  bases  in  1  were  calculated  as  soda.  In  2  the  insoluble  portion  is  admixed  clay  which 
rendered  the  crystal  partially  opaque;  the  chlorine  is  probably  due  to  impurity  (NaCl);  inclusions 
of  cubic  crystals  were  observed  microscopically. 

Pyr. — Fuses  easily  with  a  yellow  Hame     Readily  soluble  in  water.    Effervesces  with  acids. 

Oba.— Found  with  halite,  theuurdite,  glauberiie,  trona,  borax,  etc.,  at  Bomx  Lake,  San 
Bernardino  Co.,  California;  cf.  Hanks,  Am.  J.  Sc,  37,  08, 1889.  Uauksite  issouietimi-s  inclosed 
in  bomx  crystals.  Also  known  from  Death  Valley,  Inyo  Co.,  and  reported  from  Nevada.  The 
crystal  analyzed  by  Peufield  was  a  low  hexagonal  prism,  75  mm.  across;  from  California,  but 
exact  locality  unknown. 

Named  after  Henry  O  Hanks,  formerly  State  Mineralogist  of  California. 

~  *.— »  L.  c.    Bodewig  measured  oo'  =  44**  81 ,  eo  =  4r  15^',  Am.  J.  Sc,  38,  165,  1889. 


734.  UBADHZLUTB.  Plombcarbonat6rhomboidal£S9um.,  Cat.,  p.  848, 1817.  Sulphato- 
tricarbonate  of  Lead  Brooke,  £d  Phil.  J.,  3,  117.  1820.  Leadhillite  Beud,,  Tr.,  2.  366.  1883. 
Bleisulphotricarbonat,  Ternftrbleierz,  WeitB.  Psimythit  Oloeker,  Syn.,  256,  1847.  Maxite 
Laspejfres,  Jb.  Min..  407,  508,  1872;  292,  1878. 

Monoclinic.     Axes  d  :  J  :  <J  =  1-74764  : 1  :  2-21545;  /S  =  89**  47'  38"  =  001 
A  100  Laspeyres*. 

100  A  110  =  60^  13'  18",  001  A  101  =  51**  36' 18",  001  A  Oil  =  65^  42' 24". 


Forms' : 
a  (100,  tn 
b  (010.  i-X) 
e  (001,  0) 

d  (410,  i-i) 
CO  (310.  t-d)  tw.pl. 
I   (210,  f-2) 
L  (480.  i.i)» 


f»(110,  7) 

i  (208,  -  l-i) 
iff  (101,  -  li) 
0  (302,  -  |-i)« 
u  (201,  -  2-i) 
y  (401,  -  4-«)« 
/  (101,  l-i) 
6  (201,  U) 


da"  = 

IX"      = 


mm 
ee 


*ff 


47'  12' 
60*  27' 
82''  18' 
120*  27' 
68"  18' 

5r 

68'' 


ct  (014.  H) 
ff  (012.  l-i) 
h  (084.  f-i) 

/J(118. -i)« 
t  (112,  -  i) 

9  (111,  -  1) 

•  (iia,  i) 

r  (ill,  1) 


5H' 
89' 


bg   =  •42"  4*  26"  er 

gif  -    W  51'  M 

Uh'  =  117"  55'  ck 

et    =    51"  51'  eg 

ex   =    eS"*  81'  ep 

em  =    89'  54'  if 

et    =    51°  59'  XX' 


r  (612,  - 

-8-8)» 

/I  (418.  i.4)» 

6  (418.  - 

■  i4)» 

q  (4l4.  1-4) 

•  (414.  - 

-1-4) 

p  (814,  2-4) 

€  (214,  - 

-  i-2)' 

p  (212.  1-2) 

*  (212,  - 

-1-2) 

o-  486.  H)»? 

C  (412,  - 

4-2)» 

0   (484.  l-i)' 

6(484.- 

l-l)* 

r  (477,  l.J)« 

\  (Jll2, 

\if 

n  (474,  J}) 

68"  49' 

bx  = 

•86°  V  54" 

54*  1' 

w'  = 

86°  17' 

59"  lOi' 

rr'  = 

107°  55i' 

54°  16' 

M'  r= 

87°  48' 

^'% 

w'  = 

87°  56' 

gx  = 

•69°  15'  87" 

107°  44' 

Sardinia,  Laspeyrea. 


Twins:   tw.  pi.  w,  analogous  to  aragonite;   also  co  (310)  as  tw.  lamella,  some- 
times developed  oy  elevation  of  temperature.     Crystals 
commonly  tabular  ||  c. 

Cleavage:  c  very  perfect;  a  in  traces.  Fracture 
conchoidal,  scarcely  observable.  Rather  sectile.  H.=  2*5. 
G.=  6*26-6-44.  Luster  of  c  pearly,  other  parts  resinous, 
somewhat  adamantine.  Color  white,  passing  into  yellow, 
green,  or  gray.  Streak  uncolored.  Transparent  to  trans- 
lucent. 

Optically  —.  Ax.  pL  )  a.  Bx  sensibly  X  c.  Dis- 
persion p  <  V  rather  large.  Axial  angle  diminishes  with 
increase  of  temperature,  and  finally  a  section  becomes  uniaxial  and  negative. 

At  15°  C.  2Er  =  20°  82'.  2Bbi  =  22°  22'.  2Er  =  20°  28'  at  21° -5,  6°  46  nt  47°.  0°  at  1%V. 
Again,  2Er  =  20°  54'  at  Va'  C  and  0°  at  146°-5.  Again,  2Er  =  28*  16'  at  12°.  10°  22'  at  47*, 
8°  26' at  175° -8  Dx.* 

Hintze^  found  it  uniaxial  at  125°,  MQgge*  at  800°,  previous  tw.  lamellie  having  completely 
disappeared. 

Comp. — Sulphato-carbonate  of  lead,  perhaps  (Groth)  4PbO.SO,.2CO,.H,0  = 

Sulphur  trioxide  7*4,  carbon  dioxide  8-2,  lead  oxide  82'7,  water  1-7  =  100. 

Hintze  wrote  the  formula  7Pb0.2SO,.4CO,.2H,0. 

j^xial.— 1.  2,  Lnsiieyres,  1  c. :  2.  mean  of  several  analyses.  8,  Bertrand,  Bull.  Soc.  Ch.,  19, 
67,  1878.    4.  Hintze.  I-  c.     5-7.  Collie.  J.  Ch.  Soc,  66,  91.  1889. 
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SO,  CO,  PbO  H.O 

1.  Leadhills  8*42  7*98  81*78  1*82    =    100 


2.  Sardinia,  MaoBiU  8*12  8*08  81*08  1*87  ^  100 

8.         ••            "  G.  =  6-60  7-14  12*12  80  72             —  =  99i» 

4.  '•            ••  Q.  =  6*547  8*17  9*18  80*80  200  =  10015 

5.  Leadhills  {  9*2  8*6  82*8  1*5  =  101*6 

6.  •*  80  9-8  81*8  1*6  =  101 3 

7.  *  *'  7*8  11-5  81-3  1-8  =  101-9 

Pyr.,  etc. — B.B.  intumesces,  fuses  at  1*5,  and  turns  yellow;  but  becomes  white  on  cooliog. 
Easily  reduced  on  charcoal.  With  soda  affords  the  reaction  for  sulphuric  acid.  Etferrtsoes 
briskly  in  nitric  acid,  and  leaves  white  lead  sulphate  undissolved.  Yields  water  iu  the  closed  tube. 

Obs. — Found  at  Leadhills,  with  other  ores  of  lead;  also  in  crystals  at  Red  Gill,  Cumberland, 
and  near  Taunton  in  Somersetshire;  at  Matlock,  Derbyshire.  From  the  Mala-Calzetia  lead 
mine  near  Iglesias,  Sardinia  {maxUe),  associated  with  galena,  cerussite,  anglesiie:  it  was  supposed 
at  tiret  to  be  an  independent  species  (cf.  App.  ii.  88,  iii,  67).  Grenada  is  also  slated  to  be  a 
locality  of  it,  and  the  island  of  Seriphos,  Grecian  Archipelago.  Hie  crystals  seldom  exceed  an 
inch  in  length,  and  are  commonly  smaller. 

Reported  by  C.  U.  Shepard  from  Newberry  District,  8.  C,  but  there  is  some  doubt  as  to  the 
locality;  also  from  the  Morgan  silver  mine,  Spartanburg  District,  S.  C.  Observed  from  ArizoDa, 
at  the  Schulz  gold  mine  with  wulfenite,  vanadinite,  cerussite;  it  is  partly  altered  to  cerusdte 
(Pfd.). 

The  name  maxite  was  given  for  the  Belgian  mining  engineer.  Max  Braun. 

Ref. — 1  Zs.  Kr,  1, 193,  1877;  the  form  was  first  made  monoclinic  by  Haidinger,  later  ortbo- 
rhombic  and  hemihedral,  cf.  Haid.,  Trans.  R.  Soc.  Edinb.,  10,  217, 1826(18*34);  3Ilr.,  563. 1852. 
Artini  (ref.  below)  calculates  d:b:hz=  l  75152  :  1  :  2*22608;  JS  =  89'  «1'  55 . 

*  Cf.  Lasp.  and  Mir.,  Min.  568,  1852.  *  Artini,  monograph  of  the  Sardinian  mineral,  Gioni. 
Min.,  1.  1.  1890.  *  Dx.,  Propr.  Opt..  2,  88.  N.  R.,  72.  1867.  •  Hintze.  Pogg.,  162,  259,  1874; 
cf.  also  Bertraud,  C.  R.,  86,  848,  1878.     «  Mgg.,  Jb.  Min.,  I,  68.  204.  1884. 

SusANNiTE.  Sulphato-tricarbonate  of  Lead  pt.  (fr.  Sustinna  mine,  Leadhills)  Brooke,  £d. 
N.  Phil.  J.,  3.  117,  188,  1827.     Suzannit  Raid.,  Handb.,  5()5.  1845. 

Regarded  at  one  time  as  rhombohedral  and  dimorphous  with  leadhillite,  but  it  is  verj 
probably  only  a  modification  of  that  species. 

In  attached  crystals,  described  as  acute  rhomlK)hedml,  rr'  =  107^*,  at  the  Susanna  mine, 
Leadhills,  in  Scotland;  at  Moldawa  in  Hungary;  Nerchinsk  in  Siberia. 

Cf.  Leadhillite. 


B.  Acid  and  Basic  Sulphates. 
786.  Misenite  HKSO,  Monoclinic? 


736.  Alumian  Al(A10)'(S0J,         Rhombohedral? 

a:o:6  fi 

787.  Lanarkite         (Pb,0)SO,  Monoclinic         0-8681 :  1  :  1-3836  88°  11' 

738.  Dolerophanite  (Cu,0)SO,  "  1-4813  :  1  :  1-4761  66"   8' 

d:h:i 

739.  Caledonite        (Pb,Cu),(OH),SO,  Orthorbombic?  0-9163  :  1  :  14032 

740.  Brochantite      Cu,(OH),SO,  "  0-7739  :  1  : 0-48T1 

a :h  :  i  ft 

711.  Linarite  PbCu(OH),SO,        Monoclinic         1-7161 : 1  :  0-8296  77**  23* 


736.  anSBNTTB.    A.  8eacehi,  Mem.  6.  sulla  Campania.  98,  1849. 

In  silky  fibers  of  a  white  color.     Soluble;  Uste  acid  and  bitter. 
Comp.— Probably  acid  potassium  sulphate,  HKSO,  or  K,S0,.H,SO^  =  Sulphur 
trioxide  58-8,  potash  34*6,  water  6*6  =  100. 
AnaL—Scacchi,  1.  c. 

SO,  56*93  K,0  36  5'i  ii,0  6  12  AUO,  0'38     ==     100 


ALUMIAN-^LANARKITE.  923 

Pvr.,  etc— Fuses  easily  in  the  flame  of  a  Bunsen  burner,  imparting  to  it  a  violet  color. 
Soluble  in  water. 

Obs.— Occurs  io  a  hot  tufa  cavern  at  Cape  Misene  near  Naples. 

The  artificial  salt  is  dimorphous,  beine  obtained  ordinarily  in  orthorhombic  crystals,  and  also 
in  silky  fibrous  forms  and  acicular  crystals  which  are  monoclinic.  Cf.  Marignac  and  Rg.,  Kr. 
Ch.,  391, 188t.  The  monoclinic  modification  has  been  studied  by  Wyrouboff.  who  concludes  that 
misenite  belongs  to  this,  the  less  stable  form.  It  has :  110  a  110  =  68%  001  A  HO  =  80%  001  A 
101  =  62%  /5  =  IT  55%  G.  =  2-245.    Bull.  Soc.  Min..  7.  5, 1884. 

736.  AI«UBSIAN.    PmiA.,  B.  H.  Ztg.,  17,  58,  1858. 
Rhombohedral?    Crystals  microscopic.    Also  massive. 

Cleavage,  traces.  H.  =  !^3.  G.  =  2 •702-2*781.  Luster  of  small  crystals  vitreous;  of 
masses  weak.     Color  white.    Subtranslucent. 

Oomp.— Perhaps  AlsO|.2SOi  =  Sulphur  trioxtde  611,  alumina  88'9=  100.  According  to 
UtendOrfter's  determinations  (1.  c).  contains  87-88  p.  c.  of  alumina,  with  sulphuric  acid,  and  no 
water. 

Pyr.,  etc.— B.B.  unaltered;  only  hygroscopic  water  ffiven  off,  but  at  a  high  temperature 
sulphuric  acid,  which  may  be  detected  by  litmus  paper.     With  cobalt  solution  a  fine  blue. 

Obs. — ^From  mines  in  the  Sierra  Almagrera,  southern  Spain.  What  appears  to  be  the  same 
mineral  was  earlier  mentioned  by  Goebel  as  an  efl9orescence  on  the  north-east  side  of  Mt.  Ararat. 
He  found:  80,  5858,  AUO,  88-75.  FeSO*  278  =  10011.  Schw.  J.,  60,  401,  1880. 

737.  liANARSTTB.  Sulphato-carbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  3,  117,  1820. 
Lanarkite  .B^nM^..  Tr.,  2,  866.  1882.  Diozylith  Breith.,  Char..  1832.  Eohlenvitriolbleispath, 
Halbvitriolblei,  Oerm, 

Monoclinic.     Axes  a  :  ^  :  <J  =  0-86811 :  1  :  1-38363;  ft  =  88°  11'  =  001  A  100 
Schrauf% 

100  A  110  =  40°  56J',  001  A  101  =  56°  35f ,  001  A  Oil  =  54°  7^% 

Porms^ :    a  (100,  i-i),  c  (001.  0);  u  (108,  -  H),  cr(502.  |-i),  s  (181.  -8-^),  %  (I -10-5.  -  2-li.) 
Also  less  certain  «  (10  1-29),   Tr(18-4-87),  r(S8ll5). 

Angles:  cu  =  27*  84i',  <»  =  88**  11',  cc  =  68"  51',  es  =  76'  42'.  es  =  70"  3^',  ss'  =  180* 
86',  at  =  69"  »'. 

Cleavage:  c  perfect;   a^  u  (103)  in  traces.     LaminsB  flexible.     H.  =  2-2-5. 
G.  =  6*3-6  4  Thomson;    6*8   Pisani.      Luster  of  the 
cleayage-face  pearly ;  elsewhere  adamantine^  inclining  to 
resinous.     Streak  white.     Color  greenisli  white,  pale 
yellow  or  gray.     Transparent  to  translucent. 

Optically  — .   Double  refraction  strong.   Ax.  pi.  |  J. 

2Hr  =  65°  3'  2H^  =  63°  55'  Pisani 

Comp.— Basic  lead  sulphate,  Pb,SO.  or  PbSO,.PbO  LeadhilUi.  Schrauf. 

=  Sulphur  trioxide  15*2,  lead  protoxide  84 '8 =100;  or, 

Lead  sulphate  57*6,  lead  protoxide  42*4  =  100. 

AnaL— 1,  Pisani,  C.  R.,  76,  114,  1878.  2,  Flight,  J.  Ch.  8oc.,  27,  108, 1874.  8-4,  Collie, 
lb.,  55,  92,  1889.    All  from  Letidhills. 


SO. 

PbO 

ign. 

1. 

G.  =  6-8 

1510 

82-78 

088    =      98-66 

PbSO* 

PbO 

ign. 

2. 

67-70 

42-89 

—     =    100-89 

a 

57-2 

40-6 

0-8      =      98-6 

4. 

57-7 

42-9 

—     =    100-6 

6. 

1  57*65 

416 

0-5      =      99-6 

Pyr.,  etc— B.B.  on  charcoal  easily  reduced.  Partially  dissolved  in  nitric  acid,  leuving  a 
residue  of  lead  sulphate. 

Obs. — At  Leaahills,  Lanarkshire,  Scotland,  with  caledonite  and  susannite;  of  very  rare 
occurrence.    Massive  at  Siberia,  iind  at  Tanue,  in  the  Harz;  at  Biberweier,  Tyrol. 

R«£.— >  Zs.  Kr..  1,  81,  1877. 
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738.  DOLEROPHANirS.    Dolerofano  A.  Seaecht\  Note  Min.,  1,  p.  22,  Napoli.  ^sra 
Extract  from  Atti  Accad.  8c.  Napoli,  6  (read  March  12.  1870).    Dolerophan. 

Monoclinic.    Axes  d  :  J  :  i  =  1-4813  : 1 : 1-4761;   /3  =  *66°  8'  =  001  A  100 
Sc&cclii 

100  A  110  =  63^  33|',  001  A  101  =  33°  0',  001  A  Oil  =  53°  28^'. 


Forms: 
a  (100.  t-i) 
b  (010.  U) 
e  (001.  0) 


d  (108.  -  i-t) 
«  (108.  hi) 
f  (208,  H) 

g  (101, 1-i) 


h  (802,  H) 

n  (881.  -  8) 

t  (ill,  1) 


P  (789.  -  H) 
r  (588.  -  H) 
/I  (681.  -  6-1) 


r  (822,  H) 
«  (183.  -  1^) 

g  (139.  fi) 


The  composition  of  dolcrophanite  seems  to  coiTespond  to  that  of  lanarkite,  xmt  the  relaiion 
in  form  is  not  clear. 


ed 
ce 

eg 
eh 
en 


ir 

89" 

56' 

73° 

*65^ 


594' 

et  =    69"  624' 

er  =     50"  33' 

oi    =    65*  41' 

20 

nn'  =    98"    5* 

48' 

es   =     50"  39' 

«'     =  102"  12* 

47' 

an  =  *50"  44' 

M'    =    97"  5r 

52t' 

au  =    87"  37 

rr'    =     61"  48i' 

40 

ar  =    38"  17' 

MM' =z    78"    6 

After  Scacchi. 


1. 
2. 


Crystals  small,  rarely  having  a  diameter  of  more  tbab 
two  millimeters.     Faces  brill  inn  t. 

Color  brown.     Powder  brownish  yellow.     Opaque, 
Comp. — A  basic  cnpric    sulphate,   probably  corre- 
sponding to  lanarkite,  Cu^SO^  or  2CnO.SO,  =  Sulphur 
trioxide  33-6,  cupric  oxide  66-4  =  100. 


SO, 

CuO 

insol. 

86  07 

62-27 

122      =      99*56 

83-49 

6520 

[1-31]     =    100 

.,  etc. — Kept  for  some  time  in  water,  the  crystals  dissolve  in  part,  gfvin^ft  blue  solution; 
thev  preserve  tlieir  form,  however,  though  ibe  color  clmnges  from  bi-own  to  bluish.  I>issoW« 
easily  in  nitric  acid.  B.B.  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  temper- 
ature of  260".     With  the  fluxes  gives  reaction  for  copper. 

Obs.— Found  at  Vesuvius,  bavine  been  produced  by  sublimation  during   the  eruption  of 
October.  1868.     The  name  is  derived  from  doXepos/fcUlaeiaus,  4>aiye<r&ai,  to  appear. 


739.  OAIiEDONITB.    Cupreous  Sulpbato. carbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  3, 117, 
1820,  Ann.  Phil.,  4.  117,  1822.     Caledonite  Beud  .  Tr..  2.  867.  1882. 

Orthorhombic.     Axes  d:h:d  =  0-9163  :  1 :  14032  Brooke-Miller\ 
100  A  110  =  *42°  30',  001  A  101  =  56°  51*',  001  A  Oil  =  *54°  31J'. 


Forms' : 

X   (201,  2-i) 

g  (018.  |.i) 

e    (Oil,  1-X) 

r  (HI,  1) 

b   (010.  i4) 

J7  (0-1 -24.^4) 

k  (016.  \A) 

6    (021.  2'V\ 

V  (774.  i) 

e   (001,  0) 

X  (0-1  20,  ,Vi) 

^(018.  H) 

2  (385,  1) 

s    (223.  t) 

t  (221.2) 

m  (110.  /) 

h  (01-16.  T»,-X) 

r  (0  MO.  -jVi) 

/  (012.  i-t) 

w  (20-20-1,  20)? 

mm'" 

85"    0'               e%- 

54"  10' 

M' 

=  73"  25' 

m"' 

=  66"  25 

xx' 

— 

143"  50'               er- 

64"  17i' 

rr* 

=  88"  15i' 

rr" 

=  74"  m' 

r 

z=. 

70"    «i'             ei  = 

76"  28' 

tt' 

=  91"  35' 

tf" 

=  82"  r 

e^ 

— 

109"    3 

Crystals  prismatic  in  the  direction  of  the  brachydiagonal  axis;  usually  mmute; 
occasionally  in  divergent  groups. 

Cleavage:  c  perfect;  a  less  so.  Fracture  uneven.  Rather  brittle.  H.=2*5-3. 
G.  =  6*4.  Luster  resinous.  Color  deep  verdigris-green  or  bluish  green;  inchning 
to  mountain-green  if  the  crystals  are  delicate.  Pleochroic.  Streak  greenish  white. 
Translucent. 


CALEDONITE-BROCRAyTITE.  926 

Optically  — .     Ax.  pi.  Jo.     Bx  JL  010.    Axial  angles,  Dx.* 

2Hiur  =  nr  27'  2Ha.bi  =  US'*  27i'  2Ho.r  =  142"  6^'  2Ho.w  =  141'  32* 

•.  aVr     =    82'  87'  2Vbi    =    SB**    8'  /^r  =  1846  /tfw  =  1*864 

Comp. — A  basic  sulphate  of  lead  and  copper.  Perhaps  (Pb,Cu)SO,.(Pb,Cu)(OH), 
or  2(Pb,Ca)0.S0,.H,0.  If  Pb  :  Cu  =  2  : 1  the  percentage  composition  is:  Sulphur 
trioxide  17-9,  lead  protoxide  66 '3,  cupric  oxide  11 '8,  water  4*0  =  100. 

AnaL-1,  W.  Flight,  J.  Ch.  See,  27,  101,  1874     2.  Collie,  ib..  66,  92,  1889. 

SO,  PbO  CuO  H,0 

1.  Le>idliill»  1780  68  42  1017  4*05    =99-94 

2.  ••  15'6*  67-7«  10-7  36    CO,  1*9  =  994 

•  Given  as  PbSO*  69.1.  PbO  24  2. 

The  analysis  of  Brooke  gave  CO,,  which  according  to  N.  Story-Maskelyne  and  Flight 
belongs  with  the  uduiixed  cerussite. 

I^.,  etc. — B.B.  oil  charcoal  easily  reduced.  Partially  soluble,  with  a  slight  effervescence 
when  impure  wiih  lead  ciirbooate,  in  nitric  ucid,  leaving  a  residue  of  lead  sulphate. 

Obs. — Occurs  at  Leadhilis,  Scotland,  accompanying  other  ores  of  lead,  iu  crystals  with 
Hnarite;  at  Red  Gill  in  Cumberland;  also  at  Rezbfinya  in  Hungary;  Ttmne  iu  the  Harz;  Mala- 
Calzetta  mine  near  Iglesias,  Sardinia,  with  leadhilliie  iu  a  quartzose  gangue  (Rath).  Iu  the  Ural 
at  the  Preubriiyensk  miue  near  Berezov,  in  gold  quartz  with  cerussite,  auglesite.  bismite. 

Said  to  occur  at  Mine  la  Motte,  Missouri,  but  needs  confirmation.  In  California  at  the 
argentiferous  gulena  mines  of  Cerro  Gordo,  with  anglesite,  mimetite.  smithsonite,  etc. 

Ref. — *  The  early,  though  not  very  satisfnctory,  measurements  of  Brooke  are  accepted  here, 
as  is  done  by  Eoksharov  (Miu.  Russl.,  9,  40,  1884).  Schrauf  refers  crystals  from  Rezb&nya  to 
the  monochnic  system,  the  macrodiagonal  axis  of  Miller  becoming  the  clinodiagonal  axis;  the 
crj[^tals  are  regarded  as  twins  with  numerous  tw.  Inmellse;  thus  e  (Oil)  becomes  e  (101)  and 
9  (101),  etc.  Tjie  same  conclusion  is  reached  by  Eremeyev  after  the  study  of  Uralian  crystals. 
The  axial  ratios  deduced  by  these  authors  are: 

a:S:a  =  109134:l  :l-57860  /5  =  89»  18'    Schrauf 

108956;  1  :  1*57725  88"  22'    Erem. 

The  question  cannot  be  regarded  as  definitely  settled,  until  the  complex  structure  assumed 
is  confirmed  by  optical  examination.  On  the  crystallization  of  the  species,  see:  Brooke,  Ann. 
Phil.,  4.  117,  1822;  Greg  and  Letlsom,  Min..  403,  1858;  Mir.,  Min.,  661,  1852;  Peters.  Ber.  Ak. 
Wien,  44(1),  170,  1861;  Hbg.,  Min.  Not..  9,  48.  1870;  Schrauf,  Rezb&nya.  Ber.  Ak.  Wien,  64 
(1).  179.  1871,  Atlas  XL,  1878;  Erem.,  Mem.  Acad.  St.  Pet.,  31,  No.  16,  1888;  Rath,  Ber.  nied. 
Ges..  Feb.  8,  1886. 

»  Cf.  Mir.,  Schrauf,  Erem.,  1  c.  »  Dx.,  N.  R.,  206,  1867,  he  finds  no  proof  of  the  twinning 
assumed,  cf.  remarks  quoted  by  Ek. 

740.  BROOHANTITB.    Brochantite  (Ural)  Levy,  Ann.  Phil.,  8,  241,  1824.    EOnigine 
ffr.   Russia;  Levy,  ib.,   II.  194,  1826.      Brongnartine  (fr.  Mexico)  Huot,  Min.,  I,  831,  1841. 
KHsuvlgit  (fr.  Iceland)  Forclthammer,  Skand.  Nat.  Stockh.,  1842,  Arsb.,  192,  1848.     Waring- 
tonite  (fr.  Cornwall)  Maskelyne,  Ch.  News,  10,  268,  1864,  Phil.  Mag.,  29,  475,  1865.     Warring 
tonite.  wrong  orihogr, 

Orthorhombic.     Axes  &ilii  —  0-7739  : 1  :  0-4871  Koksharov*. 
100  A  110  =  37**  44^',  001  A  101  =  32°  11^^',  001  A  Oil  =  25°  58J'. 

Forma:    a  (100,  »-!)  h  (010,  i^V),  e  (001,  0) ;  m  (110,  J),  r  (120,  i-S);  e  (101,  U),  x  (201.  24); 

#  (012.  i-i). 

Schrauf  ^  who  makes  the  species  monoclinic-triclinic,  adds:  X  (610),  /i  (730),  n  (340),  t  (Oil), 
«>(112),  A(12-l-4)./(616),  i^(313),  i>  (212),  M582),  «  (136). 

Angles:  mm*"  =  75"  28',  rr'  =  65*  46',  tw'  =  64'  22*,  a»'  =  108°  4'.  «'  =  27*  22i'.  mx  =  5x* 
44',  **•  =  123"  60',  kk"  =  6"  31i'. 

Crystals  commonly  prismatic  J  i,  with  faces  m,  r,  b  vertically  striated ;  aibO 
elongated  j|  b  with  curving  faces.  Iu  groups  of  acicular  crysttds  and  drusy  ciubcs. 
Massive  with  reniform  structure. 

Cleavage :  ^  very  perfect ;  m  in  traces.     Fracture  uneven.     H.  =  3*5-4.     G.  =" 
3  '907  Rose.     Lustei-  vitreous ;  a  little  pearly  on  the  cleavage- face  b.     Color  emerald- 
g^eeta.  blackish  green.     Streak  paler  green.    Transparent  to  translucent. 
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Optically  — .    Ai.  pi.  \a.    Bx  J.  h.    Axial  angles : 

se.  =  86°  6'  ChUt,  =  88*  Nizhni  Tsgilak,  Btd.    Also  SH,,  =  96*  Iff  Di..  ChUL 

Comp.— A  basic  sulphate  of  copper,  CiiS0..3Ca{0H),  or  4CuO.S0^3H,u  = 
Sulphur  trioxide  17'7,  cupric  oxide  W-a,  water  12*0  =  100, 


Pigs.  1,  Ural,  Rose.    2-1,  Ui»l),  WasLingloti 


AimL~I,  tiidwie,  MEd.  Mittli..  88  1873;  earlier  Hagnus.  2,  Forchlmmmer,  J,  pr.  Cli.,  30, 
see,  1848.  3,  Risse.  Fogg..  106.  614.  1808.  4.  TKbermak.  Ber.  Ak.  Wien.  Gl  (1),  131,  IAN. 
«.  Ubeater,  Am.  J.  Sc.,  33.  387.  1887.  «.  Church,  J.  Cb.  Soc.,  18.  85,  186S.  7,  Hukeljne, 
PliU.  Mag..  29,  470,  1866.    8,  Pearce,  Proc.  Col.  Soc.,  1.  119. 1»84. 


8,  Nussau 

4.  N.  S.  Wales  ( 
6.  Chili 

5.  Corowall.  Waringtoiiii» 


8.  Colorado 


1869 


CuO 

H,0 

70M 

1197 

=    SS-M 

67-76 

1281 

=     99-44 

67-8 

132 

Cllr.  =  1 

691 

115 

=  100 

71-78 

10-06 

=  100 

68  27 

1328 

IdboI.  0-58 

68  24 

14-64 

=     9901 

68  70 

[12-65] 

=  100 

Ludwfg  found  that  the  water  went  oft  above  800*:  Church  kItm  H,0  1-04,  below  260'. 

Tar.— 1.  Ortlinarj/  Broehantitt.  The  analyeea  vary  couslacrablj.  as  shown  below,  Hw 
crystals  are  vertically  striated. 

3.  WariagUmiU.  Essentially  brochaotite  InconiposltioD.but  occurring  In  non4iriNtedcT}'>- 
tals  iu  form  like  a  doubly  curving  wedge,  of  puler  green  color  than  ordmary  brochuiilie,  wiUi 
G.  =  8-89-3-47,  iind  H.  =  8-B-3. 

Pyr.,  Bto. — Yields  water,  aud  at  a  higher  temperature  sulphuric  acid,  in  the  ciowd  tobe. 
and  becomes  black.  B.B.  fuses,  aud  ou  charcoal  affords  nietalllc  copper.  With  toda  gites  ilw 
reaction  for  sulphuric  ncid. 

Obi.— Occurs  iu  small  but  well-defined  crystals,  with  malachile  and  Dative  copper.fil  Qame- 
shevsk  and  Nizhni  Tagilsk  in  the  Ural;  the  kOuIgiue  (or  kimigiU)  was  from  Guroeshevsk;  in 
stnall  tirilliaiit  crystals  with  malachite  iu  a  qunrtzose  rock  uear  Rougbten  Gill,  in  CumberUuii: 
iu  Cornwall  (in  part  waringtoniU],  and  sonielimes  with  crystals  of  brochaniiie  on  the  »o-califli 
waringtonilei  at  Rezbiuya;  In  Nassau,  with  chalcopyrite;  Iu  small  beds  at  Krisuvlg  in  Iceland 
{krinaiigite);  \\\'SLe\\colltrongnartineV,  in  Chili, at  Andocoilo,  Atactima  witbalacamite.  wllhwhidi 
it  cau  easily  he  confounded;  in  Austiatia  (brought  from  Sydney.  N.  S.  W.):  Balade  nine.  Ke* 
Caledouia. 

In  thu  U.  Slates,  found  at  Monarch  mine,  Chaffee  Co..  Colomdo:  Bill  Williams  Fork, 
Arizona.     In  Utah.  Tiutic  district,  at  the  Hammolh  mine;  also,  nenr  Frisco. 

Named  after  Brochiml  de  Villiers.     Waringtonite  is  for  Warington  "W.  Smyth  (1B17-1B901 

Artlf.— Formed  in  a  bright  green  powder  by  Field  {Phil.  Mag.,  34.  128,  1862)  liv  uddiugto 
a  strong  soliition  of  sulphate  of  copper  a  eniHll  quantity  of  caustic  potasli,  boiliug.  fllierine.  tod 
washing  till  all  the  sulphate  of  copper  is  removed;  nnalyids  after  drying  at  1U0°  C.  sffnrlcd 
SO,  16-98.  CuO  67-61.  U.O  [IS-fll]  =  100.    See  further  under  Lahgitk. 

Also  by  Heunler  as  the  result  of  the  action  of  coucenitated  autphaie  of  copper  upon  galena 
for  11  months,  C.  R.,  86,  686.  1878.  Aianaseaco  heated  copper  sulphate  In  a  closed  tube  at  300* 
with  (A)  oxide  of  copper  and  (Bj  with  water.  The  brochaniite  obtained  had  the  following  com- 
position: 


80, 

CuO 

H,0 

3800 

67  46 

10-86    =    l«l-88 

28-51 

67-80 

10-47    =    100-18 

LINARITE. 
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These  correspond  to  8CuO.S08.2HaO.    Bull.  Boc.  Ch.,  44,  14,  1885. 

Rei:— *  Min.  Russl.,  3,  260.  Compare  also  Rose,  Reis.,  Ural,  1,  267, 1887;  L^vy,  Heul.  Min., 
3,  98,  1887;  Bchrauf,  Ber.  Ak.  Wien,  67  (1).  275, 1878.  Sclirauf  gives  an  exhaustive  monograph 
of  the  species;  he  makes  it  isomorphous  with  malachite,  and  in  crystalline  form  approximately 
mouoclinic.  He  distinguishes  four  types.  I.  Brochnntite  from  Rezb&nya  (in  two  varieties)* 
Redruth,  Cornwall,  etc.,  triclinic.  II.  Waringtoniie  from  Cornwall,  and  a  variety  from 
Rezb6nya,monoclinic(?).  III.  From  Nizhui  Tagilsk,  monoclinic-tricliuic.  IV.  E5niginefrom 
Russia,  also  a  variety  from  Rezb&nya,  monoclinic  or  orthorhombic. 

Cf.  also  Groih,  Min.-Samml..  Strassb  ,  155.  1878.  «  Washiugton,  Utah,  Am.  J.  Sc,  35. 
806,  1888;  Dx.,  Btd.,  Bull.  Soc.  Min.,  3,  66.  1880. 


741.  UNARITE.  Cupreous  Sulphate  of  Lend  Brooke,  Ann.  Phil..  4.  117.  1822. 
Cupreous  Anglesite.  Linarite  Alger-Phillips,  Min.,  552,  1844.  Bleilasur,  Kupferbleispath, 
Kupferbleivitriol,  Oerm, 

Monoclinic.    Axes  A  :  J  :  (5  =  1-71613  :  1  :  0-82962;    /?  =  n?^  22' 40'' =  001 
A  100  Koksharov*. 

100  A  110  =  59**  9'  25",  001  A  101  =  23°  6'  23",  001  A  Oil  =  38**  59'  33". 


Forms* : 

a  (100,  t-l) 
b  (010,  t-i) 
e    (001.  0) 

I    (210,^2) 


y  (101,  -  Vi) 
p  (501,  -  6-*) 
d  (108,  J.i) 
o  (208.  t-«) 
t  (506,  f-i) 
s  (101,  l-Q 


X  (302,  ft) 
p  (890-20.  IJ4) 
u  (201,  2-i) 
jr  (708,  i-i) 
ft (i20-5,  V-*) 
P  (701,  7-i) 


m  (110.  /) 

Also  doubtful  k  (S8-5-27),  X  (54-6.21),  h  (28-5-30). 


10  (012.  f  i) 
r  (Oil,  l-i) 

9  (112.  i) 
e  (111.  1) 
n  (221,  2) 
V  (221 -14,  V-25) 


a(i8ll8.  1-18) 

rdii'io,  iHi) 

6  (919,  1-9) 
•  (817, 1-8) 
g  (5ll,  2-2) 
a  (121,  2-^) 


1. 


li 


m 


fO 


fnj 


] ^            ^ 

tr 

z 

^ 

k1 

B 

.'A 

Pr 

e 

>; 

kw 


'm 


a* 


W" 

^ 

79''  53' 

a'ti 

=s 

♦52*  31' 

mm' 

1  __ 

*118'  18'  50" 

WfJO' 

= 

44*    4|' 

CO 

s5 

18^  41f 

rr' 

= 

77*  5»' 

et 

^— 

28"  19 

eg 

=: 

26°  19* 

es 

= 

27"*  49' 

ce 

ss 

46"  20* 

ex 

^^j 

40-  ^' 

en 

= 

67"  104' 

cu 

7S1 

50"    6 

em' 

^ 

96*  26 

Figs.  1,  2,  After  Eoksharov. 


me  s= 
eg    = 

a   = 

t^    = 

a  tf    =r 

a'r  = 


50*    6' 

a'g    =: 

59"  27' 

57"  m' 

ee    =7 

1(1"  10' 

99"  89' 

M'     = 

77"  22' 

42'    2' 

a<r'  = 

116'    2' 

18"  12' 

W'    = 

66"  48' 

99"  47' 

nn'   » 

105"  34' 

Twins':  tw.  pi.  a.     Crystals  elongated  ||  5,  and  often  tabular  ||  c;  also  I  s  (101). 
Cleavage:  o  very  perfect;  c  less  go.     Fracture  con choidal.     Brittle.     H.=  2*5. 
G.  =  5-3-5-45.     Luster  vitreous  or  adamantine.     Color  deep  azure-blue.     Streak 
pBle  blue.     Translucent. 

Comp.— A  basic  sulphate  of  lead  and  copper,  (Pb,Cu)SO,.(Pb,Cu)(OH),  or 
PbO.CuO.SO,.H,0  =  Sulphur  trioxide  200,  lead  oxide  55-7,  cupric  oxide  19-8, 
water  4*5  =  100. 

Anal.— 1,  Kobell.  J.  pr  Ch..  83.  454. 1861.    2,  Collie,  J.  Ch.  Soc..  66.  98,  1889.    8,  Peter- 
,  Sandb.  Erzg..  125.  1882.    4,  Frenzel.  Jb.  Min.,  675,  1875. 


1.  Nerchinsk 

2.  Lead  hills 

8.  Schapbach  G.  =  6*47 

4.  Argentine  R.        O.  =  506 


PbSO* 

76-41 
75-3 
74-88* 
74-42 


CuO 

17-48 
19-6 
19-06 
20-22 


H.O 

6-16  CI  tr,  ==  100 

5-2  =    100 

4-75  =      98-69 

469  =      99-88 


»  80.  2008.  PbO  54-80. 
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P5rr.,  etc.— In  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  cliarcoAl  fiues 
easily  to  a  pearl,  and  in  R.F  is  reduced  to  a  metallic  globule  which  by  continued  treuttueut 
coats  the  coal  with  oxide  of  lead,  and  if  fused  boric  acid  is  added  yields  a  pure  globule  of  copper. 
With  soda  givet)  the  reaction  for  sulphuric  acid.  Decomposed  by  nitric  acid,  leaving  a  while 
residue  of  lead  sulphate. 

Obs.— Formerly  found  at  Leadhills.  Occurs  at  Roughten  QUI,  Red  Gill,  and  near  Keswick, 
in  Cumberland,  in  crystals  sometimes  an  inch  long;  near  bchneeberg,  rare;  in  Dillenburg.attbe 
mines  Aurom  and  Thomas;  Nassau  on  the  Lahn;  at  Schapbach,  in  Baden  (Sandbergir,  1.  c), 
and  from  Badenweiler  (Liweh,  Zs  Er.,  9,  522,  188-i);  at  iiezbanya;  at  the  Ka^lainski  mine, 
Nerchinsk  in  E.  Sil>eria;  in  the  vicinity  of  Berezov  in  the  Ural;  supposed  formerly  lo  be  found 
at  Linares  in  Spain   whence  the  name. 

From  the  Ortiz  mine  in  the  Sierra  Capillitas,  Argentine  Republic;  from  Chili  (Stelzner,  Hin. 
Mitth.,  249,  1878;  Frenzel,  1.  c).    Also  from  the  state  of  Jalisco,  Mexico. 

In  the  United  States,  in  fine  specimens  at  the  Cerro  Gordo  mines  in  Inyo  Co..  California. 

AIL— LiiiHrite  occurs  altered  to  cerussite,  a  chantre  like  that  of  anglesite  to  cenissite. 

Ref.--»  Cumberland,  Bull.  Ac.  St.  Pel.,  13.  47i.  18'»9,  Min.  Russl..  6,  206.  Cf.  Erem.,Ural 
and  Altai,  Vh.  Min.  Ges..  19,  15.  1884 

•  Mir.,  Min  ,  554.  1853;  Grep  and  Lettsom,  Min..  395,  1858;  Hbg.,  Min.  Not.,  6,  81. 18«4; 
Kk.,  1.  c;  Schrauf,  Ber.  Ak.  Wien,  64(1).  172,  1871,  66  (1),  241.  1872;  Zeph.,  Erzberg,  Lotos. 
Dec.  1874.     »  Rath,  Ber   nied.  Ges.,  79,  1878,  or  Zs.  Kr.,  4.  426.  1880. 

Antlerite  W,  F.  Hillebrand.  U.  8.  G  Surv.,  Bull.  66,  64,  1889. 

Massive;  in  soft  lumps  of  a  light  green  color.  G.  =  8*9®  corrected.  CompoftliloQ.  perbnps 
8CuS04.7Cu(OH)a  or  10CuO.:tS6,.7H,O  =  Sulphur  trioxide  20-7,  cupric  oxide  68  4.  water  10^ 
=  100.    Anal.— Hillebrand,  1.  c,  after  deducting  8  and  6  p.  c.  gangue. 


80, 

CuO 

ZnO 

CaO 

H,0 

1. 

20-46 

6819 

0»9 

0  05 

1111     =     10010 

2. 

21-49 

67  64 

004 

004 

10-76    =      99  97 

From  the  Antler  mine,  Yucca  Station  (Atlantic  &  Pacific  R.R.),  Mohave  Co.,  Arizooa. 


C.   Hydrous  Sulphates.— Normal  Division. 

742.  Lecontite     (Na,NH„K),SO,  +  2H,0  Orthorhombic     0-7848  :  1  :  1-5312 

a  10 : i  fi 

743.  MirabiUte  Na,SO,  +  lOH.O  Monoclinic  1-1158  :  1  : 1-2372  72"  15' 

744.  Kiewrite     MgSG,  +  H.O  «  09147  :  1  : 1-7571  89*'  6' 

745.  Szmikite      MnSO,  +  H.O 

746.  Gypsum       CaSO,  +  2H,0  Monoclinic  0-6899  :  1  :  0-4124  80^  42' 

747.  Ile«ite         (Mn,Zn,Fe)SO,  +  4H,0     Monoclinic? 


Epsomite  Group.    ESQ,  +  7H,0.     Orthorhombic. 


748.  Epsomite 

Tauriscite 

749.  Ooslarite 

Ferro-goslarite 

750.  Horenosite 


MgSO,  +  7H,0 
(Fe,Mg)SO,  +  7H.0 

FeSO,  +  7H.0? 

ZnSO,  -h  7H  0 

(Zn,Fe)SO,  +  "H,0 

NiSO,  +  7H.0 


a  :h  I  6 
0-9902  :  1  :  0-5709 


0^9807  :  1  :  0-5631 
0-9816  :  1  :  0-5655 
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Melanterite  Group.    ESO,  +  TH,0.     Monocliuic. 
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itxl:6 

P 

751.  Melanterite 

FeSO,  +  7H.0 

11828  :  1  : 1-5427 

75°  44' 

Luckite 

(Fe.Mii)SO,  +  7H,0 

752.  Hallardite 

MnSO.  +  7H,0 

753.  Piaanite 

(Fe,Ou)SO,  4-  7H.0 

11609  : 1 : 1'5110 

74°  38' 

754.  Bieberite 

CoSO,  +  7H,0 

1-1815  ,  1  :  1-5325 

75°  20' 

Cnpromagnesite 

(Cu,Mg)SO.  +  7H,0 

756.  Chaleanthite      CnSO,  +  5H,0  Triclinic 

i  :  2  :  (5  =  0-5656  :  1 :  0-5507;  a  =  82**  21',  ft  =  73°  11',  y  =  IT  37' 


756.  Syngenite 

757.  Loweite 

758.  Blbdite 


a  \o  :  6  P 

K,Ca(SO,),  +  H,0        Monoclinic  1-3699  : 1 :  0-8738  76°    0' 
Na,Mg(SOJ,  +  2iH,0  Tetragonal 
Na,Mg(SO  j,  +  4H,0    Monoclinic  1-3494  :  1  :  0-6705  79°  22' 


fi 


759.  Boiis«inganltitc(NHJ,Mg(SO,),+6H,0  Monoclinic  0-7438  :  1  : 0-4862  71°  50' 

760.  Picromerite        K,Mg(SOJ,  +  6H,0  "  0-7265  : 1  :  0-4900  75°  12' 

761.  Cyanochroite      K,Cu(SO,),  +  6H,0  "         0-7477  :  1  :  05052  75°  30' 


762.  Polyhalite  K,MgCa,(S0,),+2H,0  Monoclinic? 

Erugite 

763.  WattevUUte       Na,Ca(SOJ,  +  4H.0? 


Alum  Group.    Isometric. 

RA1(S0 J,  +  12H.0  or  R,S0,.A1.(S0J,  +  24H,0 

764.  Kalinite  KA1(S0J,  +  12H,0 

766.  Tsehcrmigite  (NII,)A1(S0,).  +  12H,0 

766.  Mendorite  NaAl(SOJ,  +  12H,0 


767.  Tamarngite 


•^68. 

Stuvenite 
769.  Balotrichite 


NaAl(SOJ,  +  6H.0 


Halotrlchite  Group.    Monoclinic. 

KA1,(S0J,  +  22H,0  (or  24H,0) 

MgAl,(SO  J,  +  22H,0 
(Na„Mg)Al,(SOJ,  +  24H.O 
FeAl,(SOJ,  +  24H,0,  or  perhaps  22H,0 
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770.  Apjohnite  MnAl,(SO,),  +  24H.O 

Bushmanite  (Mn,Mg)Al,(SO,),  +  24H,0 

771.  Dietrichite  (Zn,Fe,Mn)Al,(SO,),  +  22H,0 


772.  Coquimbite  Fe,(SOJ,  +  9H,0  Rhombohedral  6  =  1-5613 

773.  auenstedtite  Fe,(SOJ.  +  lOH.O  Monoclinic  0-3940  ':  1 ":  0-4058   78' Tf 

774.  Ihleite  Fe,(SOJ,  +  12H.0 

776.  Alunogen  Al,(SO,),  +  18H,0  Monoclinic 


776.  KrbTinkite  m,Ca(SOJ,  +  2H.0        Monoclinic 

777.  Ferronatrite        Na,*Fe(SOj,  +  3H,0        Rhombohedral        i  =  0-5528 

II  III 

778.  Roemerite  FeFe,(SOJ,  +  12H,0      Triclinic 

tf  :  i  :  (5  =  0-9684  :  1  :  2-6425;  a  =  116°  3',  ft  =  94°  41',  y  =  80"  7' 


742.  LSOONTmi.     W.  J.  Taylor,  Am.  J.  Sc.  26.  278.  1858. 
Orthorhombic.     Axes   d:l:i  —  0-7848  :  1  :  1-6312  J.  D.  Dana*. 
100  A  110  =  38°  7i',  001  A  101  =  62°  51f ,  001  A  Oil  =  56°  51'. 

Forms :    m  (110,  /),    g  (120,  i-3);    d  (104,  i-i). 

Angles:    mm'"  =  76"  15'.    gg'  =  *65''  0',    dd  =  ♦53"  0'. 

In  prismatic  crystals,  long  or  short. 

H.  =  2-2-5.     Luster  vitreous.     Colorless,  when  pure,  and  tmnsparent    Taste 
saline  and  rather  bitter.     Permanent  in  the  air. 

Coiup, — Hydrous  sulphate  of  sodium,  ammonium,  and  potassium,  (Na,NH^,K), 
SO,  +  2H,0. 

Anal. — Taylor,  1,  c. 

SO,  Na,0        (NH4),0        K,0  H,0 

44-97  17-56  1294  267  19*45    residue  241,  P.O.  tr.  =  100 


,  r.,  etc. — Only  partially  subliraed  In  the  closed  tube,  but  otherwise  reacts  like  masca|nitt. 

Obs.— From  the  cave  of  Las  Piedras,  near  Coumyugua.  Central  America,  embeddeo  in » 
black  mass  made  up  of  the  excrement  of  bats.  The  crystals  often  have  a  coating  of  orwic 
matter.  The  cave  is  worked  for  the  niter,  which  the  earth  of  the  floor  near  its  mouth  affords  by 
lixiviation. 

Named  after  Dr.  John  L.  Le  Conte. 

GuANOVULiTE  Wtbel,  Ber.  Ch.  Ges.,  7,  892.  1874. 

Found  in  crystalline  deposits  filling  the  eggs  of  birds  in  Peruvian  guano.  H.  =3.  0-  = 
2'3d-2'65.  Color  yellowish  white.  Luster  silky.  A  sulphate  of  pottudum  and  aromOQiam. 
Calculated  formula.  7E,0.2(NU4)t0.12SOs.llHsO.    Analysis,  after  deducting  impurities: 

SO,  49*60  EsO  85  49  (NH«).0  5  09  H,0  9-82    =    106 

In  water  dissolves,  leaving  a  very  small  residue,  and  giving  a  light yellowiahBolution,  which 
has  a  sally  taste.  Insoluble  in  ether  or  alcohol.  Heated  in  a  glass  tube  it  first  loses  water  aod 
ammonia,  then  becomes  black,  and  on  stronger  heating  melts  and  gjves  off  much  sulphuric 
acid. 
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743.  BdRABIZJTB.  Glauber  Salt.  Sal  mirabile  Glauber  (the  artificial  salt  at  tbe  time  of 
its  first  formation).  NatUrliches  Wundersalz,  Glaubersalz,  Oerm.  Glauber  Salt.  Sulphate  of 
Soda.  Soude  sulfatee,  Sel  de  Glauber,  Fr,  Mirabilite  Haid.,  Handb..  488,  ^845.  Gediegen 
Glaubersalz  (fr.  Saidschitz and Sedlitz)  Beun,  Crell's  Ann..  2,  18, 1791;  =  Natarlicbes  Bittersalz 
pt.  Lent,  Min..  1,  489,  1794;  =  Reussin  KarH.,  Tab.,  40,  1800. 

Monoclinic.     Axes  a:i\6  =  1-11584  :  1 :  1-23719;  /?  =  *72°  15'  =  001  A  100 
Uaidinger. 

100  A  110  =  46°  44i',  001  A  101  =  57°  55',  001  A  Oil  =  49°  40J'. 


a  (100.  a) 
h  (010.  iri) 


c  (001.  0) 
f»(110,  /) 
IT  (103,  -  i-l) 


I  (102.  H) 
r  (101,  1-i) 
A  (Oil,  l-l) 


V  (021.  2-i) 
€  (112.  -  J)» 
d  (111,  -  1) 


u  (221,  -  2)« 

y  (ii2.  i) 

n  (ill,  1) 


1. 


2. 


mm'  =  ^9r  29' 

mm'  =    99'  2H' 

0tn 

cw      =    24*  18' 

w'    =  184*    1' 

<y 

el        =    82*  26' 

<56    =    84*    5' 

en 

er       =    67^  56' 

ed    =    49*  47' 

ad 

a'r      =  •49-  60' 

eu    =    62"    6i' 

aM 

77*  66i' 

a'n 

48°  86^' 

€€' 

67"  18' 

dd 

46"  69' 

W 

78*  87' 

nn* 

Figs.  1,  2,  Aussee.  Zepharovich. 

=  62"    8* 
:  49"  20' 
:  69"  19' 
:  61"  474' 
:  86"  47^ 

Twins :  tw.  pi.  a,  rare.  Crystals  like  pyroxene  (also  borax)  in  habit  as  well 
as  angles.     Usually  in  efflorescent  crusts. 

Cleavage:  a  perfect;  e-,  by  in  traces.  H.  =  1*5-2.  G.  =  1'481  Haid.  Luster 
yitreous.  Color  white.  Transparent  to  opaque.  Taste  cool,  then  feebly  saline 
and  bitter. 

Optically  -.  Ax.  pi.  and  Bx^  J.  J.  Bxor  A  <J  =  +  30°  56'.  Bxobi  A  (J  = 
26°  31\     Ax.  angles,  Dx.* 


2H..r  =  78"  85'        .-.  2Er  =  122"  48' 


2Ha.bi  =  72"  61'        .-.  2Ew  =  122*  42' 


Artif.  crvst.  yellowisb  ^itb  a  trace  cf  vaDadium  were  positiye,  with  the  bisectrix  in  plaue 
I  h  and  nearly  normal  to  c;  Baj.  A  <^  =  20"  16',  Bxa.bi  A  <i  =  18"  26'.  Also  2Hy  =  68"  0'  and 
2Ey  =  90"  45'. 

Comp,— Hydrous  sodium  sulphate,  Na,SO^  +  10H,0  =  Sulphur  trioxide  24*8, 
soda  19-3,  water  55-9  =  100. 

Analyses.  5th  Ed.,  p.  636;  also  Sicily.  Zs.  Kr.,  4.  689,  1880;  Peru,  Raimondi,  Miu.  Perou. 
288,  1878. 

P3rr.,  etc.— In  the  closed  tube  much  water:  gives  an  intense  yellow  to  the  tlame.  Very 
soluble  in  water.     Loses  its  water  on  exposure  to  dry  air  and  falls  to  puwder. 

Obs.— Occurs  at  Iscbl.  Uallstndt.  and  Aussee  in  Upper  Austria:  also  iu  Hungary,  Switzer- 
land. Italy;  at  Ouipuzcoa  in  Spain,  etc.:  abundantly  nt  the  hot  springs  at  Carlsbad;  in  consider- 
able liedK  ne}ir  Bompensieri  Montedoro,  Sicily.  In  beiis  in  tbe  province  of  Tarapaca.  Chili;  at 
Knilua,  on  Hawaii,  Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of 
▼olcanic  heat  and  gases  on  salt  water. 

Effloresces  with  other  salts  on  the  limestone  below  the  Genesee  Falls.  Rochester.  N.  Y.;  at 
Windsor,  Nova  Scotia;  also  near  the  Sweetwater  Kivcr.  Hocky  Mountains.  Large  quantities  of 
ibis  sodium  sulphate  are  obtained  from  the  Great  Salt  Lake,  Utah.     It  is  present  in  solution  iu 
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the  waters  of  the  lakes,  and  iu  winter  when  a  temperature  falls  to  a  certain  point  the  precipitation 
begins  and  the  salt  accumulates  so  that  it  can  be  gathered  from  Uie  bottom  uud  is  tbrowD  upon 
the  sliores  by  the  waves.  '*  Under  favorable  circumstances  the  shores  become  covered  to  a 
depth  of  several  feet  with  crystallized  mirabilite.  .  .  .  Speaking  only  of  the  amount  Uirown 
upon  the  sliores  and  of  most  ready  access*  the  source  is  practically  inexhaustible.  The  subeUuioe 
must  be  gathered,  if  at  all,  soon  after  the  de])osit  tii'st  appeai-s;  as,  if  the  water  once  rises  above 
the  critical  temperature,  the  whole  deposit  is  taken  again  into  solution.  This  change  is  ?er> 
rapid,  a  single  day  being  often  sufficient  to  effect  the  entire  disappearance  of  all  the  depottU 
within  reach  of  the  waves."— J.  E  Talniage.  Science.  14,  446,  Dec.  27,  1889. 

The  artificial  salt  was  discovered  by  Glauber,  a  German  chemist,  about  the  middle  of  tbe 
seventeenth  century,  while  he  was  operating  with  sulphuric  acid  and  common  salt;  and  tbe 
name  sal  mintbile  was  his  own  expression  of  surprise  at  its  formation. 

Ref.— '  Min.  Mohs,  2,  31,  1825.  "  See  Haid.;  also  Miller,  Min.,  p.  545.  1852;  with  bim,  a  is 
the  base  and  c  tbe  orthopinacoid.  Cf.  also  Kg.,  Kr.  Ch.,  885,  18i81.  '  Aussee,  Zepb.,  Lotoa» 
1877.    *  Propr.  Opt.,  1,  78,  18o7.    N.  R..  175.  1867. 

The  so-called  Beussin  is  impure  glauber  salt,  as  pronounced  by  Reuss  in  1791,  after  bis  early 
study  of  it.  It  occurred  as  a  deposit  of  crystals  and  efflorescent  crusts  iu  or  al)out  tbe  ininiral 
springs  of  Saidschitz  and  Sedlitz.  The  crystals  had  the  form  of  glauber  salt.  The  analysis  by 
Reuss  corresponded  to  680  of  glauber  salt,  81  7  of  epsomite,  and  0*3  of  gy|3sum  =  100. 

ExANTHAiiOSB  Beudaut,  Tr.,  2,  475.  1882.  A  white  efflorescence,  such  as  results  fiom  tbe 
exposure  to  the  air  of  glauber  salt.    Beudant  obtained  KaiSO«  +  SHiO;  analyses; 

1.  Vesuvius 

2.  Uildesheim 

Tlie  Ycsuvian  mineral  was  from  the  lavas  of  1813,  according  to  Beudant.  It  was  named 
from  i^at^deiv,  to  effloresce,  and  aAs,  eaU, 

744.  KIBS&Rrn].  Kieserit  Beichardt,  Salzbergwerk  Stassfurt,  I860:  B.  H.  Ztg..  20,  99, 
1861.  Martinsite  Kenngott,  Ueb.,  22,  1856-57;  BammeUberg,  Pogg.,  98,  262,  1856  (not  Mar- 
ti nsite^ar«t«/),  1845). 

Monocliuic.     Axes  a:l:i  =  0-91470  : 1  :  1-75713;  /3  =  89°  5|'  =  001  A  IW) 
7scli  6  r  ni  8i  k ' 

100  A  110  =  42°  26}',  001  A  101  =  63°  12f' ,  001  A  Oil  =  60°  21^^'. 

Forma:  t  (101,  -  1-i)  cleavage;  «  (012,  J-l);  x  (113,  -  i),  p  (111,  -  1);  h  (229,  |),  •  (llS,  \), 
«(ill.  1). 


SO, 

Na.O 

H,0 

44-8 

350 

20-2    =  100 

42-5 

88-4 

18  8    gangue  5-3=  100 

uu'  =  82"  36' 

<?p  =  68'  24' 

«j    =  ♦28'*  2or 

W     =  •52*  60* 

et     =61"  47' 

ev  =  4V  14' 

XX'  =    52"  11' 

ee'     =  ♦re*  28' 

ex    =  40"*  40' 

C6  =  69"  34' 

pp'  =     77^  44i' 

pe'"  =    42"    2' 

Barely  in  crystals.     Habit  pyramidal,  resembling  lazulite  in  form  and  angles 

Faces  e,  v,  brilliant  and  smooth,  p  less  so;  ar,  u  rounded. 
Twinning  lainelte  of  undetermined  position  observed  in 
grains.  Usually  massive,  coarse  to  fine  granular,  or  com- 
pact. 

Cleavage:  e,  v  perfect;  o,  /,  u  less  so.  Friable  to  firm. 
H.  =  3-3-5.  G.  =  2-569  Tsch.;  2-517  Bischof.  Luster 
vitreous.  Color  white,  grayish  white,  to  yellowish.  Trsus- 
lucent  to  opaque.     Little  soluble. 

Optically  +.  Ax.  pi.  ||  h.  Bx.  A  <5  =  T6°  25'.  Dis- 
persion inclined  distinct  (30'),  p  >  v  also  distinct. 

2E,  =  90"  42*         2EL  =  90'  Na       2E„  =  89*  38'         2Em  =  8«'  1<^ 
Hallstadt,  Tscbermak.      -^^r      ^  **  ^  ir      «  -«i- 

Comp. — Hydrous  magnesium  sulphate,  MgSO^  -f  H,0 
=  Sulphur  trioxide  58'0,  magnesia  290,  water  13*0  =  100. 

The  water  goes  off  above  200"  (Tscbermak),  whence  the  formula  H(MgOH)804. 

Analyses  airree  with  formula  closely;  see  5th  Ed.,  p.  641;  also  Wieser,  Vh.  G.  Relchs.,  130 
1871,  and  Tscliermnk,  1  c.  both  of  Hallstadt.  Also  Precbt  and  Wittjen,  Ber.  Ch.  Ges.,  1^ 
2131,  1881,  who  show  that  the  massive  and  cr^'stallized  varieties  have  the  same  composition. 
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Pyr^  etc— In  tbe  closed  tube  yields  water.  6.B.  fuses  easily,  and  with  soda  on  charcoal 
l^ves  the  sulphuric  acid  reaction.  But  little  altered  at  100"  C.  Dissolves  in  nitric  acid,  leaving 
a  small  residue  of  impurities.  Soluble  slowly,  but  completely,  iu  water,  100  of  water  taking  up 
40*9  parts;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurtite. 

Oba.~Froui  tbe  stilt  mine  of  Stassfurt,  often  mixed  with  caruallite  and  gypsum.  F.  Bischof 
divides  the  Stassfurt  salt  beds  vertically  (Ann.  Ch.  Phys.,  6.  805, 1865,  find  B.  U.  Ztg.,  24, 1M5) 
into  four  regions,  correspond iug,  he  observes,  to  the  natural  onler  of  origin  from  an  evaponiting 
saline:  1,  or  lower,  tbe  arUiydrite  region;  2,  the  polyhcUiU;  3,  tbe  kieaerite;  and  4,  the  earnalUie. 
The  kieserite  is  iu  beds,  9  to  12  in.  thick,  alternating  with  common  salt.  The  whole  deposit  is 
about  190  feet  thick,  and  has  tbe  following  as  its  mean  percentage  composition:  Common  salt  65. 
kieserite  17,  carnullite  18,  magnesium  chloride  (bydrated)  8,  anhydrite  2  =  100  At  Neu-Stass- 
furt  it  forms  a  mass  with  halite  on  the  border  of  the  white  camallite;  the  solution  of  the  halite 
leaves  the  kii'serite  in  crystals  resembling  anhydrite. 

Occui-s  also  at  tbe  Hallstadt  salt  beds  with  blodite,  halite,  anhydrite,  glauberite;  at  Kalusz 
in  Galicia.    In  the  Mayo  salt  mines,  Punjab,  India. 

Named  after  Mr.  Kieser,  President  of  the  Academy  of  Jena.  For  the  martinsUe  of  Earsten, 
see  under  Halite,  p.  156. 

Ret— »  Ber.  Ak.  Wien,  63  (1).  817,  1871. 

Abraum  Salts.  Abraumsalze  Oerm.  (From  the  German  Abmum,  nl-rflumen,  i.e.,  to  be 
removed).  The  mixed  salts  overlying  the  rock-salt  deposits  at  Stassfurt,  Prussia;  they  consist 
chiefly  of  camallite,  sylvite,  and  kieserite. 

745.  8ZMIKXTE.   /.  von  Schrdekinger,  Vh.  G.  Reichs.,  115,  1877. 
Amorphous,   stalactitic,    with    botryoidal   surface.      H.  =  1'5,      G.  =  3*15. 
Color  whitish,  on  the  fracture  reddish  white  to  rose-red. 

Comp. — MnSO«  -j-  H,0  =  Sulphur  trioxide  47%  manganese  protoxide  41*9, 
water  lO'T  =  100. 

AnaL— 1,  Schrauf ;  2,  Dietrich,  both  1.  c. 


SO, 

MnO 

H.O 

47-43 

41-78 

10-92    =     10018 

4711 

41-61 

11-19    =      99-91 

1. 

2. 

Exposed  to  damp  air  in  small  fragments  becomes  deeper  red,  and  increases  slightly  in 

weight. 

Obi.^From  FelsOb&nya,  Hungary.    Named  after  Bergrath  Szmik. 

746.  OTPBI7M.  Fii^o^  [=  mostly  burnt  Oypsum]  Herodotus,  Plato,  27ieophra»tu$, 
SeXTfyirtfS,  ^Ag^fj^aeXf/roy,  I>ioseoride$,  5,  152,  159.  Lapis  specularis  (principal  part),  Gyp- 
sum (=  burnt  gypsum  only),  Plin,  Lapis  specularis.  Gypsum.  aeXt/rirr/i,  Gain,  Gips  and 
Fraueneis,  Jtal.  Lumen  de  i:>caiola  fScagliola],  Agrieola,  Foss.,  251.  luterpr.,  465.  1546.  Glacies 
Maris,  Marienglas  [=  SeieniteJ,  Gips,  Gypsum,  Alabastrum  (flne-graiued  G.),  Seleniies  (cryst. 
G.),  Wall,  Miu.,  50,  1747.  3Iarmor  fugax  Linn.,  8yst.,  1786.  Gypsum,  Terra  calcarea  acido 
viirioli  saturata.  Alabaster,  Selenites,  Cronat,,  Miu.,  18,  1758.  Montmailrite  Delamet/i.,  Le9ons, 
2,  880,  1812.  Gips,  Gyps,  Frauencis,  Wern.  Gesso  Ital,  Yeso  Span.  Sulphate  of  Lime» 
Alabaster,  Plaster  Stone.     Chaux  sulfatee,  Albfitre,  Fr,    Satin  Spar. 

Perhaps  in  part  ^AXa/HaarpirrfS,  T/teophr.,  Plin, 

Monoclinic.    Axes  d  :  J  :  <J  =  068994  :  1  :  0-41241;  ft  =  80**  42^'=  001  A  100 
Des  Cloizeaux'. 

100  A  110  =  34°  15',  001  A  101  =  28°  IGf,  001  A  Oil  =  22°  8J'. 

Forms':  m  (tlO.  /)  r  (140,  »4)  t  (101,  M)  C  (788,  -  H)» 

a  (100,  1-1 )  g  (230.  ij)  0  (290,  i.|)  ,^  ..^u  €  (697,  -  fj)' 

b    (010,  .-.i)  V  (470.  .-4)  j^  (JOB.  -  H  )*.•  V  (01 1!  l-i)  y  li^i'  -  ^^ 

*SS:"»'     VZ%     ''^•^'i-      :S«       '""•'*' 

Also  doubtful  (besides  some  included  above):  11  50,  18'28'0,  11-250,  7*26  0,  5*28-0,  7011. 
225  or  7-718,  245  or  51012,  ii-21-26. 
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^■^' 

eX 

=  10°  47' 

ad 

=  53°  35*' 

4S°  BIT 

»tw°  au' ' 

=  a?"  iv 

83^  47f 

=  a3°  »j' 

=  ao"  sa 

63°  10' 

Vjf 

=  44=  17i' 

40'  XBi' 

el 

=  88°  iff 

:s>' 


•52C 


Figa.  1-S,  etc.  Common  foniu.    6.  Bldly,  FirasoD.    »,  Wa«enweller,  Ealaentubl,  Hbg. 


Twins:  (1)  tw.  pi.  a,  and  nsuall;  contact-twins,  very  comnioD,  often  the  famil- 
iar swallow-tail  twins;  the  reentrant  angle  formed  by  the  pyramid  /;  alBoaecmd- 
form  penetration-twins.  (2)  d  (101),  contact-twine  and  nsnally  bounded  by  tn  or  n; 
again  in  forms  represented  by  t.  9.  Crystals  nsnallv  simple  in  habit,  common 
form  (t.  1)  flattened  |  b  or  prismatic  to  acicnlar  [c;  again  priemstic  (L  3)  by 
extension  of  I  (111).  The  facee  tn,  b  often  verticsDj 
II'  Btr|ated.    Also  lenticular  by  ronnding  of  /  (111)  ana 

e  6  (103).     The  form  e  (103),  whose   faces  are  nsnidl; 

rough  and  conves,  is  nearly  at  light  angles  to  the 
vertical  axis  (edge  m/m'"),  hence  the  ap|arent  hrmi- 
morphic  character  of  the  twin,  f.  6.  Simple  cr}-BlaU 
often  with  warped  as  well  as  curved  surfaces.  AIbo 
foliated  massive;  lamellar-stellate;  often  granular 
massive;  and  sometimes  nearly  impalpable. 

Cleavage:  b  eminent,  yielding  easily  thin  pohi^bfd 
folia:  a  (100),  giving  a  surface  with  conchoida!  fracture: 
n  (11  D.with  a  fibrous  fracture  Q  ^(101);  a  cleavage  frag- 
ment has  the  rhombic  form  of  fig.  11,  with  plane  angles 
of  66°  and  114°.  Also  cleavage  |  0  (509)  and  r  (103) 
developed  by  pressure  in  thin  cleavage  fragments.  H. 
:  1-5-2.     G.  =  2-314-2'328,  when  pure  crystals.     Luster  of  b  pearly  and  shining. 
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other  face6  snbvitreoas.  Massive  varieties  often  glistening,  sometimes  dull  earthy. 
Color  usually  white;  sometimes  gray,  flesh-red,  honey-yellow,  ocher-yellow,  blue; 
impure  varieties  often  black,  brown,  red,  or  reddish  brown.  Streak  white.  Trans- 
parent to  opaque. 

Optically  -f .  Ax.  pi.  at  ordinary  temperatures  )  J,  and  Bx  A  <J  =  +  52^° 
(at  9-4®  C.),  cf.  f.  16.  Dispersion  p>  v,  also  inclined  strong,  Bx^  A  Bxbi  =  0°  30'. 
Axial  angles,  Dx. : 

2E,  =  95°  14'  at  20%     75"  58'  at  47°,    59°  19'  at  71i°,     39°  1'  at  95 J°,     0°  at  116°. 

With  increase  of  temperature  the  axes  come  together,  and  at  lie"*  the  axial  angle  is  0*  for 
red  rays;  nt  120"  tbe  axes  (red)  open  in  a  plane  X  b  with  small  horizontal  dispersion. 
Bx,  changes  its  position  fi'"  88'  between  20**  and  95".  the  axial  figure  in  the  polanscope  showing 
the  more  mpid  motion  for  the  blue  rays  than  for  the  red. 

Refractive  Indices,  Lang" : 


a(16-8") 

P  (17  7") 

r  (16-8') 

ForB 

1-617427 

1  -519407 

1-527251 

C 

1-518825 

1-520365 

1-528143 

D 

1-520818 

1-522870 

1-580488 

E 

1  •623695 

1525806 

1538552 

F 

1-526269 

1  6-^8262 

1  -585994 

G 

1-530876 

1-582881 

1-640786 

The  values  corrected  by  Cauchy's  formula  agree  closely,  $,g,i 

ForD  1520717  1*522772  1-580488 

Also  axial  angles  (observed): 

2Vb  =  57*  18'  2Vc  =  57*  43'  2Vd  =  58"  8'  2Vb  =  58'  6'  2Vf  =  57'  28'  2Vo  =  66M8^ 

Further  at  19%  Dufet:' 
For  D  a  =  1  -52046  p  =  152260  y  =  1'52962  .-.  2Vd  =  58'  If 

Var.— 1.  Crystalligedt  or  Seleniie;  either  in  distinct  crystals,  or  in  broad  folia,  the  folia 
sometimes  a_yai-d  across  and  transparent  throughout.  Usually  tlexible  and  yielding  a  fibrous 
fracture  |  i  (lOli,  but  tbe  variety  from  Montmartrf  mther  brittle. 

An  arenaeeouB  variety  occurs  in  Sussex,  N.  Brunswick,  the  crystals  containing  much 
sand,  wliich  is  often  regularly  arranged  within  (O.  C.  Marsh). 

2.  Fibrous;  coarse  or  fine,  (a)  Satin  spar,  when  fine- fibrous,  a  variety  which  has  the  pearly 
opalescence  of  moonstone  (cf.  p.  266);  (b)  plumose^  when  radiately  arranged. 

8.  Massive;  Alabaster,  a  fine  grained  variety,  either  white  or  delicately  shaded;  scaly-granvr 
lar;  etirthy  or  roek  gypsum,  a  dull-colored  rock,  often  impure  with  clay,  calcium  carbonate  or 
silica,  and  sometimes  with  anhydrite.  The  Mbntmartre  gypsum  contains  calcium  carbonate, 
and  Delametherie  called  it  Montmaririte, 

Also,  in  caves,  curious  curved  forms,  often  grouped  in  rosettes  and  other  shapes. 

Comp. — Hydrous  calcium  sulphate,  CaSO^  +  2H,0  =  Sulphur  trioxide  46*6, 
lime  32-5,  water  20-9  =  100. 

P3rr,,  etc.— In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  nt  2-5-8.  coloring 
the  flame  reddish  yellow.  For  other  reactions,  see  Anhydrite,  p.  911.  Ignited  at  a  tempera- 
ture not  exceeding  260°  C,  it  again  combines  with  water  when  moistened,  and  becomes  firmly 
solid.     Soluble  in  hydrochloric  acid,  and  nlso  in  400  to  500  parts  of  water. 

Recent  experiments  on  the  solubility  of  gypsum  and  anhydrite  in  water  have  been  mads  by 
McCaleb.  Am.  Ch.  J.,  11,  80,  1889.  The  specimens  employed  were  as  follows:  A,  gypsum, 
pink  foliated  mass,  Saltvllle,  Va.;  B,  do.,  white  massive.  Nova  Scotia:  C,  selenite,  honey-yellow 
crystal.  Montmartre;  D,  gray  massive  anhydrite,  impure  (81  p.  c.)  18  p.  c.  sand.  Salzburg; 
E,  do.,  grayish  massive,  pure  (97  p.  c).  Nova  Scotia;  F,  gypsum  and  anhydrite  mixed,  while 
massive.  Nova  Scotia.  The  following  figures  give  the  amount  of  calcium  sulphate  in  grama 
dissolved  from  each  square  centimeter  in  one  week  : 


A 

B 

C 

D 

E 

F 

0-2888 

0*2219 

01177 

0  0666 

0  0601 

0-2184 

The  differences  in  A,  B,  C.  are  due  to  the  different  amount  of  surface  presented;  in  C  only 
the  f'-i^e  b  was  exposed. 

Obs.  -Oyp<ium  often  forms   extensive  beds    in  connection  with  various  stratified  rocka^ 
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especially  limestones,  and  marlytes  or  clay  beds.  It  occurs  occasionally  in  crystalline  rockA. 
It  is  also  a  product  of  volcanoes,  occurring  about  f  umaroles,  or  where  sulphur  gases  are  escap- 
ing»  being  formed  from  the  sulphuric  acid  generated,  and  the  lime  ajffordea  by  the  decomposing 
lavas — lime  being  contained  in  augite  and  labradorite.  It  is  also  produced  by  the  decompoidtioD 
of  pyrite  when  lime  is  present;  and  often  about  sulphur  spring  where  hydrogen  sulphide  is 
emitted,  this  gas  changing,  through  reaction  with  vegetable  matter,  into  sulphuric  acid. 
Gypsum  is  also  deposited  on  the  evaporation  of  sea-water  and  brines,  in  which  it  exists  in  solu- 
tion. Crystals  may  be  seen  to  form  on  evaporating  a  drop  of  sea-water  in  the  field  of  a 
microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  In  Switzerland;  at  Hall  in  Tyrol;  in 
the  sulphur  mines  of  Sicily;  in  the  gvpsum  formation  near  09ana  in  Spain;  in  tbe'clnyo! 
Shotover  Hill,  near  Oxford;  and  large  lenticular  crystals  have  been  met  with  at  Moutroartre, 
near  Paris  A  noted  locality  of  alabaster  occurs  at  Castelino,  35  m.  from  Leghorn,  whence  it  is 
taken  to  Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particularlv 
N.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
sprinfi's,  also  with  rock  salt.    Also  on  a  large  scale  in  Nova  Scotia,  etc. 

Handsome  selenite  and  snowy  gypsum  occur  in  N.  York,  near  Lockport  in  limestone  along 
with  pearl  spar  and  anhydrite;  also  near  Camillus,  Onondaga  Co.;  occasionally  crystals  are  met 
with  m  the  vicinity  of  Manlius.  In  Maryland,  large  grouped  crystals  on  the  St.  Mary's  in  clay; 
also  near  the  mouth  of  the  Patuxent.  In  Virginia,  Targe  lieds  of  gypsum  with  rock  salt,  m 
Washington  Co.,  18  m.  from  Abingdon;  also  near  Lynchburg.  In  Ohio,  large  transparent 
crystals  have  been  found  at  Ellsworth  and  Cantield,  Trumbull  Co.  In  Tenn.,  selenite  and 
alabaster  in  Davidson  Co.  In  Kentucky,  in  Mammoth  Cave,  it  has  the  forms  of  rosettes,  or 
tiowers.  vines,  and  shrubbery,  often  called  oulapholites  (cf.  Encyc.  Brit.,  16,  449).  Also  common 
in  isolated  cr^'stals  and  masses,  in  the  cretaceous  clays  in  the  western  U.  S. 

In  N.  Scotia,  in  Sussex,  Kings  Co.,  on  Capt.  McCready's  farm,  large  single  and  grouped 
crystals,  which  mostly  contain  much  symmetrically  disseminated  sand. 

Named  from  yiii/fo?,  the  Greek  for  the  mineral,  but  more  especially  for  the  calcined  min- 
eral. The  derivation  ordinarily  suggested,  from  y^,  earth,  and  eipeiv,  to  cook,  corresponds 
with  this,  the  most  common  use  of  the  word  among  the  Greeks.  Theophrastus,  after  mention- 
ing localities,  speaks  of  the  making  of  gypsum  by  burning  the  proper  stones  (among  wbicli 
alaba%ter  is  included);  of  making  plaster  or  cement  from  it  by  "powdering  it,  pouring  on  water, 
and  stirring  it  with  wooden  instruments,  there  being  too  much  heat  for  the  hand:"  of  tbe 
necessity  or  preparing  it  ''  immediately  before  the  use  of  it,  because  it  soon  dries  an<]  becomes 
hard;"  of  its  value  for  whitening  the  walls  of  houses,  and  of  its  being  an  excellent  material  for 
making  images  and  ornaments. 

The  word  yviffoi  in  Plato  and  Herodotus  has  been  sometimes  translated  chalk,  but  not  so 
by  the  best  authorities.  The  sentences  in  Herodotus  containing  it,  and  the  verb  yvil>6a>  derived 
from  it  meaning  to  cover  or  whiten  with  gypsum,  are  most  intelligible  if  calcined  gypsum,  ur 
preparations  from  it,  are  understood 

Powdered  chalk  is  not  likely  to  have  been  used  for  a  whitewash;  and  a  wash  is  implied 
instead  of  dry  chalking.  Moreover,  true  chalk  was  probably  unknown  to  the  Greeks,  it  beings 
production  of  more  western  countries;  and.  according  to  Pliny,  even  the  Romans  included  un- 
der their  term  Greta  (Latin  for  chalk)  principally  clays,  and  prominently  the  '*  Cimoliau  earth  " 
(cimolite,  p.  689),  true  chalk  being  what  Plmy  calls  "  the  inferior  kind."  Theophrastus  speaks 
of  a  Tymphaan  gypsum  (so  called  by  the  people  of  Tymphoea)  which  was  a  fuller's  earth  of  some 
kind.  The  word  yviffoi  is,  therefore,  much  more  likely  to  have  been  applied  at  times  to  white 
clays  than  to  the  chalk.  The  ancients  were  acquainted  with  lime  from  the  burning  of  lime- 
stone, and  could  not  have  called  this  yviffoi.  Plato's  expression,  Ti)y  8€  oa-t]  Xevict^  yv^fov  ij 
Xiovos  XevKorefiav,  *'  Whiter  than  gypsum  or  snow,*'  is  not  improved  by  supposing  it  chalk; 
for  there  is  nothing  whiter  than  calcined  gypsum,  or  the  ceilings  or  ornaments  made  from  it. 

Selenites  (=  moonstone)  of  Dioscorides,  which  he  says  was  also  called  apAfote^en^n  (moon- 
froth),  "  because  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  probably  crys- 
tallized gypsum  or  modern  selenite.  His  description  XevicoS,  dtavy^Sy  icov<f>oi  {=  whUe, 
transparent,  light),  is  good  as  far  as  it  goes;  and  the  uses  of  the  stone  which  he  mentions  also 
agree  better  with  this  view  than  with  tnat  of  its  being  either  the  modern  moonstone  or  eaCs-^, 
to  which  it  has  been  referred.  The  name  is  from  aeXtfvrf,  moon,  and  alludes  probably  to  tbe 
peculiar  moon -like  white  reflections.  Some  aggregated  crystallized  masses  might  well  have 
suggested  the  name  aphroselenon.  It  is  doubtfiil  what  Pliny  had  in  view  under  tbe  name 
seUnitis  (37,  67);  it  is  probable,  from  his  brevity  on  the  subject,  that  he  did  not  know  tbe 
mineral. 

Lapis  specularis  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being 
mica):  he  speaks  of  it  (36,  59)  as  affording  by  burning  the  best  of  gypsum. 

*  AXafiixaTpirtfi  (or  alabaster-stone,  meaning  the  stone  out  of  which  ointment  vases  of  tbe 
kind  called  alabastra  were  made)  was  with  Theophrastus  and  Pliny  mainly  if  not  wholly 
stalagmite,  which  is  now  often  called  oriental  alabaster'  (see  under  Calcitb,  p.  268);  and  Tbebo 
in  Egypt  was  a  famous  locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible 
that  gypsum-alabaster  was  one;  for  when  polished  it  often  resembles  some  clouded  stalagmites. 
This  opinion  is  favored—though  not  placed  beyond  question— by  the  statement  in  Theopbrastus, 
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which  Pliny  reiterates.*  tlmt  the  gypsum-stone  is  *'  very  similar  to,*"  ••  not  unlilie  '*  (meaning  in 
the  rouffh  state,  of  course)  alabastriiest  which  resemblance  is  not  obvious  if  stalagmite  is  the  only 
alalN&stntes.  The  aMxutritis  of  Pliny,  from  Syria,  said  to  l>e  white  spotted  with  various  tints, 
may  be  of  this  kind,  as  Syria  was  noted  for  its  gypsum-stone,  according  to  Theophrastus  and 
Pliny. 

"  AXcifiacrtQov  (atabastron)  occurs  as  the  name  of  alabaster-stone  in  the  writings  of  the 
histoi-iau  Herod iauus  about  two  centuries  after  Christ,  but  without  description.  The  alabastrum 
of  Pliny,  something  white  and  froth-like,  called  also,  as  he  says,  itimmi,  $^,  and  larhoMS,  and 
comine  fn)m  silver  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the 
part  of  Pliny. 

Burnt  gypsum  is  called  Plaster-of-ParU,  because  the  Montmartre  gypsum  quarries,  near 
Paris,  are,  and  have  long  been,  famous  for  affording  it. 

Alt.— Gypsum  oc:curs  altered  to  calcite,  malachite,  quartz;  also  to  anhydrite;  cf.  Hammer- 
Schmidt,  Min.  Mitth..  6.  245.  1882. 

Ref.— >  Bull.  Soc.  Min.,  9,  175,  1886;  cf.  also  Ann.  Ch.  Phys.,  10,  58,  1844.  Trustworthy 
angles  are  difficult  to  obtain;  the  dimensions  change  sensibly,  with  change  of  temperature; 
cf.  Beckenkamp,  2a.  Kr.,  6,  450,  1882.    Beckenkamp  deduces  the  following  : 

At 


a     '   b      I     c 

PV- 

=  180°  -  /?) 

0* 

0-689724  :  1  :  0*418411 

98° 

56'  177" 

25- 

0-689515  :  1  :  0*418251 

98° 

58'   6*4" 

50' 

0*689801  :  1  :  0*418072 

98° 

59'  59-i)" 

75* 

0-688998  :  1  :  0*412916 

99° 

V    32*8" 

100° 

0*688596  :  1  :  0*412661 

99° 

8'  25*6" 

120° 

0-688895  :  1  :  0*412517 

99° 

5'  29-6" 

See  earlier,  Neumann,  Pogg.,  27,  240,  1883.  With  Dx.,  m  is  also  the  unit  pris9  but 
n  =  Oil,  t  =  001,  etc.;  in  the  5th  Ed.  n  was  the  unit  prism,  i  =  100,  etc. 

'  See  Hbg.,  Min.  Not.,  4,  1,  1861,  and  Breziua,  Min.  Mitth.,  17,  1872.  for  lists  of  plaOM  and 
early  authorities;  also  Dx.,  1.  c,  Gdt.  Index,  2,  121,  1888.  'Hbg.,  Girgeuti,  I.  c  ^  Hbg.. 
Wasenweiler,,  ib..  10,  80.  1871.  *  Schrauf,  Harz.  Ber.  Ak.  Wien,  63  (1),  157,  1871.  •  Brezina, 
Kalinka  1.  c  .    ^  Lasp.,  £isleben,  Min.  Mitth.,  113,  1875,  who  gives  the  axes  : 

a:b:c  =  0*6895  : 1  :  0  4138  ft  =  SV  2'. 

On  experiments  on  hardness,  see  Exner.  Unt.  Hftrte,  71,  1873;  on  artificial  twinning.  Lex., 
Bull.  Soc.  Min..  12,  515,  1889.  BlasticUy,  Ueusch,  Pogg.,  136.  185,  1869,  Min.  Mittu..  67,  1876, 
Ber.  Ak.  Berlin,  259,  1883:  Laspeyres,  I.  c;  Corouiilas  (abstr.  in  Zs.  Kr.,  1,  406),  IiiMig.  Diss., 
TObingen,  1877.  Gliding  planes.  MUirge,  Jb.  Min.,  2.  13,  1883;  percussion-figure,  id.,  ibid.,  1,  51, 
1884.  Btching-ligures,  Baumhnuer,  Ber  Ak.  MClnchen,  1875.  Tfiermo-eleetHeiiy,  Hankel,  Wied., 
1,  277,  1877.  Thermttl  expansion,  Beckenkamp,  1.  c,  and  Neumann  (1833).  1.  c.  *  Optic  axes 
of  elasticity  and  effect  of  heut.  Lang  .  Wien,  16  (2).  798,  1877;  also  Dufet,  Bull.,  4,  113,  191, 
1881,  11,  123.  ISaS,  14,  144,  1891,  and  J.  Phys.,  8,  292,  1888. 

Calcium  chromate.  An  artificial  calcium  chromate,  isomorpbous  with  gypsum,  has  been 
described  by  Foullon.     Cf.  p.  916. 

747.  ILBSFTB.  A,  F.  Wuensch,  Mining  Index,  Leadville,  Colorado,  Nov.  6,  1881. 
Jf.  W.  lies.  Am.  Ch.  J.,  3,  420, 1881. 

MoQOclinic?,  in  artificial  crystals  Hillebrand*. 

In  loosely  adherent  crystalline  aggregates^  prismatic.  Color  clear  green^ 
becoming  white  on  exposure  in  consequence  of  loss  of  water.  Taste  bitter, 
astringent.     Friable.     Soluble  in  water. 

Comp.— RSO,  +  4H,0  with  R  =  Mn  ;  Zn  :  Fe  =  5  :  1  :  1.  This  requires: 
Sulphur  trioxide  356,  manganese  protoxide  22*5,  zinc  protoxide  5*2,  iron  protoxide 
4-6,  water  321  =  100. 

Anal.— M.  W,  lies,  mean  of  several  partial  analyses,  deducting  residue  (0*63  SiO«). 

SO,  MnO  ZnO  FeO  H,0 

86-07  22*81  5*97  4*18  31*60    =    100*13 

*  It  is  not  clear  that  Pliny  is  here  independent  authority.  He  appears  to  be  citing  fron^ 
Theophrastus  in  the  most  of  what  he  says  alx)ut  gypsum;  and  in  one  or  two  cases  he  cites  blun- 
deringly. He  says,  for  instance,  that  plaster  after  hardening  may  by  poundini^  be  powdered  [for 
use  again];  whereas  Theophrastus  states  more  correctly  that  *'  ^  burning  it  may  again  and  again 
b€  made  fit  for  use." 
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The  amount  of  water  is  in  doubt,  and  in  the  unaltered  mineral  is  probably  larger  than  in 
the  material  analyzed  (Hillebrand). 

Obs.— Occurs  iu  a  siliceous  eaugue  with  the  sulphides  of  iron  and  zinc  (from  which  it  kai 
been  foi*roed),  iu  veins  2  to  8  inches  wide;  found  in  several  mines  at  the  head  uf  Uall  Valley, 
Park  Co.,  Colorado.     Named  after  Dr.  M.  W.  lies  of  Denver. 

RefM— >  Proc.  Col.  Soc,  1,  140,  1884. 


748.  BPSOMTTEi.  Epsom  Salt.  Sal  nativum  catharticum  A.  Hermann.  De  Sale  natiro 
cathtiriico  in  fodinis  Huugarise  recens  inveiito,  Posouii,  1721.  Sal  ueutnim  acidiilare.  Sal 
Anglicauum,  Wall.,  Min.,  184,  1747.  Id.,  Sel  d'Epsom  Fr.  Trl.  Wall.,  1,  339,  1753.  Halo- 
trichum  Scopoli,  De  Hydrarg.  Idriense  Tent.,  Venet.,  1761  (Klapr.  Beitr.,  3, 104),  Priucip.  Mio., 
1772.  Magnesia  vitriolata  (Sal  Angliciis,  Epsoniensis,  Seidlizeusis,  SeydschQtensis.  amarus,  etc.) 
Bergm.,  Sciagr..  1782.  Bittersalz  Wsrw.  Gletschersiilz.  Haarsalz'pt.  Epsomite  Bfii<f.,  Tr., 
445,  1824.     Ueichardtit  KrauM  [Arch.  Pharm..  5,  423.  6,  41  J,  Zs.  Nat.  Halle,  44,  554^  1874. 

Orthorhombic.     Axes  a:l:6  =  0-9902  :  1  :  0-5709  Millei^ 

100  A  110  =  44°  43',  001  A  101  =  29°  58',  001  A  Oil  =  29°  43 J'. 


Fonmi:         m 

(110,  /) 

X  (201.  2-i) 

«(111.  1) 

a  (100.  i-l)        f  (120.  ii) 

«(011. 

1-i) 

$  (211,  2-2) 

b  (010,  i-{)         n 

(101,  1-i) 

r  (021 . 

2-i) 

i  (121,  2-J) 

mm"'  =  •89°  26' 

rr'  = 

97'  84i' 

M"    =  104*  17i' 

ff'       =    58^85' 

a'    = 

63''  12 

«»"'  =  4r  r 

nn'     =    69"  56' 

«■'  = 

78°  r 

tt     =    4r36' 

oaf      =    98»    8' 

«'"  = 

•52'  38' 

t('     =  103°  58' 

w'       =    59' 27' 

M'     = 

90'    5' 

it"    =    W^\' 

After  Miller. 


Crystals  prismatic  in  habit;  often  hemihedral  in  the 
pyramidal  planes.      Also  in  botryoidal  masses  and  deli- 
cately fibrous  crusts. 
Cleavage:  h  very  perfect;  v  (Oil)  less  perfect;  m  iu  traces.     Fracture conchoi- 
dnl.     H.  =  20-2-5.     G.  =  1*751;  1*685,  artif.,  Schiff.     Luster  vitreous  to  earthy. 
Streak  and  color  white.     Transparent  to  translucent.     Taste  bitter  and  saUue. 
Optically  — .    Ax.  pi.  ||  c.    Bx  JL  b.     Axial  angles: 

2E^  =  77°  59',    78°    5,    78°  11'  iu  three  sections.  Dx.« 
2E^  =  77°  43',     77°  44 ,     78°    3'  "      " 
Refractive  indices  for  D  line,  Topsoe  and  Cbrisliansen': 

a  =  l-4o25        /3  =  1-4554        y  =  1*4608        .'.     2E  =  78°  18*        2V  =  51°  25' 

Comp. — Hydrous    magnesium  sulphate,   MgSO^  +  7H,0  =  Sulphur  trioxide 
32*5,  magnesia  16-3,  water  51  2  =  100. 

Pyr.,  etc.— Liquefies  in  its  water  of  crystnllizntion.  Gives  much  water  in  the  closed  tube  at 
a  high  temperature;  the  water  is  acid.  B.B.  on  charcoal  fuses  at  first,  and  finally  yields  an 
iu  fusible  alkalioe  mass,  which,  with  ccbalt  solution,  gives  a  piuk  color  on  ignitiou.  Veiy 
soluble  in  water,  and  has  a  very  bitter  taste. 

Obs.— Common  in  mineral  waters,  and  as  a  delicate  fibrous  or  capillary  efflorescence  on 
rocks,  in  the  galleries  of  mines  and  elsewhere.  In  the  former  state  it  exists  at  Epsom,  England, 
and  at  Sedlitz  and  Saidschitz  (or  Saidschatz)  in  Bohemia  At  Idria  in  Caruiola  it  occurs  in  silky 
fibers,  and  is  hence  called  hairsalt  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of 
Montmartre.  near  Paris;  in  Fitou,  Dept.  of  the  Aude,  France;  at  the  anthracite  mine  of  Peycbag- 
nard,  Is^re,  in  large  crystals;  in  Aragon  and  Catalonia  in  Spain;  in  the  Cordillera  of  St.  Juanm 
Chili;  and  iu  a  grotto  m  Southern  Afnca,  where  it  forms  a  layer  1*  in.  thick.  Also  found  at 
Vesuvius,  at  the  eruptions  of  1850  and  1855.  A  massive  variety  (r«tcAard^ite)  occurs  in  thin  layera 
with  carnal  lite  at  Leopoldshall,  Stassfuil. 

The  floors  of  the  limestone  caves  of  Kentucky.  Tennessee,  and  Indiana,  are  in  many  instances 
covered  with  epsomite,  in  minute  crystals,  mingled  with  the  earth.  In  the  Mammoth  Cave, 
Ky.,  it  adheres  to  the  roof  in  loose  masses  like  snowballs.  At  the  Alum  Cave,  in  Sevier,  Tenn., 
on  the  headwnters  of  the  West  Fork  of  Little  Pigeon  River,  masses  of  nearly  pure  epsomite, 
almost  a  cubic  foot  in  volume,  have  lieen  obtained  (Saflford's  Kep..  119).  It  effloresces  from  the 
calcareous  sandstone.  10  m.  from  Coeymans.  on  the  east  face  of  the  Helderberg.  N.  Y.  Said  to 
occur  also  over  the  California  plains,  east  of  San  Diejro  (Am.  J.  Sc,  6,  389.  1848).  Alsnefflo. 
resces  from  a  pyritiferous  serpentine  in  Marmora,  Ontario;  and  on  dolomites  of  the  Clinton 
"formation  (Silurian)  in  sheltered  places  between  Niagara  Falls  and  Lake  Huron  nsat  Dundas, 
where  layers  occur  1  in.  thick. 
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^  Min..  646,  1852;  earlier,  Brooke,  Ann.  Phil.,  6,  40,  1828;  see  also  Mitsch..  ib.,  11 

827,  1827,  and  Rg.,  Pogg.,  91.  324,  1»54. 

*  Propt.  Opt.,  2,  89.  1859.    Topso<4  and  Christiansen,  Pogg.,  Krg.,  6,  545,  1874. 

On  the  wide  variation  in  form,  for  dilferent  isomorphous  compounds  of  MgS04  4"  7H«0 
and  ZnS04  -f  7HsO,  see  Dufet,  Bull.  Soc.  Miu.,  12,  22,  1889;  cf.  also  Kg.,  1.  c. 

Tauriscitb.    Tauriszit  Q.  E,  0.  Volger,  Jb.  Min.,  152,  1855. 

Orlhorbombic.  Planes  and  angles  those  of  epsomite.  In  acicular  crystals.  Luster  and 
other  physical  characters  those  of  copperas  (melanterite),  p.  941.  Composition  stated  to  be  that 
of  copperas,  FeS04  +  7HiO,  but  needs  confirmation. 

From  Windgftlle  in  the  Canton  Uri  (Pagus  Tauriscorum  of  the  Romans),  Switzerland. 
Miociated  with  copperas  and  alum.  The  crystal  is  stated  to  be  a  rhombic  prism  with  pyramidal 
terminations. 


749.  OOSItARITB.  Atramentum  sutorium,  candidum,  jwtissimum  reperitur  GkMelarise, 
translucidum.  crystalli  instar,  Agrie,,  Foss.,  218,  1546.  A.  album  fossile  durum  Goslurianum 
GesT^er,  Foss.,  18,  1565.  Vitriolum  Zinci  album  nativum,  Galizensten,  Hvit  Viktnl,  Wall.,  157. 
1747.  Zinc  Vitriol.  White  Vitriol,  White  Copperas,  Sulphate  of  Zinc.  Zinc  sulfatee,  Couperose 
blanche,  Fr.  Gallizinite  Beud.,  Tr.,  446,  1824.  Galiznite.  Goslarit  Haid.,  Haudb..  490,  1847. 
Ferro-Goslarite  ff.  A.  Wheeler,  Am.  J.  Sc,  41,  212,  1891. 

Orthorhombic.     Axes  d:i:i  =  0-9807  :  1  :  0-5631  Brooke'. 

100  A  110  =  44°  26V,  001  A  101  =  29°  51^,  001  A  Oil  =  29°  23'. 


Forms: 
a  (100,  »•{) 
b  (010.  »  i) 


m  (110,  /) 
/  (120.  t-S) 
n  (101,  1-i) 


a;(201,2-{) 
V  (Oil,  l-l) 


r  (021,  2-1) 
« (111,  1) 


mm"  =  ♦88"  58' 
ff'  =  54'  2' 
nn'  =  59*^44' 
a»'      =    97^54' 


w'  =  58*  46' 
bv  =  ♦60"  37* 
rr' :s    96M7J' 


»'    =  58"    9i' 

««"  =  77"  37' 
a"'  =  52"   8' 


«  (211,  2-2)? 
t  (121,  2-S) 


M'  =  90*  y 
tt'  =  41"  44' 
«'"    =  88"  39^ 


In  long  acicular  crystals;  commonly  massive  or  stalactitic. 

Cleavage:  b  perfect.  Brittle.  H.  =  2-2-5.  G.  =  1-9-2-1;  2-036;  1-953, 
artif.  cryst.,  Schiff.  Luster  vitreous.  Color  white,  reddish,  yellowish,  bluish. 
Transparent  to  ti-anslucent.     Taste  astringent,  metallic,  and  nauseous. 

Optically  — .    Ax.  pi.  |  c.    Bx  _L  b.    Dispersion  p  <v  small,  Dx. 

2Er  =  70°  23'  2E^  =  70°  6',  Dx. 

Refractive  indices  for  D  line.  Topsoe  and  Christiansen* : 

a  =  1-4568    /fiJ=:  1-4801    ^  =  14886    .*.  2Ey  =  71"  8'    2Vy  =  46"  14' 

Comp. — Hydrous  zinc  sulphate,  ZnSO^  +  7H,0  =  Sulphur  trioxide  27*9, 
rinc  oxide  28*2,  water  43  9  =  100.     Iron  may  be  present  replacing  the  zinc. 

AnaL— 1,  Frenzel,  Jb.  Min.,  675,  1875.    2,  Hillebrand,  quoted  by  Pearce,  Proc.  Col.  Soc., 
2,  12,  1885. 

SO,  ZnO         CuO      (Mn,Fe)0     MgO         HaO 

29-52         21-58  —  —  6-18        [42  72]  =  100 

2809        [27-56]        0-12  0  30  —  43  93   =  100 

In  2,  six  molecules  of  water  escape  at  100". 


1.  Freiberg 

2.  Butte 


Wheeler  found  4  9  p.  c.  FeSOi  in  the  ferro^oslarite. 

P3rrT  etc.— Yields  water.  On  charcoal  with  soda  gives  a  zinc  coating,  and  a  sulphide  which 
tarnishes  silver.    Easily  soluble  in  water. 

Obs.— This  salt  is  formed  by  the  decomposition  of  sphalerite,  and  is  found  in  the  passages  of 
mines.  It  occurs  at  the  Hammelsberg  mine  near  Goslar,  in  the  Harz;  atSchemnitz  in  Hungary; 
at  Falun  in  Sweden;  and  at  Holywell  in  Wales;  £lba  at  Capanne  Yecchie.  It  is  hot  of  com- 
mon occurrence. 

In  Montana  at  the  Gkignon  mine,  Butte,  derived  from  the  alteration  of  a  cupriferous  zinc  sul- 

Ehide.    FerrogoelarUe occurs  associated  with  sphalerite  at  Webb  City»  Jasper  Co.»  Missouri;  it 
( in  mammillary  or  stalactitic  incrustations  of  a  light  yellow  to  brown  color.    Godarite  is  com- 
mon in  the  drainage  of  the  mines  of  the  region. 

B«i~>  Ann.  Phil.,  6,  487,  1823  ;  Mir..  Min  ,  547.  1852.  Cf.  also  Schrauf.  Jb.  Min.,  675. 
1875.    *  Ibid.,  (cpsomite),  p.  548 
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750.  MORENOSrrZI.  Nickel- Viktril,  Vilriohim  fernim  et  nicolum  continetu  ("of  i 
deep  greeu  color,  with  Kupfeinickel,  in  Cobalt  mines  ")  Oronst.  (the  discov.  of  the  metal  Nickd), 
Min..  114.  1758.  Niccolum  ▼itriolatum  (interdum  e  mineris  sulphuratis  fatiscentibus  genitam) 
Bergm.,  SciaCT.,  60,  1782.  Sulfato  de  niquel  (fr.  Galicia)  D.  A.  Casaret,  1849,  A.  M.  Alcibar. 
in  Revista  Minera,  Madrid,  805,  1850.  Sulfato  de  nickel,  Morenosita,  Casares,  ib.,  176.  March, 
1851.  Nickel  Vitriol  T.  8,  Hunt.  Dana  Min.,  679.  1850.  Logan's  G.  Rep.  Can.,  1863.  Pyromelin 
Kbl,  Gel.  Anz.  Mttnch.,  36,  215,  18S«  J.  pr.  Ch.,  58,  44. 

Orthorhombic.     Axes  d:l  :t  =  0'9816  :  1  :  0-5655  Marignac\ 

100  A  110  =  44°  28',  001  A  101  =  29°  56f ,  001  A  Oil  =  29°  29i'. 

Porma:  /  (120,  i-i)  x  (201,  2-i)  r  (021,  2.«)  »  (211,  2-2) 

h  (010,  iS)  »(101,  l-i)  ©  (Oil,  14)  ff  (111,  1)  t  (121,  2-S) 

w  (110,  /) 

mm"*  =  ♦88°  66'  asc'  =    98*    5'  »"  =  77'  50*  w'    =  90"  10' 

ff'       =    58"  59^  w'  =    58"  58i'  ««"'  =  52"  18'  w"'  =  40*  40*' 

n»'     =    59"58i'  Of'  =  •63*  16' 

In  acicular  crystals  and  thin  prisms.     Also  fibrous;  and  as  an  efflorescence. 

Cleavage:  b.  H.  =  2-2-25.  G.  =  2*004,  Fulda.  Luster  vitreous.  Color 
apple-green  to  greenish  white.  Streak  white,  faintly  greenish.  Soluble;  taste 
metallic  astringent. 

Optically  — .     Ax.  pi.  \c,    Bx  J.  J.     Dispersion  p  >  v  large. 

2E,  =  64°  24'  2E^  =  63°  45'  Dx. 

Refractive  indices  for  D  line,  Topsoe  and  Christiansen': 
a  =  l-46«9        fi  =  V^db6       y  =  14921       .-.    2Ey  =  64"  22'       2Vy  =  41"  66' 

Comp. — Hydrous  nickel  sulphate,  NiSO^  +  7H,0  =  Sulphur  trioxide  28-5, 
nickel  protoxide  26*6,  water  44*9  =  100. 

P3rr.,  etc.— B.B.  in  tube  gives  water,  strongly  acid,  swells  up,  aud  hardens,  becomiD| 
yellow  and  opaque.  On  charcoal  glows  strongly  aud  evolves  sulphurous  acid.  With  borax  adg 
phosphorus  s»ilt  gives  a  distinct  nickel  reaction.  The  Riechelsdiu'f  minetiil  colors  the  outer 
flame  blue,  from  the  presence  of  arsenic. 

Obs. — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Galida, 
Spain,  on  magnetite,  with  which  some  millerite  is  mixed;  at  Kiechelsdorf,  in  Hesse;  as  ai. 
earthy  Ct'ust,  mountain-green  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Friedent 
mine  near  Lichtenberg  in  Bayreuth  (pvromeline).  Also  in  acicular  crystals  and  cnists  at 
Wallace  mine,  Lake  Huron,  upon  a  sulphide  of  nickel  and  iron;  at  the  Gup  nickel  mine,  Lan- 
caster Co.,  Pennsylvania. 

Named  by  Casares  after  Sr.  Moreno,  of  Spain.  A.  M.  Alcibar  states  that  Prof.  Casarea 
nent  a  communication  on  this  mineral  to  the  Societe  de  Pharmacie  of  Paris  in  1849,  which  was 
not  published. 

Ref.— 1  Mem.  Soc.  Geneve,  14,  242,  1858.  There  has  also  been  believed  to  be  a  tetragonal 
form,  *cf.  Haid.,  Pogg.,  6,  196,  1826;  Mitsch.,  ib.,  12,  144.  1828.  but  according  to  Marigoac 
this  contains  only  6H9O. 

» Ibid,  (epsomite).  p.  549.     » Lang,  Ber.  Ak.  Wien,  31.  99, 1858. 

Tecticitk  BreiVi.  Graulit  Gtocyfc<??-,  Syn..  1847.  A  clove-brown  mineral,  easily  soluble  in 
water  and  attrncting  moisture  rendily,  occurring  in  small  pyramidal  and  acicular  crystals  sup- 
posed to  be  orthorhombic.  and  also  miv>sive.  Probably  a  hydrous  sulphate  of  ferric  iron;  but 
composition  not  ascertained.     H.  =  1*5-2. 

From  Graul.  near  Schwarzenberg.  in  Saxony,  and  Brftunsdorf  in  the  Ersgebim.  Named 
from  TTfKtiKo^,  in  allusion  to  the  deliquescence;  but  changed  to  ^avJAtf  by  Qlocxer,  because 
the  Greek  signifies  liquefying  aeUtely,  and  not  pa$nwly  aa  in  deliquescence. 

Fauserite.     Fauserit  Breith.,  B.  H.  Ztg.,  24,  801,  1865. 

Orthorhombic.  Prismatic  ancle  88**  42'.  Cleavage:  brachypinaooidal,  distinct;  prismatic, 
in  traces  or  none;  basal,  rather  distinct.  Crystals  grouped  in  stalactltlc  forma.  H.  =2-25. 
G.=  1*888.  Luster  vitreous.  Color  reddish  and  yellowish  white  to  colorless.  TransluceDtto 
transparent.    Taste  astringent,  bitter. 

Oomp.— Perhaps  (Mn,Mg)S04  +  6H,0,  with  Mn  :  Mg  =  2  ;  1,  requiring:  Sulphur  trioxide 
82*2,  manganese  protoxide  190,  magnesia  6*4,  water  48*4  s  100.    Some  authors  give  7HiO. 
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^1,  2,  Mollnar,  quoted  by  Breithaupt. 


1. 
2. 


SO, 

MnO 

MgO 

H,0 

84*49 

19-61 

5-15 

42*66  Al,Ot,Fe,0,  trace 

88-78 

2005 

563 

40-54 

Obft. — Stated  to  be  from  HerrengniDd  in  Hungary.     Named  after  Mr.  Fuuser. 

A  miueral  called  fauserite  by  Loczka,  from  Hodrusbdnya,  Hungary,  was  epsomite,  MgSOi  + 
7HiO,  with  only  small  quantities  of  zinc  (054  ZnO),  uiaugauese  (0-54  MnO),  cobalt(0.08CoO), 
iron  (004  FeO).  Ber.  aus  Ungaru,  8,  108,  1890.  This  throws  doubt  over  Breithaupt's 
mineral. 

Melanterite  or  Copperas  Group*     Monoclinic. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identical  in 
general  formula  with  tiie  species  of  the  Epsomite  group,  and  are  regarded  as  the 
same  compound  essentially  under  oblique  crystallization.  The  copper  sulphate 
diverges  from  the  others  in  crystallization,  ana  contains  but  5  of  water. 

Synonymy  before  1750.  XafA/cavOov,  XaXKirtf^y  MeXavrtjfiiay  SSftv,  MiaVf  Dio%eor,, 
5,  114-118.  [Chaleanthum  (from  x<^^*<oS.  brass,  and  avBo^.flateer)  is  vitriol  of  any  kind;  Spain 
is  given  iis  a  locality;  Chalcitis.  a  disintegrating  pyrites,  iron  or  copper,  impregnated  with  the 
same,  as  a  result  of  its  alteration;  Melanieria  (fr.  u^Xav,  ink),  a  salt-like  chulcanthus,  or  earth 
containing  it;  8oru,  a  black  earth  or  stone  impregnated  with  some  vitriol;  Misu,  a  yellowish 
vitriolic  stone,  perhaps  partly  copiapite,  and  partly  yellow  ocher  impregnated  with  vitriol  of 
some  kind.] 

Atramentum  sutorium  =  Chaleanthum,  Chalcites,  Sory,  Misy,  Plin.,  34,  29-83;  evidently 
In  part  fn)m  Dioscorides.  [The  description  of  C?ialcanthum  gives  prominence  to  blue  vitriol^ 
while  its  une  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  implies  the  presence  of  green 
(or  iron)  vitriol,  the  material  still  used  for  blackening  leather;  Chalcites  and  sory  are  the  same  as 
above:  Misy  is  yellow  and  pulverulent,  like  the  mineral  now  called  copiapite.l 

Atnimentum  sutorium  =  Melanteria  =  Chaleanthum,  Chalcites,  Sorv.  Misy,  Agric.,  Fos8.« 
213-214,  1546;  Knpferwasser  id..  Interpr.,  468,  1546.  [The  first  three  of  these  names  are  syno< 
nyms  for  any  vitriol  or  all;  and  hiclude  (as  partly  also  in  Dioscorides)  capillary  or  wool-like, 
plumose,  stalactiiic,  and  stdt-like  kinds,  besides  Lajris  atramenti:  Agricola  mentions  the  varieties 
Atramentum  sutorium  eandidum  (=  XevKoioy  Gr,\  which  is  white  or  zinc  vitriol:  A,  s.  ffiride, 
which  is  green  vitriol;  A.  s.  ctBruleum,  which  is  blue  vitriol:  Sory,  a  gray  or  blackish  stone,  often 
nodular  (elebs  rotundee),  impregnated  with  any  vitriol:  Misy,  a  yellow  efilorescent  or  mealy 
vitriol,  (ioslar  in  the  Harz  is  the  principal  locality  cited  by  Agricola.  ChaldUs  U  said  to  be 
between  sory  and  misy  in  textui-e,  and  rulira  el  oris  eoUrre;  perhai)s  a  red  ocher  (a  frequent  result 
of  the  alteration  of  pyrites)  containing  coppems  and  some  unaltered  pyrites. 

Atramentum  viride,  a  quibusdam  Vitreolum  vocatur,  Albertus  Magnus,  De  Min.,  Libr.  6,  c. 
8.  1270.  Vitriolum  Agrie.,  lb.,  218.  [So  named  from  vitrium,  glass,  in  allusion  to  the  glassy 
appearance  of  the  crvstals  of  vitriols;  Agricola  speaks,  in  connection  with  his  explanation  of  the 
word,  of  *'  A.  ciuidiaum  translucidum  instar  Crystalli."] 

Atramentum  Oesner,  Foss.,  18,  1565;  divided  into  A.  album  durum  (roslarianum  [or  Zinc 
vitriol].  A.  viride  [or  Iron  vitriol].  A,  ccBruleum  Cyprium  pulcherrimum  [or  Blue  vitriol],  etc. 
Melanteria.  Sory.  5lisy,  Oesner,  ib.,  15, 16. 

Vilriolum  Wallerius,  Min..  155.  1747,  and  Oronstedt,  Min..  118.  1758;  a  genus  including  the 
species  V.  Cuiiri  (=  V.  Cypri,  V.  Veneris);  2.  V.  viride  (=  V.  ferri,  V.  martis);  8,  V.  album,  vel 
zinci  (from  Goslar);  besides  4,  V.  mixtum  (a  mere  mixture);  5,  6.  Terra  vitrioHca  and  Lapis 
atramentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  including  Lapis 
atramentarius  fiavus,  or  Misy. 

761.  MESLANTBRITB.  MrXayrrjpia^  XaXKcrvBoy,  etc.,  Dioseor.  Cha1canth\im,  Atra- 
mentum sutorium,  etc.,  Plin.  Melanteria,  Atramentum  sutorium  viride,  Agric.  Vitriolum  pt. 
Albertus  Mttgnus.  Atramentum  viride  Oesner.  Vitriolum  viride,  V.  ferri,  V.  martis,  Wallerius, 
Green  Vitriol.  Copperas.  Sulphate  of  Iron.  Per  sulfate  Fr,  Melanterie  Beud.,  Tr.,  2.  482, 
1SS2.  Luckite  Curnot,  Bull.  Soc.  Min..  2,  168,  1879.  Alcaparrosa  verde  8.  Amer.,  Raimondi, 
Min.  Perou,  812.  1878.    Vitrolo  verde  Span, 

Monoclinic.     Axes  a:i:d=  1-1828  :  1 :  15427;    /3  =  75°  44^'  =  001  A  100 
Zepharovicb*. 

100  A  110  =  48°  54',  001  A  101  =  43°  44',  001  A  Oil  =  •56°  13^. 
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BULPHATEa,   CHR0MATE8,  ETC. 


m 


jn 


y^. 

1* 

y 

m 

Formi' : 

a  (100,  »4) 
b  (010,  U) 
e  (001.  0) 
i»  (110,  I) 

mm*"  =  ♦97' 
ew       =    20" 
ao       =    82" 
et        =    61* 
«d'        =    62" 
00'       =  112* 

10  (103,  -  Ji) 
V   (101, -l-i) 
u  (801. -3-i) 
s   (105.  i-l) 

48'          ep     = 
50'          cr     = 
Oi'         cwi    = 
46'          en    = 
59'          es     = 
27' 

<    (101,  l-i)        r  (111,-1) 
«  (018,1-1)         n  1211,-2-* 
«?  (Oil.  l-i)         /J  (1^1.-2-2) 
p(112. -i)        or  (121,  2-J) 

40"    9'         ea   =    78"  llf 
56"  59'         rr'   =     78"  SS* 

/  \ 

e 

\     / 

•80"  41'         nn'  =     62"  45' 
60"  47        fifi'  =  117*    V 
67"  51'         flrcr'  =  128*  44' 

Crystals  (artif.)  short  prismatic  in  habit;  usually  in  capillary,  fibrons,  stalactitio, 
and  concietionary  forms  ;  also  massive  and  pulverulent. 

Cleavage :  c  perfect ;?// less  so.  Fracture  conchoid al.  Brittle.  H.=  2.  G.  =  l*89 
-1*90;  1*79  Idna.  Luster  vitreous.  Color,  various  shades  of  green,  passing  into 
white;  becoming  yellowish  on  exposure.  Streak  uncolored.  Subtransparent  to 
translucent.     Taste  sweetish,  astringent,  and  metallic. 

Optically  +.     Ax.  pi.  ||  b.     Bx^.^  A  <5  =  —  61°.      Dispersion  p  >  v,  inclined 
weak.    Axiiu  angles,  Dx.' 


2H..r  =  86"  54' 

2Ho.r  =  94"  13' 

fir  =  1-469 

.-.    2V».r  =86"  211' (mean) 

2Hiuy  =  86"  49' 

2Ho.y  =  94"  24' 

fiy  =  1-470 

.-.     2Va,y  =  86"  18' 

2Ha.bi  =  86'  88' 

2Ho.M  =  W"  46' 

4^bi=  1-478 

.-.    2V..bi=85"  63^'      " 

Comp. — Hydrous  ferrous  sulphate,  FeSO^  +  7H,0  =  Sulphur  trioxide  28-8, 
iron  protoxide  25*9,  water  45*3  =  100.  Manganese  and  magnesium  sometimes  re- 
place part  of  the  iron,  the  former  in  the  variety  hickite, 

AnaL— 1,  Janovsky,  Ber.  Ak.  Wien.  79  (1).  187.  1879.    2,  Camot,  1.  c. 
An  impure  iron-maguesium  sulphate  from  Faluo.  sold  as  "  botryogen."  belongs  here,  we 
analyses  by  Blaas,  Ber.  Ak.  Wieo.  88  (1).  1185.  1884;  Hoekauf.  Zs.  Kr..  12.  258.  im 


1.  Idria  G.  =  179 

2.  Utab.  iMckiie 


SO,     FeO  MuO  MgO     H.O 

f  29-80    20-87     —4-60     45-07  =  99*84 

26-8      21-7      1-9    0-2     [42'2]  CaO  0-5.  insol.  72  =  100 

r.,  etc. — In  the  closed  tube  yields  water,  and  after  a  time  sulphurous  and  sulphuric  acidi 
On  ciiarcoal  turns  at  first  brown,  then  red,  and  finally  black,  becoming  magnetic.  With  tbe 
fluxes  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  by  & 
tincture  of  nutgalls.  Exposed  to  the  air  becomes  covered  with  a  yellow  powder,  which  is  ilie 
ferric  sulphate. 

Obs. — This  salt  usually  proceeds  from  the  decomposition  of  pyrite  or  marcasile.  which  rendily 
afford  it,  if  oi'casionally  moistened  while  exposed  to  the  atmosphere.  Occurs  near  Guslar  in  the 
Harz;  Bodenmais  in  Bavaria;  Falun,  Sweden;  at  Hurlet,  near  Paisley;  and  in  many  mines  in 
Europe  and  elsewhere.  Usually  accompanies  pyrite  in  the  U.  States,  occurring  as  an  efflorescence; 
at  Coppei-as  Mt.,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  associated  with  aium  and  pyrite. 

Luekiie  is  from  the  **  Lucky  Boy  "  mine,  Buttei-fleld  Canon,  Utah. 

Ref.— '  Ber.  Ak.  Wien,  79  (1),  183. 1879,  measurements  of  the  pure  iron  sulphate;  the  pres- 
ence of  magnesium  in  varying  amounts  makes  a  sensible  change  in  angle,  cf.  Zeph.,  1.  c,  and 
Rg.,  Poge.,  91.  325,  1854:  Schrauf,  Jb.  Min..  1,  286,  1886.     Cf.  epsomite.  p.  988. 

»  Cf.  Brooke,  Ann.  Phil..  6.  120,  1823;  Mir..  Min.,  650,  1852. 

Ritmmelsberg  shows  that  there  is  a  close  relation  in  form  between  the  monoclinic  melanterite 
and  orthorhombic  epsomite.  Kr.  Ch..  425,  1881.  See  also  Schrauf,  Ber.  Ak.  Wien.  39,894,  1860; 
Zeph..  1.  c.     »  Dx..  N.  H..  173,  1867. 

BouRROLiTE.  Lefort,  C.  K.,  55,  919,  1862.  An  impure  sulphate  of  iron,  apparently  a 
mixture  of  melanterite  and  a  ferric  sulphate;  from  Bourboule,  in  the  Dept.  of  Puy-de-Dwne, 
France.     Derived  apparently  from  the  alteration  of  marcasite.    Lefort's  analyses  obtained: 


SO, 

Fe,03 

FeO 

H.O 

38  04 

508 

1608 

40-80=100 

87 -55 

8-71 

18-83 

89-91  =  100 

85  22 

8-25 

12-99 

43-54  =  100 

It  is  a  friable  greenish  substance,  partly  soluble  in  water  and  partly  in  acids. 
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762.  MATiTiARDim.    Camot,  Bull.  Boc.  Min.,  2, 117. 1870. 

Monoclinic,  Mid.    In  crystalline  masses  with  fibrous  stmctare.    Colorless. 
Comp. — Hydroas  manganese  sulphate,  MnSO^  +  lli.fi  =  Sulphur  trioxide 
88*9,  manganese  protoxide  25'6,  water  45*5  =  100. 

Analyses  by  Caroot  and  RiouU  agree  closely,  1.  c.  and  App.  in,  p.  73. 

Pyr.,  etc.—  Easily  soluble  in  water.  Changes  rapidly  on  exposure;  effloresces,  becomes 
opaque,  and  finally  pulverulent.  Is  decomposed  oy  strong  heatins,  losing  the  sulphuric  acid  and 
water,  and  leaving  a  reddish  brown  residue.  Carnot  obtained  irom  a  solution  of  manganese 
sulphate  at  lo""  C.  the  salt  MuSOi  +  SH^O  in  triclinic  crystals;  but  at  a  temperature  of  6  C.  he 
obtained  monoclinic  crystals  with  the  composition  MuSOi  +  7H»0. 

Obs.— Occurs  in  a  gray  clay-like  gnngue,  with  quartz  sand  and  barite.  From  the  silver 
mine  '*  Lucky  Boy/'  south  of  Salt  Liake.  near  Butterfleld  Cailon,  Utah. 

763.  PISANITB.  F.  PUani,  C.  R.,  48,  807,  1859.  Pisanit  Kenng.,  Ueb.  1859, 10,  ISeO. 
Cjranoferrite  Adam,  Tabl.  Min. ,  66, 1866.  Cuproferrite  Ih%  CloiEeaux,  N.  R. ,  157, 1867.  Kupfer- 
eisenvitriol  Oertn, 

Monoclinic.    Axes  Ait:  6  =  1-1609  :  1 :  1-5110;    fi  =  74°  38|'  =  001  A  100 
Des  Cloizeaux\ 

100  A  11.0  =  48°  131',  001  A  101  =  62°  26|',  001  A  Oil  =  55°  321'- 

Forms:  6(010,  U),c{00l,  O);  m  (110.  /);  w  (103,  -  H)>  <  UOl,  1-i);  0(011,  1-i);  fi  {i'6'22,/t), 
M  (112,  n  y  (889,  I). 

Angles  mm"  =  "^W  27',  cw  =  ♦20'  84'.  w/  =  111'  4',  en  =  49'  IT.  irjr'  =  70*  6',  cm  =  nO*  SO'. 

In  concretionary  and  stalactitic  forms,  occasionally  showing  distinct  crystals. 
Cleavage:  c  easy.     Luster  vitreous.     Color   brignt  blue.     Becomes  ocherous 
externally.    Optically  +•    Ax.  pi.  I  b.    Bx«  nearly  |  axis  d.    Axial  angles,  Hintze*. 

2Ha.r  =  86'     8'  2Ha.y  =  85"  52'  2Ha.gr  =  85'    8' 

2Hor  =  94'  25'  2Hay  =  94'  59'  2Ho.gP  =  95'  31' 

Comp. — An  iron  vitriol  (melanterite)  with  the  iron  in  part  replaced  by  copper, 
(Fe,Cu)SO,  +  7H,0. 

AnaL— Pisani,  1.  c.    2,  C.  Hintze,  Zs.  Kr.,  2,  809,  1878. 


SO. 

FeO 

CuO 

H,0 

1.  Turkey 

29  90 

10-98 

15-56 

43*56  =:  100 

2.  Tuscany 

28-84 

und. 

10-07 

und. 

P3rr.,  etc — B.B.  gives  with  the  fluxes  reactions  for  copper.    Otherwise  like  melanterite, 
Oba. — Occurs  with  chnlcopyrite  at  a  copper  mine  in  the  interior  of  Turkey.    The  interior  of 

the  mineral  has  sometimes  druses  of  minute  crystals.    Also  as  a  recent  formation  at  the  mines  of 

chalcopyrite  and  pyrite  near  Massa  Marittima,  Tuscany. 
R^— 1  N.  R..  157.  1867.  •  Zs.  Kr..  2.  309,  1878. 

764.  BIBBBRITB.    Cobalt  Vitriol  Sage,  J.  Phys..  39,  58,  1791.    Kobaltvitriol  Kapp, 
Oehleu's  J..  6,  157,  1808.    Red  Vitriol.    Sulphate  of  Cobalt.    Rbodhalose  Bend.,  Tr.,  2.  '^l 
1832.     Bieberit  Haid,,  Handb  ,  489,  1845. 

Monoclinic.      Axes  ailid-  1-1815  :  1  :  1-5325;  /3=75''  IQJ'  =  001  A  100 
Afarignac\ 

100  A  110  =  48°  49',  001  A  101  =  43°  22',  001  A  Oil  =  56°  0'. 

Forms :  m  (110.  /)  t  (101.  1-i)  o  (Oil,  14)  n  (121,  -  2-i^) 

b  (010.  ul)  f  (108,  -  H)  « (018.  fi)  r  (111,  -  1)  y  (l21,  2-^) 

c  (001,  0)  V  (101,  -  l-«) 

mm"'  =  •97*  38'  eef  =    52"  36'  cr  =  55'  88'  ck  =  78*  18* 

ef       =    20''  Ssy  0€f  =  112"  C  m  =  80**  24'  ty  =  78'    6' 

C9       s    43*'  22  ctf  =  •56"  0'  en  =  67"  35'  n»'  =  116*  42*' 
ct        =r    er  51 
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SULPHATES,  CHBOMATEB,  BTO. 


Usually  in  stalactites  and  crusts,  investing  other  minerals. 

G.  =  1*924^  artificial  crystals^  Schiff.  Luster  vitreous.  Color  flesh-  and  rose- 
red.     Subtrunsparent  to  translucent.     Friable.     Taste  astringent. 

Comp. — Hydrous  cobalt  sulphate,  CoSO^  +  7H,0  =  Sulphur  trioxide  28'5, 
cobalt  oxide  26-6,  water  44*9  =  100. 

Pyr.,  etc.— Id  a  matrass  yields  water,  and  when  stroogly  heated,  sulphur  dioxide.  Gives  a 
blue  bead  with  borax. 

Obs.— lu  the  rubbish  of  old  mines  at  Bieber,  in  Hesse;  at  Leogang  in  Salzburg;  at  Tres 
Puntas,  near  Copiapo,  Chili. 

Beudant's  name  WiocUialote  is  not  an  admissible  derivative  from  poSoet?.  rose-eolored,  and 
aX^,  scUt,  and  is  uumineralogical  in  its  termination;  it  sliould  have  been  Rhodohalite.  Instead 
of  making  it  right  (in  which  case  it  would  be  no  longer  Beudant's  name),  it  appears  better  to 
adopt  the  name  applied  by  Haidinger,  derived  from  the  longest  known  locality. 

Ref.—^  Mem.  Soc.  Phys.  Geneve.  14.  246.  1855.     See  also  Rg..  Kr.  Cb.,  1,  419,  1881. 

CuPROMAGNESiTE.  Seoecht,  Rend.  R.  Accad.  Sc.  Nupoli,  Oct..  1872;  Zs.  6.  Ges..  24.  506. 
Found  at  Vesuvius  as  a  product  of  the  eruption  of  April,  1872,  in  bluish  green  crusts,  consisting 
of  copper  vitdol  and  sulphate  of  magnesium.  From  the  solution  crystals  are  obtained  having  the 
composition  (Cu,Mg)S04  -\-  7HaO,  and  isomorphous  with  iron  vitriol. 


756.  OHALOANTHTTES.  XdXKavBov,  Chalcanthum  pt.,  Diaseor.,  Plin.,  AtrameDtum 
5X£ruleum,  Agric.,  Gesner.  Vitriolum  Cupri  =  V.  Cypri  =  V.  Veneris.  Wall.,  Cronst.  Sulphate 
of  Cop]ier.  Blue  Vitriol,  Copper  Vitriol.  Kupfervitriol  Oerm.  Couperose  bleue.  Cuivre  sulfate. 
Fr.  Vitriolo  di  Rame  ItaL  Cyanose  Beud.,  Tr..  2,  486,  1882.  Chalkanthit  c.  KobeU,  Tafehi, 
81.  1853.    Vitriolo  azul  Span. 

Triclinic.    Axes  d:h:i  =  0-56562  :  1  :  0-55067;  a  =  83°  21^',  /?  =  73"  lOj' 
y  =  77°  37i'  Kupffer*. 

100  A  010  =  ♦100*'  41',  100  A  001  =  105"  37J',  010  A  001  =  94°  21f . 


Forma^: 
a  (100,  i'i,  n  Mir.) 
b  (010,  t-l,  r  Mir.) 
e  (001,  0,  o  Mir) 

1. 


d  (210,  i-2') 
TO  (110.  /'.  tMlr.) 
h  (120,  t-2') 
a  (130, 1-3) 


/  (310,  i'i) 
r  (210,  '1-2) 
Jf  (110,  '/,  m  Mir.) 

*  (Oil,  14') 


V  (021.  2-i') 
q  (Oil,  'l-i) 

10(021, '2-i) 


P  (111,  1) 


ad  = 
am  = 
afi  = 
bm  = 
aM  = 
fnM=^ 
ek     =r 

CfS       = 

eq  = 

cu>  = 

ep  = 

cm  = 


15° 
80' 
53' 
*69' 
25* 
56' 
29' 


47' 
51' 
24' 
50' 
59' 
50' 
18' 


49°  82' 
27°  20' 
44*51' 
54"  67' 

107-  \r 


mp 
e» 
ap 
ok 
kp  = 
a9  =z 
bp  = 
bs  = 
bx  = 
bB  = 
Mp  = 


t  (121.  %ir) 

X  (131,  S-S') 
%  (121, '%% 


♦52*20' 
62"  55' 
69' IV 
*109'88' 
50°  28" 
68*  46* 

*76'  88' 
55'    2i' 
40*  47' 
41*  14' 


7r3y 
54*    2V 


Crystals  commonly  flattened  \  p,  Occars  also  massive,  stalactitic,  reniform, 
sometimes  with  fibrous  structure. 

Cleavage:  Jf,  m,  p  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  2-5. 
G.  =  2-12-2  30.  Luster  vitreous.  Color  Berlin-blue  to  sky-blue,  of  different 
shades;  sometimes  a  little  greenish.  Streak  uncolored.  Subtransparent  to  trans- 
lucent.    Taste  metallic  and  nauseous. 


norma 


Optically  —.      Acute  bisectrix  in  the  right  quadi-ant   behind;   a  plane,  S, 
lal  to  it  makes  the  following  angles,  Pape'  (see  Introduction,  p.  xxxiii): 

MS'  =  43'  41'  p8  =  72'  52J' 


mS  =  81'  31' 


Dispersion  p  <  v.     Axial  angle,  2V  =  56°  2\     Refractive  indices  for  the 
D  line,  rape*: 


a  =  1-5156 
Also     a  =  1*5140 


/5=  1-5394 
/?  =  1-5868 


X  =  1-5464 
r  =  1  5433 


2B  =  W  r  K.« 


STNQBmTB. 
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Comp. — Hydrous  cupric  sulphate^  CuSO^  -f  6H,0  =  Sulphur  trioxide  32*1, 
cupric  oxide  31 '8,  water  36'1  =  100. 

P3rr.^  etc. — In  the  closed  tube  yields  water,  aud  at  a  higher  temperature  sulphur  trioxide. 
B.B.  with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble 
in  water;  a  drop  of  the  solution  placed  on  a  surface  of  iron  coats  it  with  metallic  copper. 

Obs.— Found  in  waters  issuing  from  mines  and  in  connection  with  rocks  containing  chal- 
copyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foreign  localities  are  the  Kammela- 
berg  mine  near  Goslar  in  the  Harz;  Falun  in  Sweden;  at  Parys  mine,  Anglesea;  at  yarioua 
Diiues  in  Co.  of  Wicklow;  formerly  in  crystals  an  inch  long  at  Tin^  Tang  mine  in  Gwennap; 
also  Kio  Tinto  mine,  Spain.  The  waters  of  the  Rio  Tinto  mine  have  yielded  annually  1,800  cwt. 
of  copper,  consuming  2,406  cwt.  of  iron.  At  Wicklow  about  500  tons  of  iron  were  laid  in  the 
pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded  1^ 
to  2  tons  of  u  reddish  mud  which  was  cement  copper  (Cementkupfer  Oerm,)  containing  for  every 
ton  16  cwt.  of  pure  copper.  It  has  been  observed  at  Vesuvius  among  the  products  of  the  erup< 
tion  of  1855;  at  Copiapo.  Chili,  with  stypticite. 

Found  at  the  Hiwassee  copoer  mine,  also  in  large  quantities  at  the  Isabella  and  other  mines, 
in  Polk  Co.,  Tennessee,  80  m.  from  Cleveland;  at  the  Canton  mine,  Georgia.  In  Aiizona,  at 
the  Yavapid  mine  near  Clifton,  Graham  Co.,  and  at  Jerome,  Yavapai  Co. 

On  the  ancient  ehakanthum,  see  p.  645.  Beudant's  name  cyanoie  (with  eyanoiits  derived 
from  it,  from  KvavoS)  is  rejected  like  other  names  in  which  the  termiunl  »  of  the  Greek  is 
retained     Moreover,  e^ialeaiUhiie,  metLninz  flowert  of  copper,  is  old  and  good. 

Ref.— 1  Pogg..  8,  218,  1826.  •  Mir.,  Min.,  556,  1852.  Gdt.,  Index,  2,  277.  1888.  »  Papo, 
Pogg.,  Erg..  6,  85,  1878;  cf.  also  lb.,  138.  864,  1868  (corrosion  ellipsoid,  etc.).  ^  Kohlrausch, 
Zs.  Kr..  2,  103.  1877, 

766.  STNaBNTTB.  «.  Zepharovich,  Lotos,  187,  218,  June,  1872;  Ber.  Ak.  Wien.  67  (1), 
128.  1873.    KB\\isziie  Rumfff,  Min.  Mitth.,  117,  1872.    EalkEali-Sulfat  Germ. 

Monoclinic.     Axes  a:i:i=  1-3699  :  1  :  0-8738  ;    /3  =  ♦TB^  0'  =  001  A  100 
Zepharovich'. 

100  A  110  =  53°  2f ',  001  A  101  =  28^  12',  001  A  Oil  =  40°  17^. 


Forms': 
a  (100,  t-i) 
b  (010.  t  i) 
e  (001,  0) 

A  (810,  i-S) 


k  (610,  t-8) 
I  (410,  t4) 
6  (810,  t-S) 
A  (210.  i-2) 
e  (650,  ^f ) 


m  (110.  /) 

g  (120,  ui) 

p  (208.  -  H) 
r  (101,- 1-i) 


u  (101,  14) 
V  (201.  2-i) 
q  (Oil,  l-i) 

o  (111,  -  1) 


o>(iii,  1) 

n  (221 ,  2) 
i  (411,-  44) 
e  (211,  2-2) 


ff^       =  •28'  58t'     00    =  42"  17' 

em  =z  81"  88' 

eoa    =  51'    9' 

cir    =  71"  48' 

ao    =  55M0^' 
ag    =  ♦79'  22' 

a^GO  =  72°  55 

00     =  65"  50' 

a}(»=  77"  57' 


1. 


2. 


B^'"   =  47"  48' 

AA "    =  67'  IH' 

mm"  =  106"    5 

ffff        =  41"  14' 

=  47"  48' 

=  67' 48 

=  48"  11' 

=  80"  35 


ar 
a'u 

99 


Twins:  tw.  pi.  /r,  observed 
in  the  lamelhir  agc^regates;  also 
on  artif.  cryst.*  Crystals  pris- 
matic and  flattened  ||  a ;  laces 
a  vertically  striated,  also  ^,  A. 


m 


n 


Fig.  1.  2,  After  Rumpf. 


Cleavage:  wi  perfect;  r/ also  perfect.  Fracture conchoidal.  Brittle.  H.  =  2'5. 
O.  =  2-603.  Luster  vitreous.  Colorless  or  milky-white.  Transparent  to  trans- 
lucent. 

Optically  — .     Ax.  pi.  ±  J.    Bx  A  ^  =  +  87°  14',  hence  nearly  _L  a. 


2Kr  =  4r  86'  2Ey  =  44"  28*  2Em  =  49"  45'  Treh.' 

aE,  =  41"  85'       2Em  =  46"  22'        fi  =  155        .-.    2V,  =  26"  81'       2Vbi  =  29*  24'  Vrba.« 


Comp.— CaSO,.K,SO,  +  11,0  =  Sulphur  trioxide  48-8,  lime  17-1,  potash  28-6, 
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water  5*5  =  100;  or,  Calcinm  sulphate  41*5,  potasBium  sulphate  53*0,  water  5*5 
=  100. 

jLnaL—l,  UUik,  Min.  Mitth.,  120,  1873.    %,  YGlker,  Ber.  Ak.  Wien,  66  (1),  107, 18?^ 

SOs  CaO  K,0  HiO 

1.  I    48*44  16  88  28-66  6'47»  s  99*84 

8.  49*04  16  97  28*08  6*86  (also  0*46  MgO)  =  99*89 

*  Also  in  one  anal.,  1*42  Na,Cl. 

P3rri|  etc.— In  the  flame  of  a  Bunsen  gas-burner  becomes  milky,  colors  the  flame  violet,  and 
melts  easily  to  a  colorless  (on  cooling  white)  bead,  with  a  crystalline  granular  texture.  In  closed 
tube  gives  off  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  io  part  with 
the  separation  of  calcium  sulphate.  Vrba  found  that  one  pait  of  syngenite  dissolved  in  400  pti 
of  water,  like  gypsum. 

Obi.— Found  in  cavities  in  halite  at  Kalusz.  East  Galicia;  it  occurs  below  the  level  of  the 
"  Abraum  Salts  "  (p.  983),  and  in  gvpsum -anhydrite-bearing  rock  salt.  Name  derived  from 
avyyern^  (related),  alluding  to  its  close  relation  to  polyhalite. 

Artif.— The  artificial  salt  is  well  known;  it  was  described  by  Miller*  and  Lang*  as  ortho- 
rhombic,  which  has  led  to  the  supposition  of  dimorpbism^  It  is  shown,  however,  by  Zephin^ 
vich  that  the  natural  and  artificial  salts  are  identical  and  both  monoclinic,  but  the  latter 
often  twins. 

Ref.-i  Ber.  Ak.  Wien.  67  (1).  128,  1878.  *  Brz.,  Min.  Mitth.,  47,  1878.  also  Zepli.,  1.  c 
*  Min.  Mitth.,  198,  1872.  «  Lotos.  212. 1872,  quoted  by  Zeph.;  cf.  also  Murmann  &  Rotter. Ber 
Ak.  Wien,  34,  186, 1859.  '  J.  Ch.  Soc.,  3,  848.  1860,  Min.  Mitth.,  47,  1873.  •  Lang,  Ber.  Ak 
Wien,  61  (1),  194,  1870.    '  Rumpf,  p.  123;  Rg.,  Kr.  Ch.,  446,  1881. 

767.  XidWJJlTU.  LOweit  Eaid.,  Abh.  Ges.  Wiss.  Prag,  4,  1846;  Raid,,  Ber.  Fr.  Nat 
a,  266,  1847.    Loeweite. 

Tetragonal.  Cleavage  octahedrona  yield  the  angles  68°  16'  and  74°  58'.  Ma»- 
aive,  cleavable. 

Cleavage:  basal,  distinct;  prismatic,  imperfect;  octahedral  in  traces.  Fractare 
conchoidal.  H.  =  2-5— 3"0.  G.=  2-376.  Luster  vitreous.  Color yi^llowish-white 
to  honey-yellow,  also  reddish.    Taste  weak. 

Optically  uniaxial,  positive.  Double  refraction  strong;  oa  =  1*491,  e  =  1'494, 
Haid. 

Comp. — Hydrous  sulphate  of  magnesium  and  sodium,  MgSO^.NajSO^  +24H,0 
=  Sulphur  trioxide  521,  magnesia  13*0,  soda  20*2,  water  14'7  =  100;  or.  Magnesium 
sulphate  39*1,  sodium  sulphate  46-3,  water  14*7  =  100. 

.—1,  Karafiat,  1.  c.    2,  Hauer,  Jb.  G.  Reicbs.,  606, 1866. 


SO, 

MgO 

Na,0 

H,0 

1. 

52 -86 

12-78 

18-97 

14*45  Fe,0.,AUO,  0*66  =  9921 

2. 

62'58 

14-81 

18-68 

14-80  Fe,0,,NaCl  <r.=  100-22 

Obs.— In  pure  crystalline  masses  an  inch  thick.  Involved  with  foliated  anhydrite,  at  thelschl 
salt  mine,  Austria. 

Named  after  A.  LOwe  of  the  Mint. 


758.  BLODITS.    6l5dit  John,  Unters.,  1811.      Astrakanit  O,  Bou,  Reis.  Ural.  2.  370. 
271,  1842.     Simonyit  ncf^ermak,  Ber.  Ak.  Wien.  60  (1),  718,  1869.    Warthile.    Bloedile. 

Monoclinic.     Axes d:i:6=  1-34940  :  1  :  0-67048;  p  =  79°  21}'  =  001  A  100 
Oroth  and  Hintze*. 

100  A  110  =  52°  59',  001  A  101  =  24°  6',  001  A  Oil  =  ♦33°  23'. 

Forms*:  n   (210.  t-2)  r  (101,  14)*  w  (112,  i)  v  (212.  l-2> 

a   (100.  «)  I    (820.  f^)  g(201.  2i)  «  (111.  1)  0(121.-2.2) 

b   (010.  i-i)  m  (110,  /)  d(011.  11)  y  (221.  2)  s  <i8t,-ai> 

e    (001,  O)  y  (120,  t-^)  «  (021.  21)  x  (dll.  8  3)  z  (121. 8-2) 

A  (810.  t-S)  ^  ^^3^'  ^*>'  V  (111.  -  1)  •(2.1.  2.S)  /  (144, 14>* 


BLODITB. 

w- 

1.                           a. 

AA'" 

^ 

47"  42' 

eo    = 

62*  10* 

«n'" 

■^ 

«7"  6' 

CM      = 

6r  48' 

W" 

^ 

82*  58' 

Cf)      = 

32"  58' 

X — \      /i?m^ 

mw'" 

= 

106'  58' 

a      = 

65"  16i' 

A.  '  y\        "A'/JiP— ^\  , 

kk' 

= 

41"  W 

op   = 

60'  4' 

/>v--A  A         "•/ "/r       ^y V 

nil* 

^Z 

28°  18' 

ad  = 

8r  8' 

/^ 

(.  p  V  \      /fern 

r\i\ 

er 

= 

28"  16' 

a'tt  = 

75"  13' 

T* 

^Y^^^ 

i(^'' 

^fFA"' 

eg 

= 

50°  6' 

13!P'   = 

•57*  42i' 

e 

^\1A. 

dir 

Zm 

m"  46' 

UU'  '-z 

6o"  94 

V\ 

\ 

/] 

tf 

ee' 

"^ 

105"  87' 

tnt  = 

91"  59' 

6 

\ 

0* 

\            /] 

A 

ep 

— 

♦86"  55' 

<w'  = 

95°  38' 

m 

n  ( 

I  n 

m 

> 

\     / 

0 

J 

/ 

cm 

rr 

83"  87' 

tz'    = 

117"  39 

m!!*\ 

n\y  - 

A 

cto 

= 

28*  15i' 

w'   = 

54"  44' 

> 

'    P   J 

/ 

cu 

«HW 

42"  6' 

w'  = 

35"  26' 

» 

• 

N 

n' 

*\_ 

-/^ 

t 

cy 

= 

68"  82' 
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Fig.  1,  2.  Stassfurt,  after  Groth. 


In    short    prismatic     crystals 
often  highly  modified.  Also  massive 


granular  or  compact^  also  somewhat  fibrous. 

Cleavage  not  observed.  H.  =  2'5.  G.  =  2 '22-2 •28.  Luster  vitreous.  Colorless 
and  transparent  to  bluish  green,  reddish  yellow  and  translucent;  also  flesh-red  to 
brick-red.    Taste  faint,  saline  and  bitter. 

Optically-.  Ax.  pi.  ||  b.  Bx,  A  ^  =  "  44°  48',  Bx^  A  ^=  -  43°  21'.  Axial 
angles' : 


2Ha.r   =  71"  17' 

2Ha.bi  =  78"  22' 


2Ho.r  =  112'  23' 

2Ha.bi=    108' 


2Vr  =  70"  5' 


65' 


fir  =  1  500 

2Vbi  =  72"  34' 


Var. — Tbe  original  bWdHs  from  Ischl,  analyzed  by  John,  was  massive,  somewhat  fibrous, 
fiesh-red  to  brick-red  in  color,  and  splintery  in  fracture.  The  MtrakanUe,  from  near  Astrakhan. 
WHS  in  whitish  crystals.  Simonyite  from  Hallstadt  was  supposed  to  differ  from  blOdite  in  not 
efflorescing  in  the  air,  which,  however,  has  been  shown  not  to  be  true  of  tbe  characteristic 
minerul. 

Com|i. — Hydrous  sulphate  of  magnesium  and  sodium^  MgSO«.Na,SO«  -h  4H,0 
=  Sulphur  trioxide  47*9,  magnesia  12'0,soda  18"6,  water  21*6  =  100;  or.  Magnesium 
sulphate  36  4,  sodium  sulphate  42*0,  water  21*6  ==  100. 

Analyses  agree  closely  with  the  formula;  one  by  Paul.  Stassfurt,  gave:  SO|  48*14,  M^O 
11-97.  Na,0  18  55.  H,0  21  "60  =  100-26,  Zs.  G.  Ges..  23.  671,  1871  ;  see  also  5lh  Ed.,  p.  «59; 
Tscbermak.  1.  c.  (simonyite);  Zimuiermann,  Stassfurt,  quoted  by  Luedecke,  1.  c.  el  al.  Foullou 
obtained  a  somewhat  abnormal  composition  (12*6  MgO,  24  UaO,  etc.)  for  blOdite  from  Uall  in 
Tyrol  (Jb.  G.  Reichs.,  38.  1.  1888). 

Pyr.,  etc. — Heated  loses  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
which  is  white  on  cooling.     Somewhat  deliquescent  in  a  moderately  moist  atmosphere. 

Obi. — From  the  salt  mines  of  Ischl;  at  Hallstadt  (simonyite)  in  thin  layers  between  rock  salt; 
at  Stassfurt  in  crystals,  sometimes  an  inch  across,  on  the  massive  mineral  or  on  carnallile.  Also 
from  salt  lakes  near  Astrakhan,  east  of  the  mouth  of  the  Volga;  the  soil  of  the  country  near 
Aiendoza,  between  San  Luis  de  la  Punta  and  the  foot  of  the  Andes,  especially  east  of  San  Juan, 
occurring  in  imperfect  crystals  at  tbe  junction  of  two  layers  of  common  salt,  one  to  two  feet 
below  the  surface.  Also  common  in  northern  Chili  in  the  Pampm  del  Toro,  Atacama  (Dietzc, 
Zs.  Kr.,  19,  446,  1891),  and  at  Cerros  Pintados,  in  Tarapadi  (Schulze,  Vh.  Ver.  Santiago,  2,  54, 
1889i.     In  India,  in  rock  salt  at  the  Varcha  mine.  80  miles  from  Shahpur,  Punjab. 

Named  after  the  chemist  and  mineralogist  BlOde.  Simonyite  from  F.  Simony,  who 
discovered  the  Hallstadt  locality. 

Ref.— '  Stassfurt.  Zs.  G.  Ges..  23.  670.  1871 ;  also  Rath.  Po^g..  144, 586.  1871.  *  Soe  Groth. 
and  Hintze.  I.e.,  and  Yom  R>ith.  1.  c.  Brezina  noted  on  simonyite  e.  n,  m,  d,  p,  Ber.  Ak.  Wien, 
eo  (1).  718,  1869,  Min.  Mitth.,  20,  1872. 

»  Schimper.  Punjab,  Zs.  Kr..  1,  71,  1877. 

^  Luedecke.  Zs.  Nat.  Halle,  69,  157,  1886.  Cf.  also  Backing.  Douglashall,  Westeregeln.  Zs. 
Kr,.  16.  568.  1889. 

A  sulphate  of  magnesium  and  sodium  having  the  formula  NngS04.4MgS04  +  THaO  is  men 
tioned  by  Domeyko  as  occurring  at  Canota.  55  miles  from  Mendoza,  ArgentiLe  Republic.  An 
Analysis  gave: 


S0«  88'4.''» 


MgO  1 100 


NaaO  4*60 


H,0  4705  =  100 


It  is  fibrous  in  structure,  white,  translucent. 
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769.  BOn88INaAni.TITB.    E.  Bechi,  C.  R.,  68.  583,  1864.    CerboUt  0.  P9pp»  Lieb 
Ann.,  Suppl.  Bd.  8,  1,  1872. 

Monoclinic     For  artif.  cryst.,  axes  a  :  i  :  <5  =  0-7438  :  1  :  0-4862;  /5  =  71°  Sff 
=  001  A  100  Brooke*. 

100  A  110  =  35^  15'^  001  A  101  =  2.T  17i',  001  A  Oil  =  24*  47}'. 

Forma:    h  (010,  »-i),  c  (001,  0)\  m  (110,  /).  I  (130,  t-J).  n  (201,  -  2-i),  r(501,  2-1),  {(Oil,  U\ 

o  (111,  -  1), « (ill,  1). 

Augles:   mm"  =  *70"  30'.  W  =  50'  30',  en  =  4r  26',  cr  =  ♦64'  30',  q&  =  49'  85^',  eo  = 
82*^  44i ,  cm  =  ♦TS^  15',  «  =  44''  11^',  oo'  =  87^  40 ,  m'  =  65*'  29'. 

Crystals  prismatic  (m)  with  c  prominent.     6.  =  1-68-1*72.     Bx  nearly  |  d. 
Ax.  pi.  II  0.    Axial  augles  and  indices^  Heusser':  * 


2Er  =  77°  26' 
/?r  =  1-46772 


2Ey  =  77-28 
ftj  =  1-47369 


2Ew  =  75°  50' 
/?5i  =  1-48461 


Gomp. — A  hydrous  sulphate  of  ammonium  and  magnesium  (NH  J,SO^.MgS0,+ 
6H,0  =  SO3  44-4,  MgO  11-1,  (NHJ,0  14  4,  H,0  30-0  =  100;  or.  Ammonium  sal. 
pliate  36*7,  magnesium  sulphate  33-3,  water  30*0  =  100. 

Anal.— 1.  2,  O.  Popp,  1.  c:  1  of  crystals  obtained  by  recrystallization ;  2,  ciystaUized  product 
from  evaporation  of  lugoon  waters. 


80. 

1.  }  44-89 

2.  i  44  30 


MgO       (NH4).0        H,0 

11*05  9*38  85*16  =  99*98 

10-27  9  82  84*67  FeO  0*38,  MnO  0*78.  CaO  0*84  =  100-01 


Obs.— Occurs  in  the  water  of  the  boric  acid  lagoons,  Tuscany,  especially  at  the  fumaroles  of 
Honte  Cerboli;  the  amouut  increases  as  the  quantity  of  borou  diminishes. 

Ref.— >  Ann.  Phil.,  7,  117,  1824.  Cf.  Kg.,  Kr.  Ch.,  447,  1881.  *  Heusser.  Fogg.,  91. 506. 
1854. 

A  soft  white  mineral  occurring  in  irregular  granular  masses  in  Sonoma,  California,  garc 
Goldsmith:  SO,  88*86,  MgO  15*56,  (NH4),0  508,  HaO  4055  =  100.  G.  =  1*67.  Proc  Acad. 
Philad..  264.  1»76. 


760.  PICROMERITB.    Picromeride  Scacehi,  Mem.  Incend.  Yesuv..  191, 1855.   Pikromedt 
Rg..  Miu.  Ch.,  281,  1860.     Schoenite  E.  Beichardt,  Jb.  Miu.,  602.  1865.  840.  1866. 

Monoclinic.    Axes  a:  5  :  i  =  0-7265  :  1 :  0-4900;  /3  =  ♦75°  12'  =  001  A  100 
Scacch I ' 

100  A  110  =  ♦Sd"  5',  001  A  101  =  29°  5f ,  001  A  Oil  =  ♦25°  21'. 


Forma': 
a   (100,  »i) 
b    (010,  t-i) 

mm'"  =  70-  10' 

^ji'  =  87"  1' 

nn'  =  70'  58' 

«"  =  50"  46i' 

1. 


e  (001,  0) 
m  (110,  /) 
u  (280.  ».l)« 

(»  =  68'  19' 
9q'  =  50°  42' 
«?    =  84"  81' 


n  (120.  i-ky 

s  (180,  thy 

e  (201,  2-i) 

0m  =  77"  56' 
eu  =  44"  14' 
«/    =  88"  54' 


KZ^ 


q  (Oil.  1-i) 
0  (111.  -  1)« 

«(iii.  1) 

uu'  =  48"  85' 
ao  =  49'  11' 
a'tt  =  68'  44' 

3. 


Figs.  1-8.  Aschersleben.  Luedecke. 
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As  a  white  crystalline  incrustation;  the  solution  of  this  (Vesuvius)  yielded 
Scacchi  the  crystals  described  by  him.  G.  =  2-10-2 -20.  Also  rarely  in  natural 
crystals,  f.  1-3,  Luedecke. 

Optically  -f.  Ax.  pi.  \b.  oc  =  -  1°  0'  or  ta  =  13°  48',  hence  Bx^,  A  ^  = 
—  76''  12'.     Dispersion  p  >  v.    Axial  angles,  M.  &  R* 

2H  =  48°  22'      2E  =  74''  2'     2V  =  48*  21'      fir  =  1468      fij  =  1-470      fivi  =  1476 

Also,  Des  Cloizeaux  ^: 

2Er  =  72-  20'  2Et  =  71*  16'  2Vr  =  47'  87'  A  =  1462 

Comp. — Hydrous  sulphate  of  magnesium  and  potassium,  MgSO^.K,SO^  +  6H,0 

=  Sulphur  trioxide  39*8,  magnesia  9*9,  potash  23-4,  water  26-9;  or,  Magnesium 

sulphate  29*9,  potassium  sulphate  32*2,  water  26*9  =  100. 

Anal.— 1,  2.  H.  Reichardt,  Jb.  Min.,  602,  1865;  340.  1866.     3,  Staute.  Zs.  Nat.  Halle,  68, 
658,  1885.    4,  Rosenthal,  ibid.    5.  Niedzwiedzki,  Vh.  G.  Reichs.,  149,  1890. 

SO.        MgO        KaO        H,0 

1.  Leopoldshall  39-74        10-40        28-28        26*87    CI  0-28  =  100*67 

2.  •-  88  62        11-56        22*82      [2«  29]  CI  081  =  100 
a  Ascberaleben  38 85         9*64        2801        28*49   =  99*99 

4.  "  39-49        10*40       28*99        2654  CI  099  =  101 41 

6.  Oalusz  G.  =  2-10  89*78        1001        22*35       26*71  Na«0 1*54.  010-48=  100-87 


r.,  etc.— Loses  11  p.  c.  water  at  100*.  and  all  the  rest  by  heating  to  133°,  Reichardt. 
Accorcling  to  Graham,  the  artificial  salt  loses  its  water  wholly  at  132°. 

Obs.— Found  at  Yesuyius  among  the  salts  produced  at  the  eruption  in  1855,  in  crystals 
along  with  crystals  of  cyauochroite,  an  isomorphous  species  in  which  copper  replaces  the  magne- 
aium.  Further  as  a  thin  incrustation  upon  the  kainite  of  Leoi^>oldsha]1.  Staasfurt  {Hchoenitey,  also 
at  Asrhersleben  in  the  kainite  region;  with  kainite  at  Ghilusz  in  East  Galicia. 

Named  from  niKpo^,  bitter,  and  u^poi,  part,  in  allusion  to  the  magnesium  present. 
Sehoenite  is  for  the  mining  oflScer  Schnene  of  Leopoldshall. 

RefL— 1  L.  c.  The  artificial  crystals  have  been  measured  by  Brooke.  Murmann  and  Rotter. 
and  Rammelsberg  with  results  agreeing  for  the  most  part  with  the  above,  cf.  Rg.,  Er.  Ch.,  1.  448, 
1881.  *  Luedecke.  Zs.  Nat.  Halle.  68.  651. 1885.  '  Murmann  and  Rotter,  Ber.  Ak.  Wien,  34, 142, 
1859.    *  Dx..  Propr.  Opt.,  2,  51. 1859. 

761.  OTANOOHROITB.    Cianocroma  Scaeehi,  Mem.  Vesuv.,  191.  1855. 

Monoclinic.    Axes  a  :  i  :  (J  =  0-7477  :  1  :  0-5052;  fi  =  *75**  30'  =  001  A  100 

Sc&cclii' 

lOo' A  110  =  *35^  54',  001  A  101  =  38°  13',  001  A  Oil  =  26°  3|'. 

Forma:  a  (100.  i-i),  b  (010.  O),  e  (001,  O);  m  (110,  /);  if  (lOl,  1-i).  ^(SOl,  2^); 
0(011.14);    n(ill,  1);    yu  (121,  2-^). 

Angles  :    ctf  =  63*  10',    en  =  44°  31',    nn'  =  49°  89'.    MM-  =  85°  82^,    em'  =  ♦52°  82'. 

In  crystalline  crusts  of  a  clear  bine  color,  crystals  obtained  from  solution. 
Artif.  crystals  of  this  salt  have  been  measured  by  Brooke'. 

Opticallv  -f .  Ax.  pL  I  b.  ac  =  +  4°  23'  or  ca  =  18°  53',  hence  Bx^  A  ^  = 
—  71°  7'.    Dispersion  p  >  v.    Axial  angles,  Murmann  and  Rotter': 

2H=49''39'      2E  =  76M2'      2V  =  48' 53'      /J,  =  1489      /S^  =  1-491      /5^,  =  1-498 

Comp. — Hydrous  sulphate  of  copper  and  potassium,  CuSO^.K,SO^  +  6H,0  = 
Salphur  trioxide  36*3,  ciipric  oxides  17*9,  potash  21*3,  water  24*5  =  100;  or, 
Gapric  sulphate  36  1,  potassium  sulphate  39'4,  water  24*5  =  100. 

Ob«-— From  the  stiUne  crusts  formed  on  the  lavas  during  the  eruption  of  Vesuvius  in  1855. 

liamed  in  allusion  to  the  color  from  /ciirrKos.  blue,  nnd  xooa,  color.  Scticchi's  name  has 
been  changed  to  the  above,  in  order  to  secure  the  termination  tie  and  avoid  ambiguity  (the 
niineral  containing  no  chrome)- 

Rei—i  L.  c.  *  Ann.  Phil..  7,  118,  1824.  »  Ber.  Ak.  Wien,  34,  169,  1859.  Cf.  Rg.,  Kr. 
Ch.,  1,  462.  1881. 
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762.  POLTHAIiITB.  Polyhiililes  Strom,,  Comment.  Soc.  R  GOttlnfir.,  4,  189.  Polyhalil 
Sirarn.,  Uutera.,  1,  444,  1821. 

Probably  monoclinic*.     Usually  in  compact  fibrous  or  lamellar  masses. 

Cleavage  easy  in  one  direction.  H.  =  2*5-3.  G.  =  2-769;  2-784  Pfeiffer. 
Luster  resinous  or  slightly  pearly.  Streak  red.  Color  flesh-  or  brick-red,  some- 
times yellowish.  Translucent  to  opaque.  Taste  bitter  and  astringent,  but 
very  weak. 

Comp. — Hydrous  sulphate  of  calcium,  magnesium,  and  potassium,  2CaS0,. 
MgSO,.K,SO,  +  2H,0  =  Sulphur  trioxide  53-2,  lime  18"6,  magnesia  6-G,  potash  156, 
water  CO  =  100;  or.  Calcium  sulphate  45*2,  magnesium  sulphate  19*9,  potassium 
sulphate  28-9,  water  6-0  =  100. 

Analyses  confonn  closely  to  the  formula  after  deduction  of  impurities  (NaCl.FeiOi,  etc.): 
see  oth  Ed.,  p.  641:  also  Schober,  Berchtesgaden.  Jb.  Miii..  578.  1869;  v.  Lill,  Steboik,  Galidn, 
Min.  Miith  ,  89,  1874;  E.  Pfeiffer,  tStassturt  [Arch.  Pharm..  219.  18811.  Zs.  Kr..  10,  5^, 
1885.  et  at. 

Pyr.,  etc.— In  the  closed  tube  gives  off  water.  B.B.  fuses  at  1'5,  colors  the  flame  yellow. 
On  charcoal  fuses  to  a  reddish  globule,  which  in  R.F.  becomes  white,  and  on  cooling  has  a  saliDe 
hepatic  taste;  with  soda  like  glaubeiite.  With  fluorite  does  not  give  a  clear  bead.  Partially 
soluble  iu  water,  leaving  a  residue  of  calcium  sulphatiB  which  dissolves  in  a  large  amount  of 
water. 

Obs.— Occnrs  at  the  mines  of  Ischl,  Ebensee,  Aussee,  Hallstadt,  and  Hallein  in  Austria, 
with  common  salt,  gyi>pum.  and  anhydrite;  at  Berchtesgaden  in  Bavaria;  at  Stassfurt,  cf.  kieser- 
Ite.  p.  932;  at  Stebnik,  Gallcia;  at  Vic  iu  Lorraine. 

The  name  polyhalite  is  derived  trom  ituXv^,  many,  and  aA$.  salt,  in  allusion  to  the  number 
of  salts  in  tiie  constitution  of  the  mineral. 

Ref.— '  Cf.  Dx.,  N.  R.,  202,  1867,  who  finds  that  the  Ischl  variety  is  amorphous,  inclosing  a 
biaxial  mineral  whose  ax.  pi.,  about  the  4-  bisectrix,  is  strongly  inclined  to  the  plane  of  cleavage 
and  oblique  to  the  direction  of  fibers. 

Kruoitk  PrechU  Ber.  Ch.  Ges.,  14,  2188,  1881.  Near  polyhalite.  Massive,  crvBtalline. 
H.  =  8-5.     G.  =  2-801. 

Formula,  4CaS04.MgSO«.K,SO«  +  2H,0  =  Calcium  sulphate  62-3,  magnesium  sulphate  13-7, 
potassium  sulphate  19-9,  water  4*1  =  100.     Anal.— Precht : 


CaSO* 

MgS04 

K,S04 

H.O 

NaCl 

1. 

6815 

18-71 

18-60 

4-16 

0-88    =     100 

2. 

68-85 

13*84 

17-85 

4-20 

0-80     =     100-04 

In  cold  water  the  mngnesium  sulphate  is  dissolved,  and  gypsum  and  the  double  salt 
KsSOi.CaSOi  4-  2H9O  are  left  insoluble;  in  hot  water  the  magnesium  and  potassium  siilpbat^ 
are  dissolved  out,  and  only  the  gypsum  is  left  behind.  Named  for  the  Mining  Director,  D.  Krug 
7.  Kidda. 

Mamanitb  a.  Ooebel  Bull.  Ac.  St.  Petersb  ,  9,  16,  1865.  Like  polyhalite  in  aspect  and 
charactei-s,  but  stated  to  have  the  CaO,  MgO,  K9O  in  the  ratio  8:2:  1.  Color  white;  luster 
silky;  structure  foliated  fibrous.  In  nodules  as  large  as  the  fist,  at  the  salt  mine  of  Hamaa  in 
Persia,  with  carnallite,  and  also  investing  or  intersecting  nodules  of  carnallitc 

763.  WATTBVILLITB.    Singer,  Inaug.  Diss.  Wllrzburg,  p.  18,  1879. 

In  very  minute  acicular  crystals,  orthorhombic  or  monoclinic;  in  part  twins;  forms  fine 
fibrous  aggregates.  G.  =  1-81.  Color  snow-white.  Luster  silky.  Taste  first  sweet,  tbeo 
astringent. 

•  Oomp.— Perhaps  CaS04.Na8S04  +  4HaO  =  Sulphur  trioxide  45-7.   lime  160.  soda  20 «, 
water  17-7  =  100;  or.  Calcium  sulphate  38-8,  sodium  sulphate  48'5,  water  17-7  =  100. 

The  calcium  is  replaced  in  part  by  magnesium  and  about  one  third  of  the  sodium  by  pota»> 
slum.     The  water  corresponds  more  closely  to  4^H30. 

Anal.— Singer,  1.  c.  after  deducting  83'69  p.  c.  hygroscopic  water. 

SO.        AUG,     FcO       NiO       CoO        CaO        MgO       K,0      Na,0        H.O 
44  01        0-24        0-88        105        1-80        1687        249        474        10*46        17-78  =  99-77 

Pyr.,  etc.— B.B.  swells  up  and  fuses  with  difficulty  to  a  white  blebby  enamel.  Very 
soluble  iu  water;  from  tlie  concentrated  solution,  crystals  of  gypsum  separate  on  standing, 
and  still  more  quickly  on  warming. 

Obs.— Found  on  lignite,  associated  with  other  related  sulphates  on  the  Bauersburg. 
Bischofsheim  vor  dem  lth5n,  in  Bavaria.     Named  after  M.  v.  Watieville.  of  PaHa 
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Alum  and  Halotrichite  Groups. 

The  Alitks  proper  are  isometric  in  crystallization  and,  chemically,  are  hydrous 
salphates  of  alnminiam  with  an  alkali  metal  and  12  (i.e.,  if  the  foimala  is  doubled, 
24)  molecules  of  water.  The  Halotrichites  are  obliaue  in  crystallization,  com- 
monly fibrous  in  structure,  and  are  hydrous  sulphates  of  aluminium  with  magnesium, 
manganese,  etc. ;  the  amount  of  water  in  some  cases  is  given  as  22  molecules,  and 
in  others  24,  but  it  is  not  always  easy  to  decide  between  the  two. 

The  species  here  included  are  not  easily  distinguishable  by  the  taste  or  extenial  characters, 
and  hence  early  authors  on  minerals  include  all  under  one  or  two  names.  The  old  synonymy 
and  the  history  of  the  species  are  therefore  more  conveniently  given  here  than  under  the  several 
subdivistons  of  the  group. 

^Tvnrrjpia  Or,  Alumen  Plin,  [embracing  vitriols  as  well  ns  the  alums].  SytOTff  (rrvitTrjpia 
DioM.  [embracing  the  fibrous  or  featheiy  kinds,  Sxtort^  being  from  axi^civ,  I  cut,  and  alluding 
to  the  easv  subdivision  into  fibers].  Tpixirij$  Dioscr.  [fr.  Bpi^,  hair,  it  embnicing  capillary 
kinds].  Alumen  fossile,  Oerm.  Ahiun.  Oesner,  Foss.»  1565  [vitriols  beiugexcl.,  and  compiising 
the  var.  A.  ctmdidum  Neapolitanum  (fr.  Naples),  A.  capilfare,  ib.,  A.  Placodes  (latas  crustas 
habeus),  il).,  etc.].  AUm,  Alumen  [including  var.  a  solidum,  fS  crystallisatum,  y  plumosum,  or 
FJflderAlun],  Wall.,  Min.,  161,  1747.  Atun,  Argilla  acido  vitrioli  imbutti,  Ororut.,  115,  1758. 
Argilla  vitriulata  [=  Sulphate  of  Alumina]  Bergm.,  Sciagr.,  178'i.  Alaun,  Uaarsalz,  Federalaun 
[all  ns  one  species,  or  if  two,  without  right  distiuctious],  Wern.,  and  other  Min,  hrforeW)^. 
Alumitie  sultatee  alkaline  if.,  Tr.,  2,  27b,  1801  [citing  Vauquelin*s  anal,  of  potash-alum,  but 
including  all  alums]. 

In  1795  Klaproth  proved  (Beitr.,  1,  811),  and  in  1702  Breislalc  (Essais  Min.  sur  la  Solfatara, 
etc.),  that  some  alum  (that  of  Miseno  and  the  Solfatara,  near  Naples)  was  potash'€Uuin,  In  1802 
Klaproth  sliowed  (Beitr.,  3,  102)  that  the  Federalaun  of  Frcyenwald  was  iron^um,  Beudant 
ascertained  that  there  was  a  native  alum-litie  mineral  which  had  the  constitution  attribtited  in  tbe 
last  century  to  true  alum — that  is,  was  a  simple  svlpfiate  of  aluminium,  without  an  alkali  or 
other  protoxide  (Tr.,  449,  1824).  GrUiier,  in  1821  (Gilb.  Ann..  69,  218),  made  known  a  native 
ammonia-alum;  Thomson,  in  1828  (Ann.  Lye.  N.  Y.,  3,  19,  1828),  a  native  godenUum;  A..  A. 
Hayes,  in  1845  (Am.  J.  8c.,  47,  860),  a  magnesia- alum. 

Alaun  Oerm,    Alun  Fr,    Allume  Ital.    Alumbre  Bpan, 

764.  gAT.TKiJi-i-a-  potash  Alum.  Native  Alum.  Kalialaun,  Ealinischer  Alumsulphat, 
Cferm.    Alumen  Weisbach,  Synops.  Min.,  9,  1875.    Kalinite  Dana. 

Isometric.  Usually  fibrous  or  massive,  or  in  mealy  or  solid  crusts.  Artif. 
cryst.  commonly  octahedral^  also  cubic  and  with  d  (110,  /'),  n  (211,  2-2),  p  (221,  2), 
and  the  pyritohedroii  e  (210,  t-2)^    Twins:  tw.  pi.  o. 

H.  =  2-2-5.  Q.  =  1*75.  Luster  vitreous.  Color  white.  Transparent  to 
translucent.  Often  exhibits  anomalous  double  refraction*.  Befractive  index, 
n  =  1-4557  for  D,  Fock*. 

The  anomalous  double  refraction  was  early  explained  by  Biot'  as  due  to  lamellar  polariza- 
tion, but  Reusch'  (Pogg.,  132,  618,  1867)  showed  that  this  hypothesis  would  not  answer,  since 
the  more  transparent  the  crystals  the  more  distinctly  the  phenomena  are  shown,  but  that  they 
were  probably  to  be  explained  by  secondary  internal  tension.  The  subject  has  been  discussed 
by  Mallard  *,  from  his  standpoint  an  octahedral  crystal  being  regarded  as  niade  up  of  eight 
heicagonal  pyramids  having  their  bases  coincident  with  the  octahedral  faces  and  their  vertices  at 
the  center.  Again  by  Kloclie',  who,  after  dving  the  results  of  detailed  observations,  shows  that 
Mallard*s  hvpothesis  does  not  explain  the  facts  observed,  but  they  are  rather  to  be  referred  to 
secondary  aisturbances  in  the  normal  isotropic  molecular  structure.  The  investigations  of  the 
same  author  have  extended  also  to  the  etching- figures  and  related  points. 

Comp. — Hydrous  sulphate  of  aluminium  and  potassium,  K,SO^.AI,(SOJ,  + 
24H,0  =  Sulphur  trioxide  33-7,  alumina  10-8,  potash  9-9,  water  45-6  =  100; 
or.  Potassium  sulphate  18*1,  aluminium  sulphate  36*3,  water  45*6  =  100. 

The  alum  from  Vulcano  contains  traces  of  caesium  and  rubidium,  (.'ossa. 

Pyr.,  0tc. — B.B.  fuses  in  its  water  of  crystallization,  and  froths,  forming  a  spongy  mass; 
with  cobalt  solution  an  intense  blue;  on  chnrcoal  gives  a  hepatic  mass.  Soluble  in  from  16  to 90 
times  its  weight  of  cold  water,  and  in  little  more  than  its  weight  of  boiline  water. 

Obs.— Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby  in 
Yorkshire  Ls  a  noted  locnhty.  also  Hurlet  and  Campsie  near  Glasgow.  Also  obtained  at  the 
▼olcanoes  of  the  Li  pari  isles  and  Sicily.  Cape  Sable,  Maryland,  has  afforded  large  quantities  of 
ttluin.  An  alum,  formerly  descrribed  from  the  caves  of  the  Unaka  >f ts..  Eastern  Tennessee,  in 
Sevier  Co.,  is  mentioned  with  analysis  on  p.  955  (=  apjohnite);  masses  a  cubic  foot  in  size 
have  been  obtained. 
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HbL"^  Cf.  Weber,  Pogg.,  109,  879.  1860.  See  also  Wulflf.  Zs.  Kr.,  6.  81.  1881.  "FoA. 
Zs.  Kr.,  4,  593.  1(<80.  Ou  the  refnictive  indices  and  dispersion  of  various  alums  (Ga-Cs,  Ga-Th, 
etc.).  see  Soret,  Bibl.  Univ.,  20,  617.  1888. 

*  Biot.  C.  R.,  12,  967.  13,  156,  891.  1841.  Reuscb,  Pogg,,  132.  618.  1867.  or  Ber.  Ak 
Berlin,  424,  June,  1867.  Mallard.  Ann.  Mines.  10,  116,  1»76.  Klocke,  Jb.  Min.,  1,  68.158, 
1880;  also  ou  etching- tigures.  etc.,  Zs.  Kr.,  2.  126.  298,  298,  652,  1876. 

766.  T80HBRMIOITB.  Ammonia  Alum.  Ammoniakalnun.  Ammonalaun,  Qim. 
Ammoualun  Beud,,  2.  497.  1882.    Tschermigit  v.  Kobell,  Tafelu  Bestimm.,  1868. 

In  octahedrons  and  fibrous. 

H.  =  1-2.  G.  =  1*50.  Luster  vitreous.  Color  white.  Transparent  to 
translucent. 

Comp. — Hydrous  sulphate  of  aluminium  and  ammonium,  (NHJ,SO^.A1,(SOJ,+ 
24H,0  =  Sulphur  trioxide  35*3,  alumina  11*3,  ammonium  oxide  5'T,  water  47*7  = 
100;  or^  Aluminium  sulphate  37*7,  ammonium  sulphate  14*6,  water  47*7  =  100. 

An  analysis  of  ammonia  alum  occurring  in  white  fibrous  plates  near  Dux,  Bohemia,  gave 
DeichmQller  (Isis,  p.  33, 1886): 

80,34-99  A1,0«  11-40  (NH«),0  8*83  H,0  49*72  X*  0*06  =  100 

*  Alkali  sulphate  not  volatilized. 

P3rr.,  etc.— lu  the  closed  tube  yields  water  and  ammonium  sulphate:  B.B.  sublimeB;  oo 
charcoal  gives  a  coating  of  ammonium  sulphate,  and  leaves  a  residue  which  gives  a  fine  bine 
with  cobalt  solution;  with  soda  eives  ammonia  fumes,  and  the  reaction  for  sulphuric  add. 

Oba.— From  Tschermig.  and  from  the  mine  near  Dux,  in  Bohemia.  This  salt  is  manufactond 
from  the  waste  of  gas  works,  and  used  extensively  in  place  of  potash  alum. 

766.  MBNDOZlTJy.  Soda  Alum.  Natronalaun,  Natrumalaun,  Oerm.  Natronslan 
Huot,  2,  448.  1841.  Solfatarite  pt.  Sftsp.,  Min.,  2,  187,  1835  (not  in  Min.  of  1857).  MendoBte 
Iktna,  Min..  658.  1868. 

In  white  fibrous  masses. 

H.  =  3,  and  G.  =  1*88  Thomson.      Externally  white  or  pulveralent     Some 
resemblance  to  fibrous  gypsum,  but  harder. 

Comp. — Hydrous  sulphate  of  aluminium  and   sodium,  Na,SO«.Al,(SOJ,  + 

soda  6-8,  water  47-2  =  100;  or, 
water  47'2  =  100. 

Some  doubt  exists  as  to  the  amount  of  water,  which  is  sometimes  taken  as  82.  or  even  20. 
molecules;  the  theoretical  amounts  corresponding  to  tliese  are  45*0  and  42*7  p.  c.  Tbomfloo'i 
early  analysis  gave  41  '96  p.  c.  HtO.  The  normal  amount,  however,  can  hardly  differ  from  thai 
of  the  other  isometric  alums.  This  is  confirmed  by  an  analysis  by  Mori  (Ch.  News,  44,  218^ 
1881).  of  a  soda  alum  from  Shimane.  Prov.  Idzumo,  Japan: 

80,  84-78  A1,0, 11-27  Na,0  7  26  H.O  4674  =  100 

P3rr.  etc. — liesembles  ordinary  alum. 

Obs.-~Occurs  near  Mendoza.  m  the  Argentine  Republic. 

Thomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru,  which  he  called 
Subsesquisulphate  of  Alumina  (Phil.  Mag.,  22,  192,  1843):  SO,  82*95.  Al.O,  22-55,  Ma,80« 
6-60.  H,0  89-20  =  101-20.    G.  =  1-584. 


i;ump. — nyarouH  suiunubt;    oi    aiuiiiiuiuiii    a 
24H,0  =  Sulphur  trioxide  34-9,  alumina   ll'l, 
Sodium  sulphate  15*5,  aluminium  sulphate  37 '3, 


767.  TAMARDQITB.    ff.  ScliuUe.  Vh.  Ver.  Santiago.  2.  56.  1889. 

Structure  tibrous.  H.  =  1.  G.  =  203-204.  Luster  vitreous.  Colorless.  Compositloa 
like  meudozite.  but  conUiius  only  half  as  much  waier:  Na,S04.Al,(S04)a  +  12H,0  =  Sulphur 
trioxide  45*7.  alumina  14*6.  soda  8*9,  water  3U'8  =  100.     Analysis: 

BO,  45  66       A1,0,  14*48      Na,0  9*04       CaO  0*20      CoO  ir,      H,0  30*86      CI  0*12  =  10036 

From  the  Cerros  PiuUidos.  Tarapaca.  Chili.     Named  from  the  Pampa  del  Tamarugal. 
An  alum  {alumbre  naiito)  analyzed  by  I^omeyko  (Min.,  2d  App.  to  3d  £d..  p.  3U,  1883)  is 
near  the  above  and  may  be  the  same  thiug;  he  obtained: 

80,  41*94  AUO,  15-10  Na,0  1070  CaO  089  H,0  31-87  =  100 
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768.  PIOKBRIMaiTX].  HayM.  Am.  J.  Sc,  46, 360, 1844.  Magnesia  Alum  ib.  Magnesia- 
alaun,  Talkerde-Alaim,  Oerm.    Alumbre. 

Mouoclinic?  In  fine  acicular  crystals;  in  long  fibrous  masses;  and  in  efflo- 
rescences. 

H.  =  1.  Luster  silky.  Color  white,  yellowish,  pale  rose-red.  Becomes 
pulverulent  and  white  on  exposure.     Taste  bitter  to  astringent. 

Comp. — Hydrous  sulphate  of  aluminium  and  magnesium,  MgS04.Al,(S0J, + 
22H,0  =  Sulphur  trioxide  37*3,  alumina  11-9,  magnesia  4*7,  water  46*1  =  100;  or. 
Aluminium  sulphate  39*9,  magnesium  sulphate  14*0,  water  46*1  =  100. 

Some  auibors  give  24H,0.  but  tbis  is  not  coDfirmed  by  the  analyses. 

AnaL— 1.  Hayes,  1.  c.  2,  Schulze.  Vh.  Ver.  Santiago.  2,  {>8,  1889.  8,  Schickendantz, 
Brackebiisch,  Min.  Argentina,  74,  1879;  also  other  analyses  giving  similar  results.  4,  H.  How, 
J.  Ch.,  See.,  16,  200,  1868.    6.  Goldsmitb,  Proc.  Ac.  Philad.,  838, 1876. 


6. 

80, 

AUO. 

FeO 

MgO    CaO      H,0 

1. 

2. 
8. 

Chili 
Argentine  R. 

86  82 
87*28 
8702 

1218 
11*85 
10*90 

0*43» 
008»» 

4  68      018      45*45  HC1  0*60  =  99*74 
4  64      0*81      46*10  CI  002  =  100*28 
6-75      1-80      44  95  =  10091 

4. 
5. 

Newport,  N.  8. 
Colorado 

1-729 

86  88 
88  69 

10*64 
11*90 

058* 

479       —        4606  CoO  0*<i6,  Ni  014, 
[CuO  0.02.  K,0  0-28,  slate  0-72  =  99  57 
4*89      0-68      41-94  sand  1*90  =  100 

•  Incl.  MnO.        *  CuO,CoO. 

In  two  other  trials  How  obtained:  80a  86*86.  86*59,  and  HiO  46*16,  4607. 

Pyr.,  etc.— In  the  matrass  yields  water,  and  acts  Uke  other  alums.  Tastes  like  ordinary 
alum. 

Oba.— From  the  Cerros  Pintados,  northern  Chili,  and  at  other  points.  From  various  points  in 
the  Argentine  Hepublic  (Brackebuscb,  Min.  Argent.,  74,  1879).  From  Colorado  City,  Colorado 
(anal.  5).  Also  from  N.  Scotia,  in  Newport,  on  the  bank  of  the  Meander,  as  an  efflorescence  on 
the  slate  or  shale  (Silurian)  of  a  sheltered  cliff,  where  it  results  from  the  action  on  the  shale  of 
decomposing  pyrite— and  probably  a  kind  containing  traces  of  cobalt  and  nickel. 

Named  alter  the  Hon.  John  Pickeiing  of  Boston  (d.  1846). 

SrtfvENrTB  L.  Darapsky,  Vh.  Ver.  Santiago,  107. 1886. 

Occurs  in  slender  acicular  crystals.  Apparently  intermediate  between  mendozite  and 
pickeringite.  but  somewhat  doubtful.    Composition,  (Na^. Mg)SO«. Ali(S04)t  +  24HtO.  Analysis: 

f    80,861        A1,0, 116       MgO  10       Na,0  2  7       K,0  <r.        H,0  47  6  =  99*0 

Occurs  with  other  sulphates  at  the  old  mine  of  Alcaparossa,  near  Copiapo.  Chili.  Named 
after  the  mining  engineer  Enrique  Sttlven. 

Sesqui-Magnesiattlaun  of  Darapsky  (1.  c,  Jb.  Min.,  1. 131, 1887)  is  an  alum  near  pickeringite 
from  the  Cerros  Pintados,  Chili,  for  which  the  formula  is  calculated  liMgS04.  Al,(S04)s+26iH,0. 
The  homogeneity  of  the  substance  is  well  questioned  by  Groth.    Analyses: 


SO, 

Al.O. 

MgO 

H,0 

MgCl, 

in  sol. 

1.  Compact    87*98 

7*75 

8-18 

45*22 

0*20 

0-78  =  100*11 

2.        '•           35  95 

11*60 

5-82 

45-97 

0*24 

0*86=    99*94 

8.  Fibrous      8517 

10*26 

690 

48*54 

0*14 

^—    := 

An  analysis  is  also  given  of  an  altered  kind. 

The  following  are  near  each  other,  and  related  to  pickeringite;  they  require  further 
examination. 

SoNOXArrs  B,  QoldsmUh,  Proc.  Ac.  Philad..  268.  1876.  Crystalline.  G.  =  1  604.  Silky 
luster.    Colorless.    Composition,  8MgS04. AUCSO*),  +  88HsO.    Analysis : 

I    SO,  88*64         A1,0,  8*01         FeO  1*78         MgO  7*88         H,0  [44  34]  =  100 

From  the  neighborhood  of  the  Geysers,  Sonoma  Co.,  California. 

PiCROALLUMooENE  O.  Boitev,  Boll.  Com.  Geol.,  802,  1876.  Stalactitic:  in  nodular  and 
fibrous  radiated  masses.  Color  white,  with  a  rose-red  tinge.  Streak  nearly  white.  Semi- 
translucent.  Taste  acid,  bitter.  Composition,  if  homogeneous,  2MgSO«.Alt(S04),  +  28HflO. 
Analysis: 

80,  AltO,  MgO  H,0 

86  89  916  8  19  45  69  K,0  0  37,  CoO  ir.  =  99  80 
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Fuses  easily  in  its  own  water  of  crystallizatioD.  and  swells  out,  becoming  opaque  and 
porous.  Dissolves  iu  slightly  warmed  water,  formiug  au  acid  solution,  from  which  obli()ttfl 
prisms  resembling  gvpeum  separate  ou  slow  evaporation.  Occurs  with  sulphur  ana  melantente, 
in  the  iron  mine  of  Vigneria,  Island  of  Elba. 

DuMRBiCHBRiTB  Doelter,  Capverd  Inseln,  98,  1882. 

Monocliuic  ?.  In  thin  crusts  consisting  of  aggregated  columns.  Taste  astringent  Soluble 
in  water.     Composition,  4MgS04.Ala(!S04)s  +  86HsO.    Analysis,  F.  Kertscher : 

SO,  86-65       AUO,  714       MgO  11'61        H,0  4501        Na«0,Cl  <r.  =  100-41 

From  crevices  in  the  lava  of  the  Paule  valley,  8.  Antflo,  one  of  the  Cape  Verde  isUndiL 
Named  after  A.  von  Dumreicher  of  Lisbon. 

Aromitb  L,  Dampskif,  Jb.  Min.,  1,  40,  1890. 
Crystalline.     Fracture  conchoidal. 

Resembles  epsomite,  but  B.B.  swells  up  slightly,  and  is  decomposed  rapidly  on  exposure. 
Composition,  6MgS04.AU(S04)t.54HtO.    Analysis: 

SO.  AlaO,  MgO  H,0 

1.  88-71  500  12-71  48*58  =  100 

2.  88-21  1-15  15-90  4987  =  lOO'S 

From  the  Pampa  de  Aroma,  in  the  northern  part  of  TarapadL,  Chili. 
A  related  sulphate  from  the  neighborhood  of  Copiapo  is  near  aromite.    It  is  in  fibrous 
masses.    Color  yellowish.    Luster  vitreous,  dull.    Analysis: 

SO,  A1,0,  FeO  MgO  Na,0  CuO  H,0 

84-59  4-68  945  287  1*08  212  4586  CUr.  =  10010 

The  copper  belongs  to  admixed  copper  sulphate. 

769.  HAIjOTRIOHITB.  Federalaun  vom  Freyenwalde  (with  anal,  showing  it  to  be  an 
iron  alum)  Klapr.,  Beitr.,  3,  102,  1802.  Eisenalaun  Qerm,  Iron  Alum.  Halotrichit  Oloclur, 
Grundr',  691,  1889.  Uversalt  Farchhammer,  JB.  Ch.,  23,  268,  1843.  Halotrichine  Bcmochi, 
Mem.  Geol.  Camp.  Nap.,  84,  1849. 

Monocliuic  or  triclinic.  Silky  fibrous.  Yellowish  white.  Taste  ink'j- 
astringent.     Becomes  dull  and  pulverulent  on  exposure. 

Comp.— FeSO,.AI.(SO,),  +  24H,0  =  Sulphur  trioxide  34-5,  alumina  11-0, 
iron  protoxide  7'8,  water  46*7  =  100;  or.  Aluminium  sulphate  36*9,  ferrous  sul- 
phate 16-4,  water  46-7  =  100. 

The  early  analyses  gave  only  22  H,0;  the  formula  then  requires:  Sulphur  trioxide  35*9, 
alumina  11*5,  iron  protoxide  8-1,  water  44*5  =  100. 

Anal.-1,  Rg.,  Pogg.,  43,  899,  1848.  2,  Silliman,  Dana  Min.,  226,  1850.  8,  Arppe.  Finsk. 
Min.,   1857.     4,   Forchhammer,  1.  c.      5,   Scacchi,  1.  c.      6.   Linck,  Zs.   Kr.,    15,  26.  1888i 

7,  Janovsky,  quoted  by  Zepharovich,  Ber.  Ak.  Wien,  79  (1),  188, 1879,  after  deducting  impuritiei. 

8,  F.  W.  Clarke,  Am.  J.  8c. ,  28,  24,  1884. 

SO,     A1,0,  FeO  MgO  CaO    H,0 

1.  M5rsfeld  8608    1091    9-87    0*28      —     4803  K^O  0-43  =  100 

2.  Urumia  88-81    1062    915      —       —     4161  SiO,  3 84.    Fe,0. 

11-05  =  99-58 

3.  Finland  84-71    18-83    623      —       —     4420  =  9847 

4.  HverwUt  8516    11*22    457    2*19      —     45-68  Fe,0,  =  100 
6.  Halotriehins  84 12      976  10*20      —       —     4592  —  100 

6.  Chili  G.  =  1-885        88-98    10-43    5*55    078    0*69    4694 Ti,0, 0*95  =  99-32 

7.  Idria  G.  =  2  04         34-90    1029    4-86    194      —     4711  Fe,0.  1-40  =  100 

8.  Qik  R.,  N.  Mexico  G.  =  i-89         3719      727  13  59*    —       —     40-62  insol.  050  =  9917 

*  A  trace  as  FcaOa. 

Lippitt  gives  for  a  sulphate  from  Tepeji.  Mexico:  SO44I-59,  Al  493,  Fe  781.  OaO'SS, 
H,0  43-60  =  98-44.  Ch.  News.  48,  98.  1883. 

The  name  ffalotriehUe  is  from  aXs,  salt,  and  6/9/I,  hair. 

Berg  butter  {Beurrede  Mbntagne)  is  nu  impure  alum  or  copperas  efflorescence,  of  a  batter- 
like consistence,   oozing  from  some  alum  slates.     A  yellowish  kind  from  Wetzelstein.  near 
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Saalfeld.  afforded  R.  Brandes  (Scbw.  J.,  39,  417,  1828) :  SO.  84-83,  AUO.  700,  FeO  9-97, 
MgO  0-80.  NajO  0'7i.  (NH4),0  1*75.  H,0  48*50  =  9900. 

Pyr.,  otc.— -Fuses  io  its  own  crystallizatipn-water,  cracks  open,  and  if  strongly  heated  gives 
off  sulphuric  oxide,  leaving  a  brown  residue;  with  the  tluxes  reacts  for  iron,  and  with  soda  on 
charcoal  gives  an  hepatic  mass. 

Obs.— Occurs  at  Bodeiimais,  Bavaria,  and  at  MOrsfeld  in  Rhenish  Bavaria.  Also  at 
Urumia.  Persia,  where  the  inhabitants  use  it  for  making  ink  of  a  tine  quality:  at  Hurlet  and 
Canipsic  near  Glasgow;  at  BjOrkbakkng&rd  in  Finland;  at  the  Solfatara  at  Pozzuoli  {halo- 
triekine).  At  the  4  lerra  Amanlla  near  Copiapo.  Chili,  in  white  silky  hbrous  forms  with  oblique 
extinction  (triclinic?).     The  Hversall  of  Forchhnmmer  is  an  allied  alum  from  Icelnnd. 

Probably  at  Rossville,  Richmond  Co.,  N.  Y.  (Beck).  The  relati'd  sulphate  of  anal.  8 
occura  in  white  asbestiform  fibera  at  the  headwaters  of  the  Gila  River,  40  miles  north  of 
Silver  City,  New  Mexico;  the  deposit  of  aluminous  sulphates  is  said  to  cover  some  two  thousand 
acres.  The  salt  analyzed  by  Lippitt  was  in  fine  Hexible  fibers  of  a  greenish  white  color,  from 
Tepeji,  State  of  Mexico,  Mexico. 

770.  APJOHNITS.  Manganese  Alum  Apjdhn,  Phil.  Mag.,  12,  108,  1888.  Manganalaun. 
Apjohnit  Qloeker,  Syn..  298,  1847. 

Bushmanite.  Manganese  Alum  pt.,  Mangano-magnesian  Alum.  Bosjemanite  Dana,  Min., 
654,  1868.    Buschmanite.     Boschjesmauite. 

Monoclinic  ?    In  fibrouB  or  asbestiform  masses ;  also  as  crusts  and  efflorescenceB. 

H.  =  1*5.  6.  =  1'782  (anal.  3).  Luster  silky.  Color  white  or  with  faint 
tinge  of  rose,  green,  or  yellow.    Taste  like  that  of  ordinary  alum,  but  less  strong. 

Comp.,yar* — Hydrous  sulphate  of  aluminium  and  manganese,  MnSO^.Al,(SOj, 
+  24H,0  =  Sulphur  trioxide  34*6,  alumina  11*0,  manganese  protoxide  7'7,  water 
46'7  =  100;  or.  Manganese  sulphate  16*3,  aluminium  sulphate  37*0,  water  46*7 
=  100. 

Bushmanite  is  intermediate  between  pickeringite  and  apjohnite  ;  formula,  (Mn.Mg)S04. 
Al«(804).+22  (or  24)  H,0. 

Anal.— 1,  Apjohn.  1.  c.  2,  Ludwig  [Arch.  Pharm.,  143,  97],  Rg.,  Min.  Ch.,  278,  1875. 
8,  W.  G.  Brown,  Am.  Ch.  J.,  6.  97,  1884. 

4,  Stromeyer,  Pogg.,  31.  187,  1884.  5,  J.  L.  Smith,  Am.  J.  Sc,  18,  879,  1854.  6,  K 
Schweizer,  Kenng.  Ueb.,  12,  1859. 

ApjohniU, 

S0>       AUOi    MnO     H,0 

l.S.  Africa  82-79      1065      6*60      4815MgS04  108  =  99  27 

2.  "  85-90      10-47      744      4699 (NH4)«0 154  =r  10284     {Insol.  0*06  =  10007 

8.  Sevier  Co  .Tenn.  8547      1003      8-73      44-78  FeO  039,  MgO  0-80.  (Co,Ni)0  029,  CuO  002, 

SO.        Al.O.     FeO    MnO      MgO       H,0 
Bushmanite, 

4.  8.  Africa  86-77        1152       —       217       8*69       4574  KCl  0*20 1«  10009 

5.  Utah  a5-86        1040      015      212        6-94        4600  K^O  020  =  100*66 

6   Maderanerthal     85  69        10*55      106      2*51        8*74       44*26  CaO  0*27,  E,0  0*58,  CuO  0*22, 

[insol.  1-12  =  100 

In  the  last  there  was  some  ammonia  with  the  water. 

Brown  (1  c.)  shows  that  anals.  1,  2.  4  agree  with  the  general  formula  given  above,  while  the 
others  agree  with  RsAl4(S04)9  4-  SlHsO. 

P3rr. — Nearly  the  same  as  for  ordinary  alum,  but  gives  with  fluxes  a  reaction  for  manganese. 

Ob*.— Apjohnite  is  from  Lagoa  Bay  in  South  Africa. 

The  mineral  of  anal.  8  is  from  Alum  Cave,  Sevier  Co.,  Tenn.;  it  had  been  earlier  called 
kaliniie.  The  cave  is  situated  at  the  headwaters  of  the  Little  Pigeon,  a  tributary  of  the  Tennessee 
river:  it  is  pro|)erly  an  overhanging  cliff  80  or  100  feet  high  and  800  feet  long  under  which 
the  nlum  has  collected.  It  occurs  in  masses,  showing  in  tbe  cavities  fine  transparent  needles 
with  a  silky  luster:  extinction  oblique;  color  of  the  mass  white,  with  faint  tinge  of  rose,  pale 
green  or  yellow:  H  =  1*5;  G.  =  1*782.     Epsomite  and  melanterite  also  occur  with  it. 

Bushmanite  covers  the  floor  of  a  cave  near  the  Boschlesman  (Bosjesman  =  Bushman)  river 
In  South  Africa,  to  a  depth  of  six  inches;  the  roof  is  a  reddish  quartzose  conglomerate,  contain- 
ing magnesia  and  pyrites;  it  rests  on  a  bed  of  epsomite.  \\  inches  thick.  Also,  a  related  alum  is 
found  in  the  Maderanerthal  in  Canton  Uri.  Switzerland  (called  keramohalite  by  Schweizer)  and 
at  Alum  Point  near  Salt  Lake,  in  Utah.  This  Utah  mineral  was  made  a  manganedan  alum  by 
Dr.  Gale,  Am.  J.  Sc.  16,  484,  1858. 
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771.  DIBTRIOHXTB.    Van  Sehrdckinaer,  Vh.  O.  Reichs.,  189,  1878.    Anruni,  Zb.  Er. 
6,  92,  1881. 

Monoclinic  (?),  ArzniDi. 

In  fine  fibrous,  tufted  forms,  as  an  effloresceDce  or  incnistiiig. 

H.  =  2.    Luster  silky.    Color  dirty  white  to  brownish  veUow.    Easily  soluble  in  water, 
taste  like  vitriol.    B.B.  fusible. 

Oomp.— (Zn,Fe,Mn)S04.Al,(804),  -4-  22U,0. 
'.—Dietrich,  quoted  by  Von  Schr5ckinger. 


SO, 
85*94 


Al.O. 
1092 


ZnO  FeO         MnO         MgO  HtO 

8*70  811  1-74  0-88  44*88  =  10012 


A  recent  formation  (within  14  years)  in  an  abandoned  working  at  Fels5b&nya,  Hungary. 


772.  OOQUIBIBITE.    Neutrales  schwefelsaures  Eiseuoxyd  ff.  Bote,  Pogg.,  27,  810. 1883^ 
White  Copperas.     Coquimbit  Breilh,,  Uandb.,  lOO,  1841.    Blakeite,  Dana,  Miu..  447,  1850. 

Khombohedral.    Axis  6  =  1-5613;  0001  A  1011  =  60°  59'  Liuck^ 


1. 


2. 


Fonna*: 

0  (80S2,  t 

e    (0001.  0) 

a  (8081.  8) 

m  (1010.  /) 

n  (0887.  - 1) 

a   (1120.  i-2) 

b  (0884.  -  f ) 

«    (1013,1) 

V  (0111,  -1) 

y   (1012.  i) 

A  (0881.  -  S) 

q    (8085.1) 

d  (1122, 1-2) 

r   (1011,1) 

9  (1121,  2.2) 

cs     =    31* 

0' 

orf  =    6r28' 

ey     =    42'' 

2' 

(!•    =     72' 144' 

cr     =    80*' 

59' 

rr' =    98°27i' 

m'7f  =  •29' 

1' 

00'  =  108*88' 

CO     =    69' 

42' 

rff  =    51'  51' 

ca    =    79^ 

81i' 

ao  =    85**  41' 

1,  2.  Copiapo,  Chili,  Linck. 


Twine:  Tw.  pi.  c,  the  faces  a  coinciding  and  often  showing  a  reversed  stria- 
tion  I  edge  v/a,  (Commonly  in  hexagonal  prisms,  f.  1,  also  in  rhombohednil  forms; 
again  in  forms  simulating  a  regular  octahedron^  f.  2.     Also  granular  massive. 

Cleavage  imperfect:  m,  r,  rf.  H.  =  2-2-5.  G.  =  2092  Breitii.;  2-105  Linck. 
Color  white,  yellowish,  brownish,  greenish,  sometimes  with  a  violet  or  amethystine 
tint.     Taste  astringent.     Optically  -f.      Eefractive  indices: 


cor  =  1-5376  Li 
1-5469 


er  =  1-5468 
1-5508 


a>,  =  1-5455  Na 
1  5519 


6 J  =  1  -5547  Arzruni 
1-5575  Liuck 


Comp.— Fe,(SOJ,  +  9H,0  =  Sulphur  trioxide  =  427,  iron  sesquioxide  28*5, 

water  28-8  =  100.     The  iron  may  be  partly  replaced  by  aluminium. 

AnaL— 1,  2.  Bamberger,  Zs.  Er.,  3,  522,  18'4;9.     8,  Linck,  Zs.  K,  16,  10,  1888.     4-6,  J.  B. 
Mackintosh,  Am.  J.  Sc,  38,  242,  1889. 


G. 


1.  Chili 

2. 

8. 

4. 

5. 

6. 


(I 


2  07 
2-089 


SO, 

42-53 
43-57 
42-28 
48-40 
42-90 
4.i-82 


Fe,(),       H,0        AUOi 


28.61 
22-63 
28-40 
22-17 
26-10 
28-10 


28-75 
[28-92] 
29-82 
29-79 
29-081 
28-67 


4-92  =99-81 

4-88   =  100 

tr.     =  100 

4-39  Nr,0  0-25.  GaO,MgO  tr, 

1  65  Na,0  0-27,  CaO,MgO  tr, 

0-91*  =  100 


lOO 
100 


lucl.  SiO, 


From  1  and  2  some  admixed  epsomitc  and  silica,  and  from  8,  1*3  p.  c.  silica,  have  been 
deducted.  Water  expelled  at  110"  in  aniils.  4,  5,  6  =  6,  6,  5i  molecules  respectively.  Tbc 
mnterial  of  anal.  4  was  amethystine  in  color,  crystalline,  transparent;  of  5.  umetbystiue,  maasive, 
translucent;  of  6.  white,  massive,  opaque. 

Earlier  analyses  by  H.  Hose  (1.  c.  and  5th  Ed.,  p.  650)  established  the  composition. 

Pyr.,  etc. — B.B.  resembles  melnnterite.  Wholly  soluble  in  cold  water:  if  the  solution  be 
heated,  iron  sesquioxide  is  copiously  precipitated.     Soluble  in  dilute  hydrochloric  acid. 
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Obs.— Forms  a  bed  in  a  feldspathic  or  tracbytic  rock,  Tierra  Amarilla  near  Copiapo.  in  tbe 
province  of  Atacauia,  Chili.  The  bed  of  salt  is  ou  the  increase,  and  is  piohnbly  derived  from 
decom|X>sing  sulphides.  Pits  20  ft.  deep  have  been  formed  in  it  by  the  people  of  the  country. 
Also  north  of  Sierra  Gorda  near  Caracoles.  The  miuei-al  does  not  occur  in  Coquimbo,  from 
which  it  takes  its  uiime. 

A  mineral  referred  here  by  Scacchi  was  observed  by  him  about  funiaroles  after  the  eruption 
oi  Vesuvius  in  1855,  partly  in  a  brownish  friable  crust,  which,  by  solution  and  evaporation, 
afforded  yellow  hexagonal  crystals;  also  as  a  yellowish  crust,  in  many  parts  tinged  green,  com- 
pact in  texture,  with  the  luster  of  ii  surface  of  fracture  very  bright. 

Ref.— •  Zs.  Kr.,  16,  6, 1888;  Arzruni  gave  h  =  1-6(J45,  ibid.,  3,  516, 1879;  Rose  gave^  =  1-662, 
Fogg.,  27,  iK)9.  1888      *  Cf.  authors  quoted. 

The  name  6ZaAd*fo(l)aua.  Min.,  447, 1850)  was  given  to  a  mineral  *'  from  Coquimbo,  "analyzed 
by  Blake  and  having  the  composition  of  coquimbiie  but  supposed  to  occur  in  regular  octahedrons. 
It  is  doubt  leas  identical  with  coquimbite,  as  remarked  by  Linck,  who  notes  that  the  combination 
6,  o  (f.  2)  has  nearly  the  form  of  an  octahedron  eo  =  09  42',  o</"  =  71"  22'. 

773.  QnBNSTEDTITB.    G.  Linek,  Jb.  Min.,  1,  218.  1888.  Zs.  Er..  16, 11,  1888. 

Monoclinic.     Axes  d  :  X  :  <J  =  0-39397  :  1  :  0-40584;   /3  =  78°  7^  Linck.' 
100  A  110  =  21°  5',  001  A  101  =  39°  45^',  001  A  Oil  =  21°  39i'. 

Forma:  p  (SfiO,  H)       r  (OHIO,  ^-i)         M074.  J-l)  «  (094,  f  i) 

b   (010,  a)         q  (Oil,  1-i)       M  (085,  {4)  u  (0*15*8,  V'^)        10  (052,  {4) 

m  (110.  /) 

mm"'  =    42"  10'  ;ip'  =  114*  88'  tf  =    69*  86'  ww'  =    89*  85i' 

6m       =  ♦68'  55'  gq'   =    43'  19'  bt  =  •55*'  12'  m'q  =  •92'  87' 

Crystals  tabular  |  b  and  elongated  )  &,  resembling  gypsoro ;  clinodome  faces 
striatedf  |  d. 

Cleavage:  b  perfect;  a  100  (or  a  prism)  less  perfect,  yielding  a  fibrous  fracture. 
H.  =  2*5.  G.  =  2-116.  Luster  vitreous.  Color  reddish  violet.  Transparent. 
Optically  -.     Ax.  pi.  ||  J.     Bx  A  i  =  +  21°. 

Coiiip.-Fe,(SOJ,  +  10H,0  or  Fe,0,.3SO,.10H,0  =  Sulphur  trioxide  41-4, 
iron  sesquioxide  27-6^  water  31*0  =  100. 
. — Linck,  1.  c. 


I    80.  89-83       Fe,Oi  27  66       H,0  81*85        CaO  0*40       A1,0«,MgO  tr.  =  99  24 

Also  SOs  41-40,  Fe,0«  27*59.  Of  tbe  water  20*84  p.  c.  goes  off  at  100%  8-60  at  140*,  4  68  at 
180°,  I'Ol  ai  240%  1*61  above     It  is  readily  soluble  in  water. 

Obs. — Occurs  with  coquimbite  and  other  sulpliates  of  the  Tierra  Amarilla  near  Copiapo, 

Chili. 

Nuroeii  after  tbe  (German  mineralogist.  Prof.  F.  A.  von  Quenstedt  (1809-1889). 

Ref. — '  L.  c;  Liuck  give  as  a  fundamental  anffle  110  a  Oil  =  87"  23';  this  however, 
gives  //  =  84^  14',  while  the  value  of  fi  measurefT  on  b  was  found  to  be  78*"  approx.,  the 
supplement  of  87*"  28'  or  92*"  37'  gives  results  agreeing  approximately  with  his  (be  gives  a  :b:c  = 
0-8942  :  I  :  0*4060,  /tf  =  77''  58'). 

774.  IHLBITB.    Schravf,  Jb.  Min.,  252,  1877 

An  efflorescence  on  graphite,  having  a  botryoidal  or  small  reniform  structure. 
O.  =  1*812.     Color  orange-yellow,  becoming  pile  yellow  in  dry  air. 

Comp.— An  iron  sulphate  near  coquimbite,  probably  Fe^(SOJ,  +  12H,0  = 
Sulphur  trioxide  39*0,  iron  sesquioxide  25*9,  water  35'1  =  100. 
Anal* — Schrauf. 

SO.  88*2  FetO.(Al,0,)  24  5  FeO  21  H,0  85*5  =  100  8 

Soluble  in  cold  water. 

Occurs  at  the  graphite  deposits  at  Mugrau  Bohemia,  owing  its  origin  to  the  decomposition 
of  embedded  crystals  of  pyrite.    Named  for  Mr.  Ihle.  superintendent  of  mines  in  Mtigrau. 

KoKKELiTB  Krenner.  abstract  in  Ch.  Ztg.,  861,  1888,  from  the  Hungarian  Academy.  Stated 
to  be  a  bydrous  ferric  sulphate  Fes(S04)a  +  7iUaO  =:  Sulphur  trioxide  44*9,  iron  sesquioxide 
90  9,  water  26*8  =  100. 


958  SULPHATES,   CHR0MATE8,  ETC. 

776.  AliUNOaSN.  Hydro-trisulfate  d'alumine  Beud,,  Tr..  449,  1824.  Davite  (T)  Mm, 
Quart.  J.,  26,  882.  1828.  Alunogdne  Beud.,  Tr.,  2,  488.  1882.  Solfatarite  pt.  Shop.,  Min.,  188. 
1885.  Keramobalit  Glacker,  Qrundr.,  689, 1889.  Saldanite  ffuot,  Min.,  2.  451. 1841.  Stypterit 
Qlocker,  Syn.,  297, 1847.  Halotricbit  pt.  Hausm.,  Handb.,  2, 1174, 1847 (not  Halotrichit  Oloeker), 
Scbwefelsaures  Thouerde.    Haarsalz  Hg. 

Monoclinic,  Jurasky.    Usually  in  delicate  fibrous  masses  or  crusts;  also  massive. 

H.  =  1*5-2.  G.  =  1*6-1 '8.  Luster  vitreous  to  silky.  Color  white,  or  tinged 
with  yellow  or  red.  Subtraiislucent  to  subtransparent.  Taste  like  that  of  common 
alum. 

Comp. — Hydrous  uluminium  sulphate,  A1,(S0J,  +  18H,0  =  Sulphur  trioiide 
36-0,  alumina  15-3,  water  48-7  =  100. 

Analyses  agree,  for  the  most  part,  closely,  except  for  impurities;  see  5th  Ed.,  p.  849,  also 
references  as  iu  App.  iii:  Jb.  Min..  2,  254.  1882;  Clarke,  Am.  J.  Sc..  28, 24. 1884;  Hof,  Teoeriffe. 
Min.  Mitth.,  12,  89.  1891.  MarguenteDelacbarlonny  has  obtaiued  an  artificial  sulphate  with 
only  I6H9O.  which  requires  45 '7  p. c;  an  analysis  of  the  mineral  from  Bolivia  confirms  this, 
giviiig  45-38  p.c.  H,0,  C.  R,  111,  229.  1890. 

Pyr-j  etc.— Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  iu  the  closed  tube. 
Gives  a  fine  blue  with  cobalt  solution.     Soluble  iu  water. 

Obs. — This  species  i-esults  both  from  volcanic  action,  and  the  decomposition  of  pyrite  in 
coal  districts  and  alum  shales,  and  occurs  at  numerous  localities;  as  at  Kolosoruk  near  Bilio, 
Bohemia;  Bodcnmais;  Puslerthiil.  Tyrol.  The  Pasto  mineral  was  from  the  crater  of  a  volcano. 
It  has  been  observed  by  Scacchi  at  Vesuvius;  at  Kdnigsberg,  Hungary,  it  occurs  in  thick  druses 
with  iron  vitriol.  At  vsrions  points  in  Peru  and  Bolivhi;  the  Argentine  Uepublic;  Wallewarang, 
New  South  Wales;  Teueiiffe,  Canary  Islands. 

It  is  found  as  an  efflorescence  in  numerous  places  in  the  United  States.  A  white  fibrous 
alunogen  (?)  occurs  abundantly  at  Smoky  Mtn.,  Jackson  Co.,  N.  C,  where,  it  is  said,  tons  may 
be  obtained.  Extensive  deposits  occur  on  the  Gila  river,  49  miles  north  of  Silver  City, 
N.  Mexico. 

DatiU  wns  obtained  from  a  hot  spring  at  Chiwach^  a  day's  Journey  from  Bogota.  Mill 
obtaiued :    S0«  28*8,  A1,0«  15*0.  H9O  51*8.  FesO«  1*2,  earthy  matters  3*2  =  100. 


776.  KROHNETTE.    KrOnnkite  J.  Dameyko,  5th  Appendix,  Min.  Chili,  p.  88,  1876;  alao 
8d  £d.,  Min.  Chili,  250,  1879.    KrOnkite. 

Monoclinic.  Axes  a  :  J  :  <J  =  0-44625  :  1  :  0-43521,  ft  =  72*'  41'  =  001  A  100 
Darapsky'. 

100  A  110  =  23°  ^',  001  A  101  =  35°  49|',  001  A  Oil  =  22**  34'. 

Forma :  6  (010,  »-i),  m  (IIQ,  /),  e  (Oil,  14),  p  (111,  -  1). 

Angles :  mm'"  =  46^  9',  ee'  =  45'  8'.  me-  66*  13',  me  =  95'  63'. 

In  irregular  prismatic  crystalliue  masses  with  coarsely  fibrous  structure. 

Cleavage:  m,  A, distinct.  Fracture  conchoidal.  H.  =  2*5.  G.  =  1*98.  Luster 
vitreous.     Color  azure-blue,  changing  somewhat  on  exposure  to  the  air. 

Comp. — A  hydrous  sulpiiate  of  copper  and  sodium,  CnS0^.Na,80^  +  2H,0  = 
Sulphur  trioxide  47'5,  cuprio  oxide  23'5,  soda  18*4,  water  10*7  =  100;  or,  Cuprio 
sulphate  47*2,  sodium  sulphate  42*1,  water  10*7  =  100. 

Anal.— 1,  2,  Darapsky,  Jb.  Min.,  1,  192,  1889. 


SO. 

CuO 

Na,0 

H,0 

a 

1.  White 

4702 

•J2-34 

[19-24] 

11-40 

tr.  =  100 

2.  Oreencryst. 

46*64 

21*88 

19*52 

12*58 

<r.  =r  10010 

The  analysis  of  Er5hnke,  quoted  by  Domeyko  (who  writes  KrOnkc  and  ErOnnke),  gvre* 
CUSO4  46*28  Na,S04  42  95  H,0  10-77  =  100 

Another  analysis  by  Domeyko  gave: 

80.46  56,    CuO  23*20.    Na,0  18  04.    H,0  [11*08],    A1,0,  0*22.    CuSO«  0*90  =  100. 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  to  a  green  mass.    Easily  soluble  in  water,  giving  aa 
acid  solution. 

Oba. — Found  in  the  copper  mines  nearCalama,  on  the  road  from  Cabila  toPotosi,  Al 
from  the  mining  district  of  Incahuase  with  sideronatrite.    Named  for  fi.  &r5hnke. 

An  artificial  salt  of  this  composition  is  known. 

R«l.— *  L.  c;  his  calculations  do  not  entirely  agree  with  the  above. 
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PHTLTiiPTTE  /.  DtftMyko,  5th  Appendix,  Min.  Chili,  p.  88, 1876;  8d  Ed.,  Min.  Chili,  p.  248» 
1879. 

Compact,  granular,  or  with  fibrous  structure,  transverse  to  veins  in  the  chalcopyrite.  Luster 
vitreous.  Color  azure-blue.  lYauslucent,  astringent.  Composition  approximately  given  by 
the  formula.  CuS04.Fe9(804)s  +  ^H|0.    Analysis  gave : 

SOs  28  96.  Fe,Os  9  80  (iron  subsulpbate  2'28),  CuO  14*89,  MgO  0*85.  H,0  43*72,  AlsO.  fr. 
=  100.  Soiuble  in  water,  but  unaffected  by  exposure  to  the  air.  Found  at  the  copper  mines  in 
the  Cordilleras  of  Condes.  province  of  Santiago,  Chili.  Produced  from  the  decomposition  of 
cbalcopyrite,  and  found  in  small  irregular  masses  and  bands  with  it  in  an  argillaceous  ocher. 

777.  FERRONATRITB.  /.  B.  Maekiniotih,  Am.  J.  So.,  38,  244,  1889.  Gordait  Frentel, 
Min.  Mitth..  11,  218,  1890. 

Rhombohedral.     Axis  6  =  0-55278;  0001  A  1011  =  ♦Sg^  33'  Arzruni'. 

Forms  :  e  (0001,  0).  m  (1010,  /)  cleavage,  a  (1120.  1-2),  s  (1012,  i).  r  (1011,  JB),  17  (0111.-  1). 
Angles :  «  =  17"  42*,  er  =  82'  83',  m'  =  80*  82',  rr'  =  55"  88',  rrf  =  81"  18'.  or  =  62'  14'. 

Riirely  in  distinct  acicular  crystnls,  combination  of  a  and  r;  usually  in  spherL 
cal  forms  naving  a  lamellar-stellate  structure,  often  resembling  wavellite. 

Cleavage:  m  perfect;  a  less  so.  H.  =  2.  G.  —  2-547-2-578  Genth  &  Penfield. 
Color  pale  greenish  white,  grayish  white,  white.  Optically  uniaxial,  positive. 
Indices:  ooj  =  1-558,  €y  =  1-613  Pfd.* 

Comp.— 3Na,S0,.Fe,(S0^),  +  6H,0  or  3Na,O.Fe,0,.6SO,.6H,0  =  Sulphur 
trioxide  51*4,  iron  sesquioxide  171,  soda  19*9,  water  11*6  =  100;  or,  Soaium 
sulphate  45*6,  ferric  sulphate  42*8,  water  11*6  =  100. 

AnaL— 1,  Mackintosh,  1.  c.  2,  F.  A.  Gknth,  Am.  J.  Sc.,  40,  202, 1890.  8,  Frenzel,  Zs.  Er., 
18,  695,  1891. 

80»        FeaOs     Al,Os     Na,0       K,0       H,0 

1.  60-26       17-28       0  48       18  84       040       11  14  insol.  200  =  99*79 

2.  4  5180        17-80         —  19-95»  11-89  =  100*44 
8.                     60-85        17  69         —         20*22         —         1190  =  100*66 

Of  the  H«0.  6i  molecules  are  lost  at  110"  C,  the  remainder  is  easily  soluble  in  water.  In 
anal.  2,  the  loss  at  100*"  was  0  28  p  c.  after  two  hours. 

Obs.— Occurs  with  other  sulphates  at  Sierra  Gorda  near  Caracoles,  Chill. 
Refl— '  Zs.  Kr.,  18.  596,  1891.    *  Am.  J.  Sc,  40.  202,  1890. 

778.  ROamHlTJB.  Orailieh,  Ber.  Ak.  Wien,  28,  272,  1868.  BQckingit  O.  Linek,  Jb. 
Min..  1,  218,  1888.    Roemerite. 

Triclinic.  Axes  d\i\6-  0*96840  :  1 :  2*64250;  a  =  116^  Sf,  /?  =  94°  40^, 
y  =  80°  71'  Linck^ 

100  A  010  =  ♦98°  43',  100  A  001  =  ♦89°  36',  010  A  001  =  ^64°  20'. 

Forma :  c  (001.  0)  y  (508.  '|  i')  I  (0i4,  H)  n  (0i2,  'i-i) 

a  (100.  ti)  m  (110.  /')  X  (101,  ,l.i,)  t  (OBt.S,  'A^,  q  (Oil,  M) 

b  (010,  f-l)  n  (820,  't^D  «  (Oil.  1-1')  s  (018  'i-i) 

am  -    6r  46'  «r  =  ♦68'  27  0f  =  62'  88'  eq   -  W  46' 

bm  =  •46'  68'  M  =    48'  10*  en  =  70'  4^  <5»»  =  69'  88' 

ey    =    66'  68i'  f/  =    40'  19 

Crystals  tabular  I  c,  often  monoclinic  in  habit;  facer  a,  c  striated  ||  tlieir  inter- 
section-edge,   brachydome    faces    vertically    striated.       Also    coan^ely    granular, 

crystalline. 

Cleavage:  h  perfect.  Fracture  uneven.  Brittle.  II.  =  3-3'5.  G.  =  2*174 
Gl.:  2-102  Linck.  Luster  vitreous.  Color  light  to  dar*t  chestnut-brown,  violet- 
brown,  rnftt-brown  to  yellow.  Pleochroic.  Transparent  to  translucent.  Taste 
saline,  astringent. 

Optically  — ;  double  refraction  weak.  Ax.  pi.  on  r  bisects  obtuse  angle  of 
edges  a/c  and  b/c.    Bisectrix  inclined  about  30°  to  c.     2H.,  =  57°  45'. 
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Comp.— Perhaps  FeSO,.Fe,(SO,),  +  12H,0  =  Sulphur    trioxide    41-:,  iron 
sesqnioxide  20'8,  iron  protoxide  9'4,  water  28'1  =  100. 

Some  aniilyses  give  more  water,  15HtO  call  for  82*9  p.  c.    Mackintoah  calculates  13*7  p.  c, 
AnaL-1.  L.  Tscbermak.  Ber.  Ak.  Wien,  28.  277.  1858.  2,  Linck,  1.  c.    8.  J.  B.  Mackintosh 
Am.  J.  Sc.  38,  248,  1889. 

Fe,0,  A1,0,  FeO  H,0 

20-63  —  6-26  28-00  ZoO  197,  CaO  O'SS.iiuol.  0-60 

17-62  1-02  9  06  8410  CaO  <r.  =  10027       [=  W-48 

19-40  —  9-62  [30-85]  Na,0  014  =  100 

Easily  soluble  in  water,  eiving  an  acid  solution;  basic  salts  separate  on  heating. 

Oba.~From  the  RHmmelsberg  mine  near  Goslur  in  the  Harz.  alon^  with  copiapite  icf.  p. 
964).     Also  from  Persia.     From  Tierra  Amarilla,  near  Copiapo,  Chili,  with  other  iron  sulpiiates. 

Named  for  A.  HOmer  (or  Hoemer).  of  Claustbal. 

Ref.— >  Chili,  Zs  Kr.,  16,  22,  1888;  on  the  form  of  the  mineral  from  Persia,  see  Blaas,  Ber. 
Ak.  Wien,  88  (1)  (1121),  1883. 


SO, 

1.  Goslar 

t  41*54 

2.  Cliili 

88-47 

8.      " 

G.  =  215 

4019 

C.  Hydrous  Sulphates.— Basic  Division. 

779.  langite  Cu,(OH),SO,  +  H,0    Orthorhombic    0-5347  •  1 :  0-6346 

780.  Herrengmndite  (Cu,Ca),(OH),(SO,).  +  3H,0  Monoclinic 

d  :  5  :  a  =  1-8161  :  1  :  2-S004;    /?  =  88°  50' 
780A.  Arnimite     Cu,(OH),(SOJ,  +  3H,0 
78L    Cyanotrichite      Cu,Al,(OH)„SO,  +  2H,0  Orthorhombic 

782 .    Serpierite  Contains  SO,,  CuO,  ZuO,  H.O  Orthoiliombic 

d  :  J  :  (5  =  0-8586  :  1 : 1-3637 


783. 

Castanite 

Fe,S,0,.8H,0 

Monoclinic 

a:o\i              fi 

784. 

Copiapite 

Fe,S,0,,.18H,0 

Monoclinic      0-4790  :  1  :  0-9751    72^  3' 

785. 

Knoxvillite 

Hydrous  Chromium 

sulphate 

786. 

irtaliite 

Fe,SO,.liH.O 

Rhombohedral            i  =  1-1389 

787. 

Amarantite 

Fe,S,0,.7H,0 

Triclinic 

d:l:i  =  i 

}-7691  :  1:0-5738; 

a 

=  95°  38',  /?  =  90**  24',  y  =  97"  13' 

788. 

Fibroferrlte 

Fe,S,0,.10H,0 

Monoclinic  ? 

789. 

Eaimondite 

Fe,S.O,,.7H.O 

Hexagonal  or  rhombohedral 

790. 

Carphosiderite 

Fe,S,0„.10H.O 

Rhombohedral  ? 

791. 

Aluminite 

A1,S0..9H,0 

Monoclinic 

792. 

Olockerite 

Fe,SO..riH,0 

793. 

FelBtfb4nyite 

A1,S0..10H,0 

Orthorhombic 

794. 

Paraluminite 

A1,S0,.15H,0 

795. 

Cyprnaite 

Al,Fe,,S,,0,,.14H.O 

?        Hexagonal  or  rhombohedral 

786.  Voltaite 

797.  Metayoltine 

798.  Botryogen 

799.  Sideronatrite 


m 


(Fe,Mg).(Fe,Al),S,.0,,-16H,0 ?    Tetragonal 
(/K„Na,.Fe).Fe.S„0„.  18H,0        Hexagonal 

I 

MgFeFe,S,0„.18lI,0  Monoclinic  0-6522  :  1  : 0-5992  62^26' 
Na,Fe,S^„.7H.O  ?  Orthorhombic 
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800.  Alunite  KA1,S,0„.3H,0  Rhomboliedral       i  =  1-2520 

801.  Jarosite  KFe,S,0„.3H,0  "  (J  =  1-2492 

802.  LSwigite  KAl.S,0„.4iH,0 

803.  Bttringite  Ca,Al,S,0.,.33H,0  ?  Hexagonal  (5  =  0-9434 

804.  ttnetenite  MgFe,S,0„.13H,0  Monoclinic? 

805.  Zincalominite  Zu,Al.S,0„.l8H,0  Hexagonal? 


806.  Johannite  Hydrous  copper-uranium  sulphate  Monoclinic 

807.  UianopiUte        CaU,S,0„.25H,0 

The  simple  empirical  formulas  are  given  for  most  of  the  basic  hydrous  sulphates  abOTe, 
since  the  dala  in  most  cases  are  not  sufficient  to  determine  the  rational  formula. 


779.  LANarm.  a  new  British  mineml  N.  8.  Maskelyne,  Phil.  Mag..  27.  816  lAft4. 
Langite  Maskeljfne,  Pisaui,  C.  R.,  69.  633.  1864,  Maskelyne  Phil.  Mag.,  29.  478,  1865.  Devil 
line  PisaiU,  0.  K.,  69.  818,  1864  =  LyelUte  Madcelyne,  Ch.  News,  10,  268,  1864. 

Orthorhombic.      Axes  d\b\i  =  0-5347  :  1  :  0-6346  Maskelyne*. 
100  A  1 10  =  28°  8',  001  A  101  =  49°  53',  001  A  Oil  =  32°  24'. 

Forma:  a  (100,  t-l),  h  (010.  i-l),  c  (001,  0);  tn  (110,  /);  /(021,  8-1).    Angles  :  mm'"  =  *66" 
16*.  tf  =  •aV  46'. 

Twins:  tw.  pi.  in,  in  forms  resembling  aragonite.  Crystals  small  and  short; 
simple  forms  not  observed.  Also  in  fibro-lamellar  and  concretionary  crusts,  with 
eartliy  surface. 

CleaTage:  c,  b.  H.  =  2*5-3.  G.  =  3-48-3'50.  Lnster  of  crystals  vitreons; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish  blue;  pleochroic.  Trans- 
lucent.    Optically  — .    Ax.  pi.  I  J.     Bx  J.  c. 

Comp. — Near  brochantite,  but  contains  one  molecule  of  water  of  crystalliza- 
tion, formula  CuS0,.3Cu(0H),  +  H,0  or  4CuO.SO,.4H,0  =  Sulphur  trioxide 
ITO,  cupric  oxide  67-6,  water  15-3  =  100. 

Anal.— 1,  Church,  J.  Cb.  Soc,  18,  87,  1865.     2.  8,  Warington,  ibid.     4,  Pisani,  1.  c. 
Also  Tschermak,  Ber.  Ak.  Wien,  61  (1),  127,  1865. 

80i  CuO  H,0 

1.  Cornwall  16-79  6748  1 5  78  =  100 

2.  *'  16-72  67-81  16-25  =  100-28 
8.          "                               16-88           67-88  1558  =  100-29 

4.  •*  16-77  65-92  1619  CaO  0  88,  MgO  029  =  100 

5.  DevOiine  2865  5101  16-60  CaO  7  90,  FeO  277    =  101  93 

Anals.  1,  2  on  material  dried  tn  vaeuo;  8,  do.  at  100*. 

Maskelyne's  early  analysis  (I.  c.)  gave  18  p.  c.  H«0. 

The  deviUine  (or  lyeUUi),  which  includes  the  incnistlng  variety,  is,  as  Tschermak  has  shown, 
jADgiic  mixed  with  gypsutu,  which  is  appureut  in  sdiles.  His  analysis  (ref.  above)  was  made 
on  ihe  deviiliue  coutaiuing  18  p.  c.  of  gypsum;  uud  he  siaies  that  Pisaui'h  aualyuis  ot  the  bau.e  (5> 
indioues  lUe  presence  of  34  p.  c.  For  au  analysis  of  the  lyeliiU  by  Church,  see  J.  Ch.  boc.  Vd, 
b;^,  1865. 

yyr^  etc— B.B.  on  charcoal  yields  water,  acid  fumes,  aud  metallic  copper.  Heated  it 
pasaes  througu  (1)  a  bright  green  color,  losing  1  equivalent  of  wuter,  and  iheu  liuviug  ihe  ratio 
of  some  brochauiite;  {jA)  various  tints  of  olive-green;  and  (8)  becomes  bUck.  It  has  finally  a 
strougiy  acid  reaction. 

Oba.— Found  in  argillaceous  schist  (killas)  in  Cornwall,  in  minute  twinned  crystals,  aJ^o  aa 
WL  blue  crust,  parily  earihy.     It  is  associuied  tometimes  with  connellite. 

Named  langiU  afier  Dr.  Victor  v.  Lang,  formerly  of  the  British  Museum,  later  Professor  of 
^iiysicsat  Vienuiu 

The  unulyttes  of  so-called  brochauiite  by  Berthier  of  a  Mexican  specimen,  and  Field  of  a 
Obilian,  as  well  aa  of  the  uriihcial  mincrnl,  nave  tUe  same  composition  assigned  by  Pisani  and 
Ciiurch  to  the  iangiU;  and  there  is  yet  bome  uucerUiiniy  as  to  the  true  limits  between  the  two 
The  specimens  had  ihe  green  color  ot  brochaniite. 


SO, 

Al.O, 

CuO 

1. 

Cornwall 

13-95 

17-97 

48-84 

2. 

(< 

18*04 

18-64 

48  67 

8. 

(1 

12-64 

17-98 

46-80 

4. 

i« 

11-7 

18-4 

46-8 
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Ret— >  Phil.  Mag.,  29,  478,  1865;  cf.  Brezina,  Zs.  Kr.,  3,  874,  1879. 

WooDWARDiTB  Chuvch,  CU.  News,  13,  85.  113,  1866,  J.  Cbem.  Soc,  19,  180,  1866. 

A  complex  sulphate  of  aluminium  aud  copper,  perhaps  allied  to  cyanolrichite  (lettsoroite), 
or  perhaps  only  an  impure  uucrystallized  variety  of  langite,  mixed  with  aluminium  hydrate. 
Occurs  iu  Cornwall,  in  minute  botryoidal  concreuons,  of  a  lich  turquois-blue  to  greeuisbblue 
color,  translucent  to  almost  transparent  O.  =  2*88.  Anal. — 1,  Church,  1.  c.  2,  8,  WariugtoD, 
Ibid.    4,  Pisani,  C.  R.,  66«  1142.  1867e 

H,0 

18-48    =    98-74 
19-65]  =  100 
22-78]  =  100 
:26-9]    810,1-2  =  100 

The  material  of  1,  2  was  dried  at  100"*,  of  8  in  vacuo  over  H,804. 

Church  and  Warington  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  add, 
which  were  undetermined.  Pisani  makes  the  mineral  inopure  langite.  He  analyzed  (1.  c) 
another  similar  material  from  Cornwall  (received  from  Mr.  Tailing),  of  a  clear  green  color,  and 
obtained  :  SO,  4-7.  A1,0,  33-8,  CuO  17-4.  H,0  88-7,  SiO,  6-7  =  1005;  showing  a  mixture  of  the 
iX>pper  sulphate  with  a  hydrous  silicate  of  aluminium  as  well  as  hydrate;  and  this  he  considen 
sa  proving  that  wood  ward ite  is  only  a  mixture.  Analyses  by  Maskelyne  &  Flight  (J.  Ch.  Soc.. 
24,  1,  1871),  confirm  this  view. 

The  mineral  is  soluble  with  scarcely  any  residue  in  diluted  acids.  Named  after  Dr.  S.  P. 
Woodward. 

780.  HBRRBNORUNDmi.  Brenna,  Zs.  Er.,  3,  859,  1879.  UrvOlgyite  Sutbo,  Min 
If  itth.,  2,  311,  1879,  and  Lit.  Ber.  Ungam,  3,  510,  1879. 

Monoclinic.  Axes  a:h:6=z  1-8161 :  1 :  2-8004;  /3  =  88**  50^'  =  001  A  100 
fircziuA 

100  A  110  =  61°  9Y,  001  A  101  =  67°  51',  001  A  Oil  =  70°  20|'. 

Forms' :  r  (540,  i-f)  jy  (350,  «)  e  (103,  -  H )  d  (807,  H ) 

e  (001,  0)  w(110,  /)  0(iaO,  t-§)  ^(507,  -  f-i)  q  (111,  1) 

/J(980,  t^f)?  C  (450,  i^)  <(250,  t^t)?  B  (103,  i-i) 

mm'  =  133'^  19'  eS  =  47'    8'  eg    =  78"    8'  qq'  =  118*  55* 

ee'     =    SO"  47i'  «  =  88**    3i'  em'  =  90'  84'  qe  =    59"   8* 

ee       =    87"  12  ed  =  48"  34' 

Twins:  tw.  pi.  c  (001);  perhaps  also  n  (750).  In  thin  six-sided  tabular  crys 
tals  with  c  striated  ||  a.     Usually  in  spherical  groups. 

Cleavage:  c  perfect;  y  {or  m)  rather  distinct;  also  «  or  e.  Rather  brittle. 
H.  =  2 '5.  G.  =  3132.  Luster  vitreous;  on  c  sometimes  pearly.  Color  emerald- 
green,  verdigris-green,  and  bluish  green.  Pleochroic:  I  c  yellowish  green,  |  b  bluish 
green.     Streak  light  green.    Transparent. 

Optically  — .    Ax.  pi.  J.  b  and  sensibly  J  a.     Bx  J.  c\    Axial  angles,  Brexina: 

3E,  =  59"  2'  Li  3Ey  =  65^  18'  to  66'  58'  Ka  3E^  =  68*  89*  Tl 

Comp.— 2(CuOH),SO,.Cu(OH),  -f  3H,0  with  one-fifth  of  the  copper  replaced 

by  calcium,  or  Ca0.4Cu0.2SO,.6Il,0  =  Sulphur  trioxide  25-0,  cupnc  oxide  49-4, 

lime  8-7,  water  169  =  100. 

Anal.— 1,   Berwertb,   Zs.   Kr.,   3,   873,  1879.      3,   Schenek,  Min.  Mitth.,  2,  815,  1879. 
«,  Winkler,  Jb.  Berg-HUU.,  Sachs.,  1886. 

SO.       CuO      CaO      H,0 

1.  3463      5416      305      1961  =  100*44 

a,  34-63      49*53      8*59      16*73  8,0,  0*33,  FeO  014,  MdO.  MgO  ir.  =  99i8 

a      G.  =  3-906  34*59      49*96      817      17*76  =  100*48 

Brezina  regards  the  CaO  as  present  in  the  form  of  gypsum  ns  an  impurity;  dednctlog  tbii 
the  result  obtained  is  :    SO.  38*04,   CuO  57-5'i,    H,0  19*44  =  100.      Szabo,  on  xh%  ooDlnrr, 


CJANOTBICHITE—aERPIERITB.  963 

reeards  the  CaO  as  essential,  which  is  confirmed  by  Winkler,  and  also  indirectly  l)y  Wcisbach 
(cf.  arnimite,  following). 

"PyT^  etc.— On  charcoal,  loses  its  green  color,  becomes  black  and  fuses;  with  soda  a  copper 
bead.  Soluble  in  nitric  acid  in  hydrochloric  acid  and  in  ammonia  with  a  residue  of  calcium 
sulphflte. 

Obs.— Occurs  with  malachite  and  cnlcite  in  a  quartz-conglomerate  at  Herrenginind  in 
Hungary.  Related  to  Inngite,  brochantite.  etc.  Also  on  the  Sandbere,  between  AUgebirg  and 
Herrenerund.     Named  from  the  locality  Uerrengrund  =  UrvOlgy  in  the  Hungarian  language. 

Ret.—'  L.  c;  these  forms  are  not  all  certain.    Cf.  Gdt.,  Index,  2,  149»  1890. 

780A.  Amimite.     Weitbaeh,  Jb.  Berg-HQtt.,  Sachs..  1886. 

Forms  a  bright  ereen  incrustation,  consisting  of  short  acicular  or  scaly  crystals. 

Oomp.— 2(CuOH),804.Cu(OH),  +  3H,0  or  5Cu0.2SO,.6HaO  =  Sulphur  trioidde  241, 
cupric  oxide  59*6,  water  16*8  =  100.  Corresponds  to  the  preceding  species,  but  differs  in  con- 
taining no  lime. 

AnaL — 1,  2,  Winkler;  2  containing  gypsum. 


SO, 

CuO 

Fe,0„Al,0, 

CaO 

H,0 

1. 

24*43 

56-81 

0*85 

0*56 

[17*85]  =  100 
:i716]  =  100 

2. 

t  28  78 

46*88 

0*84 

6*89 

Deducting  impurities  and  recalculating,  the  result  obtained  is:  SOs  24*07.  CuO  59*69, 
HaO  16*24  =  100.     This  corresponds,  as  noted  above,  to  herrengrundite. 

Oba. — Occurs  on  porcelain-jasper  in  the  coal  region  at  Planitz  near  Zwickau.  Named  for 
the  family  von  Arnim. 

781.  OTANOTRIOHITX]  or  Lkttsomite.  Eupfersammeterz,  Kupfei-sammterz,  Wem., 
Karsten's  Tab.,  62,  1808.  Velvet  Copper  Ore  Jamewn,  Min.,  3.  158.  1816.  Sammeterz  Brdth., 
Char.,  168.  1823,  820,  1832.  Cuivre  veloute  Fr,  Cyanotrichit  Qloeker,  Grundr.,  587,  1889. 
Lettaomite  Ptrey,  Phil.  Mag.,  36,  100,  1850. 

Orthorhombic.  Occurs  in  velvet-like  druses  of  short  capillary  crystals;  some- 
times in  spherical  globules. 

Color  clear  smalt-blue,  sometimes  passing  into  sky-blue;  strongly  pleochroic. 
Luster  pearly.  Optically  biaxial,  negative.  Ax.  pi.  O  and  Bx^^  X  to  the  direction  of 
elongation  of  the  crystals.     Dispersion  p  <  v  large  Btd.* 

Comp.— Perhaps  4CuO.Al,0,.SO,.8H,0  (Genth)  =  Sulphur  trioxide  12-4, 
alumina  15*9,  cupiic  oxide  49  ^J,  water  22'4  =  100. 

Percy  calculated  6CuO.Al80a.2S03.12H90,  which  requires :  Sulphur  trioxide  16*8,  alumina 
10*7.  cupric  oxide  49*8,  water  22*7  =  lOO. 

AnaL— 1,  2,  Percy,  1.  c.  8,  Pisani,  C.  R,  86.  1418,  1878.  4,  5,  Genth,  Am.  J.  8c.,  40, 
118,  1890. 

Al.O,     Fe,0,      CuO       H,0 

11*70  48*16  2306   =  98*80 

1106        1*18  46-59  2806  insol.  2*35  =  96*86 

11-21        1*41  4900  22-50  CaO  2*97  =  9919 

16*47        1*84  46*71  21  89  insol.  0*44  =  99*84 

16*45        0-91  49-54  [21*50]  =  100 

Oba. — Occurs  sparingly  at  Moldawa  in  the  Banat,  coating  the  cavities  of  an  earthy  hydrated 
iron  oxide,  along  with  a  white  amorphous  aluminium  sulphate.  Also  at  the  copper  mines  of 
Cap  Garonne,  Dept.  du  Var,  France. 

In  UtJih,  at  Copperopolis,  formerly  the  American  Eagle  mine.  Tin  tic  district;  also  in 
Arizona,  at  the  Copper  Mountain  mine  near  Morenci,  Graham  Co. 

Named  Cyanotriehite  from  Kvavoi,  blue,  and  Qpi^,  Tiair;  and  LetUomite  after  the  English 
mineralogist,  W.  G.  Lettsom. 

Refl— >  Bull.  Soc.  Min.,  4,  11,  1881. 

782.  SBRFIUMiTU.    De9  CUmeaux,  Bull.  Soc.  Min.,  4,  89, 1881. 

I 

Orthorhombic.     Axes  dil:t  =  0-8586  :  1  :  1-3637  Des  Cloizeaux. 
100  A  110  =  40°  39',  001  A  101  =  57°  48  J',  001  A  Oil  =  53°  44|'. 

Fonna:  c  (001,  0);  m  (110,  /);  i?  (111.  1);  also  probable,  tf  (034,  }-i),  e  (Oil,  14);  and  uncer 
tain,  a  (208,  |i),  x  (043.  J4),  y  (053,  |-)).  z  (081.  8-1).  perhaps  a  (100,  *-i). 


SO. 

1.  Moldawa 

15*39 

2. 

14*12 

8.  Cap  Garonne 

4.  Arizona            G.  =  2*787 

1210 

{  12*49 

5.  Utah 

12*80 

964  aULPHATE8,   0HR0MATE8,  ETO. 

Angles :  mm"'  =  •81*  18\    aa'  =  93*  16*',    VV'  -  9t'  18',   «»'  =  107"  ay,   srt'  =  122^  28'. 
tn/'  =  132*'  80',  cp  =  •64'  28,  i>p'  =  86'  25',  jRp"'  =  72*  0'. 

Crystals  minute,  tabular  ||  c,  and  elongated  |  axis  &\  faces  c  striated  |  &\ 
often  grouped  in  light  tufts. 

Color  bluish  green.  Transparent.  Optically  negative.  Ax.  pi.  |  a.  BxJLt^. 
Dispersion  p  >  v  strong.     Axial  angles,  Dx. : 

2H^,  =  43"  40' .-.  2E,  =  66"  5';  211^,  =  44"  20'  .'.  2E,  =  67"  10';    2H^,  =  43"  35' .-.  2E,  =  65*57 

Comp. — Stated  by  Damour  to  be  a  basic  sulphate  of  copper  and  zinc. 

This  may  prove  to  belong  near  brocbantite. 

Obs. — Occurs  on  stnithsonite  at  the  zinc  mines  of  Laurium.  Greece.    The  probable  existeQoe 
of  two  other  undetermined  basic  sulphates  of  copper  at  ibe  same  locality  is  also  mentioued. 


783.  CA8TANITB.    L.  Darapsky,  Jb.  Min.,  2.  267.  1890. 

Monoclinic,  with  a  prismatic  angle  of  82°,  and  terminated  by  one  or  two  oblique 
planes.  Usually  in  prismatic  crystals,  perhaps  twins;  they  seldom  show  distiuct 
faces,  which  are  then  dull  and  rounded.  United  in  massive  aggregates;  also  in 
minute  crystals  lining  cavities. 

H.  =  3.  G.  =2*118.  Luster  vitreous,  brilliant.  Color  chestnut-brown.  Powdei 
orange-yellow. 

Comp.— Fe,0,.2SO,.8H,0  =  Sulphur  trioxide  34*5,  iron  aesquioxide  34*5,  water 
31-0  =  100. 

Differs  from  amarantite,  p.  967.  onlv  in  containing  one  molecule  more  of  water. 
▲naL  — Darapsky,  1.  c;  la  after  deauctiug  impurities. 

SO.  FeiOi  HaO 

1.      33-80  33-92  30*76    A1,0«  tr,  barite  1*15  =  99*68 

la.    34*32  34-45  81*23  =  100 

Loss  of  water  at  50',  10  p.  c;  80%  9*5;  100%  11*8;  145%  15*5;  170%  20*5. 

Only  very  slightly  soluble  in  water,  but  dissolves  in  warm  hydrocliloric  acid.  Remains 
unchanged  on  exposure  to  the  air  and  also  in  the  desiccator  over  calcium  chloride. 

Obs.— From  Sierra  Gorda,  Chili;  occurs  implanted  upon  olive-green  crystalline  oopiapitesDd 
associated  with  minute  barite  crystals. 

Named  in  illusion  to  its  chest  nut- brown  color. 

KtJBRiTii:  L.  Darapsky,  Jb.  Min.,  1,  65,  1890. 

In  indistinct  lamellar  crystals  of  a  deep  red  color,  penetrated  by  white  nodules  and  dear 
zones,  which  are  present  even  in  the  purest  portions  and  hence  make  the  physical  characters  and 
composition  of  the  remainder  more  or  less  doubtful.  Iron  sesquioxide  is  separated  by  cold 
water.    Analyses: 

80,41-15       FcaO,  18-22       AUO,  801        MgO  5  62       CaO  410       H,0  27*64  =  99-84 

For  this  the  formula  calculated  is:  2iCa0.4iMgO.Al80s.4Fe,Oa.l7SO«.51H,0.  Dednctiog 
gypsum  and  epsomite,  the  result  is:  FetOs.2SOs.3IltO  =  Sulphur  trioxide  42*8,  iron  sesquioxide 
42-7.  WHter  14-5  =  100. 

Fmui  the  neighborhood  of  the  Rio  Loa,  Chili. 

784.  COPIAPITB.  Mi'av  Dwse.  Misy  (fr.  Cyprus,  etc.) Htn..  34,  81.  31iay,  <?«rm.  Gelb 
Alrament  (fr.  Harz,  etc.)  Agric,  Nat.  Foss.,  213.  457,  Iiiterpr.,  466,  1546.  Misy,  Gul  Atranient 
Stcn,  Lapis  Ht ranientarius  tiavus,  Wall,,  Min.,  159,  1747.  Misy(fr.  Harz)  Haugm.,  Handb..  1061, 
1«13,  1203,  1847.  Grlbeisenei-z  Breith.,  Char.,  97,  238.  1823.  223,  1832.  Yellow  Copperas. 
Basisches  scliwefelsaurea  Eisenoxyd,  II.  Roae,  Fogg.,  27,  314,  1833.  Copiapite,  Haid,,  Uandb.. 
489,  1845.     Xanthosiderit  pt.  Olaeker,  Syn.,  65,  1847. 

Monoclinic.     Axes  a  :h:  6  =  0-47904  :  1  :  0*97510;  /3  =  72°  3'=  001  A  IW) 
Linck'. 

100  A  110  =  24°  30'.  001  A  101  =  49°  57i',  001  A  Oil  =  42°  51'. 


OOPIAPITE, 

Fonmi  1         p  (120.  i-h) 
b    (010.  ul)        d  (409,  i'i) 
m  (110. 1)         8  (015.  J4) 

r  (028.  |4)       a;  (427.  -  f-S) 
q  (Oil.  1-i)        c?  (449.  1) 

y  (i5-218.  f-V) 
n  (7-4-28.  H) 

f»fii"'=    49^0'            »y    = 
pp      =    95"  18^            w'    = 
•r      =    21"  1'            mo  = 

63^28'           00'  =    40"  19*' 
85"  42'           bm  =  •65-  80' 
58"  22'            4o    =    69"50' 

Ac    =    79"  29 
bq   =  •47*  9' 
mq  =  'OO"  49' 

966 
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Crystals  tabular  ||  b.    Usually  in  loose  aggregations  of  crystalline  scales,  or 
granular  massive,  the  scales  rhombic  or  hexagonal  tables.    In- 
cruBtiug. 

Cleavage:  b.  H.  =  2*5.  O.  =  2*103  Linck.  Luster  pearly. 
Color  sulphur-yellow,  citron-yellow.     Translucent. 

Optically  — .  Ax.  pi.  JL  A,  and  nearly  coinciding  with  d. 
Bx^  X  b.    Ax.  angles  : 

3Ho.r  =  118'  lOi'       2Ho.y  =  114^  15'  Dx.       2Hay  =  111'  86  Linck. 

Comp. — A  basic  ferric  sulphate,  perhaps  2Fe,0,.5SO,.18H,0 
=:  Sulphur  trioxide  38*3,  iron  sesquioxide  30*6^  water  31*1  = 
100. 


9,1 


n 


W 


Cbili,  LiDck. 


SO, 

Fe,0. 

Al.O, 

1. 

Chili 

88*91 

8010 

ir. 

2. 

«« 

89  08 

2916 

_- 

8. 

«« 

88  47 

2818 

2*95 

4. 

KnozviUe.  Cal. 

89*97 

26*54 

_ 

5. 

Su]pburBaDk.Cal. 

88*82 

26*79 

0*87 

AnaL—l.  Linck,  after  deducting  1*6  quartz  Mind.  Zs.  Er.,  16,  17, 
1888.    2.  J.  B.  Mackintosh.  Am.  J.  Sc.,  38.  242.  1889.    8.  L.  Darapsky. 
Jb.  Min..  1.  62.  1890.    4.  5.  Melville  &  Lindgren.  U.  8.  O.  Surv.,  Bull.  61.  25,  1890.    Earlier 
analB.,  5th  £d..  p.  655;  also  Domeyko.  Min.  Chili.  155.  1879. 

H.O 

80*74    CaO  ft-.  =  99  76 
[•29*94]  FeO  1-56,  Na,0  0*81  =  100 
29*50  MgO  015,  CaO  tr,  insol,  0*78  =  10008 
80-48  FeO  0*46,  MnO0*21.  MgO  8  06  =  100*67 
[29*57]  FeO  8*28,  MnO  <r.,  M^O  01«,  CaO  026. 

[insol.  0-75  -  100 

Loss  of  water  in  anal.  1.  12*78  p.  c.  at  110*";  In  2.  two-thirds  (12  molecules)  ut  110^  in  8.  1 
molecule  at  75%  2^  at  100%  4  ut  140%  6  at  150%  7  at  190% 

Melville  calculates  for  anal.  4,  the  formula:  RO.2R«Os.6SOa.20H,O.  but  In  other  analyseft 
protoxides  are  nearly  or  quite  wanting.  Darapsky  writes  the  formula:  Fe«Oa.24SOs.8U«0  for  the 
minernl  unalyzed  by  him,  or  intermediate  between  coquimbite  and  amiirantite.  He  proposes, 
moreover,  to  drop  the  name  coquimbite.  and  to  use  copiapite  broadly  for  ferric  sulphates  soluble 
in  water,  which  have  one  equivalent  of  iron  sesquioxide  to  more  than  two  of  sulphur  trioxide. 
The  mdividunl  minerals  he  would  call,  Holiie,  flaveiie,  elniie,  niveite,  etc. 

Miiy  is  an  old  term,  which  has  been  somewhat  vaguely  applied.  It  seems  to  belong  in  part  here 
and  in  part  also  toother  related  species  (cf.  melavoltine,  p.  972).  The  description  of  Dioscorides  ii 
unsatisfactory,  but  that  of  Pliny,  not  over  25  years  later,  is  eood,  and  niny  represent  the  true  fiiav 
of  the  Greeks:  also  that  of  Agricola.  which  was  taken  from  specimens  from  the  Hammelsberc 
mine  near  Goskr  in  the  Harz,  to  which  the  name  has  been  particularly  applied  It  is  the  result 
there  of  the  decomposition  of  pyrite.  Analyses  by  List  (Lieb.  Ann.,  74,  2d9, 1850)  of  this  mineral 
gave: 


SO, 

Fe,0, 

ZnO 

MgO 

K,0 

H.O 

1.  Ooslar 

4292 

30  07 

2*49 

2*81 

0*82 

21*89  =  100 

2.      " 

48-21 

80-87 

•— 

— 

•— 

undeU 

Ramipelsberg  deducu  magnesium  sulphate  17*25,  zinc  sulphate  8*88.  potassium  sulpbata 
0*57,  and  obtains: 


80,  47-15 


Fe,0,  41  00 


H.O  11*85  s  100 


For  this  he  calculates  4FesO,.9SOa.llH,0:  but  the  result  is  doubtful. 

Pyr^  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid.  On  charcoal  becomes 
magnetic,  and  wiih  soda  affords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reacts  for 
iron.    Soluble  in  water,  and  decomposed  by  boiling  water. 

Obfl. — The  original  copiapite  described  by  Rose  was  from  Copiapo.  It  is  well  represented  al 
the  Tieri-a  Amarilia,  near  Copinpo.  Chili,  as  an  incrustation  on  coquimbite,  or  alone  with  copper 
nod  iron  vitriols;  also  near  Caracoles,  in  crystalline  masses. 


986  aULPHATEa,  CHR0MATE8,  ETC, 

Occurs  Id  soft  masses  of  sulphur-yellow  scales  at  the  Redington  mine.  Knoxville,  Cftl.;  the 
crystals  are  described  as  orthorhomblc  with  prism  of  78'',  ax.  pi.  |  b  (010).  Bxo  ±  c.  Also  at 
Sulphur  Bank,  Lake  Co..  California,  as  a  result  of  the  decomposition  of  marcasite,  on  dnuabftr. 

A  ferric  sulphate,  containing  88  p.  c.  80a  (Hillebraud)  has  been  noted  from  the  neighlx)rhood 
of  Las  Vegas.  N.  Mexico  (Pearce.  Proc.  Col.  8oc.,  3.  228,  1889). 

Ref.—'  Zs.  Kr.,  16,  14,  1888;  a  number  of  doubtful  planes  ore  added. 

786.  KNOZVILLITII.  O,  F,  Becker,  U.  S.  G.  Surv.,  Mon.,  13,  279,  S89»  1888  (issued 
1889).     W.  H.  MelviUe  and  W.  Undgren  U.  8.  G.  8ury.,  Bull.  61,  24, 1890. 

Orthorhomblc  J  In  rhombic  plates  with  angles  of  78^  and  102**,  and  inferred  to  be  isomorphous 
with  copiapite. 

Cleavage:  basal,  perfect;  prismatic  and  orthodiagonal,  also  good.  Color  greenish  yellow. 
Pleochroic.  Optically  biaxial.  Of  the  axes  of  elasticity  in  the  basal  plane,  the  greater  is  parallel 
to  the  brachydiagonal  axis. 

Oomp.— A  hydrous  basic  sulphate  of  chromium,  ferric  iron,  and  aluminium,  probably  related 
to  copiapite. 

The  calculated  ratio  gives  the  complex  formula  64UO.70R3Oa.l65SOs.540HsO,  which  is  oot 
very  far  from  3RO.4R,Os.9SO,.d0HsO. 

AnaL— Melville  and  Lindgren,  I.  c,  on  0*148  grams. 

SOs     Cr,Os  AUOi  FesOs     FeO     MgO      NiO    H,0  above  100**    H«0  (100°)      gangae 
85*90      7-41      4  84      15*88      8'81      8*22       0*88  17*60  9*80  1-78  =  100 

Obs.~Occur8  with  redingtonite  at  the  Redington  mercury  mine,  Knoxville,  California. 

Rbdingtonite.  O.  F,  Becker,  U.  8.  G.  8urv.,  Mon.,  13.  279,  1888.  W.  H,  MelHUe  and 
W.  Lindgren,  U.  S.  G.  8urv..  Bull.  61,  28.  1890. 

A  hydrous  chromium  sulphate,  occurring  in  finely  fibrous  masses  of  a  pale  purple  color,  in 
part  white  with  silky  luster  and  only  purple  on  a  surface  perpendicular  to  the  fibers.  Also  mas- 
sive with  crystalline  structure.  G.  =  1  761.  Extinction  oblique  (18**  to  88").  Double  refraction 
feeble.    Soluble  in  water.    When  heated  turns  green  without  losing  all  its  water. 

In  composition,  a  hydrous  sulphate  of  chromium,  aluminium,  iron,  etc.  The  calculated 
formula  is  9R0.8RsOs.88SOa.l71H90.  The  sample  analyzed  was  moist  and  part  of  the  water 
may  hence  be  simply  hyCToscopic. 

Anal. — Melville  andLindgren,  1.  c. 

SO,     Cr,0.  A1,0,  Fe,Os     FeO     KiO    MgO  H,0  (above  100**)  H,0  (100")      gaugue 
85*85      7-51      8-14      019      4*58      100      1*85  1484  27*09  8*46  =  100*51 

Occurs  at  the  Redington  mercury  mine,  Knoxville,  California,  where  (Becker)  it  results  from 
the  action  of  solfataric  gases  on  chromite. 

786.  UTAHITE.    A.  Argrunt,  Zs.  Er.,  9,  558,  1884;  Bull.  Soc.  Min.,  4,  126,  1884. 
RhombohedraL     Axis  (}  =  1-1389;  0001   A   1011   =  *52°  45'  Arzruni.     In 
aggregates  of  fine  scales  resolved  under  the  microscope  into  tabular  hexagonal  crystals 
(c,  m)  with  rhorabohedral  faces  (r). 
Color  orange-yellow.    Luster  silky. 

Comp.— 3Fe,0,.3SO,.4H,0   =  Sulphur  trioxide  30-3,  iron  sesquioxide  60'6, 
water  =  9-1  =  100. 

Anal.— Damour,  Bull  Soc.  Min.,  7,  128,  1884. 

80.28-45  Fe,Oi  58-82  H,0  9*85  A8«0»  819  ^  99*81 

P3rr.,  etc—Qives  off  acid  water  in  the  closed  tube  and  turns  red.  On  charcoal  becomes  black 
and  fuses  with  some  difficulty  to  a  black  magnetic  scoria. 

Oba.— Occurs  as  an  incrustation  on  quartz  at  the  Eureka  Hill  mine,  in  the  Tintic  district, 
Utah. 

Genth  &  Penfield  mention  a  ferric  sulphate  occurring  in  miuute  brownish  while,  apparently 
.iexHgooal,  scales  at  the  Minibres  mine  near  Georgetown,  x^.  Mexico,  with  vanadinite.  descloizite, 
quartz.  It  seemed  to  contaiu  no  water,  and  the  results  of  an  incomplete  analysis  led  to  the  ratio 
of  FcaOa :  SOs  =  1:1,  with,  however.  17  or  18  p.  c.  unaccounted  for.  Am.  J.  8c..  40,  209^ 
1890. 


AMAEANTITE, 


967 


787.  AMARANnTB.    Freruel,  Min.  Mitth.,  9,  896,  1887.     Hohmannite  A.  Freneel, 
Min.  Mittb..  9,  897,  1887. 

Triclinic.     Axes  d:h:d  =  076915:  1 :  0-57383;    a  =  95°  38'  15",  /3  =  90'* 
23'  43"   y  =  97°  13'  4"  Penfield*. 

100  A  010  =  82°  42'  25",  100  A  001  =  ♦88°  53',  010  A  001  =  ♦84°  16'. 


Fomis: 

Jf(li0. 

'/) 

A  (0f2,  '^J) 

n  (121,  2-2') 

a  (100,  i-i) 

x  (101, 

'14') 

d  (Oil.  'l-l) 

0  (ill.  ,1) 

b  (010,  i-l) 

d  (Oil, 

14') 

/  (021.  '2-1) 

P  (111.  '1) 

e  (001.  0) 

<»  =    36- 

24V 

elf'::^ 

92*^48'            ap 

=  ♦57»  48' 

ax=    52" 

m' 

ep    = 

42"  46'           bn 

=    42"  89V 

ee  =  *3r 

25' 

Otf      = 

♦92'  48'           i'p 

=     72'  58 

CO  =     W 

18' 

1. 


2. 


Chili.  Penfield. 


Crystals  slender  prismatic,  with  the  faces  a,  b  vertically 
striated.  Usually  in  columnar  or  bladed  masses,  also 
radiated. 

Cleavage:  ^,  b  perfect.     Brittle.    H.  =  2*5.     6.  =2*11; 
2-286  Pfd.     Color  orange-red,  brownish  red,  amaranth-red.     Streak  lemon-yellow. 
Pleochroism  not  strong  on  «,  stronger  on  b  (brownish  red  and  lemon-yellow). 

Optically  — .  Ax.  pi.  inclined  about  38°  to  i,  its  trace  on  a  (100)  passing  from 
right  above  to  left  below.  Extinction  on  b  (010)  inclined  16°-17°  to  6  in  the 
acute  angle  ft  above,  behind.  Axial  angles  measured  on  cleavage-plates  ||  a,  and 
hence  not  strictly  J.  Bx,  gave  Penfield: 


2Er  =  59°  3'  Li 


2Ey  =  63°  3'  Na 


Comp. — Fe,0,.2SO,.7H,0    =   Sulphur  trioxide  35*9,  iron  sesqnioxide  35-8, 

water  28-3  =  100. 

Anal 1.  Frenzel,  1.  c.    2,  J.  B.  MackiDtosh,  Am.  J.  Sc.  38,  248,  1889.    8,  L.  Daiapsky, 

Jb.  MiD.,  1.  55,  1890.    4.  F.  A.  Genth,  Am.  J.  Sc,  40.  201.  1890. 


SO, 

Fe,0, 

1. 

85  58 

87  26 

2. 

8615 

85  69 

8. 

86-20 

85-62 

4. 

85-46 

87-46 

H,0 

27  62      =  100-46 

[27-44]*  A1,0,  0  21,  Na,0  051 
28-88^    =   10015 

28  29«    Alk.  0-70  =  101-91 


=  100 


•At  110%  8-5  molecules.    *•  At  100",  8  molecules;  at  140%  4;  at  175%  5;  at  200%  5i;  the 
reDiaiuder  at  a  red  beat.    *  Do.  12*17  p.  c.  =  8  molecules. 

The  fine  powder  is  gradually  decomposed  h}'  cold  water,  forming  a  basic  insoluble  salt. 

Hohmannite  is  amarantite.  in  part  slightly  altered.  The  followiug  are  analyses :  1,  Frenzel, 
1.  c.  2,  Id.,  ibid.,  p.  423,  on  fresher  material.  3,  Id.,  ibid.,  11,  215,  1890.  4,  Darapsky.  Jb. 
Miu.,  1,  56,  1890. 


SO, 

Fe,0, 

H,0 

1. 

G.  =  2-24 

80-88 

4005 

29-68  =  100-66 

2. 

83-84 

85-58 

80-08  =    99-50 

8. 

G.  =  2  17 

85-76 

37-08 

27-71  =  100-50 

4. 

86-85 

86-86 

26-84  gangue  0-58 

=  100  58 

Cf.  also  Frenzel  1.  c.  and  Min.  Mittb..  11.  21.  223. 

Obft. — From  a  vein  of  argenliferous  lead  ores  with  sphalerite,  cbalcopyrite.  atacamite,  etc., 
near  Caracoles.  Chili,  some  leagues  north  of  Sierra  Gorda;  it  occurs  in  copiapile;  also  from  tht) 
Sierra  de  la  Caparrosa  between  Calania  and  Sierra  Gorda. 

l!^amed  amarantite  in  allusion  to  the  red  color;  hohmannite  after  the  discoverer,  mining 
en^neer  Th.  Hobmann  of  Valparaiso. 

Ref.— I  Am.  J.  Sc.  40.  1U9,  1890.  Tlie  optical  determinations  of  Willflng(Min.  Mitth.,  9, 
4i^S    1887)  agree  substantially  with  those  of  Penfield. 

Papositk  L.  Darapsky  [Bo\,  Soc.  Min..  Sjintiago,  735.  1887].  Jb.  Min..  1,  28ref..  1889. 
lu  crystals  and  in  nuliiite-fibrous  masses.     CTeaynge  distinct.     Brittle.    Color  dark  red 


068  SULPHATES,   CHBOMATES,  ETC. 

Composition  calculated  by  Darapsky,  2FeO..8SO..10H.O  =  Sulphur  trioidde  82*5,  ironseaqui* 
oxide  48*2,  water  24  8  =  100. 

AuaL—l,  Darapsky,  1.  c.    2»  Grftbner,  quoted  by  Freuzel,  Min.  Mitth.,  11,  228,  1890. 


1.    so,  24-72 

FesO.  80*00 

H.O  16-48                  ChalcaDthite  28*85  =  100 

la.          84  74 

42  17 

2<i'09    =  100 

2.            86-18 

85-92 

2818    =  JOO-28 

SO. 

FesO. 

41-24 

41-22 

88-OU 

1216 

47-90 

6-64 

45-61 

5-14 

FeO 

Ka.0 

H.O 

_ 

._ 

[17-54] 

=  100 

22-51 

0-58 

•i675 

=  100 

80-81 

4-42 

10-58 

=  lOU 

86  05 

0-88 

18-87 

=  100 

The  analysis  of  Grftbner  as  shown  by  Frenzel  makes  paposite  identical  witb  hohmsuDite 
and  amanmtite;  this  assumes  that  essentially  the  same  minerals  were  auuiys^cd  iu  tbe  case  of 
anals.  1  uud  2. 

Occurs  at  the  Union  mine,  Reventon  district,  near  Paposa  in  Atacuma,  embedded  iu  maasire 
copper  vitriol. 

Fbrrec  Sulphates.  Mackintosh  has  analyzed  (Am.  J.  Sc,  38,  248,  245,  1889)  seTcrai 
ferric  sulpbates  from  Chili,  wbich  cannot  be  classed  with  known  species,  and  yet  which  are  not 
sufficiently  known  to  deserve  independent  position. 

A.  Occurs  with  copiapite  and  araarantite  in  pulverulent  orange  flakes  arranged  in  parallel 
layers.  It  may  be  a  result  of  the  alteration  of  amanintite;  the  calculated  formula  is 
Fe9Oa.2SOs.4HsO.    Loss  of  water  at  110%  0*804  molecules;  cf.  also  nibrite,  p.  964. 

B.  White,  pulverulent;  calculated  formuU,  4FeO.Fe.0..6S0..19H.O.  Loses  9*6  molecules 
of  water  (or  one  half)  at  110°. 

C.  D.  Both  white  powders.  For  C,  the  approximate  formula  belongs :  12Nat0.7FeO. 
6F6.O..Al.O..10SO..10U,O.    For  D,  liKat0.12Fe0.8Fe0.14S0..19H.O.    Analyses: 

Al.O, 

A. 
B. 

C.  47-90  5-64  0*65 

D. 

788.  FIBROFBRRITB.  J7.  Bo9e,  Pogg.,  27,  816,  1888.  Fibroferrite  Prideaux,  PUil. 
Mag.,  18,  897,  1841.  StypticTit  Hausm.,  Handb.,  2,  1202,  1847.  Copiapite  /.  L,  Smith,  Am.  J. 
8c.,  18,  875,  1854. 

Monoclinic  ?    In  delicately  fibrous  aggregates. 

H.  =  2-2-5.  G.  =  1*84  Smith;  1*857  Linck.  Luster  silky,  pearly.  Color 
pale  yellow,  or  nearly  white.    Tmnslucent. 

Comp.— Fe,0,.2S0,.  10H,O  (Linck)  =  Sulphur  trioxide  32*0,  iron  seaqnioxide 

32-0,  water  36-0   =    100.       Smith  gives  10^11,0.      Linck  writes  the  formala 

Fe.(OH).(SOJ.  +  9H.0. 

AnaL— 1,  Smith.  Am.  J.  Sc..  18,  875,  1854.  2,  Tobler,  Lieb.  Ann.,  96,  888, 1855, 1;  S  p.  c. 
insol.  deducted.  8,  Field,  J.  Ch.  Soc.,  14,  156,  1861.  4,  Brun,  Zs.  Kr.,  6,  108,  1880.  5.  linck, 
Zs.  Kr.,  16,  19,  1888.  6,  L.  Darapsky,  Jb.  Min.,  1,  64,  1890.  7.  Pisani,  C.  R..  69,  911, 18M. 
8.  E.  0.  Woodward,  priv.  contr.  Also  5th  £d.,  p.  656,  and  Domeyko,4th  App.  Mhi.  Chili,  p.  81 
1874. 

H.O 

88-20  insol.  0*54  =  100*74 
[86-82]  =  100 

85-90  =    99-78 

86-41  insol.  186  =  100    [0-68  =  100-» 

84-82  CaO  0*40.   Al.O.,  HgO  ir„  insol. 

85*74  insol.  141  =  99'88 
[86-88]  CaO  tr.  =  100 
undet. 

Lhick  found  the  loss  of  H,0  21  87  p.  c.  at  110';  5  52  at  155^  415at210'';  2*50  at  260*; 
1*57  above.    In  anal.  6,  2496  p.  c.  H,0  was  expelled  at  IQ0\ 

P3rri  etc.— Slime  us  for  copiapite. 

Obs. — From  the  Tierra  Amanlla  near  Copiapo,  Chili,  in  delicateh*  fibrous  masses,  associaied 
with  coquimbite;  also  from  the  mines  of  Pailli^res.  Dept.  du  Gard,  France  (cf.  pasireite  below ^ 
An  iron  sulphate  of  similar  appearance  (anal.  8)  occurs  ut  the  Black  Iron  mine.  Rea  Cliff.  Colorado. 

The  name  iilhides  to  the  f1bn)us  structure.  There  is  no  reason  to  doubt  the  identity  of  Pri- 
deaux's  fibrofenHis  of  1841  with  the  mineral  analyzed  by  Rose,  Smith,  and  others,  and  wfakb 
Hausmann  named  stypticite  in  1847. 


SO. 

Fe,0, 

1.  Chill 

G.  =  1  84 

80  25 

81-75 

2.      " 

8149 

81-69 

8.      " 

81-94 

81-89 

4.      " 

81-24 

80-99 

5.      •• 

G.  =  1-857 

82-94 

8248 

6.      " 

80-60 

82-18 

7.  Pailli^res 

29-72 

88-40 

8.  Colorado 

80-7 

80-9 

RAIMOKDITB'-CABPHOSIDERITE.  969 

789.  RAZMONDXTE.    Raimoadit  Breith.,  B.  H.  Ztg.,  26,  149.  1866. 

Hexagonal  or  rhombohudral.  lu  thin  six-sided  tables  with  replaced  basal 
edges,  scaie-like. 

Cleavage:  basal,  perfect.  H.  =  3-3-25.  6.  =  3-190-3-222.  Luster  pearly. 
Color  between  houey-  and  ocher-yellow.  Streak  ocher-yellow.  Opaque.  Optically 
uniaxial,  negative. 

Comp — 2Fe,0,.3SO,.7H,0  =  Sulphur  trioxide  35*0,  iron  sesquioxide  46-6, 
water  18-4:  =  lOU. 

AnaL— Rube,  1.  c 

Bolivia  SO.  86 08  Fe,0.  4652  H.O  17*40  =  100 

Rg.  refers  here  the  mineral  from  Greenland  analyzed  by  Pisaui;  this  analysis  is  given  under 
carphosiderite  below. 

Pyr.,  etc.— Probably  the  same  as  for  copiapite,  but  in  water  insoluble. 

Obs. — From  the  tin  mines  of  Ehrenfriedersdorf,  iu  scales  ou  cassiterite;  also  from  the  tin 
mines  of  Bolivia  (unless  the  two  localities  have  been  confounded),  cf.  liaimondi,  Min.  P^rou, 
231,  1878. 

Pastreits  Norman,  Bergemann,  Vh.  Ver.  Rheinl.,  17,  1866.  This  may  be  the  above 
species,  if  part  of  the  iron  is  present  as  limonite.  According  to  Bergemann,  it  occurs  amorphous 
or  reniform,  of  a  yellow  color,  at  Pailli^res.  near  Alais,  Dept.  du  Gard,  with  cerussite,  limonite, 
calcite,  gypsum,  fibroferrite  (cf.  anal.  7.  above);  B.B.  infusible,  in  hydrochloric  acid  easily  solu- 
ble.   The  analyses  gave : 

80,    8iO,    A8,0.   Fe,0,  PbO    H,0 

1.  TsUow  80*47    2*40      1*86      4650    125    1604  AUO„  MnO,  CaO  0*89  =  99*41 

2.  TeUatmh  brown        80  55     —       2  05      52*80      ^     18*95  A1,0..  CaO,  sand  0*68  =  99*98 

Received  by  Dr.  Bergemann  from  Dr.  Nermann,  of  Marseilles,  who  named  it  after  President 
Pastre,  of  that  city.    It  approaches  jarosite  except  in  the  absence  of  alkalies. 

Apatelite  Meillet,  Ann.  Mines,  3.  808,  1841. 

In  small  friable  nodules  or  balls.    Color  clear  yellow.    Resembles  copiapite.    Composition, 
perhaps.  4FesOi.6SOa.8UsO  =  Sulphur  trioxide  40*9,  iron  sesquioxide  54*5,  water  4*6  =  100. 
Anal.— Meillet. 

SO.  42  90  Fe,0,  58*80  HsO  8*96  =  100*16 

Occurs  at  Meudon  and  Auteuil,  disseminated  in  an  argillaceous  bed  connected  with  the 
plastic  clay. 

790.  CARPH08IDBRITB.    Karphosiderit  Breith.,  Schw.  J.,  60,  814,  1827. 

Bhombohedral ?  In  reniform  masses,  and  incrustations;  also  in  lamellse 
grouped  as  iu  mica. 

Cleavage:  basal,  easy.  H,  =  4-4*5.  G,  =  2'49~2-50  Breith.;  2-728  Pisani. 
Luster  resinous.  Color  pale  and  deep  straw-yellow.  Streak  yellowish.  Feel 
greasy.     Optically  uniaxial,  positive.     Double  refraction  strong. 

Comp. — A  basic  ferric  sulphate,  perhaps  3Fe,O,.4SO,.10H,O  =  Sulphur  tri- 
oxide 32-7,  iron  sesquioxide  48*9,  water  18'4  =  100. 

The  PsOt  is  regarded  (Lex.)  as  partly  replacing  the  S0|. 

AnaL— 1.  Pisani.  C.  R.,  68,  242.  1864,  after  deducting  15  p.  c.  sand.  9  p.  c.  gypsum. 
2,  Lacroix,  Bull.  Soc.  Min.,  10,  142,  1887. 


SO, 

Fe,0, 

H.O 

1.  Greenland  G.  =  2*728 

81*82 

49*88 

18*80  =  100 

2.  St.  Leger 

8018 

48*52 

18-48  P.O.  2*72  =  99*90 

Supposed  by  Harkort  after  blowpipe  trials  to  be  a  hydrous  phosphate;  but  shown  by 
Plaani's  analysis  of  an  original  specimen  to  be  a  sulphate. 

Pyr.,  etc — B.B.  nearly  like  copiapite,  but  insoluble  in  water.  Readily  soluble  in  hydro- 
chloric acid. 

Obs.— Occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by  Breithaupt  among  some 
specimens  which  he  says  were  from  Labrador.  Pisnni's  specimens  were  from  the  KOlburg  col- 
lection in  Paris,  and  were  labeled  Greenland,  most  probably  the  tnie  locality.  In  the  sandstone 
quarries  at  Saiot-Leger  near  Mftcon,  Fniiice. 

The  name  alludes  to  the  color,  and  is  from  Kdp(poi,  airatc,  aidtfpos,  iron. 
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791.  ALUmNITB.  Reine  Tbonerde  (fr.  Halle) TTem..  Ueb.  Croostedt,  176.  1780.  NatiT« 
Argill  Kirtoan,  Mid.,  1,  175.  Aluminil  C.  C.  Hftberle,  Das  Miuei-alreich,  etc.,  1807;  Kant., 
Tab.,  48,  1808.  Hallite  Delaineih.,  Miii.,  2,  1812.  Websterite  Levy,  iu  Brooke,  1828.  Hydro, 
sulphate  d'alumiue,  Websterite,  Beud.,  Tr.,  449,  1824. 

Monoclinic.     Usually  in  compact,  reniform  masses. 

Fracture  earthy.  H.  =  1-2.  G.  =  1*66.  Luster  dull,  earthy.  Color  white. 
Opaque.     Adheres  to  the  tongue;  meaner  to  the  touch. 

Comp. — A  hydrous  aluminium  sulphate,  AI,0,.S0,.9H,0  =  Sulphur  trioxide 
23-3,  alumina  29-6,  water  47-1  =  100, 

Analyses  agree  closely,  see  5th  Ed.,  p.  668;  also  App.  ii.  iii. 

P3rr.,  etc — In  the  closed  tube  gives  much  water,  which,  at  a  high  temperature,  becomes 
acid  from  the  evolution  of  sulphurous  and  sulphuric  acids.  B  B.  infusible.  With  cobalt  solu- 
tion a  fine  blue  color.     With  soda  on  charcoal  a  hepatic  mass.    Soluble  in  acids. 

Obs.— Occurs  in  connection  with  beds  of  clay  iu  the  Tertiary  and  Post- tertiary  formations. 
First  found  \n  1730  in  the  Garden  of  the  Paedagogium  at  Iialle;  afterward  suspected  lu  l)e 
an  artificial  product  from  a  manufactory  near  by;  subsequently  found  elsewhere  in  ibe  pla>tic 
clay  of  the  re^on,  and  proved  to  be  native.  Since  discovered  by  Mr.  Webster  at  Newlmveu, 
Sussex,  in  reniform  and  botr^oidal  concretions,  embedded  in  ferruginous  clay,  which  rests  on 
the  Chalk  strata;  under  similar  circumstances  at  Epemay,  iu  Lunel  Vieil,  and  Auteuil,  in 
France;  also  at  MUhlhausen  near  KraUip;  at  Eucbelbad  in  Bohemia. 

Werthemanite  liaitnondi,  Min.  Perou,  p.  244.  1878;  Domeyko.  5th  Append.,  Min. 
Chili,  1876. 

Massive,  easily  reduced  to  powder.  G,  =  2*80.  Color  white.  Gives  an  argillaceous  odor, 
and  adheres  to  tbe  tongue.  Composition,  Al9Os.SOs.8HaO  =  Sulphur  trioxide  88'9,  alumina 
48  2,  water  22  9  =  100.     Analysis: 

SOs  84 60  AlsOs  46'00;  FcsO,  1-25  HsO  1925  =  100 

B.B.  infusible.  Soluble  in  acids.  B.B.  infusible;  after  ignition  gives  a  blue  color  with 
cobalt  solution.  Insoluble  in  acids.  Found  in  a  bed  of  clay  near  the  city  of  Chachapoyas,  Peru. 
It  differs  from  alumiuite  only  in  containing  less  water. 

WiNEBEKGiTB  Oilmbel  [Ostbayer.  Grenzgeb.,  260]  Roth,  AUg.  Ch.  G..  1.  239,  1879. 
A  basic  sulphate  of  aluminium  occurring  with  pissophanite  at  the  LbwmQhl  near  Pasaau; 
also  at  Budenmais.     Analysis: 

SO.  15-61  AlsOs  40-80  FeO  260  MgO  0*78  H.O  40*21  =  100 

792.  aLOOKERITB.  Vitriolocker  Bers.,  Afh.,  6,  157,  1816.  Fer  sous-sulfate  tcrreux 
Ben.,  N.  Min.  Syst.,  1819.  Vitriol  Ocher,  Pittizite  Beud.,  Tr.,  447,  1824.  Glockerit  Naun,, 
Min  ,  254.  1855. 

Massive,  sparry  or  earthy.     Stalactitic. 

Luster  resinous  or  earthy.  Color  brown  to  ocher-yellow,  also  brownish  black  to  pitch-black; 
dull  green.     Streak  ocher-yellow  to  brown.     Opaque  to  subtranslucent. 

Oomp.,  Var.— 2FesOs.SOs.6HsO  =  Sulphur  trioxide  15*7,  iron  sesquioxide  68*0,  water  21  3 
=  100.  This  formula  was  given  by  Berzelius  for  a  brown  to  ocher-yellow  variety,  occurring 
with  botryogen  at  Falun,  containing  according  to  him:  SO.  15*9.  FcsOs  62*4,  HsO  21  7  =  100. 

The  same  for  a  stalactitic  variety  from  Obergruud,  near  Zuckmantel,  tbe  stalactites  of  which 
are  sometimes  2  feet  long,  brown  to  pitch-black,  yellowish  brown,  and  dark  green  in  color,  with 
yellowish  brown  to  ocher-yellow  streak,  shining  luster  to  earthy,  and  insoluble  in  water.  It  is 
the  Oloekerite  of  Naumann.  who  cites  Hochstetter's  analysis:  SOs  15*19,  Fe.Os 6484, UsO 20*7, 
agreeing  closely  with  that  by  Berzelius. 

Joraan  obtained  for  a  compact  and  earthy  vitriol  ocher  from  the  Rammelsberg  mine  near  Goa- 
lar<J.  pr.  Ch.,  9,  95, 1886),  and  Scheerer  for  another  from  Modum,  Norway  (Pogg.,  46, 188, 18S8> 

SOs       FesOs       HsO 

1.  GosUr,    compact  18*59       68-85        18*46  ZnO  1*23,  CuO  0*87.  gangue  2*00  =  100 

2.  "         ecvrthy      9*80        68  75        1552  ZnO  1*29,  CuO  0*60,  gangue 4*14  =  100 
8.  Modum,  hrown       600        80*78        18  57  =  100  30 

Obs.— A  result  of  the  alteration  of  pyrite  or  marcasite. 

Oloekerite  was  named  after  the  mineralogist  E.  F.  Glocker.    Pitticite  is  the  name  of  pitch 

ore  (p.  867). 
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793.  FBL80BANTITB.    FelsObanyt  Kenng.,  Ber.  Ak.  Wien/lO,  294.  1853;  Haid.,  ib., 
12, 188,  1854. 

Orthorhombic.  Massive,  and  in  concretions,  grouped  or  single,  consisting  of 
scales,  which  are  hexagonal,  and  have  two  angles  of  112*^.  Cleavage  perfect. 
Optically  biaxial. 

H.  =  1'5.  G.  =  2-33.  Lnster  of  cleavage-face  pearly.  Color  snow-white, 
surface  often  yellowish.    Translucent  to  sub  transparent. 

Comp.— 2A1,O..S0..10H,0  =  Sulphur  trioxide  17-2,  alumina  44-0,  water  38-8 
=  100. 

AnaL-^Hauer.  Ber.  Ak.  Wien,  12,  188.  1854. 

I    80,16-47  A1,0,  45-58  H,0  87-27  =  99*27 

Pyr.,  etc— Nearly  as  for  aluminite. 

OlNk--Froin  Kapnik  near  FelsOb&Dya  in  HuDgary,  the  concretions  sometimes  grouped  on 
barite. 

794.  PARALUlSINmi.    Paraluminit  Steinberg,  J.  pr.  Ch.,  32,  495, 1844. 
Massive,  and  like  aluminite.    White  to  pale  yellow. 

Oomp.— Near  aluminite,  but  supposed  to  be  2Al90s.SOa.l5H«0  =  Sulphur  trioxide  14'5, 
alumina  86*8,  water  48*7  =  100. 
AnaL — Schmid,  1.  c. 

SO,  14-54  A],0,  86  17  H,0  4908  =  99*74. 

Other  analyses  (5th  Ed.,  p.  661)  correspond  more  or  less  closely.  The  species  cannot  be 
regarded  as  well  established. 

Obs.— Similar  in  its  modes  of  occurrence  to  aluminite.  Found  in  Pressler's  Mountain  and 
elsewhere,  near  Halle,  and  at  Huelgoat  in  Brittany. 

PissoPHANiTB.    Pissophau  Breitii.,  Char.,  101,  1832.    Qamsdorfite. 

Amorphous  or  stalactitic.  somewhat  pitch-like  in  appearance.     Fracture  conchoidal.    Very 
fragile.    H.  =  1*5.    G.  =  1*93-1*98.      Luster  vitreous.      Color  pistachio-,  asparagus-,  or  olive 
green.     Transparent.    Analyses.— Erdmann,  Schw.  J.,  62,  104,  1831. 

SO, 

1.  Qreen  }    12*59 

2^  Yelhte  ocheraus  11*90 

For  the  most  part  insoluble  in  water.  Easily  soluble  in  hydrochloric  acid.  B.B.  becomes 
black.     In  a  glass  tube  gives  olf  alkaline  water. 

Occurs  tit  Garusdorf,  near  Saalfeld,  and  at  Reichenbach.  Saxony,  on  alum  slate.  Named 
from  nia-a-tr,  pite/i,  uud  ipaiyea-^ixif  to  appear.     Probably  not  a  simple  mineral. 

796.  OTPRUSTTB.  P.  F,  Beineeh,  Proc.  Roy.  Soc.  33,  119,  1881.  J.  Deby,  J.  R.  Micr. 
Soc..  4,  186.  1884. 

Hexagonal  ?  An  aggregation  of  microscopic  crystals  with  hexagonal  cros&- 
sections. 

Soft,  cbalk-like.  H.  =  2.  G.  =  1'7-1'8.  Color  yellowish;  in  powder  intense 
sulphur-yellow. 

Comp. — A  hydrous   ferric    sulj^liate,    perhaps   7Fe,O,.Al,O,.10SO,.14H,O    = 
Sulphur  trioxide  35'2,  iron  sesquioxido  49*2,  alumina  4*5,  water  111  =  100. 
. — H.  Fulton,  after  deducting  insoluble  portion,  J.  R.  Micr.  Soc.  4,  187,  1884. 


A.1,0. 

Fe.O, 

H,0 

35-23 

9-77 

41-69 

0-72  =  100 

6-80 

4006 

4013 

1-11  =  100 

80,35-34  FeaO,  49-68  AUO,  3  89  HaO  1106  =  99  97 

The  amount  of  alumina  is  variable.  An  earlier  approximate  analysis  was  made  by  Rclnsch, 
L  c 

Insoluble  or  but  slightly  soluble  in  water.     Soluble  in  acids,  leaving  a  residue. 

Obs. — Forms  veins  of  considerable  magnitude  in  a  doloryie  on  the  island  of  Cyprus,  in  the 
district  of  Chrysophoue,  especially  on  the  right  hank  of  the  iBalahussa.  The  veins  are  marked 
on  the  surface  by  a  series  of  ridges  several  hundred  meters  long  and  25  to  90  broad,  having  a 
yellow  or  vermilion  color.  The  mineral  incloses  great  quantities  of  the  siliceous  shells  of 
liadiolaria. 
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ERUflXBiTE  8fi0pard,  Rep.  Mt.  Pisgah  Copper  Mine.  N.  HaTen,  1859;  Am.  J.  Sc.,  28. 129, 
1859.  A  ''rusty  insoluble  ferric  sulphate"  of  undetermined  nature.  His M^pparoMiid (ib.) is 
annouuced  as  a  "  hydrous  cuprous  aud  ferric  sulphate,"  from  the  same  phice.  liis  Uueanterik 
(ib.)  is  au  efflorescence  on  the  copperasine.    These  are  names  without  descriptions. 

796.  VOLTATTB.    Voltaite  A.  Scacehi,  Accad.  Sci.  Nap.,  1840.    Zs.  G.  Ges.,  4,  168, 1853. 

Isometric  ?  In  octahedrons,  cubes,  and  dodecahedrons,  and  combinations  of 
these  forms'. 

Fracture  conchoidal.  H.  =  3-4.  G.  =  2*79.  Luster  resinous.  Color  dull 
oil-green,  greenish  black,  brown,  or  black.     Streak  grayish  green.    Opaque. 

Comp.— Perhaps  5RO.2R,O,.10SO,.15H,O  Blaas.      Tschermak  calculates  for 

anal.  1,  K,0  :  FeO  :  Fe,0. :  SO,  :  H,0  =1:5-5  :  34  :  15  6  :  226. 

AnaL— 1.  Tschermak,  Ber.  Ak.  Wien.  66  (1),  881,  1867.  2,  Blaas.  ibid.,  87  (1),  148, 1888. 
An  early  incorrect  analysis  was  made  by  Dufrenoy,  and  another  on  artificial  crystals  by  Abich 
(5th  Ed.,  p.  652). 

G.  SO,    Al.Os  Fe.O,    FeO    MgO  E,0  Na,0  H,0 

1.  Kremnitz  2'79  480      51      12-9      15-6       —      8  6       tr.      15*8    =100-5 

2.  Persia  2*6  4912    8*72    18*85      5*24    785    2*87    162    16*60=  9987 

P3rr.,  etc.— Soluble  iu  water  with  difficulty,  and  at  the  same  time  decomposes. 

Obft.— This  species  was  first  observed  at  the  solfatara  near  Naples,  bv  Breislak  (1792).  It  has 
been  fouud  by  F.  Ulrich  at  the  Rammelsberg  mine  near  Goslar  in  the  Uarz.  The  last  oontaias 
maneauese  protoxide  as  well  as  iron.    From  fremnitz  in  melauterite. 

Iu  a  pyriiiferous  trachyte  from  the  region  of  Madeni  Zakh,  Persia:  the  crystals  (anal.  3)  are 
described  by  Blaas,  1.  c,  as  tetragonal,  having  6  =  nearly  1  and  with  the  forms:  111,  100, 101, 
and  lO'i.  Complex  twins,  fourlings  resembling  hausmannite,  as  inferred  from  the  optical  exami- 
nation.   Optically  uniaxial.    Color  greenish  black. 

Ref.— 1  On  the  form  see  Blaas,  above,  and  Ber.  Ak.  Wien,  87  (1).  148,  1888;  but  cf.  Strenr, 
Jb.  Min.,  2, 164  ref .,  1884.  Tschermak  describes  the  crystals  examined  by  him  as  isometric,  and, 
in  habit,  octahedral  with  cubic  and  dodecahedral  faces.  Both  the  form  and  composition  ar« 
hence  somewhat  uncertain:  it  is  possible  that  analyses  1,  2,  were  made  on  different  minenils. 

Pettkoitr.  a.  Paulinyi,  Jb.  Min..  457,  1867.  Described  as  isometric,  in  cubes.  H.  =2& 
Luster  bright.     Color  pure  black.    Streak  dirty  greenish.    Taste  sweetish.     Anal. — A.  Pauliuyi: 

SO,  45*82  Fe,0>  44*92  FeO  6*66  H,0  1*51  =  98*41 

^^^  ■ 

From  Eremnitz,  In  a  breccia,  along  with  iron-vitriol  (melanterlte),  in  crystals  from  the  size 
of  peas  to  millets,  and  iu  grains.    Named  after  Bererath  v.  Pettko. 

Tschermak  has  shown  that  pettkoite  is  only  voltaite,  the  analysis  being  incorrect.  Ber.  Ak. 
Wien,  58  (1),  831,  1867. 

797.  MBTAVOIiTINB.    J,  Blaas,  Ber.  Ak.  Wien,  87  (1),  155,  1888. 

Hexagonal.  In  aggregates  of  minute  six-sided  scales.  H.  =2*5.  G.  =  2*63.  Color  yellow. 
Dichroic:  o>  yellow,  e  green. 

Oomp.— Perhaps  5(K,.Na,,Fe)0.8Fe,0>.12S0..18H,0.    Analysis.— Blaaa,l.  c. 

SO,  46*90        Fe,0,  21*20       FeO  2*92       E,0  9*87       Na,0  4*65       H,0  14*58  =  100*12 

Dissolves  slowly  and  imperfectly  in  cold  water;  upon  heating  a  red  powder  separates.  Slowly 
soluble  in  hvdrochloric  acid. 

Oba.— Occurs  with  voltaite  in  a  pyritiferous  trachyte  from  Madeni  Zakh  in  Persia.  The 
author  states  that  much  so-called  misy  belongs  here. 

The  above  is  very  near  the  compound  sometimes  named  Maus'ssalt  (Maus,  Pogg.,  11,  78, 
1827)  (tbe  maunU  of  Haidinger,  Ber.  Ak.  Wien,  11,  898,  1858). 

798.  BOTRYOOBN.  Bother  Eisen- Vitriol  Bert,,  Afh.,  4,  807,  1815.  Red  Iron  VitrioL 
Fer  sulfate  rouge  Fr.  Botryogen  Haid,,  Pogg.,  12,  491,  1828.  Neoplase  pt.  Beud.,  Tr.,  2, 488, 
1882.     Botryt  Glock.,  Syn..  800,  1847. 

Monoclmic.     Axes  a:  5  :  <J  =  0-65215  :  1 :  0*5992;  p  =  62**  26^'  =  001  A  100 
Vlaioinger*. 

100  A  110  =  30°  2',  001  A  101  =  54°  47^',  001  A  Oil  =  27°  58|'. 

Forms:    h  (010.  •  i),  c  (001,  0);   m  (110,  /),  /(120.  i-S);  x  (101,  1-i);   v  (028,  f-i);  n  (111,  IV 
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Angles:  mm'"  =  •60'  4',  JT  =  81'  43^,  a'x  =  eS**  46*'.  wf  =  ♦SG'  0',  cm  =  ♦W  28',  en  = 
C9'  24i'.  nn'  =  56**  6'. 

Crystals  short  prismatic,  small;  faces  m^  f  vertically  striated.  Usually  in  reni- 
f  jrm  and  botryoidal  shapes,  consisting  of  globules  with  a  crystalline  surface. 

Cleavage:  m  rather  distinct;  /(120)  m  traces.  H.  =  2-2-5.  G.  =  2-04-2-14. 
Luster  vitreous.  Color  deep  hyacinth-red;  massive  varieties  sometimes  ocher* 
yellow.  Streak  ocher-yellow,  a  little  shining.  Translucent.  Taste  slightly  astrin- 
gent.   Pleochroic:  vibrations  \6  orange,  J.  6  orange-CTay. 

Comp.— Perhaps  MgO.FeO.Fe,0,.4SO,.18H,0  (Hockauf)  =  Sulphur  trioxide 
34'9,  iron  sesquioxide  17 '4,  iron  protoxide  7'9,  magnesia  4*4,  water  354  =  100. 
Some  manganese  protoxide  is  also  present. 

AnaL— 1,  Hockauf,  I.  c,  0'8  p.  c.  iiuol.  residue  deducted.  2.  Blaas,  Ber.  Ak.  Wieu,  87  (1), 
161,  1888.    Cf.  also  ibid.,  88  (1),  1184. 

80,        Fe.O.      FeO      MnO      MgO       CaO       H,0 

I.Falun  186  94        16*88        2*28        1*98        7*68        0*90        88  99  =  100 

2.  Penda  G.  =  2188        40*95        20*50        412         —  8*59         —         80  82  =    99*96 

For  tbe  early  results  of  Berzelius,  see  6th  £d.,  p.  657. 

Pjrr.,  etc. — b.B.  lutumesces  and  gives  off  water,  producing  a  reddish-yellow  earth.  On 
charcoHl  becomes  uiaguetic;  with  soda  gives  a  hepntic  mass.  Kemains  unaltered  if  kept  dry» 
but  in  ti  moisi  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.  Partly  soluble  in 
boiliDi;  water,  leaving  an  ocherous  residue. 

Obs.— Occurs  at  tlie  copper  mine  of  Falun,  in  Sweden,  coating  g}'psum  or  pyrite.  Much  of 
tbe  so  called  botryogen  is  not  this  mineral,  but  a  mixture  of  other  sulphates,  cf.  Blaas,  Hockauf, 
1.  c.  From  the  re^ifm  of  Madeni  Zakh.  Persia,  where  it  incloses  crystals  of  voltaite.  Also  noted 
by  Rtiimondi  (called  aleaparona  amarilla)  as  occurring  in  Peru  (and  Chili). 

Named  fnim  /Horfjvi,  a  bunch  of  grapM,  iind  -y^ytf^,  prodveing  (from  yiyv€<rBat,  1o 
beeoms).  This  last  part  of  the  name  is  bad  and  is  well  thrown  aside  by  Qlocker,  who  makes  it 
botryte;  hotryiU  would  be  more  correct. 

Ral — '  L.  c. :  this  is  Miller's  position.  There  is  some  uncertainty  about  the  true  symbol  of  n, 
cf.  Hockauf,  Zs.  Kr..  12.  240,  1886,  who  also  calls  attention  to  the  resemblance  in  angle  to 
Aiiorthite  and  the  possible  asymmetry  of  the  crystals,  based  upon  an  extended  series  of  measure- 
ments. 

799.  SIDBRGNATRITB.  Raimondi,  Minerauxdu  P6rou.  212,  288, 1878.  Dameyko,  8d£d. 
MiQ.  Chili,  p.  168.  1879.     Urusit  Frentel,  Miu.  Mitth.,  2.  188.  859.  1879. 

Orthorhombic  Pfd.^  In  crystalline  masses  of  fine  fibrous  structure^  separating 
into  thin  splinters. 

Cleavage:  probably  pinacoidal.  H.  =  2-2-5.  G.  =  2153;  2355  G.  &P.  Color 
orangp-yellow  to  straw-yellow.  Streak  pale  yellow  to  yellowish  white.  Optically  +• 
C  (=  Bx.)  I  fibers,  Pfdi* 

Comp.— 2Na,O.Fe,0,.4SO,.7H,0  (Genth)  =  Sulphur  trioxide  43-8,  iron  sesqui- 
oxide 21-9,  soda  17-0,  water  17-3  =  100. 

The  above  description  applies  to  sideronatrite.  Urutiie,  which  seems  to  be  the  same  mineral, 
occurs  in  pulverulent,  earthy  forms;  also  in  lumps,  consisting  of  minute  prismatic  crystals. 
Soft.  G.  =  2"i2.  Ciolor  lemon-  to  orange-yellow.  Streak  ocher-yellow.  Transparent  in 
minute  crystals. 

Anal.— 1.  Raimondi,  1.  c.  2.  Frenzel,  Mln.  Mitth.,  11,  214,  1890.  8,  Genth,  Am.  J.  Sc., 
40,  201,  18iK).    4.  Frenzel,  Min.  Mitth.,  2.  ISd,  1879.     5.  Id.,  ib.,  p.  859. 


SO, 

Fe,0, 

Na,0 

H.O 

1. 

JSideronatriie 

48-26 

21-60 

15-59 

15-85  NaCll-06,gaugue8  20  =  100*06 

2. 

G.  =  2-81 

42  98 

22-86 

17-49 

15-66   =    98-94 

8. 

i< 

44-22 

21-77 

16-89 

17-07*=    99-45 

4. 

Uruiite 

42  08 

21-28 

16-50 

19-80  =    99-66 

6. 

<« 

41-64 

2200 

17-24 

[19  12]  =  100 

»  At  110**  loses  4  molecules  HsO.  Genth. 

Both  sulphates  are  insoluble  In  cold  water,  but  decomposed  by  boiling  water  with  separation 
of  iron  sesquioxide:  soluble  in  acids. 

Obs.~Sideronatrite  is  from  the  mine  San  Simon,  Huantajsya.  province  of  Tarapaci,  Cbili. 

Unisite  i%  found  underl3ing  deposits  of  iron  vitriol  (melanterite)  on  the  Urus  plateau,  near 
Sarakaya,  on  the  nnphtha  island,  Cheleken,  in  the  Caspian  Sea. 

R«£:— )  Am.  J.  8c.,  40,  201,  1890. 
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800.  AliUNim.  Alumeu  de  Tolpha,  quod  primum  fossum  est  In  Italia.  Pil  2di  Pootificii 
temporibus  (Piccolomini,  1458-1464).  Gesner,  Foss.,  13,  1565.  Rotnersk  Aliinsten  WcUl.,  Hin., 
168,  1747.  AlauDstein  (fr.  Tolfii)  Wein.,  Bergm.  J..  876,  1789.  Aluiustoue.  Aluuiiuilite 
Delameih,,  T.  T.,  2,  113,  1797.  AIud  de  Rome  pt.  H„  Tr.,  1801.  Pierre  alumineuse  de  U  Tolfa 
Fr.    Alunite  Beud.,  449,  1824.     Alauu-Spath  BreHh.,  Char.,  1828. 

Bhorabohedral.    Axis  d  =  l-25;e0;  0001  A  lOll  =  55**  19j'  Breithaupt'. 


Forms':            a 

e    (0001,  0)         p 

m  (ioio,  ly       9 

(1120,  ^2)>           w 
(lOi-64.  A)        »• 
(8084,  if              g 

(7079,  f )» 
(1011,  ^ 
(6067, 1) 

#(60fc,l) 
<  (0221,-8) 

ep    =      IMS' 
ef>    =    47"  19' 
cw  =    48^21' 
cr    =    55"20' 
eg    =    5r    6' 

<«      =    60-    2' 
ct      =    70*55' 
pp'    =      2"  14* 
w'     =    79*    5' 
WW'   =    80"  89' 

rr' 

m' 
tt 

=    84"  45' 
=    9ri4' 
=  109' 6li' 

Beregbszasz,  Breitbaupt. 

In  rhombohedronsy  resembling  cubes  (rr'  =  90°  50') ;  often  terminated  by  the 
vicinal  rhombohedron  p.  Faces  /•  often  striated  ||  edge  c/r.  Also  massive,  having 
a  fibrous,  granular,  or  mi  palpable  texture. 

Cleavage:  c  distinct;  r  in  traces.  Fracture  flat  conchoidal,  uneven;  of  mas- 
sive varieties  splintery;  and  sometimes  earthy.  Brittle.  H.  =  3*5-4.  G.  =  2*58- 
2'752;  2*594  Erem.  Luster  of  r  vitreous,  basal  plane  somewhat  pearly.  Color 
white,  sometimes  grayish  or  reddish.  Streak  white.  Transparent  to  sabtranslnceni 
Optically  positive. 

Comp. — Hydrous  sulphate  of  aluminium  and  potassium,  K,O.3Al,O,.4SO,.6H,0 
=  Sulphur  trioxide  38-6,  alumina  37*0,  potash  11-4,  water  130  =  100. 

The  formula  may  be  written  K(A10).(S04)a  +  8H,0. 

Analyses  agree  closely,  of.  5tb  Ed.,  p.  659;  also  Rev.  Geol.,  13,  88. 1877:  Lsx.,  Jb.  Min., 
142, 1875. 

Pjrr.,  eto.T— B.B.  decrepitates,  and  is  infusible.  In  the  closed  tube  vields  water,  floxnetimes 
also  ammonium  sulpbate.  and  at  a  higher  temperature  sulphurous  and  sulphuric  oxides.  Heated 
with  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  charcoal  infusible,  but  yields  a 
hepatic  mass.    Soluble  in  sulphuric  acid. 

Oba.— Forms  seams  iu  trachytic  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  tbe 
alteration  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Civita  V':ccliir  in  tbe  neighborhood  of  Rome.  In  cr^'stals;  at  Montioni 
in  Tuscany;  at  Musaz  and  Bereghszasz  in  Hungary;  on  Milo,  Argeutieni,  and  Nevis,  Grecian 
Arcliipelaj^o.  and  with  opal  on  Sanlorin;  at  Mt.  Dore,  France;  near  Hadji-Ehnn,  Bucbari; 
with  the  hj>ilite  and  opal  of  Queretaro,  Mexico. 

In  tbe  U.  S.,  occurs,  associated  with  diaspore,  in  rbombohedrol  crystals,  tabular  tbrouflrh  the 
presence  ofc  (0001)  at  the  Rosita  Hills,  Custer  Co.,  Colorado,  particularly  Democrat  Hill  and 
Mt.  Robinson.  The  crystals  are  dull  and  opaque  with  rough  faces  and  consist  of  alunite  but 
with  a  granular  structure,  they  being  pseudomorphs  after  an  earlier  formation  of  alunite.  Tbe 
formation  of  the  alunite  is  explained  by  tbe  action  of  sulphurous  gases  upon  the  highly  aluminous 
andesvtes. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  roillstonefc 
Alum  is  obtained  from  it  by  repeatedly  roasting  and  lixiviating,  and  finally  crystallizing  by 
evaporation , 

This  species  was  first  observed  at  Tolfa,  near  Rome,  in  tbe  15th  century,  by  J.  de  Castro,  a 
Genoese  who  had  been  engaged  in  the  manufacture  of  alum,  from  an  alumstone  or  "  Kock- 
alum  "  found  near  Edessa  in  Syria.  It  was  named  AluminilUe  by  DelamStherie  in  1797,  a  long 
Dame  well  changed  to  Alunite  by  Bendant  in  1824. 

Rof.— »  Vh.  G.  Reichs.,  4,  25,  1852.  «  Breilh.,  1.  c.  •  Eremeyev,  Buchari,  Vh.  Min.  (3cs., 
IS.  221,  1888. 

801.  JAROSITE.  Gelbeisenerz  Rg.,  Pogg.,  43, 182, 1838.  Misy  jBa«..  Handb..  512, 1845. 
Vitriolgelb,  Gelbeisenerz,  Hau»m.,  Handb.,  1205. 1847  [not  Gelbeisenerz  fr.  Harz^«^.,  Char.. 
1882]  Jarosit  Breiih,,  B.  H.  Ztg.,  6.  68,  1852.  Moronolite  Shep,,  8uppl.  Append.  Min.,  p. 
4.  1857. 

Rhombohedral.    Axis  i  =  1-2492;  0001  A  1011  =  55**  16',  Koenig*. 
Fomui*:  c  (0001,  0),  r  (1011,  i?),  a  (0221 ,  -  2)«.    Angles:  rr"  =  ♦90'  45^, «  =  70'*  SS*,  •i'  =  109'  49^ 
Often  in  druses  of  minute  indistinct  crystals;  less  often  crystals  rhombohedral 


so, 

Fe,0, 

K,0     Na,0 

H.O 

SiO, 

81-76 

40*24 

500      0-80 

11-85 

—  A1,0, 1-25=100-80 

90-42 

48-27 

8-53      0-28 

[11-42] 

1-08  =  100 

20-38 

52-86 

7-80      000 

10-55 

—    =100-44 

20  60 

50  41 

028 

10-68 

008=100 

2803 

5116 

0*05      0-88 

10-24 

0-20  =  100 
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in  habity  or  with  c,  and  then  somewhat  resembliDg  cubes  with  tetrahedrai  planes. 
Also  fibrous,  and  granular  massive.  Also  in  nodules,  or  as  an  incrustation  with  a 
tuberose  or  coralloidal  surface. 

Cleavage:  c  distinct.  Fracture  uneven.  Brittle.  H.  =  2'5-3-5.  6.  =  3*15- 
3*26  cryst.  Luster  vitreous  to  subadamantine;  brilliant,  also  dull.  Color  ocher- 
yellow,  yellowish  brown,  clove-brown.     Streak  yellow,  shining. 

Var.— (1)  Ory»iaUiud;  Jaroriie,  which  occurs  also  flbrous  and  granular:  G.  =  8  256,  Spain; 
8-244,  Maryland,  Breith.;  8144  Arizona;  8*168  Utah.  (2)  Conereitonarp,  the  oi-diuary  form  of 
the  Norway  aud  Bohemian  mineral,  and  the  tnaranolite  of  Orange  Co.,  N.  Y.;  G.  =  2*62 
(moroDolite)-2*70. 

Comp.— K,0.3Fe,0,.4SO,.6H,0  =  Sulphur  trioxide  31-9,  iron  sesquioxide47-9, 
potash  9-4,  water  10-8  =  100. 

The  formula  may  be  written  E(FeO)t(S04)fl  +  8HsO. 

AnaL— 1,  Ferber,  B.  H.  Ztg.,  23,  10,  1864.  2.  Penfleld,  Am.  J.  Sc,  21,  160,  1881.  8, 
Koenig,  1.  c.    4,  5,  Genth,  Am.  J.  Sc.,  39,  78,  1800.    See  also  5th  £d.,  p.  660. 

G. 

1.  Spain 

2.  Vulture  M.,  Arizona  8-00 
8.  Arrow  M.,  Colorado  8  144 
4.  Tintic  distr.,  Utah      8*163 
5. 

The  water  determined  in  2,  viz.,  12*01,  was  too  high;  the  result  obtained  by  difference  is 
more  nearly  correct.  In  3,  the  silica  has  been  deducted,  and  8*8  p.  c.  of  turgite  remains  to  be 
rejected. 

For  the  Oelbeisenen  from  near  Bilin,  Rammelsberg  calculates  EaO.4Fe«Oi.5SOt.0H«O,  and 
for  that  from  Modum  Na«O.4Fe«Oi.58Os.0H|O.  Analyses. — 1,  Rg.,  1.  c.  2,  Scheerer,  Fogg., 
46,  188,  1888. 

Ka,0  HaO 

—  13*56  CaO  0-64  =  100*08 

5-20  13-11  =  100-30 

Both  of  the  above  come  very  near  jarosite.  Weiabach  has  used  the  name  holosorukiie  for 
the  above,  Syuons.  Min.,  42,  1875. 

Pyr.,  etc— Nearly  as  for  coquimbite,  p.  056. 

Obs. — The  original  Gelbeiseucrz  (cf.  above)  was  from  Luscbitz,  between  Kolosoruk  and 
Bilin.  Bohemia,  in  brown  coal;  aud  later  from  Modum,  Norway,  in  alum  slate. 

The  jarosite  was  from  Barrauco  Jaroso,  in  the  Sierra  Almagrera,  Spaiu,  on  limonite;  also, 
according  to  Breithaupt  (B.  H  Ztg.,  25,  140,  1866),  from  Maryland,  of  granular  form,  with 
quartz  and  a  magnetite  altered  to  hematite:  Mexico;  Sa.xony,  Theklamine,  near  HauptmaungrUn 
in  Voigtland,  in  small  crystals  on  turgite  (hydrohematite)  and  limouite;  Erzgebirge,  near 
Bchwarzenberg,  at  the  Fri.sch  GlQck  mine.  In  the  Ural  near  Berezov,  15  versts  from  Ekaterin- 
burg.    Also  from  the  province  of  Cajamarca,  Peru. 

In  the  U.  S.,  occurs  on  quartz  at  the  Vulture  mine,  Arizona;  at  the  Arrow  mine, 
Chaffee  County,  Col.;  at  the  Mammoth  mine,  Tintic  district,  Utah,  lining  cavities  in  a  siliceous 
limonite. 

Moronolite  is  from  Monroe,  N.  Y.,  where  it  occurs  on  gneiss.  It  contains  less  alkali  (viz 
S'8l  p.c.  Tyler)  than  is  required  for  the  formula.  Named  moronolits  from  fiGopov,  mulberry, 
alluding  to  a  resemblance  to  the  mulberry  calculus. 

Rof.— '  Am.  Ch.  J..  2.  375.  1880;  cf.  Kk..  Min.  Russl.,  6,  227.  1874,  8,  242.  Breithnupt 
gives  rr'  =  or  2',  and  Koksharov  00^  40*'.  *  Pfd.,  Umh.  Am.  J.  Sc,  39,  73.  1800,  he  obtained 
rr'  =  or  33'. 


SO. 

FesOs 

E.O 

1.  Bilin 

3211 

46-74 

7-88 

2.  Modum 

1  82-45 

40-68 

— 

SO,  48*66  Fe,0,  25*41  Na,0  1011  HaO  6*82  =  100 

Occurs  with  mendozite  in  yellow  nodules  composed  of  small  needles,  an  alteration-product 
of  pyrile,  at  St.  Bartholomew,  West  Indies. 

PtiAGiociTRiTE  Snndberger;  Singer,  Inaug.  Diss,,  p.  13.  Wtlrzburg,  1870. 
Monoclinic  or  triclinio.    In   microscopic  prismatic  crystals.     G.  =  1*881.     Color  lemon- 
yellow.     Tmnslucent.     Taste  astringent. 
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Compofiilion,  perhaps  (K,Na),0.2Fe0.3(Al,Fe)90«.6SO«.27H>0.  Analysis,  after  deducting 
9*85  p.  c.  hygroscopic  water  : 

SO,       A1,0,    Fe,0,    PeO     NiO     CoO     MgO     CaO     Na,0    K,0      H,0 

.85  44      14  37      795      1-64      0'97      0*58      1  I9      0  43      4  04      ^  S6      29*42  =  10026 

Easily  soluble  in  water,  the  solution  giving  an  acid  reaction;  by  boiling,  Fe^O,  separates 
out  free  from  !^0,.  Decomposes  on  exposure,  becoming  orange-yellow.  li.B.  swells  up,  fuses 
in  its  own  water  of  crystallization ,  and  leaves  a  reddish  brown  spougy  residue. 

Occurs  with  other  related  sulphates  at  the  Bauersberg  near  bischofsheim  vor  dem  RhOD; 
derived  from  the  decomposition  of  pyrite. 

CuNOPHiBiTB.     Klinophaeit  Sandberger;  Singer,  Inaug.  Diss.,  Wttrzburg,  p.  16. 1879. 

In  microscopic  ci-ystals,  probably  mouocliuic,  with  planes  e  (001),  m  (LlO).  d  (101);  prismatic 
angles  85'  and  95\  G.  =  2*979.  Color  blackish  green.  Streak  light  grayish  green.  Luster 
vitreous.     Ti-ansUicent  to  opaque.     Taste  astringent. 

Composition,  perhaps  4(K.Na)aO.FeO.(Fe,Al)iO,.5SO,.8HaO.  Analysis,  after  deducting 
7*88  p.  c.  hygroscopic  water: 

SO,       Fe,0,    A1,0,      FcO  NiO(CoO)  MgO      CaO      Na,0      K,0         H,0 
3701        9*48        4  04        606        0*76        188        0*77        6*35        21  79        14*72  =  103-88 

Ditticiiltly  soluble  in  water;  on  boiling,  iron  sesquioxide  separates  from  the  aqueous  solution. 
B.B.  fuses  with  intumescence,  leaving  finally  a  black  niuguetic  residue.  Occurs  with  other 
sulphates  at  the  Bauersberg,  near  Bischofsheim.  as  a  result  of  the  decomposition  of  pyrite. 

Clinocrocite.     Klinocrocit  Sandberger;  Singer,  Inaug.  Diss.,  WDrzburg,  p.  9,  1879. 

A  mineral  of  a  deep  saffron-yellow,  occurring  in  microscopic  crystals,  probably  idodo- 
clinic.  According  to  a  qualitative  examination,  a  hydrous  sulphate  of  aluminium,  ferric  iron, 
sodium,  and  pK)tassium  (lime  in  traces).  From  the  Bauersberg,  near  Bischofsheim,  formed  by 
the  decomposition  of  pyrite  in  basalt  tufa.  Related  to  the  more  clearly  defined  mlDeral, 
clitwphaiie, 

802.  IiOWiaiTB.  Alaunstein  Bomer,  Zs.  G.  Ges..  8,  246,  1856.  LOwigit  J.  ifstscAerUcA, 
J.  pr.  Ch.,  83,  474,  1861.    Loewigite. 

In  rounded  masses,  similar  to  compact  alunite. 

H.  =  8-4.  G,  =  2*58.  Luster  feeble.  Color  pale  straw-yellow.  Slightly  subtranslucent 
Fracture  iwrfectly  conchoidal. 

Oomp.— Perhaps  K,0.8Al,0,.4SO,.9H,0  (Rg.)  =  Sulphur  trioxide  36*3,  alumina  34*7. 
potash  10'7,  water  18*4  =  100. 

This  is  like  alunite  except  in  the  presence  of  more  water. 

AnaL— 1,  LOwig.  Zs.  G.  Ges.,  8,  246,  1856.    2.  Mitscherlich,  J.  pr.  Ch.,  83,  474,  1861. 

1. 
2. 

P3rr.,  etc.— B.B.  nearlv  like  alunite.  The  water  is  expelled  at  a  lower  temperature  than  in 
alunite;  and  the  compound  resulting  after  heating,  instead  of  containing  a  mixture  aflTordioir 
alum  and  insoluble  hydtnted  alumina,  affords  to  water  sulphate  of  potassium  and  subsulphate  oi 
aluminium.     Partially  soluble  in  hydrochloric  acid,  while  alunite  is  not  at  all  so. 

Obs.— F'ound  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  having  the  luster, 
color,  and  texture  of  the  Soleuhofeu  lithographic  stone,  but  blackish  externally  from  a  coaly 
crust;  also  with  alunite  at  Tolfa 

loNATiKViTB.  Ignallcwit  K.  K.  Klug,  Vh.  Min.  Ges.,  23,  116.  1887.  Occurs  in  nodulei 
and  reniform  masses,  having  a  fibrous  structure  in  white  sand  in  the  district  of  Bakhmut, 
Kkaterinoslav,  South  Russia.    An  impure  hydrous  sulphate  of  aluminium  and  potnssiuoiL 

803.  BTTRINarrB.    Lehmann,  Jb.  Min.,  273,  1874. 
Hexagonal.    Axis  h  =  0*94345;  0001  A  1011  =  47"  27'  Lehmann. 
Forms:  e  (0001.  0);  m  (1010,  J);  o  (1012.  i),  p  (1011,  1). 

Angles :   CO  =  28''  35',  oo'  =  80'  53',  ep  =  47'  27',  pp'  =  43"  14',  mp  =  •42"  33', 

In  minute  needle-like  prismatic  crystals,  seldom  more  than  3  mm.  in  length,  thicknesi 
|i^  to  i  mm. 

Cleavage:  m  perfect.  H.  =  2-2*5.  G.  =  1*75.  Colorless.  Transparent.  Optically 
uniaxial,  negative,  Btd. 

Oomp.- Perhaps  6CaO.Al,0,.3SO,.33H,0  (Rg.)  =  Sulphur  trioxide  18-9,  alumina  8U 


SO, 

AUO, 

FctO, 

K,0 

Na,0 

H,0 

34*84 

33  37 

1010 

m^ 

18*32  SiO„  etc.,  3*37  =  m 

34  81 

34  95 

0*68 

9-30 

0*39 

17-87  SiO,.  etc..  2*00  =  100 

so. 

AUO, 

CaO 

H,0 

loss  (SO,?) 

16-64 

7-76 

27-27 

45-82 

2-51 

qUETENITE^ZINCALUMINITE.  VTI 

4 

lime  26*4,  water  46*7  =  100.      The  small  quantity  analyzed  makes  the  comp'icx  formula 
doubtful. 

AnaL— Lehmann,  1.  c  ,  on  0*36  gr. 

CaO  H,0  loss  (SO,?) 

=::   100 

Pyr.--B.B.  swells  up  but  does  not  fuse.  Soluble  in  acids,  also  to  a  considerable  extent  in 
water,  giving  an  alkaline  solution. 

Occurs  in  cavities  in  the  limestone-inclusions  In  lava  of  the  Bellenberg  at  Ettringen  and 
MayeD,  in  the  district  of  Laach. 

804.  QUBTBNITE.    A.  Freruel,  Min.  Mitth.,  11,  217,  1890. 

Monoclinic  or  triclinic  ?  Massive  and  in  indistinct  prismatic  crystals  embedded 
in  chalcanthite. 

Cleavage:  prismatic,  rather  perfect.  H.  =3.  6.  =  2'08-2'14.  TiUster 
greasy,  feeble.  Color  reddish  brown.  Translucent  to  opaque.  Taste  slightly 
astringent. 

Comp.— MgO.Fe,0,.3SO,.13H,0  =  Sulphur  trioxide  35*6,  iron  sesquioxide 
23-7,  magnesia  6-0,  water  347  =  100. 

▲naL— Frenzel,  1.  c,  after  deducting  admixed  chalcanthite. 

80,  87-87  Fe,0,  22-70  MgO  5-92  H,0  8401  =  100 

Decomposed  by  water  with  the  separation  of  iron  sesquioxide. 

Obs.— From  the  Salvador  mine  in  Queteua,  eight  kilometers  west  of  Calama,  Chili;  inti- 
mately associated  with  chalcanthite. 

806.  ZINOALX7M1NITII.    Berirand  fiud  Damaur,  Bull.  Soc.  Min.,  4,  185, 186,  1881. 
In  minute  crystals,  forming  very  thin  hexagonal  plates.     Optically  uniaxial, 
negative,  and  hence  hexagonal,  or  possibly  ortliorhombic  with  a  prismatic  angle  of 
about  60°  (Bertrand). 

H.  =  2-5-3.     G.  =  2*26.     Color  white,  or  slightly  bluish. 
Comp— 2ZnS0,.4Zn(0H),.6Al(0H),  +  5H,0,  or  6Zn0.3Al,0..2S0,.18H,0  = 
Sulphnr  trioxide  12*5,  alumina  24*0,  zinc  protoxide  38*1,  water  25*4  =  100. 
▲naL— Damour,  after  deducting  a  little  clay. 

SO,  A1,0,  ZnO  CuO  H,0 

12-94  25-48  84-69  1*85  2504  =  100 

Pyr.,  etc.— B.B.  In  the  closed  tube  gives  off  abundance  of  water,  Slightly  alkaline,  With 
cobalt  solution  on  strong  ignition  gives  a  greenish  gray  mass  wiili  blue  at  some  points.  On 
charcoal  a  zinc  coatimr.     Soluble  in  nitric  acid,  leaving  5  to  7  p.  c.  clny. 

Obs. — From  the  zinc  mines  of  Lnutiuni.  Greece,  associated  with  smitlisouite,  serpierite,  eta 

Enysite  Collins,  Min.  Mag..  1,  14,  1876;  C.  Le  Nete  FobUt,  ibid.,  p.  9. 

Forms  a  bluish  green  sialngmitio  crust.  H.  =  2-2-5.  6.  ■=  1-09.  An  analysis  gave: 
SO,  8  12,  A1,0,  29-85.  CuO  16-91.  CaO  1*85,  SiO,  H-4(».  CO,  1  05  H,0  (over  HjSO*  after  8  days) 
1404,  at  150'  C.  18-31.  at  a  red  lient  717,  Fe,0,,Cl,Na,0  <r.  =  10010.  Compare  analyses  of 
woodwardite  by  Flight,  J.  Ch.  Soc,  24,  1.  Jan..  1871;  and  Pisani,  Phil.  Mag.,  36,  820,  1868. 

Found  at  St  A^nes.  Cornwall,  in  one  of  the  caves  at  the  old  quay.  Named  after  John  S. 
£nys,  F.G.S.     Probably  a  mechanical  mixture.     Cf.  Grolh,  Zs.  Kr.,  1,  75,  1877. 

Lamprophanitb.    Lamprophan  Igelstrom,  Of  v.  Ak.  Stockh.,  23,  98.  1866. 
In  thin  cleavai)le  folia.     H.  =8.    G.  =  8*07.    Luster  pearly.    Color  and  streak  white. 
An  auulysis  afforded  IgelstrOm  : 

SO,  PbO  MnO  MgO  CaO       Na,0,K,0      H,0 

1117  28  00  7 90*  5-26  24*65  1402  8'85  =  99*85 

•  FeO  tr. 

Yields  water.  With  soda  on  charcoal  yields  metallic  lead  and  a  hepatic  mass.  Not  wholly 
soluble  in  acids. 

From  L&ngban  in  Wermland,   Sweden.    Named  in  allusion  to  the  luster  from  Xa/uKfidi, 
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806.  JOHANNTTB.  Uranvitriol  John,  Cb.  Untere.,  6,  254,  1821.  Johanuit  Eud., 
AbbandL,  BOhm.  6es.  Prag,  1880.    Sulphate  of  Uranium.     Sulfate  vert  d'urane  Beud. 

MoDocIinic.  Prismntic  angle  111*"  and  69%  fl  =  85**  40'.  Crystals  flattened,  resembling 
those  of  trona,  and  from  one  to  three  lines  iu  length;  arranged  in  ooncentric  druses  or  reniform 
masses. 

H.  =  2-2*5.  G.  =  8*19.  Luster  vitreous.  Color  beautiful  emerald-green,  sometimes 
passing  into  apple-greeu.  Streak  paler.  Transparent  to  translucent;  sometimes  opaque.  Sol- 
uble in  water.    Taste  bitter,  rather  than  astringent. 

Oomp.— A  hydrous  sulphate  of  uranium  and  copper,  formula  uncertain. 

Anal.~Lindacker,  Vogl.  Min.  Joach.,  1857. 

SO,  20 02  UO.  67-72  CuO  5*99  FeO  0  20  H,0  559  =  99*52 


^  r.,  etc. — In  a  glass  tube  at  a  low  heat  does  not  change:  highly  heated  gives  off  water  and 
sulphur  dioxide,  and  becomes  brown  and  finally  black.  B.B.  on  charcoal  gives  sulphuroiu 
fumes  and  a  scoria  of  black  color  and  dull  green  streak.  With  salt  of  phosphorus  reacts  for 
copper  and  uranium.     Somewhat  soluble  in  water.  . 

Obs.— Discovered  by  John  near  Joachimsthal  in  Bohemia.  Found  also  at  JohanDgeorgen- 
Btadt.     Reported  from  the  Middletown  feldspar  quarry  by  Shepard. 

Named  after  the  Archduke  Johann  of  Austria. 

807.  URANOPHiITII.     Weisbach,  Jb.  Min.,  2,  258,  1882.     Uranocher  pt. 

A  velvety  incrustation  on  uraninite  or  mica  schist  at  Johanngeorgenstadt;  a  similar  substaoce 
occurs  at  Joachimsthal.  Crystals  minute  flattened,  acicular  and  terminated  obliquely  (79^°); 
extinction  oblique  (9'*).     G.  =  3  75-3*97.    Color  yellow. 

Oomp.— Perhaps  CaUBS90,i.25HsO  or  Ca0.8UOs.2SOs.25HaO  =  Sulphur  trioxide  5*4, 
uranium  trioxide  77*6.  lime  1*9,  water  15*1  =  100. 

AnaL— H.  Schulze,  1.  c. 


SO, 

UO, 

CaO 

H,0 

insol. 

1. 

3*18 

77*17 

208 

16*59 

0*89    =      90-41 

2. 

4*56 

77*46 

1*96 

14-69 

1*38     =     100 

A  bansdieB  Uransulphai  from  Joachimsthal,  like  the  above,  gave  Dauber  :  SO,  4*0,  UO,799, 
H,0  14*8  =  982.    In  microscopic  lemon-yellow  crystals,  Pogg.,  92.  251,  1854. 

Mbdjidite  J.  L.  Smith,  Am.  J.  Sc,  6,  837,  1848.     Sulphate  of  Uranium  and  Lime. 

Massive,  with  nn  imperfectly  crystalline  structure.  H.  =  2*5.  Luster  vitreous  in  the 
fracture.  Color  dark  amber.  Transparent.  A  hydrous  sulphate  of  uranium  and  calcium 
accordiug  to  some  qualitative  trials  by  Sinitli. 

Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  places 
with  crystals  of  gypsum;  also  at  Joachimstlial,  with  liebigite  on  uranium  ore.  Externally  often 
dull  from  loss  of  water.     Named  after  the  Turkish  sultan  Abdul  Medjid. 

The  following  are  uncertain  uranium  sulphates  from  Joachimsthal,  Bohemia,  derived  from 
the  alteration  of  unmiuite. 

Urancxjhalcite.  Urangrtln  Hartmann.  Uranochalzit  Breith.,  Handb.,  173,  1841.  In 
small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crystals.  H.  =  2-2*5.  Color  fioe 
grass-green  to  apple-green;  streak  apple-green. 

ZiPPEiTE.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran- Vitriol)  /.  F.  John, 
Unters.,  5,  18*31,  Jb.  Min.,  299,  1845.  UranblOthe  Zippe.  Vh.  Ges.  B5hm.,  1824.  Zippeit  Haid, 
Handb..  510.  1845.     Dauberite  Adam,  Tabl.  Min.,  64,  1869. 

In  delicate  needles;  acicular  rosettes;  warty  crusts.  H.  r=  3.  Color  fine  sulphur-yellow, 
lemon -yellow,  orange-yellow. 

VoGLiANiTE.  Basic  Sulphate  of  Uranium  Vogl,  Min.  Joach.,  1857.  Voglinnite  Dana.  In 
soft  globular,  and  nodular,  earthy  coatings.  Color  pistachio-  to  verdlgrisgreen;  streak  pale 
green  or  apple-green. 

Uk ACONITE.  Uranocker  Vogl,  Min.  Joach.  ?  Uraconise  Beud.,  Tr..  2,  672,  183S. 
Uraconile  Dana,  Amorphous,  earthy,  or  scaly,  and  of  a  flne  lemon-yellow  color,  or  orangt. 
Uraconise  of  Beudant  was  described  as  a  yellow  pulverulent  ore:  its  composition  is  unknown. 

Analyses  of  these  substances,  Lindacker,  Vogl,  Min.  Joach.,  1857,  5th  £d..  pp.  667.  668. 

UraTiochalcite 
Zippeiie 


n 


Voglianiie 


i( 


Uraconite,  yellow 
•*         orange 


SO, 

UO.UuO.           FeO 

CuO 

CaO 

H,0 

20  03 

3614               014 

6*55 

1010 

2716  = 

10012 

1306 

67-86    FeaO,017 

•^ 

0*61 

17-69  = 

99  39 

17-36 

6204                 — 

5*21 

— 

15-23  = 

99  84 

1234 

79-50               012 

1*66 

5  49  = 

9911 

1213 

7969               0-86 

2-24 

005 

5*25  = 

»9'» 

7*12 

70  94    FeaO,0*41 

0-24 

^ 

20*88  = 

99*58 

1016 

66  05       "       0»6 

262 

2006  = 

99*76 

M0NTANITE—EMM0N8ITE.  979 

Tellurates;  also  Telluritbs,  Selenites. 
808.    Montanite  Bi,(OH)JeO,? 


809.  EmmonBite  Ferric  tellurite  Monoclinic 

810.  Durdenite  Fe,(TeO,),  +  4H,0 

811.  Chalcomenite      CuSeO,  +  2H,0    Monoclinic      0-7222  : 1  : 0-2460    89°  9' 

Molybdomenite 
Cobaltomenite 


808.   MONTANITB.    F.  A.  Genth,  Dana  Min..  668,  1868;  Am.  J.  6c.,  46,  818,  1868. 

Incmsting;  without  distinct  crystalline  strncture. 

Soft  and  earthy.     Luster  dull  to  waxy.     Color  yellowish,  greenish  to  white; 
also  brownish  red.     Opaque. 

Comp.— Bi,0,.TeO,.2H,0  =  Tellurium  trioxide  257,  bismuth  trioxide  68-9, 
water  5-4  =  100. 

AnaL— 1-8,  Qenth,  1.  c.    4,  Mingaye.  Rec.  G.  Surv.,  N.  S.  W.,  1,  28. 


TeOi       BitOs     FesOs       H,0 

5-44 


Fe,0,  0-56.  PbO  0-89  =  100 
Fe,0, 1-26,  Cu,O104  =  100 
Fe,0,  0-82,  Cu,0 108  =  100 


1.  MontaDa  26*88  66*78  0*56 

2.  "  25*45  68-78  1*26  [8*47 
ft  "  28*90  71*00  0*32  '2*80 
4!  Norongo,N.S.W.  27*65  60*68  14*88  6*16'    gangue  1*00  =  99*87 

Pyr.,  etc.— Yields  water  in  a  tube  when  heated.  B.B.  gives  the  reactions  of  bismuth  and 
tellurium.    Soluble  in  dilute  hydrochloric  acid. 

Obs.— Incrusts  tetradymite,  from  whose  alteration  it  has  been  formed,  at  Highland,  in 
Montana.  The  waxy  luster  is  observed  when  the  incrustation  has  separated  from  the  scales  of 
tetradymite;  also  with  the  tetradymite  of  Davidson  Co.,  N.  C.  Occurs  with  tetradymite  at 
Noron^o  near  Captain's  Flat,  New  South  Wales;  it  has  in  part  a  pale  yellow  color,  also  brown- 
ish red  color  with  G.  =  8  789.  The  former  incrusts  tetradymite;  the  latter  (anal.  4)  is  in  small 
cubical  forms,  and  is  regarded  (T.  W.  E.  David)  as  a  pseudomorph  after  pyrite. 


809.  BMMONSITB.     W,  F,  Billebrand,  Froc.  Col.  Soc.,  2,  pt.  1,  20,  1885. 

Monoclinic  (?)  In  thin  scales,  formed  by  perfect  cleavage  ||  b  (010),  whose 
outlines  are  formed  by  two  unequal  cleavages  giving  the  plane  angles  85''  and  95". 

Hardness  about  5.  Color  of  scales  clear  yellow-green.  Extinction  on  b  in 
obtuse  angle  (95°)  inclined  IS''  to  the  better  cleavage  direction  and  82°  to  the 
other,  E.  S.  D. 

Comp. — Probably  a  hydrated  ferric  tellurite,  but  exact  composition  un- 
determined. 

AnaL— 1,  2,  Hillebrand,  1.  c:  1,  of  the  brown  substance;  2,  of  green  portions.  From  8--5 
p.  c.  quartz  have  been  deducted. 

Te(Se)  Fe  ZnO  CaO  H,0 

1.  I    59-82  14-82  —  —  3-28 

2.  5914  14-20  194  0  56  — 

Pyr.—In  a  closed  tube  fuses  to  a  deep  red  globule,  water  collects  in  the  upper  part,  a  faint 
sublimate  of  selenium  and  a  stronger  one  of  selenous  oxide,  lower  down  one  of  tellurous  oxide 
fusible  to  colorless  drops.    Headily  dissolved  in  strong  acids. 

Obs.— Obtained  from  Arizona,  near  Tombstone,  exact  locality  unknown.  The  yellowish 
^reen  scales  are  in  part  embedded  in  a  hard  brown  gangue  consisting  of  lead  carbonate,  quartz, 
and  a  brown  substance  containing  iron  and  tellurium. 

Named  after  S.  F.  Emmons  of  the  U.  S.  Qeological  Survey. 
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810.  DXTRDBNim.    E,  S,  Dana  and  ff,  L.  Wells,  Am.  J.  Sc..  40,  80,  1890. 

Massive;  in  small  mammillary  forms  showiug  but  little  stracture  and  exerting 
almost  no  action  on  polarized  light. 

H.  =  2-2 '5.  Friable.  Luster  vitreous,  dull.  Color  greenish  yellow.  Trans- 
lucent to  nearly  opaque. 

Comp — Hydrous  ferric  tellurite,  Fe,(TeO,),  +  4H,0  or  Fe,0,.3TeO  .4H,0 
=  Tellurium  dioxide  671,  iron  sesquioxide  22*7,  water  10*2  =  100.  Selenium 
replaces  a  small  part  of  the  tellurium. 

AnaL — 1,  H.  L.  Wells,  1.  c. ;  la,  same  after  deductiug  insoluble  matter  (quartz). 


TeO, 

SeO, 

FeaO, 

H,0 

insol. 

1. 

47  20 

1-60 

19-24 

7  67 

28-89  =    99-60 

la. 

64-41 

2-28 

22-97 

10*84 

—     =  100 

Pyr.,  etc.— Gives  the  usual  reaction  for  tellurium  in  the  open  tube;  fuses  on  charcoal  aod 
leaves  a  magnetic  residue.     Soluble  in  hydrochloric  acid. 

Obs.— From  the  £1  Plomo  mine,  Olojoma  district,  Dept.  Tegucigalpa,  Honduras.  It  occurs 
disseminated  in  grains  and  narrow  Teins  in  a  quartzose  conglomerate  containing  much  nearly 
pure  metiillic  tellurium.     The  same  locality  affords  the  selen-tellurium  noted  on  p.  11. 

Named  after  Henry  S.  Durden  of  the  State  Mining  Bureau  of  San  Francisco. 

FfiRROTELLURiTB  F.  A.  Oenth,  Am.  Phil.  Soc.,  17,  119,  1877.  Described  as  occurriDg  in 
delicate  radiating  tufts,  also  in  very  minute  prismatic  crystals,  as  a  coating  on  quartz  associated 
with  native  tellurium  and  tellurite,  at  the  Keystone  mine.  Magnolia  District,  Colorado.  Color 
between  straw-  and  lemon-vellow,  inclining  to  greenish  yellow.  Insoluble  in  ammonia:  soluble  in 
HCl.  A  qualitative  examinntion  showed  the  presence  of  iron  and  tellurium,  and  the  composition 
FeTe04  is  suggested;  the  quantity,  however,  was  too  minute  to  allow  of  a  satisfactory  examina- 
tion, and  Dr.  Genth  states  (priv.  contr.)  that  it  is  not  impossible  that  the  crystals  were  tellurous 
oxide  colored  yellow  by  a  salt  of  ferric  oxide. 

Maonolite  F.  A.  Genth,  Am.  Phil.  Soc,  17.  118,  1877. 

In  nidinting  tufts  of  very  minute  acicular  or  capillary  crvstals.  Color  white.  Luster 
silky.  Contains  mercury  and  tellurium,  and  composition  inferred  to  be  HgsTeO^.  Blackened 
by  ammonia.  A  decomposition-product  of  coloraaoite,  found  in  the  upper  pait  of  the  Keystone 
nolne:  Magnolia  District,  Colorado. 


811.  OHAIiOOBSEHITB.    Des  Claueaux  and  Damour,  Bull.  Soc.  Min..  4,  51,  164, 1881. 


Monoclinic.     Axes  d:h:6  =  0-72219  :  1  :  0*24604  ;  /?  =  89°  9'  =  001  A  100 
Des  Cloizoaux. 

100  A  110  =  *35°  50',  001  A  101  =  *18°  54',  001  A  Oil  =  13°  49^'. 


a  (100,  ^i) 
e  (001,  0) 


mm'"  = 

eg       = 
a'g      = 


m  (110,  /) 
g   (101,  1-i) 


/  (801,  -  8-1)         €  (261,  -  »i) 
d  (421,  -  4-2)        fi  (2121,  -  12-6) 


71'  40' 

69'    6' 

18'  54' 

♦71'  67' 


cm  == 
ee  = 
dd'  = 


89'  19'  fi/y 

68'    9*  ae 

82'  15'  afi 
100'  55i' 


185'    9* 
68'  40' 

77'  m' 


Crystals  small;  faces  c,  g  often  horizontally  striated. 

G.  =-  3*76.  Luster  vitreous.  Color  bright  blue.  Transparent.  Optically  — . 
Ax.  pi.  J_  and  Bx^  ||  b  (010).    Angle  small.     Dispersion  strong,  p  <v. 

Comp.— Hydrous  cupric  selenite,  CuSeO,  +  2H,0  or  CuO.SeO,.2H,0  =  Sele- 
nium dioxide  49-1,  cupric  oxide  35-0,  water  15-9  =  100. 

Anal. — Damour,  1.  c. 


SeO,  4812 


CuO  85-40 


HoO  15  80  =  98-82 


Pyr.,  etc.— 6.6.  on  charcoal  fuses  to  a  black  slaff,  giving  off  seleDiiim  fumes,  and  coloring 
the  flame  deep  blue.  In  the  closed  tube  yields  a  little  water  and  a  sublimate  of  SeOt  in  white 
needles.  In  salt  of  phosphorus  gives  in  O.F.  a  greenish  blue  glass,  which  becomes  blood-red 
when  reduced  with  the  addition  of  metallic  tin.    Soluble  in  ncids. 


CHALCOMENITE,  981 

ObB. — Occurs  in  minute  crystals  with  the  vaHous  selenides  of  silver,  copper,  and  lead,  which 
are  found  in  small  veins  in  the  Cerro  de  Cacheuta,  Mendoza,  Arseutiue  liepublic.  Often  inti- 
mately mixed  with  azurite,  iron  oxide,  and  lead  carbouate,  which  have  been  formed  by  the 
alteration  of  the  selenides  and  of  the  pyrites  which  forms  the  gangue. 

Named  from  x^^^^^^*  capper,  and  fii^yrit  moon,  .in  allusion  to  selenium,  derived  from 
the  more  common  aeX^y?;,  moon, 

Artil— MM.  Friedel  and  Sarasin  have  made  ai-tificially  (Bull.  Soc.  Min..  4,  176,  225.  1881. 
Zs.  Kr.,  6,  802.  1881)  a  copper  selenite  havine  the  same  form  and  composition  as  chalcomenite, 
and  anotber  differing  in  crystalline  form  (orthorhombic). 

MoLTBDOMBNiTE.     Seleuite  de  plomb  Bertrand,  Bull.  Soc.  Min.,  6,  90,  1882. 

Orthorhombic.  In  very  thin,  fragile  scales.  Cleavage  in  two  directions;  easy  |  large  face  of 
the  scales.  Luster  pearly.  Color  white.  Transparent  to  transluceut.  Oplically  -f--  Ax.  pi. 
normal  to  intersection  of  two  cleavages,  and  obtuse  bisectrix  normal  to  easy  cleavage. 

Contidus  lead  and  selenium,  and  regarded  as  a  lead  seleuite;  some  varieties  also  contain 
copper.  Occurs  associated  with  chalcomenite  and  various  selenides  at  Cacheuta,  Mendoza, 
Argentine  Republic.    Named  from  fji6Xvfi6o%,  lead^  and  UTfytf,  moon, 

CoBALTOMBNiTB  Bertvand,  ibid.  Associated  with  molybdomenite.  In  minute  rose-red 
iiioDo</iinic  crystals,  resembling  erythrite.  Optically  — .  Ax.  pi.  parallel  to  direction  of  elonga- 
tion of  crystals,  and  acute  bisectrix  normal  to  it,  but  strongly  inclined  to  the  cleavase  direction. 
Contains  cobalt  and  perhaps  a  colialt  selenite.  There  also  occur  with  the  lead  selenide  at  the 
same  locality  minute  white  acicular  crystals,  entirely  volatile  and  apparently  consisting  only  of 
■elenousoxiue(p.  201). 

Kerstbnitb.  Selenichtsaures  Bleioxyd  Kersten,  Pogg.,  46,  277,  1889.  Selenbleispath. 
Kerstenite  Dana.    Bleiseleuit  Oerm. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in  one  direction.  H.  =  8-4.  Luster 
greasy  to  vitreous.  Color  sulphur-yellow.  Streak  uncolored.  Brittle.  Fracture  fibrous. 
According  to  Kersten.  it  consists  of  selenous  oxide  and  lead  oxide,  with  a  small  proportion  of 
copper.  On  coal  it  fuses  readily  to  a  black  slag,  giving  off  a  strong  selenium  odor,  aud  is  finally 
reduced  to  a  metallic  globule.  With  borax  it  fuses  and  forms  a  yellowish-green  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  cliarcoal  metallic  lead  is  obtained.  Occurs  with 
selenide  of  antimony  and  1^,  malachite,  etc.,  at  the  FriedrichsglQck  mine,  near  Hildburg- 
liausen,  on  the  west  side  of  the  Thtli-ingerwald. 

Onofritb  Kdhler,  Abhandlung,  etc.  (Programm  zur  PrQfung  der  ZOglinge  der  Gewerbe- 
achule  am 28 Mftrz.  1858),  Berlin.  18SU3;  also  Pogg.,  89, 146. 1853.  KOhlerite  Adam,  Tabl.  Min., 
71, 1865.    Selenigsaures  Quecksilberoxydul,  Quecksilberselenit.  Oerm, 

An  earthy  yellow  mineral  from  S.  Onof re,  Mexico,  Intimately  mixed  with  calomel;  regarded 
as  probably  mercurous  selenite,  but  very  doubtful. 


Oxygen  Salts. 
7.   TUNGSTATES,  MOLYBDATES. 


i: 

hid                 fi 

812.  Wolframite 

(Fe,Mn)WO. 

0-8300 : 

:  1:0-8678      89*^22' 

813.  Hiibnerite 

Mil  WO, 

0-8362 ; 

;  1:0-8668      89^  7  J' 

Ferberite  ? 

FeWO, 

Scheelite  Group. 

Tetragonal 

814.  ScbeeUte 

CaWO, 

6  =  1-5360 

815.  Cnprotimgstite 

CuWO, 

Cnpro8chee]ite 

(Ca,Cu)WO, 

816.  PoweUite 

C8(Mo,W)0, 

6  =  1-5445 

B17.  Stolzite 

PbWO, 

6  =  1-5667 

818.  Wulfenite 

PbMoO, 

6  =  1-5771 

819.  Reinite 

FeWO, 

6  =  1-279 

820.  Belonesite 

MgMoO.  ? 

26  =  1-3211 

^^m  t^       ««  «  ^        WOT^^^  ^i««*    A  ^M 

812,  813.  WOLFRABSITB— BiTBNXIRITB. 

812.  Wolframite.    Lupi  Spuma,  Lapis  niger  ex  quo  coDflatur  caDdidum  plumbum  [=  Tio]. 
AmC't  Foss.,  255,  1546.     Yolfram,  Ferrum  arsenico  miueralisatum.  Spuma  Lupi  (fr.  tiu  Yeios) 

WM.,  Min.,  268, 1747.  Magnesia  [=  Muugaueaelparva  cum  portione  martis  et  jovis  mixU, 
Wolfram  (fr.  Alien  berg),  CromL,  Miu.,  107, 1758.  Wolfram  =  Tungbtic  Acid,  Iron,  and  Mnng.. 
cTElhuyar,  Chem.  Zergl.  Wolframs.,  1785.  Tungstate  of  Iron  and  Manganese.  Scheeltn  femi- 
giue  K,  Tr.,  4,  1801.     Wolframit  Breith.,  Char.,  227,  1832. 

813.  Hubnerite.    E.  Riotis,  Reese  River  (Cal.)  Reveille,  1865;  IT.  Credner,  in  B.  H.  Ztg., 
24.  870,  1865.     Manganowolframit  Weifb.,  Synops.  Min.,  40,  1875. 

Megabasit  BreUh.,  B.  H.  Ztg.,  11,  189.  1852.     Blumit  Breiih,,  K.  L.T.  £Me,  Jb.  Hin.,  6S3. 
1868. 

Monoclinic.    Axes  Ait:  6  =  083000  :  1 :  0-86781;  /5  =  89''  21 '6'  =  001  A  100 
Des  Gloizeaux*. 

100  A  110  =  39°  41^',  001  A  101  =  45^  56i',  001  A  Oil  =  40°  57'. 


Forms*: 

a  (100.  i-l) 
b  (010,  t-i) 
c  (001.  0) 

n  (810,  W 
h  (310,  f^)« 
I   (210,  1-2) 
q  (880,  i-I)' 


f»(110, /) 
r  (120.  i-i) 

u  (104. -Ji)* 

g  (108. -H)* 
t   (102.-H) 
«  (101.-l-i)« 

r  (i-oii,TV-i)* 


y  (102,  i-i) 

;i(ioi,  i-i)» 

S  (804,  f  i)» 
fi  (408,  fi)« 
C  (S02,  f -!)• 

k  (028.  |.i)  as  tw.  pi. 
/  (Oil,  l-i) 


4>  (095.  H) 
w  (021,  24) 

s   (118, -J)» 
J  (112,  -i)» 

0(1(111,-1) 

e   (112,  i) 
0  (ill.  1) 


*  (852,  !)• 
K-  (211.  -2-S)' 
r  (821.  -Sir 
d  (21 1,  2-8) 

o-(121,— 2.S) 
t  (121.  2-2) 
a  (I82.  i-^ 

988 


WOLFRAMITB-a  USNEBITK 


4,  HabneriU,  Silverton.  Coi 


AA"  =     80°  ce'     nuf    =     85*  38'      ^J'  = 


it- 

=    W+i' 

mm 

=    86°  11' 

a>^'=    flrw 

,.  iV^^               '^-tv'' 

mm 

'=    78=23' 

me 

=    89°  81' 

«■     =    4a°14i' 

"^iy                    \>^m' 

rr" 

=     62'    8' 

=    6«°    9' 

00-     =     62°  Ui' 

/r<        »       }p\ 

al 

=     fll°  M' 

=    86°Bli' 

(W    =     41°  18* 

1  X  .           X    * 

ate 

=    48°  25' 

=     51-34 

o-o-'  =  100°    3' 

«'^-4^^C_5_-2d-Vm 

a'jf 

=     63°  54' 

if 

=  •80°  81' 

«■      =   100°  41' 

^:»C^.^j4-r25?^ 

* 

=     55°  ly 

=  •:,i'    ff 

fi       =     68"  19' 

.U* 

=     60°    6' 

ad 

=     83   29' 

ml    =    ee-   1 

S' 

=  •81*  64' 

alt 

=     68=62' 

my  =    70°  41' 

Woiftatnile,  Sierra  Almagrera,  after  Sig. 

(BW     =  120°    6' 

For  b&buerite  from  Sllvertoo,  Colomdo  (f.  4  and  anal.  20)  PcDtielJ  calculates  (priv.  contr.): 

d:i:t  =  0-88623  :  1  :  0-866S4;  >S  =  89'  7i'. 

Angles:  mm'  =  •100°  12'.  bf  =  •«•  5'.  bm'  =  •66°  iff. 

Twins:  (1)  tw.  axis  i  with  a  as  comp-face;  (3)  tw.  pi.  A  (023)  Rose,  f.  S. 
Cryetale  commonly  tabular  J  a;  also  prismatic  with  n  £  fJ,  qt  lb  c.  Faces  in  pns- 
nuttic  zone  vertically  striated.  Often  in  bliided  crystal b;  also  irregular  lamellar; 
coarse  divergent  columnar;  mafisive  granular,  the  particles  strongly  coherent. 

Cleavage:  fi  very  perfect;  also  parting  sometimes  observed  |  a,  and  |  I  (102) 
(Dit.).  Fracture  uneven.  Brittle.  H.  =  5-5'5,  G.  =  7-2-7 "5.  Luster  sub- 
metallic;  metallic-adamantine;  resinone.  Color  dark  grayish  or  brownish  black, 
brownish  red,  haii^brown.  Streak  nearly  black  to  dark  reddish  brown;  yellowish 
brown;  greenish  gray.  Opaque  or  sometimes  translucent.  Sometimes  weakly 
magnetic. 

For  hibneritt,  ax.  pi.  and  BZq  X  ^>  Bz^  A  i  =  17°  39^'  Na.  Measare^ 
meats  (approz.)  on  artif.  cryst. : 


2H«j  =  I41' 


8Tr  =  76°  (LI)  Groth  &  Araruni  ■ 


Bnbiierite  from  Colorsda,  with  estlncUoa-angle  =  17°,  Is  pleocbrolc  (Pfd.*)  with  c  green, 
t  yellowish  brown.  The  color  varies  in  the  same  section  presumably  from  variation  in  amount 
of  FeO. 

Coup.,  Tar. — Tnngstate  of  iron  and  manganese  (Fe,Mn)WO,.  In  Wolframitb 
Fe :  Mn  =  chiefly  4  : 1  and  2  :  3,  but  varying  from  9  :  1  to  3  :  3.  HUbneritb  ia 
nearly  pure  MnWO^ 

The  percentage  composition  for  the  pure  tnngstates,  and  the  compounds  in  various  ratios 
lietween  them  ■--'-■' 


Is  aa  follows: 

PeOiMoO 

WO. 

FeO 

HnO 

1:0 

76-8 

23-7 

—      =    100 

76-4 

19-7 

80    =    100 

76-4 

18-9 

4-7    =    100 

7«4 

11-9 

11-7    =    100 

70-6 

9-6 

140    =    100 

76-6 

— 

284     =     100 

984 


TUNQ8TATB8,  M0LTBDATE8, 


Wolframite.  Often  in  crystals  as  above  described.  Color  and  streak  nearly  black.  Opaqoa 
Chiefly  ferrous  tuugstute. 

HuBNKRiTK.  Usually  iu  bladed  forms,  rarelv  in  distinct  terminated  crystals.  Color  browB' 
ish  red  to  hair- brown  to  ueiirly  black.  Streak  yellowish  brown,  greenish  gray.  Often  trausluoenL 
Optical  cbaraclers  as  above.     Chiefly  manganese  tun^atate. 

Megabatiie,  supposed  to  have  a  different  composition,  was  later  shown  (Rg.)  to  belong  here. 
Crystals  from  Scblackenwald  gave  Qroth  and  Arzruni  tbe  forms:  a,  h,  e,  n,  m,  y,  6,  A,  a>.  d. 

Anal.— 1.  Beck  &  Teicb,  Yh.,  Min.  Ges.,  4,  814,  1869.  2,  Liveraidge,  Min.  N.  S.  W.,  85, 
1888.  8-6.  Kerndt.  J.  pr.  Ch.,  42,  81,  102.  105,  1847.  7,  Oeuih,  Am.  J.  Sc.,  28,  268, 1867. 
8.  Beck  &  Teich,  ib.,  p.  817.  9,  Camot,  C.  R..  79,  687,  1874;  two  other  analyses  gave  0'9.  0-96 
TaaC.     10,  BernouilU,  Pogg.,  Ill,  608,  1860.     11-14,  Kerndt,  1.  c. 

15.  Pbilipp,  Rg.  Miu.  Ch.,  286.  1875,  earlier  analyses  (Rg.)  were  made  on  less  pure  materisl. 
16,  Beck  &  Telcb,  lb.,  p.  815.  17,  Eulibin.  Yb.  Min.  Ges.,  3,  1,  1868.  18,  PflQcker,  Doroeyko. 
8d  App.  Miu.  Cbili,  9, 1871.  19-22,  F.  A.  Genth.  priv.  coutr.;  tbe  hQbnerite  from  Cement  Creek 
has  also  been  analyzed  by  H.  F.  Keller.  J.  Fraukl.  Inst.,  128.  158,  1889.  28,  W.  F.  Hinebrand, 
Am.  J.  Sc. ,  27.  857,  1884.  24,  A.  H.  Low,  ibid.,  p.  858.  See  further  Kerndt,  Schaffgotscli,  1.  c 
also  5tb  Ed.,  pp.  602-605. 


Wo{framile. 

1.  Adun-Chalon 

2.  luverell,  N.  8.  W. 
8.  Cliauteloup 

4.  Moute  Yideo 

5.  Harzgerode 

6.  Ebrenfriedersdorf 

7.  mowe  Mt.,  N.  C. 

8.  Altai 

9.  Meymac 

10  Traversella 

11.  Altenberg 

12.  Scblackenwald 

13.  Monroe,  Ct. 

14.  Zinnwald 

Hubneriie, 

15.  Scblackenwald  Megdbarite 

16.  Bayevka,  Ural 
17. 

18.  Morochocha 

19.  Bouita  Mt.,  N.  M. 

20.  N.  StarM.,  Silverton 
21    Cement  Cr.,  Silverton 
22.  Nye  Co.,  Nevada 

28.  Ouray  Co.,  Col. 

24.  Phillipsburg,  Mont. 


G. 

6-406 

7  48-7-51 

7  •5-7-51 

728 

7-50 

7-50 

6-968 

6-54? 


719 

7-48-7-54 
7-41-7-49 
7-22 


WO,     FeO     MnO    CaO 


7-267 
7-867 


6-718 
6-891 

7-177 


i  75-55  21-81 

77-64  18-76 

75-88  19-82 

7602  19-21 

75-90  19-25 

75-88  19*16 

75-79  19-80 

f  75-56  16  22 

74-25  15-85 


75-99 
75-44 
75-68 
75  47 
76-84 


78-60 
76  61 
74-82 
7512 
76-83 
74-75 
76-68 
74-88 
75-68 

74-82 


16-29 
9-64 


956  14-80 
9-58  14-26 
9-61    14-21 


2-87  0-26  MgO  0-61  =  100 

412  —    =  100-52 

4-84  —    =    99*99 

4-75  —    =    99-98 

4-80  —    =    99*95 

4*96  "-    =  100 

5-85  0  82SnO,<r.  =101*26 

8-42     —    =  100-20 

6-51  0-80  MgO  0-04.    Ta,Oi  I  Id 

[H,o  0-70  =  n-» 

8  46    4-08=    99  76 
14-90     —    =    99-98 

—  =    99-54 

—  =    9926 

—  r=  100-16 


8-74  22-24  —    =99  58 

4-64  18-59  0-17  MgO  0-20=100-21 

2-11  20-90  1-80  SiO,  028  =  9691 

142  23-21  —    = 

8  82  19-72  018  MgO  tr,  =  100 

2-91  21-98  0-11  MgO  lr.=    9970 

1-61  21-78  009  MgO  <i-.  =  10011 

0-56  28-87  014  MgO  0-08.  Cu  008=99-« 

0  24  28  40  0  18SiO,0-62,    Nb,O.0-05?  = 

[100-Oa 

0-06  2500  —    =99-88 


Pjrr.!  etc.— Wolframite  fuses  B.B.  easily  (F.  =  2*5-8)  to  a  globule,  which  bas  a  crystalliM 
surface  aud  is  magnetic.  With  salt  of  pbospborus  fives  a  clear  reddisb  yellow  glass  while  hot, 
wbich  is  paler  on  cooling;  in  U.F.  becomes  dark  red;  on  cbarcoal  wiib  tin,  if  not  too  satumted, 
the  bead  assumes  ou  cooliug  a  green  color,  wbich  continued  treatment  in  R.F.  changes  to  red- 
disb yellow.  With  soda  and  niter  on  platinum  foil  fuses  to  a  bluish  green  maugtinate.  l>ecoiii- 
g>sea  by  aqua  regia  witli  separation  of  tungstic  acid  as  a  yellow  powder,  which,  when  treated 
.B.,  reacts  as  under  tung&tite  (p.  202).  Wolframite  is  sufficiently  decomposed  by  concentrated 
sulphuric  acid,  or  even  hydrochloric  acid,  to  give  a  colorless  solution,  which,  treated  with 
metallic  zinc,  becomes  intensely  blue,  but  soon  bleaches  on  dilution. 

HUbnerite  is  less  fusible  than  wolfmmite  and  gives  a  strong  manganese  reaction. 

Obs.— Wolframite  is  often  associated  with  tin  ores;  also  In  quartz,  with  native  bismuth, 
scbeelite,  pyrite.  galena,  sphalerite,  etc.  It  occurs  in  fine  crystals  at  Scblackenwald,  Scbuee- 
berg,  Geyer.  Freil)erg,  Altenberg.  Ehrenfriedei-sdorf.  Zinnwald,  and  Nerchinsk,  aud  other 
places  mentioned  above;  at  Clmnteloup,  near  Limoges,  in  France;  near  Redruth  and  elaewhcR 
m  Cornwall  witb  tin  ores;  in  Cumberland  (the  mtio  2  :  8  at  Locbfells.  that  of  4:  1  at  Godo1pbin*s 
Ball);  on  the  Island  of  Hona,  one  of  the  Hebrides;  in  the  aurifenms  sand  of  tbe  Wicklow  riven, 
Ireland,  with  tin  Also  in  S  America,  at  Oruro  in  Bolivia.  With  tin  stone  at  varioua  points  in 
New  England,  New  South  Wales;  in  quartz  veius  at  luverell  and  elsewhere  in  Qough  Co. 

In  the  U.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  native 
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itb  aad  the  other  luinerals  above  mentioned,  often  pseudomorpbous  after  scbeelite,  in  small 
Lities  at  Trumbull,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Canidage  farm. 


bismutb 
quantities 

near  Blue  Hill  Bay,  Me.;  at  the  Flowe  mine.  Mecklenburff  Co.,  N.  C,  with  scbeelite;  in  Mis- 
souri, near  Mine  la  Motte,  and  in  St.  Francis  Co.,  1^  m.  from  St.  Francis  River;  in  a  gneiss 
buuhier  on  the  W.  shore  of  Chief  Island,  L.  Couchiching,  Ontario. 

Tlie  original  htibnerite  was  from  the  Erie  and  Enterprise  veins,  in  Mammoth  dist.,  Nevada, 
iu  a  vein  3-<4  feet  wide  in  argillyte,  with  scbeelite,  fluorite,  and  apatite.  Occurs  also  in  quartz  of 
the  Royal  Albert  vein,  Uncompahgre  district,  Ourav  County,  Col.;  at  the  North  Star  mine, 
Sultan  Mt.,  and  Cement  Creek,  BonUa  Mt.,  both  near  bilvertou,  San  Juan  Co.  At  Phillipsburg, 
Montana;  at  the  v;omstock  mine.  Black  Bills,  S.  Dakota;  Bonita  Mt.,  near  White  Ouks,  Lincoln 
Co.,  New  Mexico. 

Also  found  in  Peru,  Morococha,  province  of  Tarma,  and  in  rhodochrosite  with  friedelite 
and  alabandite  at  Adervielle  in  the  Pyrenees.   The  original  megabasite  was  from  Schlackenwald. 

Alt.— Wolframite  occurs  altered  to  scbeelite  b^  a  substuution  of  calcium  for  iron;  the 
opposite  exchange  is  more  common,  and  wolframite  pseudomorphs  after  scbeelite  are  often 
met  with. 

Ref.— '  Ann.  Ch. Phys..  19, 168, 1870.  Krenner gives forEhrenfriederadorf 082447 : 1 : 0  86041, 
IS  =  89^  89  3S".  Min.  Mitth.,  p.  9,  1875.  Seligmann,  for  Sierra  Almagrera  (FeO  19*95,  MuO  8  15 
Doelier)  0-82144 : 1 :  0-87111.  fi  =  89'  84',  &.  Kr.,  11.  347,  1886.  The  species  was  formerly 
regarded  as  orthorhombic;  its  monoclinic  character  was  first  suggested  in  1850.  Dx.,  ib.,  28, 168. 
See  al»o  Rose,  Pogg  ,  64.  171,  1845  (relation  to  coltimbiie),  Kerndt,  1.  c  ,  and  Oroth  and  Arzrunf 
for  measurements  of  artif.  FeWO«,  MnWO*,  etc..  Pogg.,  149,  287,  1878. 

'  Dx.,  1.  c,  1850  and  1870.    »  Mir.,  Min.,  478.  1852.    *  Eremeyev,  Vh.  Min.  Ges..  17,  801 
1872.     ^  Groth  and   Arzruni,   on  megabasite,  1.  c.      *  Enr.,  FelsObfinya,  1.  c.    *>  Slg.,  Sierrv 
Aimngrera.  Spain,  1.  c.    *L.  c,  cf.  also  Dx.,  Bull.  Soc.  Min.,  6,  105,  1882.    *  Pfd.,  priv.  contr., 
N.  Stiir  mine,  Silverton.  Colorado. 

Ferbbritb.  Ferberit  if.  L,  T,  Liebe,  Jb.  Min.,  641,  1863,  attributing  the  name  t( 
Breitbuupt.    Ferrowolframit  Weiab,,  Synops.  Min.,  43,  1875. 

Monoclinic.    Axesd:  S :  ^  =  0*8229  : 1 :  0*8462,  assuming  /S  =  89"  22'  as  with  wolframite 

Forms  on  artif.  cryst.  (FeWO«) :  a  (100,  i-i),  b  (010,  i-l);  m  (110,  /),  g  (120.  i-k);  d  (102,  -  H) 

e  (Oil,  1-i);  K  (111,  1).    Angles:    mm"  =  78*  58',   g^  =  62-  84',   cd  =  27'  5',  «j  =  40"  14'. 

See  Qroth  and  Arzruni,  Pogg.,  149,  287,  1878. 

The  original  "ferberite"  was  massive,  granular,  with  some  imperfect  planes  of  crystallization. 
Cleavage:  b  perfect.  H.  =  4-4*5.  G.  =  6  801  Breith.;  7*109  Rg.  Luster  imperfectly  vitreous,  a 
little  submetallic-adamantine.    Color  black.    Streak  brownish  black  to  blackish  brown.    Opaque. 

Compositicm  of  artif.  cryst.,  ferrous  tungstate,  FeWOi  =  Tungsten  trioxide  76  8,  iron  prot- 
oxide 23*7  =  100.    A  little  manganese  is  also  present. 

Analyses  of  "ferberite"  from  Spain:  1.  Liebe,  1.  c,  deducting  1*89  limonite  (Rg.)- 
2,  Rg.,  Ber.  Ak.  Berim.  175,  1864.  and  J.  pr.  Ch..  92,  268,  1864. 


1.  Spain 

2.  •• 


WO, 

SnO. 

FeO 

MnO 

MgO 

CaO 

70*11 

0*14 

23-29 

8  02 

0-42 

1-75  A1,0, 117  =  99*90 

[69-27]* 

016 

2600 

8  00 

— 

1-57  =  100 

»  Direct  determinations,  69*49-69*88. 


These  analyses  do  not  conform  to  FeWO*.  rather  to  2FeW04  +  FeO  or  SFeWO*  +  FeO; 
further  note  that  a  "  ferberite  "  stated  to  come  from  Sierra  Almagrera  proved  (as  described  by 
Seliemann,  ref..  above)  to  be  wolframite  with  Fe :  Mn  =  5:1.  The  existence  of  the  pure 
FeW04  in  nature  is  hence  not  proved,  though  made  artificially.  The  original  ferberite  was  from 
the  Sierra  Almagrera  in  southern  Spain,  in  argillaceous  schist,  with  quartz.  Named  after  R 
Ferber  of  Gera. 


Scheelite  Group.     Tetragonal. 

814.  POHBFT.TTP.  Tennspat.  Lapides  stanniferi  spatlmcei  **lik  en  hiiit  spat"  (fr. 
Bobemia),  Wall.,  Min.,  303.  1747.  Not  Tungsten  von  Bastnaes  [=  CerileJ  Oronst.,  Ak.  H. 
Stockh  ,  1751.  Min.,  183,  1758.  Staiuium  spathosum  8ul>diaplianum  album  Linn.,  Syst ,  1768. 
Tungsten  (=  Tongstic  Acid  and  Lime)  Scheele,  Ak.  H.  Stockh.,  1781.  Schwcrstein  Wern., 
Ber^m.  J..  386.  1789;  Kant.,  Tab  .  2«,  1791.  Sclieelerz  Kam.,  Tab..  56  IsOO,  74,  1808. 
Tunjjstate  of  Lime.  Tungstein.  Scheelin  calcaire  ££.,  Tr.,  4,  1801.  Scheelspath  Breitfi.,  Char., 
28.  1820.     Scheelit  Leonh.,  Handb.,  594,  1821. 

Tetiagoiml;  with  pyramidal   hemihedrism.      Axis  (J  =  1*5356;  001  A  101  = 
56**  55|'  Dauhor* 
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Forms*; 

c  (001,  0) 

a  (100,  U) 
f»(110, /) 
r  (430,  v|) 
9,  (120.  %•%) 


d  (106,  H) 

»  (206,  l-i)* 

^  (102,  i-i) 

r  (708.H)» 

0  (101,  l-») 

/  (114.  i) 


/?  (113.  i) 
«  (112.  i) 
P  (111,  1) 

tt  (416,  H) 
f  (811,  8-8) 


I  (121  12.  1-12) 
A  (616,  1-6) 
i  (414.  1-4) 
h  (813.  1-8) 
^  (212,  1-2) 
6,  (121,  2.2)» 
f  (181.  8-8) 


g,  (122,  1-2) 
y,  (185.  H) 
A.  (138,  1-8) 
v>.  (15:^.  J^) 
<,  (142,  Z^f 


1. 


3. 


6. 


6. 


7. 


Figs.  1.  Traveraella,  Bauer.      2,  Trumbull,  Conn.      8,  7,  Schlackenwald,  Bauer. 

4,  6,  6,  Zinnwald,  Id. 


dd 

=  28*  68' 

ee" 

j^ 

118'  61' 

AA»^ 

=  63'  26' 

pk 

=  80'  2T 

m' 

=  48'  m' 

w'^ 

=  64'  34' 

pi 

=  36'  59* 

Oi/ 

=  6r  r 

ep 

=s 

65'  16i' 

A*^ 

=  66'    r 

ee' 

=  72"  40i' 

r' 

= 

67'    0' 

e'it, 

=  15'  44' 

fi/3" 

s: 

71'  48' 

el 

=    8'  69i' 

eX 

=  20*   r 

r 

=  89*  26' 

W 

ss 

94' 48' 

ek 

=    9'  81' 

••, 

=  27'  ir 

pfi' 

=  48*  60i' 

PP" 

= 

180'  88' 

ei 

r=  11'  60' 

■  . 

j%  j^  n       ^  M^t 

w' 

=  62"  41' 

PP^^ 

—" 

♦49'  27' 

eh 

=  16'  36^ 

a% 

=  22'  ly 

pp' 

=  79"  66i' 

tft  ^ 

eg 

=  22'  44' 

^g. 

=  89'  23 

ep 

=  89"  68' 

«. 

=s 

78'  22' 

ep 

=  39'  68' 

ae 

=  58'  89' 

eg 

£5 

59"  47' 

M. 

=  68'  18i' 

eo 

=  37*  81' 

eh 

— 

es-*  i7i' 

# 

ft 

=  5r  57 

ee 

=  66'  66' 

ei 

ss 

67'  48' 

P", 

=  28'  21' 

hh. 

=  41'  40' 

dd' 

=  84"    9' 

ek 

S3 

57'  26' 

^ 

=r  17'  14' 

*•.'" 

=    6'  56 

a" 

=  68°    7' 

M/' 

=s 

23'  16' 

=  24'  22' 

aa;' 

'  =  31*  \Z 

00" 

=  76'    2' 

g^^ 

=s 

60'  26' 

P»- 

=  28'    8' 

Twine:  (1)  tw.  pi.  a,  both  contact-  and  penetration-twins;  the  comp.-face 
vsnallj  tty  also  c.  Habit  octahedral^  e  predominating,  also  with  o;  again  tabular  j  c 
Faces  c  rough;  e  striated  ||  edged/^,;  m  the  twins  a  feather-like  striation  meeting 
in  a  medial  line.     Also  reniform  with  columnar  structure;  and  massive  granular. 

Cleavage:  p  (HI)  most  distinct;  e  (101)  interrupted.  Fracture  uneven. 
Brittle.  H.  =  4-5-5.  G.  =  5-9-6-1;  6-059  Bejiuce  Co.,  Quebec,  Ferrier.  Luster 
vitreous^  inclining  to  adamantine.     Color  white,   yellowish  white,   pale   yellow. 
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brownish,   greenish,   reddish;    sometimes  almost  orange-yellow.      Streak  white, 
Tran!Bparent  to  translucent.     Optically  +•     Indices: 


GD  =  1-918-1 -919 


e  =  1-934-1-935  red,  Dx. 


Comp. — Calcium    tungstate,    CaWO^  =  Tungsten  trioxide  80*6,   lime  19*4 
=  100. 

Moljbdeoum  is  usually  present  and  may  replace  a  coDsiderable  part  of  the  tungsten 
(cf.  beluw).  Copper  replaces  calcium,  see  cuproscbeelite  (p.  988).  Didymium  (Ce,LH)  may  be 
present,  a  section  of  the  miueral  showing  strong  absorption  bands  (Cossii).  Carnot  found  0*4 
p.  c.  Ta^Oft  in  scbeelite  from  Meymac,  Corr^ze,  C  R.,  79,  637,  1874. 

Analyses.  5tli  £d.,  p.  505.  R.  A.  A.  Johnston  obtained  for  the  crystallized  scheelite  of 
Beauce  Co.,  Quebec : 

G.  =  6059  Perrier         WO,  7990       CaO  1937       810,  029       FcO,  070  =  100  26 

Traube  (Jb.  Min.,  Bell.  Bd.,  7,  28*2.  1890)  has  shown  that  molybdenum  is  usually  present 
in  scheelite,  and  sometimes  replaces  a  considerable  part  of  the  tungsten.  The  white  and  light 
yellow  varieties  contain  the  least,  and  the  dark  colored  the  most ;  the  amount  varies  widely 
even  in  crystals  from  the  same  locality.  The  presence  of  the  molybdenum  probably  exerts  an 
important  intiuence  upon  the  angles  of  the  species,  cf.  i-ef.  ^ 

The  following  are  Traube's  analyses  : 


i< 


(t 


1.  Zinnwald,  redhm.,  erysi, 

2.  **         yw.  hm, 
8.         "  light  yw, 

4.  "  light yw.  brn,,  erysU 

5.  "         gr,  uk.,  mas9, 

6.  Altenberg,  gr.  toh.,  cry%U 

7.  Schwarzenberg,  wh.,  kernel 

8.  *'  yw,  brn.t  shell 

9.  Schlackenwald,  wh.,  er,  mass, 

10.  Haslithal,  transp.  eryst. 

11.  Traversella,  yw,  gray,  eryst, 

12.  "  haney-yw.,    " 
18.  Car  rock  Fells,  yw.  toh,,  mass. 

14.  Pot  M.,  8.  Africa,  gray,  mass, 

15.  •*  ' 

16.  Mt.  Ramsay,  Tasmania 

17.  New  Zealaud 


G. 

5-88 

608 

601 

6  08 

606 

607 

612* 

602* 

618 

6-14 

6*06 

6  04 

601 

6-96 

609 
601 


WO. 

MoO, 

CaO 

71-08 

8-28 

20-33=    99*64 

75-29 

3-98 

20*34=    99*61 

76-78 

3-69 

19-86  =  100-83 

77-84 

2-28 

19*48=    99-55 

78-04 

1-92 

19-57=    99  58 

77-54 

2  08 

19-91  =    99-48 

79-94 

tr. 

19-57  MgO  tr.  = 

99-51 

80-17 

007 

19  49  MgO  tr.  = 

:  99-88 

79-76 

tr. 

19-67=    99-43 

8016 

tr. 

19  65  =    99  81 

78-57 

1-62 

19-37  CeaO,-  tr. 

=  99*56 

79-68 

0-76 

19-29  Ce,0,*  tr. 

=  99  78 

79-97 

0-35 

19  27  =    99-59 

70-56 

809 

20*05  CuO  0-34  : 

=  99-04 

71-59 

7-68 

20-51  =    99  78 

79-77 

tr. 

19-65=    99*42 

80-29 

tr. 

19*44=    99  78 

*  By  Frenzel. 

• 

"  (Ce.Di,La)sOs. 

Molybdenum  is  also  present  in  the  scheelite  of  TzsjO,  IgelstrOm,  G.  F5r.  FOrb.,  13, 
122, 1891. 

Pjrr.,  etc. — B.B.  in  the  forceps  fuses  at  5  to  a  semi-transparent  glass.  Soluble  with  borax  to 
a  transparent  glass,  which  afterward  becomes  opaque  and  crystalline.  With  salt  of  phosphorus 
forms  a  glass,  colorless  in  outer  flame,  in  inner  green  when  hot,  and  fine  blue  when  cold;  varie- 
ties containing  iron  require  to  be  treated  on  charcoal  with  tin  before  the  blue  color  appears. 
In  hydrochloric  or  nitric  acid  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Obs.— Scheelite  is  usually  associated  with  crystalline  rocks,  and  is  commonly  found  in 
connection  with  cassiterite,  topaz,  fluorite,  apatite,  molybdenite,  or  wolframite,  in  quartz;  also 
associated  with  gold. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia,  Altenberg  in  Saxouy,  and  FUrstenberg 
near  Schwarzenberg:  from  Riesengrund  in  the  Riesengebirge;  the  Knappenwand  in  the  Unter* 
sulzbachthal,  Tyrol,  and  the  Krimlerthal;  the  Eammegg  near  Gutannen  in  the  Bernese  Oberlaud; 
in  fine  crystals  at  Carrock  Fells  in  Cumberland,  with  apatite,  molybdenite,  and  wolframite.  'Also 
at  Schellgaden  in  Salzburg;  from  the  Meiseberg  near  Neudorf  in  the  Harz;  Ehresfriedersdorf  in 
Saxony;  POsing  in  Hungary;  Tniversella  in  Piedmont,  in  fine  crystals,  sometimes  transparent, 
also  very  large  (I  pound);  and  in  the  Val  Toppa  gold-mine,  near  Domo  d'Ossola.  Piedmont; 
Meymac,  Corrdze,  France  (containing  TatOa);  Dalecarlia  and  Bitsberg  in  Sweden;  Piikftranta  in 
Finland  at  the  tin  mines  (G.  =  6*084):  Framont  in  the  Vosges,  with  pyrite  in  polished  crystals, 
often  twins;  at  the  copper  mines  of  Llamuco,  near  Chuapa  in  Chili,  of  a  reddish-gray  color, 
mixed  with  green,  due  to  chrysocolla. 

In  New  Bouth  Wales,  at  Adelong,  from  a  gold  mine.  New  Zealand,  massive;  Mt.  Ramsay, 
Tasmania,  with  cassiterite;  at  the  Pot  mine,  in  south-western  Africa. 

In  the  U.  States,  crystallized  and  massive  at  Lane's  Mine,  Monroe,  and  at  Huntington,  Conn., 
with  wolframite,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  Trumbull,  sometimes  in  large 
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crystals  an  inch  or  more  in  leoetb,  often  partlj^  altered  to  wolframite;  the  crystals  are  embedded 
in  quartz.  Also  at  Chesterliela,  Mass.,  in  albite,  with  tourmuHue;  at  Bangle  uiiuep  in  Cabarrus 
Co.,  K.  C;  and  Flowe  mine.  Mecklenburg  Co.,  some  crystals  at  the  lulier  locality  baving  a 
nucleus  of  wolframite;  in  the  Mammoth  mining  district,  Nevada;  with  eold  at  the  Charity  mioe» 
Warren's,  Idaho;  at  Murrav,  Idaho,  on  the  west  slope  of  Cceur  d'Aldne  Mts.;  also  at  the  Golden 
Queen  mine,  Lake  Co.,  Colorado. 

Fine  crystals  of  scheelite,  some  over  two  inches  long,  occur,  with  puWerulent  tungstite,  in 
quartz  veins  cutting  the  slates  and  sandstones  of  the  lower  Cambrian  or  gold-l>eariug  series  in  the 
townships  of  Risborough  and  Marlow,  Beuuce  County,  Quebec;  the  associated  minerals  are 
argentiferous  galena,  sphalerite,  pyrite,  chalcopyrite,  etc.  (Ferrier). 

Tuugstic  acid  was  discovered  in  this  species  by  the  Swedish  chemist  Scheele,  in  1781.  The 
word  tungsten,  first  used  by  Cronstedt,  is  Swedish  for  heavjf  stoThe. 

Alt.— Occurs  altered  to  wolframite,  tungstate  of  iron  and  manganese,  by  the  action  of  a 
solution  of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron 
arising  from  the  decomposition  of  pyrite;  crystals  more  or  less  altered  to  wolframite  are  common 
at  many  localities.     Also  to  kaolinite  (Ehrenfriedersdorf). 

neL—^  Pogg.,  107,  272.  1859;  confirmed  by  Rg..  Zs.  O.  Oes.,  19,  493,  1867.  also  by  Bauer. 
Triiube  (1  c),  in  discussing  the  presence  of  molvbdenum  in  scheelite,  obtains  the  valuer  s 
72"*  86^'  and  6  =:  1*5815.  for  pure  scheelite  from  Schwarzenberg  and  Riesengrund,  containing  only 
a  trace  of  MoOi.  He  also  dves  the  following  table,  reproducing  the  results  of  the  authors  named; 
to  these  the  value  for  powellite  (p.  989)  is  added. 


Schwarzenberg )      ^.^^^  ^^.^^^^^ 


Riesengrund 

Neudorf 

Zinnwald 

Neudorf 

Krimlerthal 


r 


1-5829  Dbr. 
1-5854  Dbr. 
1-5849  Dbr. 
1*5849  Zeph. 


Zinnwald  ) 
Neudoi-f    C 
Truversella 
Powellite 
CaMoO« 


1*5855  Dbr.    (Mean  result.) 

1-5864  Ruth 
1  5445  Melville 
1-5458  Hiortdahl* 


*  Bauer,  who  gives  a  monograph  for  the  species,  with  many  figures,  calculated  angles, 
adding  18  new  forms,  Jahr.  Ver.  Wilrtt.,  129.  1871.  '  Groth,  Riesengrund,  Min.-SammL 
Strassb.,  157.  1868.  «Rath.  Traversella,  Ber.  nied.  Ges..  Dec.  4.  1882.  and  Zs.  Kr.,  8.  298,  188& 
*  Zeph  .  Krimlerthal.  Lotos.  1885.  •  On  the  form  of  CaMoOf,  SrMoO«,  BaMoO^,  see  Hiortdabl 
Zs.  Kr..  12.  411,  1887. 

816.  OUPROTUNOSTITZI.  Cuproscheelite  J.  D.  Whitney,  Proc.  Cal.  Acad..  3,  287. 
1866.  Tungstate  de  cuivre,  Domeyko,  Ann.  Mines,  16,  537,  1869.  Cuprotungsiite  Adaim, 
Tableau  Min.,  p.  82,  1869. 

Crystiilline-grannlar.     Also  in  crusts. 

Cleavage  distinct  in  one  direction.  H.  =  4*5-5.  Luster  highly  vitreous. 
Color'  pistachio-green,  passing  to  olive-  and  leek-green.  Streak  light  greenish  gray 
to  greenish  yellow. 

Comp. — Tungstate  of  copper,  CuWO.:  also  tungstate  of  copper  and  calciam, 
(Ca,Cu)WO,. 

AnaL— 1,  Domeyko.  Ann.  Mines,  16,  587,  1869.  2,  Whitney,  1.  c.  8,  Domeyko,  1.  c  4, 
Id.,  ibid.,  3,  15,  1848. 


1.  Chili,  Cuproiunffstite 

2.  htkVaz.tCuproi^fieeUte 
8.  Chili 
4. 


tt 


«* 


!• 


WO.  CuO  CaO 

56  48  80-68         200  Fe,0,  2*53,  8iO,  887,  H,0  462  =  1001$ 

79  69  6  77  1095  FeO  0  81.  H,0  140  =  9912 

[76-00]  510  15-25  Fe,0,  155,  SiO,  040,  H.O  170  =  100 

75-75  8-30  18-05  SiO.  075  =  97*85 


Pjrr.,  etc.— In  the  close<l  tube  blackens,  and  gives  off  water.  B.B.  fuses  to  a  black  gUss, 
and  colors  the  tliime  au  intense  green.  On  charcoal  blackens,  fuses  with  a  little  intumesoeuoe, 
formiug  tiiially  a  slag  containing  minute  particles  of  metallic  copper.  With  tluxes  gives  reactions 
for  tungsten  and  copper.  Easily  soluble  in  hydrochloric  acid,  tungsten  trioxide  beiDg  separated 
from  the  solution. 

Obs.— Cuprotungstite  is  from  the  copper  mines  of  Llamuco,  near  Santiago,  Chili,  and  is 
stated  to  enveiop  kernels  of  cuproscheelite.  Ordinary  scheelite  is  said  to  occur  also,  andtbe 
cupreous  varieties  mpy  be  the  result  of  altei-ntion.  The  original  cuproscheelite  was  from  the 
vicinity  of  La  Paz.  Lower  California,  in  a  red  metamorphic  rock,  associated  with  black  tourmaline. 
Also  mentioned  by  Traubc  (1.  c  p.  241)  as  enveloping  the  scheelite  from  the  Pot  mine,  south* 
western  Africa. 
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»19.  POWBLXJTB.     F:  H.  Melmlle,  Am.  J.  Sc.,  41,  188,  1891. 
Teiragonal.     Axis  6  =  1-5445;  UOl  A  lOl  =  57°  4}'  Melville. 

In  minute  octahedrul  crystals  with  6(001,  0),  e  (101,  1-t),  p  (111,  1). 

Angles:  «'  =  73''  49'.  ee"  =  114*  9',  pp'  =  80"  1'.  pj/'  =  180'  48'.  pp^^  =  •49'  12'. 

No  distinct  cleavage.     Fracture  uneven.     Brittle.    H.  =  3'5.     G.  =  4'526. 
Lmater  resinous.     Color  yellow  with  marked  greenish  tinge.     Subtransparent. 

Gomp. — Essentially  calcium  molybdate,  CaMoO^  =  Molybdenum  trioxide  72*0, 
Kme  28*1/  =  100.    Calcium  tungstate  is  also  present. 
.—Melville.  1.  c. 


MoO,  58.^^8      WO,  10';28      CaO  26-56      810,825      MgO  016      Fe,0, 1 '66  =  99*47 

Pyr..  etc — Fuses  about  5  to  a  gray  mass.  Reacts  for  molybdenum  with  salt  of  pbosphonu, 
cf .  scheelite.    Decomposed  by  nitric  and  by  hydrochloric  acid. 

Obs. — Found  at  the  Peacock  lode  in  the  '*  SSeveu  Devils  "  mining  district  in  western  Idaho. 
It  is  associated  with  an  arKeniifert>us  bornite  and  dark  brown  garnet.    Cf.  ref.**,  p.  988. 

JSamed  for  Major  J.  W .  Powell,  Director  of  the  U.  S.  Geological  Survey. 

817.  STOIiZrrz:.  Scheel-Blelspath  Breith,,  Char..  14,  1820.  Tungstate  of  Lead.  Blei- 
flcbeelat,  Wolframbleierz,  Scheelsaures  Blei,  Oerm.  6cheelitine  Beud.,  Tr.,  2.  662, 1882.  Stohdt 
Raid  ,  Uandb.,  604. 1846. 

Tetragonal;    with    pyramidal  hemihedrism.      Axis  6  =  1*5667;    001  A  101 
=  57^  27'Xerndt*. 

Fonns :    c  (001.  0);  ta  (110,  /);  e  (101,  hi);  v  (112,  i),  n  (111,  1),  0  (221,  2). 

Angles:  «'  =  78- 10',  rw'  =  68'  19*.  ee'  =  114' 64 ,  w "  =  96* 61',  nn'  =  80"  15',  nn"  =  181" 26'. 
»»»•  =  ♦48"  80.  00'  =  87"  18',  «?"  =  154"  34'. 

Habit  acute   octahedral.     Crystals  often  1. 

indistinctly  aggregated. 

Cleavage:  c  imperfect;  n  more  so.  Frac- 
ture conchoidal  to  uneven.  Brittle.  H.  =  2*75- 
3.  G.  =  7'87-8*13.  Luster  resinous,  sub- 
adaniautiiie.  Color  green,  yellowish  ^ay^ 
brown,  and  red.  Streak  uucolored.  Faintly 
translucent. 

Comp.  -  Lead  tungstate,  PbWO^  =  Tung- 
sten trioxide  51*0,  letid  oxide  49*0  =  100. 
Analyses,  5th  £d.,  p.  607. 

Pyr.,  etc.— B.B.  decrepitates  and  fuses  at  2  to  a 
crystalline    lustrous,  metallic  penrl.      With  soda  on 
charcoal  yields  metallic  lead.    With  salt  of  pho»phorus      Fig.  1.  Des  Cloizeaux.      Fig.  2,  L^vy. 
gires  ill  O.F.  a  colorless  glass,  which  in  R.F.  becomes 
blue  on  cooling.     Decomposed  by  nitric  acid,  leaving  a  yellow  residue  of  tungsten  trioxide. 

Oba.— Stolzi:e  occurs  at  Zinuwald  in  Bohemia,  with  quartz  and  mica;  in  Chili,  provhice  of 
Coquimbo;  at  Southampton,  Mass. 

This  species  was  first  made  known,  according  to  Breitbaupt,  by  Dr.  Stolz,  of  Teplltz. 

Rel— •  J.  pr.  Ch.,  42,  113.  1847.  he  gives  w/i»»  =  48°  80'  14".  but  the  seconds  are  of  no 
▼alue  as  the  crystals  did  not  admit  of  exact  measurement.    Levy.  Pogs?.  Ann  .  8.  513.  18*26. 

818.  WniiFZINITZI.  Plumbum  spatosum  flavo-rubrum.  ex  Annaberg  Austr.  v.  Bam, 
liithoph..  1.  90  1772.  Kflnitherisclier  Bldspatli  v.  Jacquin,  Miscell.  Austr.,  2.  1781,  Vienna; 
Wulfen,  Abhandl.  K.  Bleisp.,  Wien.  1785.  fol.  Plomb  jaune  <fe  Zwfo.  3,387, 1788.  Gelbblderz 
Wem„  Bergm.  J.,  384. 1789.  Yellow  Lend-spar,  Molvbdennted  Lead  Ore,  Kirtoan,  Min..  2.  212, 
1796.  Plomb  molybdat6  11.,  Tr..  3,  363,  1801.  Molybdate  of  Lead.  Molybdftnbleispath, 
Kleimolybdat.  Oei-in.  Melinose  Bend,,  Handb.,  2,  664.  1832.  Wulfenit  Haid,,  Handb.,  504, 
1841.     Chromowulfenite  Schranf.  Ber.  Ak.  Wien.  63  (1),  184,  1871. 

Tetragonal,  with  pyraniidal  hemihedrism.      Axis  d  =  1*57710;  001  A  101  = 
57**  37  J'  Dauber'. 
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Figs.  1-5.  Ooodenoueh  :  1,  Phenlxyille ;  2,  8.  Red  Cloud  mine,  Yuma  Co.,  Arizona; 
4,  Pheoixville ;  6,  Utah.    6,  After  Dx.    7,  Bleiberg.  after  Haid. 


tf      = 

eu     = 
ee      = 

0000"  = 


88"  25' 
51"  56' 
73'  20' 

88'  15' 

57'  87 

0**  41' 


tr 


uu"  = 

yy"  = 

gq"    = 


ir  151' 

55*  28' 

76"  81' 

92"  52' 

115"  15' 

134"  10' 


ww'  = 
nn'   = 


\V  12' 
49*  54' 
80"  22' 


." 


•  r 


1W        = 


PP 


M 

^5 

36" 

88' 

<^ 

sz 

65" 

51' 

KW" 

2^ 

15" 

52' 

nn 
rr" 
dtf" 


»/ 


81*    9* 

85"  21' 

78"  15f 

♦181"  42' 

146"  48* 

154"  44' 


Crystals  commoTily  square  tabular,  sometimes  extremely  thin,  with  a  Ticinal 
pyramid  replacing  the  basal  plane;  less  frequently  octahedral  in  habit;  also  pris- 
matic,  the  prismatic  faces  showing  the  hemihedrism  characteristic  of  the  species. 
Also  granularly  massive,  coarse  or  fine,  firmly  cohesive. 

Cleavage :  n  (111)  very  smooth ;  c,  s  (113)  less  distinct.  Fracture  sabconchoidal. 
Brittle.  H.  =  2*75-3.  G.  =  6'7-7'0.  Luster  resinous  or  adamantine.  Color 
wax -yellow,  passing  into  orange-yellow;  also  siskin-  and  olive-green,  yellowish  sraj, 

§rayish  white  to  nearly  colorless,  brown ;  also  orange  to  bright  red.     Streak  white, 
ubtransparent  to  subtranslucent.     Optically  negative.     Indices: 


CO  =  2-402 


e  =  2-304,  red,  Dx.* 


Comp. — Lead  molybdate,  PbMoO^  =  Molybdenum  trioxide  39*3,  lead  oxide 

60-7  =  100.     Calcium  sometimes  replaces  the  lead. 

Chromium  is  sometimes  present,  but  according  to  Grotli  as  an  impurity,  and  not  causing  tbe 
occasional  red  color  noted,  though  Schrauf  gave  the  name  ehromawul^enUe  on  this  frouDd; 
vanadium  was  found  by  Smith  in  Fbenixville  crystals  (cf.  Oroth);  also  by  W5hler  (and  Rg.,  d 
Min.  Ch.X  Lieb.  Ann..  102,  883. 1857. 
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Anal 1,  8.  F.  Jost,  Zs.  Kr..  7,  592.  1883.     2.  J.  L.  Smith,  Am.  J.  Sc,  20,  246,  1855. 

4,  5,  iieinitzer,  Zs.  Kr.,  8,  587,  1884.    6,  ,C.  L.  AUeu,  Cb.  :News,  44,  208,  1881.    AIbo  6th 
Ed.,  p.  608. 

MoO,    PbO    CaO 

1.  Phenixville  8921     6000      —  CrO,  0-88  =  99-59 

2.  "  87  47    60  30      —  VaO.  1-28  =  99  0.1 
8.  Pribniin  38*54    60-74      —    =  99-28 

4.  Kreuth,  Bleiberg.  light  G.  =  67  8940    57  54    107  CuO  009,  AlaO,,FeaO,  1-96-10006 

5.  "  ••  da/rk  89  60    58  15    1  24  CuO  0  40,  AlaO,,FeaO«  0-50=  99  89 

6.  Eureka  Co.,  Nev.  G.  =  6  701       89-38    61  11    1  04  Fe,0,  0  38  =  101*86 

Domeyko  gives  6  88  p.  c.  CaO  in  a  Cbill  variety. 

Pyr.,  etc. — B.B.  decrepitatea  and  fuses  below  2;  with  borax  in  O.F.  gives  a  colorless  glass, 
1o  R.F.  it  becomes  opaque  black  or  dirty  ^recn  with  black  tiocks.  With  salt  of  phosphorus  iu 
O.F.  gives  a  yellowish  green  glass,  wbich  iu  li.F.  becomes  dark  green.  With  soda  on  charcoal 
yields  metallic  lead.  Decomposed  on  evaporation  with  hydrociiloric  acid,  with  the  formation  of 
lead  cliloride  and  molybdic  oxide;  on  molsteuiug  the  residue  with  water  and  adding  metallic 
zinc,  it  gives  an  intense  blue  color,  which  does  not  fade  on  dilutiou  of  the  liquid. 

Obs.— This  species  occurs  in  veins  with  other  ores  of  lead.  Found  first  at  Bleiberg,  Schwar- 
zenbach,  in  Carintbia;  also  at  I^uskitza  iu  Austria;  at  liezbdnva  and  Szaska  in  Hungary;  at 
Friliram;  at  Moldawa  in  the  Banat.  where  its  crystals  are  red,  and  have  considerable  resem- 
bhiuce  to  cmcoite;  in  the  Kirghiz  Steppes  iu  Siberia;  nt  Annaberg.  Schneeberg,  Johanugeor^ren- 
sttuit,  and  Berggieshtlbel  in  Saxony;  at  Ba<lenweiler  in  Baden;  sparingly  at  Chalanches,  Dept. 
of  Isdre,  and  at  the  abandoned  mines  of  Beaujolais  in  France;  in  the  gold  sands  of  liio  Chico  in 
Antioquia,  Colombia,  8-  A.;  in  Lackeutyre,  Kirkcudbrightshire,  Scotland;  Zacatecas  iu 
Mexico. 

In  the  U.  States,  it  is  found  iu  small  quantities  at  the  Southampton  lead  mine,  Mass.;  spar- 
ingly near  Sing  Sing,  N.  Y.,  in  tabular  crystals  associated  with  vanadinite,  pyromorphite,  etc., 
upon  crystalline  limestcme;  in  flue  yellow  and  reddish  orange  to  red  crystals  (Ak*  4,  and  also 
in  thin  tables)  at  Wheatley's  mine,  near  Phenixville.  Pa.;  at  the  Comstock  hide  in  Nevada; 
in  large  thin  tables  of  an  orange-3'ellow  color  at  the  Tecomah  mine,  Utah.  In  New  Mexico,  pnle 
yellow  crystals  at  the  Organ  Mts.  In  Arizona  in  fine  large  deep  red  crystals  at  the  Hamburg 
and  other  mines.  Yuma  Co.,  often  with  red  vanadinite;  also  at  the  Castle  Dome  district.  80  miles 
di.stant;  at  the  Vulture  mine,  Maricopa  Co.;  at  the  Mammoth  gold  mine  near  Oracle,  Pinal  Co., 
with  vanadinite  and  descloizile;  at  the  Empire  mine,  Inyo  Co..  California. 

Named  in  honor  of  the  Austrian  mineralogist  WUlfen  (1728-1805),  who  wrote  a  monograph 
on  the  Carinthia  lead  ores  in  1785. 

Ret— •  Bleiberg.  Pogg.,  107,  267.  1859;  crystals  from  dififerent  localiti«*svnry  rather  widely, 
and  make  a  mean  axial  mtio  unsatisfactory;  cf.  Dbr.,  Koch,  Zs.  Kr.,  6,  '66^,  1882,   Kk.,  Miii 
Rossi.,  8,  408,  Zeph.,  Zs.   Kr..  8,  583.  1884;  Goodenough  (priv.  contr.)  obtained  on  faultless 
red  crystals  from  Yuma  Co.,  «"  =  73'  16^',  .-.  i  =  1  57759.    The  Ca  variety  (anal.  4,  ^)  lias 
h  =r  1-5744  Zeph.,  Zs.  Kr.,  8.  583,  1884. 

'  See  Koch  (1.  c.)  for  literature,  list  of  planes  with  authorities,  etc.  *  Koch,  1.  c 
«  Goodenough.    »  Dx.,  Propr.  Opt.,  2,  18,  1859. 


819.  RZnMITB.    K.  v.  Fritseh,  Zs.  Nat.  Halle,  3.  864,  1878;  Lu*ideeke,  Jb.  Min.  286.  Id7a 
In  tetragonal  pyramids,  p  (111.  I),  with  e  (101,  l-t ).    Axis  <^  =  1*279;  pp'  =  76"  2S\ 
Cleavage:   prismatic  (110),  indistinct.      H.  =4.     O.  =  6*640.     Luster  dull,  sabmetallic. 
Color  blackish  brown.     Streak  brown.     Opaque,  except  in  the  thinnest  splinters. 
Oomp.— FeWO*  =  Tungsten  trioxide  768.  iron  protoxide  28-7  =  100. 
AnaL — ^E.  Schmidt,  quoted  by  Luedecke,  I.  c. 

WO,  75-47  FeO  24-38  CaO,MgO  tr.  =  9980 

Obfl. — Occurs  with  large  quartz  crystals,  from  Kimbosan,  in  Kei,  Japan.  Named  for  Prof. 
Rein,  of  Marburg,  who  brought  the  mineral  from  Japan. 

Reinite  may  prove  to  be  only  a  pseudomorph  after  scheelite;  such  pseudomorphs  are 
common  at  Trumbull  and  Monroe,  Connecticut,  and  their  angles  vary  somewhat  widely  from 
the  original  mineral. 

Patrraits.    Paterait  Hdidinger,  Jb.  G.  Reichs.,  7,  196.  1856. 

An  impure  massive  mineral  of  black  color,  supposed  to  be  a  molybdate  of  cobaiv 
Analysis.— Laube,  ib.,  14,  808,  1864. 

MoO,  800     Bi.Ot  20    Fe,0,  16*6    CoO  270     H.O  8*6     S  120     insol.  8*8  -  100 

It  WM  80  intimately  mixed  with  pyrite  and  bismuthinite  that,  even  with  the  greatest  care, 
it  could  not  be  completely  separated.  Subtracting  the  bismuth,  iron,  and  sulphur  in  the  abova 
Aiialyds,  molybdate  of  cobalt  remaios,  which,  according  to  Laube,  is  the  true  mineraL 
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Discovered  by  Yogi,  in  the  Ellas  miue,  Joacbimsthul,  wiih  urunium  ores.  Named  from 
A.  Patera,  who  first  examiued  it. 

EosiTB  A.  Sehrauf,  Ber.  Ak.  Wien.  63  (1).  176,*Feb.  1S71. 

Tetragouul,  iu  minute  squure  octiibetlrons.  Axis  i  =  1*378;  ep  =  ♦fiS*  50'.  pj/  =  77*58'. 
H.  =  8-4.  Color  deep  aurora*  red,  between  that  of  crocoite  and  realgar.  Streak  browniab 
orange-yellow. 

Heated  in  the  closed  tube  darkens,  but  regains  its  color  on  cooling.  Fused  with  potassiom 
oisulpbnte  cives  a  mass  which  s  igbt  yellow  while  bot,  becomes,  on  cooling,  ^rst  reddish  brown 
and  dnullv  brownish  orange-yellow.  This  dissolved  iu  water  and  boiled  with  tinfoil  colon  the 
solution  faiut  greeuish  blue.  Not  so  rapidly  acted  upon  by  hydi-ochloric  acid  as  crocoite  or 
will  fenite.  When  a  splinter  of  eosite  is  placed  on  a  glass  plate,  and  treated  wit  h  hydrochloric  acid, 
with  subsequent  addition  of  alcobol,  and  then  gently  evaporated,  it  affords  a  blue  to  bluish  green 
coating,  with  a  green  precipiUitc  on  the  edges.  From  tbese  reactions,  and  a  series  of  compara- 
tive tests  made  with  crocoite,  wulfeuite,  and  vauadiuite,  Schrauf  concludes  that  eodte  isvanado- 
molybdate  of  lead. 

Found  implanted  in  very  minute  crystals  on  pyromoiphitc  and  cerussite  at  Leadhilb, 
Scotland. 

AcHREMATiTE  J.  W.  Mallei,  J.  Ch.  Soc,  28,  1141,  1875. 

!Masftive,  crypto-crystalliue.  Fracture  uueveu  to  subconchoidal.  Brittle.  H.  =W. 
G.  =  5-90.");  in  powder,  6*178.  Color  pale  sulphur-yellow  to  orange  and  red,  in  the  mass  liver- 
brown,  from  admixed  limonite.  Streak  pale  cinnamon-brown.  Luster  resinous  to  adamsDtioe. 
Translucent  on  thin  edges. 

Analysis  after  deducting  limonite,  10  to  15  p.  c. 

I    AsaO,  18-25        MoO,  601        PbO  68*81        Pb(for  CI)  6  28        CI  2*15    =    100 

The  formula  calculated  is  8[3Pb,As,08.PbCl,].4[Pb,MoOJ.  That  the  mineral  is  homo- 
geneous is  considered  by  the  author  as  sufficiently  proved.  B.B.  decrepitates  slightly,  turns 
dark  brick-red,  and  fuses  easily  to  a  nearly  black  globule,  which  shows  indistinct  crysUlIiDe 
facets  on  cooling.  On  charcoal  yields  arsenical  odors,  a  lead  coating,  and  tiimlly  irlobules  of 
lead.     With  the  fluxes,  reacts  for  iron,  which,  however,  is  only  present  as  an  impurity. 

From  the  mines  of  Guanacer^,  Chihuahua,  Mexico.  Named  from  axfJ^ff^ami,  uMelem,  in 
ftllusiou  to  the  fact  that  it  was  received  as  a  silver  ore,  while,  in  fact,  of  no  intrinsic  value. 

820.  BBLONHSmi.  Belonesia  A,  Scacehi,  Mem.  Ace.  Kapoli,  1,  No.  5,  announced 
Sept.  8,  1883,  published  1886 

Tetmgonal.     Axis  h  =  0*66054;  001  A  101  =  88**  26f  Scacehi. 

In  minute  aricular  crystals  witii  a  (100,  i-»)  small,  ai  (110,  /),  p(lll,  1).  Angles:  17/  = 
W'  48r.  pp"  =  86"  6',  mp  =  ♦46'  57'. 

Color  white.     Transparent. 

Oomp.~A  qualitative  analysis  proved  the  presence  of  magnesium  and  molybdic  actd. 
Regarded  as  probably  magnesium  molybdate,  MgMo04  =  Molybdenum  trioxide  78*3,  inaguesiji 
21*7  =  100. 

Pyr.— B.B.  fuses  with  difficulty.  Dissolves  readily  in  salt  of  phosphorus,  less  easily  in  the 
Homx  bead.    Insoluble  in  acids. 

Obs. — From  a  fragment  of  an  ancient  rock  enveloped  in  the  lava  of  1873  at  yesuvius.  It  v 
-mnsiV  in  angle  to  the  species  of  tlie  i*uiile  group. 

Niimed  from  peXovij,  needU, 


Vn.    SAIiTS  OF  ORGANIC  ACIDS. 


OzalateSi  Mellates. 


821.  Whewellite 

822.  Ozammite 

823.  Hnxnboldtine 


CaO.O,  +  H,0.       Monoclinic 
(NH,),C,0,  +  2H,0 
2FeC,0,  +  3H,0 


0-8696  :  1  :  1-3695 


72°  4lV 


82^.    HeUite 


Al.C.,0,,  +  18H,0 


Tetragonal 


d  =  0-7463 


Oxalates. 

821.  WHfiWBZ.LrrB.  Oxalate  of  Lime  ff.  T,  Brooke,  Phil.  Mag..  16.  449,  1R40 
Oxaciilcite  Sftepard,  Min.,  111.  1844.  Wbewellite  3.  4b  Jf..  Mln.,  628»  1852.  Kobiens^th, 
Frengel,  Min.  Aiiltli.,  11.  88,  1889. 

Monoclinic.     Axes  ait:  6  =  0-8696  :  1  :  1-3695;    /?  =  72^  41^'  =  001  A  100 
Miller*. 

100  A  110  =  39°  42',  001  A  101  =  45°  40^',  001  A  Oil  =  52°  35^'. 


b  (010,  »-i) 
c   (001.  O) 
m  (110.  /) 
tt  (120.  ik) 


I  (180.  t.&)«  y  (012,  i  i)> 

k  (102,  -  H)'  X  (Oil,  1-i) 

em,  1-i)  /(112.-i) 

ff  (014,  H)*  $  (182,  l-i) 


1. 


2. 


mm 

U 
ck 
ce 


"  =  ♦TQ'  24' 

=   ea"   7 


w' 


=  48^  45' 
=r  sr  21' 
=  'TO'  82' 
=  86'  12 
=    66'  21' 


xaif  ss  105"  11' 
<2f  =r  88"  544' 
6fit  =.  ♦Te*'  46^ 
JT'  =  48°  41' 
«'  =  1J2*  88' 
mx  =    49'  48^' 


Twins  common;  tw.  pi.  e  (101)   often  l,  After  Miller.    2,  Burgk.  Weisbach. 

heart-shiiped.     Prismatic   faces   vertically 
striated;  also/(112)  |  edge///*.     Only  in  crystals. 

Cleavage:  c,  J,  m;  also « Weisbach.  Very  brittle.  Fracture  concboidal. 
H.  =  2-5.  Luster  vitreous  to  greasy;  on  b  somewhat  pearly.  Colorless.  Trans- 
parent to  opaque. 

Comp— Calcium  oxalate,  CaC,0,  +  H,0  (E.  E.  Schmid)  =  C,0, 49-4,  CaO  38-3, 
H,0  12-3  =  100. 

Tbe  related  salt,  CaC904  +  8H3O  occurs  in  tetragonal  crystals  in  tbe  cells  of  certain  plants 
(Cacti).  Lieb.  Ann..  97,  225.  1866,  and  Pogg..  142.  Ill,  1871. 

Oba. — The  orisrinal  crystals  described  by  Brooke  were  from  an  unknown  locality;  in  size 
they  "Were  from  ^^  to  i  inch  broad  nnd  oocnrred  implanted  upon  calcite.  Large  crystals,  2 
Inches  in  thickness,  have  been  found.  iisso(  iiitt'd  witb  calcite.  in  a  crevice  of  the  foot*wall  of  a 
cohI  bed  at  Burgk  near  Dresden  (WeisbMch);  also  found  witb  the  coal  of  Zwickau  in  Saxony 
(Frenstcl)  associated  witb  brown  spur  and  cliiilcopvrite. 

Rat— I  Miller.  Phil.  Mag.,  16  450,  1840,  and  Min.,  p.  628.  *  Weisbach,  Burgk  near 
i>resdeti,  Jb.  Min..  2.  48,  1884. 
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Thiebschite  Liebig,  Lieb.  Ann..  86, 113,  1853.  A  cnlcium  oxalate,  occurring  as  a  gra}'isb, 
warty,  aiic  somewhat  opaline  mcrustation,  about  a  line  thick,  on  the  marble  of  the  Parthcnoo, 
Athens.  ]^ot  analyzed.  Its  origin  is  attributed  to  the  action  of  some  kind  of  vegetation  on 
the  mnrbb.  It  is  probably  identical  with  whewellite.  Named  after  Fried,  v.  Thiersch,  the 
discoverer. 

822.  OXAMMITJB.  C.  U.  STiepard,  Rural  Carolinian,  p.  471.  May.  1870.  Guailapite 
Havnondi,  Min.  Perou,  30.  83.  1878. 

Raitly  in  small  distinct  prismatic  crystals  (orthorhombic) ;  usually  in  small 
flattened  grains,  and  pulverulent.  Luster  silky.  Color  yellowish  white.  Trana- 
parent.     Inodorous. 

Coiii]p.- Ammonium  oxalate,  (NHJ.CJO,  +  2H,0  =  C,O,55-0,  NH,  255-5, 11,0 
22-5  =  100;  or,  C,0,  45-0,  (NH,),0  32-5,  H,0  225  =  100. 

AnaL— J.  A.  Tanner,  Ch.  News,  32.  162,  1875;  recalculated  after  deducting  5'5  p.  c.  OT^ganic 
matter. 

CO*  NH«  H.O 

Guai^ape  Islands  5380  21*95  24*75  r=  100 

Obs. — Found  with  mascagnite,  which  it  resembles,  in  the  guano  of  the  Guafiape  Islands.  Peru 

823.  HUMBOLDTINZI.  Faser  Resin  (Honigsteinsaures  Eistn  ?)  Breith..  Char..  75, 1820. 
Humboldtine.  Oxalsaures  Eisen.  M.  de  Rivero.  Ann.  Ch.  Phys..  18.  207.  1821.  Eisen-Resin 
BreWi..  Gilb.  Ann.,  70,  42(5,  1822.  Ox^Mi  Breiih, ,  Char.,  1828.  HumboidUt  LecmA.,  Uimdb., 
789.  1»26. 

In  capillary  forms;  also  botryoidal  and  in  plates,  or  earthy;  structure  fibrous  ot 
compact. 

Fnicture  uneven,  earthy.  H.  =  2.  G.  =  213-2 -489.  Dull  or  slightly  resinoug. 
Color  yellow.     Negatively  electrified  by  friction. 

Comp.— Hydrous  ferrous  oxalate,  2FeC,0,  +  3H,0  =  C.O,  42-1,  FeO  42  1. 
H.O  15-8  =  100. 

AnaL-Rg..  Pogg.,  46,  283,  1839.    Cf.  also  ibid.,  63,  688.  1841. 

C.O, 42-40  FeO  4113  Hoss)  1647  =  100 

P3rrM  etc.— In  the  closed  tube  yields  water,  turns  black,  and  becomes  magnetic.  B.B.  on 
charcoal  is  colored  at  first  black,  but  Inter  red,  and  with  the  fiuxes  reacts  for  iron. 

Obs. — Occurs  in  brown  coal  at  Kolosoruk.  near  Bilin.  Bohemia;  at  Gross-Almerode.  in 
Hessia.  and  according  to  T.  S.  Hunt,  at  Kettle  Point,  in  Bostinquet,  Canada,  as  an  iiicnifUtion 
yn  black  shales,  soft,  earthy,  sulphur-yellow. 

Oxalate  of  Sodium  and  Ammonium.  Lacroix  notes  the  existence  of  a  mineral,  probably  an 
oxalate  of  sodium  and  ammonium,  in  tiie  Peruvian  guano.  It  occurs  in  small  masses  consisiing 
of  micaceous  laminae;  crystallization  probably  orthorhombic.  Optically  — .  Bx  x  cleaTag*. 
2£  =  15";  dispersion  /9  <  «.    Bull.  Soc.  Min..  9,  51,  1886. 

824.  MJBZjIjITE.  Honigstein  (fr.  Thuringia)Tr<frn.,  Bergm.  J.,  1,  880,  8W.  1789.  Hooie- 
stein  Kar»t.,  Mus.  Lesk.,  2,  P.  1,  385.  1789.  Succin  transparent  en  cristaux  octaddres,  Pierre  Je 
miel,  V.  Bam,  Cat.  de  Raab,  2.  90.  1790.  Mellites  GmeUn,  Linn.  Svst..  3,  282,  1793.  Mellilite 
Kirtoan,  Min..  2,  68.  1796.  Mellite  /T.,  3,  1801  Honigstein,  Melilitlius.  =  Honigsteinsftuie 
(Acidum  melilithicum)  +  Alaunerde  -h  Wasser,  Klapr.,  Ak.  Berlin.  1799.  Beitr..  3, 114. 1801. 

Tetragonal.  Axis  i  =  0-74628;  001  A  101  =  36^  44'  Dauber'.  In  square 
pyramids,  o  (111,  1).  with  a  (100,  iW),  c  (001,  0),  m  (110,  J),  e  (101,  Li). 

Angles:  oo'  =  *61°  46',  oo"  =  93°  5',  oo*^  =  86^  55',  ao  =  59°  7\ 

Also  in  massive  nodules,  granular  in  structure. 

Cleavage:  o  (111)  very  indistinct.  Fracture  conchoidal.  Sectile.  H.  =  2-2*5. 
G.  =  1-55-1-65:  1-636-1-642  Kenngott.  Luster  resinous,  inclining  to  vitreous. 
Color  honey-yellow,  of  ten  reddish  or  brownish ;  rarely  white.  Streak  white.  Tmni- 
parent  to  translucent.  Optically  negative;  sometimes  abnormally  biaxial,  Dx.' 
(2Er  =  8°  22').     Refractive  indices,  Schrauf  *• 
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PorB  c»  =  1-53450  6  =  1-50785 

D  CO  =  1-53928  6  =  1-51101 

E  «  =  1-54861  e  =  1*51461 

Alao.  Dx.»     <Oj  =  1  541-1-550         €j  =  1 -518-1 -525 

Comp.— Hydrous  aluminium  mellate,  A1,C,,0,,  +  18H,0  =  Mellitic  acid  40*3 
(=  Carbon  20*15,  oxygen  20-15),  alumina  14'3,  water  45-4  =  100. 

AnaL— 1,  Klaproth.  Beitr.,  3,  114,  1802.    2,  WOliler.  Pogg.,  7,  825,  1826.    8,  J.  v.  Ilenkov 
(Kk.,  Min.,  3,  217). 


C4O, 

A1,0. 

H,0 

1. 

46 

16 

88     r=  100 

2. 

41-4 

14-5 

44-1   =  100 

8. 

42  86 

1420 

4416  =  100-72 

r.,  etc.— Whitens  Id  the  flame  of  a  candle,  but  does  not  take  fire.    Dissolves  in  nitric  acid; 
decomposed  by  boiling  water.    In  a  matrass  yields  water. 

Oba.— Occurs  in  brown  coal  at  Arten  in  Thuriugia:  at  Luschitz  near  Billnin  Bohemia;  near 
Walchow  in  Moravia;  in  the  Govt,  of  Tula,  Russia  in  Europe;  Nerchinsk,  in  Transbaikal,  E. 
Siberia. 

Artil— An  artificial  crystal  of  mellite,  see  Friedel  &  Crafis,  Bull.  Soc.  Min.,  3,  189.  1880; 
Friedel  &  Balsohn,  ibid.,  4,  26,  1881. 

Ref.— '  Pogg..  94, 410. 1855;  Kupffer  obtained  00'  =  61''  46f ,  00"  =  93'  5  .  93'*  6  .  Preisschrift, 
121,  1825;  Koksharov  gives  00"  =  92'  48',  Min.  Russl..  3,  217,  1858.  «  Dx.,  N.  R.,  15.  1867; 
Schrauf,  Ber.  Ak.  Wien,  41,  777.  1860.     On  the  pyroeleetricUy,  see  Haukel,  Wied.,  18,  422,  1883. 

PiooTiTE  Johniton,  Phil.  Mag  ,  17,  882.  1840.  A  salt  of  alumina  and  au  organic  acid  called 
mudescous  acid  by  Johnston.  Composition,  4AI9O1.C19H10OS  +  27H9O.  Formed  on  granite, 
in  Cornwall,  from  the  action  of  wet  vegetation.  Reported  also  from  Wicklow,  Ch.  Gaz., 
878,  1852. 

OROAinc  Salts  of  Iron.  Native  compounds  of  iron  and  organic  acids  have  been  indicated 
by  Berzelius  and  other  chemists  as  common  in  marshes.  But  none  of  them  has  yet  been 
properly  investigated,  the  kinds  of  acids,  as  well  as  the  proportions  of  acid  to  bases,  being 
undetermined. 


Vm.    HYDROOABBON  COIOPOUNDS. 

The  Htorocarbon  Compounds  are  divided  into  two  classes:  (1)  the  HydiociirboDi 
proper,  and  (2)  the  Oxygenated  llydrocarbous.  As  an  appeudix  to  the  chapter  are  iuircKhiced 
the  highly  complex  substance  Petroleum,  and  the  diiierent  kinds  of  Bitumen,  Asphaltum. 
and  Coal. 

llie  Hydrocarbons  proper,  including  the  various  kinds  of  mineral  wax.  also  mineral  tallow, 
etc.,  for  the  most  purt  belong  to  the  Paraffin  Seilcs,  having  the  general  formula  C»Hsa  +  s- 
To  the  paraffins  also  belong  the  chief  part  of  the  many  compounds  present  in  crude  petroleum: 
the  American  oil  paiticularly  consists  almost  exclusively  of  paraffins,  gaseous,  liquid  and  solid, 
varying  widelv  in  boiling  point.  With  these  are  present  also  some  of  the  oleiines  wiib  the 
general  formula  CnRin,  and  further  in  some  cases  the  beusseues,  CnH2M-6.  Some  kinds  of  coal 
also  yield  large  quantities  of  paraffin. 

The  compounds  of  the  series  C»H3m  CnHan-St  with  perhaps  others  of  the  series  CiiHfti-4 
etc.,  majr  be  also  represented  independently  in  nature,  but  the  exact  composition  of  the  native  sub- 
stances IS  often  in  doubt,  since  in  many  cases  analysis  alone  is  hardly  conclusive,  as  thediffen-Dce 
in  amounts  of  carbon  required  by  the  formulas  of  members  of  different  series,  or  even  of  the  nine 
series,  may  be  less  than  the  errors  of  analysis.  Fuither,  members  of  two  series  in  some  casei 
have  the  same  percentage  composition. 

The  Ox^'genated  Hydrocarbons  include  chiefly  the  numerous  kinds  of  native  fossil  resius. 
many  of  which  are  included  under  the  generic  term  am^)0r,  also  other  more  or  less  closely  related 
substances.  In  general,  in  these  compounds  weak  acids  (succinic  acid,  formic  acid,  butyric 
acid,  cinnamic  acid,  etc.)  or  acid  anhydrides,  are  prominent. 

The  Hydrocarbon  compounds  in  general,  with  perhaps  a  few  exceptions,  are  not  homogeneaut 
fubstances,  but  mixtures,  which  by  the  action  of  solvents  or  by  fractional  distillation  may  be 
separated  into  two  or  more  component  parts.  Tliey  are  hence  not  definite  mineral  species  and 
do  not  strictly  belong  to  pure  Mineralogy,  rather,  'with  the  recent  gums  and  resins,  to  Cbemit^iy 
or.  so  far  as  they  are  of  practical  value,  to  Economic  Qeoloey.  In  the  following  pages  they  are 
treated  with  some  fullness,  though  not  accorded  the  rank  of  species.  It  may  be  added  here  that 
the  original  acounts  given  of  these  substances,  in  nuiny  cases  leave  much  to  be  desired  in  the  way 
of  minuteness  and  accuracy  of  statement. 

For  a  fuller  discussion,  more  particularly  of  the  economic  products,  petroleum,  bituroen. 
asphaltum,  and  coal  in  its  various  forms,  reference  must  be  made  to  more  technical  works. 

The  microscopic  and  optical  characters  of  various  hydrocarbons,  resins  and  coals  have  been 
investigated  by  H.  Fischer  &  D.  Rttst.  Zs.  Kr.,  7,  209.  1882. 


1.    Simple  Hydrocarbons. 

Ohiefly  members  of  the  Paraffin  Series  OnH{n  ^.i 


Scheerexite.  Scheererit  BlTomeyer,  Eastn.  Arch.,  10,  118,  1827;  Kapthaline  r&inetise 
prismatique  Konlein,  Bibl.  Univ.,  36.  816,  1827;  Pogg.,  12,  386,  1828.  Macaire-Prinsep,  BibL 
Univ..  40,  68.  1829,  Pogg.,  16,  294,  1829.    Bchererite. 

In  inonoclinic  crystals,  usually  thin  tabular  (|  010),  sometimes  acicular.     Also  in  loose!]r 


aggregiited  crystalline'  grains  and  folia.  Soft.  G.  =  1-1'2.  Luster  pearly  or  resinous;  feeb'.y 
shining.  Color  whitish,  giay.  yellow,  green,  pale  reddish.  More  or  less  translucent  to  trsos* 
parent.     Easily  frangible.     Tasteless.     Inodorous.     Feel  not  greasy. 

Comp..  etc.— According  to  an  imperfect  analysis  by  Prlnsep  contains:  Carbon  78»  hydn^geo 
24  =  97.  This  corresjionds  nearly  to  the  nitio  for  H  =  1  :  4,  or  the  composition  of  marsh-gas  = 
Carbon  75.  hydrogen  25  =  100;  whence,  if  the  results  may  be  trusted,  it  is  a  polymer  of 
marsh -gas. 

Soluble  easily  in  alcohol,  and  also  in  ether.  Melts  at  44**,  and  then  resembles  a  fatty  oil. 
and  like  it  penetrates  paper;  these  spots,  liowevcr.  may  be  removed  by  heat.  On  cooling,  the 
mineral  crystaliizes  in  acicular  crystals.  May  be  distilled  without  decomposition;  boiling  point 
naarl00'(92\  Prinsep). 
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Soluble  ill  sulpburic  or  nitric  acid,  and  not  in  alkalies.  Takes  fire  easily  and  burns  without 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Obc.~Fouud  by  Capt.  Scbeerer,  in  the  year  1822,  in  tlie  coal  of  a  bed  of  brown  coal  in  the 
Tertiary,  at  Uznach.  near  St.  Gallcu,  in  Switzerland.  The  bed  of  coal  is  two  to  three  feet  thick, 
and  the  pine  stems  in  it  are  almost  unchanged.  Among  the  species  of  pine,  there  is  the  P. 
tylwMiria;  and  the  birches  and  firs  are  those  of  modern  species.  The  age  is  the  same  with  that 
of  the  peat  beds  of  liedwitz.  Besides  scheererite  it  affords  also  fichteliie  and  kOulite.  On  cryst., 
Eenng..  Ber.  Ak.  Wleo,  14,  272,  1854,  and  Miu.  Scbweiz,  418,  Leipzig,  1866. 

HatchetUte.  Hatchetine  (fr.  Merthyr-Tydvil)  ConybeatB,  Ann.  Phil..  1. 136, 1822.  Mineral 
Adipocire.  Mountain  Tallow  (fr.  Loch  Fync).  Brafide,  Ed.  Phil.  J.,  11.  1824.  Adipocerite. 
Hatchetine  (fr.  Glamorganshire)  /.  F.  W.  JohmUm,  Phil.  Mag.,  12,  888,  1888. 

In  thin  plates,  or  massive.  Reported  as  sometimes  occurring  as  large  crystals  in  fn^h 
specimens.  H.  like  that  of  soft  wax.  Feel  ertasy.  G.  =  0*916  Johnston;  0*988  Loch  Fyne, 
after  melting  and  excluding  air- bubbles,  Braude;  0*608,  same  before  melting,  id.  Luster  slightly 
.glistening  and  pearly.  Color  yellowish  white,  wax-yellow,  greenish  yellow;  blackens  on  exposure. 
Subtninspai-ent  to  translucent;  but  opaque  on  exposure.  Without  odor.  Melting  pomt  46'' 
Merthyr-Tydvil.  Johnston;  47''  Loch  Fyne.  Bnmde. 

Comp^  etc. — Ratio  of  C  to  H  =  nearly  1:1,  from  Johnston's  analysis,  =  Carbon  85*55, 
hydrogen  14*45  =  100.    Anal.— Johnston,  I.e. 

Glamorganshire  Carbon  85*91  Hydrogen  14*62  =  100  53 

Yery  spariogly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling. 
Also  soluble  sparingly  in  cold  ether,  and  more  largely  in  boiling;  and  from>the  latter  deix)sited 
in  a  mass  of  minute  fibers  or  prisms.  After  repeated  boiling  with  ether  there  remains  only  a 
minute  portion  undissolved,  mixed  with  particles  of  charcoal  derived  from  the  blackened  sui*face 
of  the  specimen.  Charred  and  decomposed  by  concentrated  and  boiling  sulphuric  acid.  No 
apptirent  change  in  boiling  nitric  acid. 

Obs.— From  the  crevices  of  ironstone  septaria,  and  often  in  geodes  containing  also  quartz 
crystiils,  in  the  Coal-measures  near  Merthyr-Tydvil  in  Glamorganshire  (and.  Johnston  adds,  in 
some  of  the  Midland  Counties  of  England);  also  in  a  bog  on  theborders  of  Loch  Fyne  in  Argyle- 
sliire.  Scotland.  The  latter  has  not  yet  been  analyzed.  Also  reported  from  Rossitz  in  Moravia 
(Jb.  G.  Reiciis.,  6,  898,  1854),  in  the  Segeu-Gottes  mine,  with  spherosiderile  as  a  thin  coating  on 
calcite,  having  H.  =  1,  G.  =  0*892  Patera. 

Cesdro  has  found  some  hatchettite  made  up  of  thin  laminoe  which  are  optically  biaxinl  and 
positive;  a  less  distinct  axial  figure  was  obtained  from  ozocerite,  but  it  wns  also  positive  and  like 
the  hatcheitite  was  referred  to  the  orthorhombic  system.  Ann.  Soc.  G  Belg.,  18,  1891;  cf.  also 
Dx.,  Miu.,  2.  88,  1874. 

Named  after  C.  Hatchett.  an  English  chemist  (1765-1847). 

This  species  (or  at  letist  the  bog  variety  from  Loch  Fyne)  is  probably  identical  with  the  kind 
of  paraffin  that  fuses  at  45-47";  and  which  has  been  obtained  by  the  destruciive  distillation  of 
Boghead  coal  and  petit,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  this 
paraflin: 


c 

H 

Melting  T. 

1.  From  Boghead  coal,  ery%i,                 85*1 

151-15-8 

45*5' 

2.      •*           ••          "     granular           85*0-85'8 

15*4 

52 

3.  From  peat                                    t     8^09 

1510 

46*7 

The  Boghead  coal  (from  Boghead  and  TorbaneHill,  near  Bathgate  in  Linlithgowshire)  affords 
on  destruciive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  c.  of  the  dried 
mass  being  volatile.    See  BATnviLiiiTK  beyond. 

Paraffin.  A  native  crystallized  paraffin,  like  the  above,  is  described  by  O.  Silvestri  as 
occurring  in  cavities  in  basaltic  lava  near  Paterno.  Sicily.  It  is  in  yellowish  white,  wax-like, 
transparent  crystalline  plates.  Melts  at  56%  volatilizes  at  about  800°.  Nearly  insoluble  in  cold 
alcohol,  but  readily  dissolves  in  boiling  ether.  An  analysis  gave:  )  Carbon  84*00,  hydrogen  15  85 
=  99  a=).     Boll.  Com.  G.,  12,  578,  1881;  also  earlier  [Gazz.  Ch.  Ital..  1877]. 

Chrismatitb.  Chrismatin  (fr.  Wattiu)  Qermar,  Zs.  G.  Ges.,  1, 40, 1849.  Ozokerit(fr.  ib.) 
Bre^lau,  Karst.  u.  Dcch.  Arch.,  23,  749,  1850.  Hatchettin  (fr.  ib,)Wagner,  Jb.  Min.,  687,  1864; 
JL  Fleck,  Steinkohlen  Dcutschl.,  1,  37.  4to.  MQnchen,  1865. 

Buttcr-likc,  or  of  somi-fiuid  consistence.  Soft  at  55°  to  60°.  G.  below  1.  Luster  greasy  to 
silky.  Color  greenish  yellow  towax*yellow.  Slightly  translucent.  Tasteless.  Melts  at  a  very  low 
temperature  to  an  oil,  which  is  dark  red  by  transmitted  light,  and  apple-green  by  reflected. 

II.  Fleck  obbiined.  34  p.  c.  of  ash  having  been  removed:  Carbon  78  51,  hydrogen  1919, 
oxygen  2*30  —  100.  Excluding  the  oxygen  as  water,  as  done  by  Fleck,  it  leaves  C  80-51,  11 19-40 
=  100,  correspond  in  a:  to  Call.  =  Carbon  80,  hydrogen  20;  making  it  thus  a  polymer  of  CaH«, 
or  the  second  member  of  the  Marsh-cas  series.    Fleck  adopted  the  formula  CiaHa*.     If  the 
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oxygen  is  an  essential  constituent,  either  view  of  the  coostilution  is  wholly  at  fault.  Burns  with 
«  flame,  without  smell. 

Occurs  ill  cavities  of  calcite  and  quartz  crystals  in  an  argillaceous  sandstone  of  the  Carbon- 
iferous formiition  tit  Wettin,  Saxouy. 

Named  from  Xf-f^o-^a,  ointment. 

Ozooerite.  Part  of  Native  Paraffin.  Ozoketit  (brought  by  v.  Meyer  fr.  Slanik,  Moldavia) 
Qlaeker,  Schw.  J.,  69.  215.  1833;  Magnus,  Ann.  Ch.  Phys.,  66,  217.  1833.  Cire  fossile /r. 
Erdwachs  Germ.     Mineral  wax  pt. 

Like  wax  or  spermaceti  in  appearance  and  consistency.  G.  =  0"85-0'90.  Colorless  to  white 
when  pure;  often  leek-green,  yellowish,  brownish  yellow,  brown;  and  when  brown  s^ometimes 
greenish  by  transmitted  light.  Often  having  a  greenish  opalescence.  Translucent.  Greasy  to 
the  touch.     Fusing  point  56°  to  63^ 

Comp.,  etc. — Essentially  a  paraffin,  and  consisting  chiefly  of  one  of  the  his/her  niembereof 
the  series.  The  original  ozocerite,  from  Slanik  in  Moldnviu,  as  described  by  Glocker  was  wholly 
soluble  in  ether,  and  ^ave  a  yellow  solution;  also  soluble  in  oil  of  turpentine  and  naphtha;  and 
a  little  soluble  in  boiling  alcohol.  G.  of  the  mass,  0*955  Glocker;  0953  SchrOtter.  Meltuig 
point  63'  Schr6tter. 

The  niineml  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  cold  ether(see 
Urpethite,  p.  999).  aflorded  Johnston  another  portion  through  its  solubility  in  boiling  ether; 
and  this  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boiling  ether  it  is  sparingly 
so  in  boiling  alcohol.  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  the  consistence 
of  soft  wax. 

A  kind  from  Boryslaw  in  Galicia.  examined  by  Hofstfldter  (Lieb.  Ann.,  91,  336, 1854), 
resembled  the  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish  brown,  in  thin 
pieces  reddish  brown  to  leek-green  by  transmitted  light;  G.  =  0944;  melting  point  60".  By 
fi-actiomil  crystullizaticm  it  was  separated  into  parts  varying  in  fusibility  from  ^''to65'5^  That 
from  Truscawiiz,  Galicia,  examined  by  Walter  (J.  pr.  Ch.,  22,  181, 1841)  appears  to  be  similar. 

AnaL— 1.  Sr.lir5tter,  Baumg.  Zs.,  4,  2.  1836.  Bibl.  Univ..  3,  184,  1836.  2.  Johnston,  I.  c. 
8.  Walter,  1.  c.    4,  5,  Hofstfldter.  1.  c.    6,  7.  Seal.  J.  Frankl.  Inst.,  130.  402,  1890. 


G. 

C 

H 

Melting  T. 

Boiling  1 

1.  Slanik                      0*953 

84-43 

13*69  =    9812 

62''-63*' 

210- 

2.  Urpeth  C. 

86  80 

14  06  =  100*86 

58'' 

? 

8.  Truscawiiz,  crude 

84-62 

14*29  =     98-91 

59* 

ov.  300' 

4.  Boryslaw,  A.           0*944 

84*94 

14*87  =     99  81 

61* 

5.          ••         B. 

85  78 

14*29  =  100  07 

65*5' 

6.  Utah                        0*971 

85-44 

14*45  =    99*89 

7.      " 

85-47 

14*57  =  100*04 

The  A  of  Hofstfldter  was  the  portion  separated  by  fractional  crystallization  which  had  61* 
as  the  melting  point,  and  the  B  that  which  had  for  this  point  65*5".  The  material  analyzed  by 
Seiil  was  the  white  paraffin  extracted  from  the  crude  material  by  alcohol,  cf.  below. 

Hermann  hasdescribed  a  wax-like  mixture  from  seams  in  a  rock  in  the  vicinity  of  Lake  Baikal, 
which  he  calls  Baik&rits  (J.  pr.  Ch.,  73,  2-jO,  1858).  About  6018  p.  c.  of  it  was  soluble  in  boding 
alcohol,  100  parts  dissolving  1;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  and 
inodorous;  melting  point  59**;  G.  =  0  90.  The  rest  (29  82  p.  c.)  of  the  baikerite  consisted  as 
follows:  7*02  wax-like  substance  insoluble  in  alcohol:  32*41  viscid  resin;  0*89  earthy  impurities. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  petroleum,  mineral  tar. etc.. 
by  destructive  distillation.  The  following  are  examples.  1,  Anderson,  Hep.  Brit.  Aasoc.,  p.  50, 
1856,  and  J.  pr.  Ch.,  72,  379,  1857.    2,  Hofstfldter.  1.  c. 


C 

H                       Melting  Point. 

1.  Rangoon  Tar 

8515 

16*29  =  100*44          er 

2.  From  bitum.  shale,  Bonn. 

86-16 

14*86  s  100-62               61' 

Obs. — Ozocerite  occurs  at  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituuiiuoufl 
deposits:  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale;  in  masses  of  some- 
times 80  to  100  lbs.,  at  the  foot  of  the  Carpathians,  not  far  from  beds  of  coal  and  salt;  that  of 
Boryslaw  in  a  bituminous  clay  associated  with  calclferous  beds  in  the  formation  of  the  Carpathians 
in  masses.  Reported  also  from  near  Gaming  in  Austria;  in  Transylvania,  near  Moldavia,  in  the 
Carpathian  sandstone;  at  Uphall  in  Linlithgowshire. 

Ozocerite  also  occurs  in  southern  Utah  on  a  large  scale,  where  it  has  boon  mined  to  aonie 
extent  for  technical  purposes.  The  deposits  ai-e  in  the  form  of  veins  usually  a  few  inches  in 
thickness  and  extend  over  a  wide  area  in  Emery  and  Uintah  counties;  it  is  associated  with  fibrous 
gypsum. 

The  crude  material  has  a  dark-brown  color,  is  of  wax-like  consistency  and  has  a  foliated 
structure.    G.  =  0*9285  Seal.    It  has  a  melting  point  of  bV-^'  Seal,  dl'S"*  Nowborr)*:  it  li 
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completely  soluble  in  boiling  ether,  carbon  Oisulpbide  and  benzene;  the  dilute  solution  is  highly 
tluoresceui.  Boiling  alcohol  extracts  from  it  twenty  per  cent  of  a  white  wux-like  substance  (IS.  A, 
Newberry,  Am.  J.  8c.,  17,  841,  1879).  Seal  (1.  c.)  obtained  60  p.  c.  of  this  white  solid  after 
chilling  the  soluiion  from  the  extractor,  filtering  and  drying.  This  melts  and  becomes  of  a 
yellow-colored  waxy  consistency  and  has  a  specinc  gravity  of  0  970&  It  showed  marked 
resistance  to  the  action  of  a  strong  acid,  agreeing  with  its  character  as  a  paraffin,  one  of  the 
higher  members  of  the  series.     Its  composition  is  ^own  to  be  between  CibHso  and  CsbHta. 

Ozocerite  has  also  been  found  in  the  ciny  fields  of  South  Amboy,  N.  J.  F.  S.  Smith  obtained 
for  a  sample  not  purified:  Carbon  86*46,  hydrogen  12  83  =  99*29.  This  corresponds  to  CnH2n. 
Am.  Ch.  J.,  6,  247.  1884. 

Named  from  v^eiv,  to  gmell,  and  Kr^poi,  wax,  in  allusion  to  the  odor. 

On  the  occurrence  and  chanicters  of  ozocerite  in  general,  see  Rateau,  Ann.  Mines.  11,  147, 
1887. 

Woehler  has  noted  the  existence  in  meteorites  of  a  hydrocarbon  (Kabaiie)  near  ozocerite  or 
scheererite.  and  Meunier  has  recently  repeated  the  observation  (C.  R.,  109,  977, 1889).  The  com- 
position of  the  substance  is  not  yet  aetermined. 

ZiETRisiKiTE.  Cire  fossile  de  Moldavie  Magnus,  Ann.  Ch.  Phys.,  66,  217,  1833.  Ozokerite 
(fr.  Zietrisika)  Malaguii,  C.  R.,  4,  410,  1837,  Ann.  Ch.  Phys.,  63,  390,  1886,  Pogg.,  43,  147. 
Zictrisikite  Dana 

A  mineral  like  ozocerite  in  most  physical  charactei-s  and  in  composition,  but  distinguished 
by  almost  complete  insolubility  in  ether  und  higher  melting  point.  Hardness  like  that  of  bees- 
wax, orhjirder.  G.  =  0*9;  0*946  Malaguti.  Color  brown.  Welling  point  90**;  82''-84'  in  the 
crude  or  impure  mineral.     Insoluble  in  ether. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  Mever  from  Slanik, 
Moldavia,  appears  to  have  had  a  different  substance  in  hand  from  that  examined  by  Glocker  (by 
whom  ozoeerite  was  named)  and  by  SchrOtter,  as  he  states  that  only  a  very  little  of  it  whs  dis 
solved  by  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes, 
showing  the  presence  of  insoluble  and  soluble  constituents.  The  inso  uble  was  soluble  in  oil  of 
turpentine,  and  of  this  part  the  melting  point  was  82°,  and  the  composition  ns  given  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti.  is  regarded  by  him  as  identi- 
cal with  that  of  Magnus.  It  was  foliated,  conchoidal  in  fracture,  pearly  in  luster,  deep  redbrown 
in  color  with  a  greenish  reflection,  but  in  very  thin  pieces  brown,  nnd  a  little  harder  than  bees- 
wax. It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpen- 
tine and  naphtha,  with  no  action  from  alkalies  or  cold  sulphuric  acid.  It  melts  at  84°,  and  boils 
at  above  300°.  On  subjecting  it  to  boiling  alcohol,  a  small  portion  wms  dissolved,  whose  melting 
point  was  75";  by  a  second  treatment  another  portion  was  obtained,  having  for  tlie  melting  point 
78':  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  the  undissolved  mass,  which  was  90".  This  then,  which  he  calls  brown  ozoi-erite.  appears  to 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  was  analyzed  ;  as  the  rest,  hS&yellow 
ozocerite,  he  says,  "est  un  melange,  j'ai  juge  inutile  d'en  faire  I'analyse." 

Anal.— 1,  Magnus;  2.  8,  Malaguti,  I.e.,  and  Rg.,  Min.  Ch.,  964.  1860. 


C 

H 

Melting  T. 

Boiling  T. 

1.  Moldavia 

84-61 

15-30  =  99  91 

82" 

2.  Zietrisika,  Mold. 

84*53 

14  22  =  98*75 

90' 

Above  300' 

3. 

84*78 

14  37  =  99*15 

90" 

•  t 

The  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  similar  circum^ 
stances  with  that  of  Slanik. 

Urpefhitb.  Part  of  Ozocerite  (fr.  Urpeth  Colliery)  J.  F.  W,  Johnston,  Phil.  Mag.,  12, 389, 
1838.     Urpethite  Dami. 

Consistence  of  soft  tallow.  G.  =  0*885.  Color  yellowish  brown  to  brown.  Adheres  to  the 
fingers,  and  stains  paper. 

Analysis. --^Johnston:  Carbon  85-83.  Hvdrogen  14-17  =  100.  Soluble  readily  in  cold  ether, 
ethereal  solution  brown  bv  transmitted  ifght,  but  with  a  greenish  opalescence  by  reflected ; 
deposits  the  wax  in  brown  flocks.     Melts  at  39^  to  a  yellow-brown  liquid. 

Constitutes  about  faar-fifthn  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
latter  through  its  solubility  in  cold  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
kneacled  in  the  fingera  ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper ;  was  subtransparent ; 
of  li  brownish  yellow  color  by  transmitted  light,  but  yellowish  green  and  opalescent  by  reflected  ; 
and  liad  an  odor  slightly  fatty,  which  was  stroncer  when  melted.  It  occurred  in  cavities  near 
a  fault  in  the  Coal-measures,  and  part  in  the  solid  sandstone. 

Baikerinitb.  Part  of  Baikerit.  DickflOssigea  Harz.  Hermann  (see  p.  998).  A  thick  tar- 
like  fluid  at  IS"*,  and  a  cry.stalline  gmnular  deposit  in  a  viscid  honey-like  mass  at  10%  Color 
brovirn.  Translucent.  Odor  balsamic.  Taste  like  that  of  wood-tar.  Easily  and  perfectly 
soluble  in  alcohol  and  ether.  The  alcoholic  solution  becomes  milky  when  diluted  with  water. 
Constitutes  82*61  p.  c.  of  the  baikerite.     No  analysis  yet  made. 

XEPT-orL.  Naphtdachil,  Nephntil.  Jb.  Min.  84,  184r».  Naphthadil  Kenng.,  Ueb..  254. 1844- 
1S49.     Keftdegil  Herm.,  J.  pr.  Ch.,  73, 220.  1858     Neft  gil  Fritzncfte,  ib.,  3*il.    A  very  abundant 
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material  in  the  naphtha  region  on  Cheleken  I.,  in  the  Caspian.  It  is  a  mixture  of  paraffins  and  a 
resin,  but  appears  to  be  most  nearly  related  to  zietrisikite.  G.  =  0*956  :  color  chocolate-brown : 
melling  point  75".  Hermann  found  66  p.  c.  of  a  wax-like  substance  insoluble  in  alcohol,  and 
18  p.  c.  of  another  soluble  in  alcohol,  besides  18*88  p.  c.  of  a  resin.  In  ether  a  large  part  was 
insoluble ;  aud  this  portion  may  be  identical  with  the  zietrisikite  (see  above),  or  with  Uie  msoluble 
paraffin  from  the  Lrpeth  wax,  culled  urpethite. 

Ptropissite  Kenng.,  Ueb.,  148,  1850-51.  Eenngott  has  thus  named  an  earthy,  friable, 
coaly  substuiice,  of  gmyish- brown  color,  and  without  luster,  and  having  G.  =  0*4^3-0-5*22. 
which  forms  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  Halle.  A  small  |mrt  is 
soluble  in  alcohol,  especially  in  boiling,  and  this,  precipitated  by  adding  water,  is  n  wax-like 
substance  paraffin  like  in  aspect.  But  whether  true  paraffin,  or  whether  an  oxygenated  wax, 
related  to  geocertte,  has  not  beeu  ascertaiued.  It  melts  easily  to  a  pitch  like  muss,  and  hence 
the  name  from  Ttv/j,  fire,  and  Ttiaaa,  pitch.  It  affords  62  p.  c.  of  paraffin  on  dry  distillntion. 
Coals  affording  piiraitiu  on  distillation  are  sometimes  called  ParaMn  eonl,  and  in  German  Waclii- 
kohle.  Kenngott  refers  here  also  an  earthy  browU"  substance  from  Mottenheim,  which  melU 
similarly  to  an  asphalt-like  sub>tance.     It  occurs  incrusting  massive  limestone. 

Hblenite  a.  Nawraiil.  Dingl.  Pol.  J.,  248,  518.  1888.     Fossiles  Kautschuk. 

A  wax  near  ozocerite,  forming  lamells  10  to  15  cm.  long  and  4  to  5  cm.  broad.  Elastic 
like  caoutchouc.  G.  =  0*915.  Color  light  to  dirty  yellow.  Soluble  in  chloroform  and  carbon 
disulphide,  but  not  in  94  p.  c.  alcohol.    Anal.  *. 


Carbon  8518 
84*63 
85-80 


Hydrogen  15*70  =  100*83 
16*48  =  101*05 
16*29  =  100*59 


Formed  In  the  Helena  shaft  of  the  petroleum  region  at  Ropa  in  Galicia. 


Fichtelite.  Tekoretin  ForcJih.,  Yid.  Selsk.  Afh.  Copenh.,  1840,  J.  pr.  Ch.,  20.  459,  1840. 
Fichtelit  Bromeu,  Lieb.  Ann.,  37,  804,  1841;  T.  E,  Cktrk,  ibid.,  103,  286,  1857,  Am.  J.  Sc.,26, 
164, 1858. 

Monoclinic.  Crystals  tabular  |  e  or  elongated  |  b.  Forms:  a  (100,  ir%\  e  (001,  0),  m  (110,  /), 
»  (iOl,  l-i).     Angles  (measured):  mm"  =  97%  ac  =  58',  at  =  52%  ci  =  75'  Clark. 

Twins :  tw.  pi.  c.    H.  =  1.     Luster  somewhat  greasy.     Color  white.     Translucent*    Brittle. 
Without  taste  or  smell.      Distils  over  without  decomposition.      Solidifying  temi)erature  36' 
£asi]y  soluble  in  ether ;  less  so  in  alcohol.     Ax.  pi.  |  010. 

Oomp.,  etc^Formula  doubtful;  Rg.  gives  CsHf  =  Carbon  88*4.  hydrogen  11*6  =  100; 
Clark  deduced  C4H,  =  Carbon  87*3,  hydrogen  l*i*7  =  100.  The  latest  analyses  gi?c  from 
CtsHa*  to  Ci»H«8,  see  below. 

Anal.— 1,  Bromeis,  1.  c.  (Clark,  recalc).  2,  Clark,  1.  c.  8,  Forohhammer,  1.  c.  4,  J.  W. 
Mallet,  Proc.  Brit.  Assoc.,  p.  79,  1872.    5,  6,  Macadam,  Min.  Mag.,  8,  187,  1889. 


1.  liedwitz 

2.  " 

8.  TecoT'etin 

4.  Alabama 

5.  Hand  forth 

6.  Shielding 


C 

87-95 
I  87*18 
85-89 
87*82 
86-78 
87*14 


H 

Melting  T. 

Boiling  T. 

10  70  =  98-65 

46- 

12*86  =  99*99 

46* 

above  820* 

12-81  =r  98*70 

45** 

860* 

11-91  =  99*78 

46' 

1218  0  1*04  = 

100 

12-08  0  0-78  = 

100 

Hell  has  investi^ted  (Ber.  Ch.  Ges.  22, 498, 1889)  fichtelite  from  a  peat  swamp  near  Redwiti, 
inhere  it  has  been  derived  from  Piniis  ultgiruwa.  Dissolves  in  a  mixture  of  alcohol  and  ether, 
from  which  it  is  deposited  as  prismatic  crystals  upon  the  slow  evaporation  of  the  ether.  The 
purified  crystals  thus  obtained  melt  at  46°  aud  gave  on  analysis  : 

Carbon  86-7-870,  hydrogen  132-13-5. 

Density  of  the  vapor  at  440^  7'37-7-77,  corresponding  to  the  formula  Ci»Htito  CiiHi«, 
perhaps  CiftH 37;  ihe  last  (=  doubled.  CaoHs4)  requires  :  Carbon  87*0,  hydrogen  18  0  =  100. 

Bamberger  (ibid.,  p.  635)  confirms  the  above  conclusion.  He  notes  the  occurrence  at  the 
Koll)ernio<>r  near  Rosenheim  in  Ui>|)er  Bavaria.  Spiegel  (ibid.,  p.  3369)  gives  the  formula 
Ci^H,a  =  Carbon  871,  hydrogen  129  =  100. 

Decomposed  by  anhydrous  sulphuric  acid;  also  by  heated  fuming  nitric  acid ;  soluble  in 
cold  nitric  acid. 

Clark,  after  a  revision  of  the  investigations  on  fichtelite  and  the  related  resins,  concludes 
that  there  is  no  doubt  of  the  identitA"  of  the  substance  analyzed  by  him  with  Bromels's  fiehuUU^ 
for  which  is  deduced  the  empirical  formula  CbHa. 

Obs.— The  mineral  occurs  in  shining  scales,  flat  crystals,  and  thin  layers  between  the  rings 
of  growth  and  throughout  the  texture  of  pine  wood  (in  part  identical  in  species  with  the  moden 
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Pinu$  Bylvestris)  from  i^eat  beds  in  the  vicinity  of  Redwitz,  in  the  Fichteigebirge,  North  Bavaria. 
The  crystals  described  by  Clark  were  obtained  artificially  by  means  of  ether  and  alcoiiol. 

Au  ailjf  substance  was  extracted  bv  SchrOtter  by  means  of  ether  from  wood  of  the  sume  peat 
bed  which  afforded  the  ticht elite ;  and  this  solution  yielded  two  substances,  one  of  which  was 
an  oil,  regarded  by  him  as  identical  with  ticbtelite  in  ratio  ;  it  gave  on  nnalysis:  Carbon  88  58, 
hydrogen  11 '84  =  99*42.     The  other  substance  was  crystallized  and  contained  oxygen. 

Fichtelite  also  occurs  in  crystals  in  peat  beds  at  Salzendeich,  £lstleth,  Oldenburg  ;  near 
Sobeslau  in  pent.  In  Enghuid  found  in  puie  logs  in  a  moss  at  Haudforth  in  Cheshire,  and  in 
peat  mos:«  .it  Shielding  in  Ross-shire.     Also  from  Alabama,  in  recent  pine  logs  {Pinus  Australw), 

Tecoreiin  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Holtegaard  in  Den- 
mark. The  resin  from  the  wood,  first  observed  by  Steenstrup,  was  found  by  Forchhammer,  after 
dissolving  it  in  boiling  alcohol,  to  contain  two  substances  crystallizing  from  the  solution  at 
different  temperatures.  Tlie  tecoreiin  was  the  least  soluble  of  the  two,  or  that  which  crystallized 
out  first  (the  other  was  his  phylloreiin,  see  p.  1002) ;  its  crystallizatiou  was  monoclinic,  and  its 
fusing  point  45°.  From  the  analysis  Clark  writes  the  empirical  formula  CH^;  but  states  that 
the  mineral  resembles  fichtelite  in  every  other  respect. 

Ref.— 1  L.  c;  cf.  Schuster,  Min.  Mitth.,  7,  88,  1885. 

Hartite.  Hartit  Haid,,  Pogg.,  64,  261, 1841.  Branchite  8avh  N.  Cimento,  1,  842,  Jb.  Min., 
450,  1842. 

Triclinic  or  monoclinic.  Resembling  fichtelite  in  cmtalliue  form,  luster,  color,  translu- 
cency.  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But  melts  at  74*'-75°  C.  Boiling 
temperature  veiy  high. 

Comp.,  etc.— Ratio  of  C  to  H  =  12  :  20  =  Carbon  8.7-8.  hydrogen  12*2.  Anal.— 1,  SchrOtter, 
Pogg.,  69,  48,  1843.     2,  Piria,  JB.  Ch.,  984,  1855. 

C  H 

1.  HartiU  87'47  1205  =    99  62 

2.  Branchite  87  0  18-4    =  100  4 

Piria's  analysis  corresponds  nearly  with  the  ratio  9  :  16. 

Obs. — Uarlite  is  found  in  a  kind  of  pine,  like  fichtelite,  but  of  a  different  species,  the  Pmiee 
aeero9a  Unger.  belonging  to  an  earlier  geological  epoch.  It  is  from  the  brown-coal  bedsof  Ober- 
hart,  near  Gloggniiz  not  far  from  Vienna.  Reported  also  from  Rosenthal  near  KOflach  in 
Styria.  and  Prftvali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in 
clefts  in  the  conl  or  lignite. 

Branchite  is  cnlorless  and  translucent,  with  G.  =  1*044,  and  comes  from  the  brown  coal  of 
Mt.  Vaso  in  Tuscan}'.     It  is  soluble  in  alcohol,  like  hartite. 

Hartite  is  also  found  at  Obei-sdorf  near  Voiirtsberg  in  Styria  (cf.  Rumpf,  who  makes  the 
crystals  triclinic.  Ber.  Ak.  Wien,  60  (2),  91,  1869f. 

DiNiTK  Meneghini,  Gaz.  Med.  Italiana.  Firenze,  Toscana,  July,  1852.  Occurs  as  an  aggrega- 
tion or  druse  of  crystals ;  cleavage  none;  with  the  tippearance  of  ice,  but  with  a  yellow  tinge 
due  to  a  foreign  substance.     Inodorous  ;  tasteless  ;  frai^iie,  ami  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  in  alcohol,  very  soluble  in  ether  and  in  carbon  disul- 
pbide.  The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.  Fuses  with 
the  wanutli  of  the  hand  ;  healed  in  a  close  vessel  distills  over  without  undergoing  any  sensible 
decompo.sition.  When  melted  it  looks  like  a  yellowish  oil;  crystallizes  in  large  transparent 
crystals  on  cooling. 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof.  Dini. 

IzoLTTS.  Ixolyt  Hdid.,  Pogg.,  66,  345, 1842.  Amorphous.  Fracture  imperfect  conchoidal 
in  the  purer  varieties.  H.  =1,  G.  =  1  008.  Luster  greasy.  Color  hyacinth-red.  Pulver- 
ized in  the  fingers,  it  becomes  ocher-yellow  and  yellowish  brown.  Thin  fragments  subtrans- 
lucent.  Softens  at  76%  but  is  still  tenacious  at  100°,  whence  the  name,  from  */|d?,  gluey,  like 
birdlime,  and  Xvetv,  to  diseolve. 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  fusion  and 
other  characters.  It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnitz  ;  pieces  sometimes  half  an 
inch  thick,  associated  with  hartite. 

Napalitb  G,  F,  Becker,  U.  S.  G.  Surv..  Monograph  13,  872.  1888. 

A  yellow  bituminous  substance  of  the  consistency  of  shoemaker's  wax.  It  is  dark  reddish 
brown  and  shows  green  fluorescence,  which,  however,  disappears  on  exposure  to  the  nir;  garnet- 
red  l)y  transmitted  light.  Brittle,  but  easily  molded  when  warmed  by  the  hand.  Not  elastic; 
fracture  conchoidal.  H.  =  2,  Begins  to  fuse  at  43''  and  becomes  liciuid  at  46';  boils  above 
300 **,  and  at  180°  a  h&ivy  colorless  oil  distills  over  with  an  aromatic  odor.  Separated  into 
various  products  by  fractional  distillation.  Composition  expressed  by  the  formula,  CsHi* 
Analyses,  Melville: 

Carbon    89*84  Hydrogen    1017      =      10001 

80  54  1086      =        99-90 

89  85  1011       =        99-46 

Occurs  at  the  Pliamix  mercury  mine  in  Pope  Valley,  Napa  county,  California. 
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KonUte.  (Fr.  Uznncb)  Kraus,  Pogg.,  43,  141,  1838.  KOnlit  (fr.  ib.)  ScfirdUer,  ib.,  69,37, 
1848 ;  (fr.  Redwitz)  v.  Trommsdorlf,  Aun.  d.  Pharin  ,  21,  126.  KOtileiuit  Hautm  ,  Haudb., 
1487.  1847;  Kenngott,  Ber.  Ak.  Wieu,  14.  272,  1854,  Min.  JSchweiz.  419,  Leipzig.  1866. 

In  foliii  and  grains  ;  amorphous;  stalactitic.  Soft.  G.  =  0'88,  Trominsdorff.  Color  red- 
dish browu  to  yellow.  Melting  point  114%  Kraus ;  107i%  Trommsdorff.  Distills  at  200  . 
undemoing  decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very  slightly  soluble 
in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  the  latter  solution  affording  wax-like 
folia. 

Comp.— Ratio  of  C,  H  =  1 : 1 ;  n(C8H8)  or  a  polymer  of  benzene.  Anal. — 1,  Elraus.  I.e. 
2.  V.  Trommsdorff.  1.  c. 


C 

H 

1.  Uznach.  Switz. 

92*49 

7-42  =  99-91 

2.  Redwitz,  Bavaria 

90*90 

7-58  =  98-48 

The  Redwitz  mineral  may  be  a  different  species.  EOnlite,  unlike  scheererite.  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  warmth  of  the  hand.  For  this  product 
Envus  proposed  the  name  pyroscheererite. 

Obs. — In  brown  coal  ai  Uznach,  at  the  same  locality  with  scheererite  :  near  Redwitz.  Ba- 
varia, in  the  Fichtelgebirge  with  tichtelite  ;  reported  by  Keuugott  from  the  brown  coni  ol  Fossa, 
in  the  Ecer  valley  (Ueb.,  147,  1860-51).  Named  after  KOnlein.  formerly  superintendent  of  the 
coal  works  at  Uznach. 

Phyllorktin  Fat'chhammer,  J.  pr.  Ch. ,  20,  469,  1840.  Near  the  above,  and  made  identi- 
cal with  it  by  Fritzsche.  It  was  obtained  from  an  alcoholic  solution  of  a  resiu  from  tbe  inarsbet 
near  Holtegaard  in  Denmark  ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  1001)  beiogtbe 
phj/lloretin.  Fusing  point  86*^-87^.  Dissolves  easily  in  alcohol.  Forchhamraer  obtiiiued: 
Carbou  9U-22,  9012.  hydrogen  9-22.  9*26  ;  he  deduces  for  the  ratio  of  C  to  H.  =  8  :  10. 

Napthalenb,  Naphtalin.  Commonly,  as  artificially  prepared,  In  rhombic  tables  of  123' 
and  78^  with  the  acute  angles  truncated,  or  hexagonal  tables.  Luster  brilliant.  Color  white. 
G.  =  1  153  at  IS**;  0  9778  at  79-2",  Kopp.;  at  which  temperature  it  melts.  Boiling  point  218'. 
Dissolves  readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  oils,  etc. 

Comp.— Cio  n«  =  Carljon  93-75,  hydrogen  6-25  =  100.  The  first  of  the  NapthaUne  series, 
the  general  formula  for  which  is  Cn  Hgn-is.     Burns  with  a  dense  smoking  flame. 

Found  sparingly  in  Rangoon  tar.  by  De  la  Rue  and  Mailer,  and  by  Warren  and  Siorer. 
Formed  easily  from  petroleum,  coal-naphtha,  essential  oils,  on  passing  them  through  red-hot 
tubes. 


2.  Oxygenated  Hydrocarbons. 

Suocinite.  "B.\eKTpov  Horner^  etc.  1  Avyyvfjior  Theophr,,  Demagtr.  Avyyovpior 
Diosc,  etc.  Succinum,  Eleclrum,  Lyncurium,  Plin.,  37,  11,  12,  13.  Amber  pt.  Succin, 
Ambre,  Fr.    Bernstein.  A^tein,  Oerm.    Succinite  pt.  Breiih.,  Char..  75.  1820,  140.  1823. 

In  irregular  masses,  without  cleavage  ;  fracture  conchoidal.  Optically  anisotropic,  showing 
bright  interference-colors  in  polarized  light. 

H.  =  2-2-6.  G.  =  1  050-1096  Hehn  ;  the  lowest  values  for  kinds  with  numeit'us  minute 
cavities.  Luster  resinous.  Color  yellow,  sometimes  reddish,  brownish,  and  whitish,  oftec 
clouded,  sometimes  fluorescent.  Streak  white.  Transparent  to  translucent.  Tasteless,  NegBr 
tively  electrified  on  friction.     Healed  to  150°  l>egin8  to  soften  and  tinally  melts  at  25O*'-300*. 

Oomp.— Ratio  for  C,  H,  O  =  40  :  64  :  4  =  Carbon  78*94,  hydrogen  10-53.  oxygen  1058  =  100 
Anal.— 1,  SchrOtter,  Pogg..  59,  64,  1843.    2.  O.  Helm.  Schriften  Ges.  Danzig,  7.  No.  4. 192. 1991- 

1.  C  78-824  H  10-229  O  10-947  =  100 

2.  78-63  10-48  1047  8  0*42  =  100 

Sulphur,  in  the  form  of  an  organic  compound,  is  present  in  amounts  varying  from  0*26  to 
0.48  p.  c.  Helm. 

Aml)er  was  early  found  to  be  not  a  simple  resin.  According  to  Berzelius  (Pog^g.,  \X 
419,  1828),  it  consists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  along  with  two 
other  resins  soluble  in  alcohol  and  ether,  an  oil,  and  2\  to  6  p.  c.  of  succinic  acid.  SchrOtter  and 
Forcb hammer  state  that  after  removing  these  soluble  ingredients,  true  succinite  has  the  ntio 
40  :  64  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  mass. 

The  properties  of  succinite  or  amber  in  the  narrow  sense  are  given  minutely  by  Helm,  1.  c , 
1891.  as  follows: 

Heated  in  the  open  air,  it  melts  at  from  250**  to  300^*  without  previously  swelling  up.  boib 
quietly  after  the  fusion,  at  the  same  time  giving  off  dense  white  fumes  which  have  a  peculiar 
aromatic  odor  irritating  to  the  respiratory  organs.  Heated  in  a  glass  retort,  coDuected  with  a 
cooled  receiver,  the  products  of  distillation,  formed  in  the  neck  of  the  retort,  are  a  reddish  browa 
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oil  and  a  crystalline  solid  (succinic  acid),  while  a  watery  fluid  goes  over  iuto  the  receiver,  leav- 
ing a  blackish  brown  coke-like  substauce  behind.  This  residue  is  easily  i-ubbed  to  powder  and 
is  soluble  in  oil  of  turpeuiiue  (this  is  the  so-called  colophony  of  amber  or  Bernsteincolophouium 
Qerm  ).  The  oil  noted  above  is  thick,  of  a  reddish  brown  color  with  greenish  fluorescence  and 
peculiar  odor ;  it  contains  in  solution  a  little  sulphur  and  succinic  acid.  The  watery  liquid  is  a 
solution  of  succinic  acid  in  water,  and  is  also  said  to  contain  acetic  acid  and  butyric  acid. 

In  regard  to  the  action  of  solvents,  Helm  notes  that  in  alcohol  20  to  25  p.  c.  are  dissolved  ;  in 
ether  18-^  p.  c;  in  oil  of  turpentine  25  p.  c;  in  chloroform  20' (>  p.  c;  in  amyl  alcohol  2t)  p.  c; 
in  carbon  disulphide  24  p.  c;  in  methyl  alcohol  18  p.  c. :  in  benzol  9  8  p.  c;  in  petroleum  ether 
2  2  p.  c;  in  alcoholic  solution  of  potash  40  to  55  p.  c.  The  evaporation  of  the  solution  in  alco- 
hol or  ether  gives  a  brittle  resin  having  the  peculiar  aromatic  odor  of  succinite  and  melting  at 
146**.  The  amount  of  succinic  acid  present  is  usually  from  5  to  6  p.  c.  or  in  some  cashes  up  to 
8  p.  c.  The  presence  of  this  considerable  quantity  is  taken  as  characteristic  of  true  succinite  or 
amber  in  the  narrow  sense.  On  the  characters  of  amber  and  its  occurrence  in  general  8ee  Helm, 
Schriften  Ges.  Danzig,  7,  No.  4, 189,  1891,  and  also  several  earlier  papers  in  the  same  publication  ; 
also  Conwenz,  ibid.,  7,  No.  3,  165,  1890. 

Obs. — Ainber  occui-s  abundantly  on  the  Prussian  coast  of  the  Baltic ;  occurring  from  Dant- 
zig  to  Memel,  especially  between  Pillau  and  Dorf  Gross-Hubuicken.  It  occurs  in  England, 
near  London,  and  on  the  coasts  of  Norfolk,  Essex,  and  Suffolk  ;  also  on  the  coast  of  Denmark, 
Sweden,  and  the  Russian  Baltic  provinces ;  also  in  western  Russia  and  in  Westphalia.  It  is 
mined  extensively,  and  is  also  found  on  the  shores  cast  up  by  the  waves  after  a  heavy  storm. 

Further,  resins  resembling  amber  in  appeartmce  and  in  many  of  their  characters  and  of  like 
use  occur  at  many  other  points,  but  according  to  Helm  they  aie  to  be  distinguished  fnmi  true 
succinite,  or  amber  in  the  strict  sense,  chiefly'  by  their  containing  very  little  or  no  succinic  acid. 
Some  of  these  other  localities  (see  further  special  kinds  described  beyond)  are  :  in  Galicia,  near 
Lemberg,  and  at  Miszau  ;  in  Poland  :  in  Moravia,  at  Boskowitz,  etc.;  in  the  Ural ;  near  Chiisti- 
ania,  Noi-way ;  in  Switzerland,  near  Bfile  ;  in  Fnmce,  near  Paris,  in  clay,  in  the  department  of 
the  Lower  Alps,  with' bituminous  cotil;  also  in  the  department  of  I'Aisne,  de  la  Loire,  du  Gard, 
dn  Bas  Rhiu.  It  also  occurs  in  various  parts  of  Asia,  as  in  Upper  Burma.  Also  near  Catania, 
on  the  Sicilian  coast,  sometimes  of  a  peculiar  opalescent  blue  or  green  tinge  (see  simetite,  be- 
yond); of  a  rich  golden  yellow  in  southern  Mexico. 

Amber  like  resins  have  been  found  in  various  parts  of  the  Green-sand  formation  of  the 
United  States,  cither  loosely  embedded  in  the  soil,  or  engaged  in  marl  or  liernite,  as  at  Gay 
Head  or  Martha's  Vineyard  ;  near  Trenton  and  also  at  Camden  and  elsewhere  in  New  Jersey,  and 
at  Cape  Sable,  near  Ma^othy  river,  in  Maryland.  A  mass  found  in  the  marl  pits  near  Harrison- 
ville,  Gloucester  Co.,  N.  J.,  was  20  X  6  X  1  in.  and  weighed  64  oz.  G.  =  1'061  Kunz  (this 
contains  no  succinic  add,  Helm). 

In  the  royal  museum  at  Berlin  there  is  a  mass  of  amber  weighing  18  lbs.  Another  in  the 
kingdom  of  Ava.  India,  is  nearly  as  large  as  a  child's  hetid,  and  weighs  2^  lbs.;  it  is  intersected 
by  veins  of  calcium  carbonate,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  now  fully  ascertained  that  amber  and  the  similar  fossil  resins  are  of  vegetiible  origin, 
altered  by  fossiliztition.  This  is  inferred  both  from  its  native  situation  with  coal,  or  fossil  w(X)d, 
and  from  the  occurrence  of  insects  incased  in  it.  Of  these  insects,  some  appear  evidently  to  have 
struggled  after  being  entangled  in  the  then  viscous  fluid;  and  occasionally  a  leg  or  wing  is  found 
Boroe  distance  from  the  body,  which  had  been  detached  in  the  effort  to  escape.  GOppert  has 
shown  (Ber.  Ak.  Berlin,  450.  1858,  Am.  J.  Sc,  18,  287,  1854)  that  at  least  8  species  of  plants  be- 
sides the  Pinites  sttcdntfer  have  afforded  these  fossilized  resins,  and  he  enumerates  163  species  as 
represented  by  remains  in  them.  Besides  pines,  species  of  the  family  Abtetineoi  and  Gupreseinea 
have  probably  contributed  to  them.  True  succinite,  however,  is  shown  by  H.  Conwentz  (Mono- 
li^raph  der  Baltischen  Bernstein b£lume,  Danzig,  1890,  quoted  by  Helm)  to  have  been  derived  from 
the  Pintis  suecintfer. 

Amber  was  early  known  to  the  ancients,  and  called  rjXeKTgov,  eleeirum,  whenw,  on  account 
of  its  electrical  susceptibilities,  has  been  derived  the  word  electrieity.  It  was  named  by  some 
Ipncurium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or 
tourmaline,  both  minerals  of  remarkable  electrical  propei-ties. 

Plinv  mentions,  as  one  proposed  derivation  of  electrum.  the  fable,  as  he  regards  it.  that  the 
sisters  of  Phaethon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Kridanus  (or 
pad  us),  and  that  these  tears  were  called  electrum,  from  the  fact  that  the  sun  was  usually  called 
eieetor;  as  another,  that  it  comes  from  Electrides,  the  name  of  certain  islands  in  the  Adriatic  ;  or 
another,  eleeirides,  the  name  of  certain  stones  in  Britannia,  from  which  it  exudes.  He  gives  it  aA 
his  opinion  that  "amber  is  an  exudation  from  trees  of  the  pine  family,  like  gum  from  the  cherry 
and  resin  from  the  ordinary  pine  ";  and,  as  proof  that  it  was  once  liquid,  alludes  to  the  gnats, 
etc.,  in  it.  He  observes  that  it  hnd  been  long  called  iuceinum,  because  of  this  origin,  "quod 
arboris  succum  prisci  nostri  credidere."  He  says  that  in  his  time  it  was  **  in  request  among 
-women  only."  But  "  it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  very  diminutive 
human  effigy,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  than  living  men,  even  in 
stout  and  vigorous  health." 

SucciNELLiTB.  Succinlc  acid  obtained  in  orthorhombic  crystals  from  amber;  cf.  Rg.,  Kr. 
Ch.,  2,  209, 1882.  H.  =  1.  G.  =  155.  Luster  vitreous.  Colorless  or  white.  An  aromatic  odor. 
Soluble  in  water.  Composition  corresponds  to  C4H.04  =  Carbon  40-7,  hydrogen  5*1,  oxygen 
54*2  =  100.    Evaporates  at  a  low  temperature,  and  on  cooling  condenses  in  crystals. 
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Exists  in  amber,  constituling  2^  to  6  p.  c.  of  the  mass  (cf.  p.  1006),  and  easily  obtained  from 
it  by  distillation  Its  presence  ready  formed  In  this  resin  is  shown  by  the  fact  tliat  it  may  be 
sepumted  either  by  water,  ether,  or  alkalies,  the  amber  being  left  after  tlie  treatment  withoat  iu 
succinic  acid. 

The  mineral  resins  immediately  following  are  for  the  most  part  near  succinite  or  imber. 
Other  re&ius  less  closely  related  are  appended  to  them. 

Retinite.  Amber  pt.  A  general  name  applied  to  various  resins,  particularly  those  from 
beds  of  brown  coal,  which  are  near  amber  in  appearance,  but  contidu  little  or  no  succinic  acid. 
It  may  conveniently  serve  as  a  generic  name,  since  no  two  independent  occurrences  prove  to  be 
alike,  and  the  indefinite  multipiicniion  of  names,  no  one  of  them  properly  specific,  is  not  to  be 
desired. 

A.  A  reunite  from  Halle  afforded  Bucholz  (Schw.  J.,  1,  290.  1811)  91  parte  soluble  in 
absolute  alcohol,  and  9  parts  insoluble.  Th^  former  gives  a  yellowish -brown  deposit  on  dilutioo. 
and  is  more  soluble  iu  boiling  dilute  alcohol  than  in  cold ;  and  it  is  insoluble  in  pure  ether  and 
turpentine.  The  latter  is  also  insoluble  in  ether.  Both  are  soluble  in  alkalies.  The  resin  i^^A 
with  more  difficulty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a  strong  aromatic  odor. 
By  distillatiun  yields  a  brown  thick  oil,  some  water  containing  a  little  acetic  acid,  besides  car- 
bonic acid  and  carburelted  hydrogen. 

B.  Another  retinite  from  the  lignite  at  Walchow  (Pogg.,  69,  61,  18—)  has  been  called  Wal* 

CHOWITE  (o    lOOi)) 

C.  A  resin  descril>ed  by  Dietrich  (Vh.  G  Reichs.,  No.  8. 1875).  It  occurs  at  Skuc  in  Bcht- 
mia  in  a  coal-bearing  sandstone.  Hard.  G. -=1092.  Color  dark  honey-yellow.  Slightl^f  soluble 
in  alcohol,  better  iu  l)eiizene  and  chloroform.  Melts  to  a  compact  mass  and  gives  off  a  little  suc- 
cinic acid.     Analysis :  C  76  47.  H  7  84,  O  1568.  S  0026.  N  tr. 

D.  Brouuer  (Jahr.  Ver.  WQrtt.,  p  81.  1878)  found  in  a  resin  from  Lebanon  a  small  amooot 
of  succinic  acid,  also  formic  acid.  Analysis  gave  :  C  748,  H  12*3.  O  129.  8  p.  c.  were  dis- 
fiolve<l  in  alcohol.     Cf.  Schrauflte,  p.  1006.  also  Heim,  1.  c.  1891.  p.  199. 

E.  A  resin  from  Japan  called  Japanese  amber,  analyzed  by  J.  F.  Eykmann  in  Toldo (quoted 
by  Helm.  1.  c.  1891.  p.  200)  gave  :  C  83  48.  H  10*45,  O  612 

F.  A  resin  from  Greenland,  analyzed  by  Chydenius  (G.  FOr.  FOrh.,  2,  549,  1878)  gave: 
C  73-47,  H  10-20.  O  16-83  =  100;  empirical  formula  deduced  C.HioO.  Helm  found  a  small 
amount  of  succinic  acid  in  this  resin,  though  Chydenius  obtained  none. 

Some  other  related  resins,  which  have  not  received  special  mimes,  are  mentioned  by  Helm, 
1.  c. 

Gedanitb  Otto  Helm,  Schriften  Ges.  Danzig.  4.  No.  8,  214. 1878.  A  resin  resemblingnniber, 
but  not  containing  succinic  acid,  and  less  rfch  in  oxygen.  Fracture  conchoidal.  Tnigile. 
H.  =  1*5-2.     G.  =  1 '058-1  "068.     Color  wine-yellow,  more  or  less  clear.    Transparent.    Analysis: 

C8101  H  11-41  0  7-38  S  0  25  =  100  (ash  0  06) 

Becomes  opaque  upon  heating,  finally  milky,  and  at  140''-180'*  bubbles  up  and  melts. 
Warm  alcohol  dissolves  18-25  p.  c,  and  warm  ether  40-52  p.  c.  Found  with  succinite  on  the 
shores  of  the  Baltic.     Named  from  Gedanum,  Latin  name  of  Danzig. 

Glessite  0.  Helm.  Schriften  Ges.  Danzig,  6,  No.  1-2,  291.  1881.  A  resin  occuning. 
like  gedanite,  with  succinite  on  the  shores  of  the  Baltic.  It  is  peculiar  in  the  presence  of  minute 
spherical  cell-like  forms,  discerned  by  the  microscope.  Fracture  conchoidal.  H.  =3. 
G.  =  1-01 5-1 -027.  Luster  greasy.  Color  red-brown  and  translucent  to  brown  or  brownish 
black  and  opaque.    Analysis ; 

C  79-86    .  H  9-48  0 10*72  S 044  =  100 

Behaves  nearly  like  succinite  with  solvents.  When  heated,  begins  to  swell  up  at  120**,  giving 
off  white  fumes,  and  at  200**  melts  to  a  thick  liquid.  Contains  no  succinic  acta,  but  probably 
formic  acid.  Named  glessite  from  gUssum  ovgloBtum,  a  name  applied,  as  noted  by  Tacitus,  to  the 
amber. 

RUMANITE  0.  Helm,  Schrift.  Ges.  Danzig,  7,  No.  4,  186,  1891.  Rumftnischer  Berastdn. 
A  yellow  amber-like  resin  obtained  from  different  points  in  Rumania,  aa  in  sandstone  in  the 
Buseo  district,  at  Telage  in  the  Bohosa  district,  etc.  Color  brownish  yellow  to  brown,  seldom 
yellow.  Transparent  to  translucent.  Occurs  in  brittle  masses,  with  flat  conchoidal  fnctore. 
H.  =  2*5-8.    G.  =  1  048-1 -105.    Analysis: 

C  81*64  H9'66  0  7'56  81-15  =  100 

In  alcohol  6*6  p.  c.  dissolves  ;  in  ether  14*4  p.  c.  ;  in  chloroform  11*8;  in  beoKene  14*2.  Not 
acted  upon  by  nitric  acid  in  the  cold,  but  when  warmed  oxidized  to  a  yellow  crumbling  sub- 
stance.   Melts  without  previous  swellhig  up  at  800\    In  a  glass  i-etort,  a  watery  floki  la  distilled 
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over  with  evolution  of  hvdrogen  sulpbide  and  carbon  dioxide ;  then  follows  a  thick  reddish 
brown  oil,  while  white  fine  crystals  form  in  the  ueck  which  consist  of  succinic  acid;  the  amount 
of  the  last  varies  in  different  samples,  in  four  cases  0'3,  0*9,  l-8\  5'2  p.  c. 

SiMETiTK  0.  Helm  A  H.  ConwenUt,  Bchriften  Ges.  Danzig,  6,  No  1-2,  298  et  al,,  1881.  [Mal- 
pighia.  1.  49,  1886 ;]  Helm,  Schriften  Ges.  Danzig,  7,  No.  4,  198, 1891.  A  resin  near  amber  from 
near  Mt.  £tna,  Sicily.  Remarkable  for  its  deep  red  color  und  often  showing  a  beautiful  fluo- 
rescence. It  is  usually  garnet-red  to  dark  red  iii  color  and  by  reflected  lieht  appears  nearly 
black  \  sometimes  lighter  yellowish  red.    G.  =  1*052-1 '068.    Analysis  gave  Helm  : 

C  69-48  H  9-24  O  20'76  S  0-62  =  100 

It  contains  only  0*4  p.  c.  succinic  acid,  but  more  sulphur  in  the  form  of  an  organic  acid  than 
succinite  ;  Helm  found  0*52  in  a  light  colored  kind.  0*67  in  a  dark  red,  and  2*4  p.  c.  in  the  black 
varieties.  Ether  dissolves  27  p.  c,  alcohol  dissolves  21  p.  c,  and  an  alcoholic  solution  of  potash 
82  p.  c. 

Conwentz  mentions  a  resin  resembling  amber  from  Yucatan,  near  simetite. 

Krantzite  (Fossiles  Harz  fr.  Nienburff.  Erantzit  C.  Bergemann,  J.  pr.  Ch.,  76,  65,  1859). 
Near  succinite.  Occurs  in  small  grains  and  masses  of  a  light  yellow  or  greenish  yellow  color, 
but  reddish  or  brownish  externallv.  G.  =  0*968.  Rather  tender.  Sectile  and  somewhat 
elastic.    The  exterior  has  G.  =  1*002.    Anal. — Landolt: 

C  79*25  H  10*41  O  10*34  =  100 

Corresponding  nearly  to  the  formula  C40H84O4. 

Only  4  |).  c.  soluble  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softens  in  turpentine.  In 
sulphuric  acid  gives  a  brown  solution.  Fuses  at  225°,  and  becomes  perfectly  fluid  at  28B'';  and 
at  a  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
brownish  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12'*,  and  fuses  at  150°. 

SiEGBURorTB  A.  Losaulx,  Jb.  Min..  128,  1875. 

A  resit]  from  the  brown-coiil  formation  in  the  neighborhood  of  Troisdorf  and  Sle^bur^  in 
the  region  of  the  Lower  Rhine.  Occurs  in  concretionary  masses  in  which  the  resin  is  mixed 
with  Koun  50  p.  c.  or  more  of  quartz  sand,  which,  in  the  form  of  small  granules,  it  cements 
together.  H.  =  2-2  5.  Color  gold-yellow  to  brownish  red  or  hyacinth-red.  Analyses, 
Lasaulx,  of  two  samples  after  deducting  sand  : 

1.  C  8514  H  7  90  O  6*96  =  100 

2.  81-87  6-86  13*37  =  100 

Partially  soluble  in  alcohol:  also  partially  in  ether,  which  is  colored  yellow  and  after 
«;vapomtion  yields  a  yellow  oil  without  separation  of  crystals.  Melts  and  burns  readily  with  a 
yellow,  smuttv  flame  giving  an  aromatic  odor;  yields  a  light  greenish  yellow  oil  on  distillation, 
but  no  suct'inic  acid. 

Later  investigated  by  Klinger  and  Pitschki  (Ber.  Ch.  Ges..  17,  2742.  1884).  They  obtained 
from  600  grams  of  the  crude  substance,  113  c.c.  of  a  light  oily  liquid  and  10  c  c.  of  an  acid 
watery  liquid :  in  the  distillation  styrol  (25  gr.)  and  cinnamic  acid  (4*4  gr.)  were  deducted; 
lienzeiie  and  toluene  were  present  in  small  quantity  only. 

Walchowitb.  Bergpech  pt.  (fr.  Walchow)  Eatner.  Min.,  3.  lie  Abth..  114.  1800. 
Ketinit  von  Walchow  Sehrotter,  69,  87,  1843.  Walchowit  Haid.,  Ueb.,  99,  1843.  Handb.,  574, 
1845. 

In  yellow  translucent  masses,  often  striped  with  brown.  Luster  resinous.  Fracture  con- 
^hoidal.     Translucent  to  opaque.     H.  =  1*5-2     G.  =  10-1  069;  an  opaque  variety  1085. 

Ratio  for  C,  H,  O  =  40  :  64 :  3i.     Anal.— SchrOtter,  Pogg.,  69,  61,  1843. 

}  C  80*41  H  10-66  O  8*93 

Fuses  to  a  yellow  oil  at  250*  and  burns  readily;  becomes  transparent  and  elastic  at 
l^O".  But  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  c,  and  ether  7*5  p.  c.  Forms  a  dark 
brown  solution  in  sulphuric  acid. 

Occui*8  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  called  BetiniU.  Estner  ah; 
mentions  a  honey-yellow  resin  from  Uttigshof  in  Moravia  (called  BerMtein  in  the  Abb.  B5hf  * 
Ocs.,  3,  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  Litezko  in  Moravhi. 

Chsmawinitb  B.  J.  Harrington,  Am.  J.  Sc,  42,  382,  1891. 

A  I'esin  related  to  amber  occuriing  in  small  fragments,  from  the  size  of  a  pea  to  that  it  a 
robin's  ef;^  or  larger,  on  a  low  beach  on  Cedar  Lake  near  the  mouth  of  the  north  Saskatchf  ^an. 
It  forms  from  Ave  to  ten  per  cent  by  volume  of  the  sand  and  vegetable  debris,  and  alouff  u  mile 
of  the  bench  it  was  estimated  to  be  found  in  a  band  thirty  feet  wide  with  a  minimum  de^th  of 
two  feet  (Tyrrell). 

Fracture  conchoidal.    H.  =  2*5.    G.  =  1  '055.    Color  pale  yellow  to  dark  brown.     Becomes 
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electric  ou  friction.    Ratio  for  C  :  H  :  O  =  40:  62*79  :  3 '56,  or  not  far  from  recent  copals  from 
India.     Auulysis  of  malcTiul  dried  in  tactio  over  sulphuric  acid  : 

I     C  79-96  H  10  46  O  9  49  Ash  0  09  =  100 

In  absolute  alcohol,  after  3^  hours,  2101  p.  c.  were  dissolved;  in  absolute  ether,  after  2 
hours,  24 '{54  p.  c.  Healed  in  a  closed  tube,  begins  to  soften  at  150%  and  at  180'*-190^  could  be 
pressed  into  a  single  mass;  at  800°  became  soft,  and  elastic,  but  did  not  melt  into  a  flowing 
liquid  and  had  darkened  somewhat  from  partial  decomposition.  Yielded  no  crystals  of  suc- 
cinic acid  in  a  retort. 

Named  Chemawinite  from  Chemahawin  or  Cbemayin,  the  Indian  name  of  a  Hudson  Baj 
post  not  far  fn>in  where  the  resin  occurs.  Probably  derived  from  one  of  the  Tertiary  or  Creta- 
ceous lignites  occurring  on  the  Saskatchewan.  Some  of  these  are  known  to  contain  resios,  one 
of  which  was  found  by  Harrington  to  be  near  the  above,  with  H.  =  2,  G.  =  1066,  and  dis> 
solved  in  absolute  alcohol  to  29*30  p.  c. 

DuxiTE  Doelter,  Vh.  G.  Reichs.,  145,  1874.  A  resin  from  the  lignite  of  Dux,  Bohemia. 
Opaque.  Color  dark  brown.  G.  =  I'lSS.  Melts  at  246°  Fischer  obtained,  besides  2*72  water 
and  1*94  ash  :   C  78  25.  H  814.  O  1319.  S  042  =  100.     Near  walchowite. 

MucKiTE  J.  f)on  Scliroektnger,  Yh.  G.  Reichs  ,  387,  1878.  A  resin  from  the  coal  beds  at 
Neudorf,  Moravia,  disseminated  in  minute  particles,  and  in  small  bands.  Color  opaque  yellow, 
or  li^hl  brownish  yellow,  and  transparent  to  translucent.  H.  =  1-2.  G.  =  10025.  Anal.— 
Dietrich : 

J     C  79-22  H  9-57  O  1121,  corresponding  to  C,eH,»0, 

Fuses  between  290°  and  810°.  In  alcohol,  14  p.  c.  dissolve;  in  ether,  40  p.  c,  both  fcBving 
a  yellowish  brown  residue. 

Nbudorfite  /.  von  Schrockinger,  Vh.  G.  Reichs.,  387,  1878.  A  resin  occurring  in  a  coal 
bed  at  Neudorf,  Moravia.  Color  pale  yellow.  Luster  waxy.  Fracture  conchoidal  G.  =  1  -045- 
1060.    Anal.— Dietrich  : 

C  7804,  H  9-84.  O  11-98,  N  0-14,  corresponding  to  C,.H,.Oa  =  C  7826,  H  1014.  0 1160  ^^  100. 

Fuses  at  280".    Dissolves  in  ether,  leaving  a  whitish  yellow  resinous  powder. 

ScHRAUFiTB  J.  von  8ehrdckinger,Yh,  G.  Reichs.,  184  1875. 

Occurs  in  small  masses  and  in  layers,  in  the  schistose  sandstone  (Carpathian  sandstone}  near 
Wamnm,  in  Bukowina.  Fracture  semi-concboidal  to  splintery.  H.  =2-3.  G.  =  1*0  1*1^. 
Color  hyacinth- to  blood-red.  Translucent.  Melting  point  326"*,  when  decomposition  goei  on. 
Partially  soluble  in  alcohol,  benzene,  and  chloroform;  completely  soluble  in  sulphuric  acid,  'lie 
larger  portion  of  the  resin  separating  as  a  grayish  yellow  slimy  mass.  up<m  dilution  with  w^t^r. 
Formula:  C„Hi«0„  requiring:  C  73-33,  H  8  89.  O  17  78  =  100.    Anal.— Dietrich : 

C  73-81  H  8-82  O  17-37 

With  this  resin  correspond  also  a  resin  from  Mizun  and  HOtlein,  and  less  closely  other 
from  the  neighborhood  of  Lemberg.  SchrSckinger  proposes  to  include  the  several  occurrenct^ 
under  the  name  Schraufite,  after  Prof.  A.  Schrauf,  of  Vienna. 

This  is  near  the  resin  from  Lebanon,  see  p.  1004;  cf.  also  John,  Yh.  G.  Reichs.,  255, 1^6, 
and  Bronrusr,  Jahr.  Ver.  Wttrlt.,  34,  86.  1878. 

A  resin  near  schrauflte  is  mentioned  by  J.  Stuart  Thomson  as  found  with  the  coal  at 
Fauldhouse,  Midlothian,  Scotland,  Min.  Mag.,  7.  215,  1887. 

Jaulinoite  ZepharavicK  Ber.  Ak.  Wien,  16.  366,  1855. 

A  resin  occurring  in  the  Jauling.  near  St  Vict,  in  Lower  Austria.  It  somewhat  resembles 
amber,  is  hyacinth-red,  translucent  in  thin  splinters,  may  be  rubbed  to  a  yellow  powder  belwwn 
the  finirers.  and  has  H.  =  2  5,  G.  =  1  098-1  111.  By  the  action  of  carbon  disulphide  a  resiu- 
like  substance  was  obtained  from  this,  which  was  brownish  yellow  in  color ;  brittle ;  ai  50  . 
softens,  at  70'  liquid.  Easily  soluble  in  alcohol  and  ether.  Aromatic  odor  when  heated. 
Ratio  for  C,  H,  ()  =  39 :  60  :  4^  =  (^eH4flO,,  Ragsky,  who  obtained  :  i  C  77-97,  H  10  14. 
O  1189  =  100.     Not  soluble  in  a  carbonated  alkali,  and  scarcely  at  all  in  a  potash  solution. 

A  Beia-jauUngite  was  obtained  from  the  residue,  after  the  treatment  with  carlnjn  disulphide. 
by  the  action  of  ether.  Color  brownish  yellow.  Softens  at  135*,  and  becomes  liquid  at  160*. 
Dissolves  easily  in  alcohol  and  ether,  but  not  in  carbonated  alkali  or  carbon  disulphide.  Ratio 
for  C.  H,  O  =  40:  53*:  8|;  or  18  :  24  :  4.  Ragsky,  who  obtained  :  f  C  70-90.  H  7  93.  O  2117 
=  100.    It  contains  double  the  oxygen  of  the  preceding,  with  less,  proportionally,  of  hydrogen. 

Reffkite  Tji  Cava  [J.  connais.  medicale.  Paris,  1852],  Dx  ,  Min.,  2,  58,  1874. 

A  resin  found  in  the  li/rnite  of  Montorio.  near  Feramo,  Abruzzes.  It  is  amorphous,  in 
small  scales.  Very  soft.  Fragile.  Color  white.  Composition,  CsoHmOs  =  Carbon  79-0, 
hydrogen  105,  oxygen  10  5  =  100.     Analysis : 

0  77  77  II  1118  O  11-05  =  100 
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Soluble  in  ether  and  in  abeolute  alcohol,  and  on  boiling  separates  in  masses  or  small  crystals. 
Also  soluble  in  boiliug  caustic  poiash. 

KOflachite  Doelter,  Mittb.  Ver.  Steiermark,  p.  98,  1878. 

A  resiu  frum  Laukowitz  Dear  KOflach  in  Styria,  where  it  occurs  in  the  Tertiary  brown  coaS. 
Fracture  couch oidal.  G.  =  1*2-1*25.  Color  dark  brown,  but  reddish  browu  in  tiae  splinters. 
Becomes  electric  with  friction.  Composition,  CssHisOa  =  Carbon  82  3,  hydrogen  10*2,  oxygen 
7*5  =r  loo.    Analysis,  Andreasch  : 

C  82-23  H  10-28  O  749  =  100 

Melting  point  98",  but  becomes  soft  at  a  lower  temperature.  Easily  soluble  in  ether; 
soluble  in  carbon  disulpbide,  but  insoluble  in  alcohol  and  caustic  pottish. 

AiCBRiTB.  Ambrit  (fr.  N.  Zealand)  Hoehstetier,  v.  Bauer,  Vh.  G.  Reichs.,  4, 1861.  Am- 
ber! te. 

Amorphous;  in  large  masses.  H  =  2.  G.  =  1*034  Luster  greasy.  Color  yellowish 
gray.     Subimnsparent.     Strong  electric  on  friction.     Fracture  conchoidul. 

Ratio  deduced  for  C,  H,  O  =  40 :  66 :  5  =  Carbon  76*88,  hydrogen  10*54.  oxygen  12  77. 
Vou  Uauer  makes  the  ratio  32 :  26 :  4,  which  is  not  nearer  the  analysis  than  the  above. 
Anal.— H.  Maly,  1.  c: 

I    C  76*53  H  10-58  O  12  70  Ash  0-19 

Wholly  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzene,  chloroform,  and  dilute  acid. 
Burns  with  yellow  smoking  liame.    The  ash  contains  iron,  lime,  and  soda. 

Occurs  in  masses  as  large  as  the  head  in  the  province  of  Auckland,  N.  Zealand,  at  the 
Hawakawa  colliery.  Bay  of  Islands,  at  Waikato  and  at  Uhanearei.  It  much  resembles  the 
resiu  of  the  Dammara  Australis,  or  Kauri  gum,  which  abounds  on  the  island,  and  is  often 
exported  with  it. 

BucAKAMANGiTB.  Reslnc  de  Bucaramanga  Bous^ingault,  Ann.  Ch.  Phys.,  6,  507,  1842. 
Resembles  amber  in  its  pale  ve'low  color.    G.  above  1. 

Ratio  for  C,  H,  O  =  42  :"66  :  2*  =  Carbon  82*7,  hydrogen  10*8,  oxygen  6*5  =  100.  Insol- 
uble in  alcohol.  In  ether  softens  and  becomes  opaque.  Fuses  easily,  and  bums  with  a  little 
araoky  tlame.  leaving  no  residue.     Yields  no  succinic  acid. 

An  analysis  gave  Boussingault    C  »2-7.  H  10*8,  O  6*5,  N  tr,  =  100.     C.  R.,  96,  1452,  1888. 

RosTHORNiTE  H.  Hofer,  Jb.  Min.,  p.  561,  1871. 

In  lenticular  masses  in  coal.  G.  =  1*076.  Luster  greasy.  Color  brown,  with  garnet-red 
reflections;  in  thin  splinters  wine-yellow.    Composition,  C34H40O.    Anal.— Mitteregger,  1.  c: 

I    C  84-42  H  11  01  0  4*57  =  100 

At  96"  commences  to  melt  to  a  viscous  brownish  red  mass,  which  at  160*  gives  off  bub- 
bles and  at  205""  white  fumes;  heated  to  225*"  the  evolution  of  gas  ceases,  leaving  a  thin  dark 
purplish  red  fluid.  Insoluble  in  dilute  nitric  acid,  as  also  in  potash  or  alcohol.  Slightly  soluble 
in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Completely  soluble  in  benzene  at 
ordinary  temperatures.     From  Sonuberge,  Carinthia. 

CoPALiTE.  Fossil  Copal,  Highgate  Resin.  AUdn,  Min.,  64,  1815.  Retinite  pt.  Qlock.,  Min., 
372,  1831,  Haid  ,  Haudb.,  574.  1845.  Fossil  Copal  J.  F.  W,  Johnston,  Phil.  Mag.,  14,  87,  1839. 
Copaliiie  llausm.,  Uandb.,  1500.  1847. 

Like  the  resiu  copal  in  hardness,  color,  luster,  transparency,  and  difficult  solubility  in  aico* 
h«)l.  Color  clear  pale  yellow  to  dirty  gray  and  dirty  brown.  Emits  a  resinous  aromatic  odor 
when  broken.     G.  =  1*010  Johnston;  105  Bastock;  1053  E.  Indies.  Kenngott. 

Ratio  for  C,  H,  O  =  40 :  64  : 1  =  Carbon  857,  hydrogen  11*4,  oxygen  2-9  =  100.  Anal.- 
1,  2.  Johnston.    3,  Duflos  [Min.  Unters.,  2,  1831],  Min.,  5th  Ed.,  p.  789. 

1.  YelUno  trp. 

2.  Gray 

3.  E.  Indies 

Volatilizes  in  the  air  by  a  gentle  heat.  Burns  easily  with  a  yellow  flame  and  much  smoke, 
and  hardly  any  perceptible  ash.  Slightly  acted  upon  by  alcohol.  Kenn^ott's  mineral  closelv 
resembles  the  Highgate  copalite  in  its  honey-yellow  color,  and  its  action  with  heat  and  alcohol. 

From  the  blue  clay  (London  clay)  of  Highgate  Hill,  near  Loudon,  from  whence  it  is  called 
Highgate  resin.    It  occurs  in  irregular  pieces  of  a  pale  honey-yellow  color. 

Ambrosine  C,  U.  Shepard,  Rural  Carolinian,  1,  p.  311.  In  rounded  masses.  Color  yellow- 
ish to  clove-brown.  Fracture  conchoidal.  Luster  resinous.  Becomes  electric  on  friction. 
Melts  at  about  250**  to  a  clear  yellowish  liquid;  softens  at  a  lower  temperature.    Gives  off  **  suo 
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cinic  acid  before  melting  ",  ou  fusion  gives  au  agreeable  balsam-like  color,  unlike  that  from  tb« 
lebiu^  oi  oruiuury  piues,  aud  u  dark  brown  uou-volatile  fluid  leinaius  as  loug  as  ilie  tnelling  bett 
la  kept  up.  Lomuubtibie,  leaves  no  ash.  boiuble  for  the  most  pjirl  in  oil  ot  lurpeniiiie.  nlc<:bol, 
ether,  auii  chlorotorm,  as  also  iu  poiash.  Stated  to  have  been  found  in  the  phospliaiic  beds  near 
CljHileftton,  b.  C.  (It  has  been  suggested  that  this  may  be  only  a  modern  resin  which  has  been 
subjected  to  the  actiou  of  salt  water.) 

Ajkite.     a  resin  near  amber,  Ajka.  Hungary  (Bull.  Soc.  Min.,  I,  126.  1878). 

Whkkleiute  0.  Laew,  Am.  J.  Sc,  7,  571,  1874. 

A  resin,  yellowish  iu  color,  found  in  the  CreUceous  beds  of  northern  New  Mexico,  filling 
the  hssures  of  the  lignite,  or  iuterstratified  in  thin  layers  iu  it.  Most  abundantly  observed  in 
the  vicinity  of  Nucimiento.    Two  analyses  gave  Loew  : 

1.  C  7307  H  7-95  O  und^U 

2.  72-87  7-88 

These  agree  closely  with  the  fonuula  9i(C»H«0),  where  n  is  probably  5  or  6. 

Soluble  in  ether,  less  so  in  carbon  disulphide.  In  concentrated  sulphuric  acid  dissolves 
producing  a  dark  brown  solution,  from  which  it  is  pi-ecipitated  by  water.  In  alcohol  the  prin- 
cipal portion  is  readily  dissolved,  while  a  small  part  remains  insoluble.  The  hot  alcoholic 
extract  of  the  resin  deposits,  on  cooline.  a  few  yellow  flocculi.  The  solution,  on  evaporation, 
fives  a  yellowish  resin  very  brittle,  and  becoming  strongly  electric  on  friction;  it  melts  at  154*. 
Kamed  for  Lieut.  G.  M.  Wheeler,  U.  S.  Army. 

loNiTE  8.  Pumell.  Am.  J.  Sc,  16,  158.  1878.  A  fossil  hydrocarbon  found  in  a  more  or 
less  impure  condition  in  the  lignite  of  lone  Valley.  Amador  County,  California.  Structure 
firm,  earthy.  Color  brownish  yellow.  Partially  soluble  in  cold  alcohol,  largely  soluble  in 
ether,  completely  so  in  chloroform.  A  brown  tarry  oil  containing  a  small  quantity  of  paraffin 
is  separated  by  dry  distillation.    Exact  chemical  nature  unknown. 


£uo8MiTB.    Erdharz,  Eampferharz,  Euosmit,  C  W,  Oumbel,  Jb.  Min.,  10,  1864. 

Amorphous,  in  masses  of  a  brownish  yellow  color,  or  like  that  of  cherry  gum.  and  looking 
like  common  pitch.  H.  =  1*5.  G.  =  1*3-1*5.  Brittle.  In  thin  pieces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of  resin  and  that  of 
camphor.     Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil  of  tii.Ti)entine. 

Ratio  of  C,  H,  O  =  17  :  29  : 1  =  Carbon  81*9,  hydrogen  n-7.  oxygen  6*4  =  100.  Aflforded 
0  84  of  ash.  The  ratio  is  almost  identical  with  that  of  leucopetrite.  Melts  at  77  \  and  burns 
with  a  bright  flame  and  very  aromatic  odor.  Solutions  of  the  alkalies  dissolve  only  a  little  of  it, 
after  long  action. 

From  clefts  in  brown  coal,  at  Baiershof.  near  Thumsenreuth.  in  the  Fichtelgebirge,  and 
derived  probably  from  a  kind  of  Conifer,  aud  one  resembling  the  Cupressinoxf/hn  stuiquale 
GOppert. 

Bathvillite.    Bathyillite  C,  Or.  WUliams,  Ch.  News,  7,  188,  1868.    Torbanite  pt. 

Amorphous.  Dull,  and  of  a  fawn-brown  color,  looking  somewhat  like  wood  iu  the  last 
stage  of  decay.  Opaque.  G.,  after  removing  air  of  pores  oy  air-pump,  about  101.  Veiy 
friable,  but  this  characteristic  may  not  be  essential  to  the  species.  Insoluble  in  benzene 
Torbanite  has  H.  =  2  25;  G.  =  118  Heddle;  color  clove-brown;  powder  yellowish;  tough. 

Comp.— Ratio  for  C,  H,  O,  from  the  analyses.  40  :  68  : 4.  or  near  that  of  succinite.  =  Carbon 
78"48,  hydrogen  11*11,  oxygen  10*46  =  100.  The  ratio  40:  66  :  4  is  less  near,  giving  the  per- 
centage: Carbon  78*7.  hydmgen  10'5,  oxyj^eu  10*8  =  100.  Anal. — 1,  Williams,  1.  c;  la»  sanM 
with  ash  excluded.    2,  Miller;  2a.  same  with  ash  excluded. 

C  H  0  Ash 

1.  Bathvillite  58*89  8  56  1  28  25*32  =  100 
la.           '*  78  86  11*46  968  _  =  lOO 

2.  Torbanite  6810  8*91  8*21  19*78  =  100 
2a.           •'  78-67  llll  10*22  —  =  lOO 

Williams  refers  here  the  torbanite  analyzed  by  Miller.  Other  analj^ses  of  torbanite  five  lees 
oxygen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  formula 
CtoHaoOt  =  Carbon  78*60,  hydrogen  10*92.  oxygen  10^,  agreeing  hardly  as  well  with  the 
analyses  as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  crucible  affords  a  fatty  odor,  and  buma  with  a 
dense  smoky  flame.  No  action  with  modemtely  dilute  nitric  acid;  completely  carbonized  by 
concentrated  sulphuric  acid. 
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Obs.— Bathvillite  occurs  in  the  torbanite  or  Boghead  coal  (of  the  Curboniferous  formation), 
adjoining  the  lands  of  Torbaue  Hill,  in  the  grounds  of  Bathville,  Scotland.  It  forms  lumps 
which  till  cavities  In  the  torbanite.  Other  cavities  are  occupied  b^  calcite,  pyrite,  etc.  It  may 
be  an  altered  lump  of  resin;  or  else  material  which  has  filtrated  into  the  cavity  from  the  sur- 
rounding torbanite. 

Tlie  analysis  of  Miller  shows  that  some  of  the  torbanite  has  the  same  composition.  Am 
proof  of  the  absolute  purity  of  the  substances  analyzed  could  not  be  had,  the  results  are  open  to 
some  doubt,  as  Williams  observes. 

ToRBANiTB.  Torbanite,  although  related  to  cannel  coal,  has  a  very  nearly  uniform  com- 
position, according  to  all  analyses  thus  far  made,  excepting  that  of  Miller,  and  this  composition 
18  like  that  of  bathvillite,  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula 
C4«Hii»Ot.9»  =  Carbon  83*19,  hydrogen  ll'Si,  oxygen  6'17.  The  mean  of  five  analyses  (see 
5th  £d.,  p.  757)  is,  Carbon  81*15,  hydrogen  11 '48,  with  oxygen  about  6*0,  nitrogen  1*87  =  100; 
excluding  the  uiirosen,  C  82*28,  H  11*54.  O  6*08  =  100.  Less  than  1\  p.  c.  of  torbanite  is 
soluble  iu  naphtha  (EV^^)* 

Retinbllitb.  Part  of  Bright  Yellow  Loam  (fr.  Bovey)  so  saturated  with  petroleum  that 
it  burns  like  sealing-wax, «/.  MUUs,  Phil.  Trans.,  61,  586,  1760;  Bitumen  from  Bovey,  Retin 
asphaltum.  Hatcfiett,  ib.,  402,  1804:  Retinite.  Resin  of  Retin  Asphalt,  Retiuic  Acid,  /.  F.  W. 
Johnston,  Phil.  Mag.,  12,  560.  1888.     Retinellite  Dana. 

Resin-like.  Light  brown.  Begins  to  melt  at  121°,  is  perfectly  fluid  at  lOO"*.  and  siyea 
off  a  resin-like  odor  at  100°.  Soluble  in  alcohol,  still  more  freely  in  ether.  Ratio  for  C,  H,  O 
=  21 :  28  :  3  =  Carbon  76*8,  hydrogen  8*6,  oxygen  14*6  =  100.    Analysis:  Johnston,  1.  c. 

C  76*86  H  8-76  O  14*89  =  100 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  lime. 

The  retinasphalt  of  Hatchett,  from  the  Tertiary  coal  of  Bovey  in  Devonshire,  from  which 
alcohol  separates  the  above  si)ec{es,  occurs  in  roundish  masses,  h>iviue  H.  =  1-2*5;  O.  =  1*185 
Hatchett;  luster  slightly  resinous  iu  the  fracture,  often  earthy  externally;  color  light  yellowish 
brown,  sometimes  green,  yellow,  reddish,  or  striped;  and  is  subtninsparent  to  opaque;  often 
flexible  and  elastic  when  first  dug  up.  tliough  brittle  on  drying.  Johnston,  after  drying  the 
retinasphalt  at  800°,  obtained  58'9'i  p.  c.  of  resin  soluble  in  alcohol,  27*45  of  insoluble  organic 
matter,  and  18*28  of  ash  =  100.    The  insoluble  portion  has  not  been  investigated. 

Xylor£Tinitb.  Xyloretin  Forehhammer,  J.  pr.  Ch.,  20,  459,  1840.  Hartin  ScJirotter, 
Poge.,  59.  45,  1848.     Psathyrit  Ghcker,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphl  ha  solution  in  needles  of  the  orthorhombic  system. 
G.  =  1115  hartine.  Color  white.  Pulvaizes  in  the  fingers.  Without  taste  or  smell.  Soluble 
in  ether. 

Riiiio  (Rg.)  for C,  H,  O  =  42 :  58  :  5  =  C arbon 78*51,  hydrogen  9  05,  oxygen  12*44.  C,oHi«Os. 
deduced  by  Schr5tter,  cori-esponds  better  with  the  analyses.  Anal.— 1-8,  SchrOtter,  1.  c 
4,  5,  Forchhammer,  1.  c. 
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The  hartine  is  a  white  resin  separated  by  ether  from  a  resin  obtained  from  the  brown  coal 
of  Oberhari.  No.  1  is  Jiartiiie  as  separated  in  an  amorphous  condition  by  means  of  naphtha; 
and  2,  8.  crystallized  from  an  ether  solution.  (Besiiies  the  hartine,  two  timorphons  brown 
resins  were  also  obtained  from  the  solution.)  Xy^tf^mtto  was  derived  by  Forchhammer  through 
the  action  of  alcohol  on  fossil  pine- wood  from  the  marshes  of  Holtcgaai-d  in  Denmark. 

SCLKKETINITE /.  W.  MalUt,  Phil.  Mag.,  4,  261,  1852. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazelnut.  H.  =  8.  G.  =  1*186. 
Trnnslucent  in  thin  splinters  Color  black,  but  by  transmitted  liirht  reddish  brown;  streak 
cinnamon -brown.  Luster  l)etween  vitreous  and  resinous,  rather  brilliant.  Brittle;  fracture 
conchoidul.     Insoluble  in  alcohol,  ether,  alkalies,  and  dilute  adds. 

Ratio  for  C,  H,  O  =  40  :  56  :  4  =  Carbon  80*0,  hydrogen  8*0,  oxygen  9*8  =  100.    Anal.- 
W.  Mallet : 


1. 

C  76-74 

H  8*86 

0  10*72 

Ash  8*68  =  100 

2. 

7715 

9*05 

1012 

8*68  =  100 

Heated  on  platinum  foil  it  swells  up,  burns  like  pitch,  with  a  disaj?reeable  empjrreumatic 
smell  and  a  smoky  flame,  leaving  a  coal  rather  diflicult  to  bum,  and  nnaU"  ~  7ftt2e  gray  ash. 
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In  a  glass  tube  yields  a  yellowish  brown  oily  product  of  a  nauseous  empyreumatic  odor.    Even 
strong  nitric  acid  acts  slowly  upon  it.    From  the  Coal-measures  of  Wigau,  England. 

GuYAQUiLLiTE  /.  F.  W.  Johmton,  Phil.  Mag.,  13,  829.  1838. 

Amorphous.  In  large  masses  or  layers.  Yields  easily  to  the  knife,  and  may  be  rubbed  to 
powder.  Q.  =  1*092.  Color  pale  yellow.  Luster  not  resinous,  or  imperfectly  so.  Slightly 
soluble  in  water,  and  largely  in  alcohol,  forming  a  yellow  solution  which  is  intensely  bitter. 

Ratio  for  C,  H,  O  =  40 :  52  : 6  =  Carbon  76-67,  hydrogen  817,  oxygen  1516  =  100 
Johnston.  Begins  to  melt  at  694%  l^tit  does  not  tlow  easily  till  near  100**.  As  it  cools  becomes 
viscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric  acid,  formiug 
a  dark  reddish  brown  solution.  A  few  drops  of  ammonia  put  into  the  alcoholic  solution  darken 
the  color,  and  finally  change  it  to  a  dark  brownish  red. 

Stated  to  form  an  extensive  deposit  near  Guyaquil  in  South  America. 

MiDDLETONiTE  /.  F.  W.  Johnston,  Phil.  Mag.,  12,  261,  1888. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of  an  inch  or  less  io 
thickness,  between  la  vers  of  coal.  Brilile.  G.  =  1*6.  Luster  resinous.  Color  reddish  brown 
by  reflected  light,  and  deep  red  bv  transmitted:  powder  light  brown.  Transparent  in  small 
fragments.  No  taste  or  smell.  Blackens  on  exposure.  Only  a  tnice  dissolved  by  boiliog 
alcohol,  ether,  or  oil  of  turpentine.     Not  altered  at  210". 

Ratio  for  C,  H.  O  =  40  :  44  :  2  =  Carbon  86-33,  hydrogen  7-92.  oxygen  575=  100.  Jobnslon 
obtained :  {  Carbon  8621,  hydroj?en  8*03,  oxygen  5"76  =  100.  On  a  r^  cinder  burns  like  resin. 
Softens  and  melts  in  boiling  nitric  acid,  with  the  emission  of  red  fumes;  a  brown  flocky 
precipitate  falls  on  cooling.     Soluble  in  cold  concentrated  sulphuric  acid. 

Occurs  between  lnyei*s  of  coal  about  the  middle  of  the  Main  coal  or  Haigh  Moor  seam,  at 
the  Middleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thicker  than  ^^  in.,  and 
little  rounded  musses  seldom  larger  than  a  pea;  also  at  Newcastle. 


Tasmanite.  Resiniferous  Shale  (fr.  Tasmania),  Catal.  Intcrnat.  Exhib.,  1862.  Tasmanite 
A.  H.  Church,  Phil.  Mag.,  28.  465,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminnted  shale;  average  diameter  of  scales 
about  00:3  in.  Fracture  couclioidnl.  H.  =  2.  G.  =  1*18.  Luster  resinous.  Color  re<ldish 
brown.  I'ranslucent.  Not  dissolved  at  all  by  alcohol,  ether,  benzene,  turpentine,  or  carbon 
disulpbide,  even  when  heated. 

Comp.,  etc. — No  action  with  hydrochloric  acid  ;  slowly  oxidized  by  nitric  acid.  Readily 
carbonized  by  sulphuric  acid,  with  evolution  of  hydrogen  sulphide.  Alkalies  in  solution  without 
action.  Burns  reiidily  with  a  smoky  flame  and  onensive  odor;  fuses  partially,  yielding  oily  and 
solid  products  having  a  disagreeable  smell.  Ratio  of  C.  H,  O,  S  =  40  :  62  :  2  : 1  =  Carbon 
79-2,  hydrogen  10*2,  oxygen  5*28,  sulphur  5*28  =  100.  Anal.— Church,  after  rejecting  814  p.  c 
of  ash: 

C79  34  H 10-41  0  4  93  8  5-82 

Obs.— From  the  river  Mersey,  north  side  of  Tasmania.     The  rock  is  culled  eornbunUble  Mhale, 

Trinkkrite  G.  Tschei-mak,  J.  pr.  Ch.,  2,  258,  1870,  and  Jb.  G.  Reichs.,  20,  279,  1870. 

Compact  and  amorphous.  H.  =  1*5-2.  G.  =  1*025.  Luster  greasy.  Color  hyacinih-red  to 
chestnut -brown.  Transparent  to  translucent.  Anal. — 1,  Hlasiwetz,  1.  c.  2,  Niedzwiedzki,  Vh. 
G.  Reichs.,  132,  1871. 
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Fuses  at  168''-180'.  at  a  higher  temperature  gives  off  choking  fumes.  Insoluble  in  water, 
and  only  slightly  in  alcohol  and  ether.     Soluble  in  hot  benzene. 

Occurs  in  large  compact  masses  in  brown  coal  at  Caipano  near  Albona  in  Istria;  also  found 
At  Gams  near  Hieflau  in  Styria.     Resembles  in  composition  the  tasmanite  of  Church. 

Dysodile.  (Fr.  Melili,  Sicily.)  Paulo  Boeeone,  Recherches  et  Obs.  Nouv..  etc.,  Amsterd., 
1674.  Dysodile  Cordier,  J.  Mines,  23.  275,  1808.  Merda  di  Diavolo  Ital.  Stinkkohle  Germ. 
Houille  papyracee,  Tourbe  papyracee,  Fr. 

In  very  thin  leaves  or  folia,  flexible,  slightly  elastic.  G.  =  1  14-1 '25.  Color  yellow  or 
greenish  gray.     Streak  shining. 

Very  inflammable,  burning  with  a  bright  flame  and  an  odor  like  that  of  asafoetida.  leaving 
an  ash  in  the  form  of  laminae,  consisting  largely,  as  shown  by  Ehrenberg,  of  the  siliceous  shel^ 
of  infusoria,  especially  of  Naviculae.  Delesse  found  (Thfise  anal.  Chim.,  60,  1843)  a  variety  from 
Glimbach.  near  Gies.sen,  to  afford  water  and  volatile  matters  491,  carbon  5*6,  ash,  45*4;  of  the 
last.  17*4  were  soluble  silica,  U'O  iron  sesquioxide,  and  10*0  clay. 


HYDROCARBON  COMPOUNDS,  lUll 

Church,  Ch.  News,  34,  155,  1876,  has  obtained  for  dysodile  from  Roll  near  Bonn,  after 
deducting  ash: 

C6901  H1004  0  16-90  8  2*85  N 170  =  100 

It  is  not  certain  thnt  the  sulphur  may  not  be  present  as  pyrite. 

Originally  from  Melili,  Sicily,  forming  a  coal)^  deposit,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  aeiived  from  tbe  joint  (iccom position  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  from  the  lignite  deposits  of  Westerwald  near  Rolt ;  of  ^iegberg 
to  tbe  north  of  the  Siebengebirge;  of  Snint  Armand  in  Auvergne:  Glimbach  near  Glesseu;  but 
the  real  nature  of  only  the  first  of  these  substances  has  been  investigated. 

Pyroretinite.  Part  of  Pyroretin  of  A.  E.  Reusa,  Ber.  Ak.  Wien,  12,  551,  1854;  /.  Sianek, 
ib.,  p.  554.    Pyroretinite  Dana, 

Resin-like.     Deposited  in  powder  from  a  hot  alcoholic  solution  of  pyroretin  as  it  cools. 
Ratio  of  C,  H,  O  =  40 :  56  :  4  =  Carbon  80*00,  hydrogen  9-33,  oxygen  1067  =  100.    Analysis. 
— Stanek,  1.  c: 

C  8003  H  9-43  O  [10-56]  =  100 

Approaches,  as  Stanek  states,  tbe  beta-resin  of  the  resin  of  Pintu  abies  (Johnston)  = 
CioHftsOft,  and  also  copaivic  acid  (fr.  Copaiba  balsam),  CioUcoOi,  and  other  related  compounds, 
showing  that  it  is  probably  from  coniferous  trees. 

Pyroretin  of  Reuss,  the  resin  which  affonls  the  above,  occurs  in  the  brown  coal,  between 
Salesl  and  Proboscht.  near  Aussig  in  Bohemia.  It  occurs  in  masses  from  tbe  size  of  a  nut  to  that 
of  a  man's  liead,  and  also  in  plates  nn  inch  thick.  It  is  brittle:  of  l)rownish  black  color;  greasy- 
resinous  luster;  wood-brown  powder;  H.  =  2-5;  G.  =  1*05-1 '18;  and  resembles  much  brown 
coal.  It  burns  with  a  reddish  yellow  flame,  and  a  strong  odor  like  that  of  burning  amber,  and 
leaves  a  black  coal.  It  melts  easily,  decomposing  and  giving  off  white  fumes,  and  leaves  an 
asphalt-like  mass.  Reuss  states  evidence  showing  that  it  has  probably  been  formed  by  the  action 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  coal. 

Stanekite  is  separated  from  the  pyroretin  of  Reuss  by  boiling  alcoliol,  which  leaves  it 
behind.  Not  soluble  in  any  fluid  without  decomposition,  and  not  at  all  in  a  solution  of  potash. 
Anal. — Stanek: 

I    C  76-71  H  7-30  O  1599  =  100 

Corresponding  to  C  :  H  :  O  =  89  :  44  :  6,  or  perhaps  40  :  44  :  6.  When  heated  gives  off  the 
odor  of  succinic  acid. 

Recssinite.  Resin-like.  Color  fine  reddish  brown.  Soluble  in  l)oiling  alcohol  and  in 
ether,  and  not  deposited  from  the  alcoholic  solution  on  its  cooling.  Stanek  (1.  c.)  found  for  the 
composition  of  the  resin  thus  obtained:  C  81*09.  U  9*47,  0  9*44  =  100;  corres|X)nding  to 
C4«H««0».ft;  and  he  regai-ds  the  substance  as  a  mixture  of  the  ahowe  pyroretinite,  C4oU6<04,  with 
another  resin  (here  designated  reusnnite)  of  the  formula  C4oH6«Oa. 

Leucopetrite.  Leucopetrin  L.  Bruckner,  J.  pr.  Ch.,  67,  1, 1852,  in  art.  entitled  Ueber  einige 
eigentbQmliche  wachshaltige  Braunkohleu. 

Between  a  resin  and  wax  in  characters.  Crystallizable  in  needles  from  solution.  Color  of 
crystals  white.  Melting  point  above  100°;  and  after  fusion  brown  and  partly  decomposed,  and 
hence  the  exact  melting  point  not  easily  determinable.  Soluble  in  ether;  also  1  part  in  2(38  of 
boiling  absolute  alcohol;  but  not  at  all  in  alcohol  of  80  p.  c. 

Comp.— CsoHmOs,  Brttckner,  =  Carbon  81*97.  hydrogen  11*47,  oxygen  656  r=  100;  very 
nearly  CmHtiO^i.    Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

Obs. — From  a  layer  i-2  ft.  thick,  in  an  earthy  yellowish  brawn  brown  coal,  at  Gesterwitz, 
near  Weissenfels.  The  material  of  the  laver  is  of  ioam-like  aspect,  but  gives  a  shining  wax-like 
streak,  has  G.  ^  1*297  Wackenroder,  ana  loses  22  p.  c.  of  water  at  100^  The  dried  mass  is 
nearly  half  sand  and  other  earthy  materials.  The  leucopetrite  is  associated  in  the  coaly  layer, 
according  to  Brllckner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  c,  including 
two  resins,  two  wax-like  substances  (p.  1012).  and  an  acid  which  Brllckner  culls  Georetinie  acid 
(Br(\cknerellite  Dana).  By  a  distillation  of  the  mass  of  the  brown  coal,  28  p.  c.  of  the  whole 
p;isses  over  as  a  butter-like  mass,  which  is  related  to  the  parattins,  but,  according  to  Brilckner, 
ctmtains  2  p.  c.  of  oxygen.  It  afforded  :  f  Carbon  8404,  hydrogen  14*10.  oxviren  ri'86J,  and  he 
writes  the  formula  CasHhoO.  It  dissolves  easily  in  hot  absolute  alcohol  and  ether,  and  yer}* 
sparingly  in  alcohol  of  80  p.  c. ;  crystals  in  pearly  hexagonal  plates  from  the  alcoholic  solution 
melts  at  50\ 

Named  after  the  locality,  Weissenfels  (=  white  rock),  from  XetyKo?,  white,  and  iterpoi,  atone 

Brucknbrellitb  (see  above)  has  the  following  characters:  Crystallizable  in  white  needle^ 
from  alcoholic  solution.     Dissolves  easily  in  boiling  alcohol;  and.  if  the  solution  is  a  concentrate 
0!ie,  crystallizes  out  more  or  less  completely  on  cooling.     Composition  diHiiOg,  Brtlckner,  ■- 
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Carbon  62'61,  hydrogen  9*56.  oxygen  27-88  =  100.    The  lead  salt  afforded :  Carbon  43*86,  hydro 
gen  6-59,  lead  oxide  84*58,  oxygeu  [15-47]  =  100. 

Anthracoxenitb.  Part  of  Anthmcoxen  (fr.  Brandeisi)  Beuss,  T.  Laurenz,  Ber.  Ak.  Wieo, 
21,  271.  1856,  J.  pr.  Ch.,  69.  4*i8.  1856.     Anthnicoxenite  Dana. 

Obtained  a.s  a  black  powder  from  a  resin,  by  sepamliu^  the  remainder  by  means  of  ether. 
the  anthracoxenite  being  insoluble  in  ether.    Ratio  of  C.  H,  O  =-  40  :  88  :  7^.  'Aual. — Luureoz: 

I    C  75-274  H6187  O  18* 539 

lip  c.  of  ash  were  sepanited.    Not  soluble  in  menstrua  without  decomposition. 

From  a  resin -like  materiul,  constituting  layers  2i  in.  thick  between  layers  of  coal,  in  the 
coal  beds  of  Braiideisl.  near  Schlnu  in  Bohemia;  the  mass  is  amorphous,  and  has  H.  =  2'5;  G.  =. 
1*181;  luster  externally  weak  adamantine;  color  brownish  black,  hyacinth-red  in  thin  aplioiere 
by  tninsuiiited  light;  streak  dull,  yellowish  brown;  frncture  small-conchoidal;  easily  rubl)ed  to 
a  tine  powder;  fuses  easily;  bums  with  a  yellow  smoking  flame,  and  an  odor  not  disagreeable. 
This  substance  was  named  ant/ircMfxene  by  Reuss.  The  name  is  here  appropriated  to  the  part 
hasoluble  in  ether. 

The  soluble  part,  which  has  been  named  »c7ilanite,  is  a  dark  or  light  brown  powder.  Ratio 
forC,  H,  O  =  40  :  62  :  8i  =  Carbon  81*68,  hydrogen  8*85,  oxygen  9*52  =  100.  Anal.- 
Laurehz.  1.  c:  |  C  81-47.  H  8*71,  O  9*82  =  100. 

Oeomyricite.    Geomyricin  L.Bruckner,  J.  pr.  Ch.,  67,  10,  1852. 

Wax- like.  Obtained  in  a  pulvei-ulent  form  from  a  solution,  the  grains  consisting  (as 
apparent  under  a  microscope)  of  acicular  crystals.  Color  white.  Melting  point  80°-88*'.  After 
fusion  has  the  aspect  of  a  yellowish  brittle  wax.  No  action  in  a  solution  of  potash.  Soluble 
easily  in  hot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Oomp..  etc Ci4H««0.  =  Carbon  80*59,  hydrogen  18*42,  oxygen  5-99  =  100.     Anal.— 

3rQckner,  1.  c. 
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Bums  with  a  bright  flame.  Brtickner  observes  that  the  composition  is  very  near  that  of  the 
Chinese  wax,  Palm  wax  (from  the  S.  A.  palm,  Ceroxylon  artdieola),  Carnauba  wax  (from  the 
8.  A.  palm,  Coryi^ia  eerifera),  for  which  Lewy  obtained  dtUTsOa  =  Carbon  80*59,  hydrogen 
18*42.  oxygen  5*99  =  100. 

Obs.— Occurs  at  the  Gesterwitz  brown-coal  deposit,  in  a  dark  brawn  layer,  similar  in  roost 
respects  to  the  yellowift?i  broton  which  afforded  the  leucopetrite.  Its  very  slight  insolubility  in 
Alcohol  of  80  p.  c.  enabled  Brtickner  to  separate  resins  and  other  soluble  ingredients  present  in 
the  mass.  L.  Lesquereux  states  tpriv.  crontr.)  that  the  brown-coal  beds  of  the  basin  in  which 
Gesterwitz  lies  ban  afforded  the  pahns  Fiabelaria  ifiianiaund  Phcenieiten  OiebeUanua,  and  perhaps 
others,  though  none  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

Oeocerite.     Geocerain  L,  Briickner,  J.  pr.Ch.,  67,  14,  1852. 

Wax-like.  C-olor  white.  Not  observed  to  crystallize  from  its  solution  in  alcohol.  Melting 
point  near  80^;  after  fusion  solidifles  as  a  yellowish  wax,  hard  but  not  very  brittle.  Soluble  in 
alcohol  at  80  p.  c.     Not  acted  upon  by  a  hot  solution  of  potash. 

Oomp.— CusHteOa  =  Carbon  79*24,  hydrogen  18*21,  oxygen  7*55  =  100.    Anal.— Brtickner. 

C  79-06  H  18*18  O  [7*811  =  100 

7916  1301  [7*88]  =  100 

Om — Prom  the  same  dark-brown  brown  coal  of  Gesterwitz  that  afforded  the  gcomyricite. 
and  from  the  same  solution  The  solution,  after  yielding  the  geomyricite.  and  next,  on  adding 
a  hot  solution  of  acetate  of  lead,  n  precipitate  of  n  salt  of  lead  and  **  geocerinsflure  *  (geocerenite 
Dana),  Anally  afforded,  on  filtering  the  hot  solution,  the  geoeeriie  in  the  state  of  a  jelly,  which  on 
drying  became  a  white  foliated  mass.     Named  from  rVy  Mrth,  and  ic/^^J?.  t«w. 

Geocebelltte  has  the  following  characters:  Color  white.  Brittle,  and  easily  pulverized. 
No  orvstallization  observed.  Soluble  freelv  in  hot  alcohol,  and  deposited  from  the  solution  as 
a  jelly  on  cooling,  with  nothing  rrvstalline  under  the  microscope.  Melting  po»nt  »  . 
Analysis  Brtickner  (1.  c):  |  Carbon  78*61,  hydrogen  12*70.  oxygen  18*69  =  100.  This  corre- 
sponds to  CasHgs04' 

Bombiccite.  Beehi,  Achiardi.  Min.  Toscnna,  1,  358.  1873.  Bombieei,  Mem.  Aocad.  Bologna, 
9. 1869.     Ouareseht\  Boll,  (^om   G.,  2.  70.  1871.     Schmuf,  Atlns.  xxxv.  1873. 

Triclinic.  H  =  0-5-1.  G  =  106.  Transparent.  Colorless.  Analysis.  Bechi  (aftei 
deducting  impurities),  1.  c 

C  74*56  H  10*70  O  14*74  =  100 
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This  corresponds  to  the  empirical  formula  CiHOia.  Softeus  with  heat,  and  fuses  at  75*, 
and  at  a  higher  temperature  it  volatilizes.  Insoluble  in  water,  but  extremely  soluble  in  carbon 
disulphide;  also  soluble  in  ether  and  in  alcohol. 

Found  in  lignite  at  Oasteluuovo  d'Avane.in  the  upper  valley  of  the  Arno.  Tuscany. 

Achiai'di  refers  to  this  species  a  fossil  resin,  described  by  Guareschi  (1.  c.)  as  found  in  the 
upper  valley  of  the  Arno.  It  occiii-s  in  irregular  whitish-yellow  masses,  soft.  It  fuses  easily, 
and  burns  with  a  smoky  flame.    Two  analyses  gave: 

1.  C  72-72  H  9-41  O  1787  =  100 

2.  76-94  912  13*94  =  100 

HoFMANNiTE  Bechi,  Acc.  Line.  Trans.,  2,  135,  1878.  Occurs  in  rhomb-shaped  tabular  crys- 
tals; colorless,  tasteless,  odorless.  G.  =  1'0565.  Soluble  in  alcohol  (5  pts.  in  1000  pts.  alcohol 
at  14°)  more  readily  than  in  ether.  Melts  at  71**  to  a  fluid  resembling  olive  oil,  bums  with  a 
bright  flame.  Composition  CaoH,«0.  Analysis  gave:  C  82-28,  H  1220.  O  5*57.  Formsa  white 
crystalline  etfloresceuce  on  lignite  in  the  neighborhood  of  Siena.  Named  after  Prof.  A.  W. 
Hofmann,  of  Berlin. 

Idrlalite.  Quecksilberbrnuderz  pt.  Idrialine  (fr.  Idria)  Dumcta,  Ann.  Ch.  Phys.,  60,  860, 
1882.     Idrialite  Behrdtter,  Baumg.  Zs.,  3,  245,  4.  5. 

In  the  pure  state  crystalline  in  structure.  Color  white.  In  nature  found  only  impure, 
being  mixeu  with  cinnabar,  clay,  and  some  pyrite  and  gypsum  in  a  brownish-black  earthy 
material,  called,  from  its  combustibility  and  the  presence  of  mercury,  infiammtible  cinnabar 
<  QueekaUberbranderi) . 

Dumas  separated  the  idrialite  by  treatment  with  oil  of  turpentine  and  obtained :  C  94-9, 
H  5-1  ■=  100,  which  corresponds  to  C  :  H  =  8  :  2;  cf.  SchrOtter,  I.  c. 

Insoluble  in  water,  ana  little  so  in  alcohol  or  ether.  Fuses  at  205°.  SchrOtter  found  in  one 
specimen  of  the  crude  mineral:  77*32  idrialite,  17-85  cinnabar,  and  2*75  of  otner  impurities. 

BOdecker,  Lieb.  Ann.,  62,  100,  1844,  obtained  for  the  composition  of  a  substance  he  derived 
from  the  crude  material:  ^  Carbon  91-88.  hydrogen  5*80,  oxygen  2-87  =  100,  corresponding  to 
CiiHiiO.  He  derived  it  from  the  ore  by  sublimation  in  an  atmosphere  of  carbon  dioxide. 
B&decker  suites  that  a  black  material  obtained  from  the  condensation -chambers  at  Idria  afforded 
a  substance  which  has  the  composition  of  Dumas's  idrialite;  and  this  he  caXlsIdryl,  supposing  it 
to  be  the  radical  of  his  own  idrialite. 

Goldschiniedt  (Ber.  Ak.  Wien,  80  (2).  290,  1880)  has  investigated  a  pistachio-green  mineral 
resin  of  Idria  occurring  in  nodules  and  as  an  incrustation  at  the  mercury  mines,  which  according 
to  him  is  the  substance  which  impregnates  the  hepatic  cinnabar,  and  has  been  called  idrialite. 
G.  =  1*85.  Composition,  C»oHftsOa  =  Carbon  91'0,  hydrogen  58,  oxygen  31  =  100.  Anal.: 
C  91 '71,  H  5*82,  to  which  the  formula  Ceo  Hs4  0«  agrees  more  closely. 

Zepharovich  (Zs.  Kr.,  13,  140,  1887)  has  found  some  of  the  scales  to  be  anistropic  and 
biaxial  with  2H  =  101"  20'.  The  extinction  on  the  tabular  face  is  oblique  and  it  hence 
probably  corresponds  to  the  clinopinacoid,  the  system  being  monoclinic. 

Aragotitb  Durand,  Proc.  Acad.  Cal.,  4,  p.  218.  1872.  A  volatile  hydrocarbon  supposed 
to  be  related  to  idrialite.  Occurs  at  the  New  Almaden  Mine,  California,  in  bright  yellow  scales, 
impregnating  a  crystalline  siliceous  dolomite;  also  on  cinnabar  at  the  Redington  mine.  Insoluble 
in  oil  of  turpentine,  alcohol,  and  ether. 

Bertrand  found  the  scales  to  be  optically  biaxial,  the  bisectrix  (+)  sensibly  normal  to  the 
tabular  face,  axial  angle  large,  dispersion  p  <  «.    Bull.  Soc.  Min.,  4,  87,  1881. 

PosBPNYTE  /.  ffon  Schrdekinger,  Vh.  G.  Reichs.,  128,  1877. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  light 
green.    G.  =  0-85-0-95.    Separated  by  ether  into  two  parts.    Anal. — 1,  2,  Dietrich:  1,  of  the 

e^rtion  soluble  in  ether;  2,  the  insoluble  portion.    3,  Melville,  quoted  by  Becker,  U.  S.  G.  Surv., 
on.,  13,  861,  1888. 
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11-74 
10-71 
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3-99  =  100 
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The  insoluble  portion  is  regarded  as  being  ozocerite,  and  for  the  rest  (anal.  1)  the  formula 
C«tHte04  is  calculated,  requiring :  C  7252,  if  9*89,  O  17*59  =  100.  From  the  Great  Western 
mercury  mine.  Lake  Co.,  California.' 

The  substance  examined  by  Melville  (anal.  8)  is  regarded  as  doubtless  posepnyte,  though 
the  characters  differ  somewhat  from  those  ^ven  above.  It  is  soft,  elastic,  with  G.  =  0*985;  color 
reddish  brown.  On  platinum  foil,  volhtihzes  partially  at  a  low  temperature  with  a  suffocating, 
aromatic  odor;  at  a  high  temperature,  becomes  black,  fuses  and  boils  like  rubber.  In  a  retort, 
a  brownish  yellow  liquid  distills  over  considembly  l»elow  red  heat;  at  a  low  red  heat  a  dark  brown 
liauid  is  obtained,  leaving  a  black  residue.  Partially  dissolved  in  alcohol;  ether  removes  an 
olive-colored  oil,  the  substance  not  dissolving. 


1014  HYDROCARBON  COMPOUNDS. 

Rochlederlte.  Part  of  Siibstanz  Biturainose  BoehUder,  Ber.  Ak.  Wien,  6,  58.  Ift51; 
=  MeliiDcbym  Haid,,  Lotos,  1,  85,  216.  6,  86,  8.  Heft  8;  Kenng.,  Ueb.,  147,  1850,  184,  185a 
liocblederite  Dana, 

Hesin-like.  Color  reddish  brown.  Transparent  or  translucent.  Melting  point  100\ 
Soluble  iu  alcohol. 

Oomp. — Ratio  of  C,  H,  O  =  40  :  56  :  6.    Analysis. — Rochleder,  1.  c. 

C  76-79  H  906  O  1415  =  100 

Burns  with  a  yellow  smoking  flame,  something  like  amber. 

Obs. — The  part  soluble  in  alcohol  of  a  bituminous  substance  called  melanchyrae  by  Haidinger, 
and  found  iu  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifelsruth,  near  Neukirchen  in 
Eger.  Bobeinia.  A  similar  substance,  of  somewhat  lighter  color,  occurs  at  Cehnitz,  near  Strako- 
uiiz.  in  Bohemia. 

The  rest  of  the  substance  insoluble  in  alcohol  has  been  called  melanellite.  It  is  black  and 
gelatinous,  as  obtained  by  Uochleder.  Separated  from  rochlederite,  or  the  resinous  ingredient 
of  melanchyme,  by  dissolving  the  latter  out  by  means  of  alcohol.  The  jelly-like  mass  gave: 
Carbon  67' 14,  hydrogen  4*79,  oxygen  28*07  =  100.  corresponding  to  the  ratio  48  :  40  :  15  or 
48  :  40  :  16  =  12  :  10  :  4.  Regarded  by  Rochleder  as  an  acid  related  to  ulmic  acid,  but,  as  it  was 
not  combined  with  a  base  before  analysis,  there  is  no  proof  of  its  purity. 

Native  Humus  Actd.  C.  v.  John,  Vh.  G.  Reichs.,  64,  Feb.  8,  1891.  Native  humus  acid 
has  been  observed  at  the  coal  basin  at  Falkenau.  Bohemia.  It  was  found  as  a  black,  crumbling 
coaly  mass  leavinir  an  ash  of  5  25  p.  c,  and  losing  59  25  p.  c.  water  at  100".  Soluble  in 
ammonia  and  in  sodium  carbonate,  leaving  onl^  a  slight  residue  of  clay  and  a  trace  of  organic 
matter  ;  hydrochloric  acid  precipitated  the  entire  organic  substance  from  the  solution.  Analy- 
sis, of  material  dried  at  100": 

I    C  54-98  H  4-64  O  89*98  Ash  0*40  =  100 

Calculated  formula  CieHfeOss.  This  substance  agrees  closely  with  a  humus  acid  obtained 
by  Herz  (1861)  from  the  brown  coal  of  southern  Bavaria,  for  which  he  derived  the  formula 

CioUaeOu. 

HiRCiTB.     Hircine  PiddtngUm,  Arch.  Pharm.,  74,  818,  Kenng..  Ueb.,  184,  1858. 

Amorphous.  Fracture  couchoidal.  G.  =  1*10.  Color  exteriorly  brown,  within  yellowish 
brown.  Subtransluceut  to  opaque.  Softens  in  boiling  water,  and  then  has  the  odor  of  a  resin. 
In  cold  alcohol  a  little  soluble  ;  in  boiling  about  one-half,  and  the  solution,  which  is  gold-yel- 
low, affords  white  Hocks  on  cooling. 

In  the  flame  of  a  candle  fuses  and  burns  with  a  yellowish  flame,  like  a  bituminous  coal,  and 
leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from  hirau, 
a  goat).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  acid  soluble,  and  color  of 
solution  blood-red. 

Dopplerlte.    Dopplerit  Raid,,  Ber.  Ak.  Wien,  2,  287,  1849,  62  (1),  281, 1865. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brownish  black,  with  a 
dull  brown  streak  and  greasy  subvitreous  luster ;  and  when  iu  thin  plates  reddish  brown  by 
transmitted  light. 

H.  =  0-5.  G.  =  1*089  FStterle.  After  drying,  H.  =  2-2  5.  G.  =  1*466.  and  luster  some- 
what adamantine.  Becomes  elastic  on  drying  from  exposure  to  the  air.  Tasteless.  Insoluble 
in  alcohol  or  ether. 

An  acid  substance,  or  mixture  of  different  acids,  related  to  humic  acid.  Ratio  for  C,  H. 
O,  nearly  10  :  12  :  5.  from  analyses  2,  8.  Anal.— 1.  Schr5tter,  Ber.  Ak.  Wieu,  2,  287,  1849.  8, 
3,  F.  Mtlhlberg,  Jb.  G.  Reichs..  13,  288.  1865. 

C  H 

1.  Aussee  51*09  5*29 

2.  "  55-94  5*20 
8.  ObbQrgen        {56*68  5*58 

From  No.  1,  5*86  of  ash  are  excluded  ;  from  No.  2,  5*18;  from  8,  5  to  14*2  p.  c.  All  were 
dried.  SchrOtter  found  the  loss  of  water  78*5  p.  c;  and  Mtlblberg,  at  110*,  for  No.  2^ 
20  04  p.  c.  for  an  air-dried  specimen  ;  for  8,  81  8  p.  c.  for  a  jelly-like  specimen,  and  19*7  for  an 
air-dried.  In  caustic  potash  soluble,  with  a  residue  of  earthy  matters.  The  Anssee  dopplerite 
has  also  been  analyzed  by  Demel  (Ber.  Ch.  Ges.,  15,  2961.  1882).  who  obtained  thv  composition 
C^HmOs.  and  showed  that  the  ash  (51  p.  c.)  consisted  largely  of  lime,  72*67  p.  c.  wHh 
AlaOj.FeaOs  1202  p.  c.  From  the  alkaline  solutions  acids  gave  a  precipitate  having  the  com- 
position CfliHssCaOig ;  this  dopplerite  is  accordingly  regarded  as  a  lime  sjilt  of  a  humus  arid. 

Obs. — Found  in  peal  beds,  near  Aussee  in  Styria  ;  and  at  Bad  Gk)nten  in  Appenzell,  and 
Obbllrgen,  near  Stansstad  in  Unterwalden,  Switzerland. 
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Named  after  Bergmth  Doppler  (1803-1854).  who  was  the  first  to  biiug  the  substance  to  notice. 

C.  W.  GQinbel  has  referred  here  (Jb.  Miu.,  :i78.  I808)  a  substance  from  a  peat  bed  near 
Bercbtesgaden.  it  is  soft,  plastic,  elastic,  black,  of  waxy  luster,  tasteless ;  on  drying  in  the 
air  it  resembles  compact  coal,  is  brittle  and  velvet-black,  and  has  H.  =  2*5,  G.  =  1-439,  luster 
vitreous,  with  powder  brownish  black.  The  aii -dried  material  loses,  at  80"",  12  p.  c.  of  water. 
Unlike  dopplerite,  it  burns  with  a  brigUt  yellow  Hame.  is  partially  soluble  in  alcohol,  and  the 
alcoholic  solution  affords  a  resiu  (Keuug.,  Ueb.,  142,  1858). 

A  pitcb-black  coal-like  substance  from  tbe  above-mentioned  peat  beds  at  Kolbenmoor,  near 
Bercbtesgaden,  related  to  dopplerite  in  composition,  and  in  not  Uurmng  with  a  Hame  when 
inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analyzed  by  C.  Gilbert  Wheeler  (priv. 
coutr.,  dated  Nuremberg,  Jan.  23.  1866).  It  afforded  him  :  C  50*98.  U  5*36,  N  374,  O  3614, 
ash  3'78  =  100.  It  appears  to  be  the  same  substance  that  is  here  partially  described  by  GQmbel. 
It  is  found  embedded  m,  and  entirely  surrounded  by,  the  peat ;  and  specimens  show  well  the 
transition  from  peat  to  the  coal-like  substance. 

Phytocollitb  H.  C.  Letois,  Am.  Phil.  Soc.  Philad.,  Dec.  2,  1881.  A  black  gelatinous 
hydrocarbon,  related  to  dopplerite,  described  by  T.  Cooper  (Eng.  Mn^.  J  ,  Aug.  13,  1881)  as 
found  in  a  stratum  of  muck  below  a  peat  bed  at  Scranton.  Penn  When  first  found  it  was 
lelly-like  in  consistency,  but  on  exposure  to  the  air  it  l)ecame  tougher  and  elastic,  somewhat 
like  india-rubber,  and  finally  when  quite  dry  it  was  brittle  and  nearly  as  bard  as  coal.  Only 
partially  dissolved  in  hot  alcohol,  but  completely  in  caustic  potash.  When  dry  burns  with  a 
yellow  flame.  Analysis  by  J.  M.  Stinson,  of  material  dried  at  100°,  gave  :  0  28*99,  H  517, 
N2-46.  O  56-98,  ash  6-40  =  100;  whence  the  empirical  formula  CoHaaO,.  =  Carbon  80-2, 
hydrogen  5-5,  oxygen  64*3  =  100.     Named  from  0vv6y  and  ki}XX.ix,  plant-jelly. 

Dopplerite  of  J.  C.  Deicke,  B.  H.  Zt^.,  17,  383.  (Not  Dopplerite  according  to  Kenng., 
Ueb.,  141,  1858.)  Grayish,  earthy,  plastic  in  the  fingers  when  fresh  ;  becoming  aark  reddish 
brown  to  black  on  drymg.  Yields  after  drying:  Combustible  substance  83*25.  water  12-5,  ash 
4*25.  Bums  with  a  bright  flame  and  intense  heat,  and  differs  from  dopplerite  in  this  respect, 
and  also  in  containing  much  less  water.  From  a  peat  bed  at  Finkenbach  in  the  Canton  of  St. 
Oall,  Switzerland. 


APPENDIX  TO  HYDROCARBONS. 

The  substances  included  here  are  :  1,  Petroleum,  passing  into  the  viscid  bitumen,  maltha  or 
mineral  tar ;  2,  the  solid  bitumen  Asphaltum  ;  3,  Miuei-al  Coal.  These  are  in  general  more 
complex  substances  than  those  included  in  the  preceding  pages  and  have  still  less  claim  to  be 
regarded  as  definite  mineral  species  (though  it  may  be  a  matter  of  convenience  in  many  cases  to 
have  the  different  kinds  provided  with  names).  It  is  hence  not  unnatural  to  sepanite  them  from 
the  somewhat  more  definite  substances  previously  described  in  this  chapter,  although  no  line 
Clin  l)e  drawn  between  them,  and  the  division  must  be  made  somewhat  arbitnirily.  In  fact  it 
m;iy  be  noted  that  even  some  of  the  substances  ordinarily  classed  as  coals,  in  behavior  toward 
solvents  and  in  composition,  approach  closely  to  hydrocarbons  already  mentioned  (cf.  torbanite, 
pp.  1009,  1022. 

With  petroleum  is  to  be  included  also  another  substance  of  tbe  first  economic  importance, 
Katural  Gas ;  the  description  of  native  gaseous  compounds,  however,  does  not  fall  within  the 
scope  of  this  work. 

Petroleum.  Naphtha  and  Petroleum.  Na^Ocr,  Sirabo,  16,  i.  §  15,  Dioseor.,  1,  101. 
Naphtha,  Bitumen  liquidum  candidum,  PUn.,  2,  109,  36,  51.  Naphtha  flos  bituminis  Jj^rM., 
On.  Cans.  Subt.,  45,  1544.  Liquidum  bitumen,  nunc  vocatur  Petroleum,  Agrie,,  Nat.  Foss., 
222,  1546.    Erd5l.  Ber^Ol,  SteinOl,  Germ,    Mineral  Oil.    Kerosene.    Bitume  liqidde  Fr. 

Pittabphalt.  nirraa'0(xXroS  Dioscor.,  1,  100.  Pissasphaltus  Plin..  24,  25,  35,  51. 
Maltha  Plin,,  2,  108.  Berctheer  Oerm,  Bitume  visqueux,  Bitume  ghitinenx,  Poiz  minerale. 
Mineral  graisse,  Fr,    Petroleum  pt.     Mineral  Tar.     Brea  *^n. 

Liquids  or  oils,  in  the  crude  state,  of  disagreeable  odor;  varying  widely  in  color,  from  color* 
less  to  dark  yellow  or  brown  and  nearly  black,  the  greenish  brown  color  the  most  common  ; 
also  in  consistency  from  thin  flowing  kinds  to  those  that  are  thick  and  viscous ;  and  in  specific 
gravity  from  0*6  to  0'9. 

Petroleum  passes  by  insensible  gradations  into  pUtaipifialt  or  maltha  (viscid  bitumen) ;  and 
tbe  latter  as  insensibly  into  asphalt  or  solid  bitumen. 

Oomp.— Chemically,  petroleum  consists  for  the  most  part  of  members  of  the  paraflSn  series, 
CnH2i»-f  3.  varying  from  Mai'sh  Gas,  CH4,  to  the  solid  forms.  The  olefines,  CnH2n.  are  also  pres- 
ent in  smaller  amount.  The  above  is  especially  true  of  the  American  oils.  Those  of  the  Cau- 
casus have  a  higher  density,  the  volatile  constituents  are  less  prominent,  they  distill  at  about  150** 
and  contain  the  benzenes.  CuHtn  -  6^  in  considerable  amount.  There  are  present  also  members  of 
the  series  4  .Hzn  -  r  The  Gennnn  petroleum  is  intermediate  between  the  American  and  the 
Caucasian      "Vhe  Canadian  petroleum  is  especially  rich  in  the  solid  pai-afiins. 
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Obs.— Petroleum  occurs  iu  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower 
Silurian  tu  the  present  epocii.  it  is  ubbociaied  most  abuuiiautly  wiiii  urgillaceous  shales,  saoda^ 
and  sandstones,  but  is  found  also  permeating  limestones,  giving  them  a  bituminous  odor,  sod 
rendering  tbeui  sometimes  a  considerable  source  of  oil.  i^'roui  tbese  oleiferous  shales,  ssodi, 
and  limestones  the  oil  often  exudes,  and  appeiii-s  floating  on  the  sii-eams  or  laices  of  the  region, 
or  rises  iu  oil  springs.  It  also  exists  collected  in  subterranean  cavities  in  certain  rocks,  wlience 
u  issues  in  jets  or  louu tains  whenever  an  outlet  is  made  by  boring.  These  cavities  are  situated 
mostly  along  the  course  of  gentle  unticliuals  in  the  rocks  of  the  region  ;  and  it  is  therefore  prob- 
able, as  has  been  suggested,  that  tbey  originated  for  the  most  pari  iu  the  disphicemeuts  of  tbe 
strata  caused  by  tbe  slight  uplift.  Tbe  oil  which  fills  the  cavities  has  ordinarih  been  derived 
from  the  subjacent  rocks  ;  for  tlie  strata  in  which  the  cavities  exist  are  fri-quentiy  barren  aiud- 
stones.  The  conditions  required  for  the  production  of  such  subterranean  accumulations  would 
be  therefore  a  bituminous  oil-bearing,  or  else  oil-producing,  stratum  at  a  greater  or  less  depth 
below  ;  cavities  to  receive  the  oil ;  an  overlying  stratum  ol  close-grained  sLale  or  limestone,  not 
allowing  of  the  easy  escape  of  the  naphtha  vupors. 

The  two  regious  which  uow  furnish  the  chief  part  of  the  petroleum  are,  first  in  importance, 
western  Pennsylvania,  with  parts  of  New  York  and  Ohio,  and,  second,  the  Baku  region  on  tbe 
Caspian  Sea,  at  tbe  eastern  end  of  the  Caucasus.  The  oil  has  been  known  to  exist  at  the  latter 
locality  since  early  limes,  but  only  recently  has  its  economic  importance  been  recognixed. 

In  the  United  States  liquid  oil  occure  in  the  Lower  8ilurian,  in  the  "  Bird's-eye"  limestone 
of  Riviere  &  la  liose  (Mcutmurency),  Canada,  and  of  Watertown,  N.  Y.,  in  drops  iu  fossil  coral ; 
and  in  the  Trenton  liuiesloue  at  Pakenham,  Canada,  the  cavities  of  Iaru:e  Oilhocersta  sometimes 
hold  several  ounces  (T.  S.  Hunt,  Aui.  J.  Sc.,  35.  166.  1863);  on  Grand  Manitoulin  Id.,  where  a 
spring  affording  it  rises  from  the  Utlca  shale,  the  source  possibly  the  subjacent  limestones ;  at 
Guilderland.  near  Alb:\ny,  from  the  Hudson  River  group,  as  ooserved  in  a  spring  by  Beck; 
quite  freely  in  limestone  and  shale  near  Chicago ;  far  more  so  in  Kentucky,  in  the  Cumberland 
oil  region,  the  wells  descend  200  ft.  into  the  Blue  Limestone,  in  which  there  are  bituminous 
shaly  strata  overlaid  by  sheets  of  thin-bedded  compact  limestone  ;  these  features  prevail  from 
Lincoln  and  Casey  Cos.,  through  Adair  and  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and 
Overton  and  Jackson  Cos.,  Tenn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  tbe  Medina 
red  shales;  at  Gaspe,  Canada,  in  a  Lower  Helderbere  limestone,  on  Silver  Bix>ok,  etc.;  near 
Chicago,  so  abundant  in  a  limestone  as  to  ooze  out^  and  the  rock  may  be  made  to  burn,  owing 
to  its  presence. 

In  the  Ixnoer  Devonian,  the  Corniferous  limestone  is  regarded  by  Hunt  as  the  source  of  tbe 
oil  of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumen. 
Hunt  states  (1.  c.)  that  at  Rainham,  Canada,  on  L.  Eiie,  shells  of  Peniamerii$  aratu$  are  wme- 
times  tilled  with  petroleum  ;  and  that  in  other  places  in  the  region  embedded  corals,  UeUophy^ 
turn  and  Fawsites.  have,  in  certain  of  the  layers,  their  cells  full  of  oil  (while  in  other  layers  it 
is  absent  from  the  coials),  and  in  quarrying,  the  oil  flows  out  and  collects  on  the  water  of  the 
quarry  ;  and  at  Gaspe,  Lower  Devonian  siindstones  afford  oil  sprincrs  and  give  ri5«  to  lieds  uf 
thickened  petroleum,  and  the  chalcedonic  geodes  of  a  trap  dike,  intei seeling  the  sandstone, 
sometimes  contain  petroleum.  In  the  Middle  Devonian,  the  Black  shale,  or  Genesee  stale,  is 
suppased  by  many  geologists  to  be  the  principal  source  of  the  oil  of  Pennsylvania,  the  Kenawba 
valley,  and  other  parts  of  eastern  Vimnia,  and  of  Ohio  and  Michigan  ;  but  J.  P.  Lesley  at- 
tributes much  of  the  oil  of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Fredonia, 
Chautauqua  Co.,  and  at  Rockville,  Alleghany  Co.,  oil  is  found  in  connection  with  Chemung 
rocks,  or  the  Upper  Devonian  (Hall). 

A  little  oil  has  been  observed  in  connection  with  Triassic  shales  at  Soutbbury,  Conn. 
The  oil  of  soutliern  California  proceeds  from  Tertiaiy  shales.  On  Trinidad,  a  thick  oil,  with 
asphalt,  occurs  in  connection  with  lignite  and  other  vegetable  remains  in  the  shales  constituting 
the  tipper  part  of  the  Tertiary. 

The  oil  springof  Cuba.  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Spring,  lone  known. 
was  described  by  Prof.  Silliman  in  1833  (Am.  J.  Sc.  23,  97)  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  off  from  time  to  time  for  medicinal  purp«i6««- 
The  so  called  "Seneca  oil,'*  sold  at  the  time  iu  the  shops  (and  from  which  he  often  distilled 
naphtha  for  preserving  potassium),  he  observes  was  not  from  this  spring  (around  which  the 
Seneca  Indians  then  had  a  reserve  of  a  square  mile),  but,  as  lie  was  told,  from  Oil  Creek, 
Venango  Co..  Pa.,  about  100  m.  from  Pittsburg.  Seneca  Lak^  has  oil  on  its  surface  in  K»me 
parts,  and  it  is  said  to  have  given  the  name  to  the  oil  :  but  whether  this  is  the  true  source,  or 
whether  it  came  from  its  being  collected  and  sold  by  the  Seneca  Indians,  is  n«)t  clear.  HihUeth 
in  1883  (ib.,  24.  63),  and  later  in  1836  (ib.,  29,  86.  121,  129),  eave  an  account  of  the  salt  wells  of 
the  Little  Kenawha  valley,  which  then  afforded,  he  says.  50  to  100  gallons  a  year.  He  aI>o 
speaks,  in  1833,  of  a  well  475  ft.  deep,  30  m.  N.  of  Marietta,  Ohio,  wliich,  when  first  opened, 
discharged  at  intervals  of  2  to  4  days,  for  3  to  6  hours  each  time,  throwin*;  out  30  (o  60  gallons 
of  <»il  at  each  "  eruption,"  but  was  then  yielding  only  a  barrel  a  week.  In  1840  a  njiotfting  wtU 
of  oil  at  Burksville,  Kentucky,  was  described  (ib.,  39.  195);  the  well  wa<«  lKire<l  for  fwlt,  and 
2(X)  fl.  down  a  **  fountain  of  pure  oil  was  stnick,  which  was  thrown  up  more  than  13  ft.  aU»v« 
the  surface  of  the  earth,"  emitting,  according  to  the  estimate,  75  rallons  a  minute;  it  "c«»n. 
tinned  to  flow  for  severtil  days  successively,'*  but  then  failed;  and  effort*  to  bring  it  into 
action  again,  or  find  another,  were  not  successful.     The  petroleum  of  Knniskillen,  Canada. 


HTDROCAEBON  COMPOUNDa.  1017 

mentioned  in  1844  by  Mr.  Murruy,  in  the  Canada  Geological  Report  for  1846 ;  and  in  1857 
wells  were  sunk  for  the  collection  of  it.  In  1869.  on  Oil  Creek,  Venango  Co..  Pa.,  a  boring  for 
salt,  but  75  feet  deep,  let  out  the  ^nxjountain  of  oil  of  tLut  now  famous  oil  region.  For  many 
weeks  it  discharged  1,000  gallons  per  day.  Siuce  that  time  the  development  in  western 
Pennsylvania  has  heen  wouderfully  rapid,  and  at  the  present  time  the  productiou  of  this  oil 
region  amounts  to  80.000,000  barrels  annually.  Bee  further  the  volumes  of  the  Pennsylvania 
Geol.  Survey,  also  Miu.  Ues.  U.  S.,  1888  e^^^^.,  for  desctiption  of  localities,  stslements  of  pro- 
dactiou  ;  also.  Petroleum  and  Natural  Gas  in  New  ^  ork  btate,  C.  A.  Ash  burner,  Am.  Inst. 
Hng.  £ug..  read  July,  1887. 

Notc^  foreign  localities  are  8  miles  from  Ye-nan-gyoung  {Fetid'tDaier'ritulet)^  Upper  Burma 
(and  exported  from  Rangoon),  where  there  are  about  loO  wells,  from  180  to  806  feet  deep,  each 
lined  with  horizontal  timber,  but  not  now  much  worked;  also  Pegu,  Arakan,  Upper  Assam, 
and  several  i)arts  of  Punjab,  Baluchist&n,  and  Afghanistan  (cf  Ball.,  Geol.  India.  3,  124,  1881). 
Further  on  the  peninsula  of  Apcheron  on  the  western  sliore  of  the  Caspian,  at  Baku,  alluded  to 
above,  where  naphtha  exudes  from  argillaceous  and  aiicareous  beds.  e8|)ecially  the  former,  of 
the  Middle  Tertiary  (Abich).  and  where  it  has  long  been  used  for  burning  in  lamps  and  for 
cookine;  near  the  center  of  the  region  the  light  and  pure  naphtha  oil  is  obtaineci,  while  along 
its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and  solid  masses  of  this  asphalt 
are  often  seen  llotiting  in  the  Caspian;  on  the  island  of  Cht-leken,  near  the  eastern  coast  of  the 
Caspian,  in  Balkan  Bay:  on  the  banks  of  the  Kuban,  promontorpr  of  Taman.  east  side  of  the  straits 
between  the  Azov  and  Black  Sea;  near  the  river  Bctchora.  m  the  government  of  Archangel, 
Russia:  near  the  village  of  Auiiano,  in  Parma.  Italy,  whtnce  enough  was  formerly  obtained  to 
light  the  streets  of  Genoa;  at  Zanie,  one  of  the  Ionian  islands  (ancient  Zacyuthus),  which  has 
furnished  oil  for  more  than  2,000 years,  its  petroleum  spring  having  l>een  mentioned  by  Herodotus. 
Also  obtained  in  some  quantity  in  Galicia;  in  Brunswick,  Hannover,  Alsace,  etc.  Pliny  meniiona 
the  oil  of  a  spring  at  Agrigentum.  Sicily,  and  states  that  it  was  collected  and  used  for  burning 
in  lamps,  as  a  substitute  for  oil.  He  distingtdshesthis  oil  from  naphtha,  which  he  says  was  loo 
light  and  inflammable  for  such  a  use.  Of  naphtha,  he  mentions  a  locality  in  **Parthiii"  (about 
the  sources  of  the  Indus).  Oil  is  found  also  near  the  city  of  Mexico,  and  on  the  river  Lagun. 
Also  in  Venezuela,  in  New  Zealand,  Japan,  China,  etc. 

The  Baku. oil  fields  at  Balakhani,  8  miles  north  of  Baku  on  the  Caspian,  have  come  into 
prominence  especially  since  lb76,  and  they  now  rank  as  a  prominent  source  of  the  couimercial 
supply  of  the  world.  Some  of  the  wells  in  the  region  have  given  phenomenal  outflows  (see 
further  Min.  Res.  U.  8.,  p.  468  et  •eq.,  1886). 

The  word  naphtha  is  from  the  Persian  nafaia,  siirnifying  to  exude;  and  petroleum  from 
neTpoi,  rock,  and  oleum,  oil  (the  latter  from  the  Greek  tXaiov,  oil),  dating  only  from  the  middle 
ages  (see  Stn.,  p.  1015. 

The  name  piftolium  is  from  ir/rrcr,  pUeh,  and  olevm,  oil,  analogous  to  petroleum;  and 
piUamhaltum,  from  the  Greek  for  pitc?i  and  asphalt. 

The  word  maltha  is  from  the  Greek  fiitXBjf,  uft  wax;  it  was  also  used  sometimes  for  a 
mixture  of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some 
kinds  of  cements.  But  Pliny  (2.  108)  describes  "under  this  name  an  inflammable  mud  flowing 
from  a  pool  at  Siimosata  in  North  Syria  on  the  Euphrates,  which  he  says  (ib.,  100)  was  siinilnt 
iu  nature  to  naplitha;  and  this  use  of  the  word  has  led  to  its  later  application  to  viscid  bitumens. 
Petroleum  in  catUiee  in  erystaU,  Davy,  in  his  examinaticms  of  the  fluids  in  crystals  (Phil. 
Trans.,  867,  and  tK>stscript,  1822).  found  only  water,  except  in  the  case  of  quartz  from  Dtiuphiny. 
Tbe  liquid  in  this  case  was  about  as  viscid  as  linseed  oil;  brownish  iu  color:  became  solid  and 
opaque  at  13";  had  a  smell  resembling  naphtha;  acted  like  a  fixed  oil  when  heated,  the  temperature 
of  ebullition  being  high:  and  burned  with  flame,  producing  a  white  smoke.  The  cavity  was  ^ 
in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations  of  the 
fluids  in  crystals  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was  the 
first  to  use  this  method. 

Petrolene.  Boussingault  obtained  from  the  viscid  bitumen  and  asphalt  of  Bechelbronn 
an  oil  which  he  called  Petrolene,  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  the 
BoUd  one  being  named  by  him  Asphaltene.  It  was  separated  by  heatinjp^  in  an  oil  bath  to  a 
temperature  of  800*.  None  of  it  passed  over  at  a  temperature  below  100  .  He  obtained  for  ita 
composition,  Ann.  Ch.  Phys.,  64,  141,  1837;  73,  442,  1840: 

Carbon  87-86  8678  87-45  8698  |    884 

Hydrogen       11-90  1220  12-80  12-70  12  5 

He  writes  for  it  the  formula  CioHn,  making  it  of  the  camphene  series  Cn  Htn-i.  It  boiled  at 
280*.  The  vapor  density  is  stated  at  9415,  or  "  double  that  of  oil  of  turpentine."  There  can  be 
no  doubt  that  the  petrolene  was  a  mixture  of  oils.    See  further,  5th  Ed.,  pp.  729,  780. 

The  Bechelbronn  tar  and  that  similar  from  Lobsann  (both  in  the  Dept.  du  Bas-Rhin,  France) 
are  called  also  Mineral  Graieee  and  Qraisee  de  Straebourg, 

AiphaltmiL  "Ja^nrXroi  Arietot.,  Strabo,  Dioee.,  etc.  Bitumen  P/in.,  36,  51.  Asphalt, 
Minenil  Pitch.  Asplmlt,  Bergpech,  Erdpech.  Germ,  Asphalte.  Bilume,  Fr.  [For  syn.  of 
Pittasphalt  or  Mineral  Tar  (Bergtheer  Oerm,\  see  p.  1015.] 
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ABphaltum.  or  mineral  pitch,  is  a  mixture  of  different  bydrocarbons,  part  of  which  an 
oxygenated.    Its  ordinary  cburacters  are  as  follows: 

Amorphous.  G.  =  1-1*8;  sometimes  higher  from  impurities.  Luster  like  that  of  black 
pitch.  Color  brownish  black  and  black.  Odor  bituminous.  Melts  ordinarily  at  90""  to  100', 
and  burns  with  a  bright  tiame.  Soluble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or 
wholly  in  ether;  commonly  partly  in  alcohol. 

The  more  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar,  and  through  these  there 
Is  a  gradation  to  petroleum.  The  fluid  kinds  change  into  the  solid  by  the  loss  of  a  vaporizable 
portion  on  exposure,  and  also  by  a  process  of  oxidation,  which  consists  first  in  a  loss  of  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Oomp.— The  action  of  heat,  alcohol,  ether,  naphtha,  and  oil  of.  turpentine,  as  well  as  direct 
analyses,  show  that  the  so  called  asphaltum  from  dinerent  localities  is  very  various  in  composition. 
The  following  are  the  classes  of  ineredients  present: 

A.  Oils  vaporizable  at  about  100*,  or  below;  sparingly  present,  if  at  all. 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Petrolene  groups  (see  above);  vaporizable 
between  100"*  and  250"*;  constituting  sometimes  86  p.  c.  of  the  mass. 

C.  Resins  soluble  in  alcohol. 

D.  Solid  nsphiilt-like  substance  or  substances,  soluble  in  ether  and  not  in  alcohol;  black, 
pitch-like,  lustrous  in  fracture;  15  to  86  p.  o. 

E.  Black  or  brownish  black  substance  or  substances  not  soluble  either  in  alcohol  or  cibtr; 
similiir  to  D  in  color  and  appearance.  Eersten  ;  brown  and  ulmin-like,  Vfilckel;  1  to  75  p.  c. 

F.  nitrogenous  substiuices;  often  as  much  as  corresponds  to  1  or  2  p.  c.  of  iiitix>gen. 

Obs. — Asphaltum  belongs  to  rocks  of  no  particulnr  age.  The  most  nbundant  deposits  mtc 
superficial.  But  these  are  genrnilly.  if  not  always,  connected  with  rock  deposits  coutHJiiiug 
some  kind  of  bituminous  matttial  or  vegetable  remhins. 

Some  of  the  noted  localities  of  lUHphaltum  nrethe  region  of  the  Dead  Sea,  or  Lake  Asphaltiti-s. 
whence  the  most  of  the  asphaltum  of  ancient  writers;  a  lake  on  Trinidad,  \\  m.  in  circuit,  which 
i»  iiot  at  the  center,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  over  a  breadth 
of  }  m.  covered  with  the  hardened  pitch  with  trees  flourishing  over  it;  and  about  Point  La  Braye, 
the  masses  of  pitch  look  like  black  rocks  among  the  foliage;  at  various  places  in  8.  America, 
similar  lakes,  as  at  Caxitambo  (not  Coxitambo).  Peru,  which  is  used  at  Payta,  on  the  coast 
(under  the  equator),  for  pitching  boats,  etc.;  at  Berengela,  Peru,  not  far  from  Arica<8.),  where 
it  is  put  to  the  same  use;  in  Oalifomia.  near  the  coast  of  St.  Barbara,  an  area  of  some  acres;  in 
a  large  bed,  near  Avlona  in  Albania  (G.  =  1*205).  Also  in  smaller  quantities,  sometimes 
disseminated  through  shale  and  sandstone  rocks,  and  occ^asionally  limestones,  or  collected  in 
cavities  or  seams  in  these  rocks;  near  Matlock,  Derbyshire,  in  stalactitic  masses;  Poldice  mine  in 
Cornwall;  Haughmond  Hill  in  Shropshire;  at  Basteunesand  Dax,  Dept.  of  Landes,  constituting 
6  p.  c.  of  a  sandy  deposit;  Val  de  Travers,  Neuch&tel,  impregnating  a  bed  in  the  Cretaceous 
formation,  and  serving  as  a  cement  to  the  rock,  which  is  used  for  building;  impregnating 
dolomite  on  the  island  of  Brazza  in  Dalmatia;  in  the  Caucasus;  in  gneiss  and  mica  schist  in 
Sweden. 

Blaterite.  Subterranean  Fungus  (fr.  Derbysbii*e)  LUter,  Phil.  Trans.,  1673.  Ehutic 
Bitumen.  Mineral  Caoutchouc.  Bitume  elastique  Delameth. ,  Z .  Phys.,  31.  31,  1787.  Elastic 
Bitumen  HateheU,  Linn.  Trans.,  4,  146, 1797.  Elastisches  Erdpech  Kiapr.,  Beitr.,  3,  107,  1802. 
Elastisches  Erdharz  Oerm.    Elaterit.  Fossiles  Erdharz,  Hau$m,.  Handb..  1,  87,  1813. 

Masssive,  amorphous.  G.  =  0'905-l'233  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  fingers  (a);  also  moderately  soft  and  elastic;  much  like  india-rubber  (b);  and  occasionally 
hard  and  brittle  {e),  embedded  in  the  softer  kinds.  Color  brown,  usually  dark  brown.  Subtrans- 
lucent;  sometimes  dark  orange-red  by  transmitted  light. 

Johnston  analyzed  the  three  kinds.  A,  B,  C,  separately  (Phil.  Mag..  13,  22.  1838).    He 
mentions  the  action  of  ether  only  on  the  B,  from  which  it  sepamted  but  18  p.  c.  of  the 
and  the  two  analyses  given  are  those  of  the  undissolved  material.    Analyses: 


C 

H 

1.  A 

86  47 

18-28  =  98-75 

2.  B 

84-38 

12-58  =  96-96 

3.  B 

88-67 

12-54  =  96-21 

4.  C 

85-96 

12-34  =  98-30 

5.  C 

8618 

12  42  =  98-60 

He  states  that  the  loss  in  A  and  C  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  of 
C,  of  the  insoluble  residue,  3-3*8  p.  c.  is  oxygen.  He  thus  leaves  the  confttitutirm  of  elaterite  in 
doubt.  It  appears  to  be  partly  a  carbohydrogen  near  ozocerite,  and  partly  an  oxygenated 
insoluble  material. 

It  is  f(mnd  at  Castleton  in  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and 
calcite,  in  compact  reniform  or  fiin;roid  masses,  mid  is  abundant.  Also  reported  from  i?t. 
Bernard's  Well  near  E<llnlinrgli:  (Miapel  quarries  in  Fifeshire;  a  coal  mine  nt  Montrelala*  at  the 
depth  of  230  feet:  and,  arronlinj?  to  Hnusniuiin  (Hiindbuch,  3.  273),  at  Neuchali'l,  anil  on  the 
island  of  Zante.    A  similar  nialerial  iu  external  chumcters  has  been  met  with  at  Woodbury,  Cu 
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A  mineral  tar  from  the  Old  Reil  Snndstoue  at  Craig  Well,  nenr  Dingwall,  B^i^shire, 
Is  described  by  W.  Morrison  (Trims.  Ed.  G.  Soo.,  6,  500,  1888,  and  >Iin.  l^liig..  8,  133,1889). 
It  is  black,  lustrous,  sticky,  of  tbe  consistence  of  tar,  nud  occui-s  associated  with  albertite. 
Insoluble  in  acids,  alkalies,  alcohol,  but  soluble  in  ])araftin  oil,  and  partiallv  soluble  in  ether, 
leaving  an  inflammable  residue.  Melts  at  about  HO''.  On  dry  distillutiou  yields  an  inflammable 
oil,  a  gas  and  water.     A  similar  tar  occurs  in  Ihe  Carboniferous  limestone  of  Derbyshire. 

Analyses,  Macadam,  Min.  Mag.,  8,  136,  1889:  1.  2,  of  elaterite;  3,  of  mineral  pitch. 


C 

U 

0,  etc. 

N 

S 

1.  Derbyshire 
3.  Dingwall 

83-63 

83-80 
81-19 

11-19 
11-93 
13-37 

4-78 
4-93 
4-45 

017 
0-11 
0-13 

0-24  =  100 
0-25  =  100 
0-86  =  100 

Coorongite  is  a  kind  of  mineral  caoutchouc  from  the  Coorong  district.  South  Australia; 
analysis  gave:  C  «4-78.  C  (fixed)  100.  H  1163.  O  20  38,  H,0  047,  ash  1-79=  100.  Cf.  G.  C. 
Mori-is.  Proc.  Acad.  Philad.,  131,  1877. 

Settling  Stones  Rksin.  New  Mineral  Resin  fr.  Settling  Stones.  J.  F.  W.  Johnston, 
Edinb.  J.  Sc,  4,  122,  1831.  Phil.  Mag.,  14,  88,  1839.  Seltlingite  Z>a;.,  Min.,  2,  42,  lb74.  lu 
the  foi-m  of  drops,  more  or  less  rounded,  or  flattened,  as  if  once  fluid  or  soft,  and  found  incrusting 
the  rocky  walls  of  a  vein  at  an  old  lead  mine  in  Northumberland,  known  by  tbe  name  of  Settling 
Stones,  resting  on  and  occasionally  covered  by  calcite  and  pearl  spar;  the  rock  is  the  Mountain 
limestone  (Subcarboniferous).  The  resin  is  hard,  brittle  under  the  hammer,  but  diiflcult  to 
reduce  to  powder;  G.  =  1'16-1'54;  color  from  pale  yellow  to  deep  red;  a  pale  green  opalescence; 
does  not  melt  at  205".  Burns  in  the  flame  of  a  candle.  Very  slightly  acted  upon  by  alcohol. 
An  analysis  afforded  Johnston: 

C  85-183  H  10-853  Ash  3  256  =  99242 

But  Johnston  adds:  *'It  is  therefore  doubtful  whether  this  resinoid  substance  contains  oxygen 
or  not.  It  may  be  only  an  impure  carbo-hydrogen. "  It  is  very  slightly  acted  upon  by  alcohol. 
Gives  empyreumatic  products  when  fused  in  a  closed  lube.    It  has  close  relations  to  elaterite. 

Berenoelitb  Jnhnstont  Phil.  Mag.,  13, 829. 1838.  Asphaltumlike.  Color  dark  brown,  with 
a  tinge  of  green.  Powder  yellow.  Luster  of  surface  of  fracture  resinous  Anal. — Johnston: 
C  73I7,  H  9  30,  O  18-83  =  100,  corresponding  to  the  ratio  for  C.  H,  O  =  40  :  63  :  8.  Forms  a 
solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evtipoi-ation  the  resin  obtained  has  a  clear 
red  color,  and  remains  soft  and  viscid  at  the  oi-dinary  tempen\ture  Nearly  insoluble  in  caustic 
potash.  Odor  resinous,  disagreeable;  but  after  fusion  for  some  time  at  100",  this  odor  is 
succeeded  by  an  agreeable  one;  on  cooling  it  regains  the  original  odor.  It  is  said  to  form  a  lake 
like  that  of  Trinidad,  in  the  province  of  St.  Juan  de  Berengela,  about  100  m.  from  Arica,  Peru, 
and  is  used  at  Arica  for  paying  boats  and  vessels. 

Bielzite  G.  Benko  and  K.  Ja?in,  Zs.  Kr.,  13,  68. 1887. 

Massive.  Fracture  subconchoidal.  Brittle.  H.  =  1-2.  G.  =  1249  Luster  resinous. 
Color  brownish  black.  Opaque.  Analysis:  |  C  79  74,  U  634  =  8608.  Melts  easily  and  burns 
with  smoky  tlame;  at  175°  becomes  soft  ana  at  330°  swells  up  and  becomes  dry,  leaving  on 
cooling  a  black  shining  coal.  Dissolves  in  considerable  part  in  chloroform  and  carbon  cusul- 
phide;  much  less  soluble  in  alcohol,  ether,  and  benzene.  From  Zsil-Vnjdej,  Transylvania, 
teamed  after  £.  A.  Bielz. 

PiAUZiTE.  Retinit  von  Piauze,  Piauzit,  Haid.,  Pogg.,  62,  275,  1844.  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315.  It  occurs  slaty  massive;  color 
brownish  or  greenish  black;  thin  splinters  colophon itc-brown  by  transmitted  light;  streak  light 
brown,  amber-brown;  H.  =  1*5;  G.  =  1*220;  1'186  Kenugott.  After  melting,  it  burns  with  an 
aromatic  odor  and  much  smoke,  leaving  5*96  per  cent  of  ash.  Soluble  in  ether  and  caustic 
potash,  also  largely  in  absolute  alcohol.  Heated  in  a  glass  tube  a  yellowish  oily  fluid  is  distilled, 
having  an  acnd  reaction. 

Obtained  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Carniola;  on  Mt.  Chum, 
near  Tllffer  in  Styria,  where,  thousands  of  pounds  have  been  obtained.  It  much  resembles  a 
black  lamellar  coal  (cf.  Kenugott,  Jb.  G.  Reichs.,  7,  91,  1856). 

WuKTZiLiTB  W.  p.  Blake,  Eng.  Mng.  J.,  48,  542,  Dec.  21.  1889;  Trans.  Am.  Inst.  Mng. 
Engineers.  Feb.  1890.     Henrj/  Wurtz,  Mng.  Eng.  J.,  49,  106,  1890. 

From  the  Uinta  Mountains,  in  Wasatch  Co.,  Utah,  between  Salt  Lake  and  the  valley  of 
Green  River,  not  far  from  the  source  of  uintahite,  or  "gilsonite"  (see  p.  1020). 

It  is  a  firm,  black  solid,  and  breaks  with  a  brilliant  conchoidal  fracture,  and  has  a  general 
resemblance  to  jet  or  some  of  the  cannel  coals.  Sectile.  the  shavings  having  a  degree  of  elas- 
ticity, but  if  bent  too  far.  or  suddenly,  snap  like  glass;  when  slowly  pressed  and  warmed  a  flake 
may  be  bent  nearly  double.  In  very  thin  plates,  deep  red.  The  color  by  reflected  light  jet- 
black.  H.  =  2-3.  G.  =  1*030.  Does  not  fuse  in  boiling  water,  but  becomes  softer  and  toucher, 
and  is  more  plastic.  Melts  in  the  flame  of  a  candle,  takes  fire,  and  burns  with  a  bright, 
luminous  flame,  with  little  smoke,  giving  off  a  strong  bituminous  odor.  Fu^ed  in  a  glass  tube 
it  gives  off  a  dense  cloud  of  white  and  yellow  smoke  and  distills  over  a  thick,  bniwn  tarry  oil 
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with  a  strong  odor,  aud  leaves  a  small  residue  of  fixed  carbon.  Fmgtnenls  wanned  in  the  band 
emit  u  strong  odor  like  that  of  some  of  the  crude  petroleums,  which  is  rather  offensive.  It 
resists  the  usual  solvents  of  bitumen. 

Named  WuriziliU  after  Dr.  Henry  Wurtz,  of  New  York. 

On  the  relations  of  uiutabite,  albertite,  erabamite,  and  asphaltum  in  general,  see  W.  P. 
Blake,  Trans.  Am.  Inst.  Mng.  £ng.,  read  Feb.,  1890.  Further  on  the  occurrence  of  various 
bituminous  substances  and  coals,  in  Utah  and  Colorado,  with  a  discussion  as  to  their  origin,  see 
Stone,  Am.  J.  Sc,  42,  148,  1891. 

The  following  are  related  to  asphaltum. 

Albeutite  Robb.  Melan-Asphalt  Wetherill,  Trans.  Am.  Phil.  Soc.  Philnd.,  858.  1832 
Differs  from  ordintiry  asphnltum  in  bein^  only  partially  soluble  iu  oil  of  turpentine,  and  in  its 
very  imperfect  fusion  when  heated.  It  has  U.  =  1-2;  G.  =  1*097;  luster  brilliant,  pitch-like; 
color  jet-black.  Softens  a  little  in  boiling  water:  iu  the  flame  of  a  candle  shows  incipient 
fusion.  According  to  imperfect  determinations,  cmly  a  trace  soluble  in  alcohol;  4  p.  c.  in  ether; 
80  in  oil  of  turpentine.  Wetherill  obtained  in  an  ultimate  analysis:  CarboL.  SG'iii,  hydrogen 
8-96.  oxygfu  197,  nitrogen  298,  S  /r.,  ash  010  =  100. 

Occurs  tilling  an  irregular  fissure  in  rocks  of  the  Subcarboniferous  age  (or  L'^'vsr  Carbon- 
iferous) in  Albert  Co.,  New  Bnmswick, 

This  and  the  related  substances  have  been  usually  regarded  as  inspissated  and  oxygenatefl 
petroleum.  Peckham.  however,  takes  a  ditfercnt  view,  cf  Am.  J.  Sc.  48,  3U2,  1869.  Fornn 
article  on  lis  mode  of  occurrence,  see  Hitchcock,  Am.  J.  Sc.  39,  267,  1865. 

An  alberiite  from  the  Old  Red  Sandstone  at  Kiltearn  (Strathpeffer).  Iloss-sliire,  has  been 
described  by  W   Morrison,  Min.  Mag.,  6,  101,  1884;  Honeyman,  ibid..  7,  77,  1880. 

Cloustonite  HeddU,  Min.  Mag.,  3,  222,  1879.  Occurs  in  patches  in  blue  limestone  and 
in  blue  flags  at  Ineaness,  Orkney.  Brittle.  H.  =  3.  Luster  brilliant  like  obsidian.  Color  jet- 
black.  Sduble  in  oenzene.  At  a  red  heat  It  fave  :  47*8  p.  c  of  illuminating  gns,  51*8  carbon. 
0'24  ash  ;  O'l  p.  c  volatile  below  210°.  Named  after  Dr.  Clouston,  who  in  189^  wrote  an  account 
of  the  geology  and  mineralogy  of  Orkney. 

Grah AMITE  WtirU.  Coal  or  Asphalt  Lesley,  Proc  Am.  Phil  Soc.  Philad.,  9,  188.  1863; 
Grahamite  Wurtz.  Rep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  8c,  42.  420,  1866.  Proc 
Am.  Assoc,  18.  124,  1869.  See  also  Wuitz,  Gas  Light  Journal,  Oct.  2,  1869;  S.  F.  Peckham, 
ib.,  Dec  2,  1869. 

Resembles  albertite  in  its  pitch-black,  lustrous  appearance:  H.  =  2;  G.  =  1*145.  Soluble 
mostlv  in  oil  of  turpentine;  partly  in  ether,  naphtha,  or  benzene;  not  at  all  in  alcohol;  wholly 
in  chloroform  and  carbon  disulphide.  No  action  with  alkalies  or  hot  nitric  or  hydrt)chloric 
acid.  Melts  only  imperfectly,  and  with  a  decomposition  of  the  surface;  but  in  this  state  the 
interior  may  be  (frawn  into  long  threads. 

Occurs  in  W.  Virginia,  ahoui  20  m.  in  an  air  line  S.  of  Parkersburg.  filling  a  fissure 
(shrinkage  fi-isure)  in  a  sandstone  of  the  Carboniferous  formation;  and  supposed  to  be,  like  the 
albertite,  an  inf^pissated  and  oxygenated  petroletim.  Jenney  has  manufactured  grahamite  from 
petroleum  (Am.  Chemist,  5,  85V^).  The  material  is  partly  columnar  from  a  fracturing  as  a  result 
of  contraction  iu  the  material,  the  structure  being  vertical  to  the  sides  of  the  vein.  Named  after 
J.  Lorimer  Graham  of  New  York  and  Col.  Graham  of  Bnltimore. 

A  similar  deposit  occurs  in  Huasteca,  Mexico  (J.  P,  Kimball,  Am.  J.  Sc,  12,  277.  1876^ 
That  from  the  Crislo  mine  {crieio-graJiamiie)  has  been  analyzed  by  W.  Wallace.     G.  =  1'156. 

Volatile  matter Ilium,  gas  61*82        S  0*46       H«0  0*86  =  62-14 

Coke  Carbon 81-63  0'37        Ash  586  =  87  86 

10000 

UiKTAHiTB  or  Unitaite  W,  P.  Blake,  Eng.  Mng.  J.,  Dec.  26,  1885.  Gilsonite.  A  variety  of 
asphalt  from  the  Uinta  (or  Uintah)  valley,  near  Fort  Duchesne.  Utah.  Occui^  in  masses  several 
inches  in  diameter,  with  conchoidal  fracture;  very  brittle.  H.  =  2-2*5;  G.  =  1  065-1 '070.  Color 
black,  brilliant,  and  lustrous;  streak  and  powder  a  rich  brown.  A  non-conductor  of  electricity; 
electrically  excited  l)y  friction. 

It  fuses  easily  in  the  flame  of  a  candle  and  burns  with  a  brilliant  flame,  mtich  like  sealing 
wax;  and  Mke  seal iui/ wax,  it  will  give  a  clean  sharp  impression  from  a  seal.  Unless  the  melted 
mineral  is  very  hot,  it  does  not  adhere  to  cold  paper.  It  has  considenible  plasticity  while  wann« 
and  is  not  sticky,  but  retains  after  melting  its  lustrous  black  aud  smooth  surface.  By  distilla- 
tion a  very  small  qnaniiiy  of  a  clear  white  and  dense  oil  is  given  off,  and  a  little  gas  or  rapor. 
It  is  much  more  readily  dissolved  by  the  heavy  oils  and  fats  than  by  the  lighter  and  more  volatile 
menstrua.  Thus  it  dissolves  and  mcorporates  quickly  in  heavy  lubricating  petroleum,  while 
the  white  distillates  from  petroleum  have  little  or  no  effect  upon  it  at  ordinary  teraperatarea. 
So  also  it  freely  dissolves  in  oil  of  turpentine  when  warmed,  but  it  does  not  readily  diaBoWe  ta 
cold  spirits  of  turpentine.  Ether  apparently  does  not  attack  fragments,  but  the  powder  is  slowly 
dissolved.     Soluble  in  ordinary  alcohol. 

Also  called  gilsonite  after  Mr.  8.  II.  Gilson  of  Salt  Lake  City. 
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Mineral  Ooal.  ^ Ay^pccKevrd  d^oaa  reor  rotuvzooy  yt)?  nX^nv  e  ;fe/  5  KctTtvov  [  =r  Coa1« 
like  siibstaDCes  which  have  in  them  more  of  eurih  thnn  of  smoke  or  lire|  ArUtot.,  MereoofioXoy,, 
4,  9.  Ey  (k)  (river  Ponfus  iu  Thrace)  tivoS  Xi^ovS  ot  KitiovTixi  [  =  Ceitniii  stoues  which  burn] 
AriMtoi ,  /Zfpi  Hiiv^  ^AKov<T^t.,  c.  115.^  Ovi64  KaXoCaty  evBvS  aiBfjaKctS  T(ay  bpvnrufjLevooy 
(^  tlfjvrro^teycay)  6td  ztfy  Xf*^^*^^  ^^^^  yeooSeti,  etc.  [  =  Those  (of  minerals)  dug  for  use, 
which  are  called  simple  cuuls,  are  earthy,  but  will  kindle  and  buru  like  charcoal]  (fr.  Liguria). 
Tketyphr.,  16  (in  Si'liueider's  edit),  815  B.C.  Eyiot  Se  ray  QpavoTGjy  dyOfjatcovyrat  tt} 
Kaucrei  Kai  d/.r/ieVavcri  nXeio}  xj^oyoy  [  =  Some  brittle  stones  become  by  burning  like  flow- 
ing coah{,  and  remain  so  a  King  time]  (fr.  Bcnu  in  Tlimcia,  and  the  promontory  of  Erfneas) 
Tfteophr..  12.  <y^  iK"/cr5  Xi^ni  ArUtoi.  FayyirrfS  Xi^oi  Hrabo.  Fayarrf^  XtBo^,  HfjitKiai 
li^oS,  DtOHC,  6.  145,  146.  Tbntcius  lapis.  Gemma  bammothracia,  Plin.,  33,  30,  37,  67.  Oagates 
Fiin.,  36,  H4      Sieinkohle  Oerm.     Uouille.  Charbou  fpssile,  Fr. 

Compact  mnsAdve,  without  crystalline  structure  or  cletivage;  sometimes  breaking  with  a 
degree  of  regularity,  but  from  a  jointed  rather  than  a  cletivage  structure.  Sometimes  laminated; 
ofteu  faintly  mid  delicately  bunded,  successive  layers  differing  slightly  in  luster 

Fra«  tuie  con«hoi<lal  to  uneven.  Brittle;  rarely  somewhat  sectile.  H  =  0'5-2'5.  G.  =  1- 
1*80.  Luster  dull  to  Imlliaut,  and  either  earthy,  resinous,  or  submetallic.  Color  black,  grayish 
black,  brownish  blnek.  and  occa^iionally  iridescent;  also  sometimes  dark  brown.  Opiique.  With- 
out taste,  except  from  impurities  present.  Insoluble  in  alcohol,  ether,  nnplithH,  nnd  benzene, 
excepting  at  the  most  2  or  8  p.  c.  (rarely  10?);  usually  less  than  1  p.  c.  Insoluble  in  a  solution 
of  potash.  Infusible  to  subfusible:  but  often  becoming  a  soft,  pliant,  or  paste-like  mass  when 
heated.  On  distillation  most  kinds  sfford  more  or  less  of  oily  and  tarry  substances,  which 
ai-e  mixtures  of  hydrocarbons  and  paraffin 

Var. — Tlie  vndations  det)end  partly  (1)  on  the  amount  of  the  vclatile  ingredients  afforded  on 
destructive  distiliaticm;  or  (3)  on  the  nature  of  these  volatile  com|X)und8,  for  ingredients  of  similar 
comtx)sitiou  may  differ  widely  iu  volatility,  etc.;  (8)  on  structure,  luster,  and  other  physical 
characters. 

Coal  is  in  general  the  result  of  the  gradual  change  which  has  taken  place  in  geological 
history  in  orpmic  deposits,  chiefly  vegetable,  and  its  form  and  composition  depend  upon  the 
extent  to  which  this  change  has  gone  on.  Thus  it  passes  from  forms  which  still  retain  the 
original  structure  of  the  wood  (peat,  li/rnite)  and  through  those  with  less  of  volatile  or  bituminous 
matter  to  anthracite  and  further  to  kinds  which  approach  graphite,  like  the  coal  of  lihode  Island. 
\Cf.  se/iungiie,  p.  8.) 

1.  Anthracite.  Anthracit  Karst,  Tab.,  58,  96,  1808.  Glanzkohle  Oerm.  H.  =  2-2*5. 
O.  =  1  82-1-7,  Pennsvlvania:  1-81,  Rhode  Island;  1-26-1 -86,  South  Wales.  Luster  bright,  often 
lubmetallic,  iron-black,  and  frequently  iridescent.  Fractui-e  conchoidal.  Volatile  matter  after 
dryini^  3-6  p.  c.    Bums  with  a  feeble  flame  of  a  pale  color. 

Tlie  antliracites  of  Pennsylvania  contain  ordinarily  85-93  per  cent,  of  carbon;  those  of 
South  Wales,  88-95;  of  France,  80-83;  of  Saxony,  81;  of  southern  Russia,  sometimes  94  per 
cent. 

Anthracite  graduates  through  semi-anthracite  into  bituminous  coal,  becoming  less  hard  and 
€X>Dtttiuing  more  volatile  matter;  and  an  intermediate  variety  is  called/re0-^r/i»n^  anthracite. 

UTatipe  Coke  Carbcmite.  More  compact  than  artificial  coke,  and  some  varieties  afford  con- 
Blderable  bitumen.  From  the  Edgehill  mines,  near  Richmond.  Va.,  according  to  Genth,  who 
attributes  its  origin  to  the  action  of  a  trap  eruption  on  bituminous  coal.  (Cf.  Wurtz,  Trans.  Am. 
Inst.  AIng.  Eng..  3.  457,  1875.) 

2.  BitumtnoubCoal.  Schwarzkoh1eiJat/«m.,  Handb.,78, 1818.  Steinkohlept.  G^^mi.  Under 
the  head  of  Bituminous  Coals,  a  number  of  kinds  are  included  which  differ  strikingly  in  the  action 
of  lieat,  and  which  therefore  are  of  unlike  constitution.  They  have  the  common  characteristic  of 
btiruiug  iu  the. fire  with  a  yellow,  smoky  flame,  and  giving  out  on  distillation  hydrocarbon  oils 
or  tar,  and  hence  the  name  bituminous.  The  ordinary  bituminous  coals  contain  from  5-15 
p.  c.  (riirely  16  or  17)  of  oxygen  (at^h  excluded);  while  the  so-called  ^oton  eo€U  or  ^^niYtf  contains 
from  20-86  p.  c,  after  the  expulsion,  at  100",  of  15-86  p.  c.  of  water.  The  amount  of 
liydrogeu  in  each  is  from  4-7  p.  c.  Both  have  usually  a  bright,  pitchy,  greasy  luster  (whence 
often  CiiWcd  Pecftkohle  in  German),  a  firm  compact  texture,  are  rather  fragile  compared  with 
antliracite.  and  have  G.  =  1  14-1 '40.  The  brown  coals  have  often  a  brownish-black  color, 
ivlience  the  name,  and  more  oxygen,  but  in  these  respects  and  othera  they  shade  into  ordinary 
bituminous  coals. 

Tlie  ordinary  bituminous  coal  of  Pennsylvania  has  G.  =  l*26-r87;  of  Newcastle,  England. 
1-37;  of  Scotland,  1  27-1  82;  of  France.  1*2-1 '88:  of  Belgium,  127-1 '8.  The  most  prominent 
kiuda  are  the  following: 

(a)  Cftking  or  Coking  Coal.  A  bituminous  coal  which  softens  and  becomes  pasty  or  semi- 
^{scid  in  the  fire.  This  softening  ttikes  place  at  the  temperature  of  incipient  decomposition,  and 
is  attended  with  the  escape  of  bubbles  of  gas.  On  increasing  the  heat,  the  volatile  products 
^Arliich  result  from  the  tiltimate  decomposition  of  the  softened  mass  are  driven  off,  and  a  coherent, 
l^r&yish- black,  cellular,  or  fritted  mass  (eoke)  is  left.  Amount  of  coke  left  (or  part  not  volatile) 
vatries  from  50-85  p.  c.  A  caking  coal  will  loee  its  caking  quality  if  kept  heated  for  2  or  8  houre 
at  3O0*,  and  sometimes  on  mere  exposure  for  a  time  to  the  air. 

(b)  Non-Caking  Coal.    Like  the  preceding  in  all  external  characters,  and  often  in  ultimate 
composition;   but  burning  freely  without  softening  or  any  appearance  of  incipient  fusion. 
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Percentage  of  volatile  matter  same  as  for  caking  coal,  but  the  coke  is  not  a  proper  coke,  beio| 
in  powder,  or  of  the  form  of  the  original  coal. 

There  are  all  gradations  between  caking  and  non-caking  bituminous  coals.  In  external 
characters  the  two  kinds  are  alike.  They  often  break  into  layers;  and  there  is  besides  a  hori- 
zontal banding  arising  from  a  succession  of  very  thin  ntm-^eparable  layers,  slightly  differing  ia 
luster  or  shade  of  color.  Cherry  coal  or  90ft  coal  (of  England)  is  a  non-caking  coal  igniting  well 
and  burning  rapidly,  while  splint  or  hard  coal  ignites  less  readil}',  bums  less  rapidly,  owing  to 
the  smaller  amount  of  volatile  matter.  Coals  which  do  not  cake  on  burning  are  called /re0- 
burning  coals,  while  the  cnkiug  are  callea  binding  coals. 

(c)  Cannel  f  'oal  (Parrot  Coal).  A  variety  of  bituminous  coal,  and  often  caking:  but  differ- 
ing from  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products 
on  distillation  It  is  compact,  with  little  or  no  luster,  and  without  any  appeanmce  of  a  banded 
structure:  and  it  breaks  wiih  a  concholdal  fracture  and  smooth  surface;  color  dull  black  or 
grayish  black.  On  disiillatiou  it  alt'ords.  after  diying,  40  to  66  of  volatile  matter,  and  the  mate 
rial  volatilized  includes  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than 
the  above  kinds  of  bituminous  coal;  whence  it  is  extensively  used  for  tbe  manufacture  of  such 
oils.  It  graduates  into  oil-produciu<^  coaly  shales,  the  more  com|)act  of  which  it  much  resem- 
bles. The  original  Parrot  coal  is  a  cannel  from  near  Edinburgh,  which  burns  with  a  crackling 
noise,  whence  the  name  (Percy);  and  Horn  coal,  a  kind  from  South  Wales,  which  emits  when 
burning  something  of  the  odor  of  burning  horn. 

Torbanite.  A  variety  of  csmnel  coal  of  n  dark  brown  color,  yellowish  streak,  without  luster, 
having  a  subconchoidal  fracture;  H.  =  3*25:  G.  =  1'17-1*2.  Yields  over  60  p.  c.  of  volatile 
matter,  and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraffin,  illuminHdng 
gas.  Named  frf)m  the  locality  at  Torbane  i-Iill,  near  Bathgate  in  Linlithgowshire,  Scotland. 
Also  called  Boghead  Cannel  (see  pp.  1008,  1009). 

(d)  Brown  6WZ  (Braunkohle  Oerm  ,  Pechkohle  pt.  Germ.,  Lignite).  The  prominent  char- 
acteristics of  brown  coal  have  already  been  mentioned.  They  ai'e  non-caking,  but  afford  a 
large  proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt 
Germ\  but  ofteu  rather  dull  and  brownish  black.  G.  =  1'1&-1'8;  sometimes  higher  fmm 
impurities.    It  is  occasionally  somewhat  lamellar  in  structure. 

Brown  coal  is  ofteu  called  lignite.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jei  (JaYet  Fr,,  Gagath  Oerm.)  is  a  black  variety 
of  brown  coal,  compact  in  texture,  and  taking  a  good  polish,  whence  its  use  iu  jewelry. 

Earthy  Brown  Coal  {Erdige  Braunkohl^  is  a  brown  friable  material,  sometimes  forming 
layers  in  beds  of  brown  coal.  But  it  is  in  general  not  a  true  coal,  a  considerable  part  of  it  being 
soluble  in  ether  and  benzene,  and  often  even  in  alcohol;  besides  affording  largely  of  oils  aod 
paraffin  on  distillation.  For  a  notice  of  **  coal "  of  this  kind  see  under  Leucopetritk,  p.  1011. 
Such  a  coal  is  sometimes  called  waa  coal  and  paraffin  coal  (Wachskohle,  Paraffinkohle,  (Term.). 
See  also  Bathvillitk,  p.  IOO8. 

Mineral  Charcoal.  Fibrous  charcoal-like  substance  often  found  covering  the  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft,  and  soils  the  fingers  like 
charcoal.     One  variety  of  it  is  a  dry  powder. 

Comp. — Most  mineral  coal  consists  mainly  of  oxygenated  hydroearbowi.  On  p.  1006  it  ia 
shown  that  the  kind  of  cannel  coal  called  torbanite  and  the  substance  bathvUlite  are  closely 
related  in  composition,  as  well  as  insolubility,  to  succinite;  and  it  is  probable  that  other  cannel 
coals  contain  this  or  some  related  compound;  and  that  oil-pnxluciug  (not  oil-bearing)  shalea 
include  a  similar  kind  of  hydrocarbon.  The  ordinary  bituminous  coals  often  have  10  to  15  p.  c. 
of  oxygen,  and  may  be  of  analogous  composition;  though  differing  much  in  the  precise  consiitu* 
tion  of  these  hydrocarbons,  some  containing  such  as  produce  a  pasty  fusion  or  incipient  deconu 
position  when  heated  (caking),  and  others  such  as  undergo  no  semi-fusion  (non-caking).  Tlie 
brown  coals,  in  which  there  are  20  to  35  p.  c.  of  oxygen,  must  include  other  kinds  of  oxygenatt-d 
hydrocarbons,  of  the  insoluble  kinds.  But  microscopic  examinations  appear  to  show  that 
woody  fiber  is  present  in  it  in  various  stages  of  alteration. 

liesides  oxygenated  hydrocarbons,  there  may  also  be  present  simple  Jtydrocarbom  (that  is, 
containing  no  oxygen).  This  would  seem  to  follow  from  the  small  percentage  of  oxyM 
(2-3  p.  c.)  in  the  Tyneside  cannel,  while  the  hydrogen  is  as  large  in  amount  as  in  any  caonelor 
bituminous  coals.  And  there  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  tbe 
same  conclusion.  At  present,  however,  chemistry  knows  of  no  simple  hydrocarbons  that  are 
insoluble  in  naphtha  and  benzene. 

The  presence  of  free  carbon  is  naturall}'  inferred  from  the  composition  of  coals  like  the 
anthracites,  which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarily 
1'5  to  2'5  p.  c.  of  each  oxygen  and  hydrogen;  and  Berthelot  holds  that  they  are  hydrocarboa 
compounds  like  other  coals. 

The  portion  of  coal  soluble  in  naphtha  or  benzene,  although  small  in  amount,  indicates  the 
presence  of  other  hydrocarbons— simple  or  oxygenated— oils  or  resins.  Their  nature  remaios  10 
be  ascertained.  Fyfe  obtained  by  means  of  naphtha,  from  the  Torbane  mineral,  1*2  aod  1*4 
p.  c;  from  cannel  coal,  2-4  p.  c;  and  from  Newcastle  caking,  in  three  experiments,  4*2,  5*8. 
9'8  p.  c.  of  soluble  material.  These  results  do  not  accord  with  the  ordinary  statements  will* 
regard  to  the  insolubility  of  coal,  and  the  subject  needs  more  extended  study. 

Coals  often  contain  reeinn  disseminated  in  visible  points  through  the  mass,  which  may  or  may 
not  be  of  soluble  kinds. 

Sulphur  is  present  in  nearly  all  coal/k    It  Is  supposed  to  be  usually  combined  with  iioo. 
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«nd  when  the  coal  affords  a  red  ash  on  buruing,  there  is  reason  for  believing  this  true.  But 
Percy  meutions  a  coal  from  New  Zealand  which  gave  a  peculiarly  white  ash,  although  contain- 
ing 2  to  3  p.  c.  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphide  of  iron,  but  as  a 
constituent  of  an  organic  compound.  The  discovery  by  Church  of  a  resin  containing  sulphur 
(see  Tabmamite,  Trinks&itb,  etc.,  p.  1010)  gives  reason  for  inferring  that  it  may  exist  in  this 
€oal  in  that  state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite 
possible.     Sulphur  is  also  present  as  an  organic  compound  in  succinite  (Helm,  p.  1002). 

The  presence  of  nitrogen,  sometimes  2  p.  c,  proves  the  presence  of  nitrogenous  h3*dro- 
carbons;  but  of  what  nature  is  unknown. 

The  impurities  present,  which  constitute  the  a«A  of  the  coal,  consist  of  silica  or  quartz,  oxide 
of  iron,  clay,  and  other  aluminous  silicates,  or  such  inffredieuts  as  make  up  the  mudf  and  clay  of 
fine  soil  or  alluvium;  also  some  silica,  potash,  and  so£i,  derived  from  the  original  vegetation. 
The  ash  in  the  purest  mineral  coal  amounts  to  but  0'26  to  1  p.  c. ;  but  in  that  which  passes  for  the 
best  there  are  ordinarily  6  to  8  p.  c;  and  in  most  that  is  used  for  fuel  there  sre  8  to  16  p.  c. 

Coal  occurs  in  beds,  interstratitied  with  shales,  sandstones,  and  conglomerates,  and  some- 
times limestones,  forming  distinct  layers,  which  vary  from  a  fraction  of  an  inch  to  80  feet  or 
more  in  thickue&s.  In  the  United  States,  the  anthracites  occur  east  of  the  Allej^hany  range,  in 
rocks  that  have  undergone  great  contortions  and  fracturings,  while  the  bituminous  are  lound 
farther  west,  in  rocks  that  have  been  less  disturbed;  and  this  fact  and  other  observations  have 
led  geologists  to  the  view  that  the  anthracites  have  lost  their  bitumen  by  the  action  of 
heat.  For  observations  on  the  geological  relations  of  coal  beds,  reference  may  be  made  to 
geological  troitises. 

The  origin  of  coal  is  mainly  vegetable,  though  animal  life  has  contributed  somewhat  to  the 
result.  The  beds  were  once  beds  of  vegetation,  aualofous,  in  most  resi)ects,  in  mode  of  forma- 
tion to  the  peat  beds  of  modern  times,  yet  in  mode  of  burial  often  of  a  very  different  character.. 
This  vegetable  origin  is  proved  not  only  by  the  occurrence  of  the  leaves,  stems,  and  logs  of 
plants  in  the  coal,  but  also  by  the  presence  throughout  its  texture,  in  many  cases,  of  the  forms 
of  the  original  fibers:  also  by  the  direct  observation  that  peat  is  a  transition  state  between 
unaltered  vegetable  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true 
brown  coal.  Peat  differs  from  true  coal  in  want  of  homogeneity,  it  visibly  containing  vegetable 
fibers  only  partially  altered;  and  wherever  changed  to  a  fine-textured  homogeneous  material,  even 
though  hardly  consolidated,  it  may  be  true  brown  coal 

Extensive  beds  of  mineral  coal  occur  in  Great  Britain;  in  France.  Spain,  Belgium;  in 
Netherlands,  Prussia.  Bavaria,  Austria,  northern  Italy,  Silesia.  Russia  on  the  south  near 
the  Azov,  and  also  in  the  Altai.  It  is  found  in  Asia,  abundantly  in  China,  in  Persia  in  the 
Cabui  terntory,  and  in  the  Khorassan  or  northern  Persia,  in  Hindostan,  north  of  the  Gulf  of 
Catch,  in  the  province  of  Bengal  (the  Burdwan  coal-field)  and  Upper  Assam,  in  Borneo.  Labuan, 
Sumatra,  several  of  the  Philippines,  Formosa.  Japan,  New  South  Wales  and  other  parts  of 
Australia,  New  Zealand,  Kerguelen  Land:  in  America,  besides  the  United  btates.  in  Chili,  at 
the  Straits  of  Magellan,  at  Nanaimo  on  Vancouver's  Island,  at  Melville  Island  in  the  Arctic  seas, 
and  in  the  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfoundland. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire:  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby;  that  of  South  Wales,  Glamttrgan- 
sbire.  etc.;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde;  whole  area  1660  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  al)out  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
^v'ard,  and  tluit  of  Ulster  on  the  north.  Cannel  coal  occurs  in  Grput  Britain  at  LtHmaimgo  in 
I^anarkshire,  about  20  m.  from  Glasgow;  alai  near  W«gan  in  Lancashire,  and  West  Wemyss 
in  Fyfe. 

Mineral  coal  occurs  in  France,  in  small  basins,  88  11  number,  and  covering  in  all,  according 
to  Taylor,  ^\j  of  the  whole  surface.  The  most  importaut  are  the  basin  of  the  Loiie.  between 
tlie  Loire  ana  the  Rhone,  and  that  of  Valenciennes  on  the  north,  adjoining  Belgium.  In 
Gc^lgium,  it  occupies  a  western  and  eastern  division,  the  ik  *.slern  in  the  provinces  of  Namur  and 
Hiiihault,  and  the  eastern  extending  over  Liege. 

In  the  United  States  there  are  several  separate  coal  arecs  ;  of  these  that  of  eastern  Pennsyl- 
vania produces  practically  all  the  anthracite  of  the  countr}  .  while  the  others  yield  bituminous 
coal.     One  of  these  areas,  the  Appalachian  coal  field,  comm«4nces  on  the  north,  in  Pennsylvania 
axi<l  southeastern  Ohio,  and  sweeping  south  over  western  A  \rginia  and  eastern  Kentucky  and 
Tennessee  to  the  west  of  the  Appalachians,  or  partly  invc»hvd  iu  their  ridges,  it  continues  to 
A.]abama  near  Tuscaloosa,  where  a  bed  of  coal  has  been  opened.     It  embraces  sevenil  isolated 
patches  in  the  eastern  half  of  Pennsylvania.     The  whole  surtnce  in  Pennsylvania  has  been  esti- 
mated at  15.437  8q.  m.,  or  i  the  whole  area  of  the  state.     A  second  coiil  area  (the  Illinois)  lies 
adjoining  the  Mississippi,  and  covers  the  larger  part  of  Illinois,  thotigh  much  broken  into 
patches,  and  a  small  northwest  part  of  Kentucky  :  it  is  cont  nned  westward  over  a  portion  of 
jo^ea.  Missouri,  Kansas.  Arkansas,  and  northern  Texas  west  cf  the  Mississippi.     The  latter  area 
ia  <iivided  along  the  Missis.<^ippi  by  a  narrow  belt  of  Silurian  rock  ,  the  whole  area  is  about  the 
8n.me  with  that  of  the  Appalachian  coal  field.     Another  rtea  covers  the  central  portion  of 
>f  Icbigan,  not  far  from  5000  sq.  m.  in  area.    Besides  these  there  is  a  smaller  coal  region  in 
Rliode  Island,  which  crops  out  across  the  north  end  of  the  is.«%nd  of  Rhode  Island,  and  appears 
to    the  northward  as  far  as  Mansfield,  Massachusetts ;  the  coal  from  this  region  is  chieflv  a 

fraphitic  carbon  not  useful  for  ordinary  combustion.    There  ia  also  coal  (Triassic)  in  N.  Carolina. 
'liere  are  further  extensive  coal  fields  in  the  Rocky  Mountaiu,  chiefiy  bituminous  or  scmi-bitu 
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minous,  aud  of  more  recent  g:eo]ogical  time  than  the  Carboniferous ;  much  of  It  belonn  to 
the  Laramie  epoch;  thus  at  Carbon,  Hallville,  Wyoming;  Evanston  and  Coalville  iu  Utah; 
at  many  points  iu  Colorado,  abundant.  Further,  in  Dakota.  Montana,  Idaho,  Utah  ;  also  on  the 
Pacific  coast,  as  at  Carbonado  near  Tacoma,  at  Bellinffham  Bay,  and  other  points  in  Washington; 
in  Oregon,  California.    There  are  also  said  to  be  useful  coal  deposits  in  Alaska. 

For  a  general  account  of  the  coal  fields  in  the  United  States,  see  Min.  Res.  U.  8.,  1886,  p. 
22i  et$eq,  (A&hburner);  also  the  other  yolumes  of  Min.  Res.  U.  8.;  further  the  geol.  reports  of 
Pennsylvania,  Ohio,  etc. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commences  a  fifth  coal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfouudlaod, 
18,000  sq.  m.,  or  I  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania,  commencing  with  those  of  the  Blossburg  basin,  Tioga 
Co.,  those  of  the  Slates  west,  ana  those  of  Cumberland  or  Frostburg,  Maryland,  itichmond  or 
Chesterfield,  Va..  and  other  mines  south,  are  bitumintnu.  Those  of  eastern  Pennsylvania  con- 
stituting several  detached  areas — one,  the  SehuylkUl  coal  field,  on  the  south,  worked  principally 
at  Mauch  Chunk  on  the  Lehigh,  aud  at  Pottsville  ou  the  Schuylkill— another,  the  WffonUng  cual 
field,  worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  bfsides  otben 
intermediate— those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are 
anifiracites.  Canuel  coal  is  found  near  Oreensbur^,  Beaver  Co.,  Pa.,  in  Eenawha  Co.,  Va  .  at 
Peytoua,  etc.;  also  iu  Kentucky,  Ohio,  lllinoiB,  Missouri,  and  Indiana ;  but  part  of  the  so^alled 
cannel  is  a  coaly  shale. 

Browu  coal  comes  from  coal  beds  more  recent  than  those  of  the  carboniferous  age.  But 
much  of  this  more  recent  coal  is  not  distingtiishable  from  other  bituminous  coals.  'Ilie  coal  of 
Richmoud,  Virginia,  is  supposed  to  be  of  the  Liiissic  or  Triassic  era.  Coal  of  Cretaceous  or 
Tertiar}r  age  occurs  on  the  Pacific  coast,  and  in  many  places  over  the  eastern  slopes  of  the  Rocky 
Mountains,  where  a  "  Lignitic  formation*'  is  very  widely  distributed  as  noted  above. 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  coal.  The  first  sentence, 
in  the  synonymy,  from  Aristotle  evidently  alludes  to  mineral  coal  of  some  kind  ;  aud  the  first 
of  the  two  cited  from  Theophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  sulstanoe, 
and  perhaps  the  same  specimens.  The  locnliiy  of  the  latter,  Liguria  (or  uorthwi*siern  Italy 
aloug  the  Mediterranean),  where,  he  adds,  there  also  is  amber,  may  be  taken  with  some  freedom, 
as  articles  brought  by  vessels  trading  with  Ligurian  ports,  eveu  though  coming  from  FreDcli 
ports  beyond,  might  be  referred  to  Liguria.  £lis,  on  the  way  to  Olympias.  is  given  as  another 
locality.  The  sentence  ends  with  the  statement  that 'Mhese  coals  are  used  by  the  smiths," 
ahowiug  that  the  value  of  the  substance  as  fuel  was  well  understood  at  the  time  Mth  century 
B.C.).  Theophrastus  says  further,  that  it  will  continue  to  burn  as  long  as  any  one  blows  it,  but 
on  stopping  it  deadens,  but  may  be  made  to  burn  again  ;  and  that  it  bums  with  a  stroD^  dis- 
agreeable odor.  The  second  citation  from  each,  Aristotle  and  Theophrastus,  relates  to  a  ^mthir 
coiiL  The  loctility,  in  Thrace,  identifies  it  with  the  Thradan  $Ume  of  Dioscorides  and  Pliny,  the 
locality  of  which.  Hccording  to  the  former  (from  Arisiotle),  was  at  Sintia,  on  the  river  Pontus  (on 
tlie  Macedonian  tmrder  of  Thracia,  to  the  west  of  the  present  Constantinople)  According  to 
Dioscorides  and  Pliny  (quoting  further  in  part  from  Aristotle's  "  Wonderful  Things  heard  of "). 
water  would  make  the  Thracian  stone  to  burn,  and  oil  extinguish  it ;  which  is  either  altogether 
a  fable,  or  a  partial  truth  based  on  somebody's  ohservatiun  that  masses  or  piles  of  impure 
pyritiferous  coal  will  become  hot,  and  sometimes  ignited,  iu  consequence  of  being  wet.  Arisr 
totle  mentions  its  bituminous  odor  when  burning. 

The  Oagatea  (whence  our  wov^jet)  occurred  arconling  to  Dioscorides  and  Pliny,  at  Gagas 
or  Gages,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  com- 
bustible, to  which  Pliny  adds  that  it  was  light,  and  looked  much  like  wood,  and  that  it  emitted 
a  disagreeable  odor  when  rubbed,  and  bnriit'd  with  the  smell  of  sulphur.  It  was.  in  part  at 
least,  true  lignite.  Some  of  the  best  known  localities  of  Jet  are  the  Yorkshire  coast  in  England, 
near  Whitby  (  Whitby  Jet),  Aude  iu  France;  also  ^pain.  Bohemia,  etc. 

BvERiTB  Mallet,  Am.  J.  Sc,  9,  146,  1875.  A  mineral  coal  from  Middle  Park,  Colorado 
It  belongs  to  the  cla.ss  caking  bituminous,  and  gave  on  analysis :  8995  p.  c.  volatile  mntter  (sras 
and  tarry  oil),  5408  p.  c.  fixed  residue  (coke  and  ash),  and  6*02  p.  c.  water.  G.  =  r883.  Color 
jet-bhick.  Powder  brown.  Resembles  albertite  in  the  large  amount  of  eas  and  tarry  oil 
yielded  by  it,  but  differs  in  being  heavier  and  in  yielding  no  soluble  products  with  carbon 
disulphide.  ether,  etc.  Also  resembles  torbanite,  but  is  heavier,  does  not  crackle  in  the  fire,  and 
melts  and  intumesces  when  heated. 

HuMiNiTE.  A  hydrocarbon  from  Ostmark,  in  Wermland,  Sweden,  which,  nccordiup  if 
Ekman  (Ofv.  Ak.  Stockh.,  25,  138,  1868),  has  the  composition  (ash  free):  C  67-15.  O  29  K*. 
H  2-55,  N  (»-47,  S  fO  40]  =  100.  A  similar  coal  from  Grythytte,  Finberget,  Sweden,  has,  accord- 
lug  to  Hellaud  (G.  FOr.  FOrh.,  2.  521.  1875).  the  composition  (ash  free):  C  67  67,  0  2811, 
H  3  89  N  ir..  S  0-33  =  100. 

Anthraxolitk  E.  J.  Chapman,  A  black  combustible  coal-like  substance  of  varying  com- 
position, found  iu  Quebec  aud  Ontario. 

WoLLONGoNGiTE  B.  SUHman,  Am.  J.  Sc  ,  48,  85.  1869. 

This  name  was  given  provisioualiy  to  a  supposed  hydrocarbon  from  WoUongong,  New 
South  Wales.  1.  c  ,  occurring  iu  cubical  blocks,  without  lamination  :  fracture  broad  ooocboidaL 
It  is  shown  by  Liversidge  to  be  simply  a  carbonaceous  shale  or  heroiene-^haU. 


SUPPLEMENT. 


This  supplementary  chapter  includes  :  First,  descriptions  of  certain  species,  fairly  well  estab- 
flshed,  but  as  yet  of  unknown  composition.  Siicond,  a  summary  of  recent  additions  to  min 
emlogical  literature,  which  have  appeared  during  the  eighteen  montlis  in  which  the  preceding 
pages  have  been  passing  through  the  press,  but  too  kite  to  tind  their  proper  pluce.  This  is 
luiendcd  to  make  the  work  as  complete  as  practioible  to  near  ihe  close  uf  1891.  Third,  brief 
accounts  of  many  doubtful  species,  having  little  or  no  claim  to  recognition.  This  liist  portion 
of  the  chapter  contains  for  the  most  pari  references  of  recent  date.  The  list  might  be  almost 
indetiuiiely  extended,  but  the  author  does  not  believe  that  it  would  be  a  real  service  to  mineral- 
ogical  science  to  attempt  to  call  to  life  the  many  bad  or  doubtful  species,  which  have  been 
OQce  referred  to  in  the  hterature,  but  most  of  them  long  since  forgotten. 


AftRiNiTB  Lagaulx,  Jb.  Min.,  852.  1876,  60,  1877.  A  compact,  earthy  mineral  substance, of 
a  bright  blue  color,  from  the  Pyrenees.  H.  =  8-4.  0.  =8  018.  Shown  by  Des  Cloizeaux  to 
be  a  heterogeneous  mass,  consisting  of  a  blue  piiste,  inclosing  different  minerals,  perhaps  owing 
its  cclor  to  artificial  means.  See  Rg.,  Zm.  G.  Ges.,  27,  284,  1876  ;  also  Macpherson,  Jb.  Min., 
2,  98,  1882.    Analyses  are  quoted  in  App.  iii.  p.  2,  1882. 

Aguilarite  F.  A.  Oenth,  Am.  J.  Sc.  41,  401.  1891. 

Isometric.  In  skeleton  dodecahedrons,  often  elongated  in  the  direction  of  a  cubic  or 
octahedral  axis. 

jNo  cleavage.  Fracture  hackly.  Sectile.  H.  =  2'5.  G.  =  7-588.  Luster  metallic,  bril- 
iiuut.     Color  iron  black.     Opaque. 

Oomp.~Sulpho-selenide  of  silver,  AgaS.Ag«Se  =  Selenium  14*6,  sulphur  5*9,  silver  79*6 
=  100. 

AnaL— F.  A.  Genth.  1.  c. 

8c  14 82  8  5-86  Ag  7907  =  9975 

Another  determination  gave  A.g  79*13. 

PjtTm  etc.— In  the  open  tul  e  heated  slowly,  yields  metallic  silver,  a  slight  sublimate  of 
selenium,  silky  ueedles  of  selenium  dioxide  and  sulphur  dioxide,  the  latter  forming  a  small 
quantity  of  silver  sulphate. 

Oba,— From  the  San  Carlos  mine  at  Guanajuato.  Mexico:  very  rare.  Named  after  th« 
Buperinlendent  of  the  mine,  Seflor  Aguilar. 

Alt.— Aj^uilnrite  is  altered  on  the  surface;  the  crystals  losing  iheir  sharp  edges  and  some- 
times becoming  penetrated  by  holes  showing  metullic  silver  and  a  coating  of  microscopic  iron- 
bUck  crysuls,  sometimes  in  hexagonal  scales.  An  analysis  of, the  brittle  iron  black  alteration- 
product  gave : 

8  8b  As  Ag  Cu  Fe 

18  63  10-82  1-29  6708  644  082  =  10007 

Tlifs  corresponds  to  5(Ag,Cu)aS.(Sb,  As)8St.  or  a  cupriferous  stephanite. 

Ai^BiTS,  p.  827.  Glinka  has  eiven  a  monograph  on  Russian  albite  from  the  local itiefl 
Kerebinsk  in  Govt.  Orenburg,  Kasbek,  Kyshtinisk,  Mursinka,  and  Shishimsk.  The  albite  from 
Kerebinak  and  Kasbek  proved  to  be  the  purest,  and  of  these  the  former  gave  the  author : 

dib:  h  =  0-6380  :  1  :  0-5r,7 <:  .t  =  94"  5'.  /J  =  116**  27',  r  =  »•  T. 

Allele  of  rhombic  section  on  b  (010).  27"  30 .  [Russ.  Bergjournal,  1889.1  Jb.  Min.,  ?  »i^ 
ref.,   1»«^1- 


G. 

1. 

Pierrepont 

3081 

2. 

it 

8*008 

8. 

t  ( 

2-981 

4. 

Snarum 

8-091 

5. 

Ereby 

6. 

Mte.8omma  8*813 

7. 

Edenville 

8283 

8. 

EtDa 
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MQDziDg  has  investigated  the  Pfltschthal  pericline  and  finds  that  the  crystals  conast 
essentially  of  an  oligoclase,  rich  in  soda,  upon  which  albite  has  been  deposited  in  parallel  pon- 
tlon,  especially  in  the  cavities  of  the  original  crystals;  this  albite  follows  the  same  twinning  laws. 
This  couclusiuu,  bused  upon  uu  optical  eicumiiULtioa,  is  confirmed  by  analysis.  Jb.  Min..  2. 1, 
1891 . 

Amphibole,  p.  385  et  seq. 

The  chemical  constitution  of  the  aniphiboles  is  discussed  by  Haefke  in  an  inaug.  dissertation 
(Berlin,  1690;.    He  gives  the  following  analyses,  1-8  : 

SiO,    TiO,    Al.O,    Fe,0,   FeO    MgO     CaO    Na.O  K.O    H,0     P 
55-90      —       1-29      0-78      2-33    22  96    12*25    1*24    0  66    1  98   0  62 

[=  lOO-Ol 
5718    0*20      2-10      0*29      1-85    21*86    1209    3"03    091     1*42   090 

[Li,0  0-26  =  101  54 
55*82    016      8*21      0*82      0*69    22*61    12*59    I'fe    0*62    1*27    1-31 

[=10103 
53  42    0*28      812      2*52      7*36    18*22    1028    317    014    111    1*52 

[=  101*00 
41-20  0*43  15*40  2*49  4*67  1515  12*26  3-44  198  1*81  188 
o««.  [=10019 

88*84      —     18-70      6*63    1090    11*41    11*70    808    2*61    1*74    070 

[=  101-31 
41*67    0*85    11-38      188    16*28    10*29    11*35    8*76    0*96    2*18     - 

[=  100  55 
40*20    8*34    14*62       —     1877    13  49    1210    8*02    070      —      - 

[=  101*24 

Schneider  has  also  given  a  series  of  analyses,  9-14,  of  basaltic  hornblende,  showing  a  con- 
siderable degree  of  constancy  in  composition,  except  in  the  Fe.Oa  and  FeO.  Zs.  Kr.,  18,  579, 
1891. 

G.  SiO,    TiO,  A1,0,  Fe,0.  FeO   MgO     CaO  Na,0  K,0 

9.  Ortenberg  8  249        40*66  4*99  14*89  10*84  0*57  12-38  12*80  1*59    1*77  =  100-« 

10.  Bohemia  89*75  5-40  1500  7*86  2*89  1416  12*97  1*92    1*61  =  lOlM 

11.  Hartlingen  3*247        40*15  5*21  14*34  7*80  4  58  1314  11*75  2-81     1  14  =  100*37 

12.  Hoheberg  3-247        40*14  4*26  14*30  707  6 •48*  11*62  1200  222    135=   9«tt 
18.  Wolkeuburg  89*29  4  86  16*57  9*18  8*19  10*40  12*90  undet. 

14.  Laacher  See     3*245        8905    468    15*45      689    7*34^11-28    18*75    1*84    0*94  s  100)22 

•  Incl.  0*21  MnO.  *  Do.,  0  81  MnO. 

Lane  and  Sharpless  have  described  an  iron-ma^esium  amphibole.  called  by  them 
grnnerite,  which  occurs  with  ihe  iron  ores  of  L.  Supenor.  It  resembles  actiuolite,  but  corre- 
sponds chemically  to  the  variety  curamingtonite  (p.  890).  Shows  polysyuthetic  twinning  Ifl.  and 
also  striations  |  c.  It  is  colorless  or  slightly  greenish  or  brownish;  faintly  pleochruic.  Extinc- 
tion-angle 20**.    Analysis  of  pure  material  from  the  Champion  mine.  Am.  J.  Sc.,  42,  505,  1881: 

SiO,  AUO,         Fe,0,  FeO  MgO  Alk.  H.O 

76-32  0-56  0-99  6  96  12*47  tr.  280  =  100*20 

Nephrite  has  been  extensively  mined  in  ihe  mountains  of  Nan  Chan,  China,  Martin,  C.  R.. 
112.  1153.  1891.    Anals.,  B.  Columbia,  see  Harrington,  Trans.  R.  Soc.  Canada,  61. 1890. 

Khrusbchov  has  accomplished  the  difficult  task  of  obtaining  amphibole  in  artificial  crystals 
by  a  hydrothermal  method.  A  mixture  of  the  following  substances  was  taken  :  3  per  cent 
aqueous  solution  of  colloidal  silicn;  an  aqueous  solution  of  alumina,  and  also  of  ferric  and 
ferrous  hydrate;  lime-water;  freshly  prepared  magnesium  hvdrate  suspended  In  wat«r,  and 
finally  some  drops  of  caustic  soda  and  potash.  This  mixture,  forming  a  rather  stiff  gelatinous 
mass,  was  heated  in  a  sealed  glass  vessel  to  550**  for  three  months,  with,  however,  some  inters 
ruptions. 

At  the  end  of  this  time  the  mass  had  been  converted  into  a  greenish  brown  pulp  in  which 


SiO,    AUO,   Fe,0«    FeO      MgO      CaO     Na,0    K,0      ign. 
G.  ~S245      42*85      811      791      1011      14  88      18  21      2*18      1*87      0*91  =s  100-96 
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In  addition  to  these  crystals,  obviously  a  kind  of  hornblende  (cf.  anals.  above  and  on  p.  89(r), 
there  were  obtained  at  the  same  time  crystals  referred  to  a  pyroxene  near  diopside;  also  isotropio 
crystals  and  grains  referred  with  a  question  to  analcite;  quartz  crystals;  adularia  in  tabular 
ciystels.    Jb.  Min.,  2,  80,  1891;  C.  R.,  112,  677,  1891. 

See  ABTocHiTB  below. 

Anovalitb  G,  a.  Koenig,  Am.  Inst.  Mng.  Eng..  Philadelphia  meeting,  1876. 

A  name  provisionally  given  to  what  appears  to  be  a  last  stage  of  alteration  of  leffersonite.  The 
form  of  the  original  mineral  is  preserved  perfectly,  even  the  strong  basal  parting.  Light,  like 
pumice;  color  in  thin  section  blood-red.  Called  anomdUte,  because  it  does  not  give  B.B.  with 
salt  of  phosphorus  the  manganese  bead,  although  containing  some  80  per  cent  of  MnsOs.  on 
account  of  the  presence  of  cobalt  and  nickel,  whose  combined  color  is  green,  and  this  extinguishes 
the  red  of  the  manganese. 

AnorthitBp  p.  887.  L4vy  and  Lacroix  have  determined  the  principal  indices  of  refraction 
for  crystals  from  baint-C16ment.    Their  values,  together  with  the  analysis,  are: 

SiO,        AUOi        CaO         NasO  Extinction  on  ft 

a  =  1 574      r  =  1'58«  4605        8510        18-82        [058]  =  100  -  87* 

The  plane  8  s.  t  intersects  the  (real)  obtuse  angle  cb  and  makes  the  (real)  angles  c8  =  182*, 
bS  =  120\    C.  R,  111.  846, 1890. 

Apatite,  p.  762.  Described  as  probably  occurring  in  the  Thomas  sings,  with  also  certain 
compounds  of  calcium  sulphate  and  calcium  silicate,  by  Stead  and  Ridsdule,  J.  (;h.  Soc.,  61, 
601,  1887;  also  Miers,  ibid.,  p.  608.     Cf.  also  Hutchings,  Nature,  36,  460,  1887. 

A  work  on  the  occurrence  of  apatite  and  phosphates  in  general  has  been  published  recently 
by  F.  Wyatt  (The  Phosphates  of  America,  New  York.  1891). 

Araoonitb.  p.  281.  Buchrucker  has  described  crystals  from  Leo|?ang  in  Salzburg, 
showing  the  new  form  (850,  i-f).  The  axial  angles  obtained  are  :  2£r  =  80  88'  Li,  2Et  =  80° 
484'  Na,  2Egr  =  80''  57'  Tl.     Zs.  Kr.,  19,  140,  1891. 

AffTocHiTB  ^dgren,  G.  FOr.  FOrh.,  13,  604,  November,  1891.  A  new  kind  of  ampnibole 
from  L&ngban  in  Wermland,  Sweden.  It  forms  a  rather  coarse  crvstalliue,  shf)rt  columnar, 
aggregate  together  with  rhodonite,  and  has  been  locally  known  as  "blue  rhodonite. '*  Crystal- 
lization monoclinic,  cleavage-angle  SO*"  27' ,  crystals  not  observed.  Color  varying  from  blue  to 
grayish  violet:  for  the  former  the  extinction-angle  (with  h)  is  15''  40',  for  the  latter  17^  15' 
Optically  negative:  axial  plane  |  h. 

Analyses  by  li.  Mauzelius  ^ve: 

Q.  SiO,      FeO      MnO      MgO      CaO    Na,0     K^O     H.O       F 

1.  Blue  305        56-25      015        649      21 89      544      617      1-60      156      015  =  9970 

2.  Or.^moki   3 10        54*76      021      1271      17  82      5-83      402      1*65      2*77      009  =  99'86 

The  above  correspond  to  the  composition  of^a  normal  metasilicate,  consisting  of 
(Mg,Mn,Ca)SiOs  and  (m,K,H)sSiOs.  Named  from  aaroxo?,  missing  the  mark,  aiming  badly, 
in  allusion  to  the  fact  that  it  was  at  first  regarded  as  a  pyroxene.  It  does  not  seem  to  be 
very  far  from  richterite,  p.  891. 

Atjbrlitr.  p.  489.  Lemon-yellow  crystals  from  Price'sLand,  Henderson  Co.,  N.  C,  have 
been  analyzed  by  Hidden  and  Mackintosh,  Am.  J.  Sc,  41,  488,  1891.  The  crystals  are  in  part 
twins,  similar  to  those  of  rutile,  zircon,  etc.    Analysis: 

SiOa         PaO»  ThO,  Fe,0,  H,0 

G.  =  4051-4075  684  8  58  [7216]  178  1064  =  100 

Babiitotonitb.  p.  381.  Artificial  crystals  have  been  measured  by  Buchrucker,  Zs.  Kr..  18, 
626,  1891.     He  calculates  the  axial  miio: 

d'.^ih^  1-08068 :  1 :  0-62370;  a=  77"  33',  /S  =  108*  34',  ;^  =  97*  7 

Baritb,  p.  899.  On  crystals  from  the  Puy-de-D6me,  see  Gonnard,  Bull.  Soc.  Min.,  1< 
174,  1891. 

Bbaumontitb  C.  T.  Jaekecm,  Am  J.  Sc..  37.  398.  1839.  A  supposed  "native  crenated 
hydro-silicate  of  copper  "  from  Chessy,  Fi  iincc     Named  after  Prof.  L.  Elie  de  Beaumont. 
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BBRNARDI17ITB  /.  M.  StUlman.  Described  as  a  new  fossil  resin  from  San  Bernardino,  Cal., 
Am.  J.  i5c  ,  18,  57,  1879;  later  regarded  iis  uu  exudiitiou  fruiu  a  species  of  conifer,  wUicbhad 
received  its  particular  characters  from  exposure  to  tUe  atmosphere  (ib.,  20.  93,  18d0).  It  ii 
finally  sbown  by  J.  Stauley-Brown  to  be  u  fuugous  growth  on  Polyporu$  offidfialu,  imp^gu&led 
by  resinous  material.    Ibid.,  42,  49,  1891. 

Berth ANDiTB,  p.  545.  Obnerved  at  La  Mercerie  near  the  bridge  of  the  Verrt^re,  Li 
Chapelle-sur-Erdre,  Lacroix  and  Buret,  Bull.  2Soc.  Miu.,  14,  189,  1891. 

Also  noted  in  cavities  in  the  beryl  of  Limoges,  Uuute  Vieuue,  Michel,  Bull.  Soc.  Min..  14. 
76,  1891. 

Beryl,  p.  405.  Investigntion  of  the  optical  anomalies,  by  A.  N.  Eamozhitsky,  Yb.  Min. 
Ges.,  27.  1,  1891,  and  Zs.  Er.,  19,  209,  1891. 

Analysis  of  white  crystals  occurring  at  the  tin  mine  of  Winslow,  Me.,  gaye  Hillebraod, 
U.  S.  G.  Surv.,  Bull.  65,  58,  1889: 

810,    TIO,  A1,0,   Fe.O,    BeO    MgO  K.0,C8,0    Na,0  Li.O   H,0 
G.  =  3-707      65  31      tr.      1850     0'88     1808     009         014  0  87    0l6    l-8O*  =  1001S 

•  After  dry iug  at  110% 

Brin>HEiMfTE.  p.  863.  Analyzed  by  Tscheme  from  Litica  in  Bosnia,  where  it  occurs  as  an 
alteration-product  of  bouruonite,  Vh.  G.  Reichs.,  211,  June  90,  1891: 

Bb,0»  87-48  PbO  5013  Fe.O.  5*60  H.O  7*89  =  100*59 

BiSMUTEiiNiTB,  p.  88.  A  sclenlferous  variety  from  Guanajuato,  Mexico,  in  prismitic 
crystals,  has  been  analyzed  by  Gcnth: 

G.  =  6  806  I  8  14-06  Bi  77*54  Se  8*80  =  100*40 

Formula:  4Bi,S..Bi8Ses.     Am.  J.  8c ,  41,  403,  1891. 

BoL^iTE  Milliard  liud  Cumenge,  0.  R.,  113,  519.  Oct.  26,  1891. 

In  cubes,  sometimes  2 cm.  in  diameter;  also  rarely  with  o  (111),  <f  (110),  and  0(210).  Cleavaire: 
cubic,  perfect;  octahedral,  less  easy.  H.  =  3-3  25  G.  =  508.  Color  indigo-blue.  RefractiTe 
indt'x,  n  =  207.  Sectious  of  the  cubic  crystals  show  in  polarized  light  an  isotropic  center 
bordered  by  doubly  refracting  bands;  the  latter  are  regarded  as  belonging  to  three  crystals 
uniaxial  and  negative. 

There  are  also  octahedral  crystals,  regarded  as  teti-agonal,  with  the  forms  a  (tOO).  c  (001). 
<  (101);  the  measured  angles  are: 

ee'  =  74'  16'      and      «"  =  *117'  27'  h  =  1-646 

G.  =  50  approx.  The  crystals  are  optically  uniaxial,  negative,  and  are  regarded  as 
corri'SpondiDg  to  the  pseudo-isometric  cubic  crystals. 

Tlie  coinposiiion  deduced  is  that  tentatively  given  to  percyliteon  p.  172,  viz.  PbCuC1.(0H)i, 
with  the  additi(m  of  ^AgCI.    Anal.: 


CI 

Pb 

Cu 

Ag 

H.O 

1. 

Culnc  eryst. 

19-98 

48-45 

18*95 

8-85 

4-77 

2. 

tt        .( 

1900 

49-75 

14-50 

8-70 

4-00 

3. 

Octahedral  cryst. 

19*7 

50*7 

150 

9*4 

undet. 

o 

=  100 
100 


[4  001  = 
[4-05]  = 


From  the  copper  mines  at  Boleo,  near  Santa  Rosalia,  Lower  California.  The  copper  deposits 
here  consist  of  beds  intcrstratitied  in  the  tufas  and  conglomerates  resulting  from  the  defltractioa 
of  the  volcanic  rocks  of  the  region.  The  copper  is  present  as  malachite,  azurite,  melaoooite. 
cuprite,  atacamite,  also  as  silicates  and  rarely  as  the  sulphide.  Both  the  cubic  and  octahedral 
crystals  of  boleite  are  present  in  an  argillacous  gangue,  and  immediately  associated  with  anglesite, 
cerussite,  phosgenite,  and  atacamite. 

The  authors  consider  the  two  minerals,  respectively  in  cubic  and  in  tetragonal  pyramidal 
crvstals,  as  essentially  identical,  a  pseudo-cubic  "r^eau  "  belonging  to  each;  from  the  ordinaTy 
mmeralogical  standpoint,  however,  it  seems  more  natural  to  regara  them  provisionally  (until  a 
more  complete  examination  of  percvUte)  as  dimorphous  forms  of  the  same  compound;  in  that 
case  the  name  boleite  would  naturally  belong  to  the  tetragonal  substance,  while  the  isometric 
mineral  would  be  united  with  percylite. 
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BoMBiTR  Be  Bournon;  Dufrenoy^  Min. ,  4»  289,  1859.  Ad  amorphous,  dark  blackish  gray 
miueral  '*  from  uenr  Bombay  ";  resembles  Lydian  stone.  Compact  with  couchoidHl  fracture. 
U.  =  7.  G.  =  2*210.  B  B.  fuses  easily:  insoluble  in  acids.  An  analysis  bv  Luugier  gave: 
SiO,  50  0,  AlaO.  10*5,  FCiOs  25*0,  MgO  8'5.  CaO  8'5,  C  80,  S  0*8  ==  100  8  May  be  simply  & 
kind  of  Uichylyte. 

Braunitb.  p.  282.  Crystals  from  L&ngbnn,  described  by  Flink,  show  the  new  forms: 
0(8O4,}-t),    i  (401.  4-0,    1(524,  H)*    >' (212,  1-2),    « (645,  H).      The   axial   ratio   obtained   is 

6  =  0-99218,  from  111  a  Ul  =  W  19'.    Anal.: 

Mn,04  84-77  SiO,  9*89  Fe,0.  4  28  CaO  0  84  MgO  0  15  =  99*88 

Oxygen  (determined  by  CI  set  free  with  bydrochloric  acid)  7*85  p.  c;  formula  RO.ROf 
Ak.  U.  btockh.,  Bihaug,  16  (2),  No.  4,  1,  1891/ 

Brbithauptite,  p.  72.     Sarrabus,  Sardinia,  analysis  by  E.  Mattirolo,  Rend.  Accad.  Line, 

7  (2).  98,  1891. 

G.  =  8-42  Sb  6507       As  0*20       Ni  8294       Co  029       8.  Ag,  Pb  tr.  =  9850 

Brbwsterlinitb.  a  new  fluid  in  the  cavities  of  minerals  2>.  Breutster,  £d.  Phil.  J.,  9, 
1828;  Trans.  U.  Soc.  Edinb.,  10,  1,  407,  1826;  Am.  J.  Sc.,  7,  186,  1824,  12,  214  (with  a  plate), 
1827;  Phil.  Mag.,  25,  174.  1868.  Brewsterline  JJana,  Min.,  559,  1850;  Brew^toliue,  ib.,  471» 
1»54. 

A  colorless  transparent  fluid,  occurring  in  cavities  of  topaz  crystals  from  Brazil,  Scotland, 
and  Australia,  of  chr^soberyl,  of  quartz  crystals  from  Quebec,  amethyst  from  Siberia,  and  lirsi 
described  by  Sir  David  Brewster,  llie  cavities  are  mostly  microBCopic,  but  occasionally  4  in. 
across,  or  even  larger.  They  are  geuerallv  arranged  in  layers,  and  are  sometimes  counted  by 
thousands  in  a  single  crystal.  Index  of  refraction  1*2106,  for  the  fluid  from  an  amethyst  from 
Siberia:  1'1811  for  a  kind  from  a  topaz;  boiling  point  in  a  vacuum  from  28''-29 %  the  fluid  filling 
the  cavities  with  the  warmth  of  the  hand  or  mouth;  highly  expansible,  between  10**  and  27*"  more 
BO  than  water.    Volatilized  by  heat. 

Com|)osition  not  definitely  known.  The  effect  of  moisture  on  the  dry  grains  was  regarded 
as  showing  that  the  substance  was  not  one  of  the  hydroairbon  oils,  or  a  resin. 

NordenskiOld  has  recently  investigated  this  substance  (earlier,  Sorby,  Vogelsang  «&  Geissler^ 
etc.)  and  concludes  that  it  is  a  hydrocarbon  probably  belonging  to  the  naphtha  group.  Jb. 
Min  .  1.  -^42,  1886. 

Cryptolinite  or  Cryptoline  Dana,  Min.,  659,  1850,  is  another  liquid  with  a  refractive  index 
of  1*2946  occurring  with  the  above 

See  further  on  the  above,  5th  £d.,  pp.  761,  762. 

Brookitr.  p.  241.  Occurs  in  fine  crystals  at  Ville-^s-Martin,  near  St.  Nazaire,  Loire 
Inferieure.    Lacroix.  Bull.  Soc.  Min.,  14, 192,  1891. 

BuTTRBLLiTK.  BofiT  Buttcr  WUltatMon,  Lieb.  Ann.,  64, 125, 1845.  Butyrit  Oloeker,  Syn.. 
9,  1847.    Butyro-limnotiic  Acid  Bratier,  Chem.  Gaz..  875,  1852.    Butyrellile  Damt,  Min.,  747, 

A  butter-like  substance  from  the  peat  bo^  of  Ireland.  Supposed  to  be  a  native  hydnwar- 
boD  but,  after  a  thorough  chemical  examination.  Macadam  has  proved  that  it  is  ot  animal  not 
minend  origin,  and  is  simply  buttcr;  all  of  the  ten  samples  analyzed  showed  the  presence  of 
hairs,  microscopically  like  those  of  a  cow!  In  one  case  the  same  bog  which  had  furnish^ 
"  bog-butter  "  also  yielded  heads  of  cattle.    Min.  Mag.,  6,  175,  1885. 

Caixjitb,  p.  262.  Sansoni,  in  continuation  of  an  earlier  memoir,  has  given  a  monograph  of 
the  forma  of  calcite  observed  from  various  localities  in  Baden.     Zs.  Kr.,  19.  321.  1891. 

Etciiing  by  acids  as  affected  by  the  concentration  of  the  solvent,  Hamberg,  G.  FOr.  F5rh., 
12,  617,  1891. 

Cancrinite 
a  certain  quant 


amall  hexagonal  crystals.  re.oemblineliydrono8ean,p.  104 
neg^ative,  go  —  e  =  0010.     G.  =  2-357.    Analyses  gave: 


SiO,  CO,  Al,0,  Na,0  KtO  H,0 

35-77  4*42  3059  2205  284  414  ^  99*49 

Fominla  calculated :  3(NaaO.Al,0,.2SiOt).Na,O.CO.  +  2H,0,  Bull.   Soc.  Mfai.,  14,  74 
1891. 
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Cabsitbritb,  p.  284.    Crygtals  from  Cornwall  described  by  Solly  show  the  forms: 
n  (661,  6).  p  (12-131.  12),  q  (18181,  18),  i>  (120-120-1,  120),  d  (432,  2-1),  d  (13-11-2,  V-JD- 
A  hemiiuorpUic  development  in  some  crystals  is   noted.      He  gives  also:   o^r  =  1*9198. 
€r  =  2079.     G.  =  (i'9'i  Dulcoaih,  black  crystals     Min.  Mag.,  9,  199,  1891. 

Occurs  as  a  pseudomorpb  after  hematite,  also  filling  cellular  crystals,  at  the  Mine  del  Diablo, 
Duningo,  Mexico.  Cf.  (reuth  and  Kath,  Proc.  Am.  Phil.  Soc.,  24,  23,  1887,  also  Pirfisou,  Aul 
J.  Sc,  42.  407,  1891. 

Noted  ill  crystals  in  slag  from  the  bronze  melting.  Bourgeois,  Bull.  Soc.  Min.,  11,  58, 
1888. 

The  locality  of  cassiterite  in  San  Bernardino  Co..  briefly  alluded  to  on  p.  285,  has  receatly 
oome  into  prominence  and  may  prove  to  be  of  considerable  economic  importance.  The  author 
is  informed  (Dec.  10,  1891,  priv.  contr.)  as  follows  in  regard  to  it :  The  Temescal  tin  mines  are 
situated  near  the  northern  end  of  the  San  Jacinto  Estate  in  San  Bernardino  Co.  The  principal 
vein  now  being  worked  has  been  opened  up  to  a  depth  of  180  and  a  length  of  ;^00  feet,  and  varies 
from  a  few  in  dies  to  8  feet  in  width.  About  40  tons  of  ore  per  diem  are  being  crushed  and 
concentrated,  yielding  5  p.  c.  of  oxide  (cassiterite)  which  is  smelted  into  pie  tin.  This  vein  is 
evidently  a  true  fissure  vein,  and  shows  no  sign  of  weakening.  There  are  also  a  large  number 
of  snnill  veins  of  a  fenniginous  mineral  similar  to  that  being  worked,  but  which  do  not  appear 
to  contain  much  tin. 

Cblestialitb  J.  Lawrence  Smith,  C.  R.,  81.  1055,  1875.  On  treating  the  graphite  from  the 
interior  of  the  meteoric  iron  of  Sevier.  Tenn.,  with  ether.  Smith  obtained  small  quantities  of 
acicular  crystals  having  a  peculiar  odor,  mixed  with  some  small  rounded  points.  Thtse  be 
regards  as  identical  with  crystals  obtained  from  the  iron  of  Alais,  France  (Mar.  15.  1806). 
by  Roscoe  (Proc.  Lit.  Phil.  Soc.  Manchester,  3,  57.  18<)8).  Smith  has  obtained  the  same 
crystals  from  the  Alais  meteorite.  In  the  closed  tube  he  finds  that  they  fuse  at  115°~120%  and  at 
a  higiier  temperature  the  sulphur  is  sublimed,  and  ablack  residue  left  nehind.  He  regards  these 
crystals  as  proof  of  the  presence  of  a  sulpho  hydrocarbon,  for  which  he  proposes  the  name  ula- 
Ualite,  Roscoe  (1.  c.)  found  that  1*94  p.  c.  of  the  meteorite  dissolved  in  ether,  and  from  the  solution 
he  obtained  crystals  melting  at  114'',  and  in  two  forms:  acicular,  which  he  considered  as  near  to 
kOulite  (see  p.  1002),  and  rhombic,  which  he  identified  as  free  sulphur. 

Cerussite,  p.  2*^6.  Crystals,  in  part  twins  with  r  (180)  as  tw.  pi.,  are  described  Ijy  G.  H. 
Williams  from  the  Mountain  View  mine,  near  Union  Bridge,  Carroll  Co.,  Md.  Johns  Hopkins 
Univ.  Circ,  No.  87,  April  1891.  Similar  twins,  sometimes  abnormally  developed  by  extension  of 
the  tw.  plane  r  (180),  are  figured  by  Pirsson  (f.  1-3)  from  the  Red  Cloud  mine,  Yuma  Co., 
Arizona.    Am.  J.  8c. ,  42,  405»  1881. 


1. 


2. 


3. 


Yuma  Co.,  Arizona,  Pirsson. 

Chalcopyrite,  p.  80.  Crystals  from  Cuba,  similar  to  those  desorfbed  by  Penfleld  from  the 
French  Creek  mines,  Pennsylvania  (p.  81).  have  been  described  by  Des  Cloizeaux.  The  rr\''4«l 
figured  resembles  f.  12,  p.  81,  and  to  the  forms  he  assigns  the  symbols  (538.  ||)  for  the  tetraconal 
scalenohedron  and  to  the  sphenoid  (401,  4-t);  these  correspond  respectively  to  x  and  0  o^  ^-  ^^ 

Chalcostibite  (Wolfsbergite),  p.  118.  Crystals  from  Wolfsberg.  studied  by  Laspevws. 
gave  the  mean  axial  ratio:  4:6:^  =  0  52830  : 1 :  0'62839,  approximating  to  that  of  sartorite. 
The  forms  present  are: 

c(001.  0),    «(907,  H).    <?(101,l-i).    ^(201,2.i),    /  (Oil,  M),    ff(868.H).    P  (714-8,  fS). 

Angles:  ICK)  A  HO  =  27^  50*',  001  A  101  =  erf  =  49'  431', 
^^____^  Wl  A  Oil  =  cf  =  Sr  56i',  ee  =  26"  49i',  cgr=Vt''9f. 
2=3>^  lu  the  above  d  =  Oil  (d)  of  p.  118,  ^  =  041  (A),  etc.    The 

habit  is  shown  in  the  fiffure. 
The  above  axial  ratio  is  that  deduced  by  Laspeyres.    The  results,  however,  though  increM* 
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ing  our  knowledge  of  the  crystallization  of  tbe  species,  make  little  claim  to  exactness.  Thus  the 
calculated  value  of  cd  =  4«"  4^5',  while  he  nieiisures  Sr  20';  again,  <^  =  81*  66'  calc,  and  29"  14' 
meas.  In  view  of  this  the  abnormal  symbols  of  the  pyramids  lose  part  of  their  signiflcance; 
thusp  may  be  121  instead  of  714 '8,  etc.    Zs.  Er.  19,  428,  1891. 

Chantonnite.  a  supposed  black  silicate  forming  veins  in  certain  meteorites,  as  those  of 
Chantonuay,  Charsonville.  This  is  shown  by  Meunier  not  to  be  a  definite  species,  but  simply  a 
su-ucture  developed  by  heat.    C.  R.,  52,  339,  1861.  aud  Met^rites,  81,  1884. 

Chloritoid.  p.  640.  Lane  and  Keller  have  studied  the  chloriloid  occurring  with  the  iron 
ores  of  northern  Michigan.  It  occurs  in  green  plates,  several  centimeters  across  aud  up  to  4  mm. 
in  thickness,  thus  at  the  Champion  mine.  It  is  distinctly  triclinic  as  shown  in  the  extinction- 
angles  aud  the  want  of  symmetry  of  the  lateral  cleavages,  thus  confirming  the  results  of  Des 
Cloizeaux  upon  sismondine  (p.  641).    An  analysis  gave: 

K,0     NaaO    H,0 

0  97       0  85      6-75  =  99  60 

The  formula  deduced  is  8H,0.7Fe0.8Al,0».8SiOa.  The  presence  of  alkalies  is  noteworthy; 
the  Slime  authora  show  that  the  so-called  masonite  of  Nalick,  R.  I.,  contains  about  2  p.  c, 
chiefly  soda.    Am.  J.  Sc.,  42,  499,  Dec.,  1891.  also  Zs.  Kr.,  19,  8b8.  1891. 

Chromitb,  p.  228.  A  variety  from  the  Pick  and  Shovel  mine,  S.  Fork  of  Chorro  Creek, 
California,  has  been  analyzed  by  H.  Pemberton,  Jr.,  Ch.  News,  63,  241,  1891. 


SiO, 

TiO, 

A1,0. 

FeaOa 

FeO 

MnO 

MgO 

CaO 

24  29 

0-28 

84  00 

10-55 

20  61 

ir. 

129 

0  61 

Cr.O, 

A1,0, 

Fe,0, 

FeO 

MgO 

MnO 

SiO, 

H,0 

la. 

52  68 

1140 

8-52 

11-77 

16*28 

0-15 

8-40 

0-94  =  10009 

lb. 

56-96 

12*82 

8-81 

12  78 

14*02 

016 

— 

—    =  100 

lb  after  deducting  8-26  p.  c.  serpentine. 

On  the  decomposition  of  chromite  by  electric  current,  see  E.  F.  Smith,  Am.  Ch.  J.,  13, 
414,  1891. 

Chrysobertl.  p.  229.    Has  been  recently  found  (Foote)  in  twin  crystals  at  Greenwood, 
Oxford  Co.;  Maine. 

Chrysolitb,  p.  451.    Analysis  of  clear  pebbles  from  Fort  Wingate,  New  Mexico,  by  Clarke 
A  Schneider,  Am.  J.  Sc,  40,  805,  1890,  gave: 


SiO, 

FeO 

NiO 

MnO 

MgO 

Fe,0, 

H,0 

41-98 

5-71 

0.42 

0-10 

5111 

0-51 

0*28  =  10011 

It  was  found  that  nt  883'-412''  the  mineral  was  hardly  attacked  by  diy  hydrochloric  acid, 
chouL'h  readily  decomposed  by  the  aqueous  acid.  ^      .  «         .        .      , 

On  the  rhrysolite  of  the  Kiowa  Co.,  Kansas,  pallasite,  see  Huntmgton,  Proc  Am.  Acad.,  26, 
ApHl  8,  1891. 

CiNHABAR.  p.  66.  Melville  and  Lindgren  have  described  crystals  from  the  New  Idria 
mercury  mines.  California.  They  are  very  small,  from  005  mm.  to  06  hi  diameter.  and_0-02  to 
0-2  mm.  in  thickness;  thin  tabular  in  habit  and  show  the  forms  c  (0001.  O),  A  (0228.- 1), 
g  rOll2,  — i);  also  various  tetartohedral  forms,  chiefly  in  the  zone  e/h,  and  having  for  the  most 
part  highly  complex  symbols.    U.  S.  G.  Surv.,  Bull.  61.  1,  1890. 

Corundum,  p.  210.  Crystals  obtained  artificially  by  Fremy  (see  below)  gave  the  new  form 
(1128.  1-2).     Dx..  C.  R.  106,  567,  1888. 

Friedel  has  described  the  production  of  crystals  of  corundum  and  diaspore  by  the  wet  way  by 
the  action  of  a  Bolntion  of  Boda  on  amorphous  alumina  at  an  elevated  temperature.  At  450*'  to 
500*'.  both  corundum  and  diaspore  were  obtained,  at  580**  to  585**  only  corundum,  and  at  400* 
only  diaspore     Bull.  Soc.  Min.,  14,  8,  1891.       .^    ,  ,     ,     „      ,  ^  ,      ^     ,        ^    ^, 

The  artificial  formation  of  rubies  is  described  in  detail  with  many  colored  plates  by  M. 
Fremy  in  Bynih^se  du  Rubia  (80  pp.  4to.  Paris,  1891).  In  the  most  successful  method  the  rubies 
were  obtained  in  an  earthen  crucible  by  the  reaction  at  a  very  hieh  temperature  of  a  mixture 
of  alumina  (with  more  or  less  potash)  upon  barium  fluoride,  with  clchromate  of  potassium  as 
coloring  matter.    They  are  well  cryj^tallized,  clear,  of  brilliant  color. 

F.  Noetling  describes  the  Namst^ka  ruby  mine  in  the  valley  of  the  Nampai,  Maingldn  state. 
where  the  rubies  have  been  found  in  isolated  pockets  in  secondary  deposits  of  river  gravel  and 
sand  probablv  washed  down  bv  iho  Mog6k  stream  which  joins  the  Nampai  near  the  Namseka 
mine*.     Rec.  G.  Surv.  India.  24,'  119.  1891. 
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CoRONiTR.  A  name  proposed  by  T.  S.  Hunt  for  the  common  brown  magnesian  variety  of 
tourmaline,  iMin.  Physiology,  pp.  16:^.  850, 1880;  Syst.  Miu.,  1^99, 1»91.  Tiie  name  is  taken  from 
Uie  locality,  Cix^wu  roiut,  H.  \.  A  number  of  other  vuriety  names  proposed  by  Dr.  Hunt  will 
be  found  in  the  same  volumes;  also  a  system  of  dual  Luiiu  names,  after  the  method  of  Natural 
History,  e,g.,  coroniie  =  **  Turmaliuus  mckgneseuB,'* 

CoRYNiTE,  p.  91.  A  specimen  from  a  siderite  mine  near  Goscnbach  in  the  Siegen  region 
lias  been  analyzed  by  Laspeyreb; 

S  Sb  As  Bi  Ni  Fe  Co 

G.  =  6  488  }    16-22        42-98        10  28        0-a8        28*91        0*40        118  =  100*56 

This  corresponds  to  Ni(Sb,A8)S.    Zs.  Kr.,  19,  8,  1891. 

CovELLiT£,  p.  68.  On  crystals  from  Leogang,  Salzburg,  Buchrucker  has  measured,  ep  = 
•79"  18',  and  p]^  =  59"  22 ,  yielding  c  =  4*5888.    Zs.  Kr.,  19,  lii6,  1891. 

CRAiaTONiTB  Heddle,  Min.  Mag.,  6.  SO,  1882.  A  name  given  to  a  blue-black  substance  formmg 
dendritic  stains  on  red  granite,  in  the  quarry  of  Craigtoii,  Uill  of  Fare.  Abenleeushire,  ScotiauJ. 
An  analysis  save  alumina,  iron  sesquioxide,  manganese  protoxide,  muguesia,  and  alkalies.  It  ih 
not  a  mineral  species. 

Crtoconitb.  Eryokonit,  Ifardemkidld,  Of  v.  Ak.  Stockholm,  28,  298,  1871;  32,  8,  1874 
Geol.  Mag. ,  9,  855,  1872. 

A  name  given  by  NordenskiOld  to  the  powder  found  by  him  in  Greenland  covering  the 
surface  of  laud  ice,  us  also  at  a  distance  of  thirty  miles  from  the  coast.  It  formed  a  layer  of 
gray  powder,  sometimes  several  millimeters  in  thickness,  and  often  agglomerated  into  small 
rouud  bulls  of  loose  consistency.  It  whs  supposed  to  be  cosmical  in  origin,  but  this  is  not  cou- 
firmed  by  later  investigators.  Of.  Ltisaulx,  Min.  Mitth.,  3,  521.  1881,  and  WQlflug,  Jb  Miu.. 
Beil.-Bd.,  7,  152.  1890;  the  latter  shows  that  the  cosmical  element  is comparativelyinsignilicaQi. 

Cryolitb,  p.  166.  The  methods  of  twinning  are  described  by  Baumhauer,  Zs.  Kr.,  18. 
855,  1890. 

Crtstallitbs.  a  name  given  by  Vogelsang  to  the  forms,  often  observed  especfally  in 
igneous  rocks,  which  show  a  reguliir  arrangement  of  grouping,  but  have  not  the  properties  of 
crystals,  particulurlv  not  their  regular  exterior  form.  They  seem  to  form  an  intermediate 
step  between  amorphous  matter  and  true  crystals.  See  Vogelsang. — Die  Krystaluten,  Boim. 
1875.  To  the  crystallites  Vogelsang  has  giVen  a  variety  of  names,  according  to  their  form  or 
appearauce:  Olofnilites  (Vogelsang,  p.  18).  margarites  (p.  19),  Umgulites  (p.  21,  112),  tphdroliUi 
(p.  181),  eumulitss  (p.  184),  gMmphdrites  (p.  184).  heloiwpJulrites  (p.  185),  feUotpharUa  (p.  135), 
granosphdritea  (p.  185). 

CuPROCALCiTE  Ratmondi,  Domevko,  5th  Append.,  Min.  Chill,  1876;  Min.  P^rou,  p.  135. 
1878.  lu  small  masses  and  iu  bands  intimately  mixed  with  a  ferruginous  calcite.  H.  =  3. 
G.  =  8-90.  Color  bright  vermilion-red.  Analysis  gave:  CuaO  50'45.  CaO  20*16,  CO,  24-00. 
H,0  8  20,  Fe,0, 0*60,  A1,0, 020,  MgO  0*97,  SiO,  0  30  =  99*88.  Formula  deduced  (Cu,0),.COt+ 
2CaO.CO,  +  H«0.  Soluble  in  hydrochloric  acid  with  effervescence:  the  solution,  formed  out  of 
contact  with  the  air,  has  a  strong  deoxidizing  power,  precipitating  gold  from  solutions  of  gold 
salts.  From  the  mines  of  Canza,  near  the  city  of  lea,  Peru.  According  to  the  results  of  Damonr 
this  is  only  an  intimate  mixture  of  calcium  carbonate  and  cuprous  oxide  (CuiO).  Bull.  See.  Kin., 
1. 180,  1878. 

Danalite,  p.  485.  Found  in  El  Paso  Co.,  Colorado,  at  West  Clieyenne  Cafion.  It  is  thus 
described  by  Genth  (priv.  conlr.): 

Only  part  of  one  crystal.  15  X  17  mm.,  is  thus  far  known,  and  one  somewhat  larger  frag- 
ment discolored  by  oxides  of  iron  and  manganese.  The  crystal  shows  the  forms  ( Fen fifld); 
plus  tetrahedron  o  (111),  minus  tetrahedron  o,  (111)  with  narrow  planes  of  the  dodecuhwlrou 
d  (110)  truncating  their  edges.  No  cleavage  observed;  fracture  uneven,  splintery  to  snbcim- 
choidal.  Color  in  some  portions  pale  rose-rcxi  to  brownish,  owing  to  slight  oxidation:  also 
massive.  O.  =r  2-626-2-661.  Associated  with  quartz  nnd  astrophyllite,  a  crystal  of  which  if 
implanted  iu  the  cryslal.     The  purest  material,  of  a  tine  pale  rose-color,  gave  on  analysis: 

SiO,     ZnO    FcO   MnO  CuO    BeO       S       ign. 
G.  =  2  661     180  26    4620    681     122    0'30    12*70    5  49    0  21  =  10319  less  2*78(0=8) =100-41 

This  ai^rees  closely  with  the  empirical  formula  given  on  p.  435,  (Be,Zn,Fe,Mn>,Si«0,,S; 
It  differs,  however,  from  that  analyzed  by  Cooke  in  containing  much  more  zinc  and  but  little 
iron  nnd  manganese.  A  second  analysis  made  upon  material  somewhat  less  pure  gave  nearly 
identical  results. 
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Datoute.  p.  502.     Ou  crystals  from  Andreosberg,  see  Busz,  Zs.  Er.,  19,  21,  1891. 

Ouiaiuea  uriiiiciuUy  by  A.  de  Gruxnuui,  by  the  actiou  of  a  solution  of  sodiuui  borate  upon 
calcium  »iliuite  at  a  liigli  icmperaturu  uuder  pressure,  in  crystalline  forms  conforming  in  physical 
properties  and  composition  to  the  natural  mineral.    C.  K.,  113,  83,  1891. 

Daubr^lits,  p.  79.  Obtained  artificially  by  Meunier  by  treating  at  a  red  heat  an  alloy 
of  iron  and  cnromium  wiih  hydrogen  sulphide.  Analysis  gave:  8  45'01,  Fe  19*99,  Cr  Sd'OO  =  100. 
C.  R..  112,  »18,  1891. 

Diamond,  p.  8.  Walter  (Wied.  Ann.,  42.  505, 1891)  has  observed  a  characteristic  absorp- 
tion-band between  the  Fraunhofer  Hues  O  and  h  in  the  speciruui  given  by  a  diamond  prism:  tbis 
was  noted  in  numerous  colorless  diamonds,  and  is  ascribed  to  the  presence  of  some  foreign 
substance  at  present  undetermined.  The  mean  values  of  the  refractive  indices  for  the  Fraun- 
hofer lines  are: 


A 

B 

C 

D 

£ 

F 

G 

H 

2*40:^45 

2*40786 

2-41000 

2-41784 

2-42694 

2-48589 

2*45141 

2-46476 

A  few  diamonds,  up  to  If  carat,  have  been  found  in  the  gold  gravels  of  Plum  Creek,  Rock 
Elm  towusbip,  Pearce  Co.,  Wisconsin,  Kunz,  Am.  J.  8c.,  41,  252,  1891. 

Reported  as  occurring  In  the  meteoric  iron  of  Cafion  Diable,  Arizona.  Cf .  A.  £.  Foote, 
Am.  J.  8c. ,  42,  418,  1891. 

On  the  history  of  the  Kohinoor,  cf.  N.  Story  Maskelyne,  Kature,  44,  556,  1891. 

DiASPORB.  p.  246.  Observed  by  Cross  forming,  with  alunite,  a  rock-mass  at  Mt.  Robinson, 
Ronta  Hills,  Colorado  (cf.  also  alunite.  p.  974).  Crystals,  of  the  ordinary  habit,  are  described 
by  Melville,  Am.  J.  Sc..  41,  466.  475.  1891. 

On  the  artificial  formation,  see  corundum,  p.  1081. 

DioFTABE,  p.  468.  Basal  sections  showing  abnormal  optical  characters  have  been 
descrilied  by  Kaniozhitsky.  8ix  sectors  were  noted  with  quusi-twinninff  bands,  in  part  biaxial, 
normal  to  the  prism;  a  normal  uniaxial  central  portion  was  not  observeoL    Zs.  Er.,  19,  598, 1891. 

DiPTRE.  p.  471.  On  the  tmnsformation  of  dipyre  into  feldspar,  or  **  werneritization,"  see 
Lacroix,  Bull.  8<>c.  Min..  14,  16,  1891. 

Doix)MiTB.  p.  271.  On  the  true  orientation  of  the  forms  shown  by  crystals  from  the 
Gebroulnz  glac  ier,  described  by  A.  Sella,  see  Becke,  Min.  Mitih.,  11,  586,  1890:  (p  =  8  20i2-5. 

£kmanmitb,  p.  662.  Investigated  optically  by  Hambcrg  ;  uniaxial,  positive,  the  ordinary 
Tiiy  (cp)  gi-ass-greeu,  the  extraordinary  ruy  (6)  nearly  colorless.     G.  F5r.  F()rh.,  11,  25,  1889. 

EI.LONITE  Heddle,  Min.  Mag.,  B,  80,  1882.  A  pale  yellow  unctuous  powder  from  the 
gneiss  of  Ellon.  Aberdeenshire,  Scotland.    It  is  an  impure  hydrous  silicate  of  magnesium. 

ELiKoquitb  C.  U.  Shepard,  Min.  Contr..  1877.  An  npple-green  to  gray,  massive  substance. 
Regarded  as  a  hydro-silicate  of  AUOi  and  FesOs,  mixed  with  opaline  silica  and  a  supposed 
cbromfum  phosphate,  to  which'*  the  green  color  was  found  to  be  due."  To  the  chromium 
phosphate  the  name  phosphochromite  is  given.    From  the  island  of  Elroque,  Caribbean  Sea. 

Enaroitr,  p.  147.  Occurs  in  the  Cerro  Blanco  mines.  Atacama ;  angle  of  cleavage  prism 
82*  2'.  Analysis  gave  R.  de  Neufville:  G.  =  4-51.  8  82-21,  As  18-16,  Cu  4796,  Fe  1  22, 
Zn  0-57  =  10012.    Zs.  Kr.,  19,  75,  1891. 

ERII.ITB  H.  G.  Lewin,  Proc.  Ac.  Nat.  Sc.  Philad.,  292,  1880.  Minute  acicular  crystals, 
looking  like  tufts  of  white  wool,  observed  in  a  cavity  in  quartz  from  Herkimer  Co. .  N.  Y.; 
chemical  nature  unknown.     The  cavity  also  contained  a  liquid  of  undetermined  character. 

EucAiRiTK.  p.  58.  Analvses  of  a  fine  granular,  perhaps  cleavable,  variety  from  the  Sierra 
de  Umango,  province  of  La  ftioja,  Argentine  Republic.  1,  Fromme,  J.  pr.  Ch.,  42,  67.  1890. 
2,  8,  Bodiander,  quoted  by  Klochmann,  Zs.  Kr.,  19,  265,  1891. 

Se  Ag  Cu 

1.  81-58  42-71  25  47=    9971 

2.  82*54*  48-14  2642  :=  102 10 
a                              82-82  42-20  25-41  =    9998 

*  A  second  determination  of  the  material  of  anal.  8. 
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£nDiALYTE,  p.  409.  Crystals  from  Magnet  Cove,  Ark.»  (see  fig.)>  gA^<i  Penfield:  00  =  60*  44\ 
er  =  67"  85'.    Am.  J.  Sc.,  41,  397.  1891. 

Falkbnhaynitb  R.  Seharker,  Vh.  G.  Iteicbs.,  488.  1890. 
Massive,  bomewhai  resembling  galena.  G.  =  4*88  corrected.  Color 
gray- black.  Analysis  of  very  impure  material,  after  deducting 
13  16  p.  c.  quartz  and  12  77  siUerite  : 

S  Sb  As  Bi  Cu  Fe         Zn 

^•21        2310       4-77        0-32        89-51        4  20       1-89  =  100 

Magnet  Cove  Pfd.         Assuming  further  that  8'66  p.  c.  cbalcopyrite  are  admixed,  the  for- 
'         '  mula  CuiSbSs  or  SCusS.SbsSs  is  obtained,  or  an  auiimonv  mem- 

ber of  the  Bournonite  Group,  p.  126 ;  it  is  not  far,  apparently,  from  stylotvpite,  p.  180.  The 
result,  however,  is  not  very  conclusive,  considering  the  nature  of  the  material.  From  the  Fied- 
ler vein  at  Joachimsthal;  named  after  Count  J.  Falkenhayn,  Minister  of  Agriculture. 

Fayalitk,  p.  456.  Analysis  of  a  massive  variety  from  Cheyenne  Mt..  Colorado,  by  Hidden 
Ai  Mackintosh,  Am.  J.  Sc,  41,  439,  1891: 

G.  =  4-35         8iO,  27-66         PeO  65  79         MnO  417         CaO  0  47  =  9809 

Lacroix  has  noted  the  occurrence  of  fayaltte  in  the  trachytes  of  the  Capucin,  Mont  Dore. 

Feldspab  Group,  814  et  $eq.  Joly  has  made  the  following  approximate  detenu iuatioos  of 
the  melting  points  of  the  various  feldspars  by  the  use  of  the  instrument  devised  by  htm  called 
4he  meldometer.  Proc.  R.  Irish  Acad.,  2,  88,  1891  (read  May  11);  and  Nature,  33,  15,  1885: 

Adularia     1175' C.  Albite  1175*  C. 

Sanidine      1140'  Oligoclase     1220^ 

Microcline  1175**  Labradorite  1280'' 

These  results  do  not  entirely  agree  with  the  experience  of  some  pottery  makers,  who  have 
found  that  albite  melts  to  a  glass  at  a  temperature  at  which  orthoclase  is  only  partially  fused. 

The  same  author  gives  the  following  as  the  (approximate)  melting  points  of  the  minenlt  in 
ron  Eobell's  scale  of  fusibility : 

1.  Stibnite      5*26*' C.  4.    Actiuolite  (green)    1296*' 

2.  Natrolite     965"  5.     Orthoclase  1175" 
8.    Almaiidite  1265"                            6.    Bronzite  (Diallage)  1300' 

7.    Quartz  1480' 

Fbrritb.  a  mime  proposed  by  Vogelsang  (Zs.  G.  Gres.,  24,  p.  529.  1872)  for  the  amor- 
phous hydroxide  of  iron,  which  in  red  or  yell<>w  particles  plays  an  important  part  in  many 
rocks,  and  whose  composition  is  as  yet  undetermined. 

Fkbrobiugitb  Shepard.    A  supposed  ferrous  silicate  present  in  certain  meteorites. 

Fluoceritb,  p.  175..  Crystals  fxpm  Osterby  in  Dalarne,  Sweden,  are  found  by  Welbull  to 
be  hexagonal,  with  m  (1010)  and  p  (1122)  and  mp  s  51"  approx.,  hence  ^  =  1*06.  G.  FOr.  F5rh.. 
12,  585,  1890. 

Fluoritk,  p.  161.    On  etching-flgures,  see  Becke.  Min.  Mitth,.  11,  849.  1890. 

Becquerel  has  investigated  the  phosphorescence  of  fluorite,  C.  R,  112.  557.  1891. 

The  remarkable  adaptivitv  of  tiuorite  to  the  construction  of  lenses  (apochmmatic)  In  con- 
sequence chiefly  of  its  low  refractive  and  dispersive  powers,  is  developed  bv  Abbe.  Thiis  for 
the  three  hydrogen  lines  H«,  H/i.  Hy.  the  differences  in  the  refractive  indices  are,  na  ~  n.  = 
000455,  and  ny  -  n^  =  000255.     Zs.   Inst.,  10,  1,  1890;  cf.  Thompson, Phil.  Mag..  Feb..  1891. 

PooTBiTE  Q.  A.  Koenig,  Proc.  Acad  Pliilnd.,  289.  1891. 

Monoclinic.  In  minute  prismatic  crystals,  tabular  |  b,  and  in  part  twins,  with  tw.  pK  a  CiOtK 
Forms:  6  (010.  a\  m  (110.  /).  d  {hOl  -  m-5).  n  rO«.  m-lY  p  (111.  -  1).  o  (ill.l).  Apnmxftnate 
measured  angles  :  mm'"  =  49".  edge  mm"7m)'"  =  148*".  edge  prZ/w/  =  88».  Color  deep  blue. 
Composition  deduced.  8Cu(0H),.CuCU  -f  4H,0     Approximate  analyrfs  on  00165 gr. 

CuCU  13  5  CuO  68-7  H,0  22  8  =  100 
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Ocean  with  paramelaconite  and  malachite  on  limonlte  at  the  Copper  Queen  mine.  Bisbe^ 
Arizona.  Not  very  far  from  tallinffite.  p.  174,  but  contains  only  about  half  as  much  chlorine. 
Named  after  A.  £.  Foote  of  Philadelphia. 

FouQU^TB  Ltwrmx,  Bull.  Soc.  Min..  12,  827,  1889. 

Munocliuic.  In  elouguted  crystals,  usually  with  rounded  outlines.  Sometimes  polysvn- 
thetic  twins,  with  a  (lOU)  as  tw.  pi.  Cleavage  oblique  to  the  direction  of  elongation  and  making 
an  angle  of  90*"  to  106^  with  this  in  sections.  Color  yellow  or  white;  pleochroism  extremely 
feeble.  Optically  +.  Ax.  pL  |  cleavage  (001).  Ajl.  angle  about  90°.  Dispersion  p  <  «. 
r  -  a  =  0  020. 

Composition  like  zoisite,  from  which  it  differs  in  form;  it  appears  to  be  an  epidote 
wwflntlnlly,  containing  but  little  iron  (cf.  anal.  18,  p.  519).    Anal.— 


G. 

SiO, 

A1,0, 

FeO 

CaO 

ign. 

WhUe 

8*24 

88-6» 

82-5 

1-9 

28-9 

2-7  =    99*6 

robw 

8-81 

88-8 

81-9 

4-4 

285 

2-7  =  100-8 

•  Given  as  86*6,  which  makes  the  total  97*6. 

B.B.  infusible. 

Occurs  in  anorthite-gneiss  at  Salem,  and  less  often  at  Kandy,  Ceylon.  The  rock  also 
contains  ordinary  epidote  (but  not  immediately  associated  with  fouqueite),  scapolite,  garnet, 
aniphibole,  pyroxene.    Named  for  M.  Fotique. 

Frixdslitb.  p.  465.  Crystals  have  been  described  by  LindstrOm  (G.  FOr.  F5rh.,  18,  127, 
1891)  from  tbe  Harstig  mine,  near  Pajsberg,  Wermland,  Sweden. 
They  occur  in  six-sid^  tables  with  granular  galena  and  greenish 
gray  augite  in  calcite.  Also  the  same  occurrence  by  Flink  (Ak.  H. 
Stoekh.,  Bihang,  16  (2),  No.  4,  20,  1891).  He  measures  cr  =  81" 
83',  whence  h  =  0'58i7 ;  he  also  notes  the  steep  rhombobedron 
J  (150151,  15)  with  faces  strinted  horizonttilly.  <»  =  SS**  48'  meas.  Pajsberg,  Flhik. 

Analyses  show  the  presence  of  4  p.  c.  iron  protoxide:  1,  Lind- 
strOm;  2,  Flink. 

G.  SiO,        MnO        FeO       CaO      MgO        CI         H,0 

1.  88  86        4908        8*88        074        1*81        419        845  P,0»  <r.  =  100*96 

3.  3058         34  66        4770         —         0'58        227        813        847  =  9966 

Gadolikitb,  p.  509.  Norden9ki5ld  discusses  again  the  molecular  weight  of  the  gadolinite- 
earths  present  in  many  rare  species,  and  obtains  values  rannng  from  275*8  in  orUiite  from 
Sand5na  to  247  9  in  gadolinite  from  Gnmla,  K&rarfvet.  Ak.  H.  Stockh.,  Bihang  17  (3),  No.  1, 
1891. 

Gahnttb.  p.  228.  Oebbeke  has  analyzed  the  kreittonite  of  Silberberg  near  Bodenmais,  as 
follows  (Jb.  Min.,  1,  17  ref.,  1891). 

A1,0,  Fe,0,  ZnO  FeO  MnO  MgO 

48-40  7*47  27*44  14*79  2*64  tr,     =  100*74 

GANOMATiTKBr«tM..  Char.,  106,  1882.  (Gflnsekmhieerz  Oerm.y  Goose-dung  Ore,  Cheno- 
coprolite  Dana,  Min.,  1st  Ed.,  216.  1887).  The  material  tnus  named  is  in  part  an  impure  iron- 
sinter,  containing  some  oxide  of  cobalt,  etc.  That  of  Joachimstbal  is  a  yellowish  incrustation, 
cxxsurring  with  smaltite.  That  of  Andreasberg  is  a  mixture  of  oxides  of  antimony,  arsenic,  and 
lix>n,  with  a  little  arsenous  oxide  (Kg.,  Min.  Ch.,  998,  1860). 

Garnet,  d.  487  «*  «^.    The  following  are  recent  analyses :  «,  ,    ^      tm  ♦    n,      ♦! 

1  Beautiful  rose-pink  ^jossularite  in  lar^e  dodecahedrons  from  Xalostoc,  Uistr.  uuautia^ 
State  of  MoreloH.  Mexico.  Occurs  embedded  in  crystalline  limestone  with  honey-yellow  vesu- 
▼fftnite.  eto.     Described  by  C.  F.  de  Landero,  Am.  J.  Sc..  41,  821, 1891,  anal.  1  (cf.  anal.  8  by 

l>afnoiir.  p.  440).  ,    •     ^  v  j«^«„ 

2.  From  Kedabgk  !n  Oaucasiw.  wine-yellow  to  honey-yellow  crystals  in  trapezohedronsj 

described  by  MGller.  Jb.  Min..  1.  272.  1891.  «    ,  ^     «    t    w  — i  ..•^•^ 

8.  aniiamon  jramet  from  Ottawa  Co.,  Quebec,  Canada;  described  by  B.  J.  Harrington, 

Can.  Rec.  Sc..  4, 9a  1890.  ^    ^       tt  __f  i 

4.  Rote-red  eamets  from  Laurentian  smeiss  of  Murray  Bay.  Quebec.  Harrington,  L  c. 

5.  Clear  lleht  brownish  red  fmesaartite  from  Amelia  Co..  Virginia;  analyzed  by  F.  W.  Clarke, 
U.  S.  G.  Surv..  Bull.  60,  129,  1890. 
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6.  Melanite  from  Oberrothweil  in  the  Kaiseretuhl,  analyzed  by  Soltmann,  Zs.  Er.,  18,  (fi8. 
1891.    Cf.  anals.  22-81,  p.  444. 

G.  SiO,    TiO,  AUO,  Fe,0,  FeO  MnO   CaO    MgO 

1.  Xalostoc  8*516       40*64      —    21 48    1*67      —     ir,      85*88    0*75  BaO  <r.,  iiuol. 

[0-17  =  991I9 

2.  Kedttbek  |  8912  —  22*78  1*77  —  —  85  84  —  ign.  015  =»61 
8.  Ottawa  Co.,  Q.  8'58  86*22  —  18*28  7*17  —  068  87*89  <r.  ign. 0*70  =100 34 
4.  Murray  Bay,  Q.    4047        87*97      —    2244    2*89  26*12  1*18      5*27    6'48  =  100*80 

6.  Amelia  Co.,  Va.  85*35      —    20*41    2*75    1*75  88*70      0  94      —  ign.  0*27=100 17 

6.  Oberrothweil  80*48  11 01    8*18  15*49*  8*84     ~     8019    2*28  Alk.  1*65,  ign. 

[019,  ZrO,  1*28  =  W*54 

« Incl.  0*28  Mn,0.. 
Granobstte.  p.  654.    Cf.  Lacroix,  Bull.  Soc.  Min.,  10,  142,  1887. 

Graphitk,  p.  7.  On  the  formation  by  oontact-metamorphism,  see  Beck  &  Luzi,  Jb.  Min., 
2,  28,  1891. 

Gk>BTHiTE.  p.  247.  Occurs  with  hematite,  pyroluslte,  calcite,  barite,  etc.,  in  tbe  Lower 
Carboniferous  limestone  of  Clifton,  Nova  {Scotia.  An  analysis  by  Shuttleworth  (quoted  by 
Harrmgton,  Can.  Rec.  Sc.,  4,  98,  1890)  gave 

G.  =4*217       Fe.0. 88-92       Mn,0. 014       H.0 10*20       810.0*82  =  99*58 
Greekockitb,  p.  69.    On  artificial  crystals,  see  troilite,  p.  1051. 

GuAKAJUATiTE,  p.  88.    An  analysis  of  an  original  specimen  gave  Genth  : 

G.  =  6*977        Se25  50       8  4*68       Bi  68*86  =  99*04 

Formula  hence  Bi|8et8  or  2Bii6ei.Bi9Ss  analogous  to  common  tetradymite.  Am.  J.  Sc, 
41,  408,  1891. 

Haute,  p.  154.  On  the  double  refraction  called  out  by  pressure,  see  Pockels,  Wied.  Ann., 
39,  440,  1890. 

On  indices  of  refraction,  see  Dufet,  Bull  8oc.  Min.,  14^  189,  1891. 

G.  Frada  has  analyzed  some  of  the  chlorides  from  Vesuvius,  like  those  earlier  noted  bj 
Scacchi  (p.  157)  [Gazz.  Ch.  Ital.,  16.  18^9],  Jb.  Min.,  2,  874  ref.,  1890.  The  materials  analyzed 
are  as  follows  :  1,  stalactitic  salt  of  the  lt584  cniter ;  2.  nodular  crusts  of  1875  crater  ;  3,  cubic 
crystals.  1881 ;  4,  thick  white  stalactites.  1686 ;  5,  white  nodular  crusts  from  the  Mauro  lava  of 
1887 ;  6,  white  crusts  from  the  1888  Mauro  lava. 

NaCl  KCl         LiCl     CaCl.    MgCl,    CaSO* 

1.  88*06  58-67         007      1*78       0 89       1*22  hisoL  808,  H.O and  leas [1*28]  =  100 

2.  82-11  66  38  =  98*49 
8.        81-03  68  20  =  99  23 

4.  81*93        15*41  CrSO«  126  =  98*60 

5.  54  20        43-71   =  97  91 
a.        73  89       24*18  =  9807 

HAT7SMANNITE.  p.  230.    Crystals  from  Jakobsberg  show  the  new  forms : 

z  (5*5*11,  T^)?       m  (110,  /)       V  (335,  |)       u  (223,  |)        i  (414.  1-4) 

Axial  ratio  assumed,  h  =  1*1573,  001 A 101  =  49''  10*.  G.  Flink.  Ak.  H.  Stockk,  Bibang,  l« 
(2),  No.  4,  10,  1891. 

Heldburgite  Luedecke,  Zs.  Nat.  Halle.  4,  291,  884,  1879. 

Tetragonal.  Axis  h  =  0-7500.  In  minute  (3  mm.  long,  \Xo\  mm.  thick)  prismatic  cryrtala; 
Forras:a(100,t-t).f»(n0.7).p(lll,  1).  Angles :  wip  =  43'*  19',i>p' =*98'22i'.  j»' =  61'5r.  It 
is  near  zircon  in  form.  In  habit  resembles  guarinite.  H.  less  than  that  of  steel.  Luaier  ada- 
mantine. Color  vellow  Streak  white.  TnaiRparent.  B.  B  infusible.  CompoaitioD  unknova 
(TiOs  absent).     Occurs  in  ihe  feldspar  of  thepbonolyte  of  the  Heldburg  near  Coburg. 
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ButikTiTK,  p.  SIS.     CryiUU  altered  lo  nr  larloalnK  cuaitciile  occur  at  the  Mlna  del  Dtablo 

Dumngo,  Mexico.    Cf.  Geiitli  &  ilatti,  Proc.  Am.  Pliil.  Soc  .  34. 

23.  188T,  iind  Plrawiii.  Am.  J.  Sc,  43.  407.  1H91.     The  crystals  de-  ^■ 

scribed  by  Pirssoi:  (tig.  1)  are  in  pitrl  cellular,  nwi  lire  lilltd  wiiU 

oiMiteiite.     The   pliinex  of  Ibe  htjinutile  bnllinul  iu  lustur.  bill  are 

disiinct  only  at   tLe   edgea  ;    tbe   FormH  oliiierved   iire  ;    e  (iiOlit),  , 

a  11120).  d  (1013).  r  (11)11).  &  (aU21),  7  (OUl),   »  (Oaai),   n  (334;)). 

Tbe  ta-«iierlte  sliows  do  detinite  orJeDtalion.  but  foruis  au  iutimaie 

crystidliiieagKregaiiuD.    PirBsao  regards  it  as  actiseuf  slmiillHoeous 

crystal lizaiiou  ia  wbicb  tbe  form  was  deiermineil  by  tbe  heiuaLite. 

HMMnbwgits  Kenng..  Ber.  Ak.  HDncheo,  3,  380, 1868.  BIderoien  IIe»»enbero,  HIn.  Not, 
7.  4.  1866. 

MotiocliDic.      Alia  d  :$■./!  =  I-7SU:  1  rlMSO;     /T  s  •89°  S8'  =  001  A  100  Hessenbergi. 

100  a  110  =  60°  16i'.  001  A  101  =  80°  52".  001  A0ll  =  46°20f. 

Pormi !  d  (Oill,  0).  a  (100  i-i).  *  (010-  r-i),  1  (910.  (-S).  /  (810.  *-8),  m  (110.  J),  y  (101.  -  1-1), 
p  (.Wl.  ~  M.  g  (604.  *-i).  n  (901,  3.i).  »  (013.  l-l),  ei  (8l5,  |-S). 

Angles  :)j5""  =  ffil°  88'.  nm'-  =  "120°  Sff.  eff  =  -SO*  02',  ep  =  80°  55^'.  eg  =  36°  SO*,  on  = 
60*  M'.  m'  =  35*  lei',  eo  =  82'  35',  «'  =  38^  20 . 

Twins :  tw.  pt.  y  (lOt)  common.  Crystals  tabular  |  e.  H,  ^  T-7'5.  Luster  adamantine. 
Cutorlesa,  bluisb.     TruDspareut. 

Comp.~A  silicate  or  iindeterniined  con«tilueiitii.  It  has  been  suggested  that  It  may  bo 
danbiirite  (Onitli).  but  fails loflodcoiTespondence  in  tbeforms.    Cf.  Hlnlze,  Zs.  Er.,  7.8011,  1832. 

Fjrr.,  otc.— Ill  n  closed  tube  yields  no  water,  aud  is  unchanged.  In  tbe  plntiuiim  forceps 
whitens,  but  does  not  fuse.  In  borax  melts  without  intumescence.  Healed  with  cobalt  solution 
l)ecxiiiiea  gray.     No  action  from  hydrochloric  acid. 

Oba.— Occurs  implanted  on  crystalsof  bematiie(ffM«nrM«n)at  Ht.  Fibia.  west  of  the  Hosplcs 
of  St.  Oolhard. 

RaL-Mio.  Not.,  9,  4.  1866.    Cf.  also  Kenngott,  Jb.  Min.,  282.  1864. 

HuoiTz.  p.  47.  An  annly^s  of  tabular  cryBtalR  from  Boles.  Tranaylvanla.  by  Loczka,  glvea 
■  he  formula  Ag(Au),Te.  Aual.:  Te  8777,  Ag  QI'52,  Au  101,  Fetr.  =100-30.  Ber.  bub 
Ungaro.  8,  103.  1891. 

HowARDiTE  Shepard.       A  supposed  silicnte  of  Iron  and  magoesium,  present  lu  certaio 


Htdrobucholzitb  numton.  Thomson  obtained  (Min..  1,  237.  1886)  SfOi4l'85,  AI1O. 
49*55.  11,0  4-M,  gypsum  812  =  98'67.    Probnbly  from  Sardinia. 

Hydbobamarskitk.  A.  E.  JfortUn»kidld,  Ak.  H.  Stockh.,  Blhang.  17  (2),  No.  1.  8,  1891. 
A  siimarsklte  from  the  Notbamusgrufra.  V&ddO,  conlainlng  lO'O  p.  c.  water  aud  4  p.  C.  of 
"  gadulluite  earths"  of  a  molecular  weight  of  2741, 

HrpoxANTHiTK  .AoiefMV,  Ed.  N.  Phil.  J.,  3,  306,  IS.W;  Sienna  Earth.  A  brownish  yellow 
femigiuous  clay  or  ocber,  probably  only  clayey  yellow  ocher. 

Ilvaitk,  p.  541.  Occurs  with  calcite,  Iremolite,  andradite.  forming  irregular  crystalline 
maasea  in  a  large  vein  neur  the  head  of  B>Lrclay  Sound,  Vaucouver  Island.  B.  C.  Au  analysis 
gave  Hoffmann,  Am.  J.  Sc.,  43,  482,  1891  ; 

CaO       MgO      H,0 

18-82        0-80        162  =  99  83 

Iron,  p  28.  J.  M.  Duvlson  has  noalyied  the  kamncile,  laiiite,  nnd  pleseile  from  tbe  Wei- 
laud  iiieleiirio  iron  (cf,  auals  p.  80).  He  found  the  plcHsIte  to  consist  of  two  parts.  A  and  B.  corre- 
Bpondlng  Id  composition  to  tbe  other  alloys  nnmed,  and  the  same  may  be  true  In  general.  Am. 
f.  Sc..  42,  64,  1691. 


Kamaeitt 

08-09 

B-69 

0-25 

0  02  =  100-05 

l^Miitt  A  (tonweto) 

92-81 

697 

0  19 

0  19  =  100  16 

-'     B  (tenfle) 

72-98 

8.'S-87 

0  88 

001  =  100-59 

T^rniit 

74  78 

24-82 

0-B8 

0  60=    9»98 
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Cohea  and  Weinschenk  (Ann.  Mus.  Wien,  6,  181,  1891)  haye  inycBtigated  chemically  a 
series  of  meteoric  irons.  They  conclude  that  the  cubic  irons  have  a  constant  percentage  of 
nickel  and  cobalt ;  thus  they  find  Fe  92*90.  Ni  -|-  Co  710  in  Coahuila.  and  Fe  9382.  Ni  -f  Co 
618  in  Braunau.  while  a  series  of  others  lie  between  these  Ihnits.  In  the  lifofura  and  Wicbita 
Co.  irons  they  find  large  crystals  (arranged  parallel  to  an  octahedi-al  face)  of  an  iron  carbid« 
{KohlemtoffeUen)  with  6*4  and  5*1  p.  c.  carbon  and  yielding  the  formulas  (Fe,Ni.Co)sCaDd 
(Fe,Ni.(;o)4C;  the  former  has  been  called  eoheniie  (p.  81).  In  the  octahedral  irons  they  And  two 
kinds  of  tienite :  A,  tin- white,  flexible,  rich  in  cobalt  and  nickel,  with  small  amount  of  carbon; 
B,  grayish,  feebler  luster,  less  flexible  to  brittle,  lower  in  nickel  and  carbon  and  higher  in  carbon. 
Analyses: 

A  Fe  Ni  Co  Cu 

Toluca  6517  84*29  0*40  014  =  100 

Wichita  Co.  66-64  8287  1-69  —  =  100 

Glorieta  Mt.  68*04  86'58  1'43  —   =  100 

B  Fe  Ni  Co  C 

Staunton  78  10  28-68  210  1*17  =  100 

The  authors  tilso  remark  that  cobenite,  (Fe.Ni,Co)sC,  corresponds  to  the  compound,  FeiC. 
which  sepiirates  from  cast  iron  in  crystals  when  slowly  cooled,  between  600*"  and  700**. 

The  discovery,  mode  of  occurrence,  and  distribution  of  the  native  nickel- iron  alloy,  called 
atoaruite,  on  the  west  coast  of  the  South  Island  of  New  Zealaud.  is  minutely  discussed  bj 
Ulrich  in  Q.  J.  O.  Soc,  46.  619.  1890.  It  is  shown  to  be  somewhat  widely  distributed  hi  a 
highly  btisic  peridotyte  or  the  serpentine  which  has  resulted  from  its  decomposition. 

Found  in  the  Berezovsk  mining  region  near  Ekaterinburg,  Ural ;  the  special  locality  is  the 
gold  placers  of  Prikanavny  in  the  valley  of  the  Pyshma  which  empties  into  the  Tura,  a  branch 
of  the  Tobol.  The  fragments  have  a  peculiar  foliated  structure.  It  is  magnetic ;  G.  =  7*50. 
and  contains  a  minute  amouut  of  platinum  but  no  nickel.  Associated  minerals  are  quartz,  mica, 
chrysolite,  pyroxene,  serpentine,  chromite,  triclinic  feldspar,  etc.  Daubree  and  Meunier,  C.  R., 
113.  172,  1891. 

Observed  as  forming  part  of  a  thin  coating  with  oolitic  structure  on  quartzyte  on  the  north 
shore  of  St.  Joseph  Is.,  Lake  Huron.  Ontario.  Analysis  of  the  coatine  gave  :  Metallic  grains 
58'8o,  Umonite  89'78,  siliceous  matter  1*42  =  100.  The  spherical  metallic  grains  varied  from  a 
microscopic  size  up  to  0*87  mm.  in  diameter ;  an  analysis  of  them  yielded : 

Fe  Mn  Ni  Co  Cu  S  PC       iusol. 

8800         0*51  0*10         0-21  0  09         012         0*96  ?         9  76  =  9975 

The  insoluble  portion  formed  a  nucleus  of  rounded  form  and  coated  with  a  3'ellowish  brown 
humus-like  substance,  which  disappeared  on  ignition,  leavin.tr  the  snow-white  spherules  consist- 
ing of  94  p.  c.  SiOs.     G.  Ch.  Hofl:mann,  Trans.  R.  Soc.  Canada.  8  (8),  39,  1890. 

Hussak  has  noted  the  occurrence  of  undoubted  native  iron  in  the  gold  gravels  of  the  Ribeiia 
in  S.  Brazil  (ref.  ottrelite,  p.  1048). 

IsoPTRB  Haidinger,  Ed.  N.  Phil.  J.,  3,  268. 1827. 

In  compact  masses,  with  cleavage.  Fracture  flat  conchoidal.  Brittle.  H.=  6-6*5. 
G.  =  2*912.  Luster  vitreous.  Streak  light  greenish  gmy.  Color  grayish  black  or  velvet-black, 
occasionally  spotted  red,  like  heliotrope.    Opaque  to  subtranslucent.    Analysis. — ^Turner,  p.  265: 

SiOa  47-09         AUO,  1891         Fe^O,  2007         CaO  15*48         CuO  1*94  =  9844 

B.B.  fuses  easily  to  a  magnetic  bead,  and  colors  the  flame  green.  A  silica  skeleton  with  salt  of 
phosphorus.     With  the  acids  decomposed  with  difficulty  and  imperfectly. 

From  St.  Just,  netir  Penzance.  Cornwall,  in  a  quartzose  granite  with  tourmaline  and  tin 
ore.  in  pieces  two  inches  in  diameter.  Also  in  breccia  on  the  Calton  Hill,  Edinburgh,  witli 
limonite.  Named  from  zVoS,  like,  and  nvfj^fire,  because  the  fused  bead  resembles  closely  the 
original  mineral. 

The  above  supposed  mineral  species  has  been  examined  by  N.  Story  Mjiskelyne  and  W. 
Flight  and  proved  to  be  simply  impure  opal.  J.  Ch.  Soc..  26, 1049, 1872.  The  same  conclusion 
has  been  reached  by  Fischer. 

IvAARiTE.  liwaarite,  p.  448.  Occurs  in  an  Eleeolite  rock  ("  liolith")  at  liwaara.  Finlaod. 
The  analyses  by  Thoreld  (p.  4^8)  are  questioned  by  Ramsay  and  Berghell  on  the  ground  thnl 
the  material  was  probably  not  homogeneous;  they  obtained  25-42,  24-93  p.  c.  TiOj.  G.  F5r 
F«rh..  13.3()5.  1891. 
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JoRDANiTB,  p.  141.  Crystals  from  the  BioDenthal  are  shown  by  Baumhauer  to  conform  in 
angle  to  the  monoclinic  system.  The  axial  ratio,  calculated  by  him  from  the  angles:  100  A  001 
=  W26i',  001  A  101  =  28°  6i',  010  A  260  =  88"  58i',  is: 

d :  S  :  ^  =  0-49450  : 1  :  0*26552       fi  =  80*^  26i' 

The  planes,  which  on  p.  141  are  taken  as  macropinacoid  (a),  brachvpinacoid  (6),  and  base  (e), 
become,  respectively,  base  (<;).  orthopinacoid  (a),  and  clinopinacoid  {h)\  further,  jc  (112)  =  121, 121, 
m  (110)  =  101,  101,  y(101)  =  011,  p  (Oil)  =  110,  etc.  A  number  of  new  forms  are  added. 
Ber.  Ak.  Berlin,  697.  915.  1891. 


Kalimte.    H,  Laspeyrea,  Za.  Kr.,  19.  12. 1891.    Wismuthnickelglanz. 

Massive.    Luster  metallic.    Color  light  bluish  gray. 

Oomp^NiBiS  or  NiS,.NiBi,  =  Sulphur  10*7,  bismuth  69-7,  nickel  19-6  =  100.    It  thus 


belongs  near  uUmannite,  etc. ,  p.  91.    Analysis : 


S 
I    14-89 


8b 
44-94 


Bi 

11-76 


As 
202 


26-94 


Fe 
0*28 


Co 
0*89  =  101-22 


Occurs  at  the  Friedrich  mine  near  SchOustein.  a.  d.  Sieg.    The  name  refers  to  the  locality. 

Kaolikitb,  p.  685.  Crosby  describes  a  bed  of  white  kaolin  of  considerable  extent  in  Bland- 
ford,  Hampdeu  Co..  Mass.  It  has  been  produced  by  the  decomposition  of  the  feldspar  of  large 
Teius  of  pegmatyte  and  is  regarded  as  representing  part  of  the  pre-glacial  soil.  Tech.  Q.,  3, 
228,1890. 


Earamsinit  a,  E.  Nordenakidld,  Rg.,  Min.  Ch.,  688,  1875.    A  mineral  supposed 
Finland,  containing,  according  to  Thoreld  :    SiO,  51 '53,  AliO.  8*20,  FctO.  598, 
CW)  1805,  MgO  6§6,  K.O  10-«,  CuO  2-8-i,  H,0  1-59. 

Kbmtrolitb.  p.  544.  Found  at  L&n^ban,  Sweden,  intimately  asso- 
ciated with  braunite,  also  richterite.  bunte.  Crystals  prismatic  with 
a  (100).  m  (110),  o  (111), «  (221)  (cf .  fig.).  Axial  ratio  a :  J :  f  =  0-68278  : 1 : 
0-89879  from  i»m"'=*64''  89  and  110  a  HI  =•80"  45'.   Formula  deduced, 

K,Si04.R«SiOft.  with  R  =  Pb :  Mn  :  Ca  ==  83  :  5 :  2,  and  R  :=:  Mn :  Fe  = 
8  -  1.     Analysis  : 


to  be  from 
MnO  4  62, 


SiOt      Mn,Os     Fe,Os      PbO      MnO 
G.  =  6  068    17-68        16*59        5*58        55*72        8*06 


CaO 
0-91  =  99*58 


m 


m 


Flink  finds  an  error  in  the  axial  ratio  calculated  by  vom  Rath 
(0*683  :  1  :  0  784).  which,  however,  has  been  corrected  on  p.  544.  Ak.  H. 
Stockh..  Bihang.  16  (2),  No.  4,  1891. 

KuLiBTinTE.  Koulibinite.  See  Koksharov.  Min.  Russl.,  4,  281;  Dx.,  Min..  1,  57,  1862. 
From  Transbaikal.    Probably  simply  a  kind  of  pitclistone,  Kk.,  and  Dx.,  Min.,  2,  xix,  1874. 

Krrnmbrite,  p.  105.  Miers  notes  on  crystals  from  Nagyag.  the  new  forms:  d  (021,  2-i), 
q  (081,  8-1),  s  (041,  4-1).  w  (124.  i-S).  <(121,  2  5),  v  (362.  8-2).     Min.  Mag.,  9,  184,  1890. 

lImbanite.  p.  548.  Sjogren  (G.  FOr.  F5rl)..  13,  256.  1891)  distinguishes  two  types  of 
lAngbaniie  from  L&ngban:  A,  occurring  in  hexagonal  tabular  crystals  05  to  1  cm.  in  diameter 
aim  some  millimeters  in  thickness,  associated  with  fine  granular  schefferite.  B.  small  crystals  of 
prismatic  habit  often  embedded  in  calcite.      Analyses  1,  2  (by  R.  Mauzelius)  are  of  type  B; 


anal.  8,  of  type  A.  The  formula  deduced  is  mSb,Oa.nFe90s.7>Mn(Mn,Si)Os.  The  coefficients 
fn.  ».  p  vary,  but  the  relation  of  MnO  :  (Mn.Si)Oa  is  about  constant  =  1:1.  Attention  is  also 
called  to  the  fact  that  the  axial  ratio,  a  :  %b  (Flink)  =  1 :  1'8694.  corresponds  closely  to  that 
chanict eristic  of  the  Hematite  Group,  p.  210  et  8eq,{cf,  also  pyrophanite,  p.  1045).  Further,  some 
crystals  seem  to  be  liemihedral.  i.e.  rhombohedral.  in  habit. 
Analyses,  1-3,  Mauzelius : 

MgO 

1*61  =99  68(0  8*50) 

0*86  H,0  0*32  =  99  88  (O  8*70) 

0-47  =  10016  (O  5-08) 


G. 

SiO, 

Sb.O, 

Fe,0, 

MnO, 

MnO 

CaO 

1. 

4*66 

12-23 

11-76 

1415 

2615 

31-54 

2-24 

2. 

4-78 

11-32 

11-61 

1431 

27*12 

82-80 

204 

& 

895 

12-92 

4  33 

8515 

86-89 

195 

SiO, 

SbfiOs 

4 

6-58 

12-58 

5. 

8  75 

15-86 

6. 

10-88 

18-89 
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The  same  subject  is  discussed  by  BftckstvOm  (ibid.,  p.  271),  who  gives  two  newsDalyses  and 
recalculates  that  of  Fllnk  (p.  543).  Although  differing  as  regards  tiie  stale  of  oxidation  of  the 
manganese,  be  arrives  at  essentially  the  same  conclusion  as  that  of  Sjogren,  that  the  mineral  is  to 

m  n 

be  referred  to  the  hematite-it menite  group.    He  writes  the  formula  RROi,  where  m  •{-  s  =  0. 
Analyses,  4-6,  BftckstrOm: 

Mn,Os      FesOi      MnO       CaO      MgO 

68-67  8-44  821        1-73        053  =    99-74 

6104  4-75  5-86        298        040  =    9913 

59-43        11-46        12-87         —  —    =  108*58 

Lanthanite.  p.  802.  On  the  crystalline  form  of  the  analogous  did3'mium  carbonate 
Dl,(COs).  +  8H9O,  which  is  orthorhombic  with  mm"*  =  87'  26',  see  Morton,  Ofv.  Ak.  Stockh., 
42,  No.  6,  192,  1885. 

I«aatarite  A.  DieUe,  Zs.  Kr..  19,  447.  Oct.  23,  1891. 

Monoclinic.  lu  large  prismatic  crystals  sometimes  weighing  20  grams.  Prismatic  angle  of 
88''  30';  basal  plane  rai-e.  Crystals  often  nidiately  arranged  or  in  stellate  aggregates.  6.  =  4*59. 
Colorless  to  yellowish. 

Oomp.— Calcium  iodate,  Ca(IOi)«  =  Iodine  pentoxide  85*6,  lime  14*4  =  100.  It  thus  beiongi 
to  a  group  not  before  represented  among  minerals.  Analysis  gave:  1 64-70  and  64*62,  CaO  14*95, 
determined  on  three  poitions.  Slightlv  soluble  in  water,  0*22  gram  in  100  grams  of  water  at  20\ 
or  1-43  grams  of  iodme  to  the  liter.  Aqueous  solution  colorless.  Soluble  in  hydrochloric  acid 
with  evolution  of  chlorine. 

Obs.— Occurs  in  the  caliche  or  sodium  nitrate  deposits  (cf.  p.  871)  of  Atacnma,  Cbili, 
especially  in  the  "  Pampa  del  Pique  III  '*  belondng  to  the  Oticiua  Lautaro  and  to  neigbboriog 
Pampas,  all  of  which  belong  to  the  so-called  calcium  chloride  class.  The  crystals  are  often 
embedded  in  bands  of  gypsum. 

On  the  form  of  the  hydrous  calcium  iodate  Ca(I0i)9  +  6H«0.  see  Rg.,  Kr.  Ch..  832, 1881. 

The  same  region  furnishes  crystals  in  the  caliche,  as  described  by  Dietze  (ibid.),  which 
seem  to  be  a  double  salt  of  iodate  and  chromnte  of  calcium,  corresponding  to  7Ca(IOs)«.8€aCr04; 
or  perhaps  more  simply  Ca(I0s)«.CaCr04.  which  requires:  Iodine  pentoxide  61*1,  chromiom 
trloxide  18*4,  lime  20*5  =  100.    Analysis  gave: 


I.O. 

CrO, 

CaO 

I 

5812 

19-00 

2201  =    99-18 

44-20 

5810 

19-90 

21-50  =    99-50 

44-17 

58  89 

20-28 

21  10  =  100-37 

44*79 

The  crystals  dissolve  slowly,  more  readily  on  application  of  heat.  On  cooling,  crystals  of  the 
hydrous  calcium  iodate  (cf.  aoove)  separate  out,  while  the  calcium  chromate  remains  in  the 
solution.  On  a  supposed  chromate  from  the  niti-ate  deposits,  see  tarapacaite,  p.  916.  Dietie, 
however,  regards  the  chromic  acid  as  always  present  as  a  double  salt  united  with  iodate. 

On  artificial  double  salts  of  iodic  and  chromic  acid,  see  Berg,  C.  R.,  Ill,  42.  1890. 

Lbad  Silicate.  An  artificial  lead  silicate  from  Bonneterre,  St.  Fran9oi8  Co.,  Miaaoari, 
has  been  described  by  £.  S.  Dana  and  S.  L.  Penfield  (Am.  J.  Sc,  30.  138,  1885).  and  later  by 
H.  A.  Wheeler  (ibid.,  32.  272,  1886.)  It  occurs  associated  with  octahedral  crystals  of  magnetite 
and  cleavable  galena;  form,  a  hexagonal  prism  (m)  with  pyramids  (p,  q),  and  basal  pluie(e). 
ep  =  50°  approx.,  09  =  25";  also  in  thin  tabular  crystals  with  apparently  rhombohednu  planea. 
Analyses  of  crystals :  1,  Penfield;  2,  Wheeler. 

FeO       CaO       MgO     Na,0 

0-51        7-48        0  56        0  85  =  9846 
1-83*      2-35        0-22        2  22  NiO  306.  CI  008  =  100*08 
•  Fe.O,  0-80,  A1,0,  0*53 

Other  analyses  are  given  by  Penfield  of  the  massive  silicate,  and  by  Wheeler  of  fine 

crystals. 

Lavknite,  p.  375.  Occui-s  in  the  phonolytes  of  the  Haute  Loire.  Lacroix,  Bull.  Soc.  Min., 
14.  15,  1891. 

Leopardite.  a  quartzose  rock  spotted  with  stains  of  manganese  occurring  In  Koith 
Carolina. 


G. 

SiO, 

PbO 

592 

17-17 

72*39 

1711 

73-66 
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Lbucitb,  p.  843.  Tlie  charncfers  and  distribution  of  the  altered  leucite  ( peeudoleucite)  and 
leucitic  rocks  of  Magnet  Cove.  Arkansas,  briefly  alluded  to  on  pp.  IkS  and  426.  are  fully 
described  by  J.  F.  WiTliains  in  the  Ann.  Rep.  6eo1.  Arkansas,  1890,  vol.  2,  p.  267  et$eq. 

Lacroix  has  noted  the  presence  of  leucite  in  a  basalt  of  Mont  Dore,  Puy-de  Ddme.  C.  R., 
113,  751,  Nov.  28.  1891. 

LiTHiDioNiTE.     Litidionite  E.  Seaechi,  Rend.  Accad.  Napoli,  19.  175,  Dec.  1880. 

Blue  lapilli,  found  at  Vesuvius  in  1878,  7  to  25  mm.  in  diameter,  were  found  to  consist  of 
a  white  earthy  substance,  with  a  glassy  blue  crust.  Of  the  latter,  H.  =  5-6,  G.  =  2*585.  The 
mean  of  two  analyses  gave,  after  being  washed:  SiO,  71*57,  CuO  6*49,  FeO  4  02.  K,0  10*92, 
Na«0  6'78  =  99*78.  Slightly  attacked  oy  HCl;  fuses  very  easily  (the  white  nucleus,  consisting 
of  augtte.  olivine,  etc.,  is  infusible).  The  author,  on  the  ground  of  the  fusibility,  regards  the 
substance  as  a  mixture  of  quartz  and  the  carbonates  of  potassium  and  sodium. 

LuzoNiTE,  p.  148.  Elockmann  has  investigated  the  faraatinite  of  the  Sierra  de  Famatina, 
Argentine  Repub.,  and  also  a  mineral  which  he  identifies  as  luzonite  from  the  snme  locality.  He 
regards  both  these  minerals  as  isomorphous  and  unlike  enargile  in  form,  while  hitherto  famatin- 
ite  and  enargite  have  been  considered  isomorphous,  as  given  in  p.  149.  The  argument  is  not  con- 
clusive.   Anal.—Bodlander,  quoted  by  Klockmann. 

G.  =  4-890  S  82-40       As  16*94       8b  808       Cu  47*86  =  99*78 

Magnetite,  p.  224.  Kemp  has  given  the  results  of  a  more  minute  study  of  the  striated 
magnetite  crystals  from  Miueville,  near  Port  Heniy,  Essex  Co.,  N.  Y.    Zs.  Kr..  19,  188,  1891. 

Scheibe  mentions  on  crystals  from  Magnet  Cove  and  Moriah,  Essex  Co.,  N.  Y.,  tw.  stria* 
tions  and  parting  |  o  (111);  also  tw.  lamellse  |  m  (811);  further,  Moriah,  |  e  (210).  Zs.  G.  Ges., 
42.  870,  1890. 

A  magnetite  from  Btlchig  near  Hirschberg  a.  Saale  in  Oberfranken  contains  tin  according  to 
S:indberger,  Jb.  Min.,  2,  269,  1890. 

Formation  in  slags  and  recent  eruptive  rocks,  see  Vogt,  Arch.  Math.  Nat.,  14,  25,  1890. 

Mancinite  JaequoU  Ann.  Mines.  19,  708,  1841.  Described  as  a  zinc  silicate  from  Mancino 
near  Leghorn,  but  according  to  Uzielli  (Trans.  Accad.  Line,  1,  108.  1877)  the  mineral  is  not,  as 
supposea,  from  the  hill  Mancino,  near  Leghorn,  nor  is  it  a  zinc  trisilicate. 

Manoanofbhrite  Vofft^  Arch.  Math.  Nat.,  14,  85,  1890.  Blackish  brown  skeleton  crystals 
formed  in  some  Martin  and  Bessemer  slags,  having  the  composition  (Fe,Mn)s04  and  resembling 
bausraannite  and  magnetite.  To  which  system  they  belong,  tetragonal  or  isometric,  is  not 
determined. 

Mabcasite.  p.  94.  Trechmann  describes  marcasite  twins  (tw.  pi.  m)  implanted  in  parallel 
position  on  the  faces  of  pyrite  cubes  from  Bredlar  near  Brilon,  Westphalia.  Min.  Mag.,  9,  209, 
1891. 

Mariposite  B.  BUlimant  Jr.,  Cal.  Acad.  So.,  3,  880,  1868.  A  light  spple-green  micaceous 
mineral,  occurring  in  scales  associated  with  pvrile  in  a  gungue  of  dolomite  ^ankerite;  and  quartz ; 
with  the  ore  of  the  Mariposa  region,  California. 

Melanophlogitb,  p.  194.  The  nature  of  this  problematical  mineral  has  been  further 
discussed  by  Streug,  Ber.  Oberhess.  Ges.,  27,  128,  1»90,  and  Jb.  Min.,  2,  211,  1891;  also  Friedel, 
Bull.  Soc.  Min.,  13,  856.  1890,  and  14.  74,  1891.  Streng  argues  that  the  mineral 
contains  silicon  disulphide  (SiSa),  not  sulphur  trioxide  as  ordinarilv  stated,  but 
Friedel  pretty  conclusively  shows  that  the  latter  view  is  correct.  Ue  concludes 
further  that  the  ordinary  mineral  is  pseudo-isometric  and  tetragonal,  optically 
negative;  further,  that  it  does  not  gain  its  form  by  pseudomorphism.  There 
also  occur  forms  which  are  hexagonal  in  structure,  optically  positive,  and  corre- 
spond to  tridymite. 

Mstacinnabarite,  p.  62.  The  form  of  the  crystals,  from  New  Almaden,  de- 
scribed by  Melvilleaud  brietly  alluded  toon  p.  68  is  eiven  in  the  accompanying  fig- 
ure. The  crystals  are  minute  but  brilliamtly  polishea  and  gave  good  measurements, 
but  the  symliols  obtained  by  him,  especially  for  the  hemi-scalenohedrona,  are  highly 

complex.  The  forms  observed  at  the  analogous  pole  are:  c  (0001,  111 ),  m  (1010, 100), 

<0554.885),(1 822.21  i);  at  the  antilogous  pole:  (500-50  i,88i7-i7),(48-46-2i.81  iHS), 

(41*88-8i,  26  15*12).    The  specific  gravity  obtained  was  only  7.118.    The  relation 
of  these  crystals  to  those  descrilted  by  Penfleld  is  at  present  undetermined. 

Occurs  with  cinnabar  at  Knoxville,  Cnl.,  and  at  the  Cerro  Gordo  mine.  11 
.lies  west  of  Panoche,  Fresno  Co.    Melville  &  Lindgren,  U.  S.  G.  Surv.,  Bull. 
61,  22,  1890.  v-ivillft 
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Schrauf  mentions  the  occurrence  of  metacinnabarite  at  Idria  in  hemispberical  forma  with 
concentric  fibrous  structure.  They  are  implanted  od  calcite  w  bich  coats  tlie  calcareous  sandstone, 
forming  the  gangue  rock.  Q.  =  7'66.  llie  amount  of  sulphur  was  found  to  be  IIDO  p.  c. 
An^  Ak.  Wien,  166, 1890. 

MiCBOCLiNB.  p.  822.  On  the  structure  of  the  microcline  in  pegmatytes  from  the  Argentine 
Republic,  see  Sabersky,  Jb.  Min.,  Beil..  7,  859,  1891. 

MiCROLiTES.  A  name  proposed  by  Vogelsang  (Philosoph.  Geol.,  p.  189, 1867)  and  since 
used  by  Zirkel  (Mikr.  Beschuff.  d.  Mio.,  pp.  83,  88,  1878)  for  microscopic  crystals,  sometimes 
belonging  to  known  species,  sometimes  of  iudeterminate  nature,  but  often  observed  in  igneous 
rocks.  The  method  of  aggregation  of  these  microlites  is  sometimes  very  remarkable.  Trichite 
and  belonite  are  names  given  by  Zirkel  (1.  c.)  to  analogous  forms. 

MoLYBDBNiTB,  p.  41.  Occurs  in  spherical  forms  with  concentric  structure  at  Plataro.  in 
Colorado. 

MoRiNiTB  A,  Laeroix,  Bull.  See.  Min.,  14,  187,  1891.  A  new  species,  announced  but  not 
fully  described,  occurring  with  the  amblygoiiite  at  Montibnis.  lu  monoclinic  crystals  with 
a  (100,  i'l),  b  (010,  i-i),  e  (001.  0),  m  (110,  /).  Cleavage:  a  (100).  G.  =  294.  Ax.  pi.  | b,  Bx 
inclined  80"*  iu  the  obtuse  angle  ae,    2£  variable,  up  tc»  40*. 

B.B.  the  mineral  bubbles  up  and  fuses.  In  the  closed  tube  gives  off  about  13*5  p.  c.  of 
acid  water  (with  fluorine).     Gives  reactions  for  phosphoric  acid,  alumina,  and  soda. 

Morinite  is  a.ssociate(l  with  an  undetermined  hyarated  phosphate  free  from  fluorine,  crystal- 
lizing in  tetragonal  octahedrons,  which  are  optically  positive.    Named  after  M.  Morineau. 

Moralnaklte  Kokaharov,  Min.  Hussl.,  9,  841.  1886. 

Tetragonal.     Axis  h  =  0*56641;  001  A  101  =  29"  81f . 

Forms:  y  (508,  |-0,  x  (201,  2-»);  o  (111,  1):  s  (10*5  2,  5-2),  s  (841,  8-2);  also  two  undetermined 
zirconoids  w,  v. 

Angles:  ey  =  43'  21. ex  =  48°  84',  «»  =  88^  42',  j/y'  =  58°  5',  aa'  =  64°  W,  a/  ^^"^^tt 
=  35'  6^  »"»'  =  50^  29'.  M'  =  36°  ff .  «r"  =  52*'  3 . 

H.  =  5-6.  G  4*149  (on  0O4  gram).  Color  wine-  or  honey-yellow.  Transparent  to  semi- 
transparent. 

Oomp  —Unknown. 

Obs. — Known  only  from  two  specimens  discovered  about  1854;  it  occurs  as  inclusions  ia 
topaz.    From  Aiabashku,  near  Mursinka  (Mursinsk)  in  the  Ural. 

Natroli'ie.  p.  600.  Gonnard  has  analyzed  several  specimens  from  the  Puy-de-Ddme, 
Bull.  Soc.  Min.,  14,  165.  1891: 


SiO, 

Al.O. 

Na,0 

CaO 

H,0 

48  08 

26*68 

15-61 

9-62  =  09-94 

47-88 

26*12 

15-68 

0*45 

9  80  =  99*88 

Puy-de-Marmnn 
Tour  de  Gevillat 

Natron,  p.  801.     Described  by  £.  Scacchi  as  occurring  in  colorless  crystalline  grains  and 

Srismatic  crystals  within  the  lava  at  the  Fosso  Grande,  Vesuvius.    An  analysis  gave:  CO9  15*91, 
faaO  22-15.  K,0  0*41,  H,0  61*68  =  100*15.    Rend.  Accad.  Napoli.  2,  488*.  Dec.  1888,  and  Zs. 
Kr..  18,  100.  1890. 

Nbphblite,  p.  428.  Continued  studies  on  the  nephelite  rocks  of  Brazil  are  given  by  Derby, 
Q.  J.  G.  Soc.  47.  251,  1891. 

Descnbed  f rom  the  rock  called  liolyte  (I jolilh)  occurring  atliwaara,  Finland,  byRamJwv 
and  Bergbell  (G.  FOr.  FOrh.,  13,  808,  1891).  Refractive  indices:  (uy  =  154515,  €,  =1-54200. 
Analysis: 

SiOa  A1,0.  CaO  Na,0  K,0 

48-98  84  93  0*36  16*76  8-88  =  99  86 

On  the  elseolite  rocks  of  Magnet  Cove  and  other  regions  in  Arkansas,  and  their  minemls 
see  J.  F.  Williams.  Ann.  Rep.  Q.  Ark.,  vol.  2,  1891. 

KEsquEHOKiTE.  p.  800.  Occurs  forming  white  fibrous  mas.«es  in  the  galleries  of  the 
anthracite  mine  of  la  Mure,  Is^re,  France.    An  analysis  by  C.  Fi-iedel  gave* 

I  COa  31*88  MgO  28*98  f  H3O  3918  =  99*99 

This  conforms  to  MgCO.  +  8HaO.    Bull.  Soc.  Min.,  14,  60,  1891. 
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NxwBOLDiTB  Piddingion,  J.  Asiatic  Soc.  Bengal,  26,  1120.  1847.  A  oiineral  fouDd  by 
Gftpt  New  bold  in  some  old  lead  mines  "  near  Gazoopilly,  Eumool."  Probably  a  ferruginous 
sphalerite.     Cf.  Mallet,  Miu.  ludiu,  18.  1887. 

NiccoCHKOMiTB  C.  U.  Shepatd,  Min.  Contr.,  1877  A  canary-yellow  substance,  occurring 
as  a  coutiug  ou  zai-atite,  nirely  on  chromite,  at  Texas,  Pa.  Ou  the  ground  of  a  partial  blowpipe 
ezamiuation,  it  is  concluded  to  be  a  *'  dichromate  of  nickel." 

KiCKEL,  cf.  p.  29.  The  auriferous  snnds  of  the  stream  Elvo  near  Biella  in  Piedmont  are 
shown  by  A.  Sella  to  contain  gi'uins  of  an  iron-nickel  ullov  corresponding  nearly  to  NisFe. 
They  resemble  native  platinum  in  appearance,  are  malleable  and  strongly  magnetic,  and  have 
G.  =  7*8.    An  analysis  gave : 


Ni  (with  some  Co)  752 


Fe26  6  =  101-8 


Soluble  in  nitric  and  dilute  hydrochloric  acid.     C.  R..  112,  171.  1891.    See  Iron,  p.  1037. 

NosELiTE,  p.  432.  A  *'  hydronoseane"  has  been  obtained  by  Charles  &  Georges  Friedel  by 
heating  mica  with  soda  and  sodium  sulphate.  It  is  in  hexagonal  crystals  (m.  lOlO)  with  a 
pynimid  p,  with  pp'  =  24°  22*7'.  Here p  corresponds  top  (1011)  of  microsommite  and  q  (10l2) 
oi  nephelite.     Analyses  gave: 


SiO, 

SO, 

A1,0. 

Na,0 

K,0 

H,0 

1. 

35-62 

7-20 

29-65 

28-82 

— 

3  94  =  100-28 

2. 

34  81 

7-25 

29-91 

23-84 

— 

8-95=    99-26 

8. 

84-66 

784 

31-47 

18-74 

5-89 

2-3(1  =    99-90 

4. 

84-20 

7*98 

80  78 

2168 

8*08 

2  84=    99-91 

Bull.  Soc.  Min.,  13,  238,  1890,  14,  69,  1891. 

OcTAHEDRiTB,  i>.  239.  OccuTS  in  acute  pyramidal  crystals,  resembling  those  from  Tavetsch, 
with  qiiaiiz  and  pyrite  on  Joint-planes  at  the  Arvon  slale  quarries,  Buckingham  Co.,  Va.  Cf. 
G.  H.  Williams.  Am.  J.  Sc.,  42,  431, 1891.  Occurs  at  Pranal,  near  Pontgibaud,  Puy-de-Ddme, 
Lacroix,  Bull.  Soc.  Min.,  14.  191,  1891. 

Offretite  F.  Oonnard,  C.  R,  111,  1002.  1890;  Bull.  Soc.  Min..  14,  60.  1891. 

Hexagonal  or  rhombohedral.  In  very  minute  hexagonal  prisms,  often  rounded  and  with 
yertical  faces  striated;  also  in  hemispherical  forms  with  radiate  structure.  Cleavage:  normal  to 
the  base.  Fracture  uneven.  Brittle.  G.  =  2-13.  Luster  vitreous.  Colorless  to  white.  Double 
refraction  weak.     Sections  i  h  show  sectors  analogous  to  herschelite. 

Calculated  formula,  (E9Ca)9A1sSii40s».17H90.    Anal.— Gonnard,  1.  c. 


SiO,  52-47 


A1,0, 19-06 


CaO  2-43 


KoO  7-72 


HaO  18  90  =  100-58 


B.B.  turns  white  and   fuses  quietly  to  a  white  enamel.      Decomposed  by  acids  with 
difficulty. 

Occurs  in  the  basalts  of  Mont  Simiouse  near  Montbrison.  France.  Named  after  Professor 
Offret,  of  Lyons. 

Oldhamitb,  p.  65.  Yogt  notes  a  similar  compound  (also  MnS,  FeS,  etc.)  in  certain  furnace 
slags.     Arch.  Math.  Nat.,  14.  72.  1890. 

Orpiment.  p.  35.  Deposited  with  realgar  by  the  hot  springs  of  the  Norris  Geyser  basin  in 
the  Yellowstone  Park,  cf.  Weed  &  Pirsson,  Am.  J.  Sc,  42,  403,  1891. 

Ottrelitb.  p.  642.  Phyllytes  with  ottrelite  (chloritoid)  are  described  by  E.  Hussak  as 
occurring  with  magnetite  in  Sfto  Plaulo,  Brazil.    Bol.  Comm.  G.,  S.  Paulo,  No.  7,  1890. 

Palaoonite.  Palagonit  SarioriuB  v.  WeUterahausen,  Subm.  Vulk.  Ausbr.  Val  di  Noto,  etc., 
GOtt.,  1846;  Vulk.  Gesi.,  1868.  Bwwen.  Lieb.  Ann.,  61,  265,  1847.  Pogg..  83.  219,  1851. 
Melanhydrit  A.  Kran%  Vh.  Ver.  Rheinl.,  6,  154,  1859. 

A  basaltic  tufa  consisting  chiefly  of  glass  lapilli  and  the  products  of  their  alteration.  It 
formerly  passed  as  a  mineral  species,  but  properly  belongs  to  petrography.  .  Cf.  Rosenbusch, 
Blaae.  Gest.,  747,  1887. 

Paramelacoicite  O,  a,  Koenig,  Proc  Acad.  Philad.,  284, 1891. 

Tetragonal.  In  pyramidal  cirstals  p  (111,  1),  terminated  by  e  (001,  0);  the  pyramidal 
faces,  e  (101,  l-»),  strongly  striated  horizontally.  Measured  angle,  C0  =  58"  50',  hence  the  axis 
^  =  1-6534. 

Cleavage  not  observed.  H.  =5.  G.  =  5-883.  Luster  brilliant.  Color  on  the  faces 
purplish  black;  on  the  fracture  pitch-black. 
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Composition,  probably  essentially  CuO.  but  requiring  further  examination.  The  analysis  is 
interpreted  as  CuO  87*66,  CusO  11*70,  Fe,Os  0  64  =  100.    Analysis: 

CuO  100*58  Fe,0«  0*64  =  101*32 

B.B.  fuses  on  edges;  in  the  reducing  flame  is  reduced  and  yields  metallic  copper.  Soluble 
in  acids. 

From  the  Copper  Queen  mine,  Bisbee,  Arizona,  with  footeite.  etc. 

Parathorite.  Thorite  Shep.,  Proc.  Am.  Assoc,  2,  821.  1850.  Parathorite  Sftep,,  Min., 
287,  18r>7;  Dana,  Brush,  Am.  J.  Be.  24.  124.  1857. 

Ortliorbombic.  In  minute  rectangular  and  rhombic  prisms,  with  the  planes  a  (100,  »-l), 
6(010,  i'i),  m  (110,  /).  Angles:  mm"  =  52*,  bm  =  64".  H.  =  5-5*5.  Luster  subresinous. 
Color  garnet-red  to  pitch-black;  thin  edges  of  black  crystals  with  a  ruby  truuslucence,  a  little 
like  rulile.     Trausluceut  to  opaque. 

In  the  matrass  decrepitates  slightly,  but  does  not  appear  to  contain  water.  B.B.  in  tbe 
platinum  forceps  ^lows,  fuses  with  difficulty  on  the  edges,  and  becomes  paler.  In  borax 
dissolves  to  a  bead,  which  is  yellow,  from  iron,  while  hot,  and  becomes  colorless  ou  cooling. 
With  salt  of  phosphorus  gives  in  the  outer  flame  a  bead,  yellow  while  hot  and  colorless  oa 
cooling.    In  the  inoer  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid  ?),  Bnish. 

Occurs  embedded  in  danburite  and  orthoclase,  and  only  in  very  minute  crystals,  nt 
Danbury,  Ct. 

Shepard  made  the  crystallization  erroneously  tetragonal.  There  are  also  other  discrepanciet 
in  his  (iescription,  which  may  lead  to  the  supposition  that  the  mineral  here  described  is  a 
diiferent  mineral  from  Shepard's;  but  the  evidence  to  the  contrary  is  complete. 

Paroligoclasb.    Paroligoklas  E,  E.  Schmid,  Jb.  Min.,  1,  78  ref.,  1881. 

A  problematical  substance  occurring  in  indistinct  prisms,  with  calcite  grains,  embedded  ia 
the  ground-mass  of  a  rock  found  between  Ilmsenberg,  Quflriberg.  and  8ill)erberg,  in  tbe 
ThUringerwald.  It  may  be  an  impure  scapoliie.  Cf.  App.  ixi,  p.  88;  also  Roaenbusch,  Jb. 
Min.,  1,  78,  1881. 

Pblagosite  K.  Moser,  Tschermak,  Min.  Mitth.,  1,  174,  1878. 

A  substance  occurring  as  a  thin,  dark- colored  incrustation  on  limestone  ana  dolomite,  on 
the  shores  of  the  Mediterranean,  as  at  the  Island  of  Pelagosa  (Moser).  In  some  cases  looking 
like  varnish,  and  again  resembling  lichens.  It  consists  of  thin  translucent  layers,  exerting  oa 
polarized  liirht  the  effect  of  aggregate  polarization.  An  analysis  by  J.  (Jloez  on  similar  material 
from  Cape >errat  afforded  :  CaCO,  91*80,  MffCO,0*90,  Fe,U,0*25,  SiO,  1*22,  NaCl  0*49,  H^O 
4*56,  organic  matter  0*71  =  99*98.  It  is  regarded  as  produced  by  the  action  of  sea-water  on  tbe 
dolomite. 

Des  Cloizeaux  and  Velain  have  observed  similar  coatings  on  the  feldspathic  rocks  of  Corsica, 
on  tiie  coast  of  Oran,  and  on  basaltic  lava  ou  the  coast  of  Reunion  Island,  Bull.  Soc.  Geol.,  6, 
86,  1878. 

Platinum,  p.  25.  J0I3'  has  descrihed  a  method  of  obtaining  crystals,  by  passing  an  electrical 
current  through  a  ril)bou  of  the  pure  metal  upon  which  some  topaz  dust  has  been  scattered. 
After  mainUdninK  a  current  sufficient  to  heat  the  strip  to  redness  for  half  an  hour,  microscopic 
crystals  are  found  clinging  to  the  partially  decomposed  topaz,  and  after  two  hours  some  of  these 
attain  a  size  of  01  mm.  The  prevailing  form  is  the  octahedron.  Nature,  43,  541.  1891.  On 
artificial  crystals,  see  also  TOrnebohm,  G.  FOr.  FOrh.,  13.  81,  1891. 

Present  in  the  ores  of  Boitza,  Transylvania,  with  gold  and  tellurium;  a  ton  contains  83'6gr. 
gold  and  2  gr.  platinum,  Vh.  Q.  Reichs.,  96,  1891. 

PoLLUciTE,  p.  843.  Described  and  analyzed  from  Hebron,  Me.,  by  H.  L.  Wells,  Am.  J. 
8c. .  42.  213,  1891.  It  was  found  by  Loreu  B.  Merrill  chiefly  in  a  single  cavity,  some  8  X  6  feet 
and  18  inches  deep;  it  was  in  fragments  in  a  loose  heap  mixed  with  rluy,  associated  with  quartz 
and  a  csesium  beryl  (nnul.  10.  p.  407).  About  half  a  kiloenim  was  found  in  all.  In  appearance 
it  is  similar  to  the  Elba  mineral.     G.  =  2*986,  2*977.     Refractive  indices.  Penfield: 

fh  =  1  5215  Li  ny  =  1  5247  Na  n»r  =  1  5278  Tl 

Analyses,  Wells,  1.  c. 

SiOa  •  A1,0,  CaO  Cs^O  K^O  Na^O  LiaO  11,0 

48*48  16*41  0*21  36*77  0*47  1-72  .008  1*53  =100*62 

48*59  16-89  0*22  85  36  0*51  203  0*04  [1*58]  =    99  67 

43*51  16  30  0*22  36  10  0*48  1*68  005  1*50  =    99*84 

The  above  analyses  yield  the  formula  HaCs^AhCSiOa).  or  Ha0.2Cs,0.2Al,0,.9SiO,  =  Silica 
40'7.  alumina  15*4,  csesium  oxide  4*2 "5.  water  1  '4  =  100. 

Wells  shows  by  a  discussion  of  the  earlier  analyses  (p.  844.  also  Plattner)  that  this  compositioti 
probably  also  belongs  to  the  Elba  mineral.    The  unusually  large  amount  of  cssium  obtained 
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from  this  source  has  enabled  Wells  and  Penfield  to  make  some  important  researches  upon  the 
cfesium  trihalides. 

PoLTBABiTB,  p.  146.  An  analysis  of  polybasite  from  the  Santa  Luda  mine,  Guanajuato, 
Mexico,  guve  Prior : 

Q.  =  6  88  S  15-48       Sb  10  64       As  0*50       Ag  6889       Cu  618  =  100  09 

The  ratio  calculated  for  S  :  8b  :  Ag(Cu)  =  5  : 1 :  7*.    Min.  Mag..  9,  18,  1890. 

Occurs  (Eudlich)  at  the  Yankee  Boy  mine,  Ouray  Co.,  Colorado,  with  pyrargyrite  in  a 
quartzose  gangue.  The  crystals  are  hexagonal  in  outline  and  have  mm"'  =  60**  approx.  Pfd. 
Am.  J.  Sc.  40,  424.  1890.     See  also  p.  1049. 

PoLTLiTB  TfumMon,  Min.,  1,  496,  1886,  Perhaps  a  variety  of  pyroxene  (augite).  It  is 
described  as  cleavable  massive;  G.  =  8*281;  H.  =  6-6*5;  color  black;  opaque.  Stated  to  come 
from  a  bed  of  magnetic  iron  ore  at  Hoboken,  N.  J., where  no  such  bed  of  ore  exists. 

Pyrtte,  p.  84.  Crystals  from  the  Hoetzgraben  near  Trofaiach  show  the  new  pyritohedron 
(lO'lO,  ^10).     HOfer.  Mitth.  Yer.  Steiermark,  26,  280,  1889. 

A  mauganiferous  variety,  containing  109  p.  c.  Mn,  also  a  little  Ag,  is  reported  by  Lang 
(priv.  coutr.)  as  occurring  at  Mineral,  Idaho. 

Ptholusite,  p.  248.  Manganese  nodules  from  the  deep-sea  dredgines  in  the  Pacific,  also 
from  Loch  Fyne;  cf.  Murray,  Proc.  R.  Soc.  Ediub.,  Jan.  5,  1891.  Buchanan  shows  that  the 
deep  ocean  nodules  approximate  in  composition  to  MnOa ;  those  from  Loch  Fyne  are  nearly 
MusOt. 

Pyrophanite  Hamberg,  G.  YfSr.  FOrh.,  12.  598.  1890. 

Rhombohedral ;  tetartohedral.  Axis  i  =  1  8692,  0001 A  lOil  =  57*  41  J',  1011 A  HOl  =  94'  61' 
^I&m  be  r  cr. 

Forms:  c  (0001,  0),  a  (1120.  »-2).  g  (1012,  |)  cleavage,  d  (0221,  —2).  Also  undetermined 
▼iciual  -\-  rhombohedroiis,  at  a  maximum,  21"  from  e. 

Angles  :  cy  =  88"  19i',  ed  =  ♦72»  27',  gg'  =  64**  68',  cW  =  111**  19*,  ad  =  84°  20'. 

In  very  thm  tabular  crystals  or  R(»les;  basal  plane  brilliant  but  with  triangular  striations 
parallel  to  the  zone  of  -{-  rhombohedrous. 

Cleavage:  (f  (0221)  perfect;  g  less  so.  Etchiug-flgures  are  asymmetric.  H.  =  5.  G.  =  4 '537. 
Luster  brilliaut,  vitreous  to  submetallic.  Color  deep  blood-red;  yellowish  red  in  very  thin 
plates.  Streak  ocher-yellow  with  a  greenish  tinge.  Not  pleochroic.  Transparent  in  thin 
plates.    Indices : 

ojr  =  2*4408,  2*4419  Li  (Oj  =  2*4804,  2  4816  Na  €j  =  2  21 

Oomp.— MnTiOs  =  Manganese  protoxide  46*9,  titanium  dioxide  53*1  =  100.    A  little  silicon 
replaces  part  of  the  titanium. 
Asal — Hamberg,  1.  c. 

TiO,  50*49  SiO,  1*58  MnO  46*92  FeO,  116  SbaO,  0*48  -  100  68 

Obs.— Occurs  at  the  Harstig  mine,  Pajsberg,Wermland,  Sweden;  found  sparinelv,  associated 
irith  ganophyllite,  also  garnet  and  manganophyllite,  in  cavities  later  filled  with  calcite.  Named 
from  levp,  ftre,  and  tpavo?,  shining,  in  allusion  to  its  red  color  and  brilliant  luster. 

Hamberg  shows  that  pyrophanite  is  to  be  regarded  as  isomorphous  with  ilmenite.  Further 
he  suggests  the  following  grouping  to  show  the  relstion  to  other  allied  compounds: 

Hematite  Group.    Rhombohedral  Ilmenite  Group.      Rhomb.,  tetaitohedral 

Chromium  sesquioxide  Cr,0«  1*868  Ilmenite                  FeTiO.         1*885 

Corundum  A1,0,  1-868  Pyrophanite           MnTiO.          1*369 

Hematite  FesO.  1*866  Also  Catapleiite                            1*8605 

Titanium  sesquioxide  Ti,0,  1*816  H,SiO,.Na,SlO,.Zr(OH)8SiO, 

To  the  second  group  he  would  also  add  the  hexagonal  calcium  metasilicate,  CaSiOs,  further 
the  artificial  compound  EBrOt. 

Ptroxbns,  p.  a'52.    Wttlflng  (Habilitationsschrift,  Heidelberg,  1891)  has  made  a  careful 
optical  examination  of  a  series  of  pyroxenes  ranging  from  diopside  to  hedenbcrgite,  and  connected 
the  results  with  the  variation  in  chemical  composition  as  given  by  the  analyses  of  Doelter,  Flink, 
ftnd  others.    The  optical  constants  deduced  for  a  pure  diopside  CaMgSisOc  are  as  follows: 

a  /S  r  2y  h 

For  Li  1*6649  1*6719  1*6941  68°  53'  87' 55' 
Na  1*6685  1*6755  16980  58M0'  87"  50' 
Tl         1*6722        1-6791        1*7015        58°  26'        87*45' 
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For  the  Rgirlte  from'tlie  LangcBuud-flord  a  rc-ekuminatioaof  tbeoplical.c^nslanuwunud^ 
witli  the  following  results; 


Tl  1-7714        1-80BB        1-8288         118°  16'        W°  58' 

Tbe  SDglcs  given  Id  the  last  column  correspond  to  Bx,  /\  i  =  -\-S'  Sff;  Bx^  A  i  =  +i'  V, 
Bigr  A  i  =  -t-  4-  I58'. 

On  the  alienition  of  pyroxeoe,  or  a  minenil  of  the  pyroxene  group,  Into  ajnphibole  in  gabbrtu 
and  related  rockH,  see  Chester,  U.  8,  Surv.,  Bull.  5B,  lb90. 

Oit  the  relaiiou  between  the  gliding-planes  and  solution -planes  nilh  augite,  see  Judd,  Mio. 
Mag.,  9,  193.  Ism. 

A.  chrome  diopside  from  ibe  baaalt  of  Steinpel  near  Marburg,  invesUgaled  by  Bauer  (Jb. 
Min..  2,  187.  ISUlJ,  lias  been  auuljzed  by  Friedbeini,  as  follows: 

8iO,  A1,0,       Cr,0,         FeO  CaO  MgO 

O.  =  8  389  52-95  919  3*48  3'31  1911  18-01  =  100 

QCARTZ,  p.  183.  Minute  cryatBls  {cf.  flea.  1-fl).  chnracterlied  by  the  presence  of  tbe  rhoni' 
bohedron  j  <80S2)  and  Ibe  trapezobedrons  JV(il^2)  and  X,  (3122),  are  described  by  Iddinn  sad 
Penfield  from  the  hollow  Bpberulltes  of  tbe  rhyolyte  of  tilade  Creek,  Wyoming.    Am.  J.  8c, 


Friedel  has  described  artificial  crystals  which  seem  to  he  twins  with  (44§B.  t-i)  as  Iw.  plaae, 
tbe  axcH  crossing  nearly  at  right  anriea.  Bull.  Soc.  MIn..  11  8»,  1868  (and  Zs.  Kr.,  IB,  383. 
Ou  crystals  from  Sarolay,  see  Cesaro,  ilem   Soc.  G.  Belg.,  17,  1890. 

Catbrein  has  described  crystals  of  amethyst  from  the  Zillerthal,  Tyrol,  showing  the  new 
forma.     Zs.  Br.,  17,  19,  1889. 

fl(7075.i).    (11112  12, +  1-11  r),    (llliSia,  -  l-^  1),     (8  1  810.+ A-»  r).    {OJtS.  +  HO- 


Lacroix  notes  the  occurrence  of  crisiobalite  and  tridymile  associated  with  quarti  Id  tbe 
basalt  of  Maven  in  tbe  Eifel.  Bull.  8oo.  Min..  14,  18S,  18S1. 

Beaulard  discusses  the  effect  of  pressure  upon  sections  of  quartz  crystals  in  producing 
biaxhil  phenomena,  etc.,  C.  H.,  112,  1508,  18B1. 

Rkalqar.  p.  33.  On  the  realgar,  orplment,  and  associated  minerals  of  Casa  Teftl.  H. 
Amiuia.  Prov  of  Grosseto,  Tuscany,  see  Gi-attarola.  Oiorn.  Min.,  1.  232,  1890.  The  new  but 
uncertain  form  «  |3l8,  1-5)  is  noted. 

Occurs  with  orpimeni  as  a  bot-spi-ing  deposit  in  the  Norris  Geyser  Basin  in  the  Tellonioae 
Park.  Weed  &  Pirasou,  Am.  J.  Sc.  42,  403,  1891. 

Rrbanitk  CUw,  Ak  H.  Stockh  .  9.  No.  12  (Not.  18T0).  Geol.  Weat  India  Islands,  p. » 
Massive,  olive-green  color.  uncryatalUne.     Analysis. — Fiebelkorn; 

SIO,  35  08,    CuO  23-18,    Fe.O,  901,    H,0  2315  (nt  100°),    H,0  858  (Ignition)  =  90-85. 

It  is  easily  decomposed  by  [ICi.  Found  wiili  malachite  and  cbryaocolia,  at  Puerto  Rio> 
(LiK|Uillo).  West  Indies,  and  uamed  from  Don  Pedro  Resnno. 

Rhodositk,  p.  878.  Crystals  from  Pajoberg,  of  very  varied  habit,  have  been  described  hv 
Hamberg,  Tliey  show  the  new  forms  k  1221.  '2).  6  (iijt.  |-1,).  S  (S23.  ,2^).  Careful  mensun- 
ments  ate  given  and  a  new  axial  ratio  calculated,  corresponding  to  a  new  position  propiB«l. 
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O.  F5r.  FOrh..  13,  545,  1801.    New  analyses  (ibid.,   p.  672):  1,  Frftulein  Naima  Sablbom; 
2-4,  Qimtiar  Paykull. 


SiO, 

MdO 

FeO 

CaO 

MgO 

1. 

46*49 

48-60 

0-84 

7-18 

0-90        A1,0,  0-41  =99-42 

2. 

46  85 

45  25 

0-58 

6-96 

0-84=    99*98 

8. 

46-58 

48-20 

808 

6-60 

0-72        AlaO,  0-15  =  100-18 

4. 

45-86 

45  92 

0-86 

6-40 

1-65  =  100-19 

RiEBBCKiTE,  p.  400.  A  secoudarj  ampbibole,  resembling  tbat  described  by  Cross  (p  402), 
baa  been  noted  by  Lane  in  tbe  rocks  of  the  Lake  Superior  region.     Am.  J.  Sc,  42,  508,  1891. 

On  tbe  occurrence  in  Great  Britain,  see  Teall,  Jdin.  Mag.,  9,  219,  1891;  and  Cole,  ibid.,  p. 
222. 

RowLAiVDiTE  W.  K  Hidden,  Am.  J.  8c.,  42,  480,  1891. 

An  yttrium  silicate  occurring  in  massive  form  with  tbe  gadolinite  of  Llano  Co.,  Texas  (pp. 
511,  512).  Q.  =  4-515.  Color  pale  drab-green  wben  pure,  transparent  in  thin  splinters.  Alters 
to  a  waxy  brick-red  mineral.    A  partial  analysis  gaye: 

SiOa  25-98       YaO,  61-91»         FeO  469         UO.  0*40         CaO  019        ign.,  etc..  201 

•At.  wght.  118. 


Oxyeen  ratio  of  bases  to  silica  =  83*47  :  86  60  or  nearly  1:1,  hence  tbe  formula  2TsOt.8SiOs. 
1y  soluble  in  acids,  leaving  gelatinous  silica, 
liamed  after  Prof.  Uenry  A.  Rowland  of  Baltimore. 


RuTiLE,  p.  287.    The  peculiar  crvstals  of  black  rutile  from  tbe  Black  Hills,  mentioned  on 
p.  238,  have  been  more  fully  studied  by  Ueadden  and  Pii-sson;  the  form  is  shown  in  the  accom- 
panying figure.    Am.  J.  Be,  41,  249,  1891.    Analyses  by  Headden: 
gave  '•  ^y'1~'  TV 


TiO, 

SnO, 

FeO 

MnO 

90-78 

1-82 

8-10 

tr,  =  100-20 

90-80 

1-88 

7-92 

ir,  =  100  10 

The  paramorphs  of  rutile  after  brookite  from  Magnet  Cove,  Ar-    ^^^-"^^^^^zr-TOy 
kansas  (pp.  289,  248).  have  been  minutely  described  by  Bauer  (Jb. 

Min..  1,  217,  1891).    Also  tbe  pseudomorphs  of  rutile  after  octabedrite  ("  captives"  Damour) 
from  tbe  gold- washings  of  Brazil,  ibid.,  p.  282. 

Sakouinite  H.  a.  Mierg,  Min.  Mag.,  9,  182,  1890.  Occurs  in  fine  glittering  scales  usually 
curved  or  crumpled  ;  crystallization  hexagonal  or  rhombohedral.  Fracture  couchoidal.  Color 
black  by  reflected  light,  but  by  transmitted  light  red  like  proustite  only  slightly  darker ;  in 
very  thin  scales  yellowish  red.  Streak  dark  purplish  brown.  Optically  uniaxial.  Determined 
by  qualitative  trials  to  be  a  sulpharsenite  of  silver,  hence  near  proustite  in  composition,  with 
which  it  occurs  on  argentite  from  Chafiarcillo. 

Sarawakite  Frenul,  Min.  Mittb.,  800,  1877.  Occurs  in  minute  crystals,  with  many  planes 
and  rounded  angles,  "probably  tetragonal."  Soft.  Luster  adamantme.  Colorless  or  wine- 
yellow  to  greenish  yellow.  Transparent.  Contains  antimony,  is  anhydrous,  and,  it  is  sug- 
gested, may  be  an  antimony  chloride.    Found  in  cavities  in  tbe  native  antimony  of  Borneo. 

SCHX7CHARDTITE  Sclivauf,  Zs.  Kr.,  6.  886,  1882.  A  name  given  by  Schrauf  to  the  so  called 
Chryaopraserde  (p.  677),  from  Glflserndorf,  Silesia.     Cf.  Starkl,  ib.,  8,  289,  1888. 

Serpentine,  p.  669.  On  the  serpentine  of  tbe  Lizard  district,  Cornwall,  see  Bonney  and 
McKabon.  Q.  J.  6.  Soc.  47,  464,  1891. 

SsALXiTB.    Same  as  piddingtonite,  p.  885. 

SiDSRiTB,  p.  276.  A  crystal  from  Algeria  has  been  described  by  Ces&ro  which  showed  the 
new  form  (4159,  i*).    Ann.  Soc.  G.  Belg..  18,  1891. 

Snabumite  Breifh..  B.  H.  Ztg.,  24.  864.  1865.  A  mica-like  cleavage  in  one  direction,  and 
another  transverhe  iinperf<Tt.  Occurs  massive  and  in  tufts  columnar  in  structure,  with  H.  =  4 
— (S'5,   the  least  on  cleavage-surface  ;   G.  =  2*826  ;   luster  on  cleavage-face  pearly,  elsewhere 


G. 

S 

Sb 

1.  Copiapo 

626 

1602 

15-22 

2.  Cornwall 

6-24 

1505 

15-86 
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yitreous  ;  color  most)/  reddish  white,  colorless,  grayish  white.    Comes  from  the  shore  of  the 
Buarum-Elf,  near  Snarum,  in  Norway.    Analysis  by  Lichtenberger  (Jb.  Hin..  820,  1872)  gsfe: 

SiOi        AUOs        FeaOi     Mn,0.       CaO        Na,0        Li,0         ign. 

67-42         28-21  0*42         018         0*24         0*98         2  15         0*23  =  99*78 

On  another  snarumite,  see  p.  884. 

80RDAYALITE.  Sordawalit  N,  Nordemkiold,  Finl.  Min..  86,  1820.  A  grayish  or  bluiah 
black  glussy  substance  from  Sordavala  in  Finland.  Like  tachylvte  earlier  regarded  as  a  mlDenl, 
but  shown  to  be  only  a  local  vitreous  form  of  diabase  ;  a  dike  of  this  rock  cuts  through  tbe 
hornblende  schists,  and  while  crystalline  in  the  mass,  becomes  more  compact  toward  the  margin, 
and  finally  at  tbe  contact  there  is  a  vitreous  band  one  to  two  inches  thick  of  the  so-called 
sordavalite.  Of.  LOwinson-Lessiug,  Min.  Mitth.,  9,  61,  1887,  who  also  gives  the  literature  and 
history. 

Sphalerite,  p.  59.  Cesjlro  has  described  crystals  showing  the  hemi-hexoctahedron  (861, 
8-1).    Mem.  80c.  O.  B«lg.,  17,  1890. 

Spikbl,  p.  220.  Formation  of  various  kinds  of  spinel  in  slags  and  recent  eruptive  rocks, 
see  Vogt,  Arch.  Math.  Nat.,  14,  11,  1890. 

Stbllarite.  a  name  given  by  How  to  the  so-called  *' stellar  coal "  or  "  oil-coal"  which 
occurs  with  bituminous  coal  at  the  Acadia  mines,  Picton  Co.,  Nova  Scotia.  It  is  regarded  by 
Dawson  as  essentially  an  earthy  bitumen. 

Stephakitb,  p.  148.    Prior  (Min.  Mag.,  9,  11, 1890)  has  given  the  following  analyses : 

Ag 
68-65  As  it.  Cu  (r.  rr    99'89 
68-21  Fe  <r.    =  100  02 

Stibnitb,  p.  36.  On  the  reflection  of  light  from  the  cleavage  {h)  surface  of  stibnite  ciystaU 
see  Drude,  Wied.  Ann.,  34.  489,  1888. 

Analysis  of  specimens  from  Hungary,  see  J.  Loczka,  Ber.  aus  Ungam,  8,  99, 1891. 

Strombyerite,  p.  56.  Occurs  at  the  Silver  Kins  mine.  Calico  distr.,  San  Bernardino  Co., 
California.    Analysis,  Melville  and  Lindgren,  U.  S.  G.  Surv.,  Bull.  61,  27,  1890. 

O.  =  6-28  S  15-51       Ag  5896       Cu  2858       Fe  0-26       gangue  155  =  9986 

Strontiakitb,  p.  285.  Buchrucker  (Zs.  Kr.,  19,  146,  1891)  has  described  cr^^stals  from 
Leogang,  Salzburg,  and  made  tbe  following  optical  determinations;  indices  of  refraction  : 

a  fi  y 

For  Li  1-514  1-515  1 659 

*•    Na  1-515  1-516  1667 

•«    Tl  1-519  1-520  1-670 

Also    2E,  =  10^  SO'  U  .  2E,  =  10'  36'  Na  2E^  =  10"  54'  Tl 

From  2E  and  /J,  2V,  =  6"  55|'  2Vy  =  62'  69*  2V^  =  7"  10^ 

Sulphur,  p.  8.  Crystals  from  "  Bassick  in  the  United  States"  described  by  Busz  showed 
the  new  forms :  g  (887.  f),  /(%5,  {);  calculated  angles  for  tbe  axial  ratio  of  p.  8  :  c^  =  52'  17, 
(f  =  61'  6'.     Zs.  Kr.,  17.  549.  1890. 

Crystals  with  the  above  noted  form  /  (335,  |)  have  also  been  described  by  Q.  H.  Willitnw 

from  the  Mountain  View  mine,  Carroll  Co..  Md.  They  occur  distributed 
through  the  decomposed  galena,  with  anglesite.  ceinissite.  Johns  Hopkins 
Univ.  Circ,  No.  87.  April.  1891. 

Weed  and  Pirsson  hnve  described  the  occurrence  snd  form  of  cryrtals 
from  the  Yellowstone  Park,  Am.  J.  Sc.  42.  401.  1891.  They  show  thefomis 
(cf.  tig.),  c  (001).  m  (IKh.  h  (180),  e  (101),  n  (Oil).  <(115).  #tn3>.  ydlSl. 
p  (111),  a?  (13H),  q  (131).  Ciystals  occurring  with  stibnite  from  Allchar.  d»i 
Kozftdau  in  Macedonia  have  been  described  by  Foullou,  Vh.  G.  Reichs..  No 
17,  Dec.  1890. 

On  the  thermic  constanti*,  sec  Schrauf.  Zs.  Kr..  12    821.  1886.    On  tbe 
optical  constants  at  different  temperntures.  Id.,  ibid..  18.  113.  1890. 

A  new  rhombohtdral  variety  is  described  by  Friedel.  obtained  by  Enjj!^ 

by  ftdtntinc  with  chloroform  a  solution  of  sodium  hypo.»»!ilphite  tr«ite<l  with 

Yellowstone.       concentrated  hydrochloric  acid.     The  crystals  are  prisms  terminsted  by 
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rhombcihedral  faces*  with  rr'  =  40°  50^,  aud  optically  iiDiaxial,  negative.  O.  =  2*185.  Trans- 
pareot  when  lirst  found,  hut  change  gradually,  with  decrease  of  density  into  Insoluble  sulphur. 
A  relation  to  the  rhombohedral  form  of  tellurium  is  suggested.    C.  R..  112,  884,  866,  1891. 

The  *'  black  sulphur  **  of  Magnus  (p.  10)  is  regarded  b^'  Knapp  as  not  properly  a  modification 
of  sulphur,  but  as  consisting  of  such  a  modification  adhering  to  or  condensed  with  a  carboniza- 
tion-product of  the  oil  itself,  containing  sulphur.  J.  pr.  Ch.,  43,  806,  1891.  Also  earlier,  ibid., 
38,  55,  1888. 

Sychnodymlto  I/upeyret,  Zs.  Er.,  19,  17,  1801. 

Isometric.     Observed  forms  :  a  (100,  i-i).  o  (111,  1),  d (110,  » )?,  m  (811,  38),  n  (211,  S-2). 

In  small  octahedral  crystals,  in  part  with  polysyuthetic  twinning,  tw.  pi.  o,  analogous  to 
polydymite;  also  massive.    G.  =  4*768.    Luster  metallic.     Color  steel-gray. 

Oomp.— Essentiallv  (Co,Cu)4S»,  like  the  nickel  sulphide,  polydymite;  a  small  part  of  the 
cobalt  is  repUiced  by  nickel. 

AnaL—l,  2,  Laspeyres,  1.  c. 


B 

Cu 

Co 

Ni 

Fe 

1. 

40*64 

18*98 

86*79 

8*66 

0  98  =  100 

2. 

40*83 

17*28 

85-64 

6*74 

0-82  =    99-76 

Dissolves  in  nitric  acid,  giving  a  red  solution. 

Oba.— From  the  Kohleubach  mine,  south-east  of  Eiserfeld  in  the  Siegen  district;  associated 
with  qunrtz.  siderite.  tetnihediite.  etc.  It  is  near  carrollite  (p.  76),  to  which,  however,  the 
formula  KtS«(Cu8.Cos8s)  has  been  assigned. 

Named  from  avxyvi  =  iroAuS,  as  a  name  corresponding  to  the  related  species,  polydymite. 

Stlvtte.  p.  156.  On  etching-fieures,  see  Linck,  Min.  Mitth..  12,  82,  1891.  On  indices  of 
refraction,  see  Dufet,  Bull.  Soc.  fliu.,  14,  148,  1891.  On  double  refraction  developed  by 
pressure,  Pockels,  Wied.  Ann.,  39,  440,  1890. 

Tachhtdbite,  p.  178.  Artificial  rhombohedral  crystals  have  been  obtained  by  A.  de 
Schulteu.  They  have  rr'  =  101"  20'.  and  G.  =  1*666.  Analysis  gave:  CI  40-40.  Cu  7*56, 
Mg  9*25.  H9O  42-44  =  99*65  (author  gives  Ca  9  56  and  sum  99*65).     C.  R..  111.  980,  1890. 

Tachtlytb  Breith.,  Eastn.  Arch.  Nat.,  7.  112,  1826.  A  glassy  substance,  pitch-black  or 
velvet-black  in  color,  at  one  time  regarded  as  a  homogeneous  mineral,  but  undoubtedly  only  a 
basaltic  glass.  The  original  was  from  SflsebQhl,  between  Dransfeld  and  OOttingen,  hut  it  is 
Dot  iin  uncommon  occurrence.  Named  from  raxvi,  quick,  and  AvrdS,  disiolted,  in  allusion  to 
its  fusibility. 

Hyalomelan  (Hatwn.,  Hnndb..  545.  1847)  is  a  similar  substance  rightly  referred  by  Gmelin 
to  tachylyte  from  Yogelsberi;.  Hausmaiin  applied  to  it  the  name  hyalomelan.  Here  belongs 
also  the  HdUackige  Augit  of  Karsten  from  Guiliaua,  Sicily. 

Tammitb.  Tamm  analyzed  a  dark  steel-colored  crystnlline  powder,  locality  unknown, 
very  hard.  G.  =  12*5.  He  obtjuned  W  88*«5.  Fe  5  60.  Mn  0  15.  undetermined  6*20  =  100. 
The  loss  he  says  is  not  due  to  oxygen.  He  calls  his  unknown  substance  /erro-tung8tine,  and 
proposes,  in  case  the  character  01  the  minernl  is  sustained,  to  give  it  the  name  orooketite. 
3fr.  Crookes  Justly  says  that  the  name  tammiU  should  be  preferi'ed.  Chem.  News.  26,  18, 
July.  1872.    It  may  be  only  an  artificial  alloy. 

Tklasftrine  (7.  U.  Shepard,  Contrib.  Min..  1877.  Pyrite  containing  tellurium,  from 
Sunshine  Camp.  Colorado. 

Tkllfbitk,  p.  201.  Vrba  hns  described  artificial  crystals  which  are  in  tetragonal  pyramids 
with  the  forms :  a  (100.  w).  p  (111.  1),  r  (-^21,  2);  pp'  =  5r  42*,  hence  h  =  0*5589.  Zs.  Kr.,  19, 
1,  1891. 

Tellurium,  p.  11.  Analyses  1.  2.  from  Facebaya,  Transylvania,  by  J.  Loczka,  Ber.  aus 
Ungani,  8,  104,  1891.    The  material  of  anal.  1  contained  quartz  and  pyrite. 

Te  Se  Au  Fe  S      Quartz 

1.  80-89        0  33        0  38        855        9*26        1*54  =  100*40 

2.  G.  =6*088  97-92         tr.         0  15        0*58         —         1*56  Cu  U06  =  100  22 

TEinfAimTB,  p.  187.  Penfield  (priv.  contr.)  lias  investigated  the  tennantite  and  polybasite 
from  the  Mollie  Gibson  mine  near  Aspen,  Colorado.  The  former  occurs  massive,  of  steel-gray 
color  and  reddish  streak.    Analysis  gave: 

8  As  Sb  Cu  Ag  Zn         Fe  Pb 

G.  =  4  56  25  04        1718        0 18        13*72        13*65        690        0 42        0*86  =  99  90 
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The  ratio  of  all  the  metals  to  A8,(Sb),  is  4-00 :  0-99.  agreeing  closely  with  the  fonnult 
4CuaS.  AsaSa-     It  is  remarkable  in  the  high  percentage  of  silver. 

'ITie  polyboHie,  or  "brittle  silver"  of  the  local  miners,  occurs  both  indistinctly  crystallized 
and  massive;  it  is  associated  commonly  with  a  pink  barite,  also  siderite,  etc.  Analyses  gave  the 
following  results,  after  the  deduction  of  2818  p.  c.  impurities  from  1,  and  12-81  p.  c.  from  2; 


S 

As 

Sb 

Ag 

Cu 

Zn 

1.  Massive 

17-78 

6  29 

0-18 

59-78 

12  91 

316  =  100 

2.  Crystallized 

1813 

701 

0-80 

56-90 

14-85 

2-81  =  leo 

Both  analyses  conform  to  9Ag3S.As38i. 

Tennantite  and  polybasite  appear  to  be  rather  common  minerals  in  Colorado.  Much  of  the 
so-called  tetrahedrite  or  "  gray  copper  "  is  the  related  arsenical  species:  thus  it  is  common  id  the 
mines  near  Central  City,  at  the  Freeland  lode  and  Crocett  mine  near  Idaho  Springs,  and  at  the 
Nationnl  Bell  mine  near  Bed  Mountain.  Further,  in  addition  to  the  localities  for  polybasite, 
noted  on  pp.  146  and  1044,  it  occurs  well  crystallized  in  the  mines  about  Georgetown,  in  the 
Marshall  Basin  near  Telluride,  and  probably  at  a  number  of  mines  in  the  Red  Mountain  district, 

Tkquezquite.  Corruption  of  Tequixquitl,  a  mineral  substance  formed  of  mixtures  of 
different  salts,  especially  sodium  carbonate  and  sodium  chloride;  from  Texcoco,  Zumpnngo,  in 
the  VmIIc  de  Mexico,  and  elsewhere  in  Mexico,  chiefly  as  a  surface  e£9orescence.  Katuraleza, 
3,  389-246,  1875. 

Tetradtmite,  p.  89.  New  analyses:  1,  from  Norongo,  near  Captain's  Flat,  New  Sonth 
Wale«.  J.  C.  H.  Mineaye,  Rec.  G.  Surv.  N.  S.  W..  1.  25.  2,  Zsupkd,  Hungary,  J.  Loczka.  Ber. 
aus  Ungarn,  B,  102.  1891.    3,  Rezbdnya,  Hungary,  Id.,  ibid.,  p.  107. 

G.  Te  S  Bi 

1.  Norongo       7  381  8316        4*54        5966  Fe  0*42,  SiO,  0*40  =  98*18 

2.  Zsupk6  7*580  34*75        418        5977  Fe  tr.,   insol.  016  =  9886 

8.  Rezbdnya     7022  35*69        400        57*42  Fe  019,  Cu  0*03,  insol.  204  =  99*87 

All  these  analyses  correspond  to  BiaTeaS  or  2BiaTes.BiaSa,  supporting  the  view  of  the  com- 
position taken  on  p.  39. 

Thbkmonatrxte.  p.  300.  Described  by  E.  Scacchi  as  occurring  as  an  opaque  white 
cavernous  incrustation  at  tbe  Fosso  Grande,  Vesuvius,     liend.  Accad.  Napoli,  2,  488,  Dec.  1888. 

Thomsonitb,  p.  607.  Hahn  has  described  crystals  from  Mettweiler,  near  St.  Wendel 
They  are  prismatic  in  habit,  with  a,  b  prominent,  and  show  also  the  brachydome  x  (0*1-48)  and 
the  new  pyramid  %  (334).    Measured  angles:  as  =  57'  26',  6*  =  58°  87'.    Zs.  Kr.,  19,  171, 1891. 

Thorite,  p.  488.  A  kind  from  LandbO,  Norway,  has  a  resin-yellow  color,  G.  =  4-823. 
and  contains  9  p.  c.  UOs  (11*97  p.  c.  H3O).    Hidden,  Am.  J.  Sc.,  41,  440,  1891. 

Thrombolitb.    Thrombolith  Breith,,  J.  pr.  Ch.,  16,  821,  1888. 

An  amorphous  emerald-green  mineral,  found  with  malachite  in  a  fine-grained  limestone 
at  Rezb&nya,  Hungary.  According  to  an  imperfect  analysis  by  Plattuer  it  contained  chiefly 
P.O..  CuO,  H,0.  Schrauf.  however,  obtained  :  CuO  39*44,  FeAlOS.  H,0  16*56,  Sb,0. 6-65, 
SbaO,  32-52,  loss  378  =  100.    G.  =  367.    Zs.  Kr.,  4,  28,  1879.    Very  probably  only  a  mixture. 

TiBMANNiTE,  p.  63.  Occurs  with  eucairite  in  the  Sierra  de  Umango,  Argentine  Republic 
Analysis  by  F.  Klockmann,  after  deducting  11*3  p.  c.  residue,  gave  : 

8e  290  Hg  56*9  Ag  5*3  Cu  8  8  =  100 

The  silver  and  copper  belong  to  admixed  eucairite.    Zs.  Er.,  19,  267,  1891. 

TouRMALiKE,  p.  551.  Memolr  (in  Russian)  on  the  crystallogniphic  and  optical  properties 
by  A.  N   Earnozhitsk^.  Vh.  Min.  Ges.,  17,  209.  1891. 

F.  Noetling  describes  the  tourmaline  mines  near  Maingldn,  Rec.  G.  Surv.  India,  24.  133, 
1891. 

Trichitb,  Belonite.  The  name  irichiie  (from  6/32$,  lunr)  is  applied  by  Zirkel  (Zs.  G.  Ges.. 
19,  744.  1867)  to  microscopic  capillary  forms,  often  curved,  bent,  or  zigzag,  sometimes  stellately 
aggregated,  opaque  and  black  or  reddish  brown,  of  undetermined  nature,  which  he  detected  in 
some  kinds  of  glassy  or  semi-glassy  volcanic  rocks;  and  Belonite  (ib.,  738)  to  microscopic  adeular 
crystals  (whence  the  name,  from  peXdvjf^  a  needle),  colorless  and  transi^rent.  The  trichite,  be 
states,  is  not  pyroxene  or  hornblende;  the  belonite  may  be  a  feldspar. 
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Tboilitb.  p.  78,  Artificial  cryalala,  like  wunzlte  in  form  aod  having  the  compoBitlon 
PeS,  have  been  obtained  by  LoreDi,  by  paaaing  dry  bydrogen  sulphide  over  a  bundle  of  iron 
wires  in  a  tube  heiited  in  a  eouibuslion- furnace.  Wuniile.  in  well  toiraed  bemimorphic  crya. 
tals.  W88  oblained  in  a  similar  mauntr,  nlso  milleriie  ami  tuiiber  ereenockilt;  tlie  husX  \a  forms 
like  Ihe  native  mineral  and  also  iu  uionocljuic  evystals.    Bur,  Cb.  Ges.,  Juoe.  IHSl. 

Ttreeitb  Htddl«.  Min,  Mag.,  4.  189,  1881.  One  and  a  half  hundred- weight  of  the 
carneliau  iiiuible  of  Tyree.  Scotland,  dissolved  in  sixteen  gallons  of  dilute  hydrotUlciric  acid 
led  as  u  itssidue,  thirty  pounds  salite,  a  little  scapolite  and  litRuitc.  aud  some  ounces  of  a  red 
mad.  Uy  diicanUliou.  1'91  grama  of  a  powder  ot  deep  hiick-ied  oohjr  was  obluined.  Of  this 
mud,  aulpbiiric  add  dissolved  078  gram,  leaving  118  insoluble.  The  hist  whs  auaivzed  and 
decided  to  be  an  impure  talc.  The  soluble  portion  yielded  :  Fe,0.  38-2^.  AI,Oj  8  au.  FeO  a  16 
MnOfr39.  MgO  ^9  84,  CaO  3  31,  11,0  13  47.  P.O.  4-71,  SiO,  1  03  =  100  85,  To  this  laat 
obviously  lieterogeneouB  substance  Ihe  new  n«me  is  provisionally  given. 


upon  the  cubic  faces  (cf.  fig,  1}  nre  1,  3. 

■wine  of  tetuHohedral  and  enantio- 

morphous  individuals.     The  faces 

of  a  trigonal  trisoclahedroo  approi- 

iraating   to  (■J7-37-1,  37)  occur  on 

Ihe  cubic  eilges.     MIn.  Mag  ,  9, 

211,  189 1. 

Crystals  from  the  Laudeskrone 
mine,  uear  Wllnsdorf  In  theSiegen 
region,  have  been  doscrlbed  by 
Lupeyrea,  which  show  the  forms: 
o(IOU.  t-fl,  d{110,  i),  0(111,1);  py. 
ritohedrons,  giT.W,  (■j}./,(lSO,-iJf), 

*'  ^il?"  ~  *;^!'  *  '***  *"'*■  ""P'oW.  ng.  1.  SardiuU.  Mien.       3.  Siegen,  Laspeyres. 

^,(361,  —  6-3). 

The  crystals  are  pyiitohedral  in  habit  (cf.  fig.  2)  and  do  not  show  the  tetartohedrai  cbUBCter 
noted  above,  Zs.  Kr,  19,  434,  1891. 

Unianglte  F.  Kloekmann,  Zs.  Er..  19,  3S9.  I89I. 

Massive:  in  fine  gronular  Co  compact  tnaases,  no  cleavage  observed.  Fracture  uneven  to 
smiiil  coDchntdnl.  H.  =  8.  G.  =  6620.  Luster  melalllc.  Color  dark  cherry-red  with  a  violet 
tinge  on  the  fresh  fracture,  soon  tarnishing,  the  color  becoming  violet-blue.  Streak  black. 
Opaque. 

Oomp.— Cii.Se,  or  CuSc.Cu.Se  =  Selenium  454.  copper 54'6  =  100. 

AnaL— 1,  3,  F.  Zlockmann,  1.  c:  1.  of  a  relatively  pure  fragment;  3,  of  the  portion  of 
another  sample  insoluble  in  acetic  acid  i-educed  Co  100. 

Se  41-44  Cu  B608  Ag  049  CO,,e,0,0  [304]  =  100 


VaimtxW.  Btlm?iaehfr,  Jh.  G.  Beichs,  17,  310.  1867.  CrysUillized.  Partly  in  small 
hexagonal  tables,  but  forme  not  dlBibct.  Also  massive.  Fracture  uneven.  H.  below  1-5, 
Luater  shining.  Color  pitch-blsck.  Streak  black.  Odor  aromatic  when  rubbed  between  the 
Augers.  Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than 
to  times  lis  former  bulk,  and  liecouies  a  llzht,  porous  mass,  which  in  a  higher  heat  is  reduced  to 
a  grayish  ash.  Occurs  In  thin  crusls  on  dolomlie  and  calcite,  or  in  dnises  of  small  cryntale.  in  the 
Rossi tz-Oelawaner  Coal  formation,  Moravia.  It  is  associated  with  hatcbettite  (p.  997)  and  the 
same  bed  aSords  soros  mineral  oil, 

Vesbinb.  a  name  given  by  Seaechi  to  (he  material  forming  thin  yellow  crusts  on  the  lava 
of  1681,  Vesuvius,  which  is  supposed  to  contain  a  new  element  called  by  him  veMum.  Att. 
Accad.  Nspoli,  Dec.  13,  18T9. 

VB8T0RIKK.  Bleu  £rrptlen.  Bleu  de  Pouzzoles.  Egyptian  Blue,  An  artificial  enamel 
usetl  for  ornament  by  Ihe  Romans  in  the  early  centuries  of  the  ChristiHU  era.  It  is  eBSi-ntially 
a  silicate  of  copper  and  calcium,  corresponding  approximately,  according  to  Fouqu6  (Bull.  8oc, 
MIn.,  13,  88.  1889)  to  the  formula  CBO.CuO.4SiO,.    G.  =  304.    Analysfs,  Fouque: 


Fe,0.  0  6  =  99  ft 


SiO, 

CnO 

1.  White 

51-98 

42*55 

2.  Pink 

50-96 

86*72 
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See  further  Pisani.  Bull.  Soc.  Min.,  3,  197,  1880.  and  Michault  ibid.,  4.  81.  1881.  who  give 
other  analyses,  showing  a  considerable  variation  in  composition,  in  one  case  6*7  p.  c.  HtLiO  and 
2b-8  p.  c.  PbO. 

Wehrlitb,  p.  40.  Mingave  has  noted  the  occurrence  of  a  telluride,  wbich  he  refers  to 
wehrlite,  at  the  Mt.  Shamrock  gold  mine,  Queensland.  Found  in  thin  folia  with  brilliant 
luster  and  light  steel-gray  color.    G.  =  805.    Proc.  R.  Soc.  N.  S.  W.,  23,  827,  1890. 

Werrtjtb  Ton  KobelL  A  doubtful  mineral  substance  from  Szurrask5.  Zemescher  Comitat, 
Hungary,  referred  to  lievrite  by  Zipser,  Jb.  Min.,  6'27,  1884.     Shown  by  Fischer  to  be  a  mixture. 

WiCHTisiTB.  Wichtyne  Laurent,  Ann.  Ch.  Phys.,  69,  107.  1835.  Wichtisit  Bauemann, 
Wlbtisit.    From  Wichtis  in  Finland,  probably  the  same  substance  as  sordavalite.  p.  1048. 

^  oLLABTONiTE,  p.  871.  Grosser  has  given  a  series  of  measurements  on  crystaJs  from 
Vesuvius.  From  the  measured  angles,  001  a  110  =  86**  16 ,  001  a  OH  =  48"  51',  100  A  110  = 
46^  20'.  he  calculates,  d:i:h=  1  05285  : 1  :  0*96494;  fi  -  S^"  85'  20".  Zs.  Kr.,  19.  604, 
Dec.  4,  1891. 

Among  the  contact-minerals  occurring  in  connection  with  the  igneous  rock  of  the  Pota«^h 
Sulphur  Springs,  near  Magnet  Cove,  Arkansas.  J.  F.  Williams  has  described  (Ann.  Rep.  G. 
Ark.,  2,  855  H  seg.,  1891)  a  calcium  silioite  neur  wollastonite.  but  containing  some  water,  whicb, 
however,  is  in  part  hygroscopic  and  in  part  due  lo  alteration.  Analyses  by  K.  N.  Bnickett 
(p.  856  et  seq.)  gave  : 

FeO       MnO      MgO     Na,0       K,0       ign. 

208        208        0-44  —  —         1-28  =  100*96 

1-69        1-40        0-57        4*41        0*90        2*74  =    99  89 

Both  minerals  are  regarded  as  altered  wollastonite;  that  of  anal.  2  is  peculiar  in  containing 
sodium  and  is  called  nairoxonotHte  since  it  approximates  to  the  imperfectly  known  hydrous 
calcium  silicate,  xonotlite  (p.  569). 

ZiNCiTE,  p.  208.  Artificial  crystals  of  a  pale  yellow  color,  with  G.  =  5  605,  from  a  furnace 
at  Mostyn,  N.  Wales,  have  been  described  by  A.  Hutchinson.  They  are  doubly  terminated 
pyramids  or  quartzoids,  showing  one  form  iy)  only;  also  a  number  of  pyramids  in  the  same  zooe, 
with  the  basal  plane  and  a  pyramid  of  the  other  series  r  (1011)  Hutchinson,  =  d  (1121)  of  p.  208. 
Referred  to  these  two  positions  the  forms  noted  are: 

p.  208         Hutchinson  p.  208         Hutchinson 

(0001)  =  e  (0001)  n  (1012)  =  m  (1123) 

d  (1121)  =  r  (1011)  p  (101 1)  =  X  (2248) 

/  (1018)  =  /  (11  •2*12)  y  (2021)  =  y  (4488) 

»  (1018)  =  *  (2249)  m  (1010)  =  a  (1120) 

Of  the  above,/  is  new  but  uncertain:  the  author  suggests  the  complex  symbol.  4*4*9*51, 
with  which  the  observed  angle  (ef  =  12"  14)  agrees  more  closely.    liin.  Mag.,  9,  5,  1890. 

Zinc.  p.  14.  Stated  to  occur  in  Transvaal,  S.  Africa,  W.  E.  Dawson,  Min.  Mag.,  6,  iix. 
1885.  The  reported  occurrence  in  Shasta  Co.,  California,  referred  to  on  p.  14  has  not  been 
positively  substantiated  (Durden). 

ZiRCAKBiTE  C,  U.  Shepard,  Coutrib.  Min.,  1877.  A  massive,  compact,  or  cellular,  yellowish 
brown,  opaque  mineral.  H.  =  2-2-5.  B.B.  infusible.  Chemical  nature  unknown.  With 
cyrtolite,  at  the  granite  quarries  of  Rockport,  Mass. 

Adelite  //.  Sjogren,  G.  FOr.  F5rh.,  13,  781,  1891.     A  basic  arsenate  of  calcium  and  mn^- 
nesium  from  Norduuuk  hiuI  L&ngban,  Sweden.     In  masses  of  a  gray  color.    H.  =  5.    6.  =  3'76 
Calculated  formula  :  Ha0.2CH0.2MgO.AS)Oft.    A  relation  to  the  ofivenite  or  wagnerite  git>up  is 

suggested. 

SvABiTB  H.  ^ogren,  G.  F5r.  Fftrh.,  13.  789,  1891.  In  hexagonal  prisms  wlih  the  forms: 
c  (0001,  O),  m  (lOiO,  /),  X.  (1011,  1).  f>  (1121,  2-2):  measured  angles  aw'  =  36*  10  .  mx  =  ♦50'  2^, 
.♦.  i  =  07143.  H.  =5.  G.  =  3'52.  Luster  vitreous  to  greasy.  Colorless.  Also  in  fibroos 
crystalline  aggregates.  Ctilculated  formula:  HsO.lOCaO.SAssO*;  a  relation  to  the  apatite  group 
is  suggested.    From  the  Harstig  mine  at  Pnjsberg,  Sweden,  associated  with  schefferite. 
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Thb  following  catalogue  of  American  Localities  of  Minerals  is  supplementary  to  the 
Descriptions  of  Species.  U  is  intended  to  give  fuller  information  than  was  possible  in  the 
preceding  pages  of  the  occurrence  of  individual  species  and  their  association.  It  is  essentially 
%n  bistoncal  Rst,  and  does  not  claim  to  state  what  minerals  may  be  found  at  a  given  place  at 
4lie  present  time.  Many  localities  once  prolitic  are  now  exhausted,  and  many  others  will  yield 
specimens  only  after  much  time  and  money  have  been  spent  in  opening  them.  Notwithstanding 
these  limitations,  however,  the  catalogue  will  prove  of  great  aid  to  the  mineralogical  collector 
iu  selecting  his  routes  and  arranging  tne  plan  of  his  journeys. 

Except  in  the  case  of  very  rare  species,  only  important  localities,  which  have  afforded  cabinet 
specimens,  are  in  ^neral  included;  and  the  names  if  those  minercUs  obtained  in  good  speemefis  are 
diMUnguiehed  by  itaUcs.  When  the  name  la  not  italicized,  the  occurrence  is  not  regarded  as 
especially  noteworthy.  When  the  specimens  procured  have  been  remarkably  good,  an  exclama* 
tion-mark  (!)  is  added. 

ixicalities  for  coal  and  oil  are  not  given,  and,  for  the  most  part,  only  general  statements  are 
made  in  regard  to  the  occurrence  of  the  peculiarly  economic  minerals,  such  as  ores  of  iron, 
marble,  eic  For  detailed  information  iu  regard  to  these  i^uints.  the  reader  should  turn  to  ihe 
series  of  volumes  on  the  Mineral  Resources  ^i^  Unittd  States,  published  since  1882,  under  ihe 
auspices  of  the  U.  S.  G^)logical  Survey.  The  volume  for  1887  (pp.  688-812)  gives  a  summary 
for  each  state  and  territory  of  the  loadities  of  useful  minerals,  both  those  which  are  now  mined 
and  those  which  are  not.  In  regard  to  the  occurrence  of  marble  and  buihifng  stones  iu  general, 
reference  may  be  made  to  a  recent  work  by  George  P.  Merrill,  Stones  for  Building  and  Decoration, 
New  York,  1891. 

This  Catalogue  has  been  carefully  revised  since  it  last  appeared  in  print,  and  in  this  revision 
the  author  has  been  ably  assisted  by  many  gentlemen,  whose  contributions  have  done  much  to 
^ve  it  greater  accuracy  and  completeness.  Those  who  have  taken  chief  part  in  the  revision  are 
as  follows: 

¥*or  Arizcma  and  the  south  western  territories,  also  notes  on  Colorado,  Mr.  George  L.  English 
of  New  York  Citv ;  California,  Mr.  Henry  S.  Durden  of  San  Francisco  :  Colorado, "also  northern 
New  York,  Prof.  S.  L.  Penfield  of  New  tlaven  ;  Idaho  and  Montana,  Mr.  W.  H.  Melville  of 
Wasbingtou  ;  Maine,  Pn)f.  F.  C.  Robinson  of  Bowdoin  College;  Delaware,  Mr.  Fred.  J. 
Hilbiber  of  Wilmington  ;  Maryland.  Prof.  G  H.  Williams  of  Baltimore;  Michigan,  Prof.  A. 
C.  Xjane  of  HoughUm  ;  Minnesota,  Prof.  C.  W.  Hall  of  Minneapolis  ;  Missouri.  Mr.  Walter  P. 
Jenney  of  the  U  8.  Geol.  Survey,  and  Prof.  H.  A.  Wheeler  of  St.  Louis  ;  North  Carolina 
(also  notes  on  Pennsylvania).  Dr.  F.  A.  Genth  of  Philadelphia;  Pennsylvania,  Dr.  F.  A.  Genth, 
Or.  T.  D.  Rand,  and  Col.  Joseph  Willcox  of  Phihidelphia  ;  Texas,  also  S.  Carolina,  and  notes 
au  N-  Carolina,  Mr.  W.  E.  Hidden  of  Newark;  Virginia.  Profs.  W.  G.  Brown  and  H.  D.  Camp- 
bell of  I-iexington,  also  Profs.  F.  P.  Dunnington  and  W.  M.  Fontaine  of  the  University  of 
Vir^iiia;   Wisconsin,  Prof.  Wm.  H.  Hobbs  of  Madison;  Canada,    Mr.  G.  Ch.  Hoffmann  of 

Oifcivva.  «_  *    -B, 

Also  general   notes  from  several  of  the  gentlemen  above  named,  and    from  Prof.  7 
W.  Clarke  of  Wnshiugton,  Mr.  George  F.  Kuuz  of  New  York  City,  and  minor  notes  from 
oUiers. 
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General  Notes  for  the  New  England  iStote*.— The  most  interesting  localities  of  Maine,  as  of  tbe 
other  New  England  States,  are  those  of  the  veins  of  albitic  granite,  often  worlied  economically 
for  their  feldspar,  mica,  quartz,  and  frequently  affording  fine  specimens  of  many  rare  minerals, 
chiefly  as  accessory  original  constituents  of  the  veins,  m  part  also  secondary.  Among  iLese 
species  may  be  mentioned,  the  lithium  minerals,  lepidolite,  red  and  green  tourmaline,  ambly- 

gonite.  spodumene,  petalite,  triphylite  (and  lithiophilite);  also  bervUiuni  minerals,  t>eryl,  chryso- 
eryl,  and  rarely  herderite,  phenacite,  beryllonite  ;  further,  columbite,  cassiterite,  uraniDite, 
and  many  others. 

In  >faine,  localities  of  this  class  are  chiefly  in  the  western  part  of  the  state  in  Oxford  Co.; 
they  also  occur  in  New  Hampshire,  as  at  Acwoitb  ;  in  Massachusetts,  as  conspicuously  at 
Chesterfield  and  Goshen  ;  in  Connecticut,  as  at  Haddam,  Middletown,  Portland,  Glastonburjr, 
also  nt  Branch ville  and  vicinity,  and  elsewhere.  Further,  similar  occurrences  are  found  in 
Pennsylvania,  Virginia,  and  North  and  South  Carolina.  The  crystalline  schists  of  New  England 
often  afford  garnet,  tourmaline,  andalusite,  staurolite,  sillimaniie.  cyanile;  also  occaaioDally 
monazite.  corundum,  iolite,  etc.  In  Massachusetts  and  Connecticut  there  are  some  inierestiog 
localities  of  zeolites  and  associated  species  (datolite,  prehnite,  etc.)  connected  with  the  dikes  of 
'•trap"  rock. 

In  New  England,  mining  for  gold,  silver,  also  tin  (Maine,  New  Hampshire),  has  been 
attempted  at  various  points  on  a  small  scale,  but  with  no  success  ;  copper,  however,  is  obtained 
in  economic  quantities  (e.g.,  Vermont),  while  the  iron  mines  of  western  Massachusetts  and  Coo* 
necticut  have  been  long  productive.  Other  useful  minerals  sometimes  obtained  in  payiug 
quantities  (besides  the  feldspar,  etc.,  noted  above)  are  steatite,  graphite,  marble,  etc. 

Alh9Jiy.— Beryl!  green  and  black  tourmaline,  garnet,  feld»par,  roue  quarts,  rutile. 

Andover— See  Rumfokd. 

Auburn,  w.  part,  near  Minot  Une.— Lepidolite,  amblygoniU,  cassiterite.  colorless,  green, 
blue,  etc.,  tourmaline/  apatite,  lierderite,  triplite,  cookeite.  allanite.  garnet,  molybdenite,  beryl, 
albite,  oithoclase,  quaitz.  biotite.  damourite. 

Bath.— Vesuvianite,  garnet,  magnetite,  graphite. 

Bethel. —  Cinnamon  garnet,  calcite,  titanite,  beryl,  pyroxene,  amphibole,  epidote,  graphite, 
talc,  pjrrite,  arsenopyrite,  magnetite. 

Bmgham.—Massiw  pgrite,  galena,  sphalerite,  andalusite. 

Blue  Hill  Bay.— ^r^nt€/z;  iron,  molybdenite/  galena,  apatite /  fluorite/  black  tonnnalme 
(Long  Cove),  black  oxide  of  manganese  (Osgood's  farm),  rhodonite,  bog  manganese,  wolfmmitc. 

At  the  Blue  Hill  copper  mmes,  chalcocite,  chal  copy  rite,  cuprite,  bomite,  tetrahedrite, 
arsenopyrite,  pyrite. 

Bo wdoin. — Rose  quartz, 

Bowdoinham. — Beryl,  molybdenite. 

BrxmBwick.— Green  mica,  garnet  /  black  tourmaline  /  molybdenite,  epidote.  ealeile,  mwe^ 
vite,  feldspar,  beryl,  titanite,  coUimbite,  pyrite,  rutile. 

Buckfield. — Garnet  (estates  of  Waterman  and  Lowe),  museovite/  tourmaline/  magnetite. 

Byard's  Point.— Arsenopyrite. 

Oamdage  Parm,— (Near  the  tide  mills),  molybdenite,  wolframite. 

Oamden.— Chiastolite,  galena,  epidote,  black  tourmaline,  pyrite,  talc,  magnetite. 


MAINE.  1055 

Oanton. — (Jhry9oh&ryl,  feldspar,  mica  (rained). 

Oaxmel  (Penobscot  Co.).— Stibnite,  tetrabedrite,  pyrite,  chiastollte. 

Oorinna. — PffnU,  arsenopyrite. 

Deer  Isle. — Serpentine,  terd-anti^ue,  asbestus,  diallnge,  maguetite,  talc  (mined),  barite. 

Dexter. — Galena,  pyrite,  sphalerite,  cbalcopyrite.  green  talc. 

I^iacfield. — Native  copperas,  graphite. 

Bast  Woodstook.  —Muscovite,  garnet. 

Farmington.— (Norton's  Ledge),  pyriie,  graphite,  garnet,  staurolite. 

Franklin  Plantation.— Beryl. 

Freeport.  — Rose  qtutrU,  garnet,  feldspar,  scapolite,  graphite,  museowte,  amphibole,  green 
mica. 

FryebuTg. — Garnet,  beryl. 

West  Gardiner,  along  the  LitcL field  border.     See  Litchfield. 

Georgetown. —{Parker's  Island),  beryl/  black  tourmaline,  grtiphite. 

CiorhauL — Audalusite. 

Greenwood. — Graphite,  black  manganese,  beryl/  ehryeoberyl,  areenopyrite,  caasiterite,  mica, 
roee  quarlz,  garnet,  corundum,  nlbite.  zircon,  molybdenite,  mngnetite,  melaulerite. 

Hebron,  7  m.  s.  of  Mt.  Mica  in  Paris. — Lepidolite,  amblygonite  (hebronite),  rubeUite/  indico- 
lite,  green  tourmaline,  damourite  (>is  altered  tourmaline),  mica,  beryl,  apatite,  albiie,  pollucite, 
ehildrenite.  herderite,  eookeite,  easeiterite,  arsenopyrite,  vesuvianite. 

Katahdin.— Mines  of  limotiite,  hematite. 

Ijinnaaiis. — Hematite,  limonite,  pyrite,  l>og-iron. 

Ijitchfield. — Sodalite,  eaneriniie,  elaolite,  zircon,  hydronepheliie,  albite,  spodumene,  musco- 
Tite,  pyrrhotite  (from  boulders),  biotite. 

Lovell.— Beryl. 

Ijubeo  Ijead  BCines. — Galena,  ehalcapyrite.  sphalerite,  bomite. 

Blachiaaport. — Jaaper,  epidote,  lauraontite. 

Madawaska  Settlements. —  Vivianite. 

BAinot.— iSSsry/,  emoky  quartz,  vesuvianite. 

Monmouth. — Actinolite,  apatite,  eloBoliie,  zircon,  staurolite.  plumose  mica,  beryl,  mtile. 

Mt.  Abraham. — Andalueite,  staurolite. 

Norway. — Cfirysoberyl  /  molybdenite,  beryl,  rose  quartz,  orthoelase,  green  tourmaline.  aUnie, 
lepidolite,  cinnamon  garnet,  triphylite  (lithiophilite).  eookeite,  cassiterite,  amblygonite. 

Orr'a  Island. — Steatite,  garnet,  andalusite. 

OmSord. —Garnet,  beryl,  apatite,  wud,  zircon,  mueeomte,  orthoelase. 

Paris,  on  Mt.  Mica. — Green/  red/  black  and  blue  tourmaline/  mica/  lepidolite/  feldspar, 
albiie,  quartz  crystals  /  rose  quartz,  cassiterite,  amblygonite,  apatite,  coluinbite,  zircoti,  brookite» 
beryl,  smoky  quartz,  spodumene.  eookeite,  lOIlingite,  triphylite.     See  Hebuon. 

Paraonsfield. —  Vesutvinite  /  yelloto  garnet,  pirgasite,  adularia,  Inbnulorite  (cryst.).  scapolite, 
galena,  sphalerite,  cbalcopyrite. 

BervL— Crystallized  pyrite,  columbite,  beryl,  spodumene,  triphylite  (cry.st.),  chrysoberyl, 
pstalite,  amblygonite, 

Phippsborg. —  Yellow  garnet  /  manganesian  garnet,  tesuvianite,  pargasite,  axinite,  laumoni- 
xiM  I  chabazite,  an  ore  of  cerium  ? 

Poland. — Vesuvianite,  smokjr  qunrtz,  cinnnmon  garnet. 

Portland. — Pre/inite,  actinolite.  gsirnet,  epidote,  ametbyst,  calcite. 

Pownal. — Black  tourmaline,  fel£par,  scniiolite.  pyrite,  actin(»lite,  apatite.  n)se  quartz. 

Raymond. — Magnetite,  scapolite,  pyroxene,  lepidolite,  tremolite,  amphibole,  epidote.  ortho- 
elase, yelloto  garnet,  pyrite,  vesuvianite. 

Rockland. —Hematite,  tremolite.  quartz,  wad,  talc,  calcite. 

Rumford. — On  n.  slope  of  Black  Mtn.,  tourmaline  (red),  lepidolite,  spodumene,  eookeite, 
jfellow  garnet,  tesuvianite,  pyroxene,  apatite,  scapolite,  cassiterite,  auiblygouite,  muscovite,  albite, 
i^raphite. 

Sanford  (York  Co.),— Vesuvianite/  albite,  calcite,  molybdenite,  epidote,  black  tourmaline, 

labradorite. 

SesacMmont.— Andalusite,  tourmaline. 

South  Berwick.— Chiastollte. 

Standiah. — Columbite/  tourmaline,  andalusite,  pyrrhotite. 

StonehsLm..— 'Columbite,  clii'ysoberyl,  lierderite,  topaz,  beryllonite,  caasiterite,  bertrandite, 
pheaacite.  hamlinite.  mica  (curved),  triplitf,  beryl,  fluorite. 

Stowe.— Chrysoberyl,  sillinmniie. 

Streaked  Monntain.— J9^//  bltick  tourmaline,  mica,  garnet. 

Sullivan. — At  the  Sullivan  mining  district  (also  in  Franklin  and  Hancock),  galena,  argent- 
ite,  silver,  cerargyrite,  pyrargyrite.  chu  I  copy  rite,  pyrite,  stephanite,  sphalerite,  also  gold, 
native  bismuth. 

Tliomaston. — Calcite,  tremolite,  hornblende,  titnnile.  arsenical  iron  (Owl's  Head),  black  man- 
iranesc  (Dodge's  MounUdn),  t/iomwnife,  talc,  sphalerite,  pyrite,  galena. 

Topsham  — Quartz,  allanite,  elirysoberyl,  garnet,  orthoelase.  muscovite.  albite.  black  tour 
tnaline,  amphibole,  apatite,  zircon,  beryl,  ifi»iena,  splinleriie,  pyrite.  galniiic,  magnetite. 
bismuthinite,  cbalcopyrite,  arsenopyrite,  luugslite?  molybdenite,  columbite. 

Union.— Magnetite,  bog  iron  ore. 
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Wales.— Axioite  in  boulder,  alum,  copperas. 
Warren.— Calcite,  dolomite. 
Wz^j&rville.—CryBiaUiied  pyrite. 
West  Oardiner.— lolite,  blue  sodalite. 
Whitiiig.— Cbalcopyiite,  molybdenite. 

Windham  (near  tbe  bridge).— itouro^ittf,    9podumene,   garnet,  beiyl,  ameUiyst,  cyaatif 
tourmaline. 

Winalow. — Cassiterite  in  thin  veins  on  slate,  white  beryl. 
Winthrop  — 8tau7*olite,  pyrite,  amphibole,  garnet,  beryl,  copperas. 
Woodatock. — OraphUe,  hematite,  prebnite,  epidote,  calcite. 
York. — Beryl,  vivianite,  oxide  of  manganese. 

NBW  HAMP8HIRZI. 

Acworth. — Beryl!  mica!  tourmaline,  erthoekue,  ctlbUe,  rtmequartM,  eolumbitel  cyioitfl^ 
■Ut-^uite,  biotite,  garnet,  cyanite. 

Alexandria.  — Muscovite. 

Alsiead. — Mica  I  allnte,  hkbck  tourmaline,  molybdenite,  andalusite,  staurolite. 

Amherst. —  VeeuvianiU,  yellow  garnet,  pargiisite,  ametbyst,  pyroxene,  magnetite. 

Antrim.  — Grapbite. 

Bartlett.— iffi^/K?^}^,  hematite,  quartz  crystals,  danalite,  limonite,  emoky  quarte, 

Bath.— Giileua,  chalcopyrite,  alum. 

Bedford. — Trcmolite.  epidote,  grapbite,  mica,  tourmaline,  alum,  quartz,  graphite. 

Bellows  Falls —Cyanite,  staurolite.  prehnite,  calcite. 

"Beaton.— Epidote,  beryl,  magnetite. 

"BeirMka,— Chalcopyrite,  pyrite,  magnetite,  ampbibole. 

Bristol. — Qrnphiie.  galena. 

OejoptOTL.— Beryl ! 

Canaan. — Gold  in  quartz  veins  and  alluvium,  garnet, 

Charlestown. — Staurolite,  andalusite,  prebnite.  cyanite. 

Chatham.- Green  lluorite. 

Concord.— Sillimanke. 

Oomiah. — Rutile  in  quartel  (rare),  staurolite,  stibnite. 

Croydon. — lolitef  cbalcopyrite  pyrite,  ^rr/u^^tte,  ^alerite. 

Bast  Wakefield.— Beryl. 

Bnfield.— Gold,  ffalena,  staurolite,  green  quartz,  ripidolite. 

Francestown. — aoapetone,  areenopyrite.  quartz  crystals. 

Franconia.— Arsenopyrite,  cbalcopyrite. 

Qardner  Mtn. — (luilcopyrite,  pyrite,  galena,  azurite,  malachite. 

Qilmanton. — Tremolite,  epidoie.  muscovite,  tourmaline,  limonite,  quartz  crystals. 

Qoshen. — Orapliite,  black  tourmaliue. 

Qrafton.— J/i^e^te  (qunriied  at  Glass  Hill,  2  m.  S.  of  Orange  Summit),  allnte  /  blue,  green, 
and  yellow  beryls/  (1  m.  S.  of  O.  Summit),  tourmaline,  garnet,  IriphylUe,  apatite,  fluorite, 
coiumltite,  molybdenite,  rbodonite. 

Orantham. — Gray  staurolite  ! 

Oroton.— Arsenopyrite,  beryl,  muscotite  crystals,  ortboclase,  columbite. 

ELanorer. — Garnet,  bktek  tourmaline,  quartz,  eyanite  epidote,  anorthite,  cyanite,  zoisite. 

Haverhill. — Garnet  I  arsenopyrite,  natiw  arsenic,  galena,  sphalerite,  pynte,  cbalcopyrite. 
magnetite,  marcasite,  steatite. 

Hebron.— .fiS^r^Z,  andalusite,  grapbite. 

Hinsdale. — Bnodonite,  molybdenite,  indicolite.  black  tourmaline. 

Jaokson. — Drusy  quartz,  cassiterite.  arsenopyrite,  native  nrseidc,  Jluarite,  apatite,  magnetHe^ 
molybdenite,  wolframite,  chalcopyrite,  bornite. 

Jafrey  (Monadnock  Mi.).— Cyanite,  limonite. 

Keene. — Graphite,  soapstone,  milky  quartz,  rose  quartz. 

Tiandsff. — Molybdenite,  magnetite,  pyrrliotite. 

I«ebanon. — Limonite,  arsenopyrite,  galena,  magnetite,  pvrite. 

Ziisbon. — Staurolite,  garnet,  magnetite,  amphUfole,  epidote,  toisHe,  hematite,  arsenopyrite, 
galena,  gold,  ankerite.  Franconiii  iron  mine,  amphibole.  epidote,  taisite,  hematite,  magnetite, 
garnet,  arsenopyrite  (danaite),  molybdenite,  prehnite,  cyHuite. 

lattleton  — Ankerite,  gold,  bornite,  cbnlcopyrite.  malachite,  ilmenite,  chlorite. 

Lyman. — Gold,  arsenopyrite,  ankei*ite,  dolomite,  galena,  pyrite.  pyrrhotiie. 

Isyme  —Cyttnite  (N.  W.  part),  blciek  tourmaline  rutile,  pyrite.  chtilcnpyriie  (East  part),  sdh 
nite,  molybdenite,  cassiterite,  staurolite. 

Madison. — Galena,  sphalerite,  chalcopyrite,  limonite. 

Marlow. — Tourmaline. 

MeniauLok.—Rtttile/  (in  gneiss  nfuliiles  in  granite  vein). 

Middletown. — Rutile,  arsenopyrite. 

Milan — Cfialeopyrite,  galena,  sphalerite. 

MillsfieldL— Beryl,  garnet. 
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Monadnook  Moimtalii.— Andalusite,  amphibolc,  garnet,  graphite,  toarmalioe,  ortboclase, 
lOlimaoite. 

Naahna.  — Muscoylte , 

New  Zjondon.— Beryl,  molybdenite,  muicante, 

Newport. — Molybdenae^  staiirolite. 

North  Chatham  (Bald  Face  Mt.).— Phenucite,  topaz. 

Orange. — Blue  beryl!  OraiigL*  Summit,  chrysoberyl,  mueooviie  (W.  side  of  mountain),  albUe^ 
tourmiiliiie.  Hp»iTito,  gHleDu.  limonite. 

Orford.— ^otCA  tourmaline  (obtained  witb  difficulty),  steatite,  rutHe,  eyanite,  ilmenite» 
gurnet,  graphite,  molybdeuiie,  pyrrbotite,  melaconite,  cbulcopyrite,  cbalcociie,  malachite, 
galena,  ripidolite. 

TiBrmojit,—Mieneeou»?iefnatitef  barite,  mica,  apatite. 

Plymouth.— Columbite,  beryl. 

'Biohmond.—Iolite,  rutile,  steatite,  pyrite.  nntbopbyllite.  talc. 

Kye.—ChiMtolite  (iit  Bour's  Head,  in  boulders). 

Saddleback  Mt.— Black  tourmaline,  garnet,  spinel. 

Shelbome. — Oalena,  black  ttpJtalerite.  chaleopyrite,  pyrite,  pyroludte. 

Springfield.— Beryl  (eight  inches  iu  diameter),  manganeeian  garnet!  block  taumuUine!  in 
mica  schist,  albite,  mien,  rose  ouurtz. 

Snllivan.— 7i»urma/t7M  (black)  in  quartz,  beryl. 

Sorry. — Amethyst,  galena,  tourmaline,  cyauite. 

Sntton. — Orapfiite,  beryl. 

Unity  restate  of  James  Neal).— Chalcopyrite,  pyrite,  ehlorophyllUe,  green  roicii,  actinolite, 
garnet,  magnetite,  tourmaline. 

Wakefield.— Orthoclasc,  mica,  columbite;  in  East  Wakefield,  beryl, 

Walpole.— Chinsiolite,  staurolite,  mica,  graphite. 

Ware. — Graphite. 

Warren. — Chalcopyrite,  sphalerite,  epidote,  quartz,  pyrite,  tremolite,  galena,  rutile,  UUc, 
molybdenite.  einnamon-Mtone  !  pyroxene,  arophibole.  beryl,  eyaniie,  tourmaline  (massive). 

Waterville.— Labnidorite,  chrysolite,  amethyst. 

Westmoreland  (south  pfirt\.— Molybdenite/  apatite!  blue  feldspar,  bog  manganese  (north 
▼illaicet,  quartz,  HJnoihysi,  fluorite,  chalcopyrite.  molybdite 

White  Mts.  (Notch  near  the  "  Crawnird  House").— Qreen  fluorite,  quartz  crystals,  black 
tourmaline,  andalushe,  amethyst,  araazoo-stone;  also  andalusite  abundant  in  the  gneiss  of  Mt. 
Washington. 

Whitefield. —Molybdenite. 

Winchester.- Pymlusite,  rfukUmite,  rhodochrosite,  magneUte,  pyrite, spodumene,  t&urmaUna, 

VBRMONT. 

AthBUM.— Steatite,  ankerite,  actinolite,  garnet. 
Baltimore. —  Serpentine,  pyrite  ! 
Biumet. — Qraphile. 
Belvidere.— ISteatite,  chlorite. 
"Bwaikikg^XL,— Pyrolusite,  Umonite. 
Berkshire  —J^»do(tf.  hematite,  magnetite. 

Bethel.— il(;^/7k»/}(e/  tnlc,  chlorite,  octahedral  iron,  rutile,  ankerite  in  steatite. 
Brandon. — Pyrolusite,  psilomelane.  Umonite,  lignite,  kaolinite,  statuary  marble;   graphite, 
chalcopyrite,  galena. 

Brattleboroogh.— Black  tourmaline  in  quartz,  mica,  zoisite,  rutile,  nctinolite,  scapolite, 
spodumene.  roofing  slate. 

Bridgewater. — Talc,  dolomite,  magnetite,  steatite,  chlorite,  gold,  native  copper,  sphalerite, 
galena,  blue  spinel,  chalcopyrite. 

Bristol.  —RutHe,  limonJte,  mancanese  ores,  magnetite. 

Brookfield.— Arsenopyrite,  pyrtte, 

Oabot. — Garnet,  staurolite.  amphibole,  albite, 

Oavendish.— Garnet,  serpentine,  tale,  steatite,  tourmaline,  asbestus,  tremolite. 

€}he9ter.— Asbestos,  feldspar,  chlorite,  quartz. 

Chittenden.— Psilomelane,  pyrolusite,  limonite.  hematite  and  magnetite,  galena,  iolite. 

Oolohester.— Limonite,  iron-sand,  jasper,  alum. 

Gorinth.— Chalcopyrite  (has  been  mined),  pyrrhotite,  pyrite,  rutile. 

Ooventry.— Rhodonite. 

Oraftabnry  — Mica  in  concretions,  calcite.  rutile. 

Outtingsville.  —Chalcopyrite,  pyrite. 

"Oerby . — M ica  (ftdnmsite). 

. — Clialeopyrite,  pyriie  (copper  mines  recently  reopened). 
Haven.— 7^^/<^  slate,  pyrite. 
farmington  — Andalusite. 

itcher.— Pyriie,  magnetite,  acicular  tourmal'    i 
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Qrafton.— The  Grafton  steatite  quarry  is  in  Athens;  quarts,  actinolite. 

Quilford.— Scapolite,  rutile. 

Hartford.— Caldte,  pyritel  eyanite,  quartz,  tourmaline. 

Irasburgh.— Rbodouite.  pHUnneLane. 

Jay. — Chromite,  serpentine^  amianthus,  dolomite. 

Lowell. — Amiantlius,  serpentine,  cerolite,  talc,  chlorite. 

Manchester.  — Limonite. 

1ILax\horo\—Rfiomh  spar,  steatite,  garnet,  magnetite,  chlorite. 

Middlesex.— liu  tile  I  (exhausted). 

Monktown. — Pyrolusite,  limonite,  feldspar. 

Moretown. — Snwky  qiuirU!  steatite,  talc,  wad.  rutile,  serpentine. 

Mount  Holly. — Asbestus,  chlorite. 

New  Fane. — Glassy  and  asbestiform  actinolite,  steatite,  green  quartz  (called  chrysopiweatthe 
locality),  chalcedony,  drusy  quartz,  garnet,  ehratnie  and  titanic  iron,  ankerite,  serpentine,  ratile. 

Norwich. — Actinolite,  feldspar,  brown  spar  in  talc,  eyanite,  zoisite.  chalcop^Tite,  pyrite. 

Pittsford. — Limonite,  manganese  ores,  statuary  marble  f 

Plymouth. — Siderite,  magnetite,  hematite,  gold,  galena,  also  limonite,  kaolin. 

Putney.— Fluorite,  limonite,  rutile  and  eoisite  in  boulders,  staur elite. 

Reading.—  GUmsy  actinolite  in  talc. 

WL,BaLdahoro\-' Glassy  actinolite,  steatite,  hematite. 

Rochester. — Ruiile.  hematite  ciyst.,  magnetite  in  chlorite  slate. 

Rockingham  (Bellows  Falls).— Oyanite,  indicolite,  feldspar,  tourmaline,  fluorite,  caldte^ 
piehnite,  staurolite. 

Bxi^bury.—Ihlomite,  tale,  serpentine,  asbestus,  quai*tz. 

Rutland.— Jt/a^7ie«it0,  white  marble,  hematite,  serpentine. 

Sharon. — Quarts  crystals,  eyanite. 

Shoreham. — Pyrite,  black  marble,  calcite. 

Strafford.— Magnetite  and  chalcopyrite  (has  been  worked),  native  copper,  amphlbole 
copperas. 

Thetford. — Sphalerite,  galena,  eyanite,  chrysolite  in  basalt,  pjTThotiie,  feldspar,  roofing  ttak, 
steatite,  garnet. 

Townahend. — Actinolite,  black  mica,  talc,  steatite,  feldspar. 

Troy. — Magnetite,  talc,  serpentine,  amianthus,  steatite,  ilmenite,  chlorite;  one  mile  south-etst 
of  Tillage  of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Missisco,  chromiie,  zaratite. 

Vershire. — Pyrite,  efialcopyrite,  native  copper,  malachite,  tourmaline,  arsenopyrite,  quartz. 

Wardaboro'. — 25oisite,  tourmaline,  tremolite,  hematite. 

Warren. — Actinolite,  magnetite,  wad,  serpentine. 

Waterbury. — Arsenopyrite,  chalcopyrite,  rutile,  guartM,  serpentine. 

WaLierTiile.^Steatite,  actinolite.  talc. 

Weathersfield. — Steatite,  hematite,  pyrite,  tremolite. 

Weatfield. — Steatite,  chromite,  serpentine. 

Westminster. — Zoisite  in  boulders. 

Windham. — Glassy  actinolite,  steatite,  garnet,  serpentine. 

Woodstock. — QuartB  crystals,  garnet,  zoisite. 

BftAS8AOHnSBTT& 

Athol.--Allanite,  epidotef  babingtonite?  mica. 

Auburn. — Masonite  (chloritoid). 

BtoTB.— Rutile  /  mica,  pyrite,  beryl,  feldspar,  gameL 

Qreat  Barrington.— Tremolite. 

Bedford. — Garnet. 

Belcherton.  — AUanite. 

Bemardston. — Magnetite  at  loc.  of  crinoidal  limestone. 

Beverly. — Columbite,  green  feldspar,  cassiterite. 

'BlBn^£ord.—Serpenti7^e,  anihopftyllite,  actinolite!  chromite,  eyanite,  rose  quartz  in  boalden. 

Bolton. — Scapolite!  petalite,  titanite,  ^ro^r^n^,  nuttalite,  diopside,  boltoniU,  apatite,  magneiite, 
ankerite,  allanite,  yttrocerite,  spinel. 

Bozborough. — Scapolite,  spinel,  garnet,  augite,  actinolite.  apatite. 

Brimfield  (road  leading  to  Warren).— /o/tte,  andalusite.  adulariu,  molybdenite,  mica,  garnet 

Brookfield. — Limonite,  garnet. 

Carlisle. — Tourmaline,  garnet/  scapolite,  actinolite. 

OhBlBudord.— Scapolite  (chelmsfordite),  chondrodite,  blue  spinel,  amianthus!  rose  quartz. 

Chester.- Amphibole.  scapolite,  zoisite,  spodumene,  indicolite,  garnet,  apatite,  magnetite, 
chromite,  stilbite.  heulandite,  analcite,  and  chnbazitc. 

At  the  Emery  Mine.  Chester  Factories.— (7<?rt/7idww,  margarite,  diaspore,  epidote,  oorondo- 
pbilite.  chloritoid,  tourmaline,  ilmenite,  rutile,  biotite,  eyanite,  amesite. 

Chesterfield. — Blue,  green,  and  red  tourmaline,  cleavelandiie  (albite),  lepidolite,  Miofty  o«af<<* 
fnierolite,  spodumene,  eyanite,  apatite,  beryl,  garnet,  quartz  crystals,  stauroUte,  casstterite. 
eolumbite,  zoisite,  autunite,  brookite  (eumanite),  scheelite,  anthophylUte,  bomite. 
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Oonway. — Pyrolusite,  fluorile,  zoisite,  ruiUe!  native  nlum,  g:ilenn. 

Ouomington. — BfiodoniUl  cummingtonite  (ampliibole),  mtircasite,  garnet. 

Deerfield. — Chabazite,  beulandite,  stilbite,  daioliie,   prehniie,  Datrolite,  analcite,  calcite, 
fiuorite,  diabaQtite,  saponiTe,  amethyst,  camel  inn,  chiilcedony,  agaUf  pyrite,  malachite. 

Fitchbnrg  (Pearl  U\\\).—Berj/lf  staurolite/  garnets,  molybdenite,  tourmaline. 

Fozborough. — Pyrite,  anthrctdte, 

Framingham.  — Garnet. 

Franklin.  — Amet  byst. 

Qloucester.  —DanaU'te. 

Qoahen. — Mica,  aUnte,  spodumenef  blue  and  green  tourmaline,  beryl,  eoirite,  smoky  quartz, 
columbite,  tin  ore.  galena,  beryl  (gosheuite),  cymutolite  (mixture  of  albite  and  muscovite). 

Greenfield  (in  sandstone  quarry,  i  m.  K.  of  villuge).— AUopbane. 

Hatfield. — Bariie.  galena,  sphalerite,  cbalcopyrite.  quartz  crystals. 

Hawley. — Micaceous  hefnatite,  massive  pyrite,  magnetite,  zoisite. 

Heath. — Pyrite,  zoisite. 

Hinsdale. — Limonite,  apatite,  zoisite. 

Hubbardaton. — Massiw  pyrite, 

Huntington  (name  changed  from  Norwich). —  Apatite f  black  tourmaline,  beryl,  spodumenef 
triphyUte  (altered),  sphalerite,  quartz  ciystals,  cassiterite. 

Lancaater. — Oyanite,  ehiastolite/  apatite,  staurolite.  pinite.  andalusite. 

Ijee. — Tremolite,  titanite;  chondrodite  in  cryst.  limestone  in  East  Lee. 

Leverett. — Barite,  galena,  sphalerite,  chalcopyrite. 

Ijeyden. — Zoisite,  r utile. 

Maiden. — Galena. 

Marblehead. — In  zircon-s.venyte,  sodalite,  elseolite. 

Martha's  Vineyard.— Liinoulte,  amber,  radiated  pyrite. 

Mendon. — Mica!  chlorite. 

Bftiddlefield. — Olassy  aclinolite.  ankente,  steatite,  serpentine,  feldspar,  drusy  quartz,  apatite, 
zoisite.  nacrite,  chalcedony,  talc!  deweylite. 

Billlbury. —  Vermiculite,  graphite. 

Mt.  Washington.— Garnet,  staurolite,  albite,  ottrelite,  ottrelite  and  ilmenite  growths. 

New  Braintree. — Black  tourmaline. 

New  Marlboro'. — Apaiite.  tourmaline,  eamet  (with  granophyre  structure),  muscovite 
crystals,  bi-pyramidal  quartz  (in  pegmatyte  of  Tobey  Hill);  chalcopyrite,  j!^rrAofo7«,  hornblende, 
magnetite  (at  Cleaveland  "Gold  mine  '*);  diopside,  tremolite.  quarts  crystals  (in  limestone). 

Newbury. — Serpentine,  chrysotile,  epidote,  vesuvianite,  siderite. 

Newhvaypoxl.— Serpentine,  nemalite,  autunite.— Argentiferous  galena,  tetrahcdrite,  chalco- 
pyrite, pyrargyrite,  siderite.  etc. 

Nor&field. — Columbite.  librolite,  cyauite. 

Norwich. — See  Huntington. 

Oxford.  — Arsenopy rile,  pyiite 

Palmer  (Three  Uivers). — Feldspar,  prehnite,  calcite. 

Telhaaa.—Asbestus,  serpentine,  quartz  crystals,  beryl,  molybdenite,  green  hornsUme,  epidote, 
amethyst,  corundum,  vermiculite. 

Plainfield. — Cummingtonite,  pyrolusite,  rliodonile. 

Richmond. — lAvRom^e,  gibbsite!  allophane. 

Rockport  (near  the  extremity  of  C.  Ann)  — Danalite,  cryophyllite,  annite,  cyrtolite  (altered 
zircon),  amazon-stone,  fergusonile,  green  and  white  ort/iocUue. 

Rowe.— Epidote,  talc;  at  Davis  mine,  pyrite,  chalcopvrite,  gahnite,  zoisite. 

Kxu»M.—Oamet !  mica,  serpentine,  t)eryl,  galena,  chalcopyrite. 

Salem. — Cancrinite,  sodalite,  elaeolite,  zircon. 

Sheffield. — Asbestus,  pyrite,  native  alum,  pyrolusite;  ruUle  in  limestone,  garnet,  staurolite, 
albite  in  schist. 

Shelbume.  — Rutile. 

Shatesbury  (east  of  Locke's  Pond). — Molybdenite. 

Somerville. — Prehnite,  laumontite,  stilbite,  chabazite,  quartz  crystals,  melnnolite,  babing- 
toiiite,  calcite,  epi  loiu. 

South  Royalston.  —  Beryl!  (now  obtained  with  great  difficulty),  mica!  feldspar!  allanite. 
ITour  miles  beyond  old  loc,  cm  farm  of  Solomon  Hey  wood,  mica!  beryl!  feldsptir!  ilnieiiite. 

Southampton. — Galena,  cerusslte,  au|rlesite,  wuljenite,  tiuorite.  bornite,  barite,  pyrite, 
chalc  )pyritc,  Mpiiilerite,  plios.ijeiiite.  pyromorphite,  stolzite,  chrysocoUa. 

Sterling. — Spodumene,  ehiastolite,  siderite,  arsenopyriie,  sphalerite,  galena,  chalcopyrite, 
pyrite  sterlingite  (damourite). 
Stoaaham. — Nephrite. 

Sturb'idge. — Graphite,  gnrnet,  apatite,  bog-ore. 
Swimpscot.— Or^tY^,  feldspar. 

Taunton  (one  mile  south). — Paiticolumbite  O'lmcnito). 

Turner's  Falls  (Conn.  River).— Chalropyriie,  prehnite,  chlorite,  siderite,  malachite, 
diab;intite. 

Tyringham  and  on  borders  of  Ot.'s  —Fyrojcene,  scapolite,  chondrodite,  titanite,  amphibole, 
9p^erostilbite, 
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Warwick.— il/(u«»M  garnet,  rcuUated  black  iourmaiine,  magnetite,  beryl,  epidote. 

Washington. — Graphite. 

WeBt&eld.—8ehHler  spar  (cllallngej.  terpentine,  eteatite,  cyanite.  smpolite,  aclioolite. 

W9BtloTd.—Andalu$tie  / 

Weat  Hampton. — Giileiia.  argentine,  pteudomorphoue  gvartB. 

West  Qtookhxidge.—Limonite,  fibrous  pyi-olusite,  Meriie. 

WilUamsburg.— ^istte,  pseiKloiiioipbous  quartz,  apatite,  rose  and  smoky  quartZi  galeoa, 
pyrolusitc*,  (thulcopyriie. 

Windsor.— ZoMsiftf,  actiiioliie,  rutUe! 

Worcester— Arsenopy  rite,  vusuviauite,  pyroxene,  garnet,  amiaDthus,  smoky  quartz,  graphite, 
calcitc,  bucholzite,  siderite,  galena. 

Worthington.  —  Cyitnite. 

Zoar. — Bitter  spar,  tale, 

RHODB  I8Z4AND. 

Bristol  —Amethyst, 

BurrlllviUe.— Amctbyst. 

Cranston. — Actinolite  in  talc,  mpbite,  cyanite.  mfca.  melaiiterite.  hematite. 

Cumberland. — Manganese^  epidote^  actinolite,  gainct,  titaiiiferuus  iron,  ma^etite,  bemstite, 
chalcopyrite,  bornite,  malacbite,  nzurite,  calcite,  apatite,  feldspar,  zoisite,  mic^a,  quartz  crys- 
tals, ilvaite.    Beacon  Pole  Hill,  crocidolite. 

At  Sueecb  Pond,  chalcopyrite,  ilvaite.  wad,  molybdenite,  magnetite,  epidote,  chlorite. 

Diamond  Hill. — Quartz  crystals,  hematite. 

Foster. — OyanitCt  hematite. 

Qloncester.— ifa^n«/tte  in  cblorite  slate,  feldspar. 

Johnston. — Talc,  ankerite,  calcite,  garnet,  epidote,  pyrite,  hematite,  magnetite,  chalcopyrite. 
malachite,  azurite. 

liincoln. — Qalena. 

Natick. — See  Wabwick. 

IXewTport,— Serpentine,  quartz  crystals. 

Portamonth. — Anthracite,  graphite,  asbestus,  pyrite,  chalcopyrite. 

Smithfield. — Dolomite,  caldte,  hitter  epar,  siderite,  naeriU,  serpentine  (bowenite),  tremolite, 
asbestus,  quartz,  magnetite  in  chlorite  schist,  talc!  octahedrite,  feldspar,  beryl. 

Valley  Falls.— Qraphite,  pyrite,  hematite. 

Warwick  (Natick  village).— JfcMontto  (chloritoid),  garnet,  graphite,  bog-ore. 

Westerly.— llmenite. 

WooDsocket. —Cyanite. 

CONNBCnCUT. 

Berlin. — Barite.  datolite,  sphalerite,  quartz  crystals. 

Bethel. — "i'o  u  rmii  liii  e. 

Bolton. — Btaun>lite,  chalcopyrite. 

Branchville.— In  a  vein  of  albiiic  irranite,  garnet,  aUnte,  mieroeUne,  amblygonile,  spodm- 
menef  cyrmttoliie,  marfarodiie  (curved),  eosphorite,  triploidite.  triplite,  reddingite,  dickinsuitite, 
lithiophilite,  natrophilite,  liureaulite,  rhodochrosite,  fairtieldite,  apatite,  microlite.  eolumbtU. 
pyrite,  tourmaline,  staurolite,  uraninite^  torbemite,  autunite,  vivhinite.  eucryptite,  chabazite, 
stilbiie   heuliuidite,  native  bismuth,  muscovite.  biotite,  beryl,  montmorillonite. 

Branford  (Stony  Creek).— Biotite,  apatite. 

Bristol. — CJuUcodie,  chalcopyrite,  bnrite,  borjute,  allophane,  pyromorphite,  caldte,  malachite, 
galenu.  quartz. 

Brookfield. — Galena,  calamine,  sphaleiite,  spodumene,  pyrrhotlte,  chalcopyrite. 

Canaan.— Ciil cite  (Canaan  Lime  Company's  quarry),  phlogopite,  green  ti-emolite  (Maltby's 
quarry):  diopside,  in  part  changed  to  tremolite,  fibrolite.  garnet,  hornblende  (Canaan  Mi.). 

Chatham.— Ai-senopy rite,  smaltite,  cloanthite  (chathamite),  scorodite,  uiccoliU%  beryl, 
ery  til  rite. 

OheBhire.—Barite  /  chalcocite.  bornite,  malachite,  kaolin,  natrulite,  prehnite,  ciiabaziit. 
dutolile,  cuprite. 

OheBter.^Sillimanite  /  zircon,  epidote. 

Cornwall.— (?7Yip/(t to.  pyroxene,  actinolite.  titanite,  scapolite. 

Dsaihury.—Danburite  with  oltgodase  (formerly),  brown  tourmaline,  orthoclase,  pyroxene, 
panithorite. 

Derby. — A  i*seii  opyrite. 

Farmington.— Prehnite,  chabazite,  agate,  native  copper,  diabantite. 

Qlastonbury  (nt  Hale's  qunrry ).—Colymhite,  muscovite.  orthoclase,  albite,  uraniniU. 

Qranby  (Simsbury  mines).— 6oniile.  chalcocite.  chalcopyrite,  malachite. 

Ouilford.— Ill  pnei»s,  iolite;  N   Guilford,  rutile  (boulder). 

'Bsiddmm.^—Chrysoberyl!  beryl,  epidote,  tournuiline,  orthoclase,  garnet,  Iolite!  chUropkylliifl 


*  The  pep^iiiMtyte  v«Mn«  of  Haddnm  have  their  conlinu'tion  iu  siinilnr  veins  in  Miildlctowa 
Porllanil,  and  Gl.iHionbiiry,  to  the  north;  in  some  caxes  doubt  exisin  as  to  tlie  ex«ct  locality. 
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oUgocUtu,  automolite,  magnetiie,  adularia,  nptitite,  colunUntef  zircon  (calyptolite),  mica,  pyrite» 
marcasite,  molybdenite,  allauiie,  bismuth  other,  bismutile,  cassiierite. 

Hadlyme. — Chabazite  iiud  stilbite  in  gneiss. 

Hiiiord.-^Datolite  (Kocky  Hill  quui  ry). 

Kent. — Limuuite. 

Utchfield. — Cyanils  with  corundum,  apatite,  and  andalusite.  ilmenite  (washing! on ite),  chal* 
copy  rite,  diaspure.  uiccoliferous  pyrrhotite,  niargurodite,  staurolite,  apatite. 

Lyme. — Guruet,  suustoue,  microcliiie. 

Meriden. — DatoliU  (greenish),  diabanlite. 

Bftiddlefield  Falls.— Uatolite,  chloiiie,  tu-..  In  amygdaloid. 

Middletown. — At  the  feld8|)ar  quarries,  mica,  a Unte,  feldspar,  eolumbite!  prehnite,  garnet, 
samarskite,  biotite,  monazite,  vesuviaiiiie,  berjfl,  topaz,  urauite,  uiNitite,  uraninite,  lepidolite  with 
^reen  and  red  tourmaline;  at  lead-miue  formerly  galenm,  chaleopyrite,  sphalerite,  quartz,  calcite, 
fiuorite,  pyrite  sometimes  capillary. 

Milrard.— Salite,  pyroxene,  asbestus,  Terd-antique  marble. 

Monroe.— See  Tbumbull 

New  Britain. — Prehnite  calcite,  datolite,  diabantite,  ogate,  barite;  copper  minerals  in 
small  quantities. 

New  Haven.— Serpentine,  snlite;  also  witli  the  trap  rocks,  prdiiiite,  launioutite,  and  the 
zeolites,  stilbite.  apophyllite,  very  «pnriugl.v ;  as  a  conlacl-miuernl,  giiinet 

New  Milford. — Beryl  (golden  yellow  and  green),  tourmaline,  mica,  feldspar. 

Newtown. — Cjfanite,  dutepore,  rutile.  damuurite,  tourmnline. 

Norfolk. — Biotite  crystals,  peeudomorphu  of  a  coUn'UhS  mica,  quarUt  andfbroUie  after  pUtgio- 
date  (at  Norfolk  granite  quarry,  the  latter  iu  blocksi. 

Norwich.— A  gneiss,  sillimanite,  monazite!  iolite,  corundum,  feldspnr. 

Portland. — At  feldspar  quarries,  orthoclnse.  aUfite,  museovite,  bwtite,  beryl,  tourmaline, 
bismuthlnlte.  bismutosphsrlte,  eolumbite,  apatite;  at  Pel  ton's  feldspar  tiuarry,  monazite. 

Plymouth. — Galena,  heulandite,  fluorite,  citlarophyllite /  garnet,  rutile. 

Roaring  Brook  (Cheshire). — Daiolitel  calciie,  prehnite,  saponite. 

Rozbury. — Siderite,  sphalerite,  pyrite!  galena,  quartz,  chaleopyrite,  nrscnopyrite,  limonite. 

Sadiabury. — Ldmonite,  pyrolueite,  miingunite,  triplite,  turgite,  scoviilite,  siauroliie 

8eym3iir. — Arsenopyrite,  pyrite,  native  bismuth. 

Sini'fbary. — Chalcoclte,  green  malachite. 

Southbory.- Rose  quartz,  laumontite,  pri'hnite.  calcite,  btirite,  staurolite,  garnet. 

Sonthington. — Barite,  datolite,  asteiinied  quartz  crystals,  diabantite. 

8ta£Ford.— Massive  pyrite.  alum,  coppei-as. 

TxnSvme.—DatoliU  I 

TrumbuU  and  Monroe. — Chlorophane,  topaz,  beryl,  dinsjiore,  pyrrhotite,  pyrite,  wheelite, 
w>fframite  (pseudomorph  after  scheelite),  native  bisniuih.  tungslite,  Mderite,  nrsenopyiitc,  argen- 
tiferous galena,  sphalerite,  scapolite,  tourmaline,  garnet,  albite,  augite.  graphic  tellurium  (?), 
margarodite. 

Washington. — Tripolite,  ilmenite!  (washiugtouite),  rhodochrosite,  natrolite,  andalusite 
(New  Preston),  cyanitu. 

Watartown  (near  the  Naugatuck). — White  salite,  monazite. 

West  Farms.— Aftbesl  us. 

Wiliimantic— In  gneiss,  topaz,  monazite,  ripidolite,  sillimaniie,  bismuthinitc,  bismutohphse- 
rite,  beryl,  orthoclase.  umninite. 

Winchester. — Magnetite. 

NBW  YORK. 

Of  economic  minerals,  halite  is  obtained  as  rock  salt,  also  from  salt  wells,  extensively  in  the 
western  counties  from  Cayuga  Lake  west  to  L.  Erie  (see  p.  155);  further  gypsum  in  the  same 
region.  HiMUiviite  at  Antwer)),  Jefferson  Co.;  limonite  in  the  south-eastern  part  of  the  state 
ea^t  of  tlie  Hudson  river,  chiefly  iu  Dutchess  and  Columbia  counties;  also  siderite  in  Columbia 
Co.  Magnetite  is  largely  mined  in  Essex  Co.,  and  occurs  widely  in  the  adjacent  counties  of  the 
Adirondack  region:  also  mined  in  the  Highlands,  in  Orange,  Westchester,  and  Putnam  counties. 
The  magnetite  mines  sometimes  furnish  beautiful  specimens  of  rare  miuerals,  e.g.,  allanite  at 
3Ioriah,  ciiondrodite.  etc.,  at  Brewster. 

The  most  interesting  lociilities  for  minerals  are  those  of  the  Archaean  in  St.  Lawrence  Co., 
niao  Franklin,  Jetlersfwi.  Lewis,  etc.,  counties.  Here  are  obtained,  at  many  points,  flue  pyroxene, 
amphiiiole.  albite  and  other  feldspars,  phlogopite,  tourmaline,  apntite,  titanite.  zircon,  etc.; 
tlicy  most  commonly  occur  in  crystalline  limestone  where  it  joins  the  schists.  Other  important 
localities,  also  in  the  Archcean.  tu-e  those  of  Oninge  Co  (Warwick,  Monroe),  in  the  south-eastern 
part  of  the  state,  where  in  the  crystalline  limestone,  ciiondrodite.  spinel,  et''.,  occur  abundantly. 

The  limestone  of  the  western  part  of  the  state  affords  (e.g.,  Lockport)  calcite,  dolomite, 
celeatite,  anhydrite,  etc. 

ALBANY  Co. — Bethlehem.— Calcite,  stalactite,  calcareous  sinter,  snowy  gypsum. 
Ooeymana  JLanding. — Gypsum,  epsomite,  quartz  crystals  at  Crystal  Hill,  '6  m.  S.  of  Albany. 
Watervliet. — Quftrtz  crystals,  yellow  drusy  quartz 
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Oayuoa  Cc—Aubum. — Celestite,  cnlcite,  fluorite,  epsomite. 
Springport.— At  Thompson's  plaster  beds,  sulphur  I  $eleniU. 
Union  S^x\xi%%,—Selenite,  gypsum. 

Olintok  Co. — Arnold  Iron  Mine.— Magnetite,  epidote,  molybdenite. 
Finch  Ore  Bed. — Caleite,  green  und  purple  fluorite. 
Plattsburg.— Nugget  of  platinum  in  drift. 

Columbia  Co. — Ancram. — Lead- mine,  galena,  sphalerite,  wulfenite.  chalcopjrrite. 

Canaan. — Chalcocite.  chalcopyrite. 

Catskill  Station.— Siderite  in  large  beds. 

Copake. — Limonite  (large  ore  beds),  graphite. 

Hudson. — SeUniU!  epsomite,  brown*spar,  wad^  siderite, 

Tiinlithgo. — Siderite  beds. 

New  liObanon. — Nitrogen  springs. 

DUTOHESS  Co.— Amenia. — Dolomite,  limonite,  tvrgite,  siderite. 
Dover.— Dolomite,  tremolite.  garnet  (Foss  Ore  Bedi,  limonite,  staurolite. 
FishkUl.— Dolomite;  near  Peckville.  talc,  asbestus,  graphite,  amphibole,  augite,  oetiMUts^ 
Umonite. 

North  Baat. — Chalcocite,  chalcopyrite,  galena,  sphalerite. 
Union  Vale. — At  the  Clove  mine,  gibbsite,  limonite. 

XISSEZ  Co. — Alexandria. — Eirby's  graphite  mine.  graphUe,  pyroxene,  scapolite,  titanite. 

Crown  Point. — Apatite  (eupyrcliroTte  of  Emmons),  brown  tourmaline!  in  the  apatite, 
chlorite,  quartz  crystals,  caleite,  pyrite;  S.  of  J.  C.  Hammond's  house,  garnet,  seapolite,  cbal- 
copyrile,  aventurine  feldspar,  zircon,  magnetite  (Peru),  epidote,  mica. 

Keene. — Scapolite. 

Lewia.— Wollastonite.  colophonite,  garnet,  labradorite,  amphibole,  actinolite;  10  m.  S.  of 
Keeseville,  arsenopyriie. 

Long  Pond. — Apatite,  garnet,  pyoxene,  vesuviauite,  coceolite!  scapolite,  magnetite,  hha 
ealcite. 

Mclntyre. — Ijibradorite,  garnet,  magnetite. 

Moriah.  at  Sandford  Ore  Bi^d.— Magnetite,  apatite,  allanite!  lanthnnite,  actinolite.  sod 
feldspar:  at  Fisher  Ore  Bed,  magnetite,  feldspar,  quartz;  ut  iiall  Ore  Bed,  or  **  New  Ore  Bed.'* 
magnetite,  tdrcon;  on  Mill  brook,  caleite,  pyroxene,  amphibole,  albite;  in  the  town  of  3iunah, 
magnetite,  bUick  mica;  Barton  Hill  Ore  Bed.  albite. 

Newcomh.— Labradorite,  feldspar,  magnetite,  hypersthene,  tourmaline. 

Port  Henry.— Brown  tourmaline,  black  tourmaline  enclosing  orthoclase,  mica,  rose  ^arti, 
serpentine,  green  and  black  pyroxene,  amphibole,  cryst.  pyrite.  graphite,  wollastonite,  pyrrhotite. 
adularia,  phlogopitel;  at  Mineville,  magnetite  in  large  quantities,  also  in  fine  crystals;  io 
Champlain  iron  region,  uranothorite. 

Roger's  Roc£ — Graphite,  wollastonite,  garnet,  feldspar,  adularia,  pyroxene,  titanite, 
coceolite. 

Schroon. — Caleite,  pyroxene,  chondrcdite. 

TiconderogSL.—Grajitite/  pyroxene,  salite,  titanite,  black  tourmaline,  cacozenite?  (Mt 
Defiance). 

Weatport.— Labradorite,  pi-ehnite,  magnetite. 

Willaboro'. —  Wollastonite,  colophonite,  garnet,  green  coceolite,  amphibole. 

JEFFERSON  CO.— Adams.— Fluorite,  calc  tufa,  barite. 

Alexandria.— On  S.  E.  bank  of  Muscolonge  Lake,  fluorite  (exhausted),  phlcgopite, 
chalcopyrite,  apatite;  on  High  Island,  in  the  St.  Lawrence  River,  feldspar,  tourmaline,  amphibole, 
crthocUise,  celestite. 

Antwerp. —Sterling  iron -mine,  hematite,  chaleodite,  siderite.  caleite,  ankerite,  miUerite!  red 
hematite,  crystallized  quartz,  yelloie  aragonite,  niccoliferous  pyrite,  quarts  crystals,  pyrite;  at 
Oxbow,  caleite  I  porous  coralloidal  btirite;  near  Vrooman's  lake,  caleite!  vesuvianite.  phlogopi*e! 
pyroxene,  titanite,  fluorite,  pyrite,  chalcopyrite;  also  feldspar,  bog-iron  ore,  scapolite  (farm  of 
Egglescm),  serpentine,  tourmaline  (3'^ellow,  rare). 

Brownsville. — Celestite,  caleite  (4  m.  from  Watertown). 

IXatvael  Bridge.  — Gieseckiie!  steatite  pseudomorphous  after  pyroxene,  apatite,  phlogopite, 
orthoclase. 

New  Connecticut. — Ti  1  nu ite .  brown  phlogopite. 

Omar.— Beryl,  feldspar,  hematite. 

Philadelphia.— G^om^to  on  Indian  River,  in  the  village;  hematite. 

Pillar  Point.— Massiw  barite  (exhausted). 

ThereBA.—Flv4>rtte,  ctUcite,  hematite,  amphibole,  quarts  crystals,  serpentine  (associated  with 
hematite),  celestite,  »trontianite. 

Watertown. — Tremolite,  agaric  mineral,  calc  tufa,  celestite. 

Wilna.— One  mile  N.  of  Natural  Bridge,  caleite. 
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Qreene  CO.— Diamond  Hill.— Quartz  crystals. 

HERKIMER  Oo.— Fairfield.— Quartc  crystals,  fetid  barite. 

lattle  Falls.— Qtfarte  crystals/  barite,  calcite,  smoky  quarit;  1  m.  8.  of  Little  Falls,  caldte. 
brown  spar,  feldspar. 

MiddleviUe  — Quartg crystals/  ealciie,  dolomite. 

Newport. — Qaartt  crystals. 

BsiiiBhuxy.— Quartz  crystals  /  sphalerite,  galena,  P3rrite,  chalcopyrite. 

Stark.— Fibrous  celestite.  gypsum. 

IiEWls  Co.— Bonaparte  Ijake.— Wollastonite. 

Diana  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  and  2  m.  from 
Natural  Bv\^ge).—8capolite  /  wollastonite,  green  eoccolite,  feldspar,  tremolUe,  pyroxene/  titanite 
mica,  qunrtz  crystals,  pyrite,  pyrrbotite,  blue  caldte,  serpentine,  rensaelaerite,  zircon,  graphite^ 
chlorite,  hematite,  bog-ure,  apatite. 

Qreig. — Magnetite,  pvrite. 

IjOwyhJXe.  —  Calcite,  fluorite,  pyrite,  galena,  sphalerite,  calc  tufa. 

Martinsburgh.— Wad,  galena,  etc.  (formerly),  calcite. 

Monroe  Co  —'RochoBter.—Dolomite,  calcite,  snowy  gypsum,  fluorite,  celestite,  galena, 
sphalerite,  barite,  hornstone. 

MONTOOMBRT  CO.— Palatine.— Quorte  crystals,  drusy  quartz,  anthracite,  hornstone,  agate, 
garnet. 

B.oot.—Dnisy  quartz,  sphalerite,  barite,  stalactite,  galena,  pyrite. 

NEW  York  Co.— Kingibrldge.  — 79'«m^/tt«,  pyroxene,  mica,  tourmaline,  pyrite. 

New  York.— Serpentine,  amianthus,  actinolite,  pyroxene,  hydrous  anthophyllite,  garnet, 
staurolite,  molybdenite,  graphite,  chlorite,  beryl,  lasper,  necronite,  feldspar,  zenotime,  wollastonite. 
dumortieriie.  In  the  excavations  for  the  4lh  Avenue  timnel,  1875,  harmotome,  stilbite^ 
chabazite,  heulandite,  etc. 

Niagara  Co.— I«ewiston. — Epsomite. 

I^ockpoxt.— Celestite,  calcite,  selenite,  anhydrite,  fluorite,  dolomite,  sphalerite. 

Niagara  Falls.— Ca^tto,  fluorite,  sphalerite,  dolomite, 

OKBIDA  Co.— Boonville. — Calcite,  wollastonite,  coeeolite. 

Clinton.— Sphaletife.  lenticular  hematite  in  the  Clinton  group,  strontianite,  celestite,  the 
former  covering  the  latter. 

CKONDAOA  Co.— Oamillua. — Selenite  fin^  fibrous  gypsum. 
Syracuse. — Serpentine,  celestite,  selenite,  barile. 

ORANOE  Co.— Cornwall.- Ztreon,  chondrodite,  amphibole,  spinel,feld8par,  epidote,  hudsonlte, 
ilmeniie,  serpentine,  coccolite. 

Deer  Park.— Cry«<.  pyrite,  galena. 

Monroe. — Mica/  titanite/  garnet,  colophon ite,  epidote,  chondrodite,  cUlanite,  bucholzite, 
brr>wn  spar,  spinel,  amphibole,  talc,  ilmeniie,  pyrrhotite,  pyrite,  chromite,  graphite,  rastolyte, 
moronolite;  Wilks  and  O'Neill  Mine,  arngonite,  magnetite,  dimagnetite  (pseud.?),  jenkiusite, 
asbestus,  serpentine,  mica,  hortonolite;  Two  Poudb,  pyroxene /  c/iondrodite,  e^mphibule,  scapolite / 
xireon,  titanite,  apatite;  Grebkwood  Fcknace,  chondrodite,  pyroocene /  mica,  amphibole,  spinel, 
seapolite,  biotite/  ilmenite,  anoniite. 

Forest  of  Dean. — Pyroxene,  spinel,  zircon,  seapolite.  amphibole. 

Town  of  Warwick,  Warwick  VUlsLge.— Spinel  /  zircon,  serpentine/  brown  spar,  pyroxene/ 
timphxbolc, pscudomorphous steatite,  feldspar  /  (nock  Hill),  ilmenite,  clintonite,  tourmaline  (R.  H.), 
rutile,  titanite,  molybdenite,  arsenopyrile,  marcasite,  pyrite,  yellow  iron  sinter,  quartz,  jasper, 
mica,  co<'co1ite 

Amity.— Spinel/  garnet,  seapolite.  amphibole,  vesuvianite,  epidote/  seybertite,  Icuchten- 
bergite,  magnetite,  tourmaline,  wurwicUite,  apatite,  chondrodite,  tale/  pyroxene/  phlogopite, 
rutile.  ilmenite,  zircon,  corundum,  feldspar,  fluorite,  titanite,  calcite,  serpentine,  schiller  spar  (?), 
silvery  mica,  graphite. 

EdenvUlB.— Apatite,  chondrodite/  hair-brown  amphibole/  tremolhe,  spinel,  tourmaline^ 
tparwiekite.  pyroxene,  titanite.  mica,  feldspar,  arsenopyrite,  orpiment,  rutile,  ilmenite,  scorodite, 
sbalcopyrite,  leueopyrite  (or  l5llingite),  allauite. 

West  Point. — /feldspar,  mica,  seapolite,  titanite,  amphibole,  allanite. 

PUTNAM  Co.— Brewster,  Tilly  Foster  Iron  yixuQ.—Cliondrodite/  magnetUe,  dolomite, 
serpeutine  pseudomorplis.  brueite,  enstatite.  clinochlore,  biotite,  actinolite,  pyrrhotite,  fluorite, 
albite,  epidote,  titanite/  garnet,  apatite,  daiolite,  stilbite,  prehnite,  apop/iyllite. 
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Anthony's  Nose,  at  top. — Pyrite.  pyrrhotite,  pjrnxeDe.  amphibole,  magnetite. 
Oarmel  (Browirs  quarry). — Autbophyllite»  ui-seiiopyriie.  epidote. 
Gold  Spring.— 'i1tanile»  epidote. 

Patterson. —  White  pyroxene  !  ealeite,  udiettus,  tremolite,  dolomite,  massive  pyrite. 
Phillipstown.  -  Trtmoliie.  amianthus,  serpentine^  titan ite.  diopside, green  coccoUte,  amphiboly 
mapolite,  8lilbi!e,  mi(7i,  laumoutite,  ^urliotite,  calcite,  iiiaguelite,  chromite. 
Phillips  Ore  Bed.— Hyalite,  actiuolite,  massive  pyrite. 

RIOHMOND  Co.— RossviUe.— Lignite,  erpst.  pyrite. 

Quarantine. — Asbesttu,  amianthus,  aragonite.  dolomite,  gurhoJUe,  brucite.  serpentine,  tak, 
jnagnesiie. 

ROOKLAND  Co.— OaldwelL— Os^'te. 

Iiadentown.— Zircon,  nmlacbite.  cuprite. 

Piermont— Datolite,  stilbite,  apopbyllite,  pectolite,  prehnite,  thomsonite,  calcite,  cbabazite. 

St.  JjAWRBjuob  Oo. — Osaiton.^Massite pyrite.  ealeite,  brown  tourmaline,  litanite,  serpentine, 
talc,  rensselaerite,  pyroxene,  hematite,  cbulcopyrite. 

DeKalb.— On  Sprague  Downing's  farm  aud  Cnlviu  Mitchers  adioitiiiig.  diopside/  cryat. 
with  boru blende:  datolite  rare.  On  Andrew  Murtv's  farm,  wbite  or  oolorlesb  Untrmaline!  with 
pure  wbite  plUoffopite,  tremolite,  pyroxene,  serpentine,  apatite,  and  pyrite.  Near  Osborn'B  lake, 
at  Abner  Crosse's,  calcite  crystals,  barite,  fluorite,  brown  tourmaline,  tremolite  and  pblogopite. 
On  Francis  Mclutyre's  farm,  barite  I 

Edwards.— At  Freemonsburgh.  extensive  talc  mines,  fibrous,  pseud,  after  eustatite  (apilite) 
piuk  tremolite  (hexagonite;,  eustatite.  Transparent  white  phlogopite  at  the  Autbony  Mine. 
Brown  aud  silvery  micaf  scapolite,  apatite,  quiwUi  crystals,  actinolite,  tremolite/  beuiatiie. 
serpen  line,  magnetite. 

Fine.— Ou  Lorenzo  Guinup's  farm,  in  a  granite  vein,  large  pyroxene  ciyst.  (prisms over  a 
foot  in  diameter,  lookiu«^  iji^e  hnsaltic  columns),  titanite  ciyst.  as  large  as  a  dinner-plate, 
fiiiorite,  fine  suge-green  sircons,  calcite.  On  fida  Scott's  farm,  large  olig^Uise  cryst. .  pyroxene, 
Jluoriie,  calcite,  zircon,  pyrite,  apatite,  titanite. 

Fowler.— ^uarte  (dihexabedral)  with  hematite  and  badte,  sp/uUerite,  galena,  tremolite; 
foliated  wbite  tale  iit  Wm.  Woodcock's  mine,  near  the  village  of  Little  York.  Also  ^^alena, 
tremolite,  chalcedony,  bo^-ore,  satin  spar  (assoc.  witb  serpentine),  pyrite,  cbalcopyriie,  aciinuliie, 
renssel'terite  (near  SomerviUe). 

Qouvemear. — At  liicbville.  on  the  Reese  farm,  fine  brown  tourmaline/  with  tremolife! 
pyroxene,  apatite,  pyrite.  titanite  and  pliloaopite.  Near  David  Downing's  isLtm,  fiuoriie  in  twin 
cubes  (etcbefi).  Also  calcite/  serpentine/  anipbibole,  scapolite/  ortltoclase,  tourmttUne/  vtsu- 
vianite  (1  m.  S.  of  G.).  pyroxene,  diopside,  npatite.  rensselaeiite,  serpentine,  titanite,  fiuoiiie, 
barite  (farm  of  Judge  Dodge),  black  mica,  phlogopiXe,  tremolite/  asbestus,  hematite,  ^rapbiie, 
vesiiviauite  (near  Somerville  in  serpeutiue),  spinel,  bougbite,  scapolite,  p/tlogffpite,  dolomite;  f  m. 
W.  of  Somerville,  chondrodite,  spinel. 

Hammond. —^Ipa^'to  /  tircon/  (farm  of  Mr.  Hardy),  orthoclase  (loxocase),  pargasite,  barite. 
pyrite.  purple  fluorite,  tremolite,  phlogopite, 

Hermon. — Quarts  crystals,  hematite,  siderite.  pargasite,  pyroxene,  serpentine.  tourroaliDe, 
bog-iron  ore. 

Macomb. — Ou  John  McKiel's  and  Perry  Wasb burn's  farms,  brown  and  black  tourmaline/ 
pyrocene,  amphibole,  cUbite  (peiisterite).  graphite,  apatite,  phlogopite,  scapolite.  On  Miltoo 
Truax'8  farm,  large  amphibole  (six-sided  prisms)  in  calcite.  Veins  of  galena  on  manv  farms 
formerly  extensivel}'  worked.  On  Vilas  Ingram's  farm,  brown  tourmaline /  grap/iite  and  leldspar. 
Also  sphalerite,  mica,  titanite,  fluorite/ 

Mineral  Point,  Morristown.— Fluorite,  spbalerite,  galena,  phlogopite  (Pope's  Mills),  barite. 

Ogdensbnrgh.  — Labradorite. 

Pierrepont.— Ou  Ryland  Crary's  farm,  bUick  tourmaline/  black  phlogopite,  pyroxene  (of lea 
changed  to  uralite).  quartz  in  calcite.  On  Allen  W.  Wells'  farm,  large  liglit  gieen  amphibole 
with  pyroxene  and  oligoclase.  On  Reuben  Vaugbn's  farm,  dnrk  green  amphibole.  On 
T.  Fitzgerald's  farm,  large  scapolite  crystals,  albite  (peristerite).  pyroxene. 

Pitcaim. — Feldspar,  pyroxene,  zircon/  titanite,  satin  spar,  associated  witb  serpentine. 

Pope's  Blills.— See  Mineml  Point. 

Totsdsan,— Amphibole;  eight  miles  from  Potsdam,  on  road  to  Pierrepont,  feldspar,  tour- 
maiine,  black  mica,  amphibole. 

RoBsie.— On  James  Martin's  farm,  ccapoliie,  pyroxene,  titanite,  tourmaline,  black  phlogopite. 
Near  Gnisse  Lake,  on  Abner  Anahles  farm,  pyroxene  /  scapolite,  graphite/  in  splendid  cr)*8Uhi, 
witb  titanite,  and  feldspar:  tremolite  in  sbnrt  priHmntic  crystals. 

Also  (Iron  Mines). — Barite,  bematite.  coralloidal  arngonite  (near  Somerville),  quarts,  JV^ite. 
dolomite;  liossiE  Lead  Mine,  calcite,  galena,  pyrite,  eelestite,  chalcopynte.  bematite,  oenissile, 
anglcsite.  octa/iedral  fltioriie,  black  p/ilogopite;  elsewbere  in  Ros8ik,  calcite,  barite,  quartz  ens- 
tals,  chondrodite  (near  Yellow  loike),  feldspar  /  pargasite/  apatite,  pyroxene,  amphibole,  litamte. 
zircon,  mica,  fluorite,  serpentine,  antomolite,  pearl  spar,  grapbite. 

Ruaaell. — On  Sam.  Moore's  farm,  ligbt  green  pyroxene/  (uralite  on  the  exterior),  am] 
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bote/  feUUpar,  goapoliU,  phlogopUe.  On  Chns.  Buskurk'B  farm,  dahburitef  dntolile  (rare), 
scapolite.  pyroxcuti.  bluck  luunualiue,  albite,  quartz,  culcite,  pyrite,  black  phlogopite, 
amphibole. 

Sabatcx^a  Co. —QreenAeld.'- Chrysobsrpl /  garnet/  tourmaline/  mUa,  feldspar,  apatite, 
grapliile,  araguuiie  (in  iron  iniues). 

SOBOHARIS  Co.— Ball's  Cave,  and  others.— Calcite,  stalactites. 
Carlisle. — fibitma  Utrite,  cryet.  and  fibrous  ealcite, 
Schoharie.— Fibrous  celestite.  strontianite /  eryet  pyrite/ 

Sullivan  Co.— Wnrtsboro'.— (7ri^na,  sphalerite,  pyrite,  ekaleopyriie, 

ULSTER  Co. -EUenville.— 6^(i{<!na,  sphalerite,  chaleopyrite /  quarts/  brookite,  pyrite. 

Wabhek  Co.— Caldwell.—  Massive fildspiir, 
OhoBter.  -  Fyrite,  tourmiiliue,  rutile,  chalcupynie. 
Diamond  Isle  (Lake  Qeor^e). — Calcite,  quartz  crystals. 
John»hxagh.^Flucrite/  zircon/  grap?iite,  serpentine,  pyrite. 

WASHliraToir  Co.— Fort  Ann.— O^rap/a'^^,  serpentine. 
Qranviiie. — Lamellar  pyioxene,  massive  feldspar,  epidote. 

Watne  Co.— Woloott.— Barite. 

WESTCHESTER  CO.— Anthony's  ^oue.—Apatite,  pyrite,  ealcite  /  in  large  tabular  crystals, 
grouped,  aud  some  limes  iu  crusted  with  drusy  quartz. 

Cmger's.— White  pyroxene,  amphibole,  magnetite  (with  greenish  spinel),  staurolite, 
aillimauite,  ix)rundum,  hcrcyuite. 

Davenport's  Neck. — Serpentine,  garnet,  titanite. 

Bftstohester.— Sphalerite,  pyrite,  chaleopyrite,  dolomite. 

Hastings. — Tremolite,  white  pyroxene. 

New  Hochellle.^Serpentine,  quartz,  mica,  tremolite,  garnet,  magnesite,  chromite. 

Peekskill.— Amphibole.  staurolite,  graphite. 

Kye.— Serpentine,  chlorite,  black  tourmaline,  tremolite. 

Sing  Biag.-^PyroaBene,  tremolite,  pyrite,  beryl;  azurite,  green  malachite,  cerussite.  pyro- 
morphite,  ani^iesitc,  vauquelinite.  galena,  native  silver,  chHlcopyrite,  wulfenite,  vanadinite. 
At  openings  K)r  tlie  aqueduct,  rutile,  harmotome,  heulandite,  pectofite,  stilbite,  etc.,  iu  gneiss. 

west  Farms.— Apatite,  tremolite,  garnet,  stilbite,  heulandite.  chabazite,  epidote,  titunite. 

Yonkem.—  TremoUie,  aptitite,  ealcite.  analcite,  pyrite,  tourmaline. 

Torktown.  —  ^i'^tf^tte,  monatite,  magnetite. 

WYOMING  Co.— Wyoming.— Kock  salt  (and  at  many  other  localities,  see  above). 

NBW  JBRSET.* 

The  most  important  mineral  locality  of  the  State  is  that  of  the  zinc  mines  of  Franklin 
Furnace  and  two  miles  from  there  at  Sterling  Hill  (near  Ogdensburgh)  in  Sussex  Co.,  where 
siucite,  fnmklinite.  willemite,  calamine  are  the  chief  ores,  but  many  rare  species,  chiefly 
containing  zinc  and  manganese,  have  been  found.  Magnetite  is  also  mined  in  tlie  northern 
counties  (Sparta.  Vernon),  where  the  association  is  similar  to  that  of  the  adjoining  Orange  Co. 
iu  New  York.  Qreen  sand  marls  are  mined  along  a  belt  90  miles  long  from  Snndy  Hook  to 
Delaware  Bay.  Zeolites  and  associated  minerals  of  secondary  origin  have  been  obtained  iu  fine 
specimens  from  the  ii.  ii.  tunnels  passing  through  the  trap  rock  at  iiergen,  Weehawkeu. 

Andover  Iron  Mine  (Sussex  Co.). — Willemite,  brown  garnet,  limonite.  malachite,  azurite, 
sphalerite,  ctilamine,  chaleopyrite,  pyrolusite,  orthoclase,  ealcite,  fluorite,  phlogopite,  talc, 
amphibole,  tlos  ferri,  blue  asbeslus. 

AUentown  (Monmouth  Co.). —  Vivianite,  dvfrenite. 

Beemenville.— Elaeolite.  sodalite,  titauhe,  segirite,  fluorile,  pyrite,  in  elaeolite-syenite. 

BellviUe. — Copper  mines. 

Bergen.— (7a/(»te/  datolite/  pectolite/  analcite,  apophyllite  /  gmelinite,  prehnite/  ii\&u\ie, 
Btilbite,  natrolite,  heulandite,  laumontite,  cfmbasite.  ihnmsonite,  mesolite,  pyrite,  pseudomorphous 
etefitite  after  apophyllite,  diabantite,  amphibole,  sphalerite,  chalcedony,  copper,  Oolomite, 
epistilbite,  fire-opal,  hydrophane,  milky  quartz. 

*  See  the  Catalogue  of  Minenils  fcuind  in  New  Jersey,  by  F.  A.  Canfield,  published  in 
vol.  2,  Part  1,  of  the  final  liepon  of  the  SUite  Geologist,  1889. 
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Bmnawick. — Native  copper,  malachite,  mountain  leather. 

Bryam.— Cbondrodite,  spinel,  at  lioseville,  epidote.  fureon. 

Buah  Mine  and  Oannon  Mine  (Passaic  Co.). — £pidote. 

Oantwell's  Bridge  (Newcaatle  Co.). — Yivianite. 

Chester. — Melauterite. 

Danville  (Jemmy  Jump  Ridge). — Graphite,  chondrodite,  augite. 

Flemington. — Copper  mines. 

Frankfort.  — Serpentine. 

B.  BelleviUe  (Hudson  Co.). — Azurite,  chalcopyrite,  cbrysocolla,  native  copper,  malacbite. 

Franklin  Fnmace  and  Sterling  Hill  near  Ogdensburgb  (Sussex  Co.).^8pinel!  garnet! 
rhodonite  {toyr\ev\t^)  \  franklinite!  tincite!  gahnite!  ampbibole,  tremolite,  eftondrodiie^  white 
eeapolite,  black  tourmaline^  epidote,  mica,  uctiDolite,  augite,  salite.  coccolite,  asbt\stus.  jeffenonite 
(augite),  polyadelpbite,  calamine,  grapbite,  fluorite,  &ryl,  galena,  sei-peutine.  boney -colored 
titanite,  axinite.  barite,  quartz,  cbalcedony,  nmetbyst.  zircon,  molybdenite,  vivianile,  tephrmtt, 
rhifdocfirogite,  ammonite,  sussexite,  cbulcopbanlte,  rcepperite,  vanuxemite,  hetaerolite,  pyrochniite, 
rammelsbergite,  bementite,  cbloantbite,  niccolite,  apatite,  smaltite,  allanite,  desaulesite.  AIjo 
eUgerite  in  eran.  limestone:  green  tourmaline  /  pblogopite. 

FrankUn  and  Warwick  Mt.— Z^^'^* 

Oove  Mine  (Morris  Co.). —  Vinianite.  clear  crystals  on  magnetite. 

Origgatown  and  Oreenbrook. — Copper  mines. 

Hamburg  (Sussex  Co.) — One  mile  north,  spinel/  tourmaline,  phlogopiie,  ampJUbole,  Umonits, 
hematite. 

HanrisonviUe  (Gloucester  Co.). — Amber. 

Hibemia  (Morris  Co.). — Enstatite,  fluorite,  molybdenite,  pyriie,  quarts  (cap  crystals), 
siderite. 

Hoboken.— Serpentine  (marmolite),  brucite,  nemalite  (fibrous  bnicite),  aragonite,  dolomite^ 
agate,  cerolite.  cbromite,  bydromaguesite,  Jasper,  selenite. 

Howell's  BAill  (Sussex  Co.). — Vesuvianite,  titanite,  tourmaline,  rutile. 

Hnrdatown.— ^;>a/»te,  pyrrhotite,  magnetite,  pyritc. 

Imlaystown. — Yivianite. 

liOckwood.— O'rap/ato,  chondrodite,  talc,  augite,  quarts,  green  spinel,  pblogopite. 

MontTille  (Morris  Co.). — Serpentine,  chrysotile,  gurbolite  (dolomite),  marmolite,  pyroxene. 

Mnllica  Hill  (Gloucester  Co.). — Vimanite  lining  belemnites  and  otber  fossils,  berauuite. 

Newton. — Spinel,  blue,  pink,  and  white,  corundum,  mica,  vesuvianite,  ampbibole, 
tourmaline,  scapolite,  rutile,  pyrite,  talc,  calcite,  pblogopite.  wemerite,  galena,  barite, 
pseudomorphous  steatite. 

N.  Brnnawick. — Azurite,  baiite,  bomite,  cbiilcopyrite,  native  copper. 

Paterson.— At  Hoxie's  quarry,  prehnite.  datolite,  apophyllite,  laumontite,  .stilbiie.  cbttbnzUe, 
heulimditc,  natrolite,  analcite,  pectolite,  quartz,  calcite,  malachite,  etc.,  also  quaiitz  ^inrud.  after 
pectoliie.  .stilbite,  datolite  and  apopbyllite. 

Phillipsburg.— Autbuphyllite,  apatite,  augite,  beryl,  pyroxene,  serpentine,  tremoUte. 

Plnckamin  Copper  Mines  (Somerset  Co.). — Prefmite/  zoisite,  epidote. 

Red  Bank. ~ Yivianite. 

RoseviUe  (Sussex  Co.).^ Epidote,  amphibole, 

Sparta.— Augite,  chondrodite,  corundum,  franklinite,  pblogopite,  rutile,  spinel  of  varied 
coloi-s,  talc. 

Stanhope. — At  tlie  Hude  mine,  molybdenite,  molybdite,  magnetite,  selenite,  copper. 

Sterling  Hill.— See  Faanklin  Furnace. 

Vernon.— Serpentine,  spinel,  bydrotalcite,  dipyre,  cbondrodite,  corundum,  salite. 

Weehawken. — At  the  K.  R.  tunnel,  natrolite,  apophyllite.  stilbite,  heulandite,  pectoliU; 
laumontite,  allophane,  antbraconite,  hyalite,  aragonite,  pyrite,  wad. 

PBNNSTLVANIA.* 

Besides  the  great  production  of  coal  and  oil,  Pennsylvania  affords  magnetite  in  ooosldenible 
quantity,  as  in  the  South  Mountain  belt,  at  Durbam,  Northampton  Co.;  Jones's  mine  near 
Morgautuwu,  Berks  Co.;  Cornwall  iron  mountain,  Lebanon  Co.;  near  Kuauertown  and  the 
Warwick  mines,  Chester  Co.  Hematite,  limonite.  and  siderite  are  also  mined  at  many  poinu; 
further,  galena  in  Chester,  Montgomery,  Bucks,  and  Blair  counties ;  copper  ores  (clmlcopvrite. 
etc.),  at  Jones's  mine,  near  Morgantown.  Berks  Co.;  Cornwall,  Lebanon  Co.;  Fritz  Island  near 
Reading;  near  Knauertown,  Chester  Co.  Further,  nickel  ores  are  mined  (millerite.  nicco* 
liferous  pyrrhotite)  at  the  Gap  nickel  mine,  Lancaster  Co.;  also  chromite at  the  Wood's  mine  aod 
Texas  mine,  Lancaster  Co.,  and  elsewhere. 

ADAMS  Co.— Near  Oett3niburg.— £pidote,  fibrous  and  massive,  cuprite,  native  copper. 

*  See  also  the  Preliminary  Reports  on  the  Mineralogy  of  Penn-sylvauia  by  Dr.  F.  A.  OentK 
1875,  1876;  also  the  31inerHlogy  of  Pennsylvania  by  John  Eyerman,  48  pp.,  1889. 
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BEDFORD  Oo.~Bridgeport.— Barite. 

BEBK8  Co.— At  Jones's  mine.  1  ni.  E.  of  Morgantown.  malaehite,  native  copi)er,  ehrymh 
§oUa,  magnetiiey  ullophaiie.  pyrite,  chalcopyrite,  auricbalcite.  cuprite,  mclaconite,  byssolite, 
anigunite,  apatite,  talc.  2  m.  N.  £.  from  Joues's  mine,  grupbite,  titauite.  At  Steele's  mine» 
nMgfieiite,  micaceous  iron,  coccolite,  brown  garnet. 

Reading. — Smoky  quart*  crystals,  mreon,  stiibite,  iron-ore.  Near  Pricetown,  zircon,  allanite» 
epidote. 

Zion*8  Church,  molybdenite.  Near  Kutztown,  in  the  Crystal  Cave,  stalactites  of  aragonite, 
quartz. 

Fritz's  Island,  apopliyllite,  thomsonite,  ehahaeiU,  gismondite  ?,  datolitc,  bnicite,  grossularite, 
marcHsite,  xanthite,  calcite,  azurite,  nmUaehite,  magnetite,  chalcopyrite,  stibuite,  pruchloiite, 
precious  serpentine. 

BnokinghAm  Townahip. — Crystallized  quartz.  Near  New  Hope,  vesuvianile,  epidote, 
barite. 

Southampton. — Near  Feasterville,  in  G.  Vanarsdale's  quarry,  graphite,  pyroxene,  salite, 
coccolite,  tUanite,  green  mica,  calcite,  toolUutonitet  glassy  feldspar  sometimes  o|)ale8cent 
(microcline  7),  phlogopite,  blue  guarta,  garnet,  zircon,  pyrile,  pyrrhotite,  moroxite,  scapolite. 

New  Britain. — Dolomite,  galena,  sphalerite,  malachite. 

Blaib  Co.— Bell's  Mills  near  Frankstown.— CVtofo'te  (fibrous),  qtuirta  crystah, 

Oabbov  Oo.— Summit  Hill. --In  coal  mines,  kaolinUe, 

OHSSTBR  CO.— Avondale.— Asbcstus,  tremolite,  garnet  I  opal,  beryl  (yellow),  tourmaline, 
mouuiaiu  lentber. 

Birmingham  Townahip. — Amethyst,  serpentine. 

Bast  Bradford. — Near  Buffington's  bridge,  on  the  Brandywine,  green,  blue,  and  gray 
cyanite.  grav  crystals  loose  in  the  soil.  Farms  of  Dr.  Elwyn,  Mrs.  Foulke,  Wm.  Gibbons,  and 
Saml.  Eutriain,  amethyst.    At  titrode's  mill,  oligoclase,  drusy  quartz,  colly lite  ? 

Osborne's  Hill,  wad,  manganesian  garnet  (massive),  titanite.  Caleb  Cope's  lime  quarry, 
fetid  doiomiie,  neoronite.  blue  cyanite,  tale.  Near  the  Black  Horse  Inn,  indurated  tale,  rutile. 
Amos  Davis's  farm,  allauite  I  Near  the  paper  mill  on  the  Brandywine,  nrcon,  ilmenite,  blue 
quartz. 

West  Bradford. — Near  village  of  Marshalton ,  green  cyanite. 

At  Cbester  County  Poorhouse  liraestoue  quarry,  chetterlitef  on  dolomite,  rutile/  in  adcular 
crystals.  damourUe!  radiated  on  dolomite,  quartz  crystals. 

OhaxlBBtown.—Pyromorphite,  cerussite,  galena,  quartz,  amethyst. 

North  Coventry.— Allanite.  near  Puglitown,  black  garnets. 

French  Greek  Mines  (St.  Peters).— See  Wauwick. 

East  Qoshen. — Serpeuiiue.  asbestus,  magnetite. 

Blk.— Ilmenite  with  muscovite,  chroiuiie. 

West  Ooahen.— On  the  Bnrreus,  1  m.  N.  of  West  Cheater,  serpentine,  indurated  talc, 
deweylUe,  aragonite,  staurolite,  asbestus,  taisite  on  hornblende  at  West  Chester  water-works  (not 
accessible  at  present). 

New  Oarden. — At  Nivin's  limestone  quarry,  brown  and  yellow  tourmaline,  necronits, 
€vragonite,  sillimanite,  kaolinite,  tremolite. 

Bennett. — Actinolite,  tremolite.  On  Wm.  Cloud's  farm,  sunstonel  At  Pearce's  old  mill, 
munsione, 

Eaat  Marlborough. — On  farm  of  Bailey  &  Brother,  1  m.  S.  of  Unionville,  yellow  and  white 
taurtnaline,  chesterlite,  white  pyroxene.  Near  Marlborough  meeting-house,  serpentine,  tirean 
loose  in  the  soil  at  Pusey's  sawmill. 

West  Marlborongh. — Near  Loan's  quarry,  asbestiform  tremolite,  black  tourmaline, 
cyanite,  yellow  tourmaline,  rutile.  Near  Doe  Run  village,  tremolite.  In  R.  Baily's  limestone 
quarry,  21  m.  8.  W.  of  Unionville,  fibrous  tremolite,  cyanite. 

Ivewlin. — li  m.  N.  E.  of  Unionville.  corundum. f^  often  in  loose  crystals  with  a  coating  of  a 
soda-margarite  (Genth),  diasporef  spinel  (black),  picrolite,  black  tourmaline  with  tlat  pyramidal 
terminations  in  albite,  unionite  (zoisite),  euphyllite,feldfiptir,  beryl!  in  one  crystal  weighing  61 
lbs.,  pyrite,  chloritoid,  diallage,  oligoclase;  ilmenite,  clinochlore,  albite,  orthoclase,  halloysite, 
margarite,  garnet,  beryl.  On  J.  Lesley's  farm,  corundum,  a  single  mass  weighing  over  100 
tons,  diasporef  "lesleyite."  In  Edwards's  limestone  quarry,  ruiile.  C.  Possmore's  farm, 
amethyst. 

Eaat  Nottingham. — Asbestus,  chromite  in  crystals,  hallite. 

West  Nottingham. — At  Scott's  chron>e-raine,  chro^nite,  foliated  talc,  marmolite,  serpentine, 
rhodoehrome.  Near  Moro  Phillips's  chrome-mine,  asbestus.  At  tbe  magnesia  ouarry,  deweyUte, 
marmolite,  magnesite,  albite,  serpentine,  chromite,  meerschaum.  Near  Fremont  P.  0., 
corundtim. 
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West  Plkeland. — ^In  iron-mines  near  Chester  Springs,  turgite,  limonite  (stalactitlc  and  in 
geodes),  gOtbiie. 

Pennabury. — On  John  Craig's  farm,  brown  garnets,  miea.  On  J.  Dilwortb*B.  near  Fair 
▼ille,  muscotiUf  in  Fairville,  •unsUme.  Near  Brin ton's  Ford,  ehondrodite,  tUainte,  augiU,  At 
Swain's  quarry,  orthoclase.  rouscovite  containing  magnetite. 

Pocopaon.— Farms  of  J.  Entrikin  and  J.  B.  Darlington,  ameihyBt. 

StkdBbviry.-'Rutile  /  crystals  loose  for  7  m.  along  the  valley,  near  the  village  of  Parkesburg. 
Near  Sadsburv  village,  amet/iyst, 

Schuylkill. — In  railroad  tunnel  at  Phoenizvillb,  dolomite /  quartz  crystals,  ealeite.  At  the 
Whbatlby,  Brookdalb,  and  Chbbtsr  County  Lrad  Minbs  (now  abandoned,  and  good  speci- 
mens not  obtainable),  1|  m.  8.  of  Phcenixville,  pyrofnorpfiiie  /  cerussiisf  galena,  angUdu! 
3 uartz  crystals,  cbalcopyrite,  hhxiie,  fluorUe  (white),  touffenitef  ettlamine,  tphalerite!  fnitnetiu! 
escloizite,  ^01  bite,  cbrysocolla,  native  copper,  malachite,  asurite,  limonite,  ealeite,  aokerite, 
BiUphur,  pyrite,  melaconite,  pseudomalachite,  gersdorfiite,  chalcocite  ?,  covellite. 

Willistown. — Magnetite,  chromite. 

West  Town.— Brin ton's  serpentine  quarry,  8  m.  S.  of  West  Chester,  clinochlore,  Jefferisite. 
amethyst,  tourmaline,  beryl. 

West  Whiteland— At  Gen.  Trimble's  iron-mine  (southeast),  stalaetitie  hematite!  uateWU! 
in  radiated  stalactites,  cceruieolaclite. 

Warwick.— French  Creek  mines  (Elizabeth  mine  and  Eeim's  mine,  1  m.  N.  of  Enauertown). 
garnet!  mietieeous  ?iematite,  pyrite  (octahedral)  I  cbalcopyrite  massive  and  in  eryetaU!  in  tburin- 
gite,  magnetite,  broten  garnet,  calcite,  pyroxene,  in  part  alt.  to  amphibole,  scapolite,  siderite. 
rhodocbrosite.  stilbite,  apop/tyllite,  erythrite,  byseolite!  serpentine.  Near  village  of  St.  MRr>''s. 
magnetite  (dodecahedral),  melanite,  garnet,  actinoUie,  At  Hopewell  iron  mine,  1  m.  N.  W.  of 
6t.  Alary 's,  magnetite  in  octahedral  cr3r8tal8. 

Telle w  Spiingi. — Allan ite. 

Dauphiv  Co.— Near  Hum malatown. —Green  garnets,  cryst.  tmokjf  quariK,  feldspar. 

DBZJLWARB  OO. — Aston  Townahlp. — Amethyet,  corundum  (Villa^  Green).  itiUimnnUi, 
black  tourmaline,  margarite,  eunetone,  asbestus,  autholite,  steatite,  quartz  w  modilied  cryst..  alao 
with  implanted  rutile  ci^st.  Bridgewater  Station  (the  locality  in  Chester  township),  tHanite!  in 
twins  2  inches  long  and  translucent.     At  Peter's  mill-dam  in  the  creek,  garnet. 

Bethel. — Oarn  et. 

BirminghAm.— iS^Y^Mnantte,  kaolin  (abundant),  rutUe,  amethyst  At  Bullock's  old  quarry, 
drcon. 

Oheiter. — Amethyst,  black  tourmaline,  beryl,  crystals  of  orthoclase,  garnet,  molybdeniU, 
molybdite,  museovite. 

Ohicheater.— Lower  Chichester. — Orthoclase.  tourmaline,  beryl,  garnet,  kaolin,  cyanite. 

Upper  Chichester. — Spessartiie,  titanite,  amethyst,  orthoclase,  gri*en  garnet,  gahnite. 

Concord. — Mica,  feldspar,  kaolin,  drusy  quarts,  garnet,  sillimanite,  amethyst,  mangan^sian 
garnet,  meertchaum.    In  Green's  creek,  garnet. 

Darby. — Blue  and  gray  cyanite,  beryl,  garnet,  smoky  quartz,  titaniferous  garnet,  zotsiie. 
Babel  auartz 

Bdgemont. — Amethyst,    One  m.  E.  of  Edgemont  Hall,  rutile  in  quartz,  limonite. 

Iieipendlle. — Ghimet,  zoisite  (thulite),  heulandite,  leldyite.  beryl  (Deshong's  quarry),  hladt 
tourmaline. 

Marple.— TVurma^tTM,  andaliuite,  andalusite^pseud.  (damourite).  amethyst,  aetsnoUU, 
brongite,  talc,  radiated  aetinolite  in  talc,  chroniite,  beryl,  Umenite  in  quarts,  amethyt>t. 

MiddlBtown,— Amethyst,  beryl,  black  mica,  mica  with  dendritic  magnetite,  mangawsiaii 
garnets  !  some  3  inches  iu  diameter,  indurated  talc,  rutile,  mica,  green  quarts !  anthophylUU^ 
radiated  tourmaline,  staurolite,  ilmenite,  sillimanite,  serpentine. 

At  Lenni,  leunilite,  chlorite,  green  and  bronze  verfnieuUte!  green  feldspar.  At  Mineral 
Hill,  crystals  of  corundum,  some  of  6  inches,  aetinolite,  bronzite,  green  feldspar  (Lea's  lenuiliie, 
etc.),  moonstone,  sunstone,  maenesile,  chromite  (octahedrons),  columbite,  beryl,  asbestus.  micn> 
cllne,  talc,  muscovite,  deweylTte.  stilbite,  enstatite,  rutile,  melanosiderite,  hallite.  Al  Painier  s 
Farm,  tireon  with  oligoclnse,  pninterite,  tremolite,  tourmaline.  At  Hibbard's  Fkrm  and  at 
Fairbimb's  Hill,  chromite  in  brilliant  octabednms.    John  Smith  farm,  meerschaum, 

AIho  orthoclase,  muscovite,  rose  quartz,  gahtiite,  zircon,  amethyst,  vermiculite,  femiginotu 
quartz,  pnise. 

Newtown  —Serpentine,  hematite,  enstatite,  stalactitlc  quartz. 

Upper  Providence.— ^n^^tte,  radiated  atifestus,  andalueiU,  radiated  aeUnoUU,  tourmaline. 
beryl,  green  feldsptir.  amethyst  (one  of  7  lbs.  from  Morgan  Hunter's  farm),  andalusite!  At  Blue 
Hill,  green  qwtrts  in  chlorite,  chrysoiile  in  serpentine,  caasinlte,  enstatite,  clinochlore,  bronzite, 
diaclaslte,  apatite. 

I«ower  Providence. — Amethyst,  garnet,  feldspar  I  (large  crystals). 

Radnor.— ii^nAtutite,  serpentine,  pseudotuorph  after  asbestus,  quartz  after  serpenttni^ 
genthite,  picrolitf   nornstone,  cbr)'sruile,  chromite,  garnet,  staurolite,  labradorite,  blue  qoartz. 

Bprin^eld.— Andalusite,  tourmaline,  lieiyl.  ilmenite,  garnet.  On  Fell's  Laurel  Hill,  beryl 
garnet.    iMear  Lewis's  paper  mill,  allophane.  mica,  albite. 

Waterville. — ^Near  Chester  and  Lapland,  chabazite. 
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FBAHKLZN  OO— Xi«iicat't«r  Station.— Bnrite,  fluoHte. 

ZjAVOASTBR  Oo.— Dnunore  Township. — Quartz  crystals. 

Fulton. — At  Wood's  chrome  mine,  near  Texas,  bnicile!!  za rat ite  (emerald  nickel),  pennite^ 
tUnoehUyre!  kammereHtel  hronute,  haliimorite^  chrmnite,  williamsite,  chrysolite  /  marmolite.purr^* 
Ute,  hydromaguesite,  dolomite,  magucsite,  aragoniie,  calcite.  serpeutine,  lieiiiAtite,  ilmenite,  • 
genthite,  cbrouie-gamet,  millerite.  At  Low's  luiue,  hydrnftiagnesite,  bmeiUt  picrolite,  magnesite, 
williamrite,  ehromite,  talc,  zaratite,  baltimorite,  serpestine,  hematite.  On  M.  Boice's  farm, 
1  ni.  N.  W.  of  village,  pyriie.  enstatite.  JSear  "Ro^.k  Springs,  chalcedony,  caraeliau,  moes  agate, 
green  tourmcUine  in  talc,  titanic  iron,  ehromite,  octahedral  magnetUe  in  chlorite.  At  Reynolds's 
old  mine,  calcite,  tcUe,  picrolite,  cfiromite.  At  Carter's  chrome  mine,  brookite  (one  crystal 
found). 

Chip  Mines. —Chalcopy rite.  pyrrhotUe  (niccoliferous),  millerite  (botryoidal  radiations),  tivi- 
anile!  actinolite,  eiderite,  hisiugeriie,  pyrite.    Noblis  mine,  cucoxenitef  on  limonite. 

Pequea  Valley.— H  m.  S.  of  Lancaster,  argentiferous  galena,  vauquelinite,  rutile.  at  Pequea 
mine.  4  m.  N.  W.  of  Lancaster,  calamine^  galena  (with  octahedral  cleavage),  sphalerite  ;  pi/rite 
in  cubes  near  Lancaster.  At  the  Lancaster  zinc  mines,  calamine,  sphalerite,  teunantite?  emiih' 
eonite  ({isetid.  of  dolomite),  auriehalcite, 

IjEBAiroM  Oo.—Oomwall. — Magnetite,  pyrite  (cobaltlferous),  chalcopyrite.  native  copper, 
azurite,  mtilachite,  chryeoeolUi,  cuprite  (hydrociiprite).  allophane,  brochantite,  serpentine,  quartz 
paeudoiuorphs;  fluoiite,  covellite,  hematite  (micaceous),  opal,  asbestus,  sphalerite,  prehnite. 

liBBlOH  CO.—Friedensville. — At  zinc  mines,  calamine,  emitheonite,  liydrozincite,  massive 
sphalerite,  greenockite,  quartz,  allophane.  mountain  leather,  aragonite,  lantbanite,  sauconite. 
Netir  Allentown,  magnetite,  pipe-iron  ore.  Near  Bethlehem,  on  8.  Mountain,  allanite,  with 
zircon,  magnetite,  martite,  black  spinel,  tourmaline,  chalcocite,  chloropal. 

Ironton. — Psilomelane  in  stalactitic,  botryoidal,  and  reuiform  masses. 

Macungie. —  Wavellite  ! 

Shimezville.— G^mncfum  /  in  fine  ciystals,  black  spinel. 

LXTZERlffS  CO.— Soranton. — Under  peat,  phytocollite. 
Dxifton. — Pyropbyllite. 

MiFFLnr  CO.— Opposite  Mount  Union. — Stroniianite,  aragonite. 

MONROfi  CO.— In  Oherry  Valley,  caleite,  chalcedony,  quartz.  In  Poconac  Valley,  Dea% 
Judge  Mervine*s,  cryst.  quartz. 

MONTOOMBRT  CO.— Oonshohooken.— Fibrous  tourmaline,  ilmenite,  avent urine  quartz, 
ph^Uite,  limonite,  cacoxenite,  pyrite.  In  the  quarry  of  Geo.  Bullock,  caleite  in  hexagonal 
prisms,  aragonite. 

I«aiayette.  at  the  Soapetonc  quarries. — Talc,  jefferisite.  paniet,  albite,  serpentine,  zoisite, 
staurolite.  chalcopyrite.  At  Koee's  Serpentine  quarry,  opposite  Lafayette,  enstatite,  serpentine, 
millerite!  genthite.  chalcaiitbite,  bomite,  epsomite.  aragonite,  chlorite,  tremolite, steatite,  dolo- 
mite, serpentine  |)seudomorph  after  staurolite. 

Ziower  Providence. — Perkiomen  lead  and  copper  mines,  near  village  of  Shannonville, 
azurite,  ephalerite,  galena,  pyromorphite,  cerussite.  wulfenite.  anglesile,  Iwrite,  calamine,  chal- 
copyrite, malachite.  cbrysocoUa.  ankerite,  cuprite,  covellite  (rare),  melaconiie,  pseudomalachite. 

White  Marsh. —D.  O.  Hitner's  iron  mine,  limonite  in  eeodes  and  stalactites,  gothite.  pyro 
luaite,  wad,  lepidocrocite.  At  Edge  Hill  Station  (P.  U.  R.),  ilmenite,  braunite,  pyrolusite, 
limonite,  turgite,  braunite.  velvet  manganese,  titaniferous  hematite,  rutile.  wad 

Near  Marble  Hall,  at  Hitner's  marble  quarry,  white  marble,  granular  barite,  resembling 
marble.  At  Spring  Mills,  limonite,  pyrolusite,  gOtbite.  At  Flat  Rock  Tunnel,  opposite 
Mauayunk,  stilbite,  lieulandite,  chabaeite,  ilvaitc,  beryl,  feldspar,  miai. 

NORTHAMPTON  CO.— Bethlehem.— A xinite.  zircon  (}  m.  N.). 

Bushkill  T.— Crystal  Spring  on  Blue  Mountain,  quart*  crystals, 

Nazareth  —Quartz  crystals. 

Near  Baston.— Ztrom.^  (exhausted),  cocoolite,  tremolite,  pyroxene,  salite,  limonite,  mag- 
oetite,  purple  calcite,  bowenite. 

Williams  Township.— Pyrolusite  in  geodes  in  limonite  beds,  gOtbite  (lepidocrocite)  at 
Glen  don. 

NORTHUMBBRZtAKD  CO.— Opposite  Selin's  Orove.— Calamine. 

PHZLADSLPHIA  CO.— Frankford.— At  quarries  on  Frankford  Creek,  stiUnte!  molybdenite  I 
in  fine  crystals,  hornblende,  titanite,  apophyllite,  tourmaline,  flnoHte.  calcite,  bornite,  chalco 
pyrite,  malachite,  chrysocolla,  hyalite  colored  by  uranium,  apatite,  lepidomelane,  titanite,  rand- 
ite.  Ireland  Rpar.  orihoclase,  oUgoclase.  On  tiie  Connecting  Railroad,  wad,  eaithy  cobalt, 
UABimite  in  the  drift. 
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Fairmount  Water-workg.— ^u^um'^/  iorbemiU,  arthocltuM,  beryl,  tourmttline,  albite,  wad« 
Intercrystullized  black  and  white  uiicu. 

N«ir  Ginird  Avemie  and  ibe  Sibuylkill,  ilmenite.     Tbirtv-rfxth  Street  and  Pcnn.  R.  R, 

garnet,  wad.  Fifty-uiutb  Street  and  Penn.  K.  R.,  balotriclnte.  glockerite.  Darby  Tunnd, 
;.  &  O.  K.  R.,  anhydrite. 

Wusahickon  Oreek.— McEinney's  quarry  on  Rittenbouse  Lane,  ortboclase,  apatite,  etUbite, 
heulandite,  epidute,  bomite.  malucblte.  chalcopyrite,  clirysocoUa,  laumontite.  Near  Goreas'a 
and  Crease's  Lanes,  touimuline,  cyauite,  staurDlite.  Near  Heft's  Mill,  alunogen,  tounnaliDe, 
cyanite. 

Oresheim  Greek.— Ant holite  in  radiated  masses.  One  half  mile  above,  staurolite,  ilmen- 
ite,  hyalite,  apatite,  green  mica,  iron  garnets  in  abundance. 

Thorp's  Zjane. — Talc,  magnetite. 

Fallsof  Schuylkill.— Glial mzi I e,  titnnite.  fluorite.  apatite,  muscovite,  tourmaline,  piochlo- 
rite,  quartz  crystals,  crocidolite  laumontite,  aiialcite. 

SOHUTLKILL  CO.— Tamaqua  (near  Pottsville),  in  coal  mines,— KaoUnite,  Lansford,  near 
Tamaqua,  in  an  anthracite  mine,  lansfordite,  nesquehonite. 

Near  Mahanoy  Oity. — Pyrophyllite,  alunogen,  copiapite,  in  coal-mines. 

Yobs  Co.— Bornite,  rutile  in  slender  prisms  in  granular  quartz. 


KENT  CO.— Near  Bftiddletown,  Polk's  marl-pits  (not  open).— Flf^ntY^/ 
Bast  Dover. — Limonite. 

NEWCASTLE  CO.— Brand3rRrine  SpjingA^—Fibrolite,  salite,  pyroxene.  Brandywine 
Hundred,  muscovite  inclosing  reticulated  magnetite,  garnet. 

Dixon's  Feldapar  Qtiaxries,  6  m.  N.  W.  of  Wilmington  (not  open). — Beryl,  apatite^  emao- 
mon-sione/  magnesite.  serpentine,  asbestus,  black  Ummtaiine!  cyanite. 

Bastbum's  Iiimestone  Quarries,  near  the  Pennsylvania  line  (not  always  worked). — Tremth 
UU,  hroimte. 

Hockeaain,  on  the  Del.  West.  R.  R.— Kaolin  (large  deposit),  feldspar. 

Kennett  Turnpike,  near  Centreville.  — C'yuuitc-  and  garnet. 

Near  Newark,  on  the  railroad.  — Spha*rosi(ler!te  on  drusy  quartz,  jasper  (ferru^nous  opal), 
cryst.  siderite  in  cavities  of  cellular  quartz,  quartz  crystals  loose  in  soil ;  limonite  mined  at 
Chestnut  Hill  pits. 

Quarryville. — Garnet,  fibrolife. 

On  Talley's  Farm  near  Sliell|)ot  Creek. — Feldspar,  muscovite  inclosing  reticulated  mag- 
netite and  layers  of  quaitz,  kaolin,  liyperstheiie. 

Way's  Quarry.  2  m.  S.  of  Centrcville  (not  open)  —  ^^/ef^par  in  cleavage  masses,  apatite, 
mica,  deweylite,  granular  quartz. 

Near  Wilmington.— Hornblende,  bog-iron  ore.  hyperslhene. 

Wilmington  Qnmite  Co.  Quarries  on  the  Brandy  wine. — Metalloidal  diallage,  black  born- 
blende,  tourmaline,  cbalcopyrite,  stilbile  I  (rare). 

Wooddale  Quarries.— Garnet,  biotite,  feldspar. 

Sussex  Co.— Near  Cape  Henlopen. — Vivian ite.    At  various  localities,  limonite. 

MARYLAND. 

Baltimore  Co.— Baltimore  City,  Jones  Falls  gneiss  quarries.— i/ikroc/tntf,  lepidomelane, 
epidote,  liijinite,  siderite  (sphserosiderite),  bjuite.  Ciilcile,  apatite,  pyrite,  chabazite  {haydenitex 
heulandie  \beauviontite),  stilbite,  laumontite,  harmotome  (rare).  In  pegmatyle  veins,  inuscoviie, 
tounnal:::     apatite,  molybrlenite,  samm-skiie  (?i. 

Bare  ::dlls. — At  I  he  copper  mines  in  hornblende  gneiss,  <?cto/<€<fra/ m<Mrn«/t1te.'  ampftibcU- 
apMtc  ':hylliie I  borniie,  clialcopyrite.  At  Blue  Mount  on  Northern  Ceutral  R.  R.,  dodecahe*lra! 
gurnet,  siiliiiiauile,  and  octah*  dral  magnetite  in  chlorite  schist. 

Bare  Hills  and  Soldier's  Delight.— In  serpentine,  chromite,  kdmmererite,  talc,  sie:itite, 
chrysotile  (baliimorile),  magnesite  (crystalline  and  earthy). 

Texas —In  white  marble,  phhgopite,  iremoUte.  pyrite.  pink  scapolite,  brown  and  blHck 
tourmaline,  rutile.  green  muscovite. 

Owing's  Mills,  Western  Run.  and  Warren  Mills.— In  muscovite-gneiss,  staundite,  cyanite 

garnet. 

Green  Spring  Valley,  Shoemaker's  quarry.— In  quartz  schist,  stretched  black  tourmaline i 

muscovite. 


MAETLAND^DiaTRICT  OF  COLUMBIA^VIBQimA.  1071 

CARROLL  CO.— MarrlottBvilla.— In  marble,  white  augite,  dianged  to  tremoliie/  phlogopite. 

Near  Union  Bridge  (Mountain  View  lead  mine).— In  while  limestone,  galena,  angUtUe, 
eerusnte,  sulphur. 

Finkaburg.— At  copper  mines  in  hornblende  gneiss,  chalcopynte,  bornite.  aiegenite,  ctMrroUiU, 
rmnmgUmiU,  malacbiie,  magnetite. 

Mineral  Hill.—  Chaleo^frUe,  bornite,  mag:netiie.  gold 

Sykeavilla  (Florence  and  Springfield  mmes,  exhausted).— Gold  on  magnetite,  ehaleapjfrUe, 
homits,  pyri<e,  ectrroUiie. 

Pinay  Rnn.— In  pyroxenjte,  bronzite  altering  to  talc,  steatite. 

Oeoil  Co.— Near  the  Pennsylvania  line. — Ohromite  in  serpentine. 

Charles  Co.— In  Cretaceous  clay,  ndiating  groups  of  lai*ge  gypsum  crystals. 

FREDERIOK  CO.— Dolyhydo  copper  mine  (abandoned).— Formerly  bornite,  chalcopyiite. 
malachite,  oUreiUe. 

liibearty  copper  mine. — Black,  gray,  and  purple  copper  ore,  chalcocite.  malachite,  hematite 
In  dolomite. 

Catootin  Fumaoa.— ZifTumtto.  oeher,  TtemaliU,  and  franklin ite  in  vein  quartz. 

1  mile  south  of  Mechanicstown. — Manganese. 

BUddletown  Valley. — Smoky  quarts  !  stibnite. 

HarforI)  Co.— Cooptown  and  Tarrettaville.— In  serpentine,  chtcmiu^  kAmmereriie,  green 
talc,  chrysotile,  tourmaline. 

Near  Deer  Creek. — In  chlorite  schist,  oetahedraX  magnetite. 

On  Broad  Creek  — Mottled  and  veined  serpentine  (quarried).  In  metamorphic  sandstone  at 
"  The  Rocks  "  of  Deer  Creek,  blue  cyaniU  I  magnetite,  chlorite. 

At  Pyleaville.- Graphite. 

HOWARD  Co.— Bllioott  City.— Envelope  titanite,  allanite-epidote,  parallel  growths  (p.  526), 
at  the  quarries  on  left  bank  of  Patapsco  River. 

Ik^eater  — In  pegmatyte,  microeline,  garnets,  black  and  white  micas.  In  peridotyte,  near 
station ,  pcBcilitic  homi)lende,  and  tale  after  hornblende.  In  pyroxenyte.  near  Gray's  Bridge, 
smctragdite  qfter  pyroosene.  In  porpbyritic  noryte,  hyperethme.  In  gabbro-dioryte,  "  Utano- 
morp^iite,*'  titanite  around  rutile  and  ilmenite. 

Montgomery  CO. — BtchiaonP.  C. — In  serpentine,  chromiie,  chrome-tourmaline  f  fuehaite. 
Great  Falls  and  Sandy  Spring,  gold  in  vein  quartz,  manganese  formerly  mined,  beryl,  ortho- 
clase,  mica. 

ST.  MARY'S  Co  —In  Miocene  clay,  groups  of  large  gypsum  crystals. 

WABHnraTON  Co.— Maryland  Heights,  opposite  Harper's  Ferry.— Thuringite  (owenite). 

DISTRICT  OF  COLUMBIA. 

Near  Washington.— Prochlorite,  yellow  titanite,  rutile,  ilmenite,  calcite,  gold. 

VIRaiNIA. 

Virginia  affords  some  gold,  both  in  gold  gravel  and  in  gold  quartz;  limonite  abundantly, 
also  benuitite  iind  magnetite;  manganese  (pyrolusite)  in  large  quantities  in  Augusta  Co.,  also 
Rocltbridge  and  Smythe  (.'os..  etc.;  lead  and  zinc  ores  (galena,  calamine,  smithsouite,  sphalerite) 
in  Wyllie  and  Pulaski  Cos.;  copper  ores  (cbalcopyrite,  etc.)  in  Floyd  Co..  Carroll  Co.,  etc. 
Kock  salt  is  obtained  in  Saltville,  Smythe  Co.;  also  salt  from  brmes  in  Washington  and 
Lee  Cos. 

ilLBBMARLE  CO.  — Faber's.— G^a^^na  epiialerite,  fluorite,  gold,  serpentine  or  potstone, 
graphite. 

Ragged  Mountains,  4  miles  west  of  Univ.  of  Virginia.— Quartz  crystals.  6  miles  west, 
garaei.     1  mile  south  of  Univ.  of  Virginia,  pseudomorplis  of  limonite  after  pyrite. 

ALLSaHANT  CO.— Limonite,  hematite.  The  deposits  also  extend  into  Bath,  Bland,  Craig, 
Giles,  and  Iligbluud  Cos. 

AMELIA  CO.— Near  Court  House,  mica/  orthoclase,  albite,  mierolite!  eolumbite,  allanite, 
helvite.  fpesmrtite  f  topazolite,  amet/iyst,  fluorite,  apatite,  white  beryl,  monazite,  phenacite, 
fergusoniic 
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AMHERST  Co.— Along  the  west  bnt^e  of  Buffalo  Ridge,  copper  ares. 

Oil  N.  W.  slope  of  Friar  Mtn. — AlianiU,  maguetite,  zircon,  sipylite,  ilmeoile. 

AnaasTA  Co.— Orimora.— /Vro/imte  (cryst.)  and  psUomelane,  abundant  (|f  of  product  of 
U.  S.,  18U0).     W.  foot  of  Blue  Ridge,  hematite,  liinonite,  graphite. 

1  mile  E.  of  Staunton. — Pseudomorphs  of  limonite  niter  pyriie.  At  Weyer's  (or  Weir's) 
cave,  ealcite,  stalactites. 

Bedford  Co.— Near  Montralo.— Bronzite,  pyrite.  Near  the  Peaks  of  Otter,  allanite 
Tscheffkiuite  (exact  local,  not  given). 

BOTETOTTET  CO.— Limonfte,  hematite,  psilomelane,  pyrolusite. 

BUOEINGHAM  CO. — Oold  at  Garnett  and  Moseley  mines,  also  pyrite.  pyrrhotite.  calcite, 
garnet.  At  Eldridge  mine  (now  Loudon  and  Virginia  minesi  and  the  Buckingham  mioet 
neur  Maysville,  gold,  auriferous  pyiite.  chalcopyrite,  tenniiniile.  harUe,  eyaniU,  UmrmdUm, 
aetincliU. 

Arvon  slate  quarries.— Octahedrite.     Willis  Mt.,  cyanite,  tounnaline, 

CAMPBELL  CO.  -Near  Lynchburg.— Rutile. 

Carroll  and  Orayson  COB.—Chalcopi^U,  pyrite,  melaeanits,  galena,  apjialerite,  pyr- 
rhotite, maguetite,  limonite. 

CULPEPPER  Co.,  on  Rapidan  River.— Gold,  pyrite. 

Fauquier  Co.,  Bamett's  mills. — Asbestus,  gold  miues.  barile,  caleUe. 

Floyd  Co. — PyrrlioUiel  magnetite,  hematite,  gold. 

FLTTVANITA  CO.— Gold  at  Stockton's  mine.  Also  tetradymite,  at  *'  Tellurium  mioe.' 
Phenix  Copper  Mine,  ehaleopyrite,  etc. 

Franklin  Co.— Gniyish  serpentine,  **  potstone."  [This  substance  is  not  steatite  (as  Rom 
calls  ii),  having  much  iron  (27  p.  c.  FeO)  and  little  or  no  alumina;  the  same  is  true  of  nlT  in 
this  belt,  Albemarle,  etc. — F.  P.  D]    W^obomite,  chlorite,  muscovite,  pyrrhotite,  magnetite. 

QooOHLAND  CO.  — Gold  mines  (Moss  aud  Busby's). 

QREENE  Co. —Malachite,  pyrolusite  (also  in  Madison  Co.),  native  copper  in  fekyte, 
hematite. 

Halifax  Co.— Chalcopyrite,  graphite. 

Benrioo  Co.  (also  Hanover,  Chesterfield,  Caroline,  Prince  William,  Spottsylvania,  and 
Stafford  Cos.).— Glauconite  (greeiisand  marl). 

Jefferson  Co.— Shapherdstown.— Fluorite. 

LOXTDON  Co. — Tabular  quarts,  prase,  pyrite,  tale,  chlorite^  soapstone,  asbestus,  chromUi, 
actinolite,  qwirte  crystals,  mieciceous  hematite,  bomite,  malachite,  epidote,  near  Lcesburg 
(Potomac  miue). 

Louisa  Co.— Walton  gold  mine,  gold,  pyrite,  chalcopyrite.  argentiferous  galena,  siderite, 
sphalerite,  anglesite.  Boulangerite,  splialeriie  (at  Tinder's  mine).  Corundum  (40  m.  N.  of 
liichmoiid).    l^yrile  in  large  quantities,  pyromorphite.  cerargyrite. 

Tolersville. — Pyrite. 

MONTaoMBRY  Co.  —Chalcopyrite,  pyrite,  pyrrhotite,  magnetite. 

NELSON  Co.— Near  Fawbers.- Fluorite. 

Near  Loweaville. — Allanite.     6  miles  east  of  Lowesville.  massive  rutile. 
Near  Arrington.— Cry  stall  ixed  rutile. — Also  galena,  chalcopyrite,  malachite.  aUanOe.    I«> 
lated  muss  of  tscheffkiuite  at  Hat  Creek. 


Orange  Co. — Western   part,   Blue   Ridpe.  hematite.      Gold  at  the  Oninge  Grove 
Vaucluse  gold  mines,  worked  by  the  "  Freehold  "  and  **  Liberty"  Mining  Cominniies. 


and 
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PAG>BCO.-I«aray  Gave. — &tabic(ites.    On  Stony  Man  Mtn.,  malacliite,  limonite. 
Patbiok  OO. — Magnetite,  staurolite,  cbloritoid,  cyanite,  coruDdum. 
PITTSYLVAKIA  CO.— Barite,  hematite. 
Pulaski  Co. — Hematite,  llmoDite» 
ROAKOKB  Co.— AtBonsaoks.— Smithsonite,  sphalerite. 

ROOEBBIDGE  CO.— On  Xrlflh  Creek.- Cassilerite,  Trolframite,  arsenopyrite  (auriferousX 
epidote,  tiuuriu-,  pyrile. 

Near  Lexington. — Pyrite.  limonite  pseud,  after  pyrile.  Three  m.  S.  W.  of  Lexington, 
barile.  dvfrenite,  in  bed  10  in.  thick,  with  sirenirite.     In  Peietes  Gap,  zircon. 

Near  Buena  Vista. — Wnd,  gftthite.     Month  of  Irish  Creek,  pyrolusite.     In  Jnmes  Rivet 
Ghip.  epidote  (crystals).     West  of  Lexington,  giileua,  quartz  crystals  (in  crystalliue  limestone) 
calcite.    In  the  Blue  Ridge,  magnetite. 

SHEHAITDOAB  CO.— Near  Woodstock.— Fluorite. 

6MTTH  CO.— Near  Marlon. — Barite. 

SPOTTSYLVAiriA  Co..  2  m.  N.  E.  of  ChanceUomvUle.— C^amftf;  gold  mines  at  the  junction 
of  tbe  Rappahannock  and  Rapidan  ;  on  the  Rappahannock  (Marshall  mine) ;  Whitehall  mine, 
affording  also  tetradymite. 

STAFFORD  Co.— 8  or  10  m.  from  Falmouth. — Micaceous  iron,  gold,  tetradymite,  silver, 
galena,  viyianite. 

WASHnraTON  co. — 18  m.  from  Abingdon. — Halite,  gypsum, 

WTTHB  Co. — Austin's  BSines. — CeruwUe,  minium^  plunUne  oeher,  sphalerite,  calamine, 
galena,  graphite,  aragonite. 

I. — Cbtomt'iM // sphalerite,  hematite,  limonite. 


WBST  vmamiA. 

BIASON  Co.— Qlenwood  and  Mason.— Cassiterite. 

MINEBAL  Co  —Brady's,  5  m.  S.  of  Cumberland,  Md.— In  Helderberg,  limestone,  blue 
celeetiie  ! 

There  are  also  hematite,  limonite,  siderite  mines;  also  salt  wells,  as  in  Mason  Co. 

NORTH  CAROLINA.* 

The  following  is  a  general  statement  in  regard  to  the  most  important  economic  minerals  of 
the  state  :  Qold  is  founa  in  quartz  veins  in  gneissic,  granitic,  and  dioritic  rock,  also  in  talcose, 
cli  I  critic,  argillaceous,  and  arenaceous  slates  or  in  beds  in  the  slates;  in  veins  generally  associated 
with  pyrite,  chalcopyrite.  more  rarely  with  galena  and  sphalerite,  and  the  products  of  their 
oxidation;  or  in  auriferous  gravels.  The  principal  counties  in  which  it  has  been  found  in 
quantity  are:  Franklin,  Nash.  Granville,  Alamance,  Chatham,  Moore,  Guilford,  Davidson, 
iiundolph,  Montgomery,  Stanlv,  Union,  Cabarnis,  Rowan,  Mecklenburgh,  Lincoln,  Gaston, 
Cntawba.  Caldwell,  Burke,  McDowell,  Rutherford,  Polk,  Cleveland,  Cherokee,  Jackson, 
Transylvania,  and  Watauga. 

Iron  Ores, — ^Valuable  deposits  of  Themaiite  and  limoniie  are  found  in  the  counties  of  Chatham, 
Orange, Gaston,  Lincoln,  Catawba,  Caldwell.  Madison,  and  Watauga.  MagneUte  of  superior  quality 
occurs  in  belts,  stretching  through  many  counties  for  a  distance  of  over  20  miles  in  the  direction 

*  See  the  Minerals  of  North  Carolina  by  F.  A.  Genth,  Bulletin  74  of  the  U.  S.  QeoL 
Surrey,  1891.    The  list  here  iriven  has  been  condensed  for  this  place  by  Dr.  Genth. 
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of  the  inclosing  strata  from  N.  £.  to  S.  W. :  titanif eroiis  ores  often  in  parallel  bands  bctweeo 
pure  magnetite.  The  principal  counties  in  which  they  occur  are  :  Chatham,  Davidson,  Guil 
ford,  Forsyth.  Rockingham  and  Slokes,  Yadkin.  Davie,  Lincoln  and  Gaston,  Catawba,  Swala, 
Madison,  Mitchell,  Ashe,  and  several  others.  West  of  the  Blue  Ridge  many  miea  mines  are 
worked,  especially  in  Macon,  Jackson,  Haywood,  Buncombe,  Ashe.  McDowell,  Mitchell,  Yan- 
cey, Alexander,  Cleveland,  and  other  counties;  these  mines  have  furnished  many  highly  inter- 
esting minerals.  Corundum  is  also  found  in  the  same  region  in  connection  with  chrysolite 
rocks — which  latter  have  furnished  by  their  decomposition  many  interesting  magnesian  minerals. 
The  state  has  also  yielded  large  quantities  of  zircon,  monazite,  etc. 

Alexander  Co.— White  Plains.— Scorodite.  columbite,  tourmaline,  beryl,  rose  quan/.. 
imoky  quarU,  rattle  in  geniculated  and  aciculnr  crystals  in  limouite  and  in  quartz,  ipodufftenf, 
in  emerald  and  yellowish  green  crystals  (hiddenite). 

Ftice  and  Kaever  Place.— Beryl,  tourmaline,  columbite,  autunite,  muscovite. 

Ijead  BSine. — Amethyst. 

Hiddenite  P.  O. — Beryl/  and  emer<Ud/  manante  f  spodumene  (hiddenite),  green  and  yellow- 
ish crystals!  apatite,  calcite,  dolomite!  siderite,  rutUel  mtueovitef  hisingerite,  tourmaline 
Tayloraville,  three  miles  distant,  smoky  quartz,  rock  crystal,  tourmaline,  beryl. 

Marshall's  Farm.— Garnets. 

Elsewhere. — Green,  brown,  and  black  tourmaline,  graphite,  magnetite,  tantalite,  beryl 
(yellow,  blue,  green)  gitarig  crystals/  (highly  modified),  monatite,  aslx^tus,  pyrite,  magnetite, 
chalcopyrite,  pyrolusite,  limonite  pseudomorph  after  siderite.  siderite,  kaolinite.  orthoclase, 
large  crystals  (one  of  40  pounds),  biotite.  muscovite,  ruHle/  veiy  fine  at  Milholland's  mill, 
tourmaline  / 

Alleghant  OO.— Peach  Bottom  BCino.— Pyrite,  chalcopyrite,  malachite,  galena,  cuprite, 
sphalerite,  molybdenite. 

A8HE  Co.— Ore  Knob  BflUne.— Pyrite,  calcite.  chalcocite,  arsenopyrite,  malachite,  metallic 
copper. 

New  River  (South  Fork,  near  mouth). — Chrysolite,  chalcopyrite,  magnetite. 

(Hp  Greek  (Copper  Knob  mine).— Gold,  silver,  hematite,  epidote,  bomite,  chalcocite, 
chalcopyrite,  chrysocolla.  malachite.     On  Qap  Creek,  cyanite,  hornblende. 

Slk  Eiiob.— -Chalcopyrite,  epidote. 

Phosnix  Mountain.— iSocib  crystal  / 

BUNOOMBE  Co.— Asheville.— Garnet,  magnetite,  serpentine,  barite  (granular).  On  Fox 
Branch,  chrysolite.  19  to  20  miles  uoith,  p^-rrhotite,  magnetite,  hematite,  corundum  with  horn- 
blende and  culstigeeite,  serpentine,  pruchlonte,  tisbestus,  actinuliie,  kaolin,  Jefferisite. 

Black  Mountain.— Almnndite  ^rnet.  cyanite  at  Bowlen's  Pyramid 

Balaam  Qap  miae.—AllaniteT  beryl,  muscovite,  biotite,  albite,  black  garnet,  columbite, 
tournialiue. 

Ivy  River. — Chrysolite,  chromite.  hornstone,  genthite,  talc,  asbestus,  tremolite. 

Brushy  Mountain  Mine. — Muscovite,  ktiolinite,  orthoclase.  albite. 

Ream's  Greek. — Garnet,  large  crystals. 

Burnet  Biline. — Muscovite,  orthoclase  crystals,  large  (100  to  1,000  pounds). 

Swannanoa  Gap. — Corundum  in  cyanite  I  muscovite. 

Elsewhere.— Muscovite  in  many  mica  mines  with  beiyl,  talc,  columbite,  garnet,  ilmenite. 

Burke  Co. — Brindletown. — At  Mills's  and  other  placer  gold  mines,  crystallized  gold^ 
tetradymite,  montanite,  brookite.  octaJiedrite,  rutile,  zircon  and  malacon,  cyrtolile,  monagite.  xeno- 
Um^y  sometimes  in  crystals  an  inch  across,  and  rarely  of  ii  sage-  to  grass-green  color,  samarskite, 
columbite,  fergusonite,  hydrofergusonite,  ilmenite.  hematite,  magnetite,  chromite,  limonite, 
pyrite,  titanite,  cyanite,  librolite,  corundum,  muscovite,  vermiculite,  enstatite,  hornblende 
(green  and  black)  steatite,  tourmaline  (green  and  black)  orthoclase,  albite.  zoisitei?),  garnet, 
actinulite,  beryl,  talc,  asbestus.  quartz  (clear,  smoky,  and  amethystine)  psilomelaue,  arseuo- 
pyrite  (?),  allanite.  thorite,  diamond. 

Bear's  Knob. — Corundum  with  muscovite,  4  miles  southeast. 

lannville  Mountain.— Ilmenite,  hematite,  itacolumyte/  radiated  pyrophyllite,  limonite. 
graphite. 

Shoup's  Ford. — Benrl.  garnet,  corundum,  in  part  altered  to  fibrollte  gold,  magnetite, 
ilmenite,  cyanite,  tourmaline. 

South  Mountains. — Quartz  crystals  /  inclosing  l\qu\(\,  garnet  /  beryl!  yellowish  green  aod 
deep  green  (aquamarine),  tourmaline  /  serpentine,  talc,  chlorite,  actinolite,  hematite,  magnetite, 
asbestus,  magnesite.  breunnerite,  chrj^solile.  garnet,  tremolite,  corundum,  arsenopyrite. 

Sugar  Mountains.- Quartz  crystals,  asbestus,  gold,  rutile,  magnetite,  beryl. 
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Oababbus  CO.—Qold  in  many  Teins  and  placers,  sulphur,  chalcopyrite,  magnetite, 
limouite. 

Daniel  Bamhardt's  Farm.~Bamhardtite. 

Barringer^i  BSine. — Gold,  arsenopyrite  in  caldte. 

Bogar'ii  Mine. — Tetradymite,  cbulcopyrite,  azurite. 

Cosby's  Mine. — Wolframite,  wheeliie,  cuproscheelite,  siderite,  barite. 

Oullen's  BSine. — Tetradymite,  cuprite  (cubes),  pseudomalachite,  teheeUU^  maki^iite,  in  part 
pseudomorphouR  after  cuprite,  azurite. 

Flowe's  Mine. — Wolframite!  scJieelite,  barite. 

Qeorge  Lndwick's  XAine. — Gold,  arsenopyrite,  tetraJtedrite,  scorodite,  pyrite,  chalcopyrite. 

MoMaldn's  Bftine. — Silver,  argentite,  galena,  sphalerite.  proustite(?],  tetrahedrite,  var. 
freibergite!  pyrolusite,  pyromorphite,  barite,  goslarite,  rhodochrosite,  magnesite,  calcite,  wad, 
barite.  talc. 

PhcenizMine. — Qto\^,tetradymiie.  In  Orchard  vein,  barite,  pyrite,  chalcopyrite.  Numerous 
mines  of  gold  and  copper  ores. 

Oaldwelz  Co.— Baker's  Bline. — Galena,  serpentine,  picrolite,  cTirysoiiU,  chrysolite, 
pyromorphite,  anglesite,  cerussite,  asljcstus,  marmolite,  psilomelane,  chromite. 

Elsewhere.— Gold,  in  placers  and  veins,  chalcopyrite,  mouth  of  Rocky  River,  amethyst, 
kaolin,  halloysite. 

Oatawba  Ob. — Many  valuable  magnetite  deposits. 

Hickory. — Graphite,  crystallized,  j^^to,  alunogeu,  wad,  amphibole,  hematite,  pyrolusite, 
limonite.  quartz  crvstals,  amethyst,  gamety  muscovite,  pyrrhotite,  magnetite,  chalcopyrite. 

Elsewhere. — Cfold,  in  placers  imd  veins,  graphite,  rutile  in  acicular  crystals  in  amethyst, 
rack  crystal,  quartz  crystals  inclosing  liquid,  beryl!  garnet!  cyanite,  kaolinite,  alunogen,  wad, 
beryl. 

Chatham  Co. — ^Many  deposits  of  magnetite,  hematite  and  limonite,  and  black  band  and 
ball  ore. 

Buokhom. — Rutile  in  quartz,  manganese  garnet. 

Carbonton. — Pyrophyllite  slate. 

Clegg's  Biline. — Galena,  bomite,  chalcopyrite,  pyrite  in  cubo-octahedrons,  cuprite,  chryso- 
colla,  pscudonuUacliUe,  cerussite,  malachite,  fibrous  and  earthy,  azurite,  anthracite,  calcite,  galena, 
prochlorite  (?). 

Beep  'Bi'ver,— Pyrophyllite  slate. 

Egypt.— Siderite  (black  band  and  ball  ore),  dufrenite, 

Bvans's  BSine.— Hematite,  chloritoid  in  pyrophyllite  slate. 

Farmville  and  QtvUd.—Sidierite  (black  band  and  ball  ore). 

Cherokee  Co. — Marble  Creek.— Tremolite,  talc,  calcite  (granular),  white,  pink,  gray  I 
Murphy. — Galena,    pyrolusite,    limonite,    wa(^,    tremolite,    ialc,    cerussite,    gold,    galena 

(argentiferous). 

Nantehaleh  River. — Niter  in  slates,  calcite^  granular,  white,  and  pink,  talc,  massive  white- 
Parker  BSine. — Staurolite  !  gold,  garnet. 
Valley  River.— Hematite,  phlogopite,  talc,  calcite  (granular),  dolomite,  gold  in  placers, 

staurolite,  corundum  in  cyanite. 
Valleytown. — Rutile. 
Elsewhere. — Staurolite,  pseudomorphs  of  muscovite  after  staurolite. 

Olat  Co. — Oullakenee  Bline,  Buck  Oreek.— Corundum !  white,  gray,  pink,  and  ruby, 
frequently  altered  into  other  minerals,  spinel,  chromite,  drusy  quartz,  black  hornblende  ur 
arfvedsonite,  smaragdite,  chrysolite,  eoisite,  andesine,  labradorite,  orthoclase,  tourmaline,  serpen- 
tine, massive  and  variety  ptbro/ito,  willcoxite,  margarite!  talc,  albite,  cyanite,  enstatite.  augite(?) 
prochlorite. 

Shoot^g  Creek. — Cor^indum,  pseudomorphous  quartz  after  feldspar (?),  actinolite.  chry- 
solite, talc,  prochlorite,  willcoxite,  margarite,  rock  crystal,  magnetite,  cyanite.  muscovite,  gold 
in  placers,  rutile  in  black  crystals,  garnet,  pyrite,  chalcopyrite,  micaceous  htmatite,  limonita 
prochlorite  (?). 

Tnsquittah  Creek.— Grold  in  placers  and  veins,  staurolite,  rutile. 

Tipton's. — Corundum,  cyanite  (green),  muscovite. 

Cleveland  COw— Whiteside  Mine.— Gold  in  placers. 

Monntain  Bline. — Rock  crystal,  tourmaline,  gurnets,  ^old  in  placers,  graphite,  arsenopyrite, 
galena,  museomte,  melanterite,  alunogen,  pyrite.  abundant  m  gneiss  and  mica  schists,  tourmaline. 
Shelby.— Within  a  few  mi1&<t.  muscovite  in  large  plates,  magnetite,  actinolite,  tourmaline. 
Z>oable  Shoals. — Arsenopyrite. 
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Davzdsok  Co.— David  Beck's  Bilina — Teiradymite^  montanite. 

Oonrad  Hill.— Cbulcopy rite,  heuiaiiie,  liinonite.  Hiderite.  malacliite,  baiite. 

Allen  BSine. — Gold,  pyrite,  clialcopyrite,  arseDopyrtte,  tetmdyniite. 

SUver  Hill.  — iSf^MT  /  argetitite,  highly  argeutiferou8  gcUena,  ^/taUrite,  cha.\cocile,  pvrite 
chaloopyrite,  cuprite,  melacoDite,  zoiHite  (Y),  orSiOclfiMf  ca,\tLm\ue,  pyromorpfUte  I  (greeu,  yellow, 
brown,  bluck,  and  colorleBs)  watelliUt  tiohUe,  angiesite,  guslarite,  elialeanVUle,  caldte,  eenusiu) 
in  fine  crystals,  massive  and  in  pscudoiuorphs  after  pyrile,  mnlacbite. 

8ilTer  Valley. — Galeua.  sphulerite,  pyromorpbite. 

Uwhaxle  River. — Splialerite. 

Russell  Bftine.— Gold,  pyrite. 

Ward's  BSine.— Gold,  electrum,  pyrite,  cbalcopyrite. 

FOR8TTH  Oo. — ^Large  beds  of  magnetite  and  titaniferous  magnetite. 
Near  Salem. — Magnetite,  manganese  garuet,  balloysite,    hematite,    micaceous   hematite, 
graphite,  emery  variety  of  corundum,  wad,  balloysite. 

Near  Kemersville.— Brouzite,  chrysolite,  tourmaline,  magnetite,  hematite,  chlorite,  pyrite. 

FBANKLZN  CO.— Portia  Mines. — Gold  in  placers,  diamond, 

Gaston  oo. — Asbnry's  Mine. — Silver,  teti-adymite,  galena,  pyrrhotite,  pyrite,  leuoopyrite, 
auriferous  arsenopyrite,  bismite.  scorodite,  montauite  (?).  cerussite,  biamxAtiU, 

Oanaler  and  Shufcnrd  Biline. — Gk>ld  I  galena. 

Olubb's  Mountain. — Corundum^  TeA  and  blue  1  ratUel  tourmaline,  cyanAtf/  psfrophyUUel 
muscovite !  Uumliie  !  talc,  quartz  cxystals. 

Olear  Mountain.— Lazulite. 

Orowder's  Mountain. — Corundum,  red  and  blue  I  rutUe!  gold,  ilmenite.  cfaniti, 
pyrophylliu!  muscovile,  latulile!  barite,  with  galeua  (argentiferous;,  tourmaline,  pyrite, 
chalcopyriie,  manganese  garnet,  pvromorphite. 

King's  Mouatain.  — Golf  1,  galeua,  nltuiie.  cbalcopyrite.  sphalerite,  tetrahedrite.  nag}'ftgit«, 
magneiite,  bisuiite,  calcite,  dolomite,  pyrrhotite,  cbalcopyrite.  Union ite,  barite,  pyrite.  graphite, 
cassiterite. 

Ijong  Greek  BSine. — NiccoHferous  psilomelane,  gold,  pyrite,  fluorite,  sphalerite,  arsenopyrite, 
galena. 

White's  Mills.— Epidote.  biotite,  orthoclase  I  pycnite,  titanite. 

All-Healing  Springs. — Barite. 

aRANViLLB  OO— Bowling's  Mountain.— Radiated  pyrophyllite. 

Sassafras  Fork.— Gold,  pyrite,  (a  few  miles  uortb)  malachite,  tourmaline,  quartz  ciystak, 
agate. 

Near  Shiloh  Ohurch.— Epidote,  labradorite,  calcite. 

Elsewhere. — Siibuiie,  in  the  nurtberu  part  of  the  county,  on  land  of  N.  A.  Gregory. 

QUILFORD  Oo. — Numerous  gold  veins  with  associated  copper  ores. 

Friendship.— Granular  corundum  (emery),  titaniferous  magnetite. 

McOulloh  Mine.— Copper,  euiniU  iu  acicular  crystals,  pyrite,  cbalcopyrite,  siderite; 
malachite. 

North  Oarolina  (Fentress)  Bftine.— CVi^Trttein  acicular  crystals,  pyrite,  cbalcopyrite,  siderite, 
malachite. 

Phosnix  Mine. — Cbalcopyrite,  covelHte. 

HATWOOD  Oo.— Presley  Bfline.— Conmdum,  blue  and  gray,  altered  into  muscovite  and 
albite;  the  muscovite  in  large  crystals,  also  cryptocrystailine  and  compact. 

HENDERSOSr  Oo.— Ooleman's  Station.— Zircon,  phlogopite,  jefferisite. 

Qreen  River.— On  south  side  of  Blue  Kidge.  at  Fi-eeraan's,  zircon,  granular  calcite.  At 
Jones's  mine,  xanthitane,  alhmite,  titaniferous  garnet;  also  stil bite,  orthoclase.  epidote,  titanite 
in  granite,  auerliie.  On  Price's  farm,  zircon,  auerlite.  staurolite.  On  the  Davis  land,  polfferaiUt 
wrcon,  momwiie,  xenotime,  cyrtolite,  magnetite,  apatite. 

IR£DELL  Oo  —Belt's  Bridge.— Pyrite  in  soapstone,  corundum  in  globular  masses,  pailly 
altered  into  muscovite,  etc.  Corundum  in  hexagonal  crystals  I  partly  altered  into  soda-margsrite 
at  Hendrick's  farm. 

Dr.  Halyburton's,- Leucopyrite,  scorodite. 

King's  Mill.— (?rap/iitf',  hemuiite  iu  hexagonal  plates  in  quartz,  rutUe/  in  quartz,  fVfii 
erpBtal,  chalcedony,  tourmaline. 

Mount  Pisgah. — RuiUated  quartz,  chloritic  mineral  resembling  thuringite. 

Spring  Mountain. — Graphite. 
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Statesvillo.— Nenr  Statefiville.  titanite  in  gneiss,  quarU  erystaU,  allnnite,  corundum  rarely 
altensd  into  eyanite,  ortfioelase,  cyaniU,  muacavite,  gOthite  in  thin  scales,  in  light  red  feldspar 
(aunstbne),  titanite. 

Bethany  Ohnrch. — Allan  itc.  with  small  crystals  of  zircon. 

BontiDg  Greek.— Al bite,  blue  corundum  altered  into  rh&tizite.  Near  Campbell's  Mill, 
large  boulders  of  eyanite  inclosing  crystals  of  blue  corunduxn. 

JA0K80N  Co. —Caaher's  Valley . — Bismutite,  talc,  muscovlte,  amethyst,  rock  crystal,  gold. 
pyrite,  cbalcopyrite. 

OollowheeBIine.— Chalcocite.  pyrite,  melaconite,  chalcopyrite  t  hornblende,  malachite. 

Etogbaok  BUne. — Corundumy  rutile  in  corundum,  chromitc,  drusy  quurtz,  ehryBolite,  andetdne, 
Umrmaliiie,  museawUt  dudleyite,  margarite. 

Savannah  BUne. — Chalcopvrite.  hornblende,  tourmaline,  malachite. 

Waxyhut  BSine.— Chalcocite,  chalcopyrite.  cuprite,  malachite. 

Webeter. — Corundum,  chromite,  pvrolusite.  wad,  chalcedony,  drusy  quartz,  eTuitaHte, 
iremolite^  aeiinolite,  iisbestus,  ehryiolite,  Uile,  serpentine,  marmolite,  deweylite,  geuthile,  penninite, 
magnesite  !  crystalline  and  earthy,  magnetite,  kaolin,  kftmmererite. 

Wolf  Greek  Bfine. — CUalcocite.  native  copper,  cbrysocollu,  clialcopyrite,  malachite. 

Ainalie's. — Chrysolite,  chromite.  talc,  chlorite,  enstatite,  smanigdite  (?),  asbestus,  tremolite, 
garnet,  actiuolite,  ulbitc. 

8cott*8  Greek.— Clirysolite,  chromite,  talc,  penninite  (var.  kftmmererite),  enstatite,  chlorite, 
oomndum  (blue  and  pink). 

Z«IKOOLH  GO.  — Gottage  Home.— Diamond  I  gold,  chalcopyrite. 
Randleman's. — Quartz  crystals,  amethyst  I 

BCAOON  Go.— Gnlsagee  Bline  or  Oorundnm  lEOU..— Corundum  f  in  beautiful  varieties  ctys- 
tellized  nnd  massive,  and  frequently  in  part  altered  into  other  minerals;  also  ehramite,  9pinel  in 
crystals  and  granular,  rutile  rare,  dia8|)ore,  one  specimen  only  known,  drusy  quartz  and  quartz 
crystalH,  chalcedony,  hyalite,  enstatite,  tremolite,  chrysolite,  oligoclase,  tourmaline,  talc,  serpentine, 
deweylite.  genthite.  culs^igeeite.  lucasite.  kerrite,  maconite,  penninite,  prochlorite,  willcoxite, 
mar^rite,  Anihophyllite,  actinolite,  magnetite. 

Highlands. — Bismutite,  beryl,  gold,  rose  quartz. 

Jacob's  BUne. — Corundum,  asbestus,  tremolite,  chrysolite. 

Nantehaleh  River. — Asbestus,  talc,  compact  limestone,  niter.   At  mouth  of  river,  orthoclase. 

Tennesaee  River,  below  Franklin. — Garnet,  staurolite,  eyanite,  muscovite,  columbite. 

Tibbet's  BSine.— Pleonaste,  zircon. 

Weat*8  Mine. — Uuby  corundum  with  eyanite. 

Znmay  Greek.— Near  Higdon's,  corundum,  chlorite,  asbestus,  chromite,  magnetite, 
hematite,  garnet,  chrysolite. 

BAadison  Go.— Blam  Hill. — ^Monazite  in  large  masses,  zircon. 

Garter's  Bline. — Corundum/  in  peculiar  white  and  pink  varieties,  spinel,  chromite,  tremolite, 
efarysoliie,  andesine,  prochlorite,  culsageeite,  ilmenite,  beryl ! 

Frenoh  Broad  River. — Orthoclase. 

Near  BCarshall. — Rutile,  limonite,  magnetite,  galena,  bomite.  chalcopyrite,  epidote,  talc, 
flnorite,  hematite,  corundum.  8  miles  below  Marahall,  prochlorite,  margaiite.  barite,  smoky 
quartz,  in  doubly  terminated  crystals. 

Haynie  Bline.— Blue  corundum,  rutile,  margarite,  green  crystals  of  hornblende,  magnetite^ 
chlorite,  ilmenite. 

BTDOWBLL  Go.— EirkseyVi  BAine.- Tetradymite. 

In  the  fold  placers.— Gold,  corundum,  ilmenite,  rutile,  chromite,  brookite,  pyrope,  wreon, 
epidote,  sillimanite,  xenotime,  monasite,  diamond,  octahedrire. 

BlEOELENBTTBa  CO.— Numerous  gold  veins,  associated  with  copper  ores,  pyrite,  etc. 

Beattie's  Ford.— Rutile  t  in  acicular  crystals. 

Davidaon  OoUege. — Radiated  eyanite,  pyrophyllite,  gold.  7  miles  south,  fine  crystals  of 
ratOe. 

McOlim  Bline.— Gold,  pyrite,  chalcopyrite,  barnhardtite,  cuprite  in  acicular  crystals, 
melaconite,  pseudomalacfUte, 

Todd's  Branch.— Gold,  diammhd,  zircon,  garnet,  monaeite. 

Tnckaaegee  Ford. — Epidote,  labradorite  near  Tuckasegee  Ford. 

MITOHELL  Go.— Bakenville.— iri/«e«m'^.  chalcopyrite,  pyrite,  pyrophyllite,  chromite  I 
quartz  crystals,  chalcedony,  enstatite,  tremolite,  actinolite,  chr3's<>lile,  talc,  rutile  penetniting 
oorundinn.  serpentine,  deweylite,  penninite,  maguesiie,  asbestus,  At  Hawk  Mine,  oligoclase  I 
On  Yellow  Mountain,  cvopi^  * 
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Buchanan  BCine. — Gummite,  yttrogummite  (?),  asbestus,  beiyl,  allanite,  mtuoovUe,  MU^ 
pkosphur  any  lite,  cyunite,  gi-apliite,  m2iiigaue8c  gaiDet,  black  garnet,  magnetite,  limouite,  apatite, 
ortiioclase. 

Cane  Greek. — Rmenite/  actinolite,  talc,  asbestus,  (near  head)  graphite,  rutile,  garnet; 
samarskite. 

Onnherry.  ^Magnetite,  pyroxene,  epidote,  picrolite,  hematite,  orthoclase. 

Plum  Tree  Greek. — Corundum  crystals,  hyalite. 

Near  White  Plaina. — Gummite  with  urauinite  in  a  mica  mine. 

Deake  BUne. — Quartz,  Hatteued  out  between  muscovite,  museavitef  columbiu!  gummite, 
albite,  galiuite,  monazite. 

Flat  Rock. — Rmenite,  uraninite,  gummite,  zircon,  garnet,  epidote,  zoisite,  var.  thuUle, 
mvseomte,  cUbite,  arlAoelaee,  uranotil,  phosphuranylite,  autunite  ! 

Qraasy  Greek. — Samarskite,  iimenite,  kaolinite,  beryl,  large  muscovite,  autunite,  hyalite, 
columbite.  montmorillonite. 

Qreen'a  BSine. — Fergusonite. 

Point  Pizzle. — Albite,  apatite,  pyrophyllite,  actinolite,  beryl,  garnet,  manganese  garnet, 
muscodte. 

Unaka  Mountains. — Magnetite,  zircon,  epidote,  hematite. 

Wiseman  Mine.— Muscovite /  kaolinite,  hatchettolite,  columbite,  samarskite!  altered saouu^ 
skite,  rogersite.  cyrtolite,  epidote,  garnet. 

North  Tpe  River.— Orthocliise,  muscovite.  chrysolite,  talc,  chrysotile,  prochlorite,  wid, 
garnet,  serpentine,  kaolin,  chalcedony. 

Young's.— On  South  Toe  River,  serpentine,  garnet,  talc,  chiysoh'te,  prochlorite,  tremoHte; 
pyrlte. 

MONTOOMERY  Go.— Oottonjitone  Mountain. — Pyrophyllite! 

Grump  Mine. — Gold  in  placers. 

Steele  Bline. — Gold!  galena,  sphalerite,  chalcopyrite,  albite,  prochlorite,  calcite. 

Swift  laland  Mime,— Gold!  in  fine  crystals. 

• 

MOORB  Go.— Gheek  BCine.— Chaicopyrite,  malachite,  azurite,  galena,  red  Jasper,  epidole^ 
talc,  calcite,  argentite,  pyroxene,  limonite. 

Soapstone  Quarry. — Slaty  pyrophyllite  I  pseudomalachite. 

ORAiraB  Go.— Hillsboro. — IVrite  in  cubes,  wad,  limonite,  hematite,  pyraphyUiU,  chk>rit« 
In  fine  scales,  epidote,  barite.    At  Latta  Mine,  braunite  (?). 

Person  go.— Bamett  Mountain.— TFAttoeyant^tf. 
Dillahay's  Mine— Gk>]d,  radiated  quartz. 

Qillis  Biline. — Chalcocite,  pyrite,    covellite,    micaceous    hematite,    chrysocolla.   oopriteb 
malachite,  calcite,  garnet,  quartz,  epidote. 
Iieaaburg. — Tourmaline,  albite  (?). 

Polk  Go.— Numerous  placer  mines,  with  the  usual  associated  mlnerak. 

RAin>OLFH  Go. — Gold  in  beds  and  placers  in  numerous  places. 
Near  Aahboro. — Pyrophyllite. 

Franklinaville. — Five  to  seven  miles  west-northwest,  leucopyrlte. 
Pilot  Klob. — Pyrophyllite,  gold  in  placers,  acicular  rutile  in  quartz. 

RooKliraHAM  Go.— Madison. — Chalcopyrite  at  W.  Lindsay's,  manganese  garnet. 
Zieaksville. — Semi-biluminous  coal. 

ROWAK  GO.— Oold  WXk,—Gold,  bismuthinite,  pyrite,  chalcopyrite,  ar9enopyrHe  at  Hom^ 
cutt's,  magnetite. 

Salisbury.— Orthoclase ! 

RTTTHERFORD  Oo.— Brindletown  Greek.— Diamond  I 

Rutherfordton. — Quartz,  pseudomorphous  after  calcite  I 

Shemwell  BSine.  —Arborescent  gold  I 

Twitty's  BKine. — Diamond. 

At  the  gold  placers  generally.— Gold,  corundum  in  g^ns  and  cryBtak,  fimsniia 
rutile,  chromite,  brookite,  garnet,  nrcon  !  epidote,  samarskite,  xenotime  !  monazile,  fergusonite 
octahediite,  fibrolite. 

Staitlet  Go— Gold  in  veins  and  placers. 
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8T0KE8  Ck>.— Bolc(JackVi  Quarry. — Caldte,  phlogopite,  actinolite. 

Ck)0ee  Qap. — Laeuliie  with  muscovite  in  quartz. 

Hanhaxy,— Magnetite,  pyrolusite,  cyanite,  actinolite.  At  Roger's  ore  bank,  titanite,  sul- 
phur I 

Dan  River. — Opalescent  quartz,  anthracite  and  bituminous  coal,  prochlorite,  hematite, 
magnetite. 

Oermanton. — Faml  teood.    2  miles  east,  serpentine,  calcite,  garnet. 

Peter's  Greek. — Sulphur. 

Sauratown  Movaat»hi.^ItacolumpU,  asbestus. 

Snow  Creek. — Phlogopile,  granular  calciie,  agate,  amethyst,  hyalite,  jasper,  hematite, 
albite,  pyroludte. 

Stokesbnrg;.— Rock  crystal,  anthracite  and  bituminous  coal. 

SUBRT  Oo. — Magnetic  iron-ore  beds  at  numerous  localities. 

Dobson. — Pyrolusite,  tnlc  in  green  crystals,   serpentine,  steatite,  actinolite,  brcunnerite» 
magnesite,  magnetite,  chlorite,  wadT    Near  Dobson,  magnetite  in  prochlorite. 
Ararat  River. — Pyrite  I  magnetite  !  garnet,  white  cyanite  ! 
Ohaatnnt  Momitain. — Octahedr^  magnetite  I 
Pilot  Mountain.— Talc  I 

Swain  Co.— Bryson  City.—Rutile,  zoisite,  limonite  after  pyrite. 
Ooonaluftee  River. — Gold,  galena  (argentiferous),  pyrite,  chalcopyrite. 
A  Nichols's. — Pyrolusite,  chiilcocite,  tourmaline. 
Quallatown. — Gold  in  placers. 

TRANSYLVANIA  CO.— Boyston  River. ~ Gold  in  placers,  gmnular  calcite,  limonite. 
Brevard. — Chlorite,  graphite,  limonite  after  pyrite,  kaolin. 

Elsewhere — Pyrite,  chalcopyrite,  rose  quartz,  pyrrhotite,  tourmaline,  graphite.  Near 
mouth  of  Looking-glass  Creek,  kaolin. 

UNION  Co.— €k)1d  in  numerous  veins  and  beds  mostly  associated  with  galena  and  sphalerite. 
Pewter  BSine. — Electrum. 

Stewart  Mlne.^Oold,  eleetrum,  galena,  sphalerite,  pyrite,  arsenopyrite,  pyromorphite. 
Walkup's  BflUne. — Barite  !,  gianular. 

Wake  Co.— Northwest  corner  of  county— Serpentine,  asbestus,  actinolite,  steatite, 
cyanite. 

Raleigh.— T^tn^nt/f,  graphite,  smoky  quartz. 
Graphite  !  at  Tucker  s  Mill. 

Watauga  Co.— Beech  Mountain.— Fine-grained  galena,  pyrite,  magnetite,  hematite.  At 
Pogie,  galena. 

Cooke's  Qap.— Arsenopyrite,  hematite,  magnetite,  itacolumyte,  limonite,  martite. 

Rich  Mountain.— Head  of  Cove  Creek,  chromite,  quartz  crystals,  actinolite,  chrysolite, 
epidote,  penninite,  tremolite. 

Blk  Knob.— Pyrite,  chalcopyrite,  pyrrhotite,  epidote,  limonite,  garnet. 

Flannery  BCine. — Argentiferous  galena. 

Boone  Fork. — Quartz  crystals  (fine). 

Elsewhere.— Gold  in  placers,  galena,  fluorite,  epidote,  limonite,  magnetite,  cyanite,  talQ, 
chromite,  chlorite,  ilmenite,  asbestus. 

Wilkes  Co  — Brushy  Mountains.— Asbestus. 

Zllk  Creek.  —  Galena,  cerussite. 

Flint  Knob.— Galena  (argentiferous),  pyrite. 

Slkin  Creek.— Barite,  limonite,  galena,  cerussite. 

Honey  Creek. — Rutile  in  acicular  crystals  in  brownish  amethyst. 

Trap  Hill  Bftine.— Galena,  pyrrhotite,  chalcopyrite  (auriferous),  pyrite,  rutile,  garnet,  lomv 
maline  magnetite 

Elsewhere. — Graphite,  corundum  mostly  altered  into  cyanite,  pyrite,  cyanite,  mixture  of 
muscovite,  margarite,  etc.,  resulting  from  the  alteration  of  cyanite. 

TADKIH  Co.— Near  Tadkinville.— Gold. 

Hobson's  Bfline.— Magnetite,  tremolite,  magnetite.    At  East  Bend  and  elsewhere. 

Jonesville. — Pyrite  in  cubes  in  slate,  chalcopyrite. 

Takoey  Co  — Qrassy  Knob  (Black  Mountains).— Cyanite,  muscovite. 

Black  Mountain.— Grnpli it e. 

Bald  Mountain.— Grayish  green  actinolite,  magnetite. 
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Hampton's,  Mining  Oreak  —Chromiie,  chalcedony,  enstatite.  tremoUUf  actinolite.  asbestm, 
ehry$olite,  oitlioclase,  tale,  serpent Ine,  deweylite,  penninite,  magnedte,  epidoU  in  line  greeo 
crystals,  bronzite  hornblende,  procblorite  (?). 

Hurricane  Mountain. — (Jyaniie,  titoniie.  musoovite. 

Ray's  BSica  Biline.—^ii^n'to.  pseudomorpbous  after  apatite,  ytlrocerite  (f),  berjfl,  garnet, 
zircon,  rulile,  muscmite,  nlso  n  hcniy  pink  variety,  ortbocliise.  tourmaline,  black  and  yeuowiBb 
green:  knoliniie.  coliimlnte,  H|miite\  nioniiziie,  uutunite,  amazou  stone,  cyauite,  nibite,  smoky 
quartz,  quartz  crystals,  actinoliie,  tnlc.  glassy  feldspiir. 

South  Toe  River.— Muscovite,  f^nrnet.  byidite,  gummite,  nutunite,  garnet. 

Proffifs.— Corundum,  muscovite,  asbestus,  gurnet,  penninite  (?).  talc,  cbrysotile,  flbnnis 
talc. 

Young's  BSine. —Chlorite,  serpentine,  chrysolite,  chromite.  talc,  asbestus,  tremolite,  pyrite, 
mancTHnese  ^nrnet  and  garnet  crystals,  bronzite,  tounnaline.  muscovile. 

PresneU  (Young's)  Mine.— Muscovite,  albiic,  apatite,  autunite. 

Qibb's  BUne.— Muscovite,  albite,  garnet,  glnssy  feldspar. 

Quggenheim's  Mine.— Muscovite,  albite,  manganese  garnet,  apatite,  hyalite,  tourmaliiie, 
autunite. 

SOUTH  CAROLINA. 

The  chief  economic  minerals  of  South  Carolina  are  gold  and  calcium  phosphate.  The  gold 
belt  extends  from  the  N.  Carolina  border  i^outhwest  across  the  counties  York,  Lancaster.  Cbe»- 
terdeld  (inch  the  Brewer  mine),  Kershaw.  Fairfield.  Union.  Spartanburgh,  Greenville.  PickeDS. 
Abbeville;  there  nve  also  auriferous  gravels,  chielly  in  York,  Union,  and  Spartanburgh  C(hl 
(Min.  lies.  U.  S.).  The  phosphatic  deposits  are  in  Charleston,  Berkeley',  Colleton,  and  Bean* 
fort  Cos.,  as  noted  on  p.  769. 

ABBfiVlLLE  Co. — Oakland  Or<nro. — Odd  (Dom  mine),  galena,  pyromorphile.  amethy^ 
garnet. 

ANDBBSON  Oo. — Near  Storevllle. — Zireo^k!  red,  brown,  gray,  and  black,  in  the  surface- 
soil.  .  Most  abundant  at  Thompson's  and  at  Strickland's.  Also  cotumbite.  fergusonite.  mag- 
netite, and  ilmenite.  Corundum  in  crystals  and  massive,  in  the  soil  and  in  place,  at  Thomp- 
son's  and  elsewhere  in  the  vicinity.  MuseovUe.  with  some  columbite,  at  Wharton's,  near 
the  Savannah  River.  Garnet  (spessartite)  at  Island  Ford,  Rocky  River.  (Note. — ^Three  hundred 
pounds  of  zircons— some  of  over  2  oz.— were  gathered  by  hand,  in  about  two  weeks,  from  the 
region  about  Storeville,  in  1888.— Hidden.) 

Pendleton. — Actinolite,  galena,  kaolin,  tourmaline,  tircon. 

Oheowee  Valley. — Qalena.  tourmaline,  gold. 

OHESTERFlEXiD  Oo.— Gold  (Brewer's  mine),  talc,  chlorite,  pyrophylHte,  pyrite.  native  bis- 
muth, bismuth  carbonate,  red  and  yellow  ocher.  whetstone,  ennrgite. 

QBfiENVlLLE  Co. — Near  Marietta,  polyeraee!  (pure  black  and  a  yellow  hydrnled  varirtr^. 
uraninite  (nivenite).  allanite.  On  Qap  Creek,  on  Baynes'  land,  pyroniorphite  and  cenissite) 
(argentiferoufl);  on  Tankersly's  land,  titnnite,  zircon,  and  corundum.  Near  Tigenrillo,  zircon 
(pyramidal)  in  surface-soi). 

Also  galena,  kaolin,  chalcedony  in  buhrstone,  beryl,  graphite,  epklote.  tourmaline. 

Kershaw  Oo—ButUe, 

liANOASTER  Co.— Gold  (Hale's  mine),  talc,  chlorite,  cyanite,  itacolamyte»  pyrite.  Gold 
at  Blacknum's  mine,  Massey's  mine,  Ezell's  mine. 

IiAXTRENS  Co. — Corundum,  damourite. 

NEWBERRY  CO.— Lendhillile. 

PIOEENS  CO. — Gold,  manganese  ores,  kaolin. 

Highland  Co.— Chiastolite,  novnculite. 

SPARTANRURGH  Oo.— Magnetite,  chalcedony,  hematite.  At  the  Cowpens,  limonite.  grapkiie, 
limestone,  copperas.     Morgan  mine.  lendhilUte,  pyromorphite,  ceruasite. 

UNION  Co.— Fair  forest  gold-mines,  pyrite.  chalcopyrite. 

TORK  CO. — Gold  at  Muguolia  mine;  whetstones,  witherite,  barite,  tetradymite. 


anGRaiA. 

Gk)ld  is  present  over  a  considerable  portion  of  the  state,  particularly  the  northern  ptrt;  it  ii 
mined  both  in  quartz  veins  and  as  placer  de|M>bits.  thus  in  Barton,  Lumpkin,  Itabun  Cos.;  also 
in  Lincoln.  Wilkes  Co.*)..  etc.  (cf.  p.  18).  Hematite  is  iilso  mined,  as  in  Dade,  Cherokee,  and 
other  nortliem  counties;  nbo  limonitc  in  Poik.  Floyd  Cos.,  etc.;  pyrolusite  at  Cariersvilte, 
Bartow  Co.  'i'here  are  also  pbosphiitic  deposits.  The  corundum  bell  extends  acroes  K.  and  & 
Carolina  lo  the  northern  part  of  this  state  as  noted  on  p.  213. 
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BABTOW  Co.— Cartenville,  Stegall,  Allatoona.  barite  OartenvUle  graphitt*.  pj/roiuiiu 
(mined).     Stogall  Station,  graphite. 

BURKS  and  SORZVBV  COS.— Hyalite. 

OHEBOKBB  Co.— At  Canton  Bline,  cbalcopyrite,  galena,  clatistbnliie,  plumboguinmite, 
hitchcockite,  arsenopyrUe,  laiithuniie,  harrigite,  eantoniU,  pyruinorphite,  uutoinolHe,  zinc, 
staurolite,  cyanite.     liatl-Grouud,  spodumene.    Miues  of  bemutite. 

OZiARK  CO. — Olarkivillo.— Gold,  xenotime,  zircon,  rutile,  cyanite.  bcmatite,  garnet, 
quartz. 

Favkxh  Co  —Stauroliie  I  cbalcopyrite. 

Habbbsham  Oo.^Oold,  pyrite,  cbalcopyi-ite,  galena,  amphiboU,  garnet,  quartz,  kaolinite, 
aoapstoue,  chlorite,  rutile,  iron  ores,  tourmaline,  siaurolite,  zircon. 

Hall  Oo.-^Oold,  quartz,  kaolin,  diamond.    Qainasville,  corundum,  margarite,  etc. 

HBAHD  OO. — Molybdenite^  quartz. 

liBB  CO.— At  the  Chewacla  Lime  Quarry,  dolomite,  barite,  quarU  eryeiaU. 

Z«mooLN  Co —Lfigulite  /  ruiUel  hematite,  cyanite.  WmexAU^,  pyrophyUUe,  gold. 

XtUMPKIH  Co.— At  Field's  gold-mine,  near  Dahlonega.  gold^  tetradynUte,  pyrrhotite, 
chlorite,  ilnienite,  allanite,  apatite. 

PAULDnra  Co.— 2>allas,  pyrite. 

Polk  Co. — Various  limonite  mines. 

RABtTH  Co.— Gold,  ehaleapyrite,  mtueotite,  beryl,  corundum, 

SPAULDINa  Co  — Tetradymite. 

TOWNS  Oo. —'BieLvnaMe:— Corundum,  pink,  millerlte,  genthite. 

WASHnraTOK  Co.— Near  Sanndanvilla.  wawUiie,  flre-opal. 

WHTTB  Co. — ^Raoocchea  Valley,  diamond. 


The  phosphatlc  deposits,  which  have  come  into  prominence  since  1886,  are  noted  on  p.  769: 
cf.  also  Wyatt^s  work  mentioned  on  p.  1027. 

Mear  Tampa  Bay. — Limestone,  sulphur  springs,  chalcedony,  agate,  nJiciJUd  efielle  and 
coraU. 

ALABAMA. 

Hematite  is  extensively  mined  in  the  northern  half  of  the  state:  this  industry  is  of  recent 
development  and  has  ginned  great  importance,  the  center  is  at  Binniiigbam,  Jefferson  Co. 
(cf.  p.  216).  There  are,  further,  limonite  deposits,  a«  in  Chemkee,  Etowah  (-os..  etc.  Gold 
hIso  occura  in  quartz  veins  and  gravels  us  in  the  adjoining  states,  thus  in  Talladego,  Clay 
Cos.,  etc. 

BIBB  Co.— Oentraville. — Iron  ores,  marble,  barite,  coal,  cobalt. 

OHAMBEB8  Oo.— Near  La  Fayette,  steatite,   garnets,  actinolite,  chlorite.     East  of  Oak 
\  steatite. 

Ohilton  Co. — Muscovite,  graphite,  limonite,  rutile. 

OLBBUBNB  Co. — At  Arbaooochea  Bline.  gold,  pyrite,  and  three  miles  distant,  cyanite. 
garnets.    At  Wood's  Blina,  black  copper,  azurite,  chalecpyrite,  pyrite. 

Olat  Co. — Steatite,  magnetite.  Near  Delta  and  Ashland,  muscovite;  southeast  of  Ashland. 
caasiterite. 

0008A  Co.— Tantalite.  gold,  muscovite,  cassiterite,  rutile,  mica.  Near  Bradford,  zircon, 
corundum,  asbestus.    Near  Rockford,  tantalite. 

JBFFEBSON  CO.— Birmingham.— H<0mate't0  mines. 

ZLAHDOLFH  Co. — Gk>ld,  pyrite.  tourmaline,  muscovite.    At  Ijouina,  porcelain  clay,  garnet 

Talladega  Co. — Limonite, 

Tallapoosa  Co.— Dudlesrville. — Corundum,  mnrgarite,  ripidolite,  spinel,  tourmaline. 
actinolite,  steatite,  asbestus,  chrysolite,  damourite,  corundum  altered  to  tourniuliue  (containing  a 
nucleus  of  corundum),  dudleyite. 

TnsOALOOSA  Co. — Galena,  pyrite,  vivianite,  limonite,  calcilo,  dolomite,  cyanite,  steatite, 
quartz  crvHialM  manganese  ores. 
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LOUISIANA. 

Rock  salt  (halite)  is  mined  at  Petite  Anse  Is.,  Saint  Mary's  parish,  4  miles  west  of  Verniiiiion 
Bay.  The  deposit,  of  Tertiary  age,  is  of  considerable  extent  and  is  still  productive  (cf.  p.  155) 
Gypsum  is  mined  in  Calcasieu  parish  near  Lake  Charles;  there  is  also  here  a  bed  of  natirc 
sulphur. 

TBZAS. 

BURNBT  CO.— Cnlcite  rhombohedrons  in  Bat  Cave  on  D.  G.  Sherrard's  land  on  Spring 
Creek  ;  lithographic  limestone  in  ledges  on  Wood's  land  and  elsewhere  in  ihe  neigbborhood- 
i)entvianite,  h^onite,  near  Clear  Creek.  "  Ba11.<« "  of  iron-ore  in  rond,  on  the  route  to  £Uno  C.  H. 
near  Colorado  River;  epidote,  at  Dupre's.  Crystals  of  quartz,  orthoclase,  pyrite,  and  epidoti-, 
occasionally,  at  **  Capitol  Rock." 

Beaver  Creek  Diatr.,  galena. 

Also  sparingly  cassiterite. 

Cass  Co.,  also  Marion  Co.,  and  elsewhere  in  eastern  Texas. -^Iron  ores,  chiefly  limonite. 

Bdwards  Co. — Native  sulphur. 

EL  Paso  Co.,  etc. — In  the  Trans  Pecos  region,  gold,  native  silver,  cerargyrite.  and  other 
silver  ores,  native  copper,  chalcopyrite,  chalcocite,  galena,  zinc  ores,  wulfenite,  etc.;  also  cuprth 
descloizite  (Clarke). 

QILLESPIE  Co. — ^Magnetite,  hematite;  further,  ganiet.  beryl. 

IiAMPASAS  Co. — Lampasas.— Celestite  crystals,  sometimes  of  gigantic  size. 

liLANO  Co. — Near  Bluflfton  (5  m.  south). — At  Barriuger's  mine,  gadoliniiel  pitrialite, 
rowlandite,  fergusonite  (several  varieties),  and  allanite,  all  in  htrge  masses,  rarely  as  crystals:  al>o 
thorogummiu,  nitenite,  gummite.  molybdenite,  raolybclite,  cyrtolite,  fluorite,  tengerite(*'. 
orthoeloM  in  large  crystals,  magnetite,  niartite.  and  rarely  quartz  crystals  in  open  pockets.  At 
Hinun  Castner's,  1  m.  S.,  gadolinite,  fergusonite,  and  cyrtolite,  in  a  coarse  granitic  vein.  Also 
huge  orthoclase  crystals. 

Babyhead  Distr. — At  the  Mexican  Diggings,  ^lena.  chalcopyrite.  tetrabedrite. 

Also  azurite,  malachite;  further,  gold,  magnetite,  hematite,  limonite.  cassiterite 

Mason  Co. — Iron  ores,  manganese  ores  (Spiller  mine,  south  of  Fly  Gap),  galena, 
cassiterite. 

MITOHELL  Co.— Rock  salt  near  Colomdo  City  at  a  depth  of  850  ft. 

TOM  QREEN  CO.— Native  sulphur. 

TRATI8  Co. — Celestite  at  Mount  Bonn  el,  near  Austin. 


ARKANSAS.* 

HOT  SPRING  and  aARLAlTB  COS.— In  the  elseolite-syenite  and  related  rocks  of  BCagpet 
Cove,  near  Hot  Spring,  eUxolite,  biotite,  orthoclase,  garnet,  seharlamite,  pyroxene,  agiriit! 
eudialytel  (eucolite),  titanite,  astrophyllite.  ilmenite,  magnetite  (incl.  lodestone),  micrucliae. 
apatite,  ozarkite  (thomsouite);  cancrinite  (secondary),  fluorite,  wollastonite,  natrolite,  apophyllite, 
manganopectolite,  brucite.  Also  in  leucitic  dike  rocks,  pseudo-leuciie  (leucite  altered  io  sanidine, 
etc.  p.  426),  elaeolite,  pyroxene,  segirile,  mclanite.  tittmite.  Further  as  a  result  of  contact  meu- 
morphism,  in  siindslone  and  novaculyte,  guitrtg  crystals/  in  the  Crystal  Mts.,  also  brookiu! 
(arkausitc,  in  part  alt.  to  rutile).  rutilef;  in  calcite.  perovskiief  (dysaualyte),  hydrotitaoite, 
monticeUiie  /  apatite,  vesuvianite,  phlogopite.     Also  wavellite,  thuriugite. 

At  the  Potash  Sul|)hur  Springs  region,  elaeolite  and  sodaliie  syenite,  with  characteristic 
species,  also  as  contact  minerals,  natroxonotlite  (near  wollastonite).  apatite,  quartz. 

Also  rectorite,  in  the  Blue  Mt.  mining  distr.,  Marble  township,  24  miles  north  of  Hut 
Springs;  further  manganese  ores. 

INDEFENDENOE  and  IZARD  Cos. —Manganese  ores,  incl.  psilomelane,  brauuite.  pyra 
lusite,  wad. 

*  See  Arkansas  Geol  Surv.  (J.  C.  Branner).  Report  for  1888,  vol.  1,  pp.  274-29-2, 
T.  B.  Comstock.  Also  on  the  manganese  deposits  of  the  state.  Rep.  for  1890,  vol.  1,  Peurosi-; 
these  deposits  include  (I)  the  Batesville  region,  chiefly  in  Independence  and  Izaiti  Cos.,  and 
(2)  the  region  in  the  southwestern  part  of  the  state  extending  from  Pulaski  Co.  to  Polk  Cc.  and 
Indian  Territory.  On  the  igneous  rocks  of  Arkansas,  chielv  of  the  elfiBolile-svenite  type,  also 
iu  part  leucitic,  and  their  associated  minerals,  e.e.  Fourche  Jtft.,  Pulaski  Co.,  of  Saline  Co.,  and 
of  the  Maenet  Cove  region.  Garland  Co.,  see  Rep.  for  1890.  vol.  2.  by  J.  Francia  Williams 
Considerable  deposits  of  bauxite  occur  in  Saiina  and  Pulaski  Cos.  Antimony  minea  occur  io 
Sevier  Co.  in  the  southwestern  corner  of  the  state. 
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ZiAWRBiroE  Oo. — SmithnmiU,  dolomite,  galena,  niter.    At  Oalamine,  smithsonite. 

BftABIUN  Co. — Wood's  BSino. —Smithsonite,  hydrozincite  (mHrionite),  galena.  Poke 
bayou,  braumU  f  Morning  Star  mine,  yellow  smithsonite  (containing  cadmium.  "  turkey-fat  ore"). 

MoVTGK>MERT  Co. — Yariscite,  wavellite  and  quarts;  manganese  ores;  galena,  tetrahedrite, 
boumonite,  cerargyrite. 

NXSWTON  Oo.— Sneeda  Greek.— Newtonite. 

POLK  Oo. — Manganese  ores,  incl.  bog  manganese,  etc. 

Pulaski  Oo.— Kellogg  BSine.— 10  m.  north  of  Little  Rock,  tetrahedrite,  iennantit&^ 
nacrite.  galena,  spbalerite,  quartz,  bauxite. 

Saline  Co.— Elaeolite,  astrophyllite,  eudialyte.    Rabbit  Foot  mine,  millerite,  bauxite. 

BBVIER  Oo. — In  the  Antimonjr  district  (northern  part  of  county)  on  the  Cossatot  river,  at 
the  Stewart  Lode»  etc.,  stSbnite,  stibicomte,  bindheimite,  jamesonite,  zinkenite,  dufrenite,  eleo- 
norite. 

BfflSSCURL 

For  the  distribution  of  the  lead-mines,  which  are  of  great  importance,  see  page  50.  Mine 
la  Motte,  and  some  old  openings  in  Madison  Co.,  afford  cobalt  and  nickel  ores,  associated  with 
the  galena;  the  amount  of  these  ores,  however,  does  not  exceed  1  to  3  p.  c.  of  the  lead  ore. 
At  Granby,  Newton  Ck>.,  and  Aurora,  Madison  Co.,  calamine  is  abundant  in  tbe  surface  ores, 
but  below  a  depth  of  about  100  feet  gives  place  to  sphalerite.  In  other  sections  of  central  and 
southwestern  Missouri,  sphalerite  is  the  prevailing  ore.  Smithsonite  is  very  rare  in  the  southwest 
region,  so  much  so  as  to  be  a  mineralogical  curiosity.  At  Caribage  in  Jasper  county,  smith- 
sonite occurs  massive  and  crystalline,  formed  bv  a  pseudomorpTiic  replacement  of  inegular 
masses  of  limestone  included  in  tbe  ore  bodv,  at  the  Porter  mines.  Sphalerite  is  now  the  most 
abundant  zinc  ore,  aggregating  more  than  90  p.  c.  of  the  total  production.  The  ores  of  this 
region  were  originally  deposited  as  galena  and  sphalerite,  the  other  minerals  being  formed  by 
their  oxidation  and  decomposition  (Jenney).  Glold  has  been  found  in  the  drift  sand  of  Northern 
Missouri  (Broadhead). 

Adair  Oo.— GOthite  in  calcite. 

Burton  Oo. — McCarrow*s  mine,  pickeringite. 

OOLE  Oo. — Old  bircle  Diggings  and  elsewhere.  Baritsf  galena,  chalcopyrite,  malachite* 
azurite,  pyrite,  calcite,  calamine,  sphalerite. 

OOOFER  Oo.— Oollins  BflUne.— Malachite,  azurite,  chalcopyrite,  smithsonite,  gctlena, 
sphalerite,  limonite. 

Orawforo  Oo. — At  Scotia  iron  bed,  hematite,  amethyst,  gOthite,  dufrenite  at  the 
Cherry  Valley  mines,  cacoxenite,  malachite. 

Dade  0<3.— Smithsonite. 

Franklin  Oo.— Oove  Mines,  Virginia  Mines,  and  Mine  ft  Burton. — Galena,  minium, 
cerussite,  auglesite,  barite.  At  Stanton  copper-mine,  native  copper,  chalcotrichite,  malachite, 
azurite,  chalcopyrite.     Also,  Mexican  onyx. 

IRON  Oo. — At  Pilot  Knob  and  Shepherd  Moimtain,  hematite,  magnetite,  limonite, 
manganese  oxide,  bog  manganese,  serpentine,  talc. 

JasperOo.— Joplin  Mines.- Crystallized  galena/  often  octahedral,  sphalerite/  pink  and 
white  crystallized  dolomite,  crystallized  calcite/  in  scalenohedrons  with  curved  faces,  bitumen, 
tnarcasite  /  greenockite  coaling  sphalerite,  cbalcopyrite  in  small  sphenoidal  crystals. 

Webb  Oity  and  Oarterville.- Galena,  crystallized  sphalerite,  ruby  blende  (small  brilliant 
crystals  of  transparent  ruby-red  or  garnet-colored  sphalerite,  adhering  to  massive  spbalerite  and 
dolomite),  crystallized  marcasite,  occasionally  in  brilliant  iridescent  crystals,  ferro-goslarite. 

At  the  Oave  Springs  mines,  near  Kansas  boundary,  crystallized  pyrite  associated  with 
sphalerite. 

At  the  Bmpire  mines,  2^  miles  southwest  of  Joplin,  galena,  sp/ialerite,  greenockite,  mar- 
casite,  barite. 

Jefferson  Oo.— Valle's. — Galena,  cerussite,  anglesite,  calamine,  smithsonite.  sphalerite, 
hydrozincite,  chalcopyrite,  malachite,  azurite.  pyrite,  barite,  witberite,  limonite. 
Frmnet  BUnes.- Galena,  barite/  smit/isonite /  pyrite,  limonite. 

I«AWRENOE  OO. — Aurora  Bilines.- Galena,  sphalerite,  crystallized  calamine,  cerussite,  dolo- 
mite, zinciferous  tallow  clay,  crystallized  calcite, 

MADISON  Oo.—BCine  la  Motte.— Oalena /  cerussite/  siegenite  (nickel-linnaeite),  smaltite, 
aeboliie  (earthy  black  cobalt  ore),  bog  mangimese,  marcasite,  chalcopyrite,  malachite,  caledonite 
plumbogummite,  wolframite,  aragonite. 
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At  Binsiein  SUver-mina.  galena  (argentiferous).  $phaUrife.  fooffratnite,  pyrite,  quartz, 
miiacovile,  ucliuolite,  Huorite,  tungstite  (comuion).  Alao  arseuopyrite.  almaudiie.  iepidoliU:  in 
granite. 

MORGAN  Co.— Oordray  IMgglnga.— G'afona,  iphaUrite,  crystallized  barite.  At  Flonfoce, 
flat  crystals  uf  barite  banded  with  light  blue.  In  the  eastern  part  of  the  county,  crystallized 
sphalerite. 


eerus8ite, 

pyromori 

small  caves  in  the  upper  parts  of  the  ore  bodies.    Zinciferous  tallow  clay  is  also  very  abuudaot 

In  the  upper  parts  uf  the  ore  bodies. 

Pettis  Co.— Near  Smithton  and  Sedalia,  barite  in  flat  crystals  banded  with  white. 

ST.  FRAN00Z8  Co.— Iron  Mountain.— Specular-hematite,  ilmenite,  limonite,  rbodochrosite 
in  seams,  manganocalcite,  calcite,  hessonite.  apatite,  tungstite,  wolfmrnite. 

ST.  Obhsvietts  Co. — At  the  Cornwall  Oopp«r-mine8,  cfialeopyrite,  cuprite,  malacbite, 
azurite,  covellite.  chalcocite,  boroiie,melaconite,  cbalcantbito,  chrysocolla. 

ST.  IiOUls  Co.— Near  St.  Lonia.— Jf»72mto  (in  the  Sul>carboniferous  St.  Louis  limestoDe. 
largely  a  magnesian  limestone)  with  caleiie  I  and  cryst.  doUmiiiet  barit«,  jluorite,  anhydrite, 
g>'psum.  strontianite. 

Cheltenham.— (?yp9um  in  clay.    Quurantiue,  mngnesite. 

WASHJNaTON  Co.— At  Potoai,  galena,  eeruenU,  anglesite,  barite. 
Watvb  Co.— Granite  bend,  copiapite  (rare)  on  pyrite,  hyalite. 

TBNNBSSSB. 

There  are  copper  mines  in  Polk  Co. ;  eztensive  hematite  and  limonite  deposits;  zinc  miaei 
in  Union  and  Jefferson  Cos.,  etc. 

Brown's  Creek.— Galena,  sphalerite,  barite,  celestite. 

CLAIBORNE  Co. — Calamine,  galena,  smitbsonite,  chlorite,  steatite,  magnetite. 

Cooke  C^.— Near  Bush  Creek.— Cacoxeuite  ?  dufrenite,  iron  sinter,  stilpnosiderite.  browa 
hematite. 

Davidson  Co.— Selenite,  with  granular  and  snowy  gypmm,  or  alabaster,  crystallized  and 
com  pact  anhydrite,  fluoriie  in  crystals,  ealdte  in  crystals. 

Near  Nashville.— Blue  eeleetite  (crystallized,  hbrous,  and  radiated),  with  bariteiu  limestone, 
anhydrite.     Haysboro',  galena,  sphalerite,  with  barite  as  the  gaugue  of  the  ore. 

DiOESON  Co.— Manganite. 

QREBNE  Co. — 12  miles  from  Greeneville,  barite  in  veins  in  dolomite. 

JBFFBBSON  Co.— Mossy  Creek. — Calamine,  smithsonlte,  sphalerite,  galena,  fetid  barite. 

KNOX  Co. — Magnesian  limestone,  native  iron,  variegated  marbles. 

B1AT7BT  Co.— Wayellite  in  limestone. 

MoMiNN  CO.— Whetwell,  near  Mouse  Creek.— Barite. 

MONBOE  Co.— Carter  BflUne.— Galena.    At  Buck  Miller  mine,  argentiferous  tetrahedrite. 

Folk  Co.— Dnoktown  Mines,  S.  £.  corner  of  state. — ^Melaconite,  chalcopyrite,  pyrite. 
native  copper,  bornite,  nitile.  taiiite.  galena,  harrisiU,  alisonite,  sphalerite,  pyrostene,  tremoUie, 
iulphateM  of  capper  and  iron  in  stalactites,  allophane,  rahtite,  chalcocite  (ducktownite),  chalco- 
trichite,  azurite,  malacbite,  pyrrhotite,  limonite,  graphite. 

ROANB  CO.- E  declivity  of  Cumberlnnd  Mts..  wavcllite  in  limestone. 

Sevitjr  Co. — Alum  Cove.— Alum  (in  ptirt  aplolinite).  epsomiie  nielantcrite  in  shale 

In  '  nv(Mn».  ep«omite,  soda  iilum.  niler,  niti-ocalcite,  breccia  marble. 

SMITH  CO  —  Bnrite,  smnpue  of  lead  vein,  fluonte. 
Smoky  Mt.— On  decliviiy.  amphibole.  jrarnet,  staurolite. 

UNION  Co.  -Stiner's  Zinc-mine.  Powell's  River.— Sphalerite,  calamine,  amithsouite. 
Caldswell  mine,  galena. 

KBNTUCKT. 

ANDBB80N  CO.— Gnlenn.  bnriti*. 
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BOUBBON  Co.— Paxil— Bnrite. 

BOTLB  Co.— Wither i I e,  also  iu  Qarrard  ami  Liucolu  C06. 

Olihton  Co  — Geodes  of  quHitz. 

OBITTBHDBN  CO.— Columbia  BAines.— Galena,  fluorite,  calcite. 

BDMOITBSON  CO.— At   Bffammoth   Cave,    gypsum    roseiteif    calcite   Btalactites.    niter, 
epsomite. 

Fatettb  Co.— 6  m.  N.  E.  of  Lexington,  galena,  Uavite,  witberite,  spbalerite. 

LIVINGSTON  Co.— Near  the  line  of  Union  Co.,  galena,  cbalcopyrite,  large  vein  of  fluorite. 

LTON  CO.— Bddyvilla.— Vivianite. 

MEBOBB  Co.— At  BCoAfee,  fluorite,  ptfrite,  calcite,  barite,  celestite. 

BIONBOB  Co.— Snlphnr  Lick.— Sphalerite,  galena. 

OWBN  Co.— Galena,  bai-ite. 

OHIO. 

Bainbridge  (Coppenis  Mt.,  a  few  miles  east  of  B.).— Calcite,  barite,  pyrite,  copperas,  alum. 

Canfield  and  Bllsworth. — Gypsum  I 

Lake  Brie.— Green  or  Strontiun  Island,  ceUsUUl    Put-hi-Bay  Island,  aulphwrl  calcite. 

Sinking  Springs.— Ueniat  lie. 

White  Bouse.— Celestite,  ailcite. 

Toungstown.— liock  salt  in  borings  for  gas. 

INDIANA. 

Limestone  Caverns,  Cory  don  Caves,  elc.-- Epsomite. 

In  most  of  I  he  sou  lb  west  conn  lies,  pyrite,  iron  sulphate,  wn^  feather  alum.  On  Sugar 
Creek,  pyrite  and  iron  sulphate.  In  sandstone  of  Lloyd  Co.,  near  the  Ohio,  gypsum.  At  the 
top  of  tbe  blue  limestone  formation,  brown  spar,  eaUiie. 

Lawbbnob  Co.— Indianaite. 

PUTNAM  Co.— Baglesfield.— Siderite. 

ILLINOIS. 

Lead  ores,  chiefly  galena,  are  extensively  mined  in  the  northwestern  part  of  the  State  (cf.  p. 
50),  thus  in  Jo  Daviess  and  Stephenson  Cos. 

OALLA.TIN  Co.,  on  a  branch  of  Gi-aud  Pierre  Creek,  16  to  80  m.  from  Sbawneetown.  down 
the  Ohio,  and  from  a  balf  to  eight  miles  from  this  riwer,^  Violet  fluorite/  in  Carboniferous  lime- 
stone, barite,  galena,  spbalerite,  limotiite. 

Banoooe  Co.— At  Warsaw,  gtuMrU  geodes  contuining  calcite!  chalcedony,  dolomite, 
spheUerite!  brown  spar,  pyrite,  aragouiie  gypsum,  bitumen. 

EULBDIN  Co.— Near  Rosiclare.— Ca^'te,  galena,  sphaleiite,  chalcopyrite,  ffluorUe.  6  ra. 
back  from  Elizabethtown,  bogiron.  Cue  mile  uurlb  of  the  river,  between  Elizabetbtown  and 
Rosiclare,  niter. 

JO  Daviess  Co.— At  Qalena,  galena,  calcite,  pyrite,  sphalerite.    At  Marsden's  diggings^ 
galena  I  sphalertte,  nyirctisite  (all  together  in  stalactites),  pyrite,  cerussiie, 
Quincy. — Calcite  I  pyrite. 
Scales  Bloond  — Bfiriie,  pyrite. 

Co.— Galena,  fluorite. 

BAICBiaAN. 

LOWBR  PBNINSULA. 

SAANOH  Co.— Coldwater.— Kidney  ore,  siderite  and  limonite. 
XOSOO  Co,  (BsLgiuaLwBAy).^ Alabaster/  gypsum. 


Greea  River  (headwalers). — Gyp5«uni. 
J.AOKSON  Co. — Jackson  —Pyrite.  kidney  ore. 
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KENT  Co.— Grand  'RvgidB.—Qyptum  (selenite),  ealcite,  dolomite,  anhydrite. 
QrandTille.— Gypsum,  etc. 

MONRO£  Co.— "Brett, —Caleiie,  amethystine  quartz,  apatite,  celestite. 
Monroe. — Aragonite,  apatite. 

Point  mux  Peaux. — Amethystine  quartz,  apatite,  celestite,  ealcite. 
Stony  Point. — Apatite,  amethystine  quartz,  celestite,  ealcite. 

TUSOOLA  Co.— S.  16,  T.  18,  R.  11. —Sphalerite. 

B.  UPPER  PENINSULA.— The  principal  regions  are  the  Marquette,  Menominee,  and 
Gogebic  iron  ranges,  and  the  Keweenaw  copper  range. 

Marquette  Co. — Presque  Isle.— Serpentine,  galena,  pyrite,  chalcop^rite,  dolomite,  chal- 
cedony, a^aie,  chrysotile,  enstatite.  diallage,  olivine,  native  copper,  sphalerite,  ealcite,  chromite. 

Partridge  Island. — Agate  (in  narrow  veins  in  gabbro). 

Picnic  Islands. — Epidote,  hornblende. 

Mount  Mesnard. — Chalcocite,  hematite. 

Chocolate  River. — Galena,  chalcocite. 

Marquette. — [The  above  localities  are  not  far  from  the  city],  manganite,  galena. 

Holyoke  Mine  District.— Galena,  gold,  sphalerite,  chalcopyrite. 

Negaunee. — Hematite  f  martite,  limonite,  gothite,  pyrolusite,  manganite,  psilomelane,  wad, 
barite  /  kaolinite,  rhodoc?irosite,  jasper,  ealcite,  quartz,  orthoclase,  tourmaline.  The  Jackson  mine 
is  prominent  for  minerals. 

Qoose  lAke.— Dolomite,  in  flesh-colored  rhombs,  on  lighter  ground  in  bluffs  N.  £.  of  lake. 

Palmer. — Hematite.  At  the  Wheat  mine,  rhodochronie,  dolomite,  orthoelaae,  ecUdte,  pyrite, 
chalcopyrite,  ehlorttoidf  especially  i  m.  S.  of  the  town,  also  in  other  places  near  by  and  in  a  line 
from  here  to  Chanopion. 

Ishpeming. — Hematite/  micaceous,  botryoidal  and  in  cubes  after  pyrite,  Umonite,  gOthite, 
jasper,  pyrite,  quartz,  feldspar. 

Moss  Moimtain  (near  Ishpeming). — Tale. 

Ishpeming  Oold  Range.— Ropes,  Michigan  Gold,  and  other  mines,  gold^  pyrUe,  pyrrhodte, 
tourmaline,  epidote,  molybdenite,  magnetite,  pyroxene,  dolomite,  picrolite,  predoue  ierpetUine I 
williumsite.  chrysotile,  tale/ 

Hxaaholdt. ^ Chloritoid  /  tourmaline,  magnetite,  hematite  {martite),  grQnerite,  garnet 

KBpuhlic— Magnetite,  hematite,  hornblende,  garnet,  N.  W.  of  the  town,  between  here  and 
Michi^amme.  ataurolite,  etc. 

Champion.— Near  the  old  furnace,  magnetite,  hematite,  grunerite,  garnet.  At  the  mine, 
chloritoid/  garnet,  tourmaline,  apatite,  mueeovite,  chlorite,  magnetite  (lodestone),  hematite  (mar- 
tite), grunerite,  pyrite.  jasper. 

Michigamme. — Garnet,  changed  to  chlorite,  magnetite,  etc. 

I«ake  Michigamme.— On  the  islands,  e.g.  Goat  Island  and  Silver  Island,  etauroUte  in  schist, 
garnet,  margarite,  and  in  quartz  veins  andalusite  /  green  apatite  /  mica,  chlorite. 

Wetmore,  Webster,  and  Beaufort  Mines. — Limonite,  botryoidal  and  mammillary. 

Babaoo  Co.— Graphite,  wad,  limonite,  pyrite,  especially  near  L'Anse. 
Huron  Islanda. — Native  copper  in  granite. 

ONTONAOON,  Houghton,  and  Kewbenaw  Cos.— The  productive  copper-mioes  lie  in 
these  counties.  At  the  north  end  of  Keweenaw  Point  the  copper  is  mainly  in  flssure-veins  scron 
the  formation,  and  from  them  some  of  the  best  ciystullized  specimens  have  come,  but  most  of  the 
mines  are  not  now  worked.  About  Portage  Lake  in  Keweenaw  County  the  copper  occurs  mainly 
impregnating  iimygdaloids  and  conglomerates,  while  near  Rockland,  iu  Ontonagon  Co.,  the  copper 
is  collected  in  fissures  running  with  the  formation.  So  many  minerals  occur  throughout  the 
district,  and  the  exact  mines  which  may  he  open  or  yield  u  particular  mineral  vary  so  from  time 
to  time  that  only  one  list  of  minerals  is  given,  and,  further,  after  particular  minerals  the  mioe 
is  mentioned  with  which  they  are  or  have  been  most  closely  associated. 

Native  copper  /  (PhcRulx  mine),  mitive  silver  /  chalcopyrite,  chalcocite,  domeykite  (Albioa 
mine.  Keweenaw  Co. ,  also  Sheldon  and  Columbia  mine,  Houghton),  whitneyite  (tioiigbtonV 
algodouite  (Houghton),  bornite  (Mendota,  3it.  Bohemia,  Huron  mine),  hom-silvcr.  melaoonite 
(Copper  Harbor),  cuprite,  manganese  ores,  saponite,  azurite,  malachite,  chrysocolla,  pr^nili 
(Tamarack  and  Quincy  mines),  laumontiie  (leonhardite,  white),  datolite  (crystals  from  Coppei 
Falls,  the  porcelain-like  var.  widespread,  e.g.  Isle  Royale,  Quincy,  Minnesota  mines),  heulandite, 
orthoclase  (Superior  mine),  analeite/  (Houghton,  Phoenix,  pink  at  Copper  Falls),  chabazite,  in«i» 
type  and  natrolite  (Copper  Falls  mine),  apophyllite  (Cliil  mine),  wolhistonite  (ib.),  caldtf/  (larfe 
water-clear  crystals  often  inclosing  copper  at  man^  plsces,  e.g.  Central,  Phoenix  and  Clin, 
Quincy  and  Franklin  and  National  mines),  dolomite  (Phcenix  and  National  mines),  guartt 
crystals  from  Franklin  and  Minnesota  mines,  amethystine  out  on  Keweenaw  Point),  baritt 
Centennial  mine),  edenite  (National  mine). 
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ble  Royale.— Formation  and  minerals  similar  to  those  of  Keweenaw  Point ;  also  6hlora9' 
troUte,  bar  lie. 

IBON,  DICKINSON,  MENOMINEE,  and  DELTA  COS.— In  tbese  counties  is  the  Menominee 
iron  range,  with  ibe  usual  iron  minerals;  the  ores  are  mainly  soft  hematite  and  limonite.  with 
calciU  (of  peculiar  habit  at  the  Bessie,  Metropolitan,  and  Chapiu  mines),  aiderite,  clialcopyrite 
Chapin  Mine),  orihoclase  (Norway),  dolomite. 

In  this  district  occur  largo  crystals  of  iremoliie  and  diopside  in  altered  dolomites,  e.g.  at 
Metropolitan  and  S.  85,  V.  42,  K.  29'  also  8.  85,  T.  42,  R.  30. 

Smmet  Mine. — Pl/rite,  calcite,  hematite,  martite,  chalcopyrite,  azurite,  malachite. 

GOGEBIO  Co. — Like  the  Menominee  Range,  hematites,  limonite,  jasper. 

Bessemer. — With  the  iron  ores,  calcite.  feldspar,  kaolinite  I  aragonite,  pyrite,  dolomite, 
marcasite. 

Oopp's  Mine,  6  m.  N.  of  Marenisco.— The  usual  iron  ores,  and  near  by  galena,  chalco- 
pyrite. chert,  sphalerite,  pink  dolomite,  siderite. 

Alqer,  Luoe,  Sohooloraft,  Chippewa.  Maokinao  Cos.— Formation  sedimentary  with 
dolomite,  calcite,  Huorite,  celestite.  nnd  bog-iroit  ore  at  times. 
St.  Ignace,  gypsum.    Drommond  Is.,  celeslite. 
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Galena  is  extensively  mined  in  La  Fayette,  Gnmt,  Iowa,  and  Green  Cos. ;  also  zinc  ores, 
smithsouite  ("dry-bone"),  and  in  the  same  rei^ion  sphalerite.  Iron  (hematite,  also  limonite)  is 
mined  in  the  Menominee  ranee,  Florence  Co.;  in  the  Penokee-Gogebic  range  (in part  magnetite), 
Lincoln  and  Ashland  Cos.;  also  in  Dodge  Co.  the  Clinton  red  hematite  or  "  fossil  ore." 

Blue  MoimdB. — Cerussite. 

Hazelgreen  (Grant  Co.). — Caldts,  cerussite. 

laac  de  Flambeau  R. — Garnet,  cyauite. 

Dooglaa  Co.,  Left-Hand  R.  (near  small  tributary). — Malachite,  chalcocite,  native  copper, 
cuprite,  malachite,  niccoliie,  tetrahedrite,  epidote,  quaitz  crystals. 

Madison  (Dane  Co.).— Quartz  with  secondary  enlargements  (Potsdam  sandstone  of  C.  A 
N.  E.  R.  R.  cut). 

Marshfield  (Wood  Co.).— Graphite. 

Mineral  Point  and  vicinity,  in  S.  W.  counties  of  Wisconsin. — Copper  and  lead  ores,  chryso- 
c^jUa,  azurite!  chalcopyrite,  malachite,  galena,  cerussite,  angUeite  (rare),  leadhillite?  sphalerite. 
pgfriie,  bariie,  calcite,  marcasite,  emidieonite!  (iiicludin.i^  pseudomorplis  after  cah-ite  and 
sphalerite,  so-called  **  dry-bone  *'),  calamine,  bornite,  hydrozincite,  melanterite,  sulphur. 
Shullsburg.  galena  I  sphalerite,  pyrite.     At  Emmet's  dig^ng,  galena  aud  pyrite. 

Montreal  River  Portage. — Galena  in  gneissoid  granite. 

Penokee  and  Menominee  Iron  Ranges  S.  of  L.  Superior.     Hematiie,  magnetite,  siderite 
^tctiuolite,  garnet. 

Plmn  Creek  (P<nrce  Co.).— Diamonds. 

Sauk  Co.— Hematite,  malachite,  chalcopyrite. 

Scales  Mound. — Barite  crystals. 

Tomah  (Monroe  Co.). — Glauconite. 

Wanwatosa  (Milwaukee  Co.).— Celestite 

Wisconsin  Riv<tr. — Kaolin  (near  Grand  Rupids),  serpentine  (below  mouth  of  Copper  River) 

bunnbsota. 

Hematite  and  taagnetite  are  extensively  mined  a8  ores  of  iron  in  Itasca,  St.  Louis,  Lake, 
and  Cook  counties;  Jibradorite  (anorthite,  R.  D.  Irving.  Mon.  S.  U.  S.  G.  Survey,  p.  iSSeiseq.) 
occurs  in  huge  blocks  in  diabase  and  even  forms  mountain  masses  around  Little  Saganaga  lake; 
several  species  of  zeolites  are  abundant  at  many  points  in  the  diabase  rocks  of  the  N.  ahore  of 
L«ake  Superior,  e.g.  iti  Cook  Co. 

Brown  and  Nicollet  Cot.— Geodes  and  lenticular  masses  of  calcite. 

Oarlton  Co.— Ar&phibole  (actinolite). 

Ohiaago  Co. — Calcite,  copper,  dolomite,  epidote,  malachite. 

Oook  Co. — Ag%te,  apophyllite,  bornite,  barite,  chlorite,  copper,  gold,  graphite,  hematite, 
labradorite,  ktumofUite,  thamaonite,  lintonite,  magnetite,  ilmenite,  chrysolite,  silver,  sphalerita 
stUbite. 

fMUmore,  Houston,  and  Winona  Cot. — Calcite  (travertine),  limonite  (pseudomorph  after 
nu&rcaaite  of  the  cockscomb  form). 
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Qoodhue  Oo. — Amethysl  tiud  chert  in  cnvities  iu  dolomite. 
Hennepin  and  Ramsey  Cos.— Calcite.  pyrite,  seleoite. 
Itasca  Oo. — Hematite,  magnetite. 
Kanabec  Co.— Muscovite,  amphibole  (actinolite). 
Lake  Oo, —Hematite,  labmdorite,  magnetite,  ilmenite.  chrysolite. 
Morrison  Co.— Actluolite,  garuet,  hyperstheue,  chrysolite,  quartz,  staiirolite. 
Olmsted  Co.— Gold  in  small  placer  deposits. 
Pine  Co.— Copper,  epidote,  thomsonite? 
Pipestone  and  Rock  Cos.— CntliDite. 
Redwood  Co.— Amphibole,  ortboclase.  red  ocher,  lieuite. 
Renville  Oo. — Quartz  in  partially  filied  veius  in  gneiss. 

St  Louis  Co.— Hematite^  caleite,  copper,  chlorite,  diallage  and  labradorite  in  larse  cletTed 
fragments  from  the  gabbro.  epidote,  fluorite,  hematite,  heulaudite,  titaniferous  magneute,  qusitL 
Todd  Co.— Apatite  and  epidote. 
Washington  Co.— Sphalerite. 
Yellow  Medicine  Co.— Ortboclase. 

IOWA. 

Galena  is  extensively  mined  in  the  north-eastern  part  of  the  state  near  the  Mississippi  rirer. 
thus  iu  Ciaytou,  Allamakee  Co.  (p.  50). 

Dubuque  Lead  Mines,  and  elsewhere. — Oalena  !  ealdte,  $phalerite,  black  oxide  of  manginese 
barite,  pyrite.     At  Ewiug's  and  Sherard's  diggings,  tmitheomte,  calamine. 

Des  Moines.— Quartz  crystals,  seleuite. 

Makoqueta  R. — Limonite.    Near  Durango.  galena.    7  m.  from  Dubuque,  aragonite. 

Cedar  River,  a  branch  of  the  Des  'M.oine&,—8elenite  in  crystals,  in  the  bituminous  sbsleof 
the  Coal  measures;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant,  argillaceous  iruo  ure, 
side  lite. 

Fort  jyodge.— Celeetiie.  gypsum,  pyrite. 

New  Oalena.— Octahedral  galena,  anglesite. 

Bentonsport,  and  elsewhere  in  southern  Iowa,  in  geodea. — Chakedanjf,  guartt,  eaieiU, 
dolomite,  pyrite,  kaolinite. 

SOUTH   DAKOTA. 

The  Black  Hills  region,  in  Lawrence,  Pennington,  and  Custer  counties,  aifords  gold  both  io 
quarts  veins  and  placers,  tin  (cussiterite)  iu  some  quantity  and  iu  similar  ralations:  further,  mics, 
feldspar,  also  columbite,  tantalite,  beryl,  spodumeue,  uraninite,  habneriie,  triphyilite,  etc. 

Custer  Co.  —Arseuopy rite,  eassiterite,  mica. 
Bufiaio  OsLp.— Calcite  / 

liAWRENOB  Co.— Nigger  Hill  jyiBtr,— Columbite,  camterite. 
Also  galeuii,  cerussite,  cemrgyrite,  chalcopyrite,  sphalerite. 
Redwater  Valley  — Gypsum.    Bear  Lodge  range,  gold. 

PENNINGTON  Co  — EtU  Tin  MhkB.^Cossiterite,  spodvmene/  mica,  orthoclase,  eolvmbiie! 
arsenopyrits.  scorodite,  olivenite.  tourmaline,  garnet,  hQbnerite. 

The  IngersoU  Olaina,  10  m.  £.  of  Harney  Peak.— Cassit«rite,  columbite,  tantc.UU  beryl 

Bald  Mtn. — Uraninite.  torbemite  or  autunite. 

Nickel  Plate  Tin  Mine.— Triphj; lite,  spoaumene,  berji. 

Silver  City.— Galena,  arsenopyrite.  Jamesonite. 

Rockford.  —Graphite. 

Sunday  Gulch. — Barite,  corundum. 

Queen  Bee  Mine.— Galena,  arseuupyrite. 

Near  Hill  City.  — Oi  t  rel  ile. 

The  Bud  Lands  of  North  Dakota  are  stated  to  afford  corundum;  also  fine  iei  is  said  to  occur 
near  Fort  Berihold,  N.  D.  (J.  S.  Alurpby). 

KANSAS. 

iinc  and  lead  are  extensively  mined  in  the  south-eastern  part  of  the  state  in  the  counlitt 
adjoining  Missouri.  Uock-siilt  is  obtained  by  borings  in  Saline,  Harper,  Davis,  Ellsworth,  Kic«. 
and  other  couiitieH,  in  beds  of  considerable  extent  and  great  purity;  also  gypsum  in  ^lioe 
Co.,  and  common  elsewhere. 

Brown  Co.— Red  celestiU. 
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Cherokee  Oo. — QdUna,  ceriissite,  nnglesite,  splialerite,  calamine,  amorpboiis  white «pAa20rA0 
(p.  62),  chaloopyrite  in  tetrabedral  crystals,  greenockite  coatiug  sphalerite. 

Linn  Go.— Lead  and  zinc  ores.  On  bhort  Creek,  galena,  cerussiie,  anglesite,  sphalerite, 
calamine. 

Saline  Oo. — Salina. — Barite,  halite,  gypsum. 

Wallace  Oo.,  etc. — Gypeum  in  crystals. 

COLORADO. 

BoiTLDER  Co.— The  Central  part,  between  Jamestown  and  Magnolia,  is  noted  for  rick 
tellurides  with  tellurium. 

Central  Distr.  (Smuggler  mine,  etc.,  in  mica  schist  or  gneiss).— Tellurides,  pyrite. 

Oold  Hill  Distr.  (Hud  Cloud,  etc.,  mines).— Gold,  tclturides  of  gold,  silver,  mercury  and 
lead,  teiradymite,  pyrite,  sphalerite,  chalcopyrite. 

MagnoUa  Distr. — Tellurides,  etc.,  tellurium  ores  of  the  range  including  altotte,  hetrnte,  peizite, 
eylvanite,  tellurite,  native  tellurium,  ealaverite,  colorudoiie,  melonite,  magnolite,  iind  the  associated 
ores,  argeutite.  amalgam,  native  mercury,  native  bismuth,  bismuthinite,  bismutitc.  pymrg^rite, 
ii  lily  rile,  kobellite,  tmirmerite,  hQbnerite.     Sunshine  and  Sugar  Loaf  districts  aifoi'd  tellurides. 

Ward  Diatr. — Aurif.  pyrite  and  chalcopyrite.  gold. 

Grand  Island  Distr.,  Caribou  mine. — Silver,  argentif.  galena,  chalcopyrite,  pyrite,  gold, 
splialerite.     Sugar  Loaf  distr.,  chalcocite,  pyrrhotite,  manganesian  garnet. 

CHAFFEE  Co  —Arrow  Bfine.  jarosite  with  turgite.    Gold  gi-avels  at  Cash  Creek,  etc. 

Calumet. — Calumet  mine,  epidnte. 

Cotopazi  Mine.— Gaihi\ite,  galena,  sphalerite,  chalcopyrite. 

Monarch  Distr. — Massive  anglesite,  cerussite,  brochnutite,  etc. 

Mt.  Antero  (al)out  10  miles  N.  W.  of  Salida). — P/tenacite  f  bertrandite/  aquamarine/  topaef 
orthofi*tse,  hematite  in  crystals,  bismutite,  Huoriie,  mueoavite,  smoky  quartM, 

Nathrop. — In  cavities  in  rhyoHie,  iopaM,  garnet  (spessartite). 

Salida. — At  Set  I  alia  copper  mine,  garnet !  chalcopyrite,  malachite,  azurite  and  chrysocolla; 
coniiidiim  in  mica  schist. 

CLEAR  Creek  Co  — Georgetown. — Argentif.  galena,  native  silver,  pyrargyrite,  argentite, 
teiniliedriie  (*euu>iiitite),  pyromorphite,  splialerite,  azurite,  polybasite  (Amer.  Sister's  mine), 
ara:.^"iiite  bariie.  ttuoritc   polybnsite  (Terrible  Lode),  mica.     Trail  Creek,  garnet,  epidote. 

Freeland  Lode. — Tennantite.  chalcopyrite,  anglesite.  caledonite.  cerussite.  leiiorite,  siderite, 
nzuriie,  miniuiu.  Champion  Lode,  teuorite.  azurite,  chrysocolla.  malachite.  Gold  Belt  Lode, 
vivi.-mite.     Coyote  Lode,  malachite,  cyaiiotrichite. 

Virginia  District —Galena,  chalcopyrite,  pyrite,  tetrahedrite. 

Idaho  Springs. — Pyrite,  chaleopyriie,  fine  crystallized  tennantite  at  Crocett  Mine,  opai. 

CUSTER  Co —Near  Hosita  and  Silver  Cliff,  6  m.  W.  of  R.,  argentif.  galena,  sphalerite, 
pyrite,  chalct»pynte,  aiuiabergile,  carrying  silver  and  gold,  ores  at  the  latter  place  incnisting 
f rH«^ments  or  pebbles  of  country  rock.  eaUimine,  smWisonite,  jamesonite,  tetrahedrite,  tellurides. 
of  bilver  and  gold,  nieeolite,     Rosita  Hills,  alunite,  diaspore. 

At  the  Racine  Boy  mine,  cerussite.  cerargyrite.  At  the  Gem  mine,  12  m.  N.  of  Silver  Cliff, 
Dicrolite,  borniie.  pyrite.  £^t  slope  of  Sangre  de  Cristo,  Verde  mine,  dialcopyrite,  teirafiedrite, 
pyriie,  annabergile. 

Eagle  Co  —Red  Cliff.— BInck  Iron  mine,  fibroferrite.    Holy  Cross  Mt.,  tuit^uois. 

Douglas  Co.— Devil's  MBtid.^7opae/  microcllne.  albite,  phenacite,  smoky  quartz,  gothite, 
lluorite.  nllanite.  manganite,  gadoliuite,  samarskiie,  cassiterite. 

ElFASO  Co.— In  tlie  granite  of  the  Pike's  Peak  region,  microclinel  albite,  smoky  quartz, 
topaz,  etc.  Thus  near  Florissant,  12  m.  N.  W.  from  the  Peak,  mieroclinel  topaz!  On  Elk 
Oreek,  pheunciie.  microcline  {amazon-stone),  smoky  quartz!  amethyst!  albite,  fluorite,  zircon! 
eotumhite!  South  of  Manitou,  in  Crystal  Park,  Ijopaz,  pfienacite,  zircon.  Topaz  Butte,  16  m. 
frum  Peak.  pJienticite, 

W.  of  Cheyenne,  N.  E.  base  of  St.  Peter's  Dome,  in  quartz  vein,  zircon,  astrophyllile, 
gtrfwedsonite,  cryolite,  thomsenolite,  gearksutite,  prosopite,  ruUtonite,  eI|)a8olite,  tysonite.  bast- 
nJl^ite,  xenotinie,  rutile,  danalite  (rare),  fayalite.  In  another  vein,  prosopite,  zircon,  Huorite, 
k»«>!]nile,  yellowish  mica,  cryolite. 

Between  Colnnido  8|>rinL's  and  Cailon  City,  barite. 

Garden  of  the  Gods,  cclestiif,  ihodothiosiie. 

OlLPIN  Co.  —Veins  in  gneis»  or  sniniie.  Near  Central  City,  orthoclase  crystals  in  pitirphyry. 
crTinantite.  Gregory  distr  (near  (eniral  (itv),  alu)i:t  Black  Hawk  (Bobtail  mine,  etc.),  chalro- 
pTTite,  pyrite,  sphalerite,  galena,  enargife,  massive  uraninite,  and  fluorite.     In  Willis  Gulcht 
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uraniuite  (Wood  mine).  Nevada  district  (next  west  of  Gilpin),  galena,  chalcopyrite,  pyritc^ 
sphalerite,  etc.  Russell  dlslr  (in  Russell  Gulch),  galena,  tetrahedtite,  enargiU,  ^y rive,  JtuariJU, 
ehalcopyrite,  pyrite,  epidote,  tennantite. 

Gunnison  Oo.  (W.  of  Sawaich  Mts.  and  S.  of  Elk  MU.).— Ruby  district,  arsenopyrite, 
in  quartz  vein,  proustite,  telrtihedrile.  pyrargyrite.  On  Brush  Creek,  W.  base  of  Teocalli  Mm., 
niccoliferous  lollingite,  amaUiie,  marcasite,  native  silver,  proustite,  pyrargyrite,  argentite,  galeoft, 
chalcopyrite.  in  a  gnngue  of  siderite.  barite,  and  calcite. 

Augusta  Mt. — Freieslebeuite. 

Domingo  Mine.— Unuiinite,  wnrrenite. 

Redwell  Basin.— Kaolinite. 

Hinsdale  Co.— JLake  Oity,  Hotcbkiss  Lode,  peteite,  calaverite.  Lake  district,  argent 
galena,  freibergite,  ephalerite,  aurif.  chalcopyrite,  argentobismutite.  Park  district,  tiephanUe, 
galena,  chalcopyrite.  Galena  district,  areent.  galena,  freibergite,  sphalerite,  chalcopyrite, 
rhodocrosite,  stephaniie,  ruby  silver,  gold,  silver. 

Huerfano  Co.— Southern  border,  N.  slope,  W.  Spanish  Peaks,  galena,  pyrite,  chalcopyrite, 
tetrahedrite. 

JEFFERSON  CO.— Near  Qolden,  on  Table  Mtn.,  leucite,  analcite,  apophpUiie.  ehabaxite, 
levynite,  laumontiie,  mesolite.  natrolite,  scolecite,  ptilolite,  stilbite.  thomsonite,  calcite,  aragon- 
ite.    Turkey  Creek,  colunibite. 

XjARIMER  Co.— Fort  Oollina.— Muscovite. 

IjAKE  Oo.  (between  Mosquito  Mts.  and  Sawacb  Range,  both  Archtean  at  center),  supplying 
three  fourths  of  the  silver  and  gold  of  Colorado,  with  Paleozoic  rocks  between,  and  great  eruptive 
formations.  About  Leadville  (or  California  mining  district),  on  W.  portion  of  Mosquito  Range, 
and  mostly  confined  to  Lower  Carbonif.  limestone,  and  generally  beneath  eruptive  rocks,  eilvtr, 
galena,  cerussite,  aragonite,  anglesite,  eerargyriie,  bromyrite,  iodyrite,  embolite,  aurif.  ehalcapjfriU, 
native  arsenic,  descloizite  and  pyrite,  sphalerite,  pyromorphite,  mimetite,  calamine,  minium, 
pyrolusite,  rhodochr&site,  sphalerite,  bismuthinite,  bisro utile,  gold. 

Alicante  (16  m.  N.  of  LendviUej.—Rhodoeifirositef  sphalerite,  pyrite;  fninuim  (Stone  mine). 

Lillian  Mines  (on  Printerbo)r  Hill),  kobellite,  lillianite,  cerussite,  caledonite.  Also  Florence 
mine,  bismutite.     Ute  and  Ule  mines,  stephaniie,  galena,  sphalerite,  ehaleoeite. 

Homestake  Peak,  N.  W.  comer  of  county,  argent,  galena.  Golden  Queen  mme, 
seheelite,  gold. 

La  Plata  Oo.  (S.  of  San  Juan  Co.).— S.  side  of  La  Plata  Mte.,  2^  m.  N.  of  Parrott  City. 
aur\f.  pyrite,  galena,  tetrahedrite,  cosalite,  sphalerite,  tellurides,  sylvanite,  gold  (Conu^tock  minex 

IjASSEN  Co. — Suaanville. — Muscovite. 

Ouray  Co.  (W.  of  N.  end  of  Hinsdale  Co.,  with  Uncompaghgr6  Mts.  between).<^KearOnTay, 
argent,  galena,  some  freibergite,  chalcopyrite,  pyrite,  hOhnerite,  rhodochrosite,  tetrahedrite. 

At  Silver  Bell  mine,  kobellite.  barite,  chalcopyrite. 

At  Snc^ela  (near  Mt.  Sneffels). — Freibergite,  pyrargyrite,  stephaniie,  argent,  ealena, 
cerussite,  etc.  Upper  San  Miguel  and  Iron  Springs  districts,  similar  ores.  Yankee  Girl  Mice; 
stromeyerite,  proustite. 

Park  Oo. — Mines  chiefly  along  its  northwest  side,  on  the  E.  slope  of  the  Mosauito  Ranse,  in 
the  Paleozoic  region  of  its  eastern  side,  near  eruptive  rocks.  In  N.  part  Hall's  Valley,  vemsia 
eneiss,  ealena,  cupro bismutite  (Missouri  mine),  tetrahedrite,  enargite,  pyrite,  sphalerite,  flnorite, 
barite,  uesite. 

Near  Grant,  Baltic  Lode,  beegerite.  N.  W.  of  Alma,  on  Mt.  Bross  and  Mt.  Lincoln,  hi 
Carbonif.  limestone,  argent,  galena,  cerussite,  anglesite,  eerargyrite,  barite,  manganese  oxide.  la 
Buckskin  Gulch  (between  these  mts.),  in  Cambnan  ^uartzyte,  aurif.  pyrites,  gold,  silver,  galena. 

Sweet  Home  and  Tanner  Boy  Mines,  S.  W.  side  of  Mt.  Bross,  in  Archaean,  rhodoehnmM 
in  the  latter.  In  Mosquito  Gulch,  south  of  Alma,  near  Horseshoe,  argent,  galena,  eerussHe. 
Mhies  of  Lincoln  Mtn.  at  18,000  to  14,000  ft.  elevation. 

PITKIN  Co.  (between  Elk  Mts.  and  Sawatch  Range). — At  Independence,  on  W.  slope  of 
fiawatch.  on  the  Roaring  Fork,  in  Archsean,  and  west  of  Aspen,  on  the  N.  £.  slope  of  Elk  Mta.. 
Alpine  Pass,  Pitkin  and  Tin  Cup  mines,  in  limestone,  cerussite,  eerargyrite,  cuprite. 

ABTpen.—Pi}lyb(Mite,  tennantite,  argentite,  pyrite,  silver,  aragonite,  chalcopyiite,  bornitflL 

POEBLO  Co.— Turkey  Creek,  near  Pueblo,  muscovite. 

RIO  Qrande  Co.— At  head  of  Rio  Alamosa,  near  Summitville,  E.  part  of  8tt&  Juan  Mta, 
gold,  in  quartz  vein,  enargite. 

BAN  JUAN  Co.  (S.  and  S.  K  of  E.  end  of  San  Migael  Co.,  crossed  bj  the  8tt&  Juan  Mts.).-' 
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Silverton. — North  Star  mine,  Sultan  Mountain,  tetrahedrite.  chalcopyrUe,  pyrite,  huhneriie, 
Hiodoehrtmte,  ail  in  good  crystals.  Bonita  Mt.,  hUbneriie.  Zufii  mine,  eunyite  embedded  in 
guUermanite.     Wbale  Mine,  massive  anglesite. 

Red  Mountain  District. — Enargite,  tetrahedrite  (argent.),  tennantite,  cliaUopyrite,  bamite, 
Mirameyerite,  polybcaite^  argentite,  cerussite,  azurite,  kaoliniie. 

Pougiikeepsie  Gulcb,  Alaska  mine,  alaskaile,  cbalcopyrite,  tetrahedrite,  baritc,  tellurite. 
Yankee  Oirl  mine,  cosalile. 

San  Miguel  Co.  (S.  of  Ouray  Co.,  eastern  part  including  N.  portion  of  San  Juan  Mts.). — 
At  Telluride,  galena,  stepbanite,  cbalcopyrite,  gold,  electrum. 

Summit  Co.— In  southeastern  part,  nn  W.  slope  of  Arcboean  "  Front  Range,"  near  Monte- 
zuma and  Peru,  ar^ut.  galena,  etc.  In  southern  part,  near  headwaters  of  Blue  R.,  S.  of 
Breckenridge,  near  Robinson,  on  Quandary  Park,  etc.,  in  limestone,  argent,  galena,  pyrite, 
native  gold,  sphalerite,  cerargyrite. 

Chalk  Mtn..  Junction  of  Summit  Park  and  Eagle  Cos.,  in  rhyolyte  (nevndite),  sanidine, 
iopas  in  small  crystals. 

Snake  River  District,  alabaudite  (Queen  of  the  West  mine),  with  rhodocbrosite,  galena, 
argentite.  pyrite.     Black  Prince  mine,  stromeyerite. 

French  Creek,  native  bismuth  in  placers. 

Kokomo,  ort?ioclasef  in  crystals. 

Breckenridge,  crystallized  gold/ 

Kear  Montezuma,  Rust  Tunnel,  pyrite  I    Josephine  mine,  pyrite, 

WELD  Co.— Near  Sterling,  blue  haritel 

WTOMINa. 

Albany  Co.,  14  m.  8.  W.  of  Laramie  CMy. —MirabOiU. 

Laramie  Co. — Near  Hartville,  chalcociie,  chrysocolla,  cuprite,  malachite.  18  m.  E.  of 
Laramie  City,  graphite. 

Sweetwater  Co.— Near  Atlantic  City,  S.  Pass  City,  and  Miner's  Delight,  gold  in  quartz 
veins.    Near  Independence  Rock,  sodium  carbonates  (trona,  etc.). 

In  fossils  in  Bad  Lands,  boHle  cryttals, 

Yellowstone  Park  nnd  Vicinity. — At  the  Geyser  Basins,  geyseritef  native  sulphur. 
Mammoib  Hot  Springs,  calcareous  sinter!  At  the  Joseph  Couts  Springs,  scorodite,  realgar, 
orpiment,  sulphur. 

Obsidian  Cliff.— Tridymite,  anortboclase,  fayalite.  Between  Clark's  Fork  and  East  Fork 
in  the  Hoodoo  Mts..  niordeuite. 

Specimen  "MX.^ Amethyst!  quartz  aystals!  silicified  wood,  calcite,  calcite  ronibohedroofi 
coated  by  quartz  crystals. 

Absaroka  Range.— Leucite. 

Olade  Creek. — Quartz  crystals  in  rhyolyte,  tridymite,  fayalite. 

MONTANA. 

Beaver  Head  Co. — Placer  gold,  gold  in  quartz,  wire  gold  in  calcite,  auriferous  cbalcopyrite^ 
na^agite,  argentiferous  galena,  pyromorpbite,  vanadinite,  descloizite,  pyrite,  chalcocite,  azurite, 
miuacbite,  jasper,  magnetite,  limonite.    At  Dillon,  cassiterite. 

Deer  JLodge  Co. — Gold,  nag^agite,  argentiferous  galena,  pyrargyriie,  argentiferous  spha- 
lerite, j^rite,  pyrolusite,  letrahednte. 

Jraenon  Co. — Gold,  argentiferous  galena  with  sphalerite  and  pyrite,  auriferous  pyrite, 
black  and  white  wood-opal  (silicified  wood). 

I«ewiB  and  Clarke  Co.— Gold,  auriferous  arsenopyrite,  pyrite,  argentiferous  galena,  argen- 
tiferous spluilerite,  bituminous  and  lignite  coal. 

Ruby,  £1  Oomdo.  and  other  bars  in  the  Missouri  River,  about  16  miles  from  Helena,  eorun- 
dutn !  both  sapphire  and  ruby,  mined  for  gem  purposes;  also  topaz,  garnet,  cyanite,  cassiterite, 
chalcedony,  etc. 

Madison  Co.— Placer  gold,  gold  in  veins,  argentiferous  galena,  silver,  cerargyrite,  minium, 
cbalcopyrite.  cuprite,  azurite.  malachite,  calcite,  garnet,  compact  serpentine. 

Missoula  Co.— Lead  ores,  cerussite,  yellow  pyromorpbite  in  St.  Regis  district. 

Park  Co. — Gold,  auriferous  chalcopjrrite,  argentiferous  galena,  cerussite,  sphalerite,  tetra- 
hedrite, coking  coal. 

In  the  Crazy  Mts.,  sodalite,  nephelite,  h&uynite. 

Silver  Bow  Co.— Bntte  City  and  vicinitv,  gold,  silver,  argentite,  cerargyrite,  silver  on  chal- 
cocite, argentiferous  pyrolusite,  bomite,  chalcocite,  malachite,  copper  and  cuprite  in  granite^ 
rhodonite,  rJiodoehrosite,  siderite,  calcite,  galena,  sphalerite,  tetnihearite. 

Wurtzite  at  the  Original  Butte  mine;  goslarite  at  the  Gagnon  mine. 
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Every  county  Id  the  state  yields  placer  gold. 

Alturas  Co.— The  mining  region  is  known  as  the  Wood  River  district  which  includei 
Ketclmm,  Hailey  Atiantu,  and  itie  Sawtooth  Uange  of  mountulDs.  Placer  gold,  auriferous 
pyrile,  arseuopyiite  currying  gold  and  silver,  silver,  proustile.  pyrargyrite,  argeutiie,  cernrgyrite, 
argeuiiferous  galena,  tiurifer<.>us  and  argentiferous  splialerite,  angfesite,  cerusdle,  cervantite, 
siibuite,  tetrahedritc,  aznrite,  nialacbite.  magnetite,  hematite,  bug  iron. 

At  the  Jay  Gould  mine,  native  lead,  minium. 

Ada  Co. — Lignite,  placer  gold,  auriferous  sphalerite. 

Boistf  Co.— Deposits  of  ligniie.  placer  gold,  gold  finely  crystallized,  rubies  in  placers  border 
log  on  Ada  Co..  uiica  (Payette;,  pyrolusite,  dufrenoysite,  argeniite,  cerargyrite,  and  other  silver 
ores. 

Bingham  Co. — Copper  ores,  besides  placer  gold. 

Custer  Co — Gold,  argentiie.  stepbaniie,  cerargyrite.  argentiferous  galena,  ccrussite,  azurite 
and  other  copper  ores,  asbestus. 

Idaho  Co. — Mica,  native  copper  and  other  copper  minerals;  placer  gold,  silver  ores. 

At  Warren's  Camp  (veins  in  slate  and  limestone),  gold,  silver,  cerargyrite,  etc.,  sdieelite 
with  gold  (Charity  mine) 

Kootenai  Co.— Placer  gold. 

Latah  Co.  — Op^ilsf  at  Moscow,  mica. 

Lemhi  Co.— Gold,  argentiferous  galena,  cerargyrite,  argentite,  copper  ores,  chalcocite. 
cerussite. 

Nez  Percys  Co.— Placer  gold. 

Oneida  Co. — Placer  gold,  silver  ores,  silver,  cerargyrite. 

Owyhee  Co.— Gold,  silver,  argentite,  cerargyrite  in  thin  transparent  plates,  atepbaniie, 
stibnite,  lignite. 

Shoshone  Co.— Coeur  d'Alene  district  includes  the  camps  MuUan,  Burke,  Wallace,  and 
Bunker  Hill  mines.  Argentiferous  ^lena,  cerussite,  anglesite,  pyromorphite.  piatineriU  {As 
You  Like  mine),  malachite  and  azunte  carrying  cerargyrite  (and  bromyrite?),  boniite,  cbal- 
copyrite.  argentiferous  tetrahedrite.  massive  Imrite,  placer  gold. 

Washington  Co.— Mining  districts  are  Helena  (Seven  Devils)  and  Mineral  City.  Placer 
gold,  plates  of  gold  in  malachite,  bornite  carrying  silver,  chalcocite,  chalcopyrite,  chrysocolla, 
malachite,  azurite,  covellite  (impure),  limonite,  micaceous  magnetite,  quartz,  dark  tuurmaline, 
brown  garnet  rock,  cinnamon  garnet,  epidote,  powellite,  limestone,  silver  ores. 

UTAH. 

The  silver  mines  are  mostly  in  limestone,  with  eruptive  rocks  in  the  vicinity,  and  ai^gentif. 
galena,  cerussite,  anglesite,  cerargyrite.  etc.,  the  common  ores.  The  veins  in  slate  or  quanzyte 
in  part  carry  copper  ores.  There  are  also  sandstones  in  Southern  Utah  impregnated  by  ores 
(cerargyrite,  etc.)  over  large  I'egions. 

BEAVER  Co. — Bradahaw.— Cerussite,  cuprite,  malachite,  aragonite. 
Friaco.— Cerussite,    anglesite,    galena,  dufrenoysite,    proustite,    pyrargyrite,  cerargyrite, 
argentite,  barite. 

Star.— Cerussite,  cerargyrite,  malachite,  aurichalcite  (Cave  mine),  bismuthinite. 

Iron  Co. — Coyote  Distriot. — Orpiment,  realgar,  thin  layer  in  strata  under  lava,  stibnite 

Juab  Co. —Tintic  District — Galena,  angle$ite,  eeruuite,  malachite,  bornite,  cuprite,  b^ 
mutfiite. 

Copperopolis  mine  (formerly  called  the  "  American  £agle"),  eaniefialciie  f  cUnoelatiU,  eriuiu, 
Morodite,  enargite.  iyroliie,  oliveniief  ekenevixite,  melaeonite,  UtUomite,  Meleniuf  mixite,  borickiie  (?). 

Mammoth  mine,  tyroUte!  ^lalcophyUite  I  elinoekuitef  olivenitef  pharmaeasideriie,  Jaronte i 
eonichalcite,  erinite,  enargite/  aturiie!  malachite,  mixite,  broeJiantiie I  jarostte. 

Caribsa  mine,  mixile  !  bismutite. 

Eureka  Hill  mine  (at  Eureka,  6  m.  from  Silver  City),  uiahOe,  oliteniU,  enargite,  ceruasate. 

MILLARD  Co.— Cove  Creek.— Sulphur. 

Shoehridge  and  Dragon  mines,  40  m.  N.  of  Sevier  Lake  and  40  m.  W.  N  W.  of  Deserd. 
topaz  in  rhynlyte,  with  garnet  and  sanidine. 

Piute  Co.— Ohio.— (y^Z^na.  eerus^iif.  malachite,  chalcopyrite.  rhalcorite,  tetrahedrite. 
Mt.  Baldy  — Galena,  eervseiie,  angletiite,  wulfenite,  argentite  (Pliilo  mine). 
Marysvale.— Onofrite,  tiemannite 

^ALT  Lake  Co.— Big  Cottonwood  —Galena,  cn^imte,  nngUnie;  auiichnlrite  (Kceler  minel 
chryaiMolla  (a»  Emma  mine),  malachiif,  with  sometime**  pyrolusite  Litile  Cottonwood,  sinie. 
wiin  st>metimcR  nrgentiie.  dufrenoyeite,  touffenite,  linarite  (?),  chalcopyrite,  enargite  (at  Oxford 


UTAH—NKW  MEXICO-ARIZONA.  1093 

aod  Geneva  mine).    West  Mountain,  same  ores,  with  argcntUe,  pyrargyrlte,  rhodochrosite, 
Iriurite  at  Queeu  mine;  biniiile,  etc.,  at  Tiewnukee  mine;  dufrenoysiie,  etc.,  at  Winuamuck  mine. 

Butterfield  Ganon. — Orpinient,  realgiir,  mallnrdite,  liickite. 

Wusnlcli  Mt9.,  head-waters  of  Spanish  Fork,  ozocerite  in  betls.     Great  Salt  Lake,  mirabilite. 

SUMMIT  Co.— Uinta.— (7<0rtMM(«,  anglesiU,  eerargyrite,  tetrahedriU,  argentite,  malachite. 

Tooele  Co  —Camp  Ployd.— Stibnite,  etc. 

Ophir.—Oitlena,  eertunte,  malachite,  ehakopyrite,  eerargyrtte.  Rush  Valley,  same  orea- 
American  Fork  and  Silver  Lake,  siime  ores. 

Wasatoh  Co.— Blue  Ledge  and  Suake  Creek,  galena,  cerussite.  pyromorphite.  sphalerite, 
etc. 

Washington  Co.— Hanlsburg.- In  sandstone  and  c1ay»  native  tUter,  eerargyrite,  argen 
ate;  fossil  plants  sometimes  replaced  by  silver  and  eerargyrite. 

NEW   MEXICO. 

DONA  ANA  Co.— Victoria  mine,  40  m.  below  Nut t,  an^fefiiCtf.  In  the  Organ  Ht8.,aniviMitt« 
(floa  ferri),  wulfenite. 

OHANT  CO.— Burro  MU.,  S.  W.  of  Silver  City.— Turquois. 

Santa  Rita  Bflines. — Azurite.  malachite,  native  copper. 

Ballard's  Peak. — Pyrargyrite. 

Georgetown. — Mimbres  mine,  tanadinite! 

In  N.  £.  corner  of  county,  S.  part  of  Mimbres  Mtn.,  E.  of  Silver  Cit^.— Ores  In  limestone 
or  shale,  argetitif.  galena,  eerargyrite,  argentiie.  native  silver,  barite,  liuonte. 

Finos  Altos  Mtn.,  N.  of  Silver  Citv  — Argent,  galena,  eerargyrite,  cerussite,  argentite, 
silver,  gold,  chalcopyrite,  barite.  Burro  Mts.,  S.  W.  of  Silver  City,  similar  ores,  lu  S.  W. 
p:irt  of  Co..  nuar  Barney's  Station,  and  Warren,  Virginia  distr.,  veins  of  quaitz,  with  argent, 
gilena,  eerargyrite,  native  silver.  Atlanta  distr.,  near  Silver  City,  Gold  Hill,  and  Kingston, 
pyrargyrite,  silver,  argentite. 

LINOOLN  Co.— BoniUMt,  near  White  Oaks.— HQbnerite. 

SANTA  Tt  Co.— Los  Oerillos  Distr..  22  m.  S.  W.  of  Santa  Fe.  in  Los  Cerillos  Mts  — 
TurquoU  ill  trachyte,  argent,  gidena.  cerussite,  wulfeulte,  manganese  ores.  Silver  Bute  distr., 
iu  quurizyte,  gold,  pyrite,  azurite,  malachite,  cuprite,  chalcopynte,  bouruonite,  chiysocolla. 

SIERBA  Co. — At  Ijake  Valley. — In  the  Sierra  mines,  in  limestone,  argent,  galena^  eerusnte, 
eerargyrite,  embolite,  icxlyrite,  uian^nese  ores,  vauadtnite,  endliehite,  deedoutitti,  native  silver. 
pyrolusiie.  manganite,  tluorite,  apatite.  At  Kingston,  in  Black  Range,  arugouite.  Near  Hills* 
boro*,  gold  in  veins  aiici  placers. 

Orafton.— Gold,  cerussite,  chalcoclte.  bornitc,  malachite,  chalcopyrite.  eerargyrite.  anie> 
thyst.     Headwaters  of  Gila  River,  alunogen,  halotrichite. 

SOOORRO  Co. — 3  m.  from  Socorro,  in  Socorro  Mts..  eerargyrite.  vanadinite,  vanndifernus 
mimetite,  barite.  In  Magdalena  Mts.,  27  m  W.  of  Socorro,  galena,  cerussite,  an^lesiie,  cala- 
mine, sphalerite.  Oscuro  Mts.  to  £.,  chalcopyrite,  azurite,  malachite,  associated  with  fossil 
'Wood  and  plants.     Merritt  mine,  willemite. 

ARIZONA. 

Apaohe  Co. — Copper  Mountain. — Chalcocile,  azurite,  melaconite,  sphalerite,  pyrite.  And 
at  Greenlee  Gold  Mountain,  chalcocite,  malachite,  cuprite,  aurifen)us  gravel. 

Near  Holbrook,  in  Chalcedony  Park. — Forest  of  petrified  wood!  (*' Jasperized"  wood), 
ameihyet. 

Navi^oe  Reservation  (also  in  part  in  N.  Mexico). — Pyrope  gamete  I  e^irysolUe  (Job's  tears)  I 
clirome-diopeide. 

COOHISE  Co.— Bisbee. — Copper  Queen  mine  (and  Holbrook  mine),  azurite/  malachite  f 
cuprite/  chrphoeolla,  melaconite,  paramelaconite,  footeite,  wad,  calcite  inclosing  malachite, 
mtalaetites  of  either  aragonite  or  calcite  (or  |)erhaps  both)  aurichalcite. 

Tombstone. — Emmousite.  At  West  Side  mine,  hessfte.  vellow  wulfenite.  At  Empire 
mine,  yellow  wulfenite.  At  Contention  mine,  yellow  wulfenite  and  hyalite.  Lucky  Cusv 
iiie.  descloizite.  cupio<lescloizite. 


QlLA  Co  — Qlobe.— Old  Glolie  mine,  malachite  !  ng^trite,  ehryeocolla  !  quartz  on  chrysocolla, 
WMfelaeonite',  ailcite  Vermont  mine  (near  Globe),  chalcocite.  Stonewall  Jackson  mine  (neai 
Olobe),  native  red  silver  in  crystals,  argentite. 
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BflARIOOPA  do.- Vulture.— Vulture  mine  (60  m.  N.  W.  of  Plicenix),  w»wtYe.  cryrtallized 

fold,  yellow  wulfenite.    Farley's  Collateral  mine  (about  20  m.  N.  E.  of  Vulture  P.  0.),  tano- 
iniU,  red  nud  yellow;  yellow  vanadinite  in  clear  cnlcitel  red  vmlfeniie,  chrysocolla,  (and  nccord- 
ing  to  Sillimaii)  crocoite,  vauqueliuite.  etc.     Phoenix  mine  (about  20  m.  N.  E.  of  Vuliure), 
vanadinite^  yellow  and  red,  the  former  very  like  mimeiiie;  descloizite. 
Haasayampa  Distr.— Montgomery  mine,  tetradymite. 

Santa  Oatarina  Mts.  (also  m  Pinal  and  Pima  Cos.,  exact  locality  not  known).— JtfricAa/- 
eUe! 

Turquoia  Mts.— Turquois. 

Graham  Co.— Clifton.— At  the  Longfellow  Mine  (5  m.  from  Clifton),  malachite/  aiuriu! 
cuprite/  liutive  copper.  Metcalf  mine  (6  m.  from  Clifton),  brochautite.  At  the  Bou  Ton  uiioes 
(exact  locality  doubiful),  dioptase.  Garfield  mine  (about  9  m.  fit>m  Clifton,  on  Chajse  Creek), 
argentiferous  tetrahedrite,  azurite. 

Morenci.— Humming  Biixl  mine  (about  6  m.  from  Clifton),  malchite  And  azurite  in  short 
Btalactites  with  concentric  structure,  efirysocolla,  wad.  Yavnpai  mine  (about  5j  m.  from  Cliftoo, 
via  ihe  Longfellow  mine,  and  1  m.  from  Morenci),  chalcanHtiU  fibrous,  brochantite.  drusy 
azurite.  Copper  Mt.  mine,  in  Morenci,  UiiwmiU/  ehaieofric/iite  /  cupritel  arborescent  and 
bright  native  coppe?^  azurite. 

Mineral  Park.— Turquois. 

riMA  CO. —Flux  Mine.—Cenusiie  ! 

Pinal  Co.— Oracle.— At  the  Mammoth  Gold  mine,  deseloutite/  vanadinite/  wulfenite. 
Near  IRivenidv.—Broc/iantite  /  dioptase  /  in  small  but  well-defined  crystals. 
Final.- Hollow  quartz  crystals,  chalcedony. 

Silver  King  Bfine  (near  Pinal).— Fine  auricbalcite,  cryntallized  silver  /  sphalerite,  argea- 
lite,  pyrite.  chalcopyrite.    At  Silver  Queen  mine  (near  Pinal),  red  eerussOe/ 
Picket  Post.— lied  wulfenite.    Black  Prince  mine,  red  vanadinite, 

Tavapai  Co.— Boggs  Mine,  in  the  Bic  Bug  distr.- Bournonite. 

Qrove  Mine,  in  the  Humbug  dii^tr.— Embolite!  Also  in  same  distr.,  brown  vanadinite, 
barrel-shaped  crystals.    2  miles  from  Bradshnw,  tetradymite  crystals ! 

Jerome  (30  m.  N.  E.  of  Prescott). — In  the  United  Verde  copper  mines,  ger/tardtite,  ataea- 
mite,  broc/iantite,  aeurite,  e/ialcant/tite. 

Rio  Verde,  near  Camp  Verde. — Glauherite,  thenardite,  mirabilite,  halite,  etc. 

TUMA  Co  —Red  Cloud  Mine  (about  30  m.  N.  of  Yuma).- i2^  umffeniie  /  miraetite.  certM- 
ite,  hyalite,  calcite.  A}ao  ^ne  vanadinite/  at  the  following  mines:  Hamburg.  Princess.  Clara. 
Black  Rock.  Hover,  Melissa,  etc.  All  of  these  mines  (as  also  the  Red  Cloud)  are  in  the  "Silver 
District,"  and  are  one  to  five  miles  distant  from  the  Red  Cloud. 

Melissa  and  Rover  Minea. —  Wu^enite  (red),  occasionally  in  simple  octuhedral  crystals  of 
amall  size. 

Clip  (about  5  m.  N.  of  Red  C]oud),—Dumortiente  /  cyanite. 

Castle  Dome  Diatrict  (about  30  m.  N.  £.  of  YumtL.).— Wulfenite  In  gray,  waxy,  aliiio.«t 
cubical  crystals,  green  and  purple  ftuorite  and  crystallized  anglesite/  galena  and  cerussite, 
also  anglesite  of  woody  appearance  1 


NEVADA. 

The  chief  mining  regions  of  Nevada  affording  silver  and  partly  gold  are  either  veins  con* 
nected  obviously  with  igneous  eruption.s,  as  the  Comstock  Lode;  veins  in  granitic  or  meta* 
morphic  rocks,  and  in  the  Austin  mines;  and  deposits  of  supposed  veins  in  limestone,  either  of 
Ihe  Cambrian  or  later  age,  as  the  Eureka  and  White  Pine  mines. 

Chxtrohill  Co. — Ragtown. — Gay-lusaite,  trona,  halite.  Cottonwood  Ot8iQtL.—Iiiecoliti, 
annabergitet  smaltite. 

Elko  Co. — Tuacarora,  veins  in  igneous  rocks,  siephanite,  cerargyrite,  rubysHver  era 
^roustite  and  pyrargyrite),  argentite,  step/ianite,  chalcopyrite,  pyrite,  sphalerite,  chrysocolla 

Esmeralda  Co. — In  metamorphic  slates  and  schists,  or  in  granite,  which  are  intersected  by 
igneous  rocks,  at  Columbus,  gold,  cerargyrite,  tetra/iedrite,  galena,  pyrite,  sphalerite,  pyrolusiie, 
turquois,  sulphur,  stetefeldiite.  Also  ^old  in  Esmeralda  and  Wilson  in  quartz.  Silver,  guleoa, 
and  chalcopyrite  in  Oneota,  in  mica  schist.  Alum,  12  m.  K.  of  Silver  Creek.  At  Aurora, 
fluorite. 

Near  Mono  Lake,  native  copper  and  cuprite,  obsidian. 

Columbus  district,  at  Teel's  Salt  Marsh.  Rhodes  Marsh.  Fish  Lake  Valley,  etc.,  uletiU, 
tkenardite,  borax,  common  salt,  sulphur;  elsewhere,  annabergite.  variscite.  Walker  Lake, 
gypsum,  hematite. 
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EXTREKA  GO.— Eureka,  Ruby  Hill,   etc.~In  Lower   Cambrian  limestone,  jiold,  nlver, 
eenunte,  galena,  angleaiie^  mimetite.  wujfenite,  limonite,  aragonite. 
Oortes. — Cerarffyriie,  UiraliedriU,  silver,  etc. 

HXTMBOLDT  Ck>.— Veins  in  mesozoic  slates,  at  Paradiae,  iUver,  cerargyrite,  teirahsdrite, 
pyrargyriu,  proustite,  stephanite,  ai-seuopyrite,  chalcopyrite,  sphalerite,  pvrite.  Winnemucca, 
between  slate  and  granite,  sulphides  and  antimonial  sulphides  of  lead,  with  silver,  Jamesonite, 
stibnite.  bournonite. 

Near  Ijovelock'a  Station. — Erythrite,  millerite,  asbolite. 

Hum  bolt  House,  sulphur.    Rabbit  Hole  Springs,  sulphur. 

IiANDER  Co.— Austin,  near  Reese  River,  in  the  Toyabe  Range,  which  has  a  granitic  axis 
flanked  by  Paleozoic  strata,  and  the  veins  in  the  granite  of  Lauder  Hill  (jielding  $1,000,000  of 
silver  annually),  situated  near  the  western  edge  of  the  Paleozoic  areo  of  the  eastern  half  of  the 
Great  Basin.  Tetrahedrite,  pyrarffvritef  proustite,  eerargyrite,  etephanite,  polybcuiie,  rhodochrosite, 
embolite.  chalcopyrite.  pyrite,  galena,  azurite,  whitneyite. 

Also  mines  at  Lewis  of  ruby  silver,  etc.,  in  quartzyte.  And  at  Battle  Mountain,  of  galena 
in  Paleozoic  slate. 

IilKOOLN  Co.— Bristol. — Galena,  cerussite,  etc.  Eldorado,  cerargynie,  etromeyerite.  Jack- 
Rabbit,  argentif.  galena,  cerussite,  cuprite,  malachite.  Ely,  gold,  eerargyrite,  galena,  sphalerite, 
pyrite.    Rio  Virgin,  lalile  in  large  deposits. 

Htb  Co. — Belmont  (vein  in  Silurian  slate). — Argent,  galena,  stepJianite,  pyrite,  chalcopyrite, 
anglesite,  stetrfeldtite. 

Morey. — Ruby  silver  and  other  arsenical  and  antimonial  ores,  etc. 

Tybo. — Oalena,  eerargyrite,  etc. 

Union. — Cerargyrite,  galena,  sphalerite,  etc. 

Downievilie.— Anglesite,  cerussite,  wulfenite,  sphalerite,  pyrite. 

8TOESY  and  Lyon  Cos.— Mines  of  the  Comstock  Lode,  gold,  native  silver,  argenUte, 
stephanite,  polybasite,  ruby  silver  ores,  tetrahedrite,  cerussite,  wulfenite,  ktlstelite.  etc. 

Uviov  Co.— Echo  Diatr.— Boulangerite. 

Washoe  Co.— Steamboat  Springs.— Sulphur,  metastibnlte,  orpiment  cinnabar. 

WHITE  PINE  Co.— White  Pine. — In  Devonian  limestone,  cerargyrite.  At  Ward,  same 
lioiestone,  sulphautimonides,  probably  stromeyerite.  pyrite,  etc.  Cherry  Creek. — Copper  car- 
bonate, sulphides,  etc. 

OAUFORNIA. 

The  principal  gold  regions  are  in  Amador,  Butte,  Calaveras,  El  Dorado,  Fresno,  Inyo, 
Mariposa.  Mono,  Nevada,  Placer,  Plumas,  San  Bernardino,  San  Diego,  Shasta,  Siskiyou, 
Sierra,  Trinity,  and  Tuolumne  counties. 

Silver  is  mined  chieflv  in  Inyo,  Mono.  San  Bernardino,  and  Shasta  counties.  Copper 
mines  are  principally  in  Calaveras,  Del  Norte,  Inyo,  Nevada,  and  Plumas  counties. 

The  principal  mercury  mines  are  the  Altoona,  in  Trinity  Co.,  the  New  Almaden  in  Santa 
Clara  Co.,  the  New  Idria,  in  San  Benito  Co.,  the  Bradford,  Great  Western,  and  Sulphur  Bank, 
ID  lAke  Co.,  the  Manhattan,  and  Napa  Consolidated,  in  Napa  Co.,  and  the  Great  Eastern,  in 
Sonoma  Co.  Of  these  the  Napa  and  Lake  Co.  mines  are  now  producing  one  half  the  total  yield 
of  the  State. 

Alameda  Oo. — Hydromagnesite,  chromite,  and  pyrolusite,  all  abundant,  alac  halotriehite. 

ALPINE  Co.— Morning  Star  mine,  enargite,  stephanite,  polybasite,  barite,  quartz,  pyrite, 
tetrahedrite.  pyrargyrite. 

AMADOR  Co.— Volcano.— Chalcedony,  hycUite,  common  garnet,  diamond.  lone  Valley.-^ 
chalcopyrite,  ionite,  lignite.  Fiddletown.— Diamond.  Gold  at  several  mines  with  chalcopyrite, 
pjrrite,  galena. 

BUTTE  Co.— Oherokee  TlsLt—Diamond,  platinum,  iridosmine.  cliromite,  zircon.    Forbee- 
— Prochlorite. 


Calaveras  Co. — Oopperopolisand  Oampo  89co. —CTialeopyrite,  malachite,  cuurite,  serpen- 
tin^,  pierolite,  native  copper.  Near  Murphy's,  iiisper,  albite,  with  gold  and  pvrite.  Melonea 
3AiMie.—Calaverite,  petzite.  Stanislaus  Bftine.— Calaverite,  petzite,  melonite,  altaite;  also  opal, 
ciiAlcopyrite,  galena,  gold,  etc.    Bald  'Poinl.—Epidoie  and  almaTidite. 
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COLTTSA  Co.— Sulphur  Or^A.—EUctrum,  iulphur  (crysr.),  cinTuibar,  aragonUe  (nil  ixi{ued)L 

DEL  NORTE  Co.^Orescent  City.— Agate,  (arnelian.  Ik>w  Divide.— Clialcopyrite 
boi'Diie,  nialacUiie;  on  the  coast,  ia  auriferous  baud,  iridosuiiue.  platinum,  gold,  zircoo,  micro* 
scopic  rubies,  diamonds? 

EL  DORADO  Co.— Pilot  Hill.— Chalcopyrite.  ^'t'a^  Qeorgetown.— Hessite.  from  placer 
diggings,  iioger's  Clainj,  Hope  Valley  .—Orosiiular  gar  tint,  in  copper  ore.  Ooloma.—C/f  ronute. 
Piacerville.— (i^oM,  In'ookite,  octa?iedrite  implanted  on  quartz  crysuils.  Oranite  Creek.— Koscoe* 
lite.  gold.    Forest  Hill.— Diamonds.    Cosumnes  mine,  molybdenite,  pyrophyllite. 


FRESNO  Co.— Chowcbillns,  andnliuiie.  Sing's  Creek  Distr.— Bomite,  columbite.  North 
Fork  Distr. — Sphalerite,  bibmutbiniie.  Raymond. — Molybdenite.  Also  tourmaline  and  mtin 
spar, 

Humboldt  Co.  -Oold  Bluff.— Spinel  ruby.  Tager.— Yivianite.  At  Red  Cap  Mines.— 
Chalcocite     Slk  Biver.—PyrrhotiU. ' 

IKYO  Co. — Inyo  Distr.— Ga^na,  eeruseite,  atiglesUe,  barite.  calcite,  granular  garnet  I 
vesuvinnite,  datolite.  Panamint. — Tetrahedrite.  stromeyerite.  Kearsarge  Mine.— Cerussite, 
tet  nil  led  rite,  cerargyrite.  argentite.  Cerro  Qordo  Mines. — Wulfeuite,  cerusaite  angiesite, 
polybasite,  linaritel  ealedonite,  calamine,  bindfieimiU,  mimetite,  smitbsonite,  willeniite,  etc. 
Deep  Spring  Valley.— Bismutbite.  Saline  Valley.— TVnco/,  ulexite,  halite,  tourmaline.  Death 
Valley. — Colemanite/  abundant,  borax,  uUxite,  all  mined. 

KERN  Co.— Hot  Springs  Distr.— jln/imcm^  (native),  etibniie,  Jarosite,  almandite,  lepidolite, 
ehryeoprcue.    Qreen-  Monster  Mine. — C  uproscbeelite. 

Lake  Co. — ^Borax,  cinnabar,  eulpliur  cryst.,  all  mined;  also  semi-opal,  hyalite,  merewf 
(native),  cbromite,  copiHpite.  posepnyte  (Gt.  Western  mine),  toollaetonite,  glaucopbane,  zoisite,  etc 

BortoLtiaLke.— Borax  !  v»asome.  glauberite.  Pioneer  mine,  cinnabar,  native  mercury,  sulphur, 
hyalite,  cinnabar.    Lower  Lake,  cbromite. 

LASSEN  CO.— Selenite  in  large  slabs,  andradite,  tourmaline,  smaltite,  bemardinite. 

Los  Angeles  Co.— San  Qabriel  Canon.— A^plialtum  nodules  with  vivianiie.  At  the 
"  0.  K.  mine,"  silver  (native),  with  argentite.  smaltiU.  erjjtiiriie.  On  Santa  Catalina  Idand, 
sphalerite.  Near  Santa  Ana  River,  anhydrite,  Wiilinnus  Pass,  chalcedony.  Soledad  Bftines.— 
Chalcopyrite,  garnet,  gypsum.  Mountain  Meadows.— Garnet,  in  copper  ores.  Ccmpton.^ 
Kelsey  mine,  erytbrite.     Mt.  Hoffmtin,  almandite,  epidote. 

Mariposa  Co.— Chalcopyrite.  itncolumyte.  Centreville.— Cinnabar.  Pine  Tree  mine, 
tetrahedrite.  Bums  Creek.— Limonite.  Oeyer  Qulch. —Pyrophyllite.  La  Victoria  Btine.— 
Asuritef    Near  Coulterville,  cinnabar,  gold. 

MONO  Co.- Blind  Spring.— Partzite  (stibiconite).  clmlcooite.  chalcopyrite,  tetrahedrite. 
Bodie.— Gold,  silver.    Oasis.— Bismutbinite,  bismutite.    Mono  Lake,  tbinohte. 

Monterey  Co. — Alisal  Mine.— Arsenic.     Near  Panche,  chalcedonj,  cbromite.     Near 

Pacheco*s  Pass,  stibnite. 

• 

NAPA  Co.— Cbromite.  At  Cat  Hill,  Redington  mine,  cinnabar,  metadnnabarUe,  marosflitc; 
chroniite.  knoxvillite,  redingtonite,  napalite,  inagnesite,  epsomite.  Boiryaidal  pyHU  at  Mid- 
huttttu  mine.    Phoenix  mine,  milleriie. 

NEVADA  CO.— Grass  Valley.— GoW.'  in  quartz  veins,  with  pyrite,  chalcopyrite.  sphalerite, 
arsenopyrite,  galena,  quartz,  biotite.  Near  Truckee  Pass,  gypsum.  Bzcelaior  Mine.— 
Molybdenite,  with  gold.     Sweet  Ijand.— Pyrolusite. 

ORANGE  CO.— Arch  'BesicYi.—Fuchsiie.  San  Joaquin  Ranch.— A  meitsuiy  mineral  not  y«t 
positively  determined.     At  same  locality  and  Santa  Ana.  gypsum, 

PLAOER  Co.— Nenr  Dutch  Flat  in  Green  Valley.  American  River,  chromite,  uvaroviie, 
kotschubeite,  serpentine.     Miner's  ravine,  epidote!  with  quartz,  gold, 

Plumas  Co. -At  Cherokee,  chalcopyrite.  TscylcarriXLe.—ChrysoeoUa  and  enibesiite.  at 
Engels'  mine.     Rich  Bar.— Tremolite. 

San  Benito  Co.— New  Idrisi.— Cinnabar  (mined);  at  the  Gypsy,  Alto,  and  Ambrose 
mines,  &tibnite  (mined),  often  in  tine  crystals. 

San  Bernardino  Co.— Colorodo  River.— Agate,  trona.  Clarke  and  Silver  Mountain.- 
Stromeycriic.  iiiiiiachiie.  Russ  District — Galena,  cenisslte.  Francis  mine,  cerargyrite.  Saa 
Bernardino  Mts.— Gmphite.      At  Calico,  colemanite  I  with  pandermite  (or  prioeite;,  celestite, 
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bernardlDite.  laumontite.  nimmicfrtonite,  calamine,  halite,  Iceland  spar,  loaditone  (Lake  and 
Owen's  mine).    Stromeyente  at  tlie  Silver  King  mine. 

Colton . —A  ragtmite. 

Borax  laake. — Borax,  thenardite,  ?ialiie,  7MnkM:e,  tulphoIialiU,  glatiberite,  trotia,  Oro 
Orande.--  Cookeite,  leipidolite.     Also  real^r.  40  miles  from  the  Needles. 

The  Temescal  tin  mines  are  situated  in  the  northern  end  of  the  San  Jacinto  estate,  see  p. 
1080. 

Santa  Clara  OO. — New  Almaden. — Cinnftbatt  mercury,  ealette,  aragonite,  serpentine, 
chrysolite,  quartz,  apophylUfe.  gyrolife,  metacinnabante,  aragoiite.  North  Almaden. — Chrouiiie. 
Mt.  Diabolo  Range.— Mag nesite.     Near  Qilroy,  stUmite. 

Ban  DIE60  Co.— Leptdolite,  rubellitc,  graphite,  chalcocite,  pjrrophyllite. 

Ban  Luis  Obispo  Co.— Asphaltum,  cinnabar,  native  mercury,  chromite,  pyrophyllit^ 
enjfx  marbU  / 

San  Mateo  Co.— Pescadexo  -Carnelian,  agate. 

Santa  Barbara  Co.— On  the  islands  of  this  county,  sphsrostilbite  and  gypsum  ciystals. 
peetoliie;  ortliite.  San  Amedio  Oafion.— Stibpite.  asphaltum,  bitumen,  maltha,  petroleum, 
cinnabar.     Santa  Clara  River.— Sulphur.     Santa  Barbara.— AUanite.    Point  Sal,  ^^p«t/m. 

Redwood  City.- Sphalerite. 

Shasta  Co. — Cow  Creek. — Sphalerite.  Tom  Neal  BItn. — Molybdenite,  green  foliated  tale. 
Shotgun  Creek.— Uvarovite.    Copper  City.— Ohalcanthite,  native  zinc  (?). 

SIBBRaCo.— Ooodyear*8Bar.— Asbestus.  Brandy  City.— £mcry.  Forest  City.— Gold, 
srsenopyrite,  tellurides. 

SISKIYOU  Co.— Ottrelite,  barite.  aragoniU, 

SOLANO  CO. —Aragonite/  (fine). 

SoNOBCA  CO. — Gaemeville.— Actinolite,  garnets,  chromi>^  serpentine,  cinnabar,  bitumen, 
tUicified  wood. 

Tehama  Co.— PectoHte,  diromite,  woUastonite. 

TBINIT7  Co  — Altoona  Miae.— Cinnabar  ;  platinum  in  nuggt'ts  found  in  hydraulic  mines 
on  the  old  channel  of  the  Trinity  iiiver.     Cinnabar. — Cinnabar,  serpentine,  realgar. 

TULARE  Co.— Minium,  chrysoprase,  sphalerite,  graphite,  epidote,  almandite,  groesularite, 
molybdenite,  tourmaline,  nialacolite,  topatolite,  audradite.  etc. 

Tuolumne  Co.— Tourmaline,  tremolite.  Sonora. — Grapihile,  gold,  chalcopyrite.  pyrite. 
York  Tent.— Chromite.  Oolden  Rule  Mine.— Petzite,  calaverite,  altaite,  hessite,  magnesite, 
tetrahedrite,  gold.    Whiskey  WXL.'-Qold!    Jamestown.- Mariposite. 

ORBOON. 

Gold  is  obtained  west  of  the  Cascade  Range,  in  the  southernmost  counties,  Josephine, 
Jackson,  and  Curry,  in  Coos  and  Douglas,  the  next  north,  and  cast  of  the  range,  in  south- 
eastern Oregon,  in  Grant  and  Baker  counties,  and  to  the  north  sparingly  in  Wasco,  Umatilla, 
and  Union  counties.    The  most  productive  mines  are  in  Baker  Co. 

Baker  Co.— In  northern  part,  ab»»ut  Baker  City,  Rye  Valley,  Bridireport  oo  Burnt  River, 
Willow  Creek.  Silver  CJreek,  cfold;  Rye  Valley  and  Silver  Creek,  aflfofding  also  stromeyerite, 
arsenopyrite.  pyrite,  malHchite,  azurite 

Carry  Co.  -Near  Port  Orford  and  Cape  Blanco,  and  on  the  Rogue  River  gold,  platinum, 
f  ridosmine.  laudte.  On  the  seashore.  5  ni  N  of  Chetko.  priceite,  in  veins  and  in  masses  from 
20  lbs.  weight  to  the  size  of  peas  and  sninller.  with  bluish  stentite. 

Douglas  Co  —New  Idrian.— Cinnabar,  limonite.  Riddle.— Hydrous  nickel  silicate,  neai 
genthite  (garnierite),  p  677 

Grant  Co.— Granite,  in  north  part  of  county,  tetrahedrite,  polybnsite.  chalcopyrite,  pyrite, 
sphalerite.     At  Elk  Creek,  aiirifei-ous  srravel      Near  Canyon  Cittr  rbn  John  Day's  R.),  cinnabar. 

Jackson  Oo. — At  Anolegate  and  elsnwhere.  nuriferoim  ffnivi'l 

Jof«-^'^h<".e  Oo  —At  Tank,  galena,  chalcopyrite.    Also  in  Jackson  and  Josephine  countiot, 
natite  t*iclwl-ir>in   \f\  placers. 
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WASHINQTON. 

King  Oo. — Seattle. ^Scbeelite,  realgar,  totiriualine.    Magnetite  at  Iron  Mt.,  8  m.  M.  W.  d 
//>iQiialniie  Pusa,  aud  also  copper  ores  at  the  Deuny  Co.  mine. 
Pierce  Co.^Mt.  Ranier,  tridyniite. 
Spokane  Go.,  Rockford,  muscovite. 

Stevens  Co. — Colville  district,  mines  of  lead  and  silver  reported. 
Whatcom  Oo.— Fidalgo. — Tourmaline. 

Whitman  Co..  near  WUelan,  20  miles  S.  W.  of  Colfax,  fire-opal. 
fakima  Go. — Auriferous  gravel  and  quartz  veins. 

ALASKA. 

Douglas  Island. — Auriferous  pyrite. 

Fort  Wrangell. — At  the  mouth  of  the  Stickeen  River,  garnet!  in  mica  schist 

Glacier  Bay. — Native  silver,  argentite,  berthierite  (?).  tetrahedrite,  graphite. 

Qolovin  Bay. — Argentiferous  galena,  pyrite,  graphite. 

Juneau. — Sphalerite. 

Yukon  R.— Gold  placers;  nephrite  at  the  Jade  Mts. 

Gold  quartz  at  various  points. 
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PBOTIlfOE  OF   QOEBEO. 

ABOENTEtnL  Go.— Azgenteuil.— /V<KC«ne,  titanite,  tourmaline.  OhaUuun.~Fetid  caldte, 
garnet,  ortUoclase. 

QrenviUe. — WoUastonite.  titanite,  mtieeovite.  vesuvianite.  calcite,  pyroxene,  serpentine, 
steatite  (renuselaerite),  chondrodite.  garnet  (ciuniinion-stoue),  nrcon  (hyacinth).  grapkUe.  teapoUU, 
fetid  calcite,  tourmaline,  graphite,  orthocluse,  phlogopite.    I«eeds.>-Cbalcocite. 

ATHABASKA  GO  — St.  Norbert. — Amethyst  in  greenstone.    TingwiclL—Chalcocite. 

BaootGo. — Acton. — Bornite,  chalcocite,  kaolin.  Upton. — Chalcopyrite,  malachite,  caldte. 

BEAtrOE  Co. — Aubert.— Gold,  iridosmine.  platinum. 

Broughton. — Serpentine,  chryaotile.  steatite,  chlorite. 

Iflarlow  (also  Risborough) — Scheelite!  cry  St.,  tungstite,  galena,  sphalerite,  pyrite,  cliaioo 
pyrite. 

Riviere  du  lK>up. — Platinum,  iridosmine.  gold,  rutile. 

St.  Francis. — Gold,  platinum,  iridosmine,  ilmenitey  pyrite,  magnetite,  serpentine,  chromite. 
capstone,  barite,  actiuolite,  urseuopyrile,  aealmutolite,  garnet,  pyrrhotite. 

Ijake  St.  Francis. — Andalusite  (chitistulite)  in  mica  schist. 

St.  Joseph. — £pi(lote  in  crystals  in  a  concretionary  epidotic  rock. 

Ste.  Bflarie.— Wad.    Tring.— Aragonite,  wad. 

Bbbtkieb  Co.— Iflaisonneuve  Townntxtp.—Satnarskite,  beryl,  muscovite. 

Bbome  Co.— Bolton.^ Chromite,  tnagnesite,  serpentine,  picrolite.  eteatite,  bitter  spar,  wad, 
rutile  actinolite.  chalcopyrite,  chlorite,  chrysotile,  kfimmererite.  pyrrhotite 

Brome.— Magnetite,  chalcopyrite,  titanite,  ilmenite,  chalcocite,  galena,  chloritoid,  rutile.  li 
eleeolite-syenite.  soidiilite,  cancrinite,  ortlioclase. 

Button.— Magnetite,  in  fine  crystals,  hematite,  nttile,  dolomite,  magnetite,  chromiferous  talc, 
bitter  spar,  steatite,  bornite,  pyrrhotite,  chalcocite,  chalcopyrite,  chloritoid. 

Crambley  Co  — Boucherville.— -4t/^ife  in  trap.  GhamWy.— Analcitc,  chabazite,  and 
calc'te  in  trachyte,  ilmenite.     Montarville.— Jiti^ite,  chrysolite. 

Gbamflain  Go  —Gap  de  la  Bfladeleine.— Limonite  (iron  ocher)  in  Uiige  beds. 

Chablevoix  Co.— Bay  St.  Paul.— //wwnife,  apatite,  allanite,  rutile. 

OHIOOUTIMI  CO.  Jonqui^re  Township.— B^ry/. 

QA8P^  Go  — Bflt.  Albert.— Shickshock  Mts..  chrysolite,  chronaite,  amphibole,  garnet,  aer 
pentine.    Iflt  Serpentine.— Gaspe  Bay,  serpentine. 

HOOHELAOA  Co.— Montreal.— C/iictte,  avgite,  titanite  in  trap,  chrysolite,  natrolite,  aDa1dt^ 
dawsonlie  (near  McGill  College),  sodalite,  el«olite.  acmite,  cancrinite.  At  St.  Helen's  Is., 
strontianlte. 
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iBEBVIZiLE  Oo.— Mt.  JohnBon.  — In  dioryte,  ampbibole,  titanite,  oligoclase. 

JOLIETTE  Co.— Saillebout. — Blue  spinel  with  seybertite. 

KamoxtraseaOo.— Riv.  Ouelle.— Chalcedony,  Jasper. 

L'ASSOMPTloir  Co.— St.  Roch.— On  Achigan  R.,  transp.  apatite,  augite. 

ZJSVIS  Co.— Chandi^re  Falls,  kaolin.  Point  IAv^m,  glauconite.   St.  Nicholaa,  agalmatolite. 

MASKlNOVaE  Oo.— Hnnterstown.— /8S(;apo2»to,  titanite,  vesuvianite,  garnet,  Irawn  Icur- 
maUnel 

MEOANTIO  Co.- Black  Lake.— Scolecite,  thomsonite.  Ooleraine.- /Ssrpentond,  ehrysoiile 
(asbestus)  mined.  Halifax.— Bornite,  chalcocite,  chalcopyrite.  Inverness. — Bornite.  chalcocite, 
pyrite,  orthoclase. 

Ifeeda  —Dolomite,  chalcopyrite,  gold,  ehloritaid,  chalcocite,  bornite,  pyrite,  ateaiUe^ 
chromite,  magnetite,  molybdenite,  orthoclase. 

Thetford. — Serpentine,  chrysoiile!  (asbestus)  extensively  mined. 

MISSISQUOI  Ck>.— St.  Armand.— Micaceous  iron  ore  with  quartz,  epidote. 

MoirroALM  Oo.— Rawdon. — Garnet,  ilmenite,  labradorlte. 

MOVTMOESNOT  Oo.—Ohftteau  Richer.— Zo^od^Tt^,  hypenthene,  andesine,  ilmenite. 

Ottawa  Oo.— Buckingham. — Apatite,  phlogopite,  titanite,  asbestus,  coccolite,  graphite, 
crocidoiite. 

Olyde.— Albite,  garnet. 

Hull.— Apatite,  ampliibole.  garnet,  titanite,  tourmaline,  barite,  fluorite.  jasper  (Chelsea), 
graphite,  magnetite,  oligoclase.  wilsonite,  pyroxene. 

I«ochaber . — Chraphite. 

Portland. — Apatite,  toilsonite,  pyroxene,  coccolite,  scapoUte,  mizzonite.  cinnamon  garnet. 


Templeton. — Apatite  !  rutile.  titanite,  seapolite,  tourmaline  (bik.),  hematite  (Havcockmine), 

"libole,  pi 
wilsonite,   cliabazite,    stilbite,   uralite,    fibrous  calcite,  crocidoiite.     Barite  (michel-Ievyte)  at 


woWBSiouiie,  pyroxene,  tireon,  vesyivianite  /  phlogopite!  garnet,  ehrysotile.  amphibole,  prehuite. 


Perkins  Mill. 

Villenenve. — Albite,  museovite,'  microcline,  tourmaline,  garnet,  monante,  uraninite, 
spessartite. 

Wskke^eld, —Apatite/  titanite,  pyroxene,  garnet,  n'reipn.  vesuyianite,  scapolite,  phlogopite, 
calcite.  garnet/  spinel  (blue),  tourmaline  (blk.),  chrome  garnet. 

PONTIAO  Co.— Ald&eHd.— Molybdenite /  chondrodite,  titanite.  tremolitd,  vesuvianite. 

ALLETN  Oo. — Molybdenite,  molybdite.    Olstxvndon.— Tourmaline,  pyrallolite. 

Orand  Oalumet  Island.— Apatite,  phlogopite/  pyroxene/  sphalerite,  titanite,  «0attf»ant<f/ 
Merpenliney  Xr^moWie,  scapolite,  brown  and  black  tourmaline/  pyrite,  loganite.    Calumet,  sphaler- 
ite, retiualite,  galena,  pyrite. 

liichfield.— Calumet  Falls,  blue  apatite,  blue  calcite,  scaix)lite.  loganite,  serpentine, 
phlogopite,  pyroxene,  tourmaline/ 

RIOHMOND  Oo.— Brompton.— Chnlcooite.  Oleveland.— Chalcocite,  chlorite,  bornite. 
Blelboume.— Chalcocite,  chlorite,  ehrysotile,  pyiite,  massive  epidote,  bornite,  kammererite. 

RotrviLLE  Oo.— BeloBil.— In  elaeolite-syenite,  acmite  (oegirite),  cancrinite.  Rougemont.— 
Augite  in  trap,  chrysolite. 

ST.  Maurice  Oo.— Point  du  Lac— Limonite. 

Shefforo  Oo.—Shefford.— Chalcocite.  chlorite,  titanite.  Stukeley.— Serpentine,  terd* 
antique/  schillerspar,  chalcocite,  chalcopyrite. 

SRERSHOOKE  CO.— Ascot.— Chalcopyrite.  chlorite.  Oapelton.— Chalcopyrite,  pyrite, 
tennantite.     Lenox. — Arsenopyrite. 

Orford.— White  garnet,  chrome  garnet,  millerite,  serpentine,  pyroxene,  diallage,  magnetite, 
calcite. 

Sherbrooke.— At  Suffield  mine,  albite/  native  silver,  «rgentite,  chalcopyrite,  sphalerite,. 
jojfper/ 

8TAWSTEAD  Oo.— Barford.— Pyrrhotite. 

TERREBONNE  Oo.— Aberorombie.— Za^cM2ortt0.  BSJUe  IslM.—LabradoriU /  ilmenite, 
bypersthene,  audesine,  eireon.  1/loiin.— Titanite,  apatite,  Idbradorite,  wollastonite  North 
BLivor.  —Zircon. 

St.  J^rdme.— Titanite.  apatite,  chondrodite,  phlogopite,  tourmaline,  tireon,  garnet,  molyb- 
denite, pyrrhotite.  wollastonite,  labradorite. 
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VAtTDRExnL  Oo. — Vaudreuil.— Limonite,  vivianite. 

Wolfe  Oo.— Ham  (or  Southam). — Chromite  in  serpeDtSne,  diallage,  anUmonfff  ienafmaniiu! 
kermesUel  valentiniUt  stibnite,  cbalcopyrile,  chrysotile.    Wolistown. — Chromite. 

TAMASKA  GO.— Tamaaka  Mt.— Ampbibole,  titanite  in  trap. 

Pbovinoe  of  Ontabio. 

ADDINGTON  Oo.^OlucBndon,^Vesunanite,  tourmaline,  Sheffield.— Stibnite  in  ciystal 
llzed  dolomite. 

BROOKVILLE  Co.— Brookville.— Pyrite. 

FRONTBNAO  CO.— Marble  Lake,  Barrie  Township.— Meneghiuite,  galena. 

Bedford  aud  lK>aghborough.— Graphite. 

Sxagnton.—Ceiealite  in  Trenton  limestone.    VabaiHton,— Hematite, 

OBEY  Co. — Sydenham. — Celestite,  limonite. 

HASTmas  Co.— Elzevir. — Pyrite,  Madoc.— Mngoetite,  hematite,  pyrite,  rutile,  uraoonite. 
Marmora. — Araenopyrite  !  (argeutiferoasat  Deloro),  magnetite,  serpeutiue,  garnet,  epeomite, 
hematite,  lepidomelane,  steatite.    Tudor. — Areenopytite,  native  bismuth,  bismuthinite,  pynU. 

HUBON  CO.— Clinton.— Nat.  sulphur. 

Lambton  Co. — Enniakillen. ^Petroleum,  bitumen. 

liANABK  Co.— Bathurst. — Barite.  black  tourmaline^  perthite  (orthoclase),  peritterOe  (alblte), 
byUmnite,  pyroxene,  wilsonite,  scapolite,  apatite,  titunite,  amphibole. 

Dalhouaie. — Dolonute,  amphibole,  tremolite. 

Lanark. — liaphilite  (amphibole).  serpentine,  asbestus,  perthite  (aventuritie  feldspar), 
peristeriie. 

Bimsley.— Pyroxene,  titauite,  feldspar,  tourmaline,  apatite,  biotite.  zircon,  red  spiael. 
chondrodite  orthoclase.  garnet. 

North  and  South  Bargess. — Pyroxene,  albite,  mica,  corundum,  titauite,  chalconyrite.  apa///r 
black  spinel!  spodumeue  (iu  a  bouUier),  serpentine,  biotite,  barite.  graphite,  orthociiise,  wltoniu, 
wollasioniie.  plilogopite.  samarskite,  zircon,  tourmaliue. 

Perth.  ^Apatite  iu  large  beds,  phlogopite. 

Leeds  Co.— Bastard.— Wollastonite.     Charleston  Lake  —Tourmaliue. 

Blizabethtown.— PyrrA^tito,  pyrite,  calcite,  magnetite,  talc,  phlogopite,  aiderite,  apatite, 
cacoxenirc.     Leeda.- Hematite. 

Lanadowne. — Celestite,  vein  27  in.  wide,  and  fine  crystals,  renseelaerite,  sphalerite,  wilson- 
ite, labnidorite. 

North  and  South  Crosby. — Chondrodite,  graphite.    Newborough. — Chondrodite,  graphite. 

NOBFOLK  Co.— Charlottesville.- Nat.  sulphur.    Walaing&amii.— Limonite. 

FEEL  Co.— Caledon  (forks  of  the  Credit  River).— Red  cclestite.  dolomite. 

PETEBBOBOnaH  CO.— Balaam  Lake.— Py rite,  pyrrhotite. 
Burleigh. — Albite  (perieterite),    Dummer. — Barite.  tourmaline. 
Oalway.— Barite,  calcite/  scapolite.     Snowdon.— Uraconite,  magnetite. 

FBESOOTT  Co.— Little  Rideau.— Celestite  (fibrous). 

RENFBEWCO.—Algona.— Scapolite,  tr«9iio;»(«.'  Amprior.— Calcite.  Blythfield.— /Vww«, 
Umrmaline,  pargasite,  tremolite.     Brudensville.— Ztrcon/    Calabogie  Lake. — Tremolite. 

Bganville.— TVtonite.'  apatite,  zircon  etc  ,  nmphibole. 

High  Falls  of  the  MaLdtLwaaikaL.— Pyroxene!  amphibole.    MoNab.— Hematite,  barite. 

Ross  Township.- ^L/M^tte,  titunite,  amphibole,  pyroxene,  orthoclase.  ecapolUe,  chrj'soiik, 
molybdenite,  molybdite,  spinel,  tourmaline! 

Sebastopol  Township— ^pafi'to/  titanite!  ziroon!  hornblende,  orthoelaee,  microcliae. 
mapolite.  pyroxene,  calcite  (salmon -red). 

SIMSOOE  CO.— Nattawasga.— Limonite. 

VIOTOBIA  CO.— Balaam  IjBke.— Molybdenite,  scapolite,  quartz,  pyroxene,  pyrlte. 

DISTBIOT  OF  Algoma.  — Bnice  Mines  on  Lake  Huron. —Calcite,  dolomite,  quartz,  €kal» 
pyrite.  chnlcocite 

Jackfish  Lake.  Hiironinii  Mine  — Sylv;inite. 

Sudbury.- Niccoliferuus  pyrrfiotite  and  chalcopyrite,  polydymite,  eperryUte,  cusiieriie. 
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DISTRICT  OF  NiPissiNa.  — Iron  IiOanda  (Nipissiug  Lake).--i20cf  burite,  fluorite. 
MoKim  :iu(i  iidjoiuiug  lowus.  -Chalcopyriie.  pyrrhotiie,  limaliiie. 

I«AKE  HUBON.  Owen  Sound,  on  the  Grand  Manitoiilin  Islauds.  etc.— Cele$tUe. 

I«AKE  Superior.  North  Shore  (east  of  Thunder  Bay  distr.)— Battle  laland,  ualive  copper 
Jarvia  laland.— Silver,  argeutiie,  hurtle,  celeMite,  culcite.  McKellar'a  laland.— bilver, 
aphalerite.  galena  pyrite,  iirgentite,  barite,  calciie. 

Michipicoten  ijdaaid.^Ihmeykite,  niceoliU.  genihUe,  chaleopyrite,  native  copper,  untive 
ailver,  chalcocite,  galena,  nmethyst,  cakite.  stilbite,  aunlcile.  At  Maimanse  Bay,  coi-acite, 
clialcociie.  chalcopyrite,  native  cupper,  agate,  argeuiite.  calcite,  genthite. 

Neepigon  Bay.— Fluor  Island,  tluoriie.     St.  Xgnace  Island,  ealeite,  native  copper,  prebnite. 

Pie  laland.— Elceolite.  zircon.     On  mainland  opposite  Pie  Island,  tiuorite,  barite. 

Point-auz-Mlnei.— Nutive  copper,  coracite,  inesoliie,  epidote,  galena.  Prince'a  BSine. — 
Erythrite,  Huorile  ciilcite.  galena. 

Silver  Islet.  — Argeniite.  native  silver,  galena,  niccolite,  chalcocite,  malachite,  silver 
arsenidi',  pyriie.  calciU.     Edwaurda  la. — Native  arsenic. 

Spar  laland  — Apophyllite,  argcatite,  silver,  chalcocite,  sphalerite,  calcite.  Terrace  Oove. 
— Molybdenite. 

THUNDER  BAT  DI8TRI0T  AlTD  WESTWARD. —Amethyst  "Bmxhovx.—Ameifiyst !  Dog 
Ijake.— .Nai.ve  had.  Duncan  1BiiM.—Dog-U)oth  9par,  argentite.  Mclntyre.— <8SM2mte. 
McKellax'a  Point.— IVctoliie.  Mouth  of  MoKenzie  River.— Amethyst,  fluorite.  Neebing.— 
Chalcopyrite.  i^ulena.  inarcasiie.  Neebiug  Lake,  barite.  O'Oonnor.— Beaver  mine,  asbestus. 
Thunder  Cape. — Qaknu. 

RABBIT  MT8.— Twin  Cities  mine,  witherite.    22  m.  S.  W.  Port  Arthur,  harmoionu. 

Province  or  Nova  Sootia. 

ANNAPOLIS  Co  —Chute's  Oove.—Apophpllite,  nntrolite,  heliotrope. 

Gkites  Mountain.— Analcite,  uingnetite,  mewlite!  natroliie,  stilbite. 

Granville  — Carnelian. 

Maurgaretville.— Apophyllite,  gyrolite,  stitinte,  epistilbite,  laumontite. 

Martial's  Cave.—Analeitef  chubaziie,  heulandite.    Moose  River  —Beds  of  magnetite. 

Nictau  River. — At  the  Falls,  bed  of  hematite.  Paradise  River,  black  tourmaline,  smok§ 
quarUf 

Peter's  Point,  west  side  of  Stonock's  Brook. — Apap^iylUUl  calcite,  heuhindfte,  laumontite! 
(abundant),  native  cop|)er,  stilblie. 

Port  Qeorge.— Far5elite,  laumontite,  mesolite,  stilbite.  East  of  Port  George,  on  coa^t, 
apophyllite  containing  gyrolite. 

St.  Croix's  Cove. — Chabazite.  heulandite. 

ANTAOONISH  Co.— College  l^Bk^.—Ckaleopyrite,  On  St.  George's  Bay,  and  elsewhere, 
gypevm.  in  thick  sinitu.  Frenchman's  Barn,  gieseckite.  South  Lake,  chrysolite.  Ari.saig  Pier, 
jgieseckiie. 

CAPE  BRETON  CO.— At  Oabarua,  molybdenite,  bismuthinite.  At  Loch  Lomond,  Salmtm 
River,  manganese  ore. 

Plaiater  Cove.  Maibou.  Port  Hood.  etc. — Oypeum.    Near  Sidney,  copper  ores. 
Iiittle  Olace  Bay. — Caunel  coal,  melanterite. 
New  Annan.— Covellite. 

C0I«0HESTER  Co  —Five  Islacds,  East  mvex.— Barite.  (alcite.  dolomite  (nnkerite).  gmelin- 
ite,  henniiite.  ciniUopviite. 

Indian  i'oint. — Malachite,  magnetite,  red  coppir,  tetnihedrite. 

Pinnacle  Islands. — Analeite,  cnldie,  chabatitel  natroliie,  Hiliceous  sinter. 

Londonderry  on  branch  of  Great  Village  River.— Bririte.'  ankerite,  hematite^  limoniie, 
magnetite,  aragonite,  sidi  roplesite,  wad. 

Cook's  Brook.— Ankerite,  hemiitit<-.    Martin's  Brook.— Hematite,  limouite 

Folly  River.— Below  Fails,  ankerite,  pyrite.  On  high  land,  east  of  river,  ankerite,  hematite, 
limonite. 

Archibald's  Land.— Ankerite,  barite,  hematite. 

Salmon  River,  south  branch  of. — Chalcopyrite,  hematite. 

Shttbenacadie  River. — Anhydrite,  calcite,  barite,  hematite,  oxide  of  manganese.  At  the 
C^ftoal   Dvrite. 

Stawiacke  River.— &n(e  (in  limestone;  800  tons  mined  in  1885).  Near  Clifton,  gOthite. 
pyrolusite,  calcite.  Iwriic. 

Onalow. — Manganeee  ore. 
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OUMBEBLAND  Oo.— Cape  CbiegDecio.  barile. 

Oape  d'Or. — AnalciU,  apophylUU!  cbabuzite,  furOeite,  laumontite,  meaoUte,  malacbite, 
natroliUt  native  copper^  obsidiHti,  red  cupper  (mte),  vivianite  (rare). 

Horseshoe  Oove»  easl  side  of  Cupe  d'Or.— Analcite,  calcite,  stilbite. 

Isle  Haute,  south  side. — Analcite,  apaphyllfUf  calcite.  heulandUe!  natrolite,  metolite, 
9tiUnUiI 

Joggins.— Coal,  bemaiite,  Hmonite.    Malachite  and  tctrahedrite  at  Seaman's  Brook. 

Partridge  Island.— Analcite,  apophylliu!  (rare),  amethyst!  agate,  apatite  (rare),  ealeiU! 
chabazite  (acadialite),  chalcedony,  cat's-eye  (rare),  gypsum,  hematite,  heulandUef  magnetite. 
Btilbitel 

Swan's  Greek. — ^West  side,  near  the  Point,  calcite,  gypsum.  hetUandUe^  pyrite.  East  side,  si 
Wasson's  Bluff  and  viciuitjr,  analcite  I  apophyllitef  (rare),  calcite,  chabaeitef  (acadialite).  gypsam, 
heiUandite/  natrolitel  siliceous  sinter. 

Two  Islands. — Gmelinite,  heliotrope,  moss  agate,  analcite,  calcite,  chabazite,  heulandiU, 

McKay's  Head. — Analcite,  calcite,  heulandite.  iiUieeous  sinter  / 

Amherst. — Manganese  ore. 

Spring  HiU  coal  field,  Scotia  mines.    Alunogen. 

DiaBT  Co.— Briar  Island. — Native  copper,  in  trap,  jasper. 

Digby  Neck,  Sandy  Oove,  and  vicinity.— ^^^to,  amethyst,  calcite,  cfiabaziie,  hemaUtol 
laumontite  (abundant),  magnetite,  martite,  sHUnte,  quartz  crystals. 
Gulliver's  Hole.— Magnetite,  stilbite/ 
Bilink  Oove. — Ametbyst,  chahantel  quartz  crystals. 
Nichols  Mountain,  soutb  side. — Ametfiystf  magnetite/ 

Williams  Brook,  near  source. — C/iabatite  (green),  heulandite,  stilbite,  quartz  crystal 
Trout  Oove. — Carnelian,  chalcedony. 

GtJYSBORO  Co.— Cape  Canseau,  aridalusite.    Sherbrooke. — Octahedrite. 

HALIFAX  Co.— Qay's  River,  galena  in  limestone.  Southwest  of  Halifax,  garnet,  staurolite. 
tourmaline. 

Tangier.— G'o^d.^  in  quartz  veins  in  clay  state,  associated  with  auriferous  pyrite.  gitleos, 
hematite,  arsenopyrite,  and  magnetite.  Gold  at  Country  Harbour.  Fort  Clarence.  Isaac's  Harbour. 
Indian  Harliour.  Laidlow's  Farm,  Lawrencetown,  Sherbrooke,  Salmon  River.  Wine  Cove,  and 
other  places.    At  Hammond's  Plains  and  Musquodoboit,  molybdenite,  pyrolusite. 

Hants  Co.— OhsnrwiB,— Oxide  of  manganese  (in  limestone),  gypsum.  Petite  River,  gypsum, 
oxide  of  manganese. 

Wslton.-Pyrolusitet  manganiie. 

Teny  Oape. — Manganese  ores,  dog-tooth  spar. 

Windsor.— Calcite,  gypsum  (great  bed),  with  cryptomorphite  (baronatrocalcite),  howlite, 
mirabilite  selenite,  aragonite,  epsoinite,  ulexitc.  At  Rawdou,  manganite,  sUbnite,  of  wbicli 
758  tons  were  exported  in  1885,  turgite.  beniatite. 

Brookville.— Howlite,  ulexite.  cacholong  !  carnelian. 

Newport  Station.— Howlite,  ulexite.     Noel,  bowliie. 

Douglas.- Psilomelane,  pyrolusite.     Seven  Mile  Plain,  pyrite, 

EiNas  Co.— Black  Rock.— Centmllassite.  ceriuite.  dog-tooth  spar,  cyanolite.  A  few  miles 
east  of  Black  Rock,  prehnite?  stilbite! 

Oape  Blomidon.— On  tbe  coast  between  tbe  cape  and  Cape  Split,  the  following  minenU 
occur  in  many  places  (some  of  the  best  localities  are  nearly  opposite  Cape  Sharp):  anaUtte!  agate! 
amethyst!  apophyllite!  calcite.  c?ialeedony {hU\e),  steeleite,  chabazite, ^mWtntfe(ledente].  hematite, 
heulandite  !  laumontite,  magnetite,  malachite,  mesolite,  native  copper  (rare),  natrolite  !  psilome- 
lane. ^/tWte/  thomsoniie,  farOelite,  quartz. 

North  Mountains. — Amethyst,  bloodstone  (rare),  ferruginous  quartt,  mesolite  (in  soilK 
thomsouiie  ! 

Long  Point,  five  miles  west  of  Black  Rock.— Heulandite,  laumontite,  stilbite  I 

Morden. — Stilbite,  apophyllite,  mordenite. 

Scott's  Bay. — Agate,  ametbyst.  chalcedony,  rutile.  mesolite,  natrolite. 

Woodworth's  Cove,  a  few  miles  we^t  of  Scott's  Bay. — Agate  !  chalcedony !  J€Uper,  nitik. 
Eentville,  pyrolusite.     Hall's  Harbour,  stilbite,  sphaerostilbite. 

IiUNENBERa  Co.— Chester. — Gold  River,  gold  in  quartz,  pyrite,  arsenopyrite. 
Cape  la  Hxve.— Pyrite,    The   "Ovens."  gold,  pyrite,  arsenopyrite.     Petite  River,  gold 
in  slate. 

PlOTon  Co.— Picton.— «^<?^  oxide  of  manganese,  limonite.  At  Roder's  Hill,  six  miles  west 
of  Pictou,  barite.    On  Caribou  River,  gray  copper  and  malacbite  in  lignite. 

Albion  BSines.— Coal,  limonite.  East  River,  limonite,  hematite,  magnetite,  siderite,  ankerite. 
On  Sutherland's  R.,  siderite. 

Smithfield, — Argentiferous  galena. 
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QUBEV'S  Ck>.->WMtfield.— Gold  In  quartz,  pyrite,  arsenopyrite. 

Five  BlTan.— Near  Big  Fall,  gold  in  quartz,  pyrite,  arsenopyrite,  limonite. 

Richmond  OO.— West  of  Plaiiter  Oove,  barite  and  calcite  in  sandstone.  Nearer  the 
Cove,  calcite.  fiaoriU  (blue),  siderite,  gypsum  in  beds  of  great  thickness  (giving  the  name  to 
Plaister  Cove). 

Shelburne  Co.— Shelbume. — Near  mouth  of  harbor,  garnets  (in  gneiss).  Near  the  town, 
xoee  quartz. 

Jordan  and  Sable  River. — StauroUU  (abundant),  schiller  spar. 

87PNET  Oo. — Hilla  east  of  Lochaber  Lake.— Pyrite,  chalcopyrite,  siderite,  hematite. 
Moxxistown. — Epidote  in  trap,  gypmm  (making  a  cliff  of  200  feet,  neiir  Ogden's  Lake). 

Tabmouth  Oo. — Oream  Pot,  above  Cranberry  Hill.— Gold  in  quartz,  pyrite.  Cat  Rock» 
Fouchu  Point,  asbestus,  calcite. 


PROVXirOE  OF  NEW  BRX7KSWICK. 

ALBERT  Oo. —Hopewell  on  Shepody  Bay. — Gypsum,  manganese  ores. 
Albert  BAines. — Near  Hillsboro',  alberiUe  (largely  exported). 

Shepody  Mountain.— Al unite  in  clay,  calcite,  pyrite,  mangarUU,  psilomelane,  pyroluaU^ 
gypsum  (quarried),  anhydrite  (with  the  gypsum). 

Oarleton  Co. — Woodstock.- Chalcopyrite,  hematite,  limonite,  wad. 

Cbarlotte  CO.— Oampobello,  at  Welchpool. — Sphalerite,  chalcopyrite,  bomite,  galena, 
pyrite 

At  head  of  Harbour  de  Lute. — Gralena. 

Deer  Island,  on  west  side. — Calcite,  magnetite,  quartz  crystals. 

Dlgdighash  River. — Ou  west  side  of  entrance,  calcite  I  (in  conglomerate),  chalcedony.  At 
Koiliiig  Dnm,  graphite. 

Grand  Manan. — Between  Northern  Head  and  Dark  Harbour,  agate,  amethyst,  apophyllite, 
ealeite,  hemHtite.  heulandite.  jasper,  magnetite,  natrolite,  eiUbUe. 

Bftoore's  Mills. — Andalusite  (chiastolitei,  staurolite. 

Whale  Cove. — Calcite  I  beulandite,  laumontite,  Ktilbite.  eemi-opalf 

Wagaguadavic  River,  at  entrance.— Azurite,  chalcopyrite,  in  veins,  malachite. 

Qlouoester  Oo.— Tdte-k-Oouche  River,  eight  miles  from  Bathurst. — Chalcopyrite 
(mined),  oxide  of  manganese  I  formerly  mined. 

KINGS  Co.— Sussex. — Near  Cloat*s  mills,  on  road  to  Belle  Isle,  argentiferous  galena.  One 
mile  north  of  Baxter's  Inn,  specular  iron  in  crystals,  limonite.  On  Capt.  McCr^idy's  farm, 
selenite  f 

XJphBm.— Manganese  ores,  gypsum. 

RESTiaouOHB  Oo. — Belledune  Point. — Calcite/  serpentine,  verd-aniigue,  Dalhoniie, 
a^te,  carueliau. 

ST.  John  Co. — Black  River. — On  coast,  calcite,  chlorite,  chalcopyrite,  hematite/ 
Brandy  Brook.— Epidote,  /tornblende,  quartz  crystals. 
Oarleton. — Near  Falls,  calcite. 

Ohance  Harbour. — Calcite  in  quartz  veins,  chlorite  in  argillaceous  and  talcose  slate. 
Iiittle  Dipper  Harbour. — On  west  side,  in  greenstone,  amethyst,  barite,  quartz  crystals. 
Moosepath.— Feldspar,  amphibole,  muscovite,  black  tourmaline. 
Musquash.— On  east  side  harbor,  copperas,  grupbite,  pyriie. 
Shannon's  — C'hrysoliie,  serpentine.     East  side  of  Musquash,  quarts  crystals/ 
Portland. — At  the  Falls,  grnpliile. 
Fort  Howe  Hill.— CVi/cife.  graphite. 

Orow's  Nest. — Asbestus,  chrysolite^  magnetite,  serpentine^  steatite. 
lilly  I«ake. — White  auc^ite?  chrysolite,  j^raphite.  serpentina,  steatite  talc. 
How's  Road. — Two  miles  out.  epidote  (m  syenite),  steatite  in  limestone,  tremolite, 
I>niry'8  Oove.— Graphite,  pyrite.  pyrallolite?  indurated  talc. 

Quaco,  at  Liti:hthouse  Point. — Large  bed  of  oxide  of  manganese.     Sheldon's  Point,  actin 
olite,  asbestus.  calcite.  epidote,  malachite,  hematite. 

Oape  Spenser.- Asbestus,  calcite,  chlorite,  hematite  (in  crystals). 
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Wett'beaoh. — At  east  eud  od  Evaus^s  farm,  chlorite,  talc,  guard  erpsiaU.  Half  a  mile  weatt 
cbloHte,  chalcopyriie.  magnesite  (veiu),  magnetite. 

Point  Wolf  and  Salmon  River. — Asbestus,  chlorite,  cbiysocolla,  chalcopyrite,  bornite,  pyrite, 

Victoria  Co. — Tabique  River. — Agate,  cornelian,  jasper.     At  mouth,  south  side,  galena. 

At  inoulli  of  Wapskanegan. — Gypsum,  salt  spring. 

Petticodiac— Selenite,  gypsum.    Three  miles  above,  stalactites  (abundaut). 

Quisabia  River.— Blue  phosphate  of  iron,  in  clay. 

WrSTMORELAND  Oo. — ^Bellevne. — Pyrite.  Dorchester,  on  Taylor's  Farm,  cannel  coal, 
clay  \ronstone.     Ou  Ayer's  Farm,  aspbaltum,  petroleum  spring. 

Grandlance.— Apatite,  selenite  (in  large  crystals).    Memrumcook,  coal  (albert ite). 

Tore  Co.— Near  Frederlcton,  Prince  Willinm  parish.  Brunswick  mine.  siibnUe  (minedX 
naUte  antimony,  jaiuesouite.  berthierite,  kermesite.  valentinite. 
Pokiook  River. —Stibnite,  tin  pyrites?  in  granite  (rare). 

Province  of  British  Columbia. 

Barclay  Sound,  Vancouver  Is. — Ilvaite. 

Oariboo  District.— >iative  gold,  ffalena. 

Cherry  Greek,  38  ui.  E.  of  Head  of  Okanagon  Lake.— Argentif.  tetrahedrite,  galena, 
sphalerite. 

Frazer  River.— Near  Ly  tton.  boulders  of  nephrite.  Foster  Bar.  22  m.  above  Lytton,  stibnite, 
massive  garnet,  tetrahediite,  ankeriie.  Seven  m.  up  Wilson  Creek,  native  arsenic.  10  m. 
below  Lillicoot,  platiuuni. 

Ominica  District. — Vital  and  Silver  Creeks,  native  gold,  argentiferous  galena,  native  silver, 
arquerite. 

Howe's  Sound. — Bornite.  molybdenite,  mica. 

Tezada  Id. — Magnetite.  Malaspinu  copper  mine,  andradite,  chalcopynte,  tremolitc; 
dolomite. 

Bhuawap  Lake. — Biwnuthinite. 

Hi-hum  Lake,  south  of  Loon  L. — Hyalite. 

Kootanie  Lake. — Ai  the  International  Claim  and  Heudrix  Camp,  galena  (argent.),  tetrahedrite. 

Jarvia  Inlet,  Salmon  Arm. — Bornite. 

Ice  R.  (branch  of  the  Ueiiver  Foot,  Rocky  Mts.).— iS^cfa/tfe. 

Hector  (or  Kicking  Horse)  Paaa,  Rocky  Alts.— At  the  fibenezer  mine,  cinnabar. 

niecillewaet  R.,  Selkirk  Rimge.— Tetrahedrite  (argentif.),  galena,  pyrite,  chaloopyrite, 
sphalerite. 

Kamloops  Lake,  TranquiUe  R.— Gold,  platinum,  in  gravel. 

Nicholas  Valley.— At  the  Stump  mines,  tetrahedrite. 

North  Thomaon  R.— Cyanite,  tetrahedrite. 

Otter  Tail  Greek.— Coukeite  (?)  with  galena. 

Peace  R.— At  Fort  St.  John,  on  cliffs  of  thale,  uiirabilite,  epsomite. 

Similkameen  R.— In  ^mvel.  gold,  platinum. 

Skeena  R.— Garnet  f  in  mica  schist. 

Tulameen  R.,  Granite  Creek.— In  gravel,  gold,  platinum. 

NORTH-WEST  TEBBITORT. 

Keewatin.— Mouth  of  Churchill  river,  lazulite. 

8moky  R. — Native  sulphur,  sal-ammoniac. 

N.  Saskatchewan.— Chemawin ite  on  the  shores  of  Cedar  Lake. 

Yukon  R.— Gold  in  placers,  nephrite. 


NEWFOUNDLAND. 


Antony's  Island.— /^t'ttf. 

Catalina  Harbour.— On  the  shore,  pyrite  ! 

Chalky  HiU.— i^^/rf^ir. 

Copper  Island,  one  of  the  Wad  ham  growip.—CIialcapyrite. 

Conception  Bay.— On  the  shore  south  of  Brigus,  bornite  and  tetrahedrite. 

Bay  of  Islands.— Southern  shore,  pyrite  in  slate. 

Lawn. — Gnleua,  eerargyrite,  pratistiie,  arpentite. 

Placentia  Bay  —At  I^  Manche,  two  miles  eastward  of  Little  Southern  Harbour,  galena  I 
On  the  (tppo!«ite  side  of  the  isthmus  from  Placentia  Bay,  barite  in  a  large  vein,  ocdisionally 
accompanied  by  chalcopyrite. 

Shoal  Bay.— Soul h  of  St.  John's,  chalcopyrite. 

Tilt  Oove.  — ^*  frCuv/^Mtf . 

Trinity  Bay.— Western  extremity,  bnrite. 

Harbour  Oreat  St.  Lawrence.— West  side,  galena. 


INDEX  TO  SPECIES. 


Ni)TB. — Names  of  numbered  species  and  of  a  few  important  synonyms  are  printed  In  beatj^ 
faced  type. 


Aannerbdite,  741 

Aariie,  71 

Abicbite,  795 

Abrnum  salts,  Abraumsalze, 

988 
Abrazite,  586 
Abriachanite,  400 
Acadialite.  589 
Acanthite.  58 
Acerdese,  248 
Acvrilla,  50 
Achates,  189 
AcUirite.  463 
Acbmatite.  516 
Acbuiit,  864 
Acbremntite.  992 
Arhroiie,  551 
Achtaragdite,  485 
Aohtaintidit,  Acbtar3mdit,485 
Adcular  bismuth,  129 
Aciculiie.  129 
Acmite,  864 
AcquH,  205 

Artiiiolite,  Actinote,  885,  889 
Aciynoliie.  8^5 
Adamauliiie  spur,  210 
Adamns.  3 
Adamiiie,  786 
Adamite.  786 
Adnmsitc,  614 
Adelite.  10.*)2 
Adelpholite.  781;  486 
Adinole.  H28 
Adipite,  A89 
Adi|»o<erite.  997 
A«lip<>cire.  997 
Aduhir.  Ailiiliiria.  815.  318 
^delfoisiie^  878.  5tt7 
iCdeliie,  58C» 
i£?irtne.  S(i4 
^-^'-^♦«.    ad  1.  1046 
iEnigmatite  408 
^Hnite,  1025 
^rosite,  131 
-«riigite.  870 
JEs  Cypriiim.20 
JESschynite  742 
i£tbiopB  mineral,  68 
Afrodite,  675 
Aftalosa.  Aftalosia.  897 


Aftonite,  v,  Apbtonlte.  187 
Agalite,  678 
Agnlmatolile,  622,  691 
Agaphite,  844 
Agaric  mineral,  268 
Agata,  Span.,  v.  ilgate,  189 
Agate.  189 
Agate-jas^ier,  189 
Aglait«,  868 
Agnesite.  307 
AgricoUte,  448 
Agstein,  1002 
Agua,  205 
Aguilarite,  1025 
Agustite,  762 
Aigue-marine,  405 
Aikinite,  129 
Aimatibrite.  836 
Aiimmt,  22^ 
AimaU)lite.  802 
Aiualite.  285 
Ainigmatit.  408 
Aithalite.  258 
Aikite,  1008 
Akanthir,  58 
Akanticone,  516 
Akermuiiite,  476 
Akmit,  864 
Akontit.  101 
Alabaiidin,  64 
Alabandite.  64 
Alabaster.  983;  268 
Alaluistron.  937 
Alalite,  352 
Alaskaite.  114 
Alanii,  951 
Alauiis|mth,  974 
Alaunstein,  974,  976 
A 1  bat  re,  933 
Albertite,  1020 
Albin.  566 
Albite,  327,  1025 
Alcuparossa  amarilla,  978 

verde,  941 
Alexandrite,  229 
Algerite,  473 
Algodoziite,  45 
Alipite.  678 
Alisonite,  51 
Alite.  154 

Alixite,  9.  Alipite,  678 
Allactite,  Ailaktit.  800 


Allagite,  880 
AUanite,  522 
Allemontite,  12 
Allochroite,  437,  442 
Alloolaaite,  102 
Allogonite,  760 
Alloklas,  102 
Allomorphiie,  900 
Allopalladium,  28 
AUophane,  693 
Allopbite,  705 
Alluaudite,  757 
AUume,  951 
Almagreritc,  912 
Almaiidiue.  Almandite,    487, 

441;  221 
Alofanita,  Span.,  v,  Allophana 
Alquifoux,  50 
Alshedile,  712 
Alstonite,  283 
Altaite.  51 
Alum,  Native.  951 

Ammonia,  952 

Feather,  954 

Iron,  9'>4 

Magnesia  95-^ 

Mangaiiene.  955 

Potash.  951 

Soda,  952 
Aluuibre.  9.>1 
A!  11  men,  951 
Alunnan.  928 

Alumina,  210:  «.  Aluminlnm 
Aluminates.  220  et  aeq. 
Aluniiuilite,  974 
Aluminite,  970 
Alumiidiim  arsenates.  780. 846 

borate,  875 

carbonates.  299,  300 

cliloride,  165 

fluorides.  166,  168, 178, 179. 
180  181 

hydnites.  246,  251,  254 

mellate,  994 

oxide,  210 

phosphates,  781,  798,  799. 
824,  825,  842.  843.  844, 
845,  846,  847.  850,  855, 
868 

silicates.  486.  492,  496,  498. 
500.  558.    560.    561,   685 
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Aluminium   sulphates,   023; 
(10.  H,0)  958,  970,  971; 
951,952,958 
Alumioiuiii  ore,  dSl 
Alumoculcite,  196 
Alumstone,  974 
Alun,  951 
Alonite,  974 
Alunogen,  958 
Alurgite,  635 
Alvite,  487 
Amalgam,  native,  28 

Gold,  19 

Silver,  23 
Amarantite,  967 
Amatista   8p.,  v.  Amethyst 
Amazon  ite,  323 
Ainazonstoue,  323 
Am  bar,  Sp.^  v.  Amber 
Amber.  lOOi.  1004 
Amberite,  1007 
Amblygonite.  781 
Amblystegite,  850 
Ambrite.  1007 
Auibrosiue,  1007 
Amesite,  655 
Auietbyst,  187,  762 

Oriental,  212 
Amiaut,  386 
Amiantboide,  886 
Amianthoide  magnesite,  268 
Amianthus,  386,  669 
Ammiolite,  865 
Ammochrysos,  618 
Ammonalaun,  WZ 
Ammoualun,  952 
Ammonia,  v.  Ammonimn 
Ammonia  alum,  952 
Ammonium  borate,  882 

carbonate,  294 

chloride.  157 

oxalate,  994 

phosphates,  806,  826,  882 

sulphates,    894,   895;    980, 
948.952 
Amoibite,  90 
Amphibole.  885,  1026 
Amfhibolb  Oroup,  882-404 
Amphibole    anthophyllite, 

886.  390 
Amphig^ne,  342 
Ampbilogite,  614 
Amphitbalite,  824 
Amphodelite,  337 
Anagenite,  v.  Chrome  odier, 

697 
Analcime,  595 
Analcima  carnea,  474 
Analcite.  595 
Analzim,  595 
Anatase,  240 
Anauxite,  689 
Ancudite.  686 
Andaluaita,  496 
Anderbergite,  487 
Andesioe,  Andesite,  888 
Andradite,  487,  442 
Andreasbergolite,  S81 
Andreolite.  681 
And  re  v/ site,  854 


Anflbola.  885 
Anglarite.  115.  814 
Anglesite,  907 
Anglesite,  Cupreous,  927 
Anhydrite.  910 
Animikite,  43 
Ankerite.  274 
Annabergite,  818 

Annerddite,  741 
Annite,  684 
Annivite.  137 
Anomalite,  1027 
Anomite,  627,  629 
Anortbita.  887,  1027 
Anorthoclase,  Anortho8e,824 
AnortboYt,  337 
Anthorhroite.  357 
Anthogmmmiie,  384 
AnthoPite.  384,  391 
AnthophyUite,  384  891 

Hydrous.  3»5.  398 
Anthofiiderite,  702 
Anthracite,  1021 
Anthraconite,  267 
Anthracoxen,  1012 
Antbracoxenite.  1012 
Anthrax,  210.  220 
Anthmxolite.  1024 
Antiedrite,  599 
Antigorite.  669 
Antillite,  705 
Antimoine  natif,  13 

oxide.  199 

ozid6  sulf  ur6,  107 

8ulfur§,  86 

Bulfure  nickelifdre,  91 

sulfur^    plombo-cuprifdre, 
126 
Antimon,  Gediegen,  12 
Antimonarsen,  12 
Antimonarsennickel,  71 
Antimonate  of  lead,  862 
Antimonates,  861  et  'seg, 
Antimon  bleiblende.  129 
Antimon  bleik  upfer  blende, 

126 
Antimonbleispath,  862 
Antimonblenae,  107 
Antimonblomma,  199 
Antimonblathe,  199 
Antimonfablerz,  137 
Antimon^lanz,  36 
Antimonial  arsenic,  12 

copper.  118 

copper  glance,  126 

nickel.  72 

ocher.  203 

red  silver,  181 

silver.  42 
Aktimonidbs,  42  et  teg. 
Antimonio  rojo,  rosso,  107 
Antimonile.  86 
Antimonite  of  mercury.  865 
ANTiMOinTES.  861  et  seq. 
Antimonkupferglanz,  126, 128 
Antimonnickel,  72 
Antimon  nickel  glanz,  91 
Antimonocher,  208 
Antimonophyllite.  200 
Antimonoxyd,  199 


Antimonsaures  Bleiozyd,  883 
Antimousilber.  42 
Aniimonsilberblende.  181 
Antimonsilberglauz.  148 
Antimony,  Arsenical,  12 

Gi-av.  86;  122 

Native.  12 

Plumose  ore  of,  122 

Red.  107 

White  199 
Antimony  oxides,   196,  109, 
208 

oxvsulpbide,  106 

sulphide.  86 

trisulphide,  fS6 
Antimony  blende,  107 
Antimony  bloom,  199 
Antimony  glance  86 
Antimony  ocher,  208 
Antlerite.  928 
Antophyllit,  384 
Anlozonite,  168 
Antrimolite,  606 
Apatelite,  969 
Apatite,  762,  1027 
Aphandse.  Aphanesite^  795 
Apher^,  786 
Aphrite,  267 
Aphrizite,  551 
Aphrodite.  675 
Aphroeelenon,  086 
Aphrosiderite,  660 
Aphthalose,  897 
AphthitaUte,  897 
Aphthonite.  137 
Afriohnita,  955 
Aplome.  437,  448 
Apofilita,  Sp,,  a.  ApophjlUtf 
Apophyllite,  566 
Apotome.  906 
Apyrite.  551 
Aquncreptiie,  705 
Aqutimarine.  405;  763 
Araeoxene.  789 
Aragonite,  281.  1027 
Am  iron  spa  tb,  281 
Aragotite.  1013 
Arcanite.  897.  898 
Archifoglio,  50 
Archise,  70 
Arcilla.  685 
Arcticite,  408 
Arclolite.  705 
Ardennita,  542 
Arendalite.  516 
Arequipite,  865 
Axfvedsonite,  401 
Argent  antimonial,  42 

antimouie  8ulfur6, 124, 18« 

bromure.  159 

corne.  158 

des  chats.  613 

fragile.  143 

ffris  antimonial,  124 

iodure.  160 

molybdique,  40 

muriate.  158 

natif.  19 

noir.  148 

rouge  antimonlaleb  181 
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Ardent  rouge  arseoicale,  ld4 

seleoiure.  53 

sulfure,  46 

8ulfur6  aiitimouifdre  et  cu- 
prif^re,  124 

suifure  Hexible.  58 

Bulfure  fmgile,  143 
Argentine,  2(57 
ArgenUte.  46 
Argento  naiivo,  10 

rosso,  181,  184 
Argentobismutite,  115 
Argentopyrite,  58 
Argyril,  46 
Argyroceratite,  158 
Argyrodite,  150 
Argyropyrite,  58 
Argyropyrrhotin,  67 
Argyrose,  46 
Argyrytbrose,  181 
Aricite,  586 
Arite,  71 
Arkansite,  243 
Arksutite,  168 
Arktolit,  705 
Armenian  wbetstone,  811 
Arnimite,  968 
Aromite,  954 
Arquerite,  28 
Arragonite,  281 
ArrbeDite,  745 
Arsen,  11 
Arsenantimon,  13 
Arsenantimonnickelglan^  91 
Arsenargentite,  48 
AR8BNATE8,  747  6i  seq, 
Arsen  blende.  85 
Arseneisen,  96 
Arseneisensinter,  867 
Arsenglanz,  12 
An«nio,  11 

Autimouial,  12 

Native,  11 

Wbite,  198 
Arsenic  blanc,  198 

jauoe,  85 

oxide,  oxyde,  198,  199 

rouge,  88 

suifure,  88,  85 

sulpbides,  88,  35 
Arsenic  bloom.  198 
Arsenical  antimony,  18 

bismuth.  12 

cobalt,  87.  100 

copper,  44 

nickel,  71 

red  silver,  184 

stiver,  48 
Arsenicite.  827 
Arsen ico.  It 
Arsbnid£8.  42  et  seq 
Arsenige  Silure.  198 
Arsenikalkies.  97 
Arsenikantimon,  12 
Arsenikbleispath.   9.   Mimet- 

ile.  771 
Araenihblomnia,  198 
Araeuikbmthe.  198,827 
Arsenikeisen,  96 
Arsenikfablerz,  187 


Arsenikelanz,  12 
Arsenikkalk,  198 
Arsenikkies,  96,  97 
Arsenikkubalt.  100 
Arseuikkobalieisen,  100 
Arseuikkobalikies,  98 
Arsen  ikkupfer,  44 
Arseuikmaugau,  108 
Arsenikuickel,  71,  88,  101 
Arseniksilber,  48 
ArseuUuilberblende,  184 
Arseniluiuter,  821 
Arsenikspiessglauz,  12 
Arsenikwismuib,  12 
Arseniopleite,  808 
Anenioaiderita,  800 
Arsenious  oxide,  198 
Arsenite,  198 
Absenitbs,  861  et  aeq, 
Arsennickelglanz,  90 
Ai'senocrocite,  800 
Arsenolamprite,  12 
AnenoUte,  198 
Arsenomelan.  112 
Anenop3nite,  97 
Arsenosiderite,  96 
Arsenotellurite,  107 
Arsenous  acid,  198 
Arsenpbyllite,  199 
Arsen  wismutbkupfererz,  150 
Asbeferrite.  886,  891 
Asbestus.  886,  889,  669 

Blue.  400 
Asbolan,  257,  258 
Asbolite.  257.  258 
Ascbentrecker,  551 
Aschenzieher,  551 
Asfalto.  Span,,  v.  Aspbaltum 
Asiderite,  82 
Asmanite,  198 
Asparagus-stone,  768 
Aspasiolite,  421 
Asperolite,  699 
Aspbalt^ne.  1017 
Aspbaltum.  1017 
Aspidelite,  712 
Aspidolite,  684 
Asteria,  212 
Asteriated  quartz,  187 

sapphire,  212 
Asteroite,  857 
Astocbite.  1027 
Astrakauite,  946 
AstrophyUite.  719 
Atacsi^iita,  172 
Ateliua.  Atelile,  174 
Atelestite.  804 
Atheruistite,  478 
Atlnserz,  294 
Atlasite,  298 
Atiasspntb.  266 
Atopite,  861 
Atramenstetn ,  941 
Atmmeiitum.  941 
Attacolite,  847 
Auerbachite,  486 
Auerlite.  489.  1027 
Augelite.  817 
Augite,  852,  858 
Auina,  481 


Auralit,  421 
Aurichalcite,  298 
Auriferous  pyrites,  85 
Auripigmentum,  85 
Auroteiiurile,  108 
Aurum  gi'upbicum,  108 

paradoxum,  11 
Automolite,  2;i8 
Autonite.  857 
Avalite,  617 
Avasite,  704 
Aveniuriiie  feldspar,  380 

quartz,  188 
Ax-stoue,  871 
Azinite,  527 
Awaruite,  29 
Azarcon  native,  231 
Azor-pyrrbite,  728 
Azorite,  482,  484 
Azufrado,  871 
Azufre,  8 

Azure  spar,  or  stone,  796 
Azmcite,  295;  798 
Azzurrita,  295 


B 


Babel  quartz,  190 
Bafaingtonite,  881,  1027 
Babylonian  quartz,  190 
Bagrationite.  518,  522 
Baierine,  781 
Baikalite.  856 
Baikerinite,  999 
Baikerile,  998 
Balas  ruby,  221 
Balkeneiseu,  29 
Ballesterosite,  85 
Baltimorite,  668,  669,  898 
Balvraidile.  706 
Bamlite.  498 
Bandeiseu,  20 
Baudiaspis.  190 
Bamlite,  9.  Bavalite,  658 
Barcenite,  865 
Bardiglio.  267 
Bardiglioue,  910 
Baretute,  706 
Baricalcile,  269 
Baiilla  de  cobre,  22 
Barite,  899,  1027 
Barium  carbonates,  284,  28bb 
289 

nitrate,  872 

silicates.  821,  562,  576,  581, 
599 

sulphate.  899 
Biiriuirturuiiii,  859 
BurkeviciU'.  408 
Barkevikite,  408 
Barklyiie.  2*2 
Barnhni-diiie.  82 
Harolite.  284 
Baniseleiiiie,  899 
Barrandite,  824 
Bartholomite,  975 
B»irsowi(e,  840 
Baiylite.  562 
Barysil,  421 
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BaryBilite.  421 

Barystrontittuiie,  285 
Baryt,  Burvtes.  899 
Baryta,  «.  Baiium 
Baryta-fel48par,  821,  822 
Barytbiotiie,  6:d9 
Barytite,  Barytine,  899 
Baryi-Uuriiiotome,  579 
Barytkreuzstein,  581 
Barjrtocalcite,  289;  288 
Barytocelestite,  900;  902 
BarytocOlestin,  900,  906 
Bury  lophy  Hit.  840 
Btirytsa)  peter,  872 
Baryturanit,  t<59 
Basaltic  boru  blende,  886 
BiisaltiQe.  852 
Bastinite,  189 
Basil  uomelan,  217 
Basiceriue,  291 
Bastite,  851 
Bastnlisite.  291 
BastDaesite.  291 
Bastouiie,  (5H2 
Buthvillite,  1008 
Batrachite.  449 
Baudisserite.  274 
Baulitc,  8^1 
Bauxite  251 
Bayalite!  658 
Bayldonite,  887 
Bean  uru.  250 
Beauinuutite,  574;  1027 
Beauxiie,  251 
Becearite,  486 
Bechilite,  888 
Beckite,  190 
Beegerite,  145 
Beeklie,  190 
Beilsteiu.  886 
Beiubnich,  268 
Beiuwelle.  'J68 
Bell-metal  ore.  88 
Belouesia,  992 
Belonesite.  992 
Beloiiit,  129 
Belonites,  1050 
Belonospbftrites,  1082 
Bementite,  704;  492 
Benzol,  v.  Beuzene, 
Beraunite.  848 
Berengelite.  1019 
Bergamasklte.  886,  892 
Bergbliiu.  295 
Berg  butter,  954 
Bergkry stall,  v.  Quartz,  187 
Berggelb.  250 
BerggrQu,  699 
Bergbolz.  389,  711 
Bergkork,  3b9 
Bcrgleder,  886 
Berginannite,  600 
Berginebl.  268;  «.  iDfusorial 

eailh,  196 
Bergmilcb,  268 
BergOl.  1015 
Bergpech,  1017,  1005 
Bergsalz,  154 
Bergseife,  690 
Bergtheer,  1015, 1017 


Bergzundererz,  128 
Berilio,  Derilo,  405 
Berluuite,  668 
Berliuite,  847 
Beruardinite,  1028 
Bernonite,  259 
Bernstein,  1002,  1004 
Berthieriue,  658 
Berthierite,  114 
Bertrandita,  545, 1028 
Beryl,  405,  1028;  762 
Beryllium  alumiuate.  229 

borate,  878 

phosphates,  758,  760 

siUcates.  813,  405,  462,  546; 
417,  418,  484,  485,  460, 
508 
Beryllonita,  758 
Benselianite,  52 
Beraeliite,  758;  311 
Berzeliue,  52;  431 
Bei-zelite,  170;  758 
Beta-jauliueite,  1006 
Betume,    Betun,    Span.,  o. 

Bitumeu 
BendanUte.  868 
BeuiTe  de  Montague,  954 
Beustite,  516 
Beyrichite,  76 
Bhreckite,  706 
Bieberite.  948 
Bieirosite,  868 
Bielzite.  1019 
Bihuriie.  692 
Bildstein,  622 
Bindheimite,  862, 1028 
Binnite,  118:  112 
Biotioa,  Bioiiue,  387 
Biotite,  627 
Biphosphanimite,  807 
Biflchofite.  176 
Bismite,  200 
Bismuth,  Native,  18 
Bismuth  arseuates,  804,  860 

carbonate,    290;    hydrous, 
307 

oxychloride,  174 

silicate.  436 

sulphide,  38 

tellurate,  979 

telluride,  89,  40 

trioxide,  200 

trisulphide.  88 

uranale.  893 

vanadate,  755 
Bismuth  gold.  15 
Bismuth  nickel   75 
Bismuth  ocher,  200 
Bismuth  silver,  45 
Bismiithaurite,  15 
Bismnthine,  38 
BUmuthinite.  38.  1028 
Bisniutholampilte,  88 
Bismutina,  88 
Bismutite,  3<l7 
Bismuto  nalivo,  18 
Bistnutoferrite.  562 
BismntosphaBrite,  290 
Bitterknlk.  271 
Bittersalz,  988 


Bitter  spar,  271 
Bitierspiiih,  271 
Bittersteiu,  515 
Bitume  Ue  Judee,  v  Aq;>hal 
turn 

elasiique,  1018 

glutiueux,  1015 

liquide,  1016 

visqueux,  1015 
Bitumeu,  1017 

Elastic,  1018 

Viscid,  1015 
Bituminous  coal,  1021 
Blelkite.  121 
Black  copper,  209;  268 

diamond,  4 

gold,  15 
ematite,  257 

lead,  7 

nuiuganese,  280,  267 

silver,  148 

tellurium,  105 
Black  Jack.  59 
Blackmorite,  195 
Blakeite,  956 
Blftttereiz,  106 
Blatterine,  Blfitterin.  106 
Blfttterkies,  «.  Marcasite,  94 
Biattertellur,  105 
Blfttterzeolith,  574 
Blaubleierz.  50 
Blaueisenerde  814 
Blaueisenstein,  400 
Blauspath.  798 
Blei'Uluminat,  855 
Blei.  Gediegen.  24 
Bli'iimtimouglanz,  112 
Bleinntimouit.  122 
Bleiarsenglauz,  112 
Bleiiii-seuit,  120 
Bkibismulit.  121 
Bleichuminl,  913 
Bleieixle,  2b8 

i5leifahlerz,  v.  BourncnutclM 
Bleigelb.  t.  Wulfeoite,  888 
B1eig!anz.  48 
Bleiglns,  908 
Bleiglfttie,  209 
Bleiglimnier.  288 
Bleigununi.  855 
Bleiliornerz,  292 
Bleikenii.  292 
Bleilasur,  927 
Bleimolybdut.  989 
Bleini^ie,  862 
Bleinierite,  862 
Bleioxyd.  209 
Bleischeelat.  989 
Bleischimmer,  128 
BleischwArze,  288 
Bleischweif,  48 
Bleiselenit,  981 
Bleisilberantimonit,  129 
Bleispatb.  286 
Bleivitriol.  908 
Bleiwisrouthglanz,  114 
Blende,  59 
Bleu  Egyplien,  de  PoQxaolfli» 

B15dite.  946 


INDEX  TO  SFECIES. 


1109 


Blodsten,  218 
Wojuus  Bloedite,  946 
Blomstraiidiie.  746 
Bloodstoue.  188.  213 
Blue  asbest  iiti,  401) 

copper   68 

Egypiiau,  1051 

feldspiir.  798 

iron  earth,  814 

iohu. 161 

lead.  «.  Ghilena,  48 

malachite,  295 

sptir.  7U8 

Uilc,  653 

vitriol.  944 
Bluineubachite,  65 
Bluinite,  982 
Blutsteiii.  213 
Blygluus.  48 
Biyspat.  286 
Bobierrite  817 
Bodeuite,  526 
Bohaerz.  250 
Bog-bulter,  1029 
Bog  irou  ore,  2-'K) 

luiiuganese,  257 
Bogoslovskite,  700 
Bole,  Bolus,  688 
Boleite,  1028 
Boliviauite.  107 
Bolivlte,  38 
Bolognirin  spur,  899 
Bolopherit,  352 
Bollonite,  450 
Bombiccite.  1012 
Bombite.  1029 
Booephosphitte,  768 

turquois.  845 
BoQHdorfflte,  421 
Boort.  4 

Boracic  acid,  255 
Boraoite,  879 
Borates.  874  et  seq. 
Borax,  886 
Borazit,  879 
Bordite,  565 
Bordosite.  23,  159 
Boriokite,  852 
Boric  acid,  255 
Borniue,  89.  40 
Bornita.  77 

BOmsteiu.  «.  Bernstein,  1009 
Borocalcite.  888 
Boroinagnesite.  878 
Boron  hydrate,  255 

silicates,  490.  502,  505,  527, 
551 
Boroiiatrocalcit,  887 
Bori.  4 
Boryckite,  852 
Boschjesmanite,  955 
Bosjetnnnite,  955 
Boston ite.  669,  671 
Botallackite,  172 
Botryoffen,  972 
Botryolite.  o02 
Botryt,  972 
Boolangerite,  129 
Bourbolile,  942 
Bournonite,  126;  498 


Bournonit-nickelglanz.  92 
Boiusingaultita,  948 
Boweuiie,  669 
Bowlingite.  082 
Bozitef.  &p<in  ,  «.  Bauxite 
Brackeboschite,  791 
Bragite.  729 
Bruncbiie,  1001 
Brtinderz,  v.  Idrialite,  1018 
Brundisite,  688 
BrandUte,  811 
Brass  ore.  61,  298 
Bruuubleierz,  770 
Brauiibleioxyd,  239 
Brauneisen stein.  250 
Braunite.  232,  1029 
Braunkohle,  1021,  1023 
Braunspath,  271 
Braunstein.  230 

Graiier,  243 

Piemoutischer,  521 

Bother,  378 

S<hwarzer,  280 
Brnuiisteinkies,  64 
Braunsteiiikiesel,  437 
Bniviiisite,  706 
Brazilian  pebble,  187 
Brwi.  1015 
Bri'dbergite.  448 
BreiHlukite,  386.  391 
BreithaupUte.  72.  1029;  68 
Breunerite.  274 
Breuuuerite,  274 
Brevicite,  600 
Brewsterite.  576 
Brewsterline,   Brewsterlinite, 

1029 
Brewstoline,  1029 
Brittle  silver  ore,  148 
Brocatello,  267 
Brochantite,  925 
Bvoddbogranut,  437 
BrOggerite.  889 
Brokig  Kopparmalm,  77 
Bromargyiite,  159 
Broniic  silver,  159 
Bromides,  152  ei  teg. 
Bromite,  159 
BromUte.  283 
Bromsilber,  159 
Bromyrite,  159 
Bronce  amarillo,  80 

bianco,  97 
Broncite,  346 
Brongnlardite,  123 
Brongninrtin,  898 
Brongnartiue,  925 
Brouzite.  346,  688 
Brookite.  243.  1029 
Brosite.  Bmssite.  271 
Brown  coul.  1021,  1022 

iron  ore,  250 

irou  stoue,  250 

hematite.  250 

ocher,  250 

spjir,  271    274 
Brllckerelliie.  1011 
Brucite.  252;  585 
Bruiachite.  161,  164 
Brunnente.  266 


Bnuhite.  828 
Bucaraumngiie,  1007 
Bucholzilu.  498 
BUckiugite,  959 
Bucklaudite,  522;  618 
Buhrstoue,  190 
Bunseuin,  105 
Boiuienite,  208 
Buutbleierz.  770.  771 
Buntkupfererz,  77 
Buratite,  298 
Burrstone,  190 
Bushmanite,  955 
Bust^imentite,  161 
Bustamitc.  378 
Buttermilcherz,  158 
Butyrellite,  1029 
Butyrite,  1029 
Byerite,  1024 
Byssolite,  886,  889 
Bytownite,  886 


Cabasita,  Span,,  Cabarite,  589 
Oabrerite,  819 
Cacbeutaite,  54 
Cncholoug,  195:  886 
Cacoclasite.  477 
Oacozenite,  Cacozene,  848 
Cudniia,  546.  548 
Cadmium  sulphide,  69 
Caduiiuui-blcndc,  69 
Csenite.  Cenite,  91H 
Caesium  silicate,  843 
Cainosite.  698 
Cairugorui  stone.  187 
Calnite,  580 
Calamine,  546;  279,  299 

Eli'diif.  .46 

Green.  2J'8 
CnbiuiitH,  224 
Ciilamiu-,  385 
Calaveiite,  105 
Calc  sinter,  268 
Calcareobarite,  902 
Calcareous  spar,  263 

tufa,  268 
Calce,  210 
Calcedoiue.  188 
Calcimangite.  269 
Calciuitre,  872 
Calciocelestite,  905 
Oalcioferrite,  852 
Calciostroniianite,  285 
Calciothortte.  489 
Oalciovolborthite.  790 
Oalcite,  262.  1029 
Calcium  ai-senates.  758    Ml, 
827.831.  83«.  852 

antimonates.  861,  862 

bonites.  882.  886.  88&,  881, 
887.889 

carbonates.  262.  281 

chlorides.  161.  178 

chromaie.  916 

chromo-itHlate.  1040 

fluoride.  161 

iodate.  1040 
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Calcium  nlobates,  726, 724 

Ditmte,  872 

oxalate,  993 

oxyfliioride.  174 

pljosphates,  7tt2,  760,  777, 
784.  808,  812,  813.  828, 
829,  830,  835,  857,  866 

Bilicates,  371,  873.  533,  665, 
566,  569,  636.  467  et  al. 

sulphates.  910, 983;  898,945, 
950 

sulphide,  65 

taulalate,  728 

titauute,  724 

tungHtates,  9H5,  988 

vanadate.  790 
Calcoferrit.  852 
Caicomalachile,  295 
Calcopirita,  Span. ,  v.  ChalcO' 

pyrite 
Calcosiua,  Calcosita,  Span.^^ 
Ciilcoumiiite,  857 
Calcovolborthite,  790 
Calcozlncite.  209 
Calderite.  443 
Oaledonite,  924 
Caliche,  870 

Jautie.  871 
Callza.  262 
Calk.  899 

OaUainite.  Callais,  825 
Cullais,  844 
Calomel,  153 
Calomelano,  158 
Calstronbarite,  900 
Calvonierite.  257 
Calyptolite,  482 
Campellite.  31 
Campy  lite,  771 
Canaauite,  356 
Oancrinite.  427,  1020 
Candite.  220 
Cnnnel  coal.  1022 
Cautonite,  68,  69 
Caiiutillos,  406 
Cafiutillo,  126 
Caolino,  685 
Caoutchouc,    Mineral,    1018, 

1000, 1010 
Cap-Quartz,  187 
Capillary  pyrites,  70;  94 
Capillary  red  oxide  of  cop- 
per, 206 
Cap!  Hose.  70;  94 
Cupnite,  279 
Caporciaoite,  587 
Oappelenite,  413 
Oaracolite,  917 
Carbocerine,  302 
C'arbou.  4 

Carbon  diamantaire,  4 
Carbonado.  4 
Carbonatics,  261  etBeq, 
Carbonile,  1021 
Carbonyttrine,  306 
Carbuiiculus,  210,  220,  487, 

446 
Carrliedonius,  437 
Cannthiiie,  385,  392 
Carmen ite.  55 


Oarminita,  755 

Carmiuspath,  755 

Oarnallita,  177 

Cai-nat.  685 

Carnalite,  334 

Came  de  vaca.  60 

Caroelian,  188 

Carneol,  188 

Carolathiue,  698 

Carpholite.  549 

Oarphosiderite,  969 

Carphostilbite,  607 

Carrara  marble,  267 

Oarrollite.  79 

Caryinite,  754 

Caryocerite,  415 

OaryopiUte,  704 

Cascalho,  5 

Casdnite,  319,  822 

Oasaiterite,  234,  1030,  1087 

Cassiterotantalite,  736 

Oastanite.  964 

Castelnaudite,  748 

Castelliie,  716 

Castillite.  38;  78 

Castor,  311 

Cat  gold,  618 
silver,  613 

Oatapleute,  412 

Cataspilite,  622;  421 

Cathkinite,  682 

Catlinite,  696 

Cal's-eye.  280.  188 

Cauk,  899 

Cavoliuite,  429 

Cawk.  899 

Cegamite.  299 

Oeladonite,  683 

Celestialite,  1030 

Celestine,  905 

Oelestita,  905 

Celestobarite.  902 

Oenosite,  698 

Centi-allassite,  569 

Oerargyrite.  158 

Cerasiue,  Cerasite,  170,  419 

Cerbolite,  948 

Cererile,  550 

Cerhomilite.  607 

Cerine,  522 

Cerinite,  569 

Cerinstein.  550 

Oerite,  550 

Cerium  carbonates,  290,  291, 
302 
fluoride,  166,  182 
oxyfluoride,  166 
phosphates.  749,  820 
silicates,  413,  414,  415,  416. 
522,  550,  718,   720,   721, 
722 

Cerolite,  675 

Ceruse.  Cenisita,  Span,,  286 

Oemaaite,  Cerusite.  286, 1080 

Oervantita,  203 

Ceylanite,  Ceylonite,  220 

Ceyssatite.  196 

Chabasie.  589 

OhabasBita.  589 

Ohalcanthite,  944 


Chalcanthum.  941,  944 
Chalcedcmite,  188 
Chalcedony.  188 
Chalchihuiil.  371,  845 
Chalchuite,  845 
Chalcites.  941 
Ohalcocite,  55 
Chalcodite.  658 
Chalcolite.  856 
Ohalcomenite.  980 
Chalcomiclite.  77 
Chalcomorphite.  570 
Chalcophacite.  858 
Ohalcophanita.  256 
OhalcophyUite,  840 
Ohalcopyrite,  80,  1030 
Chalcopyrrhotite.  79 
Ohalooaiderita,  854 
Chalcosine,  55 
Ohalcostibite,  113,  1080 
Chalcotnchite,  206 
Chalilite,  607 
Chalk,  268 

French.  678 
Chalkusiderit,  SH 
Chalkosiu,  55 
Chalybite,  276 
Clialypite,  81 
Chamasite,  «.  Kamacile,  29 
Chamoisite,  Chamodte,  6S8 
Chanarcillite,  43 
Chantonnite,  1031 
Chathamite.  88 
Chaux  arseniatee,  827 

boratee  siliceuse,  508 

cnrbonatee.  262,  281 

fluaiee,  161 

phosphutee,  762 

siilfatee,  910,  988 
Chazellite,  114 
Cheleutile.  88 
Chelmsfordite,  468 
Cheniawiuile.  1005 
Ohenevudte,  853 
Chenocoprolite,  1085 
Cherar^rio,  158 
Cherokine.  770 
Chert,  189 
Chessy  copper,  296 
Chessylite,  295 
Chesterlite,  323 
Chiastolite.  496 
OhUdrenite.  850 
Chileite.  792;  247 
OhUenite,  46 
Chilisalpeter,  870 
Chiltonite,  532 
Chimborazite.  281 
OhioUte.  168 
Ohiviatite,  110 
Chladnite.  346 
Ohloanthite.  88 
Chlorallumhaite,  165 
Chlorammonio,  157 
Chlor^patite.  764 
Chlorargyrite.  158 
Chlonustrolife.  610 
Chlorblei.  165 
Chlorbletspath.  299 
Clilorbromsilber,  159 
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Chi<orids8,  153  «<  Beq. 
Chlorite,  G58 

ferru^neuse,  660 
Chlorite  Qroup,  64^-664 
Ohloritoid.  640,  1081,  1048 
CbloritspHth,  640 
Chlorkalimii,  156 
Chlormerkur,  158 
Chlorocalcite,  161 
Ohloromagnesite,  164 
Chloromelan,  656 
Chloromelanite,  369 
Ohioropal,  701 
Chlorophseite,  662 
Chloropbane,  161 
Chlorophftnerit,  683 
Chlorophyllite,  421 
Chloropite,  664 
Chlorosapphir,  212 
Chlorospinel,  220 
CUlorothiouite,  917 
Chlorothorite,  898 
Chlnrotile.  814 
Chlorquecksilber,  158 
Chlorsilber,  158 
Chlorspath,  170 
Chodneffite,  168 
Clioduewit,  168 
Ohondrarsenite,  796 
Cboudrite,  82 
Ohondrodite,  585,  586 
Chonicrite.  706 
Chrismatine,  CbHsmatite,  997 
Cbristianlte,  887,  579 
Christobalite,  193 
Cbristopbite.  59 
Chromates,  913  et  seq, 
ChroTDe  ceylouite,  221 
Cbrome  diopside,  856 
Chrome  ocher,  697 
CUrombleispatb,  913 
Cbromchlorit.  650,  652 
Chromeisensteia,  228 
Chromelimmer,  614,  629 
Chromic  iron,  228 
Ohromita,  228,  1081 
Chromium  ferrate,  228 

sulphates,  966 

sulphide,  79 
Chromjemmalm,  227 
Cbromoferrite,  228 
Chromowulfenite,  989 
Chromphosphorkupferblei- 

spatb.  916 
Gbrompicotite,  228 
Chryolitb.  166 
Chrysitin,  209 
OhiyBoberyl,  229,  1081 
OhrysocoUa.  699;  886 
Obryaolite.   451,    1081;  482, 

492.  580.  551,  762 
Chrysolite,  Iron,  456 

IroD-maDganese,  457 

Iron  manganese-zinc,  459 

Manganese,  457 

Titaniferoiis.  455 

White,  450 
Chbtsolitb  Group,  449-459 
ChrjBopbaue,  688 
Chrysoprase.  188 


Cbrysoprase  earth,  677 
Chrysotile,  669 
Cbrystobalite,  69,  198 
Chrystopbite, 
Chum  be,  59 

bianco,  51 
Ohurchite,  820 
Chusite,  454 
Cianocroma,  949 
Cimolite,  689 
Cinabrio,  Cinabro,  66 
Oinnabar,  66,  1081 

Inflammable,  1011 
Cinnabarite,  66 
Cinnamon-stone,  487,  489 
Ciplyte,  867 
Cipoliuo,  267 
Circone,  482 
Cire  fossile,  998 
Oirrolite.  799 
Citrine,  187 
Clarite,  148 
OUudetite.  199 
Clausthalie,  52 
OlausthaUte.  52 
Clay,  684  ei  seg. 
Clay  iron-stone,  215,  276 

Brown,  250 
Clay,  Tallow.  548 
Clayite.  141 
Cleavelaudite.  828 
Cleiophane,  59 
Cleveite.  889 
Cliftonite,  6 
Clingmanite,  686 
Olinochlore.  644 
Clinochise,  795 
Olinoclasite,  795 
Clinocrocite,  976 
Clinoedrit,  137 
Olinohumite,  585,  588 
ClinopbsBite,  976 
Cliutonite,  688 
Climtonite  Group,  686-642 
Cloralhiminio,  165 
Clorocalcite,  161 
Cloromagnesite,  164 
Clorotionite,  917 
Cloustonite,  1020 
Cluthalite,  598 
Coal,  Mineral,  1021 

Boghead,  1022 

Brown,  1022 

Cannel.  1022 
Cobalt,  Arsenical,  87,  89 

Black,  258 

Earthy.  258 

Gray,  89 

gris,  89 

Red.  817 

White.  87,  89 
Cobalt  arsenate,  810,  817 

carbonate,    280;    hydrous, 
806 

diarsenide,  88,  100 

oxide,  258 

selenite,  981 
Cobalt  sulph-ar8enide,89, 101, 
102 

sulphate,  948 


Cobalt  sulphide,  71,  78,  79, 
1049 

tungstate,  991 
Cobalt  bloom.  817 
Cobalt  glance,  89 
Cobalt  mica,  «.  Erythrite,  817 
Cobalt  ocher,  817 
Cobalt  pyrites,  78 
Cobalt  vitriol,  948 
Cobaltine,  89 
Oobaltite,  89 
Cobaltomenite,  981 
Cobre  abigarrado,  77 

amarillo,  80 

afiilado,  68 

azul,  295 

bianco,  44 

gris,  187 

native,  20 

negro,  209 

panaceo,  77 

rojo,  f>.  Cuprite 
Cocci  nite.  161 
Coccoliie,  352,  357 
Coeruleolactite,  846 
Cohenite,  81,  1038 
Coke.  1021 
Oolemanite,  882 
C51estine,  905 
OoUophanite,  808 
OoUyrite.  694 
Collyrium,  685 
Colophonite,  437,  442,  479 
Ooloradoite,  64 
COLUMBATES,  725  0<  Mg. 
Columbeisen,  781 
Oolumbite,  731 
Comarite,  681 
Comptonite,  607 
Conarite,  681 
Coudrodite,  585 
Condurrite,  44 
Confolensitc,  690 
Oonichalcite,  886 
Conite,  271 
Oonnarite,  681 
Oonnellite,  919 
Cookeite.  625 
Cooron^te,    1019 
Copal.  Fossil,  1007 
Copaline.  Copalite,  1007 
Coperite,  56 
Oopiapite,  964;  968 
Copper,  20 

Antimonial,  44.  118 

Arsenical,  44,  45 

Black.  209 

Blue.  295 

Emeralil.  463 

Gray,  137 

Green,  294 

Indigo,  68 

Native.  20 

Octahedral.  206 

Purple.  77 

Pyritous,  80 

Red.  206 

Variegated,  77 

Velvet.  963 

Vitreous.  55 
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Copper,  Yellow.  80  • 
Copper  antiiMoiiide,  44 
ar^eDHtes.  785  792,  795, 814. 

886.  .*<:J7,   838.  839.  840, 
841.  858.  857,  860,  869 

arsenides.  44,  45 
arscniie.  865 

carboniites.  294,  295,  298 
chloride.  154 
uiolyMiite.  9^9 
nil  rale,  872 
oxides.  *^06.  209   1048 
ox3'cliloride8.172, 174. 1028, 

1084 
phosphutes.  786.  798.  794, 

887,  854,  856 
selenides.  52,  58.  54,  1051 
selenite,  980 

silicates.  468.  699 

sulphiiiitimonMte  149 

sulphaDtimoniicH,  110,  118, 
126.  187.  1084 

siilparsenates.  147. 148,  150 

Riilplmrsenlte.  1H7 

sulphates.  912;  hasir,  926, 
9*i8;  hydrous.  944,  961, 
962.  968:  919.  924,  927. 
948.  949,  958 

sulphides.  55  68.  77.  80 

sulpho  -  liismuthites,  1 10. 
112.  118,  128,  129 

tuugstale.  988 

vauadHtes,   787,  790.    791. 
792,  888 
Copper  barilla,  22 
Copper  froth,  «.  Tyrolite,  889 
Copper  glance.  55 
Copper  green,  699 
Copper  mica,  840 
Copper  nickel,  71 
Copper  ore,  t.  Copper 
C.'op|)er  pitch  blende.  699 
('opper  pyrites,  80 
Copper  uranite,  856 
Copper  vitriol.  944 
Copperas.  941 

8o<la.  «.  Jarosite.  974 

Potash.  V.  Jaroftite.  974 

White.  989,  956 

Yellow.  964 
Copperasine.  972 
Coppiie.  187 
Coprolite.««.  769 
Coquimbite.  966 
Coraciie.  889 
Corallinerz.  67 
Cordieriie,  419 
Coriiidon.  210 
Corkite,  868 
Corn  aline.  188 
Corneous  lead,  292 

niansranesc,  880 
Oomwallite.  889 
Coroni^uite  866 
Coronite,  1082 
Corundellite.  636 
Oorundophilite.  655 
Oorundum.  210.  1081 
Oorynite.  91.  1(I82 
OoMlit^.  Vl^ 


Cossaite.  62H 

Cossyrite.  408 

Cottaite.  815 

Coiterite.  i92 

Cotton-stone.  606 

Cotunuia,  165 

Ootunnite.  165 

Couperose  bieue.  944 

Coupholiie.  580 

Couserantie,  471 

Couzeranite.  471 

Covelline,  68 

OoTellite.  68 

Craie  de  Bian9on.  678 

Cmigtonite,  1082 

Cramerite.  59 

Orednerita,  281 

Creta,  268 

Crichionite,  217 

Criflolite,  777 

Criptoalite,  169 

Crisoberilo,  Span.,  v,  Chryso- 

beryl 
Crisocolo,  Span.,  v.  Chryso- 

colla 
Cri»olita.  Span..  «.  Chrysolite 
Crispite.  287 
Cristianite.  887 
Cristobalite.  198 
Crist  ograhainite.  1020 
Crocame.  600 
Orocidolite.  400 
Orocoite.  Crocoisite.  918 
Cronifordite,  292 
Cromita,  Span.,  Cromlte.  227 
Oronatedtite.  666 
Orookesite.  54:  1049 
Cross  stone.  496,  668 
Cnicilile,  100 
Crucite.  100;  496 
Cryoconiie.  1082 
Oryolite.  166.  1083 
Cryophyllile,  626 
Cryphiiilite,  777 
Cryptohalite.  169 
Cryptolite,  749,  752 
Cryptoliue.  Cryptolinite.  1029 
Cryptomoi-phiie.  888;  884 
Crypto|)ertliile,  321 
Ciyptosiderite.  82 
Crystallites.  1082 
Crystallus,  188 
Crystianite,  887 
Cuarzo,  183 
Cuban,  79 
Onbanite,  79 
Cube  ore,  847 
Cube  spar.  910 
Cubic  niter,  870 
Cubizit,  596 
Cuboite,  596 
Cuivre  arseniat6,  784,  840 

arsenical,  44 

carbonate,  294.  296 

gris.  187 

liydrosiliceux,  699 

jaune.  80 

muriate.  172 

natif,  20 

oxide  rouge.  206 


Cuiyre  phosohat^,  786,  71 

pyriteux,  80 

p^'riteux  hepatique,  77 

sel6nie.  6*2,  68 

spiciforme.  55 

sulfate.  944 

sulfur^.  55 

sulfure  argentifdre,  66 

vanadate,  888 

veloute.  968 

vitri'ux,  65 
Ciilebriie.  64 
Culsagei'ite.  664 
Cumengite,  208 
Cuuiniiugtonite.    886.     Mi 

1026;  378 
CumuHtes.  1032 
Cupreiue,  65 
Cupreous  anglesite.  927 

bismuth,  129 

manganese,  268 
Onprite,  206 
Cupro-apatite.  764 
Onproblunutite,  110 
Cuprocalcite.  1082 
C*uprodescloizite.  787 
Cuproferrite.  948 
Cupromagnesite.  944 
Cupropliimbite,  51 
Cuproscheelite,  988 
Onprotungftita,  988 
Cuprouranite.  856 
Cuprovanadite,  79S 
Onapidine.  688 
Oyanite.  500 
Cyaneus,  482 
Cyaoochalcite.  699 
dyanochroite,  949 
Cyanoferrite.  948 
Cyanolite.  569 
Cyano.«(iie,  Cyanose,  944 
byanotrichite.  968 
Cyclopeite.  886 
Cyclopitf.  387 
Cymatolite.  868 
Cymophane,  229 
Cyprine.  477 
Cypriie.  55 
Oypniaite,  971 
Cyrtolite.  487 


I) 

DahlUte,  866 

Dalarniie.  97 
Dalemiuzitc,  69 
Damourite.  614 
Danaite.  98 
DanaUte.  485.  1082 
Danburite.  490 
Dannemorite.  386.  891 
Daourite.  561 
Daphnite.  656 
Darapakite,  873 
Darwinite.  45 
Datholite.  602,  1083 
Datolita.  Datolith.  503 
Daulterite  978 
Danbreeite,  174 
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Danbrtfelito,  79,  1088 
Daubreite.  174 
Diiupbitiite,  240 
Davidsonite.  405 
Daviesite.  171 
l>Hvite.  058 
Davreuxite.  706 
Davyne,  Daviiia,  428 
Dawionite,  299 
Decbenite.  790 
Deseroite,  702 
DemfoRsite,  259 
DelHDouiie,  Delanoyite,  690 
Debiwarite,  Sl9 
Delewdte,  660 
Delpbiiiiie.  5L6 
Delvnuxiie,  DeWauxene,  849; 

DclllHDt,  8 

Deiniiiitoid.  -137,  442 

iK'iiiaiitspnib.  210 

Demiiluffite,  Deiiiidovite,  699 

Dendnicliates,  189 

Uerbystiire  spar,  161 

l^ernmtiii,  706 

DcTiibHcbite,  868 

Desaiilesite.  677 

I>Mcloicite,  787 

Desinin,  588 

Destinezite,  867 

Devilline.  961 

Devoniie.  842 

Dewalquite,  542 

I>eweylite,  676 

Diiibantiicbronnyn,  659 

I>labantit6.  659 

Diaclasite  851 

Diadelpbite,  802 

Diadochite.  867 

l>mgnnite,  576 

Diakbis.  851 

J>ialUii:e.  Green.  852.857,  885 
Hydrous  864 
Mi'tilloidiil.  848 
Talknrtiger.  851 

Diallogite.  278 

DLilogiie,  278 

I>iainaDt,  Diamante.  8 
IMamond,  8.  1088 
Diamond,      Bristol,       Lake 

George.  187 
Diauite.  781 
JDIaphorite.  124 
I>iaapore.  246, 1088 
Di&statite.  386 
I>iAtomite.  196 
Dicbroite,  419 
JDiokinsonite.  809 
I>idrimite.614 
Oidymite,  614 

Diflymiiim  carbonate,  291, 1040 
JDietrichita.  956 
I>j|^eiiito,  55 
l>itiydrite.  798 
Diliydro-tbenardite,  896 
Dnit;nbi]rgile.  699 
r>illniti*.  694 
Diiiini^netiie.  226 
Dimorpbite.  Dimorpbine,  85 
IMnite,  1001 


ZMopaide.  852.  8'i5 
ZMoptase.  468.  1088 
Dioxylite.  928 
Dioxyniie,  906 
Dipbanite,  687 
Diploite.  887 
Dipyre,  471.  1088 
Discrasite,  42 
Disomose,  90 
Disterrite,  688 
Distbene.  500 
Dittmarite.  807 
Dobscbauite.  90 
Doguacskaite.  Ill 
Dog.tooth  spar.  266 
Dolerophanite.  924 
Dolianite,  610 
Dolomite.  271.  1088 
Domeyldte.  44 
Domingit.  120 
Donaoirgyrite.  124 
Doppelspath.  266 
Doppleriie.  1014.  1015 
Doranite.  592 

Double-refracting  spar,  266 
Douglasite,  177 
Dravite.  551 
Dreeite,  904 
Dreelite,  904 
Dry-bone.  279 
Ducktownite.  88 
Dudgeonite.  818 
Dudleyiie,  668;  687 
nulrenite.  797 
Dufrenoyaite.  120;  112,  118 
Dumnsite,  668 
Dumortierita.  558 
Dumreiclieiiie.  954 
Duporlbite.  706 
Durangite.  780 
Durdenita.  980 
Dnrfeldtiti*.  181 
Diixite.  1006 
Dyoxylitli,  928 
Dysaiialyte,  724 
Dysclasiie.  5(i5 
D3rscra8ite.  42 
Dyskolite,  v.  ^nussurite.  515 
Dysluite.  228 
Dysodile.  1010 
Dyssnite.  880 
Dysflyutribite.  621;  426 


£ 

Eartby  calamine,  299 
cobalt.  258 
manpiuese.  257 
Eau.  205 
Ecdemite,  868 
Ecuine  de  Mer,  680 

de  Terre,  267 
Edelforsite.  878 
Edelitb,  58(» 
Edenite.  886.  891 
ZSdingtonite.  599 
Edisonite.  287 
Edmonsonite.  81 
Edwnrdsitr    749 


Egeran.  477 
Eggonite.  90Q 
Egy|)iian  blue.  1051 
Ehtite.  794 

Ebreubergite,  689,  696 
Eicbwaldite,  875 
Eis,  205 

Eiscn.  Gediegen,  28 
Eiseualuun.  954 
Eisenantimoufflnnz,  114 
Eisenapatit.  777 
Eisenblau.  814 
EisenblQthe.  281 
Eisenbrucite.  258 
Eisencblorid.  165 
Eisencblorit.  660 
EisencblorUr.  165 
Eiseucbrom,  158 
Eisenerde,  Blaue.  814 

GrQne.  562 
Eisenerz.  Hystatlscbes.  217 
Eiscnerz.  Ti-appiscbes,  217 
Eiseuglauz.  218 
Eisenglas.  456 
Eisenglimmer.  218.  247,  814 
Eiseugymulte,  674,  676 
Eisenkies,  84.  94 
Eisenkiesel.  188 
Eisenknebelit.  457 
Eisenkobalterz.  100 
Eisenkobaltkles.  100 
Eisenmohr.  225 
Eisenmulm.  225 
Eisennatrolith,  600 
Eiseuniere.  215 
Eisennickelkies.  66 
Eisenopal.  195 
Eisenoxyd.  218 
Eisenoxydhydrat,     245,    247 

250 
Eisenpecberz.  777.  867 
Eisen peridot,  456 
Eisenph.vllit,  814 
Eisen platin.  25 
Eisenrabm,  215,  250 
Eisenresin.  994 
Eisen rbodonit.  878 
Eisenrosen.  216.  218 
Eisenrniil,  288 
Eisenscbefferite,  857 
Eisensinter,  821.  867 
Elsenspatb.  276 
Eiseustassfnriit.  880 
Eiseusteinmark.  696 
Eisen  vitriol.  941 
EisenzinkspNtb,  279 
Eisspatb.  818 
Eisstein,  106 
Ekdeniite.  863 
EkeberKite.  468 
Ekmnnlte.    Ekmannite,  662^ 

1033 
Elilite  965 
Eleeulite.  42:) 
Elaswose,  51.  105 
Elasmosine.  105 
Elaterite.  1018 
Electric  calnmine.  546 
Elerinmi.  15.  ir02 
Elements.  2  e(  Hfq. 
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Eleolite,  428 
EleoDorite,  848 
Elbuyarit.  608 
Eliasite,  892 
EllHgite.  604 
Ellonite.  1038 
Elpiisolite.  168 
EIroquite.  1038 
Ematita  rossa,  218 
BmboUte.  150 
Embritbite.  129 
Emerald,  406 

Oriental,  407 
Emerald  copper,  468 
Emerald  malachite,  468 
Emerald  nickel,  806 
Emeraude,  405 
Emeraudine,  468 
Emery,  Emeril,  211 
Emerylite,  686 
Emmonite,  285 
Bmmonsite,  979 
Empholite.  246 
BmpleoUte,  Emplektit,  118 
Bnargite,  147,  1088 
Eucelndite,  881 
Endellione,  Endellionite,  126 
Endlichite.  778 
Engellmrdite,  482 
£u  hydros.  198 
Enophite,  674 
Enatatite,  H46 
En  vsite,  977 
Eofide.  10 
Eosite,  992 
Bosphorite,  850 
Epbesite,  707 
Bpiboulangerite,  149 
Epichlorite.  661 
Epidotb  Group,  518-526 
Bpidote,  516 
Bpigenite.  150:  458 
Epiglaubite,  807 
Epiphanite.  662 
Epipbospborite,  768 
EpisphArite,  610 
Bpiatilbite.  577 
Epsom  salt,  988 
BpMmite,  988 
Erbium  niobate,  781 

phosphate,  748 
Erbsenstein,  268,  281 
Ercinite.  681 
Erdbarz.  1008 
Erdkobalt,     Oelber,    78; 

Scbwarzer,  258 
Erdmannite,  416,  507 
ErdOl,  1015 
Erdpecb,  1017.  1018 
Erdwncbs,  998 
Eremite,  749 
Erilite.  1088 
Brinita,  792;  690.  840 
Eriocalco.  174 
Eritrosiderite,  176 
Ersbyite.  467:  824 
ErubeAcite,  77 
Eruflibite.  972 
Eryllirine,  817 
Bnrthrlte,  817:  815 


Erytbrocalcite,  174 
Erythrocouite,  187 
Br3rthroaiderita,  176 
Erythrozincite,  70 
Escherite,  516 
Escolecita,  8p„  v.  Scolecite 
Escorodita,  Sp.,  v.  Scorodite 
Esfalerita,  8p,,  v.  Bpbalerite 
Esfena,  8^.,  a,  Spbene  (titan- 

ite) 
Esmaltita,  8p.,  v.  Smaltite 
Esmarkite,  421,  502 
Esmeralda.  405 
Esmeril,  Sp.,  v.  Emery,  211 
Espato  lluor,  161 
Espesartita,   8p.,   «.  Spessar- 

tite 
Espinela,  8p.,  «.  Spinel 
Essonite,  487.  440 
Estafio  nativo.  24 

oxido,  «.  Cassiterite 
Estefauita,  8p,,  v.  Stephanite 
Estilbita.  Sp.,  v.  Stilbite 
Etain.  uatif,  24 

ozyd6,  284 

suffure,  88 
Etbiopsite,  68 
Bttringite,  976 
Bucairite,  53.  1088 
Eucblorite,  627 
Buchroite,  888 
Eucbysideritc,  «.  Pyroxene 
Buclase.  508 
Bttoolite.  409 
Eucolite-titanite.  715 
Eucrasite.  Eukrasit,  489 
Bnoryptita,  426 ;  868 
Budial3rte,  409,  1 084 
Bndidyniita,  818 
Eudnopbite.  505 
Eudyalite,  409 
Eugenistte,  28 
Eugenglanz,  146 
Eukairite,  58 
Eukamptite.  682 
Euklas,  508 
Eukolit-tiUinit,  712 
Eukolite,  409 
Eulytine,  486 
Bulytite,  486 
Eumanite,  248 
Euosmite.  1008 
Eupbyllite.  628 
Eupyrchroite,  768 
Euralite.  662 
Eusynchite.  789 
Eutalltb.  595 
Eutbalite.  Eutballlte,  695 
Buzenite.  744 
Euzeolith,  574 
Bvansite.  846 
Evigtokite.  181 
Exnntbalose.  982 
Exit^Ie.  Exitclite,  199 
Eytlaudite,  789 


Fkcellite.  427 
Facherstein,  658 


Fftdererz,  122 
F&hlerz,  Fablite,  ISV 
Fablore,  187 
Fahluni^ranat.  487 
Fahlunite.  421 

Hard,  419 
Fairfieldite,  812 
Falkenhaynite.  1034 
False  amethyst,    em  era  1(1 

ruby,  etc..  168 
Famatinite.  149,  1041 
Fargite.  600 
FanuH  fossilis,  268 
Farmacosiclerita.  8p., «.  Vhsa 

macosiderite 
FarOelite,  607 
Fasciculite.  896 
Faserdatolitb,  502 
Fasergyps,  935 
Faserkalk,  266.  281 
Faserkiesel.  496;  187 
Faserresiu,  994 
Faserzeolith,  600 
Fassiiite,  858 
Fattfaaite.  508 
Fauserite,  940 
FayaUta  456,  1084 
Featber-alum.  954 
Featber.ore,  122 
Federalaun.  954 
Federerz.  122 
Feitsui,  871 

Feldespato,  8p.,  9.  Feldspar 
Feldspar  Group.  814-1084 
Feldspar.  Baryta,  821 

Blue,  798 

Common,  815 

Glassy,  818 

Labrador,  884 

Lime.  887 

Potash.  815,  822 

Soda,  827 
Feldspath,  816 

apyre,  496 

nacre,  815 

tenace,  «.  Sauasurite,  611 
Feldstein.  852 
Felsite.  815 
Feladbanirito,  971 
Felsospbarites,  1082 
Felspar.  815 
Fer  azur€.  814 

arsentat^,  847 

arsenical.  96,  07 

carbouati,  276 

carbure,  7 

chromate.  227 

magqetique.  284 

muriate,  165 

natif.  28 

oligiste.  218 

oxide,  21  a  247 

oxidule.  224 

pbospbate.  814 

speculnire.  213 

sulfate.  041,  073,  etc. 

sulfure,  78.  84.  95 
Ferberite,  085 
FargQSonita  729 
Fbrrates,  *J20  €t  »eq. 
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Fenrite.  455^  1084 
Ferro,  28 

Ferro  specolare,  218 
Ferrocalcite,  269 
Ferrocobaltite,  90 
Ferro-iliiieiiite,  788 
Ferro-goslarite,  989 
Ferronatrite.  959 
Fenosiliciie,  1U84 
FerrostibiHD,d04 
Ferrotnntalite,  781 
Ferrolellurile,  980 
Ferrotitanite,  447 
Ferro-tungstine,  1049 
Ferrowoln-amit,  985 
FerroziDcite,  219 
Fettbol,  701 
Fettstein,  428 
Feuerblende,  185 
Feuerstein.  189 
Fibroferrite,  968 
Fibrolite.  498 
Fichtelite.  1000 
Ficiuite.  350 
Fiedlerite,  172 
Fieldite.  141 
Figure-stone,  v,  Agalmatolite, 

622 
FiUowite.  809 
Fiorite,  195 
Fire  opal.  195 
marble,  267 
Fireblende,  185 
Fiscbaiigenstein,  666 
Fisohente.  848 
Fish-eve  stone,  566 
Flavefte,  965 
Filches  d 'amour,  287 
Flexible  sandstone,  190 
Flexible  silver  ore,  58 
Fliegeuijitein,  v.  Anenic,  11 
Flinkite.  802 
Flint,  189 
Flintkalk.  682 
Float-stone.  196 
Flockenerz.  771 
Florescobalto,    Bp.^   v.    Ery- 

til  rite 
Floridite.  769 
Flos  fern.  282 
Flos  succlni,  v,  Succiuellite, 

1008 
Flucerine.  175 
FlueUlte.  178 
Fluooerine,  175 
Fnuocerite,  175,  1084;  166 
Fluochlore,  726 
Fluor,  161 
Fluor-apatite,  764 
Kluor  spar,  161 
FLUORIDES,  152  et  seg. 
Fluorina,  Fluorine,  161 
^riuorite,  161.  1084 
Fluosiderite,  175 
Flussapath,  161 
Flussytrocalcite,  182 
Flutherite,  807 
Foliated  tellurium,  105 
Folfdolit.  684 
Fontainebleau  limestone,  266 


Footeite,  1034 
Forbesite,  884 
Forcherite.  195 
Forchhammerite,  707 
Foresite,  585 
Fonterite.  450 
Fortification  agate,  188 
Fossil  copal,  1007 

ore,  215 

wood.  189.  196 
Fouqueite.  1085 
Fournetite,  50 
Fowlerite.  878 
Francolite,  762 
Frangilla,  50 
Franklandite.  888 
Franklinite,  227 
Fraueneis.  988 
Frauenglas,  v.  Mica 
Fredricite,  137 
Freibergite,  187 
Freiealebenite,  124 
French  chalk,  678 
Frenzelite.  88 
Freyalite,  489 
Friedelite,  465,  1085 
Frieseite.  57 
Frigidite,  187 
Fiitzscbeite,  860 
Frugfirdite,  477 
Fucbsite,  614 
FQlleisen,  29 
Fuller's  earth,  696;  685 
FuUonite,  248 
Funk'te.  856 
Fiiscite,  468 

O 

Gabbronite,  425.  478 
Gabronile,  425,  478 
Gadolin,  509 
Oadolinite,  509,  1085 
Gngat,  Gagates,  1022,  1024 
Oahnite,  228, 1085;  220, 477 
Galactite,  600 
Galapektit,  688 
Oalena.  Gnlenite.  48 
Galena,  False,  59 
Gkdenobiamutite,  114 
Galenooeratite,  292 
Gallitzenstein,  939 
Galiznite,  989 
Gallizinite.  989 
Galmei.  546;  279 
Gamsigradite,  886,  892 
Oanomalita,  422 
Ganomatite,  1085 
Oanophyllita,  564 
Gansek5thigerz.  1085 
Garamanticus,  487 
Garbyite.  147 
Oamet,  487.  1085 

Bohemian,  440 

Cinnamon,  489 

Chrome,  444 

Grossular,  489 

Oriental.  487 

Precious.  440,  441 

Tetrahedral.  484 


Garnet,  White,  842 
Oarnierite.  676 
Garusdoi-fiite,  971 
Gastaldite.  899 
Oay-Lussite,  801 
Oearkautite.  181 
Gedanite.  1004 
Gedie^en  Amalgam,  24 

Auiimon.  12 

Arsen,  11 

Blei,  24 

Gold,  14 

Kupfer,  20 

Platin,  25 

Quecksilber,  22 

Silber,  19 

Sylvan,  11 

Tellur.  11 

Wismuth,  18 

Zinn.  24 
Oedrite.  384 
Gehlenita,  476 
Geierite,  96 
GekrOsstein.  910 
Gel  bant  imonerz,  208 
Gelbbleierz.  989 
Gelbeisenerz.  964,  974 
Gelbeiseustein,  251 
Gelberde.  250.  695 
Gelberz,  104 

Gelferz,  v.  Chalcopyrite,  80 
Genthite,  676 
Geocerellite.  1012 
Geoceric  acid,  1012 
Geoceriie,  1012 
Oecoronite.  148 
Geokronit.  143 
Geomyricin.  1012 
Geomyricite.  1012 
Gerhardtite.  872 
G^ermanium  sulphide,  150 
Germarite,  850 
Gersdorffite,  90 
Gesso.  988 
Geyerite.  96 
Geyserite.  196 
Ghiftccio.  205 
Gibbflite,  254;  826 
Gibraltar  stone.  268 
Gieseckite,  621;  426 
Giftkies,  97 
Gigautolite.  621,  421 
Gilbertite,  614 
Gillebttckit,  878 
Gilliugite,  708 
Gilsoniie,  1020 
GilUtein,  678 
Ginilsite,  707 
Giobertite,  274 
Gips,  988 
Girasol,  195 
Gismondine,  586 
Giamondita,  586 
Giufite,  812 
Glace,  205 
Glagerite,  688 
Glance  coal.  1021 

cobalt,  89 

copper.  52 
Glancespar,  499 
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OlanzarsenikkleB,  96,  97 
Glanzbrauusteiu.  280 
QlHiizeiseu,  29 
Oluuzeisenerz,  216 
G)auz«>rz  46,  158 
Oluuzkobalt,  89 
Glanzkohle.  1021 
GlaDZ8|«tb,  499 
Gln.'barbile.  58 
GlHserite.  897 
Glasei-z,  46.  168 
Gbiskopf ,  Brauner,  260 

Rotber,  215 

Scbwarzer.  267 
Glasopal,  196 
Glas'-pat.  101 
Gbisurerz,  60 
Giusiirite.  702 
Gliiiibnpatite,  769 
Glauber  siilt.  981 
Olauberito,  898 
Olaucodot,  Glaucodote.  101; 

1(12 
Glaiicolite,  468,  429 
Olauconite,  688 
Olaucophane.  899 
Glaucopyrite.  96 
Glaiikodot,  101 
Gbiiikolitb.  468 
Glaukopiian,  899 
Gbtiikosidei-it.  814 
Gb'Bsite,  1004 
Gletscbeisalz,  988 
Glimmer,  614 
Glinkiie,  451 
Globosiie,  849 
GlobosphUrites.  1082 
Globiilites,  1(»82 
Olookerite.  970 
Glossecollite,  0b8 
Gloilalite,  599 
Gluciiiite.  761 
GhiciDiiiii,  V    Beryllium 
OmeUnite.  598 
Goetbiie  247.  1086 
GOkuiiiiie  477 
Gold.  14 

Gobi  iimalgam,  19 
Gold  sulpbo-telluride,  106 

tellurides.  48,  108,  106 
Goldtellur.  108 
Gongylite,  622 
Goose-dun^  ore.  1086 
Gonlnite  959 
Goshen ite,  405 
Ooslarite.  989 
Gk>thite.  247.  1036 
Gottimnlite.  120 
Ooyazite,  855 
Gralite.  Grnlita.  7 
GrHbaiiiiie,  1020 
Grameiiiu*.  Graminite,  701 
Graminalile.  886.  889 
Gram  mite,    v.    Wollastonlte, 

871 
GraDat,  487 
Gmnatite,  668 
Grftugesite,  655,  1086 
Gninulina.  Gmnuline,  194 
Grapbic  gold,  108 


Grapbic  tellurium,  108 
Graphite.  7,  1086 
Grapbitoid,  8 
Gra.stite,  668 
Graubrnuu stein.  248 
Grauerz.  v.  Galeua,  48 
Graiigiltigerz,  187 
Gniukolailterz,  71 
Gniukupfererz,  187 
Grauliie,  940 
GraumaDgaoerz,     286,     248, 

248 
Grausilber,  809 
Gauspieflsglauzerz.  86;  128 
GraiiBpiefisglaserz,  86 
Gray  antimony,  86;  122 

copper,  187 
Green  diallage.  886 

eartb.  688 

iron  ore,  797 

lead  ore.  770 

malacbite,  294 

vitriol,  941 
Greeulandite,  781 
Oreenockite,  69,  1036 
Green ovite,  712 
Qregorite.  807 
Grenat,  487 

blanc,  842 
Grenatiie.  568 
Grengesite,  668 
Grioite,  267 
Gripbite,  778 
Griqualundite,  401 
Qrocbauiie,  656 
Groddeckite,  694 
Groppite.  898.  707 
Groroilite.  257 
Grossularite.  487,  489,  1086 
Grothite.  712 
Grueuerite,  891,  1026 
GrQnauite.  75 
GrDnbleierz.  770,  771 
Grtiueisi'Dcrde,  'i97 
GrQneiseusteui.  797 
GrQnerde,  688 
Grnnerite.  886  891,  1026 
GrUnmauganeiz,  b80 
Guadalcazurite.  68 
Gualda,  81 

OuanaiuaUte.  88.  1086 
Giinf^npitp.  994;  807 
Guanite,  806 
Guano,  7ri9 
Guiinovtiliio,  980 
Gu.inoxahitc.  807 
Ouarinite.  717 
Guiivacanite,  147 
Ouc(farite.  110 
Ouitermanite,  181 
Guld.  Gedi^et,  14 
Guldisfbsilber.  20 
Gnnil)elite.  692 
Gummibleispatb,  856 
Gummierz  892 
GummiMpatb.  855 
Gunimistein,  195 
Oummite.  892;  688 
Guunisonite.  164 
Gurbofian,  Gurboflte,  271 


GuroM'te,  566 
Guyaqui:lite,  1010 
Gymniie,  676 
Gypc^.  988 
OypBum,  988 
OyroUte,  666 


Haarkiea,  70;  94 
Haarsalz,  958,  988 
Haddamite,  728 
Haemacbaiets  189 
Hsemabbrite.  886 
Haematite  218 
Hsenuitocouiie.  267 
Haematolite,  802 
Hafnefjordit.  884 
Hagcmannbi*,  181 
Baidingerito,  827:  114 
Hair  salt,  958 
Halbazurblei,   v.  Caledonilit 

924 
Halliopal.  195 
Haltivitnolblei,  92S 
HaUte,  154,  1086 
Halliie.  6<>6,  !)70 
Halloyliie.  (i88 
Balloyaite.  688 
Halocbalzit,  172 
Halotricbinc,  954 
Halotrichito.  954 
Hamartiie,  291 
Hambergite,  87S 
Hamlinite.  762 
Hanimocbrysos,  61^ 
Ham pi»bi rite.  675 
Hanksite,  920 
Hannayite.  882 
Ha  plume.  448 
Hapb>t\  pitc,  217 
Harkise  70 
llaiUquin  o]>a1.  195 
Harmotcme.  581 

Lnne.  579 
Hnningtouiic,  605 
Uarrisiie.  5t> 
Haiatigite.  r»b2 
Haiibrauntiiein.  282 
IJariin,  l(i09 
Hartlte   lOlil 
Harikobaltfrz.  93 
HartniangHiicrz.  257 
Harnuuiiiite,  72 
Hart^pnt.  496 
HarttaniaU'rz.  781 
Hatcbeiiine.  Hatcbettlte,  997 
Hatchettolite,  727 
Hauerite,  87 
Haugbtouiie,  627 
Hausmannite.  280, 1086 
HaOyne.  481 
Haiiynite.  481 
HaydeDiie,  5^9 
Hayenine,  888 
Haytorite.  .)05 
Heavy  »p«r,  899 
Hebetine,  460 
Hebrunitu.  781 
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Hecatolite,  818 
Hectorite,  864 

Hedenbergite.  852.  866.36'^. 
Hedyphaue,  775 
Hdintzite.  885 
Ueldburgite,  1086 
Heletiite,  KKX) 
Ueliolite.  882 
HeliophjlUte.  863 
Heliotrope.  It5d 
Helminth.  653 
Helveiaii.  685 
Helvine.  484 
Helvite,  484 
Hemafibrite.  886 
HemaUto.  218,  1087 
BiHCk,  257 
Bn>WQ,  250 
HematoUte.  802 
Heinatosiibiite.  803 
Hetuichalcit.  113 
HeinimorphitL*,  546 
Heuryite.  52 
Heiiwoo(iite.  854 
Hcpatinerz.  206.  699 
Uepuiiie  900 
Hepatopyrite.  96 
Heraclioii,  224 
Herc3riiite,  2i3 
Herderite.  760 
Herman  uite.  878 
HcriuHiiuolite.  788 
Hermesite   187 
Herrengrundite,  962 
Herreriie,  279 
Hi-rschelite.  589 
Uessenl)ergiie.  1087 
aessito.  47,  1087 
Hessonile,  487.  440 
Hetsrolile.  259 
lletiiirite.  259 
Heteroclin.  282,  880 
Ileterogeuite.  259 
Heieromerite.  477 
Hcteroinorpliite,  122 
Heterosiie,  757 
Heterotyp.  885 
Heteroztte.  757 
Ueubachite,  259 
Eenlandito.  574 
Hexagoaite,  885,  889 
HiMiertite.  806 
HIddonite.  866 
Bielmite,  Hjclmite.  741 
Hielo.  8f)an., «.  Ice 
Hieratite.  169 
Hierio,  28 
Hierro  nrcilloso.  250 
cfaroiimdo,  227 
espjitico,  V.  Siderite 
^loboso.  250 
mugnetico.  224 
oligisto,  218 
I>alii8tre.  250 
piinlo,  247 
Highgate  resin,  1007 
ilillflngsite,  886.  891 
Hiiiilxerspath,  278,  1007 
IXintEeiie.  885 
UiortdahUte.  877 


I 


Hircine,  Hircite.  1014 
Hiaingerite,  702 
Hislcpite,  266 
Uiichcockiie,  855 
Hcsmeaite,  817 
Hoevelit,  ilCvellit,  156 
Hofinaonite.  1018 
HCgauite.  bOo 
HohlspHth.  -496 
HohiiiuDtiite.  967 
Holmeske,  v.  Seybertite,  688 
Hoi  mite.  6b8 
Holosiderite,  81 
Hulzasbest.  889 
Hulzkupfererz.  785 
Holzopal,  195 
Holzzinuei-z,  285 
Uomicblin,  83 
Homilite,  505 
Honey -stone,  994 
Houigstein,  994 
Hopeito,  808 
Horbachite.  75 
Horn  quicksilver,  153 
Horn  silver,  158 
Hornblei.  292 
Hornblende,  885 

Bnsaltische.  352 

Labmdor,  848 
Horuerz.  158 
H5rnesit,  817 
Horn  manga n,  880 
Hornstein.  189 
Hornstone,  189 
Horse-flesl)  ore.  77 
Horsiordite.  44 
Hortonite,  863 
Hortonolite,  455 
Hougbite,  256 
Houille,  1015 
Houille  papyrac^e,  1010 
HOvlllite.  156 
Hovite,  800 
Howardite,  1037 
HowUte.  881 
Hiiantajayite,  166 
Hunscolite.  51 
Hiibnerite,  982 
Hudsouite,  857 
Hulla,  Span.,  v.  Coal 
Hullite,  662 
Humboltine,  994 
Humboldtiliie.  474 
Humboldtite.  502;  994 
Huminite.  1024 
Humite,  535 
Humus  acid.  1014 
Huiitcnte.  689 
Hui)til!to,4d 
HureauUte  832 
Huroiiite.  340 
Hattc'ubcMgite.  96 
Huysseiiiie.  880 
Hverlini,  696 
Hversalt.  954 

Hynciiitb,  409;  467,  477,  482 
Hyalite.  195 
llyalomelan.  1049 
Hyalophane,  821 
Hyalosiderite.  451 


Hyalotekite,  422 

Hydrurgillite.  254;  842 
H^drargyritc.  159 
Hydmrgyros  22 
HydmuTic!  limestone,  267 
Hydroapatiie,  768 
Hydrobiotite,  682,  664 
Hydroboniciie,  889 
Hydruborocalcite,  888 
Hydrobucholzitc,  1087 
Hydrocastorite.  812 
Hydrocertuitite,  299 
Hydrochlore,  726 
Hydroclintonite.  064 
Hydnxionitf.  3u3 
Hydrucuprite,  207 
Hydrocyanite.  912 
Hydrodolomite.  306 
Hydroduocerite.  291 
Hydroduorite,  169 
Hydrofrankliiiiie.  259 
Hydrogen  fluoride.  169 

oxide.  205 
Hydrogiobertite.  305 
Hydroliflematite,  245 
Hydrohaliie.  156 
Hydroilmeniie,  219 
Hydrolanthtmite,  302 
Hydrolite,  598 
Hydromagnesite,  804 
Hydromnguocalcit,  806 
HydromicH.  614 
Hydromuscovite,  614 
Hydxonephelite,  609 
Hydroniccite,  1087 
Hydronickelmagnesite  806 
Hydronosean,  1043 
Hydropbane,  195 
Hydrophilite.  161 
Hydrophile,  674 
Hydropit.  378 
Hydroplumbite,  259 
Hydropyrite,  96 
Hydrorliodonite,  381 
Hydrosiimarskite,  1087 
Hydrosilicite,  707 
Hydrosteatite,  679 
Hydrotalc,  650 
Hydrotalcite,  256 
Hydrotephroite.  458 
Hydrotitanite,  724 
Hydrous  an thopbyllite,  884 
Hydrosincite,  299 
Hygrophilite.  622 
Hyomelan,  1049 
Hypargyrite,  116 
Rypenthene,  348 
HypocbloHle,  562 
HyposcleHte,  828 
Hypostilbiti',  583 
Hypotyphlt,  12 
Hypoxanthite.  1087 
Hystatite,  217 


laspacbales,  189 
laspis,  188 
Iberite.  621;  421 
Ice,  205 
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Ice  spar.  818 
Iceland  spar,  266 
Ichthyophthalmite,  666 
Idoorase,  477 
Idrialiue,  Idrialite,  1018 
Idrocastorit,  812 
Idrociano,  912 
Idrotiuore.  169 
[drogiobertita,  305 
[gelstrOmite,  256,  457 
[glesiasitcs  286 
[glite.  Iglolte.  281 
[guatieffite,  976 
Tgnntievite,  976 
&leite.  957 
[iwaarite,  1088 
[IdefoDsite,  731 
Uesite,  937 
niudeiite,  518 
Omenite.  217;  787 
llmeDorutile,  287 
[IsemaDDite,  202 
avaite,  541,  1087 
[Ddiauaite,  688 
[ndianite,  887 
[ndicolite.  551 
[ndigo  copper,  68 
[nesite,  564 

[nflammable  ciDnabar,  1018 
[Dfusorfal  earth,  196 
[nolite,  268 
(nyerarite,  74 
[odate  of  calcium,  1040 
Iodic  silver,  160 

quicksilver.  160 
Iodides,  152  ei  »eq. 
(odite.  160 
[odobromito.  160 
lodquecksilber,  161 
[odsilber,  160 
[odirrite.  160 
XoUto,  419 

Hydrous,  421 
lonite,  1008 
Iridium,  Native,  27 
Iridounine,  27 
[rite,  228 
Iron,  28.  1037 

Arsenical,  96,  97 

Chromic,  227 

Magnetic,  224 

Meteoric.  19 

Native,  28,  1087 

OligUt.  215 

Titaniferous,  217 
Iron  aluminate,  228 

arsenates.    755,    800,    816, 
821,  847,  852,  867 

arsenides,  96 

borates,  877,  882 

carbide,  81 

carbonate,  276 

chlorides,  166.  176 

disulphides,  84,  94 

ferrate,  224 

hydrates,  246,  947,  250,  251 

Diobate.  781 

aitride.  29 

oxide,  218,  224;  hydrated, 
245,  247.  250,  251 


Iron  phosphates,  766,  797, 
812,  814.  822,  828,  824, 
825,  841,  848,  849,  850, 
852,  854.  867 

silicates,  348.  881,  451.  456. 
541.  656,  657,  658,  701, 
702.  708  et  al. 

sulphantimonite,  114 

sulpharsenide.  97 

sulphates.  939,  941,  956  ei 
seq. 

sulphides,  72.  73,  84,  94 
magnetic,  78 

tantalates.  781,  736,  738 

telluraie,  979,  980 

titauates.  217.  282 

tuugstates.  982,  985,  991 
Iron  alum.  654 
Iron  bonicite,  880 
Iron  earth,  Blue,  814 
Iron  uatrolite,  602 
Iron  ore,  Ardllaceous,  216 

Arsenicated,  847 

Axotomous.  217 

Bog,  250 

Brown,  250 

Calcareous,  276 

Clay,  215 

Green,  797 

Jaspery,  215 

Lenticular,  216 

Magnetic,  224 

Micaceous,  218 

Ocherous.  216 

Octohedral.  224 

Pitchy.  867 

Red,  218 

Sparry.  276 

Specular,  218 

Titaniferous.  217 
Iron  pyrites,  84,  94 

Magnetic,  78 

White.  94 
Iron  rut  lie,  v.  Nigrine,  288 
Iron  saud,  217.  224 
Irou  scliefferite.  857 
Iron  sinter,  821 
Ironstone.  Clay,  215,  260, 276 

Blue,  814 

Brown,  247.  250 
Is,  205 

Iserine.  Iserite,  219 
Iserite,  239 

Isoclasite,  Isoklas.  886 
Isophane.  v.  Franklinite,  227 
Isopyre,  1088 
Itabiryte,  215 
Itacolumyte,  190 
Ittnerite,  482 

Ivaarite.  Iwaarit,  448,  1088 
Ivigtite,  616 
Iziolite,  Ixionolite,  786 
Ixolyte,  1001 


Jacksonite.  580 
Jacobsite.  227 
Jacut,  210 


Jade.  Common,  871 ;  869, 99^ 

389,  515 
Jade  tenace,  516 
Jadeite.  869 
Jaipurite,  71 
Jakobsite.  227 
Jalite.  195 
Jalpaite,  47 
Jameaonite.  122 
Jargon,  482 
Jarosite.  974 
Jasper,  190 
Jaspopal,  195 
Jaulingiie,  1006 
Jayet.  v.  Jet,  1028 
Jeflferiaite,  664 
Jeffersouite.  352,  858 
Jefreiuoftite.  477 
Jelletite,  487,  448 
Jenkinsite.  674 
Jenzschite,  194 
Jerem^jevite,  876 
Jern,  28 

Jeruglans,  Jemmalm,  218 
Jerumnlm,  brun.  gul,  250 
Jernuatrolith.  602 
Jernrhodonit,  878 
Jet,  1022 
Jewreinowit,  477 
Jeypoorile,  71 
Jodbromchlorsilber,  160 
Jodsilber,  160 
Jogynaite,  822 
Johannite,  978 
Johnite.  844 
Johnstonite,  48 
Johnatrnpite.  720 
Jolith,  419 
Jollyte.  708 
Jordanite,  141.  1089 
Joseite.  40 
Jossaite,  916 

Judenpech.  v.  Asphaltum 
Julianite.  187 
Junckerite,  276 
Juriuite.  243 


Eaersutite.  386,  39S 
Kainite,  91 » 
Kainosite,  698 
Kakochtor.  2.'»8 
Kakoxeu,  848 
Kahdt.  844 
Kalainil,  385 
Kalchsteiu.  26'i 
Knlialuiui,  951 
Kaliborite.  885 
Kalicine,  7U5 
Kalifeldspnth.  816 
Kaliglimmer.  614 
Kalinite,  951 
KaUophilito,  427 
Ealiphite.  250 
Ealisalpeter.  871 
Kalisulphat,  897 
Ealium-Maguesium    chlorid. 
177 
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EalkcaDcrinit,  428 

Kiilkeisenaugit.  852 

Kalkglimmer,  6S(S 

Kalkgranat.  487 

K&lkhariuotom.  577 

Ealkkalisulfat,  945 

Kalkmagnesit,  806 

KalkmHlachit,  295 

Kalkoligoklas,  384 

Kalksal  peter,  872 

Kalkspatli,  262 

Kalktalkspath.  271 

Ka) ku ran gii miner,  857 

Kalkuranit.  857 

Kulkvolbortliit,  790 

Kalkwavellit,  848 

Kalliut,  844 

Kallar   155 

Kallilite,  1089 

Kiillocbrom.  918 

Kalomel,  158 

Kaltiszite,  945 

Kalzedou.  188 

Kaniacite.  29,  1087 

Kammererit,  650 

Kainmkies.  94 

Kampferharz.  1006 

Kampylite,  771 

KaneelsteiD,  487 

Knoeite.  108 

Kanoiienspnth,  266 

K^ioliii.  685 

Kaolinite,  685.  1039 

Kapnicite.  842 

Kapuikite.  378 

Kiipnite.  279 

Kappeiiqunrz,  187 

Kammsinite.  1089 

KArarf veile.  752 

Kareliiiite,  201 

Karfiinkel.  487 

KnrinthiD,  892 

Kitriiiiiispath.  755 

Karneol.  188 

Karpliolit  549 

Karphosiderit,  969 

Karphostilbit.  607 

Karstenite.  910 

KAreutite,  886,  892 
Karyiiiit^,  754 
Karyocerit.  415 
Karyopilit,  704 
Kaacbolong,  195 
Kassiterit,  234 
Kasritero-UQtalit,  786 
Kastor,  811 
Katapleiit,  412 
Kataspilit,  622 
Katzena'jf^e,  188 
E^tzengold,  618 
Katacensilber,  618 
KAUsimkies,  96 
Kautschuk,  fosdlea*  1000 
KeatiDgine,  878 
Kefrekilite.  696 
KefTekill,  680 

Keillianite,  717 
Kelyphite.  447 
KenngotUte,  116 
KM&tKoUto,  544,  1089 


KeramohAlite.  958;  955 
Keraphyllile,  v,  Carintbine 
Eerargyrlte,  158 
Kenisioe,  170,  292 
Kerat,  158 
Kermes,  106 
Kermesite,  106 
Kerolilli,  675 
Kerosene,  1015 
Kerosene- shale,  1024 
Kerrite,  665 
Kerstenite,  981 
Kibdelopban.  217 
Kidney  ore,  215 

stone,  386 
Kiescl,  188 
Kieseluluminite,  688 
Kieselcerit,  550 
Kieselirulmei,  546 
Kieselgiihr,  196 
Kieselgyps,  910 
Kieselkupfer,  699 
Kieselmalucbit.  699 
Kieselmauffiin,  878 
Kteselmebl.  196 
Kieselsinter,  195 
Kieselspntb,  v.  Albite,  827 
Kieselwismutb  4H6 
Kieselzinkerz,  546 
Kieaerite,  982 
KUbrickenito.  145 
Killiuite,  868:  62S 
Kilmacoolle,  51 
Kirrolitb,  799 
Kjerultine,  775 
Kirwanite.  898 
Kiacbthnile.  291 
Klaprotbine.  798 
Kluprotbite.  798;  119 
Klaprotholito.  119 
Klebscbiefer,  196 
Kleuientite.  656 
Klinocblor.  644 
KliDohumit.  588 
Klinoklns.  794 
KHnokrr>k!t,  976 
Klinopbait.  976 
Klipsteinite,  381 
Knaufflte,  888 
KnebeUte,  457 
Knisterstilz,  v  Halite,  154 
Knoxvillite,  966 
Kobtiltarsenikkies,  98,  101 
KobalthescblHg,  817 
Koballbleierz,  52 
Kobaltbleigltinz,  58 
Kobalt  blende,  71 
KobaltblUtbe,  817 
Kobaltfahlerz.  187 
Kobaltglanz,  89;  78 
Kobaltkies,  78 
Kobaltmanganerz,  258 
Kobaltnickelkies.  78 
Kobaltnickeloxydbydrat,  850 
Kobaltscorodit.  821 
Kobaltspatb,  280 
Kobaltsulfuret,  71 
Kobaltvitriol.  948 
Kobaltwismuthfahlen,  187 
Kob«Uite,  128 


Koboldine.  78 
Kochelite,  780 
Kochsalz,  154 
Koelbiugit,  408 
Koettigite,  819 
KOtlacbite.  1007 
Koble,  1021 
Koblensputb,  993 
Koblenvitriolbleispath,  928 
KOblerite,  981 
Kokkolit.  352,  857 
Kokshurovite.  386,  398 
KOIbingit,  408 
Kollopbau.  808 
Kollyrit.  696 

Kolopbonit.  v.  Colophooite 
Komarit,  681 
Konarit.  681 
Kondroarsenit,  796 
Kongsbergile,  28 
Konichalcit.  886 
KOuigine.  925 
KonincUto,  825 
Konit,  271 
KOnleinite,  1002 
KOnlite,  1002 
Konnarit,  681 
Koppar,  gediget,  80 
Kopparglas,  to 
Kopparmalni,  55 
Koppite,  727 
Korarf  veite,  758 
Koryinite,  754 
Komelite.  957 
Komeruiilne,  560 
Korund,  210 
Korynit,  91 
Kotschtibeite,  644 
KOtUgito,  819 
Koulibinite,  1089 
Koiipbolite.  530 
Kmblile.  KmHite.  821 
Krantzite,  1005 
Kraurite,  797 
Kreittonite,  228 
Kremenite.  176 
Krennerite.  105.  1089 
Keutzkristalle.  581 
Krenzstein,  581 
Krisoberil,  229 
Krisolith.  451 
Krisuviffite,  925 
Kropbente,  75 
Krbhnkito.  958 
Krokalitli,  600 
Krokoit,  918 
Erokydolith.  400 
KrOnkite,  KrOnnkite, 
Krugite,  950 
Eryolite.  166 
Kryptolitb,  749 
Kryptoperthit,  881 
Kryptotil,  561 
Kublzit,  595 
Kuboit,  596 
KuboizU,  589 
KQbnite.  758 
Eulibinite.  1089 
Eupaphrire,  889 
Eupfer,  Gedtcgen,  80 
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KupferantimonglaDZ,  118 
Kupferblau,  700 
Kupferbleiglanz,  51 
Kupferbleispath,  927 
Eupferbleivitriol.  927 
Kupferblende.  187 
Kupferbiathe.  206 
Kupferdiaspore,  794 
Kupfereiseuvitriol,  948 
Kupferfablerz,  187 
Kupferglauz,  65 
Kupferglas.  206 
Eupferglimmer,  840 
KupfergrQu.  699 
Kupfer)ioriierz,  172 
Kupferindig,  68 
Kupferkies,  80 
Kiipferlasur,  295 
Kupferlebererz,  206 
KupfermangaDerz,  258 
Kupfernickel,  71 
Kupferozyd,  209 
Kupferoxydul,  206 
Kupferpecherz,  699 
Kupferphyllit,  840 
Kupferaammterz,  968 
Kiipfersand.  172 
Kupferscbaum,  889 
KupferscbwArze,  209,  258 
Kupferailbesglauz,  56 
Kupfersmaragd,  468 
KupferKulfobismutit,  110 
Kupferuranit.  856,  857 
Kupfervirriul,  944 
Kupferwasser,  941 
Kupferwismutberz,  119,  128 
Kupfcrwismutliglanz,  118 
KupferziDkblHtbe,  298 
Kupfferite.  384 
Ktiprein,  55 
KQstelite,  20 
Kyaniie,  600 
Kymntiue,  386 

Kypbolite,  «.  Serpentine,  669 
Kyroftite.  95 


Laavenite,  875 
Labrador  feldspar,  884 
Labrador  hornblende,  848 
liabradorite.  334 
Lagonite.  882 
Lagunite.  882 
JjainpHdite,  268 
Lampriie,  29 
Lamprophatiite,  977 
lianarkite,  923 
Lancasterite,  304 
L&ngbanite.  548,  1089 
Langite.  961 
liansfordito,  805 
Lanthanite.  802,  1040 
Lanthanocerite,  550 
Lanthanum    caibonate,  290, 
291, 802 
phosphate,  <820 
Lapis-lazuli,  482 
Lapis  ollarif).  451 


Lapis  specularis,  986 
LarderelUte,  882 
Lardite,  f>.  Pagodite 
Lasionite,  842 
Lasurfeldspath,  816,  818 
Lasurite,  295,  482 
Lasui-stein,  482 
Latialite,  481 
Latrobite,  887 
Laubanito,  588 
Laumouite,  587 
Laumontite,  587 
Laurionite,  171 
Laurite,  98 
Lautarite,  1040 
Lautite,  148 
Lavendulaii.  814 
JU&venite.  375. 1040 
Lavezstein,  678 
Lavroflite,    LavroTite,  Law- 

rowit,  356 
Lawrencite,  166 
Laxmanuite,  915 
Lazialite,  481 
LazuUte,  798 
Laziililh.  798;  419 
Lazur-Apatit,  762 
Lazurfeldspar,  318 
Lazurite.  432 
X«ead,  24 

Argentiferous,  41 

Black.  7 

Corneous,  292 

Native.  24 

Supersiilpburetted,  49 

White,  286 
Lead  antinionatcs,  754,  862 

antimoniles.  868,  864 

arsenates,  755,  771, 775,  887 

arsenite.  H63 

carbonates.  286;  299 

chloride,  165 

chloro-carbonates,  292 

chromateb,  913,  914,  915 

dioxide.  289 

molybdate,  989 

oxicfes,  209,  231,  289 

oxychlorides,  169, 170, 171, 
172.  1028 

oxy-iodide,  170 

phosphates,  770,  855 

seleuides,  52,  53 

selenite,  961 

silicates,  421,  422,545;  1040 
(ariif.) 

sulphautimonate,  149 

Bulphantimonites,  112,  118, 
120.  122,  128,  124,  126, 
129,  148,  145 

suJpharseuites,  112,  120, 
181.  141 

sulphates,  907. 928;  925.  927 

sulphato-carbonate,  921 

sulphide.  48 

suipbobismuthites,  110.111, 
114,  119,  121,  122,  128, 
129. 130,  145 

telluride.  51 

taimdiites,  773.  787,  789. 
790.  "791.  792 


Lead  glance,  48 
Leac]  ocher.  209 
Lead  ore,  GreeH,  770 

Red,  918 

White,  286 

Yellow,  989 
Lead  Titriol,  907 
IjeadhiUite.  921 
Leberbleude,  61.  107 
Lebererz  Kupfer .  906 
Leberkies,  78,  94 
Leberopal,  195 
Leberstein,  900 
Iiecontite,  980 
Ledererite,  598 
Lederite,  712 
Leedsite,  904 
Leelite,  815 
Lehmanite.  515 
Lehmannile,  918 
Lehrbachite,  58 
Lehuntite,  600 
Leidyiie,  "lO? 
Lemiiinn  earth,  689 
Lennilite.  319,  666 
Lenzinite.  688 
Leoiihardite,  587 
Leopardite,  1040 
Leopoldite,  156 
Lepidocn)cite,  247 
Lepidokrokit,  247 
LepidoUto.  624 
Lepidomelane,  684 
Lepidomorphile.  614 
Lepidopbsite,  258 
Lepolite,  837 
Leptochlorite,  648 
Leptonematite,  282 
Lerbaebite,  58 
Lernilite,  666 
Lesley  ite,  707 
Lettsomite,  968 
Leucauterite,  978 
Leucaugite,  358 
Leuchtenliergite.  644 
Leucito.  842,  1041 
Leucochalcite.  837 
Leucocyclile,  566 
Leucolite,  70 
Leucomaiigtinite,  812 
Leucopeirite,  1011 
lieucophanite.  417 
Leucophyllite.  614 
Leucopynte.  96 
Leucotile.  707 
Leuc-oxcni*.  219,  712 
Leukargyril,  137 
Leukophiiii.  417 
Leuzjt,  841 
Leverrii-riie.  687 
Leviglianiie.  63 
Levynt*.  "il«5 
Zievynite.  59.'i 
Lliei-zolyte.  *J',>1 
Libttthenife.  786 
Liebciuriif.  621.426 
Ziiebigite.  808 
Lievrite,  541 
Lignite,  1022 
Ligurite.  712 
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Lilalite.  924 

LillhamineHt,  65 

Lillianito.  180 

Lilliie.  708 

Limbiichite,  675 

Limbiliie.  454 

Lime,  -J  10 
V  Calcium 

Linie-epidote,  518 
-mnlMchite,  715 
-mesoiype,  604 
-ui-anite.  857 
.WHvellite,  843 

LiinesU»ne,  267 
Hydi-HiiHc,  267 
Miiiriiesian,  271 

Liuuiite.  251:  250 

Limonite,  250 

liinarito.  027 

LiiH'oiiiite,  574 

Ijindackerite.  869 

Lint  Isii vile.  Liudseite,  837 

I«inn»ite.  78 

Liuseiie.  337 

Linseuerz.  853 

Liiiseukupfer,  853 

Lintouite  6()7 

Lion  he.  11 

Li  pa  rite.  161 

I«iroconite,  H53 

Lirokoinalacbit,  853 

IJakeardite.  846 

Liiarjiiio  uativo,  200 

Litliurge,  200 

Litlieosplionis.  899 

Lirliidioiiile,  1041 

I^i  I  li  ioneisenglimmer,  1041 

Liiliioii^Hiiimer,  624 

LiiliioDite,  624 

LithiouDephelin,  426 

LithiophUite.  756 

Lithiopboiile.  257 

Liibium  pbospbates,  756.  781 
iiilicates,  312.  3(i6.  624.  626 
Lii  I  liograpbic  stone.  267 
Liilioinarge,  6!;5.  688 
I^itboxyle.  195 
JJiHlioiiite.  1041 
Xjiiringatonito.  109 
IJiinca,  699 
I^>:iiistoDe.  225 
J.oboit.  477 
I^M}e.Htoiie.  225 
Loevxeiie,  946 
Lroewiirite,  976 
L*»iraMbe.  898 
^.oliingite.  96 
Lotiioniie.  587 
L«oticbidite,  96 

Lontrl>Ani^>  543 
Ix>u^ulites.  1032 

r.oUilite.  356 

Loiii^ite.  570 

Liovenite,  375 
Xx^^i^eite.  946 
T^v^giie,  976 
L#ox<>cl»se,  815 
Lacrtsite,  666 
L«ucb8Bappbir,  419 


Luckiie,  941 
Lucullan,  Luctillile,  267 
Ludlamite.  841 
Lndwigite,  877 
Luftsaures  Silber.  809 
Lumacbelle,  267 
Ziiinebargite.  869 
Luiiniie.  794 
Lupus  lueiaDorum,  36 
Liissatite,  197 
Luzonite,  148,  1041 
Lychnis.  210.  220 
Lydiau  Klone.  189 
Ly<liie.  189 
Lyellite.  961 
Lynciirium.  482.  1002 
Lyllirodes.  621 


M 


Macfarlanite,  43 
Made.  496 
Maclureite.  352.  535 
Maconiie,  667 
Magnefenite.  226 
Magnesia,  v.  Magnesium 
Magnesia  alum.  953 

alba.  804 

saltpeter.  872 
Magnesian  limestone,  271  . 

Pharmacol i I e.  753 
Magnesie  h^dratee,  252 

cnrbonatee.  274 

niimiee.  872 

pliosphatee,  775 
Magiiesinitre.  872 
Magnesiocbromite,  228 
Magnesioferrite,  226 
Magnesite.  274;  680 
Magnesium  ahiminate,  220 

arsenate.  817 

borates.  879,  878,  884,  877, 

881.  885 

carbonates,    274.   271;    hy- 
drous, 300,  304.  305 
chlorides.  164,  176.  178 
ferrate.  226 
fluoride.  164 
hydnite,  252 
molybdate,  902 
nitmle.  872 
oxides,  207.  252 
pliospbaies.   8u6.  817,  830, 

882.  869 

silicates.  346.  348.  384.  450. 
678,  680.  535  ei  seq  ;  669 
et  seq. 

sulphates.    932.    938;   918. 
946,  948,  950,  953 
Mngueteiseustein,  224 
Magnetic  iron  ore.  224 
Magnetic  pyrites,  73 
Macneiis.  224 
Magnetite,  224.  1041 
M:igMctjernnialm,  224 
MagiK'tkies.  73 
Mngiietopyriie,  73 
Magnochrondte.  228 
Maguoferritc,  226 


Magnoliie.  980 
Makite.  8U5 
Malachite.  Blue,  295 

Grten,  294 

Lime.  2U5 
Malaofdite.  352.  356 
Malacon.  Malakou,  486 
Malaquita.  'JiU 
Maldonhe.  15 
Malinowskiie.  137 
MaUardito,  943 
Maltha.  1015 
Malthaciie.  695 
Mainanite,  950 
Mancinite.  1041 
Mai.delato.  267 
Mangan,  Kobleiistiures,  278 
Manganalaun.  955 
MangM nam  pinhole,  878 

MAN0AMATE8.  220 

3langanapatite,  764 
Mangan  blende,  64 
Manganbrucite,  252 
Manganchtoiite.  648 
Mangandisthen.  542 
Manganepidote.  521 
Manganerz.  Oraues.  248,  248 

Kiipferhaltiges,  231 

Prismatoidiscbes,  248 

Schwarzes,  257 
Manganese,  Black,  257 

Bog.  257 

Cupreous,  258 

Earthy,  257 

Gray.  243 

Ued,  378;  27?^ 
Manganese  antimonate.  803 

ai-sienales.  780.  796.  800,801, 
802.  803.  811,  836 

arsenide.  108 

borates.  876.  877 

airbonate.  278 

chloride.  165 

dioxides.  234i.  243 

disulphidi',  87 

ferrate.  227 

hydrates,.  253.  248.  256.  267. 
258 

niobate.  731 

oxides.  207.  230,  231,  232, 
236.243.248 

phosphates.  756.  758,  775, 
777,  778.  779.  809.  812, 
813.832.850 

silicates.  378.  380.  881,  434,. 
442,  448.  457.   460,   465, 
521,   542.    543.  544.  549, 
564.  704.  ei  nl. 

sulphates.  938.  943;  955 

sulphide.  64.  87 

tantalate.  731 

titanaf«.  1045 

tungstate,  982 
Manganese -ore.    Brachyty^ 
ous,  231 

Prismatic,  243 

Pyramidal.  230 
Manganese  nhun.  955 
Manganese  spar.  378 
Mangunglar*/  '^'''        - 
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MaDgangmnat,  487,  442 
ManguDhedeubcrgite,  856 
ManguubisiDgerite.  702 
Maugauidokras.  477 
Manganite,  248 
MaDgaokiese],  878 
MaDgaiikupfererz,  281 
Mangaukupferoxyd,  281 
MaugHDinHffuetite,  225 
Mangunooiicite,  269,  278 
MaDganocolumbite,  731 
Mangauoferrite,  1041 
MuDganomngnetite,  227 
Mauganopal,  v.  Opal,  194 
Mangauopbyllite,  627 
Manganoaiderite,  278 
Manganosite,  207 
Manganoatibiite,  803 
MaDganotantalite,  731 
MaiigaDOwolfrumit,  982 
MangADpectolite,  878 
Maugauscbaiiin,  257 
Manganspatb,  278 
MangantautalUe.  731 
MaDgaDyesuvian,  477 
Harasmolite,  59 
Marble.  267 

Verd-antique,  267,  671 
BSarcaaite,  94,  1041;  84,  86 
MarceliDe,  282.  880 
Harcylite,  172, 174,  210 
Marekauiie  —  Pearlstone 
Margarito,  686 
Margarites.  1082 
Margarodite.  614 
MariaUte,472:  466,481 
Maricii^bis.  933 
Murioinie.  299 
Mnriposile.  1041 
Marl.  268 
Marniairolite,  391 
Marmntite.  59 
Marmol,  Sp.. «.  Marble 
Marraolite.  669 
Marsh  ore.  250 
Martinite,  830 
MartiDsite,  156,  988 
Martite,  216 
Martourite,  114 
MaacagniDe,  894 
Ma8cagnite,894 
Maskelynite,  885 
Masonite,  640 
Masaicot,  209 
Masslcottite,  209 
MaUldite,  115 
MaUockite,  169 
Matiicite,  455 

Maiiilite,  v.  Labradorite,  884 
Mazite,  921 
Jtf  azapilita,  851 
Meadow  ore.  250 
Medjidite.  978 
^leerBchaluminite,  687 
Meerschaum.  680 
Megabasite,  982 
Megabromite,  169 
MehlzeoHth.  6U0,  606 
Jtf  Mionite,  467 
Melaoonisa.  209 


Melacoiiite,  209 
Melanasphalt,  1020 
Melatichlor,  758 
Metuncbym,  1014 
MelaDelhie.  1014 
Melunglanz,  148 
MelHiiglimmer,  659 
Melangruphitc,  7 
Melauliydrit,  1048 
Melauite,  437,  442,  1086 
Melanocerite,  414 
MeluDochruite,  914 
Melanolite,  662 
Mehmophlo^te,  194,  1041 
MelaDosidente,  708 
MelaDOtallo,  174 
Melauotecitc,  545 
Melanotekite,  545 
Melauoihallite,  174 
Meluiiteria,  941 
Melanterite,  941 
Melilite,  Mellilite,  474 
Melinite.  695 
MeliDopbane.  418 
MeUphanite,  418 
Melhiteof  aluminium,  994 
Mellite,994 
Melinose.  989 
Melonite,  76 
Melopsile,  708 
Meiinccaulte,  217 
Meiiachanite,  217 
Meiiakanite,  217 
Meuakerz,  712 
Mendipite,  170 
Mendosite,  952 
Meneghinite,  142 
Menpiie.  787.  749. 
Metiilite.  195 
MeuDtge.  281 
Mcrcure  nrgental.  28 

chlorure.  158 

iiatif.  22 

sulfure,  66 

iodure.  161 
Mercurio.  22 

comeo,  158 
Mercury,  22 

Horn.  153 

Native,  22 
Mercurjr  auiimonite,  865 

chloride.  153 

iodide,  161 

selenides,  68;  53 

selenite,  981 

sulphaiitimonite.  109 

sulphate,  916 

sulphides.  62,  66 

sulpho-seltMiide,  64.  66 

telluride.  64 
Mercury  amalgam,  28 
Merda  di  Diavolo.  1010 
Mergelkalk.  268 
Merkurblende.  66 
Merkurglauz.  64 
Meroxene,  627 
Mesitine.  275 
MesiUto.  275 
Mesitinspath.  275 
Mesole,  607 


Mesolin,  595 
MeaoUte,  605 
Mesotype.  600.  604,  605.  607 
MesotyiM*  epointee.  566 
MesseUte.  812 
MessingblQthe.  298 
Messiugerz,  61 
Messingite.  298 
Metabruahite.  829 
Metachlorile,  656 
Metacinnabarite.  62,  1041 
Metagadolinite.  512 
Meial  escrito.  103 
Metalonchidite,  96 
Melauatrolite,  601 
Metasericitc,  614 
Metastibuite,  88 
MetavolUne.  972 
Metaxite,  669 
Metaxoite,  674 
Metazinnober.  62 
Meteoric  iron.  29 
Meteorin.  31 
Mexicau  onyx,  268 
Meymaciie,  202 
Bliargyiite,  116 
Mica  Group.  611 
Mica.  Iron.  634;  627 

Lime.  686 

Lfthia.  624.  626 

Magnesia,  627,  688 

Manganese.  629 

Potash,  614 

Soda.  628 

Vanadium,  635 
Mica  des  peintres.  7 
Mica  pictoria.  7 
Micaceous  iron  ore.  818 
Micaphilit.  496 
Micnrelle.  ATS 
Michaelite,  196 
Michaelsonite,  507 
MicheMevyte,  900 
Microbroniite.  159 
Microcline.  322.  1048 
Microcosmic  salt.  826 
MicroUte,  728.  1042 
Microliles,  1042 
Microaonunite,  428 
Micropcrthite,  821 
Microphyllite,  Microplakiia 

384 
MicroschOrlite.  686 
Microvermiculite.  686 
Middletoniie,  1010 
Miemite,  871 
Miesite.  770 
Mikruklas,  884 
Mikroklin,  338;  815 
Mikrotin,  841 
Milaniie,  688 
Milarito.  818 
Milky  quarts.  188 
BSiUerito.  70 

Miloachiu,  Miloechlte.  697 
Mimetene,  771. 
Mimetese.  Mimeteaite,  771 
BCimeUto,  771 

Mineral     caoutcbouc.     1000 
1018 
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Mineral  couU  1021 
charcoal,  1022 
gruissti,  1015 
oil,  1015 
pilch,  1015 
resia,  1002  ei  teq. 
tallow,  997 
tar,  1015,  1018 
wax,  99b 

Miuniie.  467 
MirabiUto,  9ol 
Mitiqaidite  870 
Miaenito,  922 
Miapickel,  97 
MUy,  911,  964,  072.  974 
Mbclto,  860 
Mizzonite,  471 
Mocha  stoue.  189 
Mock  lead,  59 
Modumite,  93 
Mohsine.  96 
Mohsite.  217 
Molisite,  165 
Mollit,  798 
Molocliites,  294 
Molybdanbleispath.  989 
Molybdanglaiiz,  41 
Moljbdfluocker,  201 
Molybdansilber,  40 
Molybdate  of  irou,  202 
Molybdate  of  leiid,  989 

MOLYBDATES,  962  et  M0. 

Molybdeoain  disulphide,  41 

tnoxide,  201 
Molybdeue  sulfure,  41 
Molybdenite,  41.  1043 
Moiybdic  ocher,  201 

Sliver,  40 
Molybdine,  201 
Molybdite.  201 
Molybdoinenite.  991 
Molysite,  165 
Monazito,  749 
Monazitoid,  749 
Mondsteiu,  «.  Moongtone,  818 
Monetite,  784 
Moiiheimite,  279 
Monimolite,  754 
Mouite,  808 
Monophau,  577 
Monrmlite,  364 
Munrolite.  498 
Montanite,  979 
Montebrasiie,  781 
MonUcellite,  449 
Moiitniarlite.  933 
Montmikh,  268 
AflontmoriUonite,  690 
Mouzonlie,  562 
Mooiisloue,  318 
Moi-aUon,  406 
Morasterz.  «.  Limonite,  250 
Aflordenite,  578 
Aflorenoute.  940 
Moresnetile,  549 
Moriuitc,  1042 
Morion,  Mormorion,  187 
Mornite.  834 
Morocochite,  115 


Moronolite,  974 
Moroxlte,  762 
Morveiiite,  681 
Mosandrito,  721 
Mos8  agute,  189 
Mosbuliile.  281 
Mutirauiiie,  792 
Muuniaiii  blue,  295,  699 

cork,  386,  Utiii 

gi-een,  294,  699 

leather,  386.  389 
Muckite,  1006 
Muldan.  818 
MuUer's  glass,  195 
MQIlerin.  Mulleriiie,  104 
MQUerite.  807 
Mullicite,  814 
Mundic,  84 

Murchisonite,  815,  818 
Muriacite,  910 
Muromoiitite,  526 
Murrliina,  18iB 
Mursinskite,  1042 
Muscovite.  614 
Muscovy  glass.  614 
MUseuite,  «.  Siegeuite,  78 
Musite,  290 
Mussiie,  356;  290 
Myelin,  685 
Myrmalni,  250 
Mysorin,  295 


N 

Nacrite,  614,  685 
Nadeleiseuerz,  247 
I4adelerz,  129 
Nadelstein,  281 
NadelzeolUh,  600 
Nadelziunerz,  236 
Nadorite,  863 
Neesumite,  708 
Nagyagererz,  105 
Nagyagite,  105 
NHllhead  spar,  266 
Namaqualite,  259 
Nantokite,  154 
Nautoquita,  154 
Napalite,  1001 
Naphtha,  1015 
Napbthadil,  999 
Naphthalene,  1002 
Nasturnn,  889 
Native  coke.  1021 
Native  Elements,  2  et  sea. 
Natrikalite.  155 
Natrile,  301 
Natiium,  v.  Sodium 
Natroborocalcite,  887 
Nairocalcite,  907;  802 
Natrolite,  600,  1042;  468 
Natrolite.  Irou.  600 
Natroninikroklin,  824 
Natron,  301,  1042 

alaun,  952 

salpeter.  8T0 
Natroucbiibazit.  593 
Natron^limnu'r,  823 
NatrouhuUyue,  432 


Natroniti-ite,  870 
Natronkatapleiit,  412 
Natronleucit,  343 
Natronorthoklas,  318,  824 
Natron  salpeter,  870 
Natronspodumen,  332 
Natrophilite.  758 
Natrophite,  784 
Natroxonotlite,  1052 
Naumannite,  52 
Necronite,  815 
Needle  ironstone,  247 
Needle  ore.  129 
Needle  spar,  f>,  Aragonite,  281 
Needle  tin  ore,  285 
Needle  zeolite,  600 
Needlestone,  600 
Nefelina.  423 
Nefedieffite,  708 
Neftdegil.  Neft-gil,  999 
NemalUe,  252 
Neocbrysolite,  455 
Neociano.  562 
Neoctcse.  821 
Neocyiinite,  562 
Neolite,  708 
Neoplase,  972 
Neotesite,  458 
Neotocite,  Neotokit,  704 
Neotype,  269 
Nepaulite,  187,  141 
Nephatil,  999 
Nepheline.  428 
Nephelinitoid,  424. 871 
NepheUto,  428.  1042 
Nephrite.  386,  889.  871.396, 

515,  1026;  669 
Nercbinskite,  688 
Nero  anlico,  267 

rame,  209 
Neaquehonite.  300,  1042 
Neudorflte.  1006 
Neurol ite,  692 
Nevjaiiskiie,  27 
Newberyite.  880 
Newboldtite,  1048 
Newinuskile,  27 
Newkirkite,  248 
Newportite,  642 
Newtonito.  689 
Niccochromite,  1048 
NiccoUto,  71 
Nickel,  Autimonial,  72 

Arsenical,  71;  90 

Copper,  71 

Emerald.  306 

Native,  1048 

Wbite,  lOi 
Nickel  antimonide,  72 

arsenates,    818,    819,    884. 
869.  8i0 

arsenides,  71,  88 

carbonate,  306 

diarseiiidcs.  88  101 

oxides.  L'08,  226 

silicates.  676,  677.  681 

sulpbantimonide.  91 

Bulpbai-seiiides,  90,  91,  102 

sulpbate.  940 

sulphides.  70,  75,  76 


1124 


INBEK  TO  8PBCIE8. 


Kickei     sulpho-bismutbide, 

1089 

lelluiide.  76 
Nickel  bloom.  818 
Nickel  glHUce.  90 
Nickel  green.  818 
Nickel  iron.  1048 
Nickel  ocber.  818 
Nickel  sniMrugd,  806 
Nickel  siibiue.  Gl 
Nickel  vitriol.  940 
Nickelaiiiiinou^lauz,  91 
NickelarseiiikgTanz,  90 
Nickelaiseaikkies.  90 
Nickel hlathe.  8i8 
Nickel  fablerz,  187 
NickelglaDz,  90 
Nickel-'Gymnite.  676 
Nickellferous  gray  autimony, 

91 
Nickeliiie,  71 
Nickel kies.  70 
Nickelocker,  818 
Nickelox^-diil,  208 
Nickelspieiisglauzerz.  91 
Niokelwisinuiliglanz.  75 
Nicopyrile.  tto 
NiereDstein.  886 
Nigresclte,  708 
Nigrine  287 
NioBATEs  725  et  teq. 
Niobile,  731 
Nipholite.  1U8 
Niqiiei  bluuco.  101 

rojo.  71 
Niter,  Ni ire.  871 

NiTKATKS.  870tf<M9. 

Nitraiine.  870 
Nitrobarite,  872 
Nitrocalcite,  872 
Nitroglauberite,  878 
Nltromagneaite,  872 
Niveiie.  965 
Niveiiiu',  889 
Noccrina.  174 
Noceite.  174 
Noiiliir.  740 
Nontroiiiie.  701 
Noralite.  3S6,  893 
Nordenskibldine.  875 
NnnleiiskiOldiie,  885,  889 
Norinalin,  577 
Nordmarkiie.  558 
NoseuD,  No^iii.  Nosite,  482 
Noselite.  4^*i.  1048 
Noumeuite,  '»T6 
N(»iiineiie.  Niiiiieite,  676 
Nussierite.  770 
Nuitalliie.  468 


O 

Ocher.  Antimony,  208 
Bismuih,  '^00 
Brown,  'J50 
Chrome,  6M7 
Iron,  213.  250 
Molybdic.  201 
Plumbic.  JOW 


Ocber  Red.  218.  245 

Tantalic.  201 

Telluric.  201 

Tuugsiic.  202 

Umnic.  978 

Yellow,  250 

Vitriol,  970 
Ocbmn,  695 
Ocbroite,  550 
Ochrolita,  864 
Ockergelb.  250 
Octahedrite.  240.  1048 
Octibbehite,  80 
Odoutolite,  845 
(Eil  de  chat.  Ib8 
(Ellncberite.  614 
(Ersledite.  486 
Oiiretiie,  1048 
Ogcoite.  653 

Oil,  Genesee  or  Seneca,  1016 
Oisanite.  240.  516 
OJo   de    gato.  8p,,  v.    Cat's 

eye,  188,  280 
Okenite,  565:878 
Oklibbehite,  30 
Olaflt,  828 
Oldhaxnite.  65.  1048 
Oligiatirou,  218 
OUgoclafle,  882 
Oligoclaae-albite.  828.  882 
Oligoklasiilbit.  828,  882 
OligoD  spur,  276 
Oligouite,  276 
Oligosideriie.  82 
Olive  copper  ore,  784 
OliveDcbnlcit,  786 
Oliveuerz,  784.  847 
OUvenite.  784 
OUvlne,  451 

Ompbacite.  Omphazit,  857 
Oncopbyllite,  6i4 
Oncosin,  614 
Onegite   247 
Onice,  Ouicolo.  189 
Onofrite,  64;  981 
Onlariolile,  468 
Onyx.  189 

iMexicua.  268 
Onyx  marble.  268 
oolite.  268 
OOsite,  622 
Opal.  194.  1088 
Opal-allophaue.  694 
Opal  Jasper,  195 
Operment.  85 
Opbicalcite,  671 
Ophiolite.  671 
Ophite.  669 
Opsimo6l^381 
Or  des  chats.  618 

grapliique.  108 

natif.  14 
Oniugile.  48*^ 
Omviizite.  696 
Oriclmlcite,  2M8 
OrientHl  nliibnster,  268 

amethyst.  212 

emerald.  212 

ruby.  212 

topaz,  212 


Orileyite,  44 
Orizite.  576 
Oruiblenda.  885 
Oruitbite,829 
Orocbe,  15 
Oro  gruflco,  108 

Duiivo,  14 
Oropimento,  85 
Orouiou,  688 
Orpiment.  85.  1048 
Orthita.  522 
Orthoclase,  815 
Orlhocblodte,  648 
Ortbose,  815 
Oryziie.  576 
Osliornite,  65 
Oseri»kite.  281 
Osmelite.  878 
Osndridium,  27 
Osmium  sulphide,  98 
Osteocolla.  268 
Osteolite.  763 
Ostranile.  4^2 
OttraUto.  642.  1048 
Ouatite,  257 
Oulopboliie,  986 
Outremer.  482 
Ouvarovite,  488,  444 
Owenite.  657 
Oxacakite,  998 
Oxalate  of  ammoDium,  994 

calcium,  998 

irou,  994 

sfxlium  and  ammoDiam,  994 
Oxalite.  994 
Oxalsiiures  Eisen,  994 
Ozammito.  994;  807 
Oxbaverile,  566 
OxmES,  183  et  »eq. 

OXYCULORIDBS.  169  «( M?. 
OXYFLUOHIDKS,  175 
OXYSULPHIDES.  106 

Ozarkite.  607 
Ozocerite,  Ozokerit,  906, 


PachnoUta,  179 

Pacite,  97 
Paederos,  194 
Paeodite,  622;  691 
Pamlerite,  666 
Paisbergite,  878 
Palieo-Natrolith.  600 
Palagonite,  1048 
Paligorskiie.  898 
Palladium,  Nat  ire,  28 
Palladium  gold,  15 
Palladiuite.  210 
Pallasite.  82 
Palygorekite.  398 
Panaimse.  187 
Pandermile.  884 
Papiersptith.  266 
Paposite.  967 
Parachloriie.  W» 
Pamcolumbitf  :n. 
Paradox ite.  315 
Paraffin.  996,  997.  9*.  8 
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Rkroffla  coal,  1000 
Paragonite,  (SJiS 
Parailmeniie,  217 
Paralogiie,  47iS 
Panduminite,  U71 
Paramelucuuite,  1043 
PnrHukerite,  274 
PaniDtbiue,  Puranlhite,  468 
Parasiie,  »7U  ' 
Parastiibiie,  577 
Parathoriie.  1U44 
Pftrgasite.  880.  mi 
Pansite,  290 
ParoligoclH^e,  1044 
Paropbite,  621 
Parrcii  coal»  1022 
rartschiti,  44b 
Partachinite.  448 
Phi  tzite.  2U4 
I'lussHiiile.  468 
l'as8yite.  194 
Ptisneite.  969 
Pateruite,  991 
Patrinile,  129 
PutlersoDite.  G68 
Piiulit,  :U8 
Piivonado.  137 

bliiDCfi.  51 
Pazit,  97 
Peiicb.  654 
Peacock  ore,  77,  80 
Ptiiliie,  19t> 
Ptarl-inicH,  686 
Pearl  sinter.  195 
Penrl-8i»ir,  271.274 
Peii>tt  ne.  V.  Pisolite,  268 
Pebble.  Brazilian.  187 
Peclibleiitle.  Pe(!berz.8d9 
Pecbkoble.  Ui21 
Peclio  de  Pnloiiia.  77 
Pecbkiipfer.  699 
Pechopnl,  195 
Pecliunin,  889 
Ptckhaiuite.  H51 
Pectolite.  878 
Pecuiauo.  889 
Peganite  848 
Pegiimtolite.  816 
Peiriiintyle.  190 
Pekiolilh.873 
Pelngile.  :^59 
Pelagosiie.  1044 
Prlhamine,  708 
Pelhamite.  665 
Pi  liom.  419 
Pelicanile,  689 
Pelln  iialural.  28 
Pelokoniie,  258 
PelosideriJe.  276 
PeDCHlite,  271 
Pencil-stone.  691 
Pennine,  650;  806 
Penninite.  650 
Pennite.  806 
PenUklasit,  ai2 
PenUandite.  65 
Penwitliile,  705  • 
PepiU.  16 
Peplolit  421 
PwoyUte.  172.  1028 


Periclaae.  Periclasite,  207 
Pericliue,  828 
Peridot,  451 
Peridot  o  bianco,  460 
Periklus.  207 
Perikliu.  828 
Perisierite.  828 
Perlglimmer,  086 
PerUputli,  271 
Persbergite.  108 
Peribite.  ;i21 
Perofskite,  722 
Perovakite.  722;  724 
Peniwskine,  756 
Perowskit,  722 
Pesillite,  282,  881 
PetaUte.  811 
Petlauque.  181 

uero,  46 
Petrified  wood.  189,  196 
Petrolene.  1017 
Petroleum.  1015 
Pettkoite,  972 
Peiuntze.  687 
Petzite,  48 
Pezblenda.  889 
Pfafiite.  122,  862 
Pfeifenstein.  v.  Catlinite,  696 
Pbftactinite,  898 
Pbncelite.  Phacellite,  427 
Pbacolite,  589 
Pbsstine,*  851 
PharmacoUte,  827:  758 
Pharmacoaiderite.  847 
Pbarroakochalcit.  784 
PbHrmakopyrit,  96 
Phastine,  851 
Phenacite,  Phennkil,  462 
Pbengile,  614.  617 
Pbihidelphite.  667 
Pbillipite,  959 
PhiUipaite,  579;  77 
Phlogcpite,  682 
Pbcenicite,  914 
PhoBsicoohroite,  914 
Pboestice.  851 
Pbolerite,  685 
PhoUdoUte.  684 
Pboniie.  428 
Phosgenito.  292 
Pbosphainmite,  807 
Phobphatks,  747  ei  »eq, 
Pboapbatic  nodules,  769 
Pbospbide  of  iron  and  nickel, 

81 
Phospbocei-ite,  749,  752 
Pbospbocbnlcite.  794 
Phospbocbromite.  915;  1088 
Phosphorblei,  770 
Pbospboreisensinter.  857 
Pbosplionrummite,  892 
Pbospborite.  762 
Pbospborkijpfererz,  794 
Pbospbormani!an,  777 
Pbospboniickeleisen,  81 
Phospborocbnicite,  794 
Phospborsalz.  826 
Phoaphoaiderite,  828 
Phoaphuranylite,  859 
Pboticite,  880 


Pholizit,  880 
Phololiie,  878 
Pbtbanyie,  190 
Piiyiliie,  642 
Pbjlloretin,  1001,  1009 
Pliyimlite,  492 
PhytocoUite,  1015 
Piauzite,  1019 
Picite,  849 
Pickeringite.  958 
Picotite,  221 
Picrannlcime,  596 
Picroiillumogene,  968 
Picroepidote,  521 
Picrolluile,  7o8 
PicTolite,  Pikrolit,  669 
Picromerito,  948 
Picropharmacolite,  818 
Picropbyll,  Pikrophyil,  864 
Picrosniine,  Pikrosmin,  709 
Picrotephroite,  4.%7 
Picrotbomsonite.  609 
Piemtitantte.  218 
Pictite.  712 
Piddiugtouite.  885 
Piadmoniite,  521 
Pieniontite,  521 
Pierre  grasse,  423 

de  t ripen,  910 

de  Vulpbin,  \nO 
Pietni  di  bijndn.  586 
Pigotite.  995 
Pihllle.  709 
Pikromerit.  918 
Pibuite.  099 
Piliniie,  70'J 
Pilite.  454 
Piloliie.   ;u9 
Pilseuite,  4o 
Pimelite.  6^7.  678 
PinakioUte.  877 
Pinguite.  701 
Piutte,  621:  421 
Piuitoid.  621 
Pinnoite.  884 
Pinolite.  274 
Piotiue,  682 

Pipestone,  r.  (  atlinite.  696 
Pirenfiit,  442 
Piriia  amarilla,  84 

blanca,  94 

magnetica.  78 
Piroiimalite,  465 
Pirop,  440 

Pirolusita.  v.  Pyrolusite 
Piroxene,  v.  Pyroxene 
Pirrotiun,  78 
Piaanita.  948 
Pisolite,  268 
Pissaapbaltus.  1015 
Pissopbane.  Pissopbanita,  971 
Pistacite.  Pistazit,  516 
Piatomeaite,  275 
Pitch.  Minenil.  1017 
Pitchblende,  889 
Pitchy  iron  ore,  867 
PitkArnntite,  864 
Pittaspbalt.  1016 
Pitticita,  Piitizit,  867;  970 
Pittinerz.  892 
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Pittinite,  892 
Pittolium.  1015 
PlHcodine,  108 
Plagiocitrite,  975 
Plagiociase,  825 
Plagionite,  118 
PlakodiD.  108 
Planerite,  824 
Plasma,  188 
Plaster  cemeDt,  268 
Plaster  of  Paris.  938 
Plaster  stone,  988 
Plata  azul,  809  . 

bismutal,  45 

cornea,  158 

iodurado  mercurial,  160 

mercurial,  28 

nitliva,  19 

verde,  159 
Platiua,  Platiue.  24 
Platiniridium.  27 
Platinum,  Native,  25,  1044 
Platinum  arsenide,  92 
Plattnerite,  289 
Platyophthalmon,  87 
rieuargyrite,  115 
Pleouaste.  221 
Pleonectite,  775 
Plessile,  29.  1037;  90 
Pleumsite,  8n3 
Pleiiroclnse,  775 
Plinian,  97 
Plinthite,  695 
Plomb  antimonie  sulfure,  126 

arseniate,  771 

carbonate,  286 

cbloro-carbonat^,  293 

chlorur^,  170 

chromate,  918 

come,  292 

hydro-alumineuz,  865 

jauue,  989 

molybdat^.  989 

natif,  24 

oxychloriodur^,  170 

oxid6,  209, 289 

roujge.  913 

B^lenie,  seleniur^,  62 

sulfate,  908 

sulfure,  48 

tellure,  51 
Plombffomme,  855 
Plombierite,  570 
Plomo  bianco,  v,  Cerussite 

nativo.  24 

pardo,  778 

roio,  «.  Crocoite 

tefural,  51 
Plumbago.  7;  48 
Plumballophane,  698 
Plumbeine,  50 
Plumbic  ocher,  209 
Plumblodite,  170 
Plumbo-aragonite,  288 
Plumbocalcite,  269 
Plumbocuprlte.  51 
Plumboferrite,  228 
Plumbognminite.  855 
Plumbomanmnite,  108 
Plumbonacrite,  299 


Plumboresinite,  855 
Plumbostannite.  108 
Plumbostib,  129 
Plumbum  candidum,  24 

nigrum,  24 
Plumites,  122 
Plumose  ore,  122 
Plumosit,  122 
Plush  copper  ore,  206 
Plyntliite,  695 
Poikilit.  77 
Poikilopyrite,  77 
Poix  minerale,  1015 
Polianite.  286 
Polirschiefer,  196 
PoUuciU.  848,  1044 
Pollux,  848,  1044 
Polyadelphite,  487,  448 
Polyargile,  621 
Polyargyrite.  146 
Polyarsenite,  779 
Polybaaite,  146,  1045,  1050 
Polycnuie.  744 
Polychroilite,  421 
Polychrom,  770 
Polydymite,  75 
PolyhaUto,  950 
Polyhydrite,  710 
Polykras,  744 
Polyknisilith.  486 
Polylile,  1045 
Polylitbionite,  626  • 
Polymignite,  748 
Polysiderite,  82 
PolysphflBrile,  770 
Polylelite,  141 
Polyxen,  25 
Poonahlite,  604 
Porcelain  clay,  685 
Porcelain  spur.  685 
Porcellophite,  670 
Porpezite,  15 

Porricin,  v.  Pyroxene.  852 
Portite,  696 
Portor.  167 
Porzelauit.  468 
Porzellanerde,  685 
Porzellanspatb,  468 
Posepnyte,  1018 
Potash  alum,  951 
Potassium  borates,  880,  885 

chlorides,  156,  177;  918 

nitrates,  871 

silicates,  815,  822,  841,  426, 
566,  614.  et  al. 

sulphates,  897;    895,    922, 
980,  945.   948,  949,  950, 
951,  975 
Potstone,  678 
Potters'  ore.  50 
Pounxa,  V.  Borax,  886 
Pouschkintte.  516 
Powellite,  989 
Prase.  188 
Praseolite,  421 
Prasilite,  668,  680 
Prasin.  794 
Prasiuchalzit,  794 
Precious  garnet,  440,  441 
I       opal.  195 


Precious  serpentine,  670 

Predazzite,  271 

Pregrattit,  628 

Prehnito,  580 

Prehnitoid,  471 ;  582 

Prenia,  Span.,  v,  Prehnite 

Pribramite,59,  247 

Priceite,  884 

Prismatine,  560 

Prochlorite.  658 

Proidonina,  169 

Proidonite,  169 

Protolithionite.  627 

Prosopite,  178 

Protheite,  856 

Protobastite,  346 

Protochlorite.  668 

Protonontronite,  702 

ProtovermicuUte,  667 

ProuaUte.  184 

Prussian  blue.  Native,  816 

Przibramite,  59,  247 

Psathyrit,  1009 

Psaturose,  148 

Pseudoalbite,  838 

Pseudoapatite,  764 

Pseudoberzeliite,  768 

Pseudobiotite,  682 

Paeudobrookito.  232 

Pseudocampylite,  770 

Pseudoscapolite,  473 

Pseudocotunnite,  165 

Pseudogalena,  59 

Pseudoleucite,  1041 

Pseudolibethcnit,  786 

Pseudomalachite,  794 

Pseudonatrolite,  578 

Pseudonepheline,  428 

Pseudonocerina,  175 

Pseudophite,  652 

Pseudosmaragd,  409 

Pseudosommite,  428 

Pseudosteatite,  688 

Pseudotridymiie,  193 

Pseudotriplite,  757 

pBilomelane,  257 

PaitUcixiite,  791 

Psimythit,  921 

Pteiolite,  408,  685 

PtiloUte,  572 

Pacherite.  755 

Puflerite,  588 

Punahlit,  604 

Purple  copper  ore,  77 

Puschkinite.  516 

Pycnite.  492 

Pycnophyllite.  616 

Pyknoti-op,  710 

I^rallolite.  364.  678 

Pyrautimonite,  107 

I^rargillite.  421 

Pyrargyxitd,  181 

Pyrauxite,  691 

Pyreneite.  487,  442 

Pyrgom,  858 

Pyrichrolite,  185 

Pyrite,  84.  1045 

Pyrites,  Arsenical,  96,  97 
Auriferous,  85 
Capillary,  70;  94 
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Pyrites,  Cellular.  94 

Cockscomb,  94 

Copper,  80 

Erubescent,  77 

Hepatic,  94 

Hydrous,  94 

Irou,  84;  94 

Magnetic,  78 

Pr^matic  Iron,  94 

Radiated,  94 

Spear.  94 

Tin,  83 

Variegated,  77 

White  iron,  94 
Pyritolamprite,  48 
Fyroanrite,  256 
P3rrochlore,  726;  728 
Pyrochroite,  253 
Pyrochrotite,  185 
Pyroclasite,  769 
Pyrocouiie,  179 
Pyroguanite,  769 
iSrroidesine,  710 
P3rrolu8ite,  248,  1045 
Pyromelane,  716 
Pyromeline,  940 
P3n:t>morphite,  770 
Pyrope.  437,  440 
Pyrophane.  195 
Pyrophanite,  1045 
Pyrophosphorile,  808 
PjrrophyUito,  691 
Pyrophysalite.  492 
Pyropissite,  1000 
Pyroretin,  1011 
Pyroretinite,  1011 
Pyrorthite,  522 
Pyi-oscheereiite.  1002 
Pyrosclerite.  668 
Pjrroflinalite,  465 
Pyrostibite,  107 
PyrostUpnite,  185 
Pyrotechnite.  895 
Pjrrozene,  352.  1045 
Pyroxene  Group,  344-882 
Pyrrliarsenite,     Fyrrhoarsea- 

ite.  758 
Pyrrhiie.  728 
Pyrrholite,  621 
Pyrrhosiderite,  247 
Pvrrhotine,  78 
Pyrrhotite.  78 

Q 

Quarts,  188,  1046 
Quartzyte.  190 
Quarz,  Quarzo,  188 
[uecksllber,  Oediegen,  22 
[uecksilberclilorQr,  153 
Juecksilberfahlerz,  137 
Quecksilberbranderz.  1011;  67 
Quecksilberhomerz.  158 
Quecksilberlebererz,  67 

Saecksllbermohr,  63 
uellerz,  251 
Qnenstedtite,  957 
Querspiessglanz,  122 
Qnetonite,  977 
QuicksilTer,  Native,  22 


Quicksilver,  «.  Mercury 
Quiucite,  710 

Suir  Ikies.  100 

|varts,  188 

tvicksilfver,  22 

R 

Rabdionite,  260 
Rabdopbane,  820 
Raben  glimmer,  626 
Radauite.  884 
Radelerz,  126 
Radiated  pyrites,  94 
Radiolite,  600 
Rafisiderite,  217 
Rahtite,  59 
Raimondite,  969 
Ralatonite,  181 
Rame  carbonato,  294,  296 

nativo.  20 

vetroso,  55 
Ramirite,  787 
Rammelsbergite,  101 
Ramosite,  562 

Randanite,  Randannite,  196 
Randite,  309 
Rantte,  609 
Raphanoamite,  58 
Rapidolite,  468 
Raphilite,  885,  889 
Raphisiderite,  217 
Raseneisenerz,  251 
Raseneisenstein,  251 
Rastolyte,  682 
Ratholite,  878 
Ratofkit,  161 
Rauchquarz,  187 
Rauhkalk,  271 
Rauite,  609 
Raumit.  421 
Rauschgelb,  88,  85 
Rautenspatb,  271 
Razoumovskyn,  691 
Realgar,  88.  1046 
Rectorite,  687 
Red  antimony,  107 

chalk,  215 

copper  ore,  206 

hematite,  218 

iron  ore,  218 

iron  vitriol,  972 

lead  ore,  918 

manganese,  278,  878 

ocher.  215 

silver  ore,  181,  184 

vitrol,  972 

zinc  ore,  208 
Reddlngite,  818 
Reddle.  215 
Redinsrtonite.  966 
Redonite.  807 
Redrutbitc,  55 
Refdanskite,  678 
Refikite,  1006 
RegDolite,  150 
Reb.  155 
Reichanltite,  988 
Reichite,  266 
Reinite,  991 


Reissacherlte,  257 
Reissblei.  7 
Reissite,  577 
Rejalgar,  38 
Remingtcnite,  806 
Remolinite,  172 
Rensselaerite,  678 
Resanite,  1046 

Resin,  Mineral,  etc.,  1002  ei 
9eq. 

Higbgate,  1007 
Resinite,  195 
Restormelite,  710 
Retinaspbalt,  1009 
Retiualite,  669 
Retinellite,  1009 
Retinic  acid.  1009 
Retinite.  1004  et  9eq. 
lietzbanyite.  Ill;  121 
Retzite,  v.  ^delforsite 
Reussin,  981 
Reussiiiite,  1011 
Revdiiiskite,  678 
Rezbanyite.  Ill;  121 
Rbabdite,  31 
Rhabdopbane,  820 
Rhabdophanite,  820 
Rbsetizite,  500 
Rhagite,  860 
Rbodalose,  948 
Rhodalite,  695 
Rbodite,  15 
Rhodium  gold,  15 
Rhodizite,  880 
Rhodochrome.  650 
Rhodochrosite,  278 
Rhodoise.  817 
Rhodonito.  878,  1046 
Rhodophyllite.  650 
Rhodotilite,  5d4 
RhombeDglimmer,  627 
Rhomb-spnr,  271 
Rhombai'senite,  199 
Rhyacolite,  315 
Ricbellite,  852 
Ricbmondite,  146,  255 
Richteriie,  386,  391     * . 
Riebeckite,  400,  1047 ' 
Riemaunite.  693 
Rinkite,  722 
Riolite,  64 
Rionite,  64,  137 
Ripidolite,  644,  658 
Riponite,  471 
Risigallo,  33 
Risigallum,  38,  84 
RitUngerite,  186 
Rivotite,  208 
Rock  cork,  389 

crystal,  187 

meal.  268 

milk,  268 

salt,  154 

soap,  690 
Rocklandite,    «.    Serpentip* 
Rochlederite,  1014 
ROdmalm,  218 
Rodocrosite,  278 
Roemerite,  959 
Roepperite,  459;  278 


U28 


INDEX  TO  8PE0IE& 


RoesslcM-ite,  881 
Rogensteiii.  2(S8 
Rogersite.  746 
Rohjadtii.87(» 
Rohwand,  274 
Romauzuvit,  487,  440 
Rouieine,  862 
Romeito,  862 
Rdmerite,  959 
ROschgew&cbs.  148 
RoMoelite,  685 
Rost!  quariz,  187 
Roseite,  668 
Roaelite,  810 
Rosellnn.  f>.  Rosftc.  621 
Roaenbaschite,  874 
Rosenspnth,  278 
iiosicler  cluTO,  184 

Degro,  148 

oscuro,  181 
Roaite,  113.  898 
Rosso  aulioo,  267 
Rosterite,  405,  407 
Rosihoruite.  101)7 
Rothbleierz.  918 
RothbniuusteiD,  878 
Rolheiseucrz,  RotheiseDStein, 

213 
ROtbel.  215 
Rotber  viiriol,  972 
Rotligalligerz.  131. 184 
Rotbkiiprererz,  206 
RolbDickclkies,  71 
RoDioffit,  487.  448 
Rotbspiei^glaserz,  107 
liothspieKsclanzerz,  107 
Rotli8ieiD,l378 
Rothziukei-z.  208 
ROttisite.  676 
Rowlniidite,  1047 
Rubellnn.  682 
Riibelliie,  551 
Riiberiie.  206 
Rubicclle.  221 
Rubin.  220 
Rubinbleiide,  116.  181 
Rubiiiirlimmer,  247 
Ruhislite.  710 
Rubritf .  904 
Ruby.  Almaudine,  221 

Bains.  221 

Orient hI.  210,  1081 

Spinel.  221 
Ruby  blende.  61 
Ruby  copper.   206 
Ruby  silver,  181,184 
Ruby  spinel.  220 
Ruby  sulphur,  v.  Realgar 
Ruby  zinc.  61 
Ruddle.  215 
Ruin  agnte   188 

nuirblc,  267 
RumftDite.  1004 
Rumpfite,  661 
Ru>hk<.Ui1t,  258 
Ruu  iiiie.  71 

l.uilieiiiuni  sulphide,  98 
Rutherfordite.  73U 
RuUle.  287.  1047 
Ryncolile.  816 


8 


Saccharite.  834 
SaflBorite,  100 
6)igeiiiie.  287;  188 
Snhlite.  8'>6 
Sal  ammoniac.  157 

c^tnrttcu.  8p.,  v.  Epsomlte 

gema.  154 

gemnie,  154 

niariaa.  154 

mirabile,  981 
Sninmstein,  212 
Saldunhe.  958 
Sulite,  352.  856 
Salilrc.  871 
Salmare,  154 
Salmiak.  157 
Salmite,  640 

Salt,  ConimoD,  Rock,  154 
Saltpeter.  871 
Salzkupfererz,  172 
SamarakiU,  789,  1087 
Samian  earth,  085 
Sammetblende,  247 
Sammeterz,  968 
Sammteisenerz,  247 
Snmoite,  693 
8nndaiTi(!a,  88 
Saudbergerite,  187,  614 
Sang- i-y ash m.  670 
Sanguine.  218 
Sanguinite.  1047 
Sanidine.  815 
Saphir  d'eau.  419 
Saphirine,  5<{1 
6aponit«.  682,  690 
Sappare.  210:  500 
Sapphire.  210 

d'eau.  419 
Sapphire  quartz,  188 
Sapphirine.  561 
Sapphirus.  482 
Sarawakite,  1047 
Sarcolite.  474:  598 
Sarcopside,  Snrkopsid,  778 
Sard.  188 
Sardachates.  189 
Sardinian.  908 
Sardoine.  188 
Sardonyx,  189 
Sarkinite,  779 
Sarkolith.  474 
Sartorite.  112 
Sasbachite.  610 
Saspachite.  610 
Sasaolite,  SassoHn,  255 
Satin  spar.  266.  288,  988 
Satersl>ergite,  96 
Saualpit,  513 
Saugkiesel,  196 
Saussutitc.  515 
Sausiein,  267 
Savite,  600 
Savodinskite,  47 
Saynite,  75 
Scacchite.  165:  449 
ScAPOLiTE  Group,  466  ei  seq. 
ScarbrOit*-.  694 
Schanlsinn.  871 


Schabaait.  589 
Sebaffuerite.  787 
Schalen blende.  01.  70 
Schalenmarcasit,  95 
Schapbachite.  122 
Scharf manga ncrz,  280 
2k:hatzellit.  156 
Schaunikalk.  282 
SchauniHpaih    *J67 
Scheelbli'isivuli.  9^9 
SciieeMii  (alcaiie,  985 

ferrugine.  982 
BoheeUto.  985 
Scheelitine.  98!i 
Scheelsjlure.  2(>2 
SciieelNaureM  Blei.  989 
IScliec)sp:ilh.  9^<^) 
Schcereiiti'.  996 
Schi'tferiie.  852.  ^57 
ScherlM  nkobalt.  11 
Scheieri.e.  996 
SchiefersiNith.  2C7 
Schilfglaserz.  124 
Schiller-spar,  851 
Schillerapaih,  851 

Qelber,  851 
Schillersteia,  851 
Schirmerito,  119 
Schlackenkobalt.  100 
SchlaDgenalabaater.  911 
Schlanlte,  101 1 
Schmelzatein,  471 
Schmirgel.  211 
Schneeber^te.  862 
Schueiderite,  587 
Schoarite,  908 
Schoenite.  948 
Schoharite.  908 
SchOuit,  948 
Schorl  blanc,  842 

Doir,  352 

See  Introduction,  p.  xlir 
Sch5rl,  551 
Schorl  rouge,  287 
Schorlite,  492 
Schorlomite.  447 
Schorza,  516 
Schrautite,  1006 
Schreibersite.  81;  79 
Schrifterz.  Schriftiellor,  108 
BchrOckergiuiie,  806 
Schrottorite,  694 
Schuchardtite,  1047 
Schulzit.  148 
Scliungite.  8 
Schuppenstein,  684 
SchOtzit.  908 

Schwarzbraunstein,  257,  881 
Bohwarts^mbergite.  170 
Schwarzerz,  148,  187 
Schvrarzgihigerz,  148 
Schwarzkohle.  1021 
Schwarzmangimen,  257 
Schwarzsilberglauz.  148 
Schwarzspiessgiasent,  124 
Scbwatzite,  187 
Schwefel.  8 

Schwef(*lantlmoi]blei»  1S9 
Schwefilkies.  84 
Schwefelkobalt.  78 
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Schwefelmnngan,  64 

Scbwefehiickel.  70 

Sciiwefeiquecksillier,  66 

Sciiwefelsftuie.  899 

bchwefeUeli'ii,  10 

ScbwefeUilh«r,  46 

Scliweizeiite.  578 

SchwerbU'itTZ,  2S$9 

tscliwerspnth.  899 

iscbwersieiii,  985 

ScbweriiraDerz  889 

BchwiinnikieHel,     Bchwimm- 
f»t«in.  196 

ScleretiDiie,  1009 

Bcierocbise,  112 

Scolecite,  604 
Anbydrous,  467 

Scolexerose.  467 

Scolopsite.  482 

Scorodite.  821 

h^corea.  516 

Scotiolite.  702 

Scoulerite,  607 

8c-ovinite,  820 

Sebesite.  885 

Seebacbite,  589 

Seecrz.  250 

SSebta.  71.  89 

Seifeustein,  678,  683 

Bel  de  Glauber,  981 

Selndoiiite.  688 

Selbite,  809 

8eleii,  10 

Seleoblei.  52 

Selenbleikiipfer»  53 

Selenbleispatb.  981 

SelenbeiHtlber,  52 

Selenbleiwisinuthglanz,  114 

SeI'BNIDBB.  42  et  teg. 

Seleniie.  988 

Sblbnites,  980,  981 

Saienium.  10 

Selenkobaltblei.  52 

Selenkiipfer.  52 

Selenkiipferblei,  58 

Selenkupfersilber,  58 

Seleumercur,  68 

SelenoliUj,  201 

SelenpHlladiiim.  28 

Seletiquecksilber.  68 

Seleuqueoksilberblei,  58 

Selenscbwefel,  10 

Sel euscb  wef elquecksllber,  64 

Seleusilber.  52 

Seleiisilberglauz,  52 

Selen-sulphur,  10 

Belen-teUnrium,  11 

Seleiiwismiitbglauz,  88 

Sellaite    164 

SelwvDite  H97 
S  jtneline,  712 
Seini-opul,  195 
Semaeyite,  128 
Senmrmontite,  198 
Sctiecn  oil.  1016 
SepioUte.  680 
Sc-rbfnn.  697 
S«-H<itc',  614 
3ericolifi«.  v.  Sntfn  spur 
Serpenaoa.  669,  104/ 


80rpierit«,  968 
8<;bquimagDe8ia-alauo,  958 
SettliDg  Siones  resin,  1019 
Bettlingite,  1019 
Severite.  688.  691 
SeyberUte,  688 
Sexanguliies,  50 
Sfeno.  712 
Shalkite,  1047 
Sbepiirdite,  846 
Sbell  iimrblu,  267 
Sil)erite.  558 
Siciliiuiiie,  906 
Siderazol.  29 
Sideretiue,  867 
Siderite.  276;  188,  81.  1047 
Sideritis.  224 
Sideroboriiie.  882 
Siderocbalcit,  IWi 
Siderocbrome.  227 
Sideroclepte,  454 
SideroGODite,  207 
Siderodot,  276 
Sid  erofer rite,  29 
Sideroliie,  81 
Bideronatrite,  978 
Sideropbyllite,  627 
Bideropledte.  276 
Sideroiicbisolite.  656 
Siderosilicite,  484 
Siilerose,  276 
Siilerotantal,  781 
Bideroxene.  1087 
Sieglmrgite.  1006 
Siegelenle,  696 
Siegelsteiii.  224 
Biegeiiiie,  78 
Sienna  eartb,  1087 
Sigterite.  Siglesite,  841 
Silmmite.  89 
Sillier,  Qediegen,  19 
Silberainnlgiim.  28 
SilberfHhli:rz.  187 
Silberglanz,  46 

Biegsiimer,  58 
Silberglas,  46 
Silberhornerz,  158 
Silberkerat,  158 
Sllberkies,  57.  58 
Sllberktipferglanz,  56 
Silberpbyllinglanz,  106 
Silberspiessgltinz.  42 
Silberwismuthglauz,  116 
Silex,  188 

Silfbergite,  886.  891 
Silfver,  19 

Silfverhornmalni,  158 
Silicates.  HIO  etseg, 
Silice  gelntineiiBe.  v.  Hyalite 
SiliceouR  sinter,  195 
Silicitled  wood,  189.  195 
Slliciophite,  674 
Siiicile,  884 
Silicoborocalcite,  881 
Silicon  fluoride.  169 

oxide.  183.  192.  194,  197 
Sillimanite.  498 
Silvanite.  r.  Sylvanite 
Silver,  Antimoniul,  42 

ADtim,  sulpburet,  124,  181 


Silver,  Arsenical,  48 

Bismutliic.  45,  122 

Black.  148;  47 

Brittle,  148 

Bromic.  159 

Cupreous  sulpburet,  66 

Flexible  sulphuret.  58 

Gi-ay  (Freieslebeuite),  124 

Horn,  158 

Iodic,  160 

Native,  19 

Red,  or  Ruby,  181,  184 

Helenic,  52 

Telluric,  47 

Vitreous,  46 
Silver  bismutbide.  45 

bromide,  159.  160 

carbonate  (?).  809 

cblorides.  158,  159,  160 

iodide.  160 

selenide.  58 

sulpbantiroonftefl,  116,  128, 
124,  181.  1H5,  148.  146 

sulpbarsenates,  149,  1047 

sulpbarseuite,  184 

sulpbide.  46,  58;  56,  57 

sulpbobisinutbite,  115,  119, 
]2'3 

sulpbo-selciiitl^t  1^^ 
sulpbo-telluride,  181 

telluride;  47;  46,  48,  106 
Silver  glance.  46 
Silver  ore.  Brittle,  148 

Flexible.  58 

Red  t)r  Ruby,  181, 184 
Silvestrite,  29 
Simetite,  10<I5 
Sinilaite.  687 
Siuionyite,  946 
Sinopel.  188 
Sinopite,  695 

Sinter.  Siliceous.  189,  196 
Sipylite.  731 
Bisi-rHkite.  27 

Sismrtndine.  Sismoudite,  640 
Sissei-skite.  27 
SjDmalm.  250 
SkaiK)litb.  466 
Skleroklas.  112;  120 
SkogbdUte,  786 
Skolezit.  604 
Skolopsite,  482 
Skorodit.  821 
Skorza.  516 
Skotiolit,  702 
Skutterudite.  98 
Slate-spar,  267 
Sloanite.  610 
Suuiltine,  87 
SmalUte.  87 
Smaragd,  405 
Suianigdite.  886.  889 
Siuaragdochalcit.  172,  468 
Smectite.  688,  ^95 
Smegmatite,  690 
Smelite.  «.  Kaolin 
Smenildo.    05 
Smirgel,  211 
Smithsonite,  279;  546 
Smyris,  211 
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Snaniintte,  884,  10*7 
Soapstooe,  etS;  663 
Sodn,  V.  Sodium 
Boda  aliiiu.  95S 
Soda  copperas,  v.  Jsroilte 
Soda  feldspnr,  327 
Soda  hornblende,  401 
Soda  mesotype,  S09 
Soda  nitMT,  870 
Soda  spodiinieDe,  889 
Sodaite.  408 
8odalit«,  428 
Sodium  arsenate,  780 
boraies.  886,  887, 888 
carbuuutas,    SOD;   hydroiu, 

801,  80» 
chloride.  IM 

fluoHdes.  lee,  168,  179.  180 
nitnlea,  870,  878 
pbospkslea,  708,  777,  784, 

830 
■ilicnteH.  825,  86S,  S6S,  428, 

430,  433.  600 
BulphHleg,895:hydmu!i,9S]; 
(».  Cli017:  (w-  CO.)  980: 
807,    898.   946.  902.   9S8, 
059.  973 
Soin.oniie.  218 
Solfntarile,  962.  958 
Bombrerite,  768 
SotntDHrugaite.  91 
SomervillTre,  474,  600 
Sommlte,  433 

BouaeiiRleiii.  e.  Sunatoiie.  883 
Sonomaite.  968 
Sordsvallte.  Sordawalft,  1048 
Soroche,  90 
gory.  041 

Si)Ha,  Span.,  e.  Soda 
Sonde.  «.  Soda 
Soude  auir&tee,  981 
Soufre,  8 
Sp*d«ft«,  683 
8|Mn^<e,  581 
SpangoUte,  910 
SpHtiiulite.  187 
SparselBlelii,  763 
SpBrlies,  v.  Speerkles,  94 
Spany  or  Spathic  iron,  376 
SpDTtalle,  269 
Spartalite,  308 
Spatbeisenstciu,  376 
Spathperlu,  371 
Spathlopyrite,  100 
Bpato  fluore,  161 

pernio .  900 
Spear  pytilen.  94 
SpeckBleiu.  678;  621 
BpecHleln.  678 
Specular  Inm.  318 
Speciiltirile,  218 
Speerktra.  9n 
SpeUkoliiitt.  Orauer,  100 
SpessBrtltjp,  Hpeawrtlte,  487, 

442.  lOSfi 
Spelskobalt.  87 
aperrylitfl,  OS 
Bpbwrlte.  846 
BphwrocobalUte.  280 
Spliicroliti-s.  1033 


Bphterosideiite,  378 
Spbteroatllblie.  688 
Sphalarita,  S9,  1048 
Sphsna.  712 
Spbeuoclase,  663 
Spbrogidiui.    Spbmgtd,    680, 
695 


Bplnelle  zlnciKre,  298 
Splotb&re,  712 
Bpodioilta,  777 
Bpodomana.  !Je6 

Soda.  383 
BporadoKideriie,  82 
SpreuBtein   600.  609 
SprOdglanzerz.  148 
SprOdglaseii,  143,  146 
SprAdsUmmer.  636 
BpnidelEteiu,  281 
Siaffelile.  764 
StagmaCile.  166 
Stagno  natlvo,  21 

ossidato.  334 
Stablkobsll.  89 
Suhlatein,  376 
StatacKte,  368 
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Stan  gen  Epath.  899 
Btangenstein,  403 
Slannine.  88 
SUnnltB,  83;  286 
Stanzalt,  496 
Stassfuitit.  879 
Star-qiiartE,  167 
sapphire.  313 
Btanrolito,  598;  SSI 
Slaurollde,  668 
Stoargilllle.  690 
Sleatargilllie,  668 
Steallte,  678 
Steel  ore,  376 
Bteeleite.  fi78 
SteenHlnipine,  41 S 
Bt«inbelllte,  419 
Sleinkoble,  1031 
Sletninannile,  48 
StelDinark.  689,  688 
Sleinfll,  lOlS 
BtelDsalz.  IM 
Btellarlte.  1048 
Stellite,  878 

Stephanlta.  148.  lOSS,  IMS 
Btaroorita.  828 


Blerlingite.  908.  «4 
Bt«nibnglte.  67 
Stnmquarz.  187 
BterUBBppblr,  213 
Steieferdtlte,  301 
BUbl.  86 
Stlbianlte,  303 
StiblaiU.  804 
BtiblcoDiie.  308 
BUUconita.  208 
Btlblue,  86 
Slibloferriie.  304 
Stibfoealenlle,  862 
Stlbiohexurgenlile,  4S 
Stlblotriargentile,  48 
Slfblum,  88 
Stibllte,  Silblilb.  20S 
Bttbnlte,  86,  1048 
Stilbit  nnamorphique, 

Blattriger,  574 
atllbite,  083.  585;  074 
Stillollte.  e.  Opal 
BUlpnomalane.  658 
Slilpnndderite,  350 
Slinkfluss.  161 
Stinkkalk.  267 
BtfDkkohle.  1010 
Blimmi,  86 
Slinkstone,  367 
Slirlfn^le,  409 
Biolpenile.  690 
BtoUlta,  969 
Strabtbaiyt.  903 
Stralilenkupfcr,  79S 
Stmhlen.  T9S 
Strahlkics,  94 
SlrahlsteiD.  380,  389;  Bit 
gtralilzeolilh,  588 
Strakoniizite.  864 
Siralopelte,  701 
Straveione.  540 
StrcBtu  tin.  330 
fitrengita,  833 
&trie^ii.849 
Strlgovlte.  659 
StroganoTJie,  478 
BirobBteia,  549 
Stroroararite.  56.  1048 
SirOmil   e.  Rhod-eliroBiU 
Blromnilc,  285 
Slroolla,  D.  Strontium 
BtronUaalta,  385,  1048 
BtrontianocBldle.  369 
Stroulium  carbonftU,  98B 

silicate,  576 

sulphate,  901 
8trQvflrit«,  640 
8trnvlt«,  806 
StQbeltte,  710 
Studerite,  187 
Btfitalta,  46 
StQTenite,  85S 
Slylobat,  476 
Stylotrp.  180 
BtyloptyplU.  ISO 
Stjpleiite,  058 
Btypticile.  968 
8ubdele«lta,  660 
Succlnellite,  1008 
Succtulc  add.  lOOS 
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Buccinite.  1003;  440 
Bulfatellophan,  696 
SulfuriciD,  194 
Bulphatite.  899 

SULPHANTIMONATES,  147 
8ULPHANTIMONITB8,     109    et 

seq. 

SULPHARSSNATBS,  147 

BuLPHARSBNiTES,  109  0t  9eq. 
BuLPHATES,  894  et  ieq. 
BuLFHiDBS,  42  et  seq. 

BULFHOBIBMTJTHITBfl,   109    et 

M6q. 
BolphohaUte,  917 
Balphur,  8,  1048 

Belenic,  10 
Sulphuric  acid,  899 
Bumpferz.  250,  251 
Bundvikite,  840 
Bunstone,  8S2 
Suaanuite,  Suzannit,  983 
Buaaezlte.  876 
Byabite,  1052 
Bvafyel,  8 
Bvafvelkia,  84 
BTanbergite,  868 
Svartmalm.  224 
Svool,  Dan,,v.  Bulpbur 
Svovlkis,  84 
SwineatoDe,  267 
Bychnodymite,  1049 
Byepoorite,  71 
Byhadrite.  S^bedrite,  588 
By  Ivan,  Oedieffen,  11 
Bylvane  grapbique,  108 
BylTanlto,  108;  11 
Bylyine,  156 
BylTito.  156.  1086.  1049 
Bympleaito.  81 6 
Sirnadalpliito.  801 
Bynffenito,  945 
SyasTderite.  81 
Bynta^atite.  886,  888 
Bzaboite.  818 
8saibel3rite,  878 
Ssmikito,  988 


Tabascbir,  197 
Tabasbeer,  197 
Tabergite.  658 
Tabular  spar,  871 
Tachhydrito,  178.  1049 
Tacbybydriie,      Tacbydrite, 

178 
Tacbylyte,  1049 
Tacbyapbaltite,  486 
TflBoite,  29,  1087 
Tafelspath,  871 
TagUite,  887 
Ta&,  678 
Talc-apatite,  768 
Talc-cblorite,  661 
Taldte.  614 
Talcoid.  680 
Talcosite,  710 
Tnlkeisenerz,  225 
Talkerde-Alaun,  958 


I 


Talkhydnit.  252 
Talkspatb,  274 
Talksteinmai-k,  685 
Talktriplli,  777 
Tallingite,  174 
Tallow,  Mineral,  997 
Taltolile,  551 
Tamarite,  840 
Tamarugite.  952 
Tammite,  1049 
Taugiwai,  670 
Tankite,  887 
Tannenite,  118 
Tantalates,  725  et  eeq, 
TautAle  oxyd6  yitrif^re,  738 
Tautalic  ocber,  201 
Ta&taUte,  731.  784,  786,  788 
Tapalpite,  181 
Tapiolite,  788 
Taranakite,  846 
Tarapacaite,  916 
Targionite.  48 
Tarnowitzite,  381 
Tasmanite,  1010 
Tauriscite,  989 
Tautokliu.  274 
Tautolite.  522 
Taviatockite,  799 
Taylorite.  895 
Tuznite,  866 
Tecoretin.  1001 
Tecticite.  940 
Tefroil.  457 
Tekorelin,  1000 
Telaspyrine,  1049 
T^lesie,  210 
Tellemarkit.  487 
Tellur,  Oediegen,  11 
Tbllurates,  979  et  eeq, 
Tellurbismutb,  89 
Tellurblei.  51 
Tel  lure  auro-argentif^re,  108 

auro-plombif^re,  105 

natif  auro-ferrifdre,  11 
Tellurffoldsilber.  48.  108 
Telluric  bismuth.  89 
Telluric  ocber,  201 
Telluric  silver.  47 
Tbllurides,  46.  47,  48,  51, 

64,  108.  105 
Tellurige  Sfture,  201 
Tellurio,  11 
Tellurite.  201 :  1049 
Tellurites,  979  et  teq. 
Tallorium.  11,  1049 

Bismutbic,  39 

Black.  105 

Foliated.  105 

Graphic.  108 

Native.  11.  1049 

White.  Yellow.  108 
Tellurium  dioxide.  201 
Tellurium  glance,  v.  Nagyag- 

Ite,  lOS 
Tellurnickel,  76 
Tellurocker.  201 
Tellurous  acid.  201 
Telhir8ill)er.  47,  48 
Tellursilberblei,  t>.  Sylvanite, 
103 


Tellursilberbleude,  46,  108 
Tellursilberglanz.  47 
Tellursulpbur,  9 
Tellurwismutb,  89 
Tellurwismuthsilber,  181 
Tangarite.  806 
Teun.  Gediget.  24 
Tannantite.  187, 1049 
Teuumalm,  284 
Tennspat,  985 
Tenorite.  209 
Taphroite.  457 
Tepbrowilleroite.  460 
Tequezquite,  1050 
Teratolite,  696 
Tereuite,  478 
Ternftrbleierz,  921      " 
Terra  Lemnia,  689 
Terre  verie.  6«8 
Teaohemacharite,  894 
Teaselite,  566 
Tesseralkies.  98 
Tetartiue.  827 
Tetradjrmite.  89,  1060 
Tatrahadrite.  187 
Tetrapbyline,  756 
Texalith,  252 
Texasite,  806 
Thahickerile.  884 
Thalbeimit,  98 
Tbalite,  682 
Thallite.  516 
Thallium  selenide,  64 
Tharaudile.  271 
Thaumaaite.  698 
Thanardita,  895 
Tharmonatrita.  800,  1060 
Thermophyllite,  669 
Tbierscbite,  994 
Tbinolite.  271 
Tbioraauite,  387 
Thomaite,  276 
Thcmaenclite.  180 
Thomaonita,  607,  1050 
Thoneisenstein.  276 
Thonerde.  210 

a.  Aluminium 
Thorita,  488,  1050 
Thorium  silicate,  488,  489 
Thorogummite.  898 
ThorurHnin,  889 
Tbniulite.  708 
Tlirombolite.  1050 
Tbuenite  (f r.  Tbueiisky  Mts., 

Ural).   V.  Ilmenite,  217 
Tbulite,  518 

Tbuniite.  Thummerstein,  527 
Thnringita.  657 
Tiamannite,  68,  1050 
'IMgererz.  148 
Tiger-eye.  401;  188 
Tile  ore.  206 
Tilkerodite,  52 
Tin,  Native.  24 
Tin  borate,  875 

oxide,  284.  1080 

sulphide.  88 
Tin  ore.  Tin  stone,  88<  1080 
Tin  pyrfles.  88 
Tincal.  886 
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TincRlconlte.  887 

Tinder  ore.  128 

Tiokal,  886 

Tiukiiizit.  887 

Tirolile.  88» 

Titan  ATEB.  711  et  ieq, 

Titaue  oxyde.  fiSl,  340,  242 

aiiico-culciiire.  712 
Tiuineiseii.217 
Titauic  aciti.  2i57,  240,  242 

iroti,  217 
Titauic  oxide,  hydrated,  259 
Tiianioferrite.  217 
Titanite,  712:  287 
Titanium   oxides,   287,    240, 
242;  217,  232 

silicates.  447,  712.  717,  719 
Titan  jem,      TilaDleriitnalm, 

217 
Titaiiolivine.  455 
Tiiiuioiiiorpbite.  712 
Tiza,  887 
Toaci's-eyetin,  285 
Toberniorite,  570 
Toconinlite.  ItfO 
Tombazite,  UO.  91 
Tonsouite.  807 
Topaz,  492 

False.  187 

Onentul.  212 
Topazolite.  437,  442 
Topazoseme.  495 
Topfstein.  678 
Torbaiiite,  1008.  1009,  1022 
Torbernite,  856 
Torlwrite,  856 
Torir4*.  488 
Torrcliie.  IS] 
Tolaigiie.  ft74 
Touclistone.  189 
Tourl>e  papyraoee,  1010 
Toormaiine,  551.  1050 
Towanite.  80 
Trausvaalite,  260 
Traubcnbiei.  770.  771 
Trautwiulte,  447 
Traversellitc,  856,  890 
Travertine,  268 
Tretneiilieerite,  8 
TremoUt«,  88o.  888 
Trichalcit«,  814 
Tricbite.  1050 
Trichopyrit.  70 
Triclasite,  v.  Fahlunite 
Tildymittt,  192 
Trimerite,  460 
Trinkerite.  lOlO 
Tripestone,  91 1 
Tripbane.  866 
Tripbyline,  756 
Triphylit«.  756 
TripUta,  777 
Triploidite,  779 
Triploklas.  607 
Tri  polite.  196 
Trippkeita,  866 
Tritocborile.  787 
Tritomite,  416 
Trdgerite.  859 
Troilita,  72,  1051 


Trolleite.  847 
Trombolite,  1050 
Trona,808 
Troostite,  460 
Tropfstein,  268 
TscheffUnite,    Tscbewklnit, 

718 
T8cberinakit,e,  828 
Tschermigite,  952 
Tuesite,  685 
Tufa.  Calcareous,  268 
Tungspat,  900 
Tungstate  of  copper,  989 

of  iron.  982,  991 

of  lead.  989 

of  lime.  985 

of  maugaiiese.  962 
Tungsteiii,  985 
Tungsten  trioxide.  202 
Tungstic:  acid  or  ocber,  202 
Tungitite,  202 
Turchesia.  844 
Turgito,  245 
Turjit.  245 
Turkey-fat  ore,  280 
TQrkis.  844 
Turmali,  482 
Turmalin,  551 
TumeHie.  749 
Turquesa,  844 
Turquoia,  844 
Turquoise,  844 
Tyreeiie.  1051 
Tyriie,  728 
Tyrolite,  889 
Tysonito,  166 


U 


Uddevallite.  218 
Uigite.  582 

Uinialiite.  Uintaite,  1020 
Ulejdte,  887 
Ullmanoito,91.1061 
Ultraniariue,  482,  488 
Umaiigitu.  1051 
Uroite,  585 
Ungbwarite.  701 
Unionite,  518 
Uniconise.  Uraconite,  978 
Unilite,  890;  864 
Uralortbite.  522 
Uranaiemnite.  889 
Uranates,  889  et  ieq, 
Unuibmtbe,  978 
Urane  oxydule,  889 
Uranirliin*mi*r,  856,  867 
Uniu green,  978 
UningrQn.  978 
Ui-anguninii.  892 
Uranin,  889 
Uraninito,  889 
Uranisclies  Gummierz,  889 
Uraniscbes  Pittinerz,  889 
Uranite.  8o6,  857 
Urnninm  arsenates,  857,  858» 
859.  860 

carhonnteR.  807. 808 

nioUates.  727.  741 


Uranium    pbosphates^    W^ 

857.859 

silicates,  444.  690 

sulpbale.  978 
Uraukalk-Carbonat,  806;  Wt 
U  ran  mica.  856 
Uranocbalcite.  978 
Uranocher.  978 
Uranociroito,  859 
Uranoniobit.  789;  889 
Uranophane,  699 
Uranopilito.  978 
Uranoaphttiittf .  898 
Uranoapini^.  858 
Urnnotantal.  789 
UranothalUto,  807 
Urauotborite.  488 
Uranotil.  699 
Urauoxyd,  889 
Uranpeclierz,  889 
Uranpbyllit,  856 
Uranvitriol,  978 
Urao.  808 
Urdite.  749 
Urpetbite.  999 
Urusile.  978 
UrvOIgyiie.  962 
Utahite.  966 
Uvarovite.  488.  444 
Uwarowit,  488,  444 


Vaalite.  667 
Valaite.  1051 
Valencianite  816 
Valantinite.  199 
Valleriite.  1«)8 
Viiluevile.  689 
Vamadatbs.  778.  787«(Mf. 
Vanadic  uclier,  201 
Vanadinblelerz,  773 
VaDadinite.  778 
Vanadiolite.  792 
Vanadite.  787 
Vanadium  silicates.  856,  5411 

635 
Vanuxeroitc.  549 
Varsasite,  864 
Variegated  copper.  77 
Vaxlacito,  824 
Varvadle.  Varyidte.  258 
Vasitfl.  626 
Vatten.  205 
Vattenkies.  78 
Vauqueline.  915 
Vauqueliaite,  915 
Velvet  copper  ore.  968 
Venasquite.  649 
Venerite.  710 
Venus- bairslone.  287 
Veid-antique.  671:  267 
VKRMicuLma.  664,  665 
Vermilion,  •.  Cino^iar,  66 
Vermontite.  96 
VeaUiie.  1061 
Yestau.  194 
Vestorien,  1051 
Vesuvian  salt.  897 
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V^Muviamta,  477 
Vouelirite.  841 
Yiaudiie,  19tf 
Vickloviie.  792 
Viciorite.  840 
Yierzonite.  095 
Vielinghodte.  740 
Villai-riite.  455 
Villemite   400 
Viluite,  371 
Yiluite.  487,  444 
Yiolan.  866 
Yiolite.  965 
Yiridite.  664 
Yiireoiis  copper,  55 

silver.  46 
Yitriol,  941 
Blue.  944 
Cobalt.  948 
Cop|)er,  944 
Greeu.  941 
Irou.  941 
Lead,  9()8 
Nickel.  940 
Red.  948 
lied  Iron,  972 
White  989 
Zitic,  98U 
Yitriol  ocher,  970 
Ytiriolbleierz.  906 
Vitriolgelh.  974 
Yitrioto  azul,  944 
calcareo.  «.  Gypsum 
marcial,  «.  Mclauterite,  941 
rojo.  9.  Botryojren 
▼erile,  v.  Melaiiterite 
VivlamU.  814 
Vod.  357 
Vogeidie.  4:J7 
Yogliaiiite.  978 
VogUte.  808 
Voijjtlie,  6;i2 
Volborthite.  888 
Voelkiieriie.  256 
Yolouiiie.  10.  a52 
YolrbiMiskoite,  696 
Volfrain,  m'Z 
Volgerite.  208 
VOlkiieriH'.  256 
Volnyne,  r.  Woluyn,  903 
VolUito.  972 
Voltsita,  Yoltziue,  107 
V*>raiilite.  798 
Yorhauserite,  669 
Vreckite,  706 
Vulpinite,  910 


W 

Wacliskolil,  1000 
Wacbsopal.  195 
Wackenroditc,  257 
Wad,  257 
Wagit,  546 
mragnexito.  775 
Walcbowite.  1005 
Waldheimitc.  898 
Walkeriie,  878  695 
Walktbon.  Walkerde,  695 


Wallerian,  886,  892 
Walmstcdtiie,  274 
Walpurgite,  W  a  purgin,  860 
Waltheritf,  307 
Waluewttc.  6:»9 
WaDdtjteiD.  274 
Wapplente.  8b  1 
Warfngiouite,  9-J5 
Warrenite.  120 
Warringtonite,  925 
WarwickiU.  88 1 
WashiiigtoDite,  217 
Wasite,  526 
Wasiier,  20~i 
WitSHerblei,  41 
Wasserbleisilber.  40 
Wassergliiiimer,  650 
Wasserkies,  94 
Wassersappbir,  419 
Water,  2<'5 
Water-sappbii-e.  419 
Wattavillite,  950 
WaTelllte,  842;  254 
Webskyite,  «74 
Websterite^  970 
WehrUto,  40,  ia>2;  541 
Weibyeite,  291 
WeicbbraunslelD,  248 
Weicheiseiikies,    «.    Wasser- 

kies,  94 
WeichmuDgan.  248 
Weissbleiei-z,  286 
Weisserkies.  9 
Weisserz.  96,  104 
Weissgoldcrz,  108 
Wet»sgQltigerz..l24,  187 
Weissian.  v.  ^colecite,  604 
Weissigite,  815 
Weissiie.  421 
Weisskupfer,  44 
Weisskiipfererz,  79:  95,  96 
Weissnickelkies.  88,  101 
Weiaspiessgliinzerz.  199 
Weiss-SylTauerz,  108 
Weisstellur.  104 
Wernezita,  468 
Werthemauite,  970 
Westanite.  499 
Wheel  ore,  126 
Wheelerite,  1008 
Whewellita,  998 
Wbite  antimony,  199 

arsenic,  1U8 

cop{)er,  44 

copperas,  989,  956 

rarnet,  842 

mm  pyrites.  94 

lead  ore,  286 

nickel,  88.  101 

olivine.  450 

tellurium,  108 

vitriol.  989 
Whitneyite,  45 
Wicklowite.  792 
Wichtine,  Wicbtisite,  1053 
Wiesenerz,  351,  350 
Wilhelmite,  460 
Wlllcoxite.  668 
Willemite,  460 
Williamsite.  460.  669 


Wilsonite.  478,  633 
Wiluiie.  487.  477 
Wiiiebiirgtie,  9.U 
Winkkriie.  20U 
WiukworUiiie.  883 
Wiseiiuc,  241 
Wi^erite,  :^58 
Wismuih,  Gediegeu.  18 
Wismutbbleierz,  122 
Wismuihblende,  486 
Wlsuuithglauz,  88 
Wismutbkobaltera,  89 
Wismutbkupfererz,  118, 119, 

128 
Wismutbnickelkies.  75 
Wismutbuickelkobaltkies,  76 
Wismuthocker,  200 
Wisniuihozyd,  Kolena.,  390, 

807 
Wismutbsilber,  45,  133' 
Wismutbspalb,  807 
Witbamite,  516 
Witherito,  284 
Wittichenite.  Witticbite,  138 
Wiltiugite,  704 
Woclieinite,  3.M 
Wodankies,  «.  Gersdorfflle  ' 
WOhlezite.  876  < 

WOlcbite,  126 

Wolcbonskoite.  099  •  < 

Wolfachita,  102 
Wolfram,  982  ^.      ■ 

Wolfranibleierz,  989        '  i 
Wolf  Famine.  982 
Wolframite.  983 
Wolfriimocber,  303 
Wolf^bergite.  H8;'123 
Wollongoiigfte,  1024 
Wollaatonita,  871 ;  1063 
WoluYii.  902 
Wood.  Fossil,  Petrified.  189. 

195 
Wood  copper,  786 
W(K)(I  opal.  195 
Wood  tin.  285 
Woodwardite,  963 
WOitbire,  498 
Wulfenlte,  989 
Wundererde,  696 
Wundersalz,.  981 
WUrfebinhydrit.  911 
WOrfelerz.  847 
WQrfelgyps,  910 
WQrfelspath.  910 
WQrfelzeolitb.  589 
Wurtziliie.  1019 
Wnrtsita,  70,  1051 


Xantharsenite.  769 
Xantbiosite,  870 
Xantbitane,  716 
Xanthite.  477 
Xiintbonrsenite,  769 
Xanthoconite.  149 
XHntboknn.  149 
Xaniholite.  558 
XanthophylUta.  689 
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Xantbopyrites,  84 
Xantbortbit,  522 
XanthcMiderito,  251,  964 
Xenolite.  498 
Zenotime,  748 
Xonaltiie,  569 
XoDOtlite.  569,  1052 
Xylite.  Xyloille,  711 
Xylocblore,  566 
Xyloretinile.  1009 


YaDolite.  627 
Tellow  copperas,  964 

copper  ore,  80 

lead  ore.  989 

terurium,  108 
Tenite,  541 
Yeremeyevite,  875 
Yeso,  988 
YouDgite,  108 
Ypoieime,  794 
Ytterbile.  509 
Yttererde,  «.  Yttrium 
Ytterflussspatb,  182 
Yttergranat,  487.  448 
Ytterspatb,  748 
TttriaUto.  612 
Yttrium  carbonate,  806 

fluoride,  182 

nlobates,  729.  789,  744,  etc. 

pboBpbate.  748 

silicates.  418.  509,  612,  622, 
698.  1047 

tantalate.  789 
Yttrocalclt.  182 
Yttrocererite,  182 
Tttrocerite,  182 
Yttrocolumbite,  «.  Yttrotan- 

V    talite.  788 
Yttrogiimmlte,  898 
Yttroflmenite.  788.  789 
TttrotantaUta.  788;  729 
Yttrotitanite,  717 
Yu.  Yu-shih.  871 


Zaflrp,  Sp.,  «.  Sapphic^  210 


Zala.  «.  Borax 
Zauitite,  806 
ZaraUte,  806 
Zeagouite.  586 
Zeasite.  v.  Opal,  194 
Zeilauite,  220 
Zel  Ikies.  94 
Zeolite,  Cubic,  505;  589 

£fflore8ciDg.  587 

Featber.  600 

Fibrous.  600.  604.  605 

Foliated.  574.  588 

Mealy.  600,  605 

Needle,  600 

Pyramidal,  566 

Radiated,  588 
Zbolitbs,  570-610 
Zeolitb.Scbwarzer,  509 
ZepharoTichit«.  825 
Zerrmattite.  669 
Zeugite.  829 
Zeunerita.  ^57 
Zeuxite.  567 
Zeylnnlte.  220 
Ziauite,  o.  Cyaulte,  500 
Ziegelerz.  206 
Zletrisiklte.  999 
Zigueliue.  206 
Zillertbite.  885 
Zimapanite.  161 
Zinc,  Native.  14.  1052 

Red  Oxide  of,  208 
Zinc  aluminate,  228 

arsenates,  786,  819,  841 

bromide,  161 

carbonates,  279;  280,  298, 
299 

ferrate.  227 

iodide.  161 

oxide.  208 

oxysulphide,  107 

pboapbate,  .808 

silicates,  460.  546:  485 

sulphates.  912.  989,  977 

sulpbides,  59.  70 

vanadates.  787, 7^1 
Zinc  blendje.  69 
Zinc  bloom,  299 
Zinc  vitriol.  939 
Zinc  ore.  Red.  208 


Zincalnminite.  977 
Zinoito.  208.  1052 
Zinckeuit.  112 
Zinco,  14 
Zlucocalcite,  209 
Zinconise.  ^ 
Zink,  14 

Zinkarseulat,  819 
Zlnkazurit.  298 
Zlnkblende,  51i 
ZlnkblQtbe,  299 
Zinkeisenspatb.  279 
Zinkanita  112 
Zlnkfablerz,  187 
Zlnkglas,  546 
Zinkit.  208 
Zlukkieselerz,  546 
Zinkoaita.  912 
Zlnkox3'd,  208 
Zlnkpbyllit.  808 
Zlukspatb.  279 
Zinkviiriol.  989 
Zlnn,  Gedlegeii.  24 
Gescbwefeltes.  88 
Zinnerz.  284 
Zinngraupen.  285 
Zlnnkles.  88 
Zinuober.  66 
Zinnstein,  284 
Zinnwaldite,  626 
Zippelte.  978 
Zircarbite.  1052 
Zircon.  482 
Zlrconlte,  482 
Zirconium      silicates,     4Q: 

874.  375,  876,  877   409. 

412 
Zlrkon-pcktolltb.  874 
ZlriUe,  255 
ZOblitzlte,  674 
Zoiaito.  51H,  1085 
ZOleslln.  905 
Zouocblorite,  610 
Zorgite,  58 
Zundererz.  128 
Znnyita,  486 
Zurlite.  474 
Zwieselite,  777 
Zwitter,  285 
Zygadite,  828 
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EBEPATORY  NOTE. 


This  First  AppendfT  to  the  Sixth  £d!tioa  of  the  Sjrstem  of  HIneniYogj  ftsued  in  1809  k 
designed  to  make  the  work  complete  up  to  and  Including  the  early  part  of  1899. 

Tbis  Appendix  contains,  first  of  all,  full  descriptions  of  the  species  announced  as  now  since  the 
publication  of  the  Bystem.  There  are  no  fewer  than  one  hundred  and  sixty  names  here  in- 
cluded, and  their  place  in  the  general  scheme  of  classification  adopted  In  the  System  Is  shown  In 
the  classified  list  giyen  in  the  Introduction.  Unfortunately  many  of  tbe  new  names.  Introduced 
into  the  science,  during  this  period,  have  little  claim  to  recognition,  either  because  of  the  luconif 
pleteness  of  the  original  examination  or  the  unsatisfactory  nature  of  the  material  Inrestlgated. 
On  the  other  hand  a  considerable  part  of  the  descriptions  leare  nothing  to  be  desired  both  aa 
regards  fullness  and  accuracy.  The  relative  importance  of  the  new  names  Is  approximately 
indicated  by  tbe  type  used  in  the  classified  list 

In  addition  to  the  description  of  new  mineralB,  this  Appendix  is  Intended  to  contain  a1.«o  refer- 
ences to  all  important  papers  on  mineral  species  published  during  the  period  named;  with  each 
reference  is  given  a  concise  statement  of  Its  character,  and  so  far  as  possible  a  summary  of  its 
contents.  Since.  howeTer,  the  additions  to  mineralogical  literature  have  been  very  numerous,  it  baa 
been  necessary  in  order  to  keep  this  work  within  reasonable  compass  to  adhere  rigidly  to  a  system 
of  extreme  brevity  of  expression  and  conciseness  of  arrangement.  All  minerals  named  are,  for 
convenience,  placed  in  alphabetical  order. 

For  ail  explanation  of  the  AbbrefntUioni  made  use  of  in  the  case  of  periodicals,  ali«o  of  the 
crystallograpbical,  optical  and  chemical  symbols  employed,  reference  Is  made  to  the  Introduction 
to  tbe  System  (1892),  pp.  xlv-li,  and  pp.  xili-xL  General  abbreviations  are  explained  on  pp. 
Ixi-lxiii. 

Tlie  Bibliography  includes  the  full  titles  of  prominent  volumes  published  since  1891.  In  addition 
attention  is  called  to  the  large  number  of  important  memoirs  on  pbysiciil  subjects,  recently  Issuedp 
particularly  those  on  tbe  molecular  structure  of  crystals  as  related  to  the  symmetry  of  form  by 
Fedorow,  SchOnfliee,  Qoldschmidt.  Barlow.  Viola,  and  others.  These  and  other  related  papers 
will  be  found  either  In  full  or  as  abstracts  in  Oroth's  invaluable  ZeiUcfirift  fur  Kry9UUlograpM$ 
und  Mineraloffie,  vols.  2O-^0  inclusive. 

Tbe  thanks  of  the  author  are  due  to  his  colleagues.  Prof.  S.  L.  Pen  field  and  L.  V.  Pirsson. 
The  former  has  luid  tbe  kinduess  to  furnish  brief  aoooonte  of  aoiiie  new  ipaoftea  now  for  the  first 
time  publicly  described. 

Mbw  Havbii,  June  1.  ISM. 
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CLASSIFIED  LIST  OP  KEW  NAMBa 


I.  NATIYE  ELEMENTS.  Min.  pp. 

JoBKPHnrrnB  (p.  88),  FeaNf*.    Near  Awarulte,  Mln.  p.  99. 
Gxaphitlte  (p.  81).    Yar.  Graphite,  Min.  p.  7. 

II.  SULPHIDES,  TELLURIDES,  ARSENIDES,  ETC.,  Mia.  pp. 

Orcnuhgitb  (p.  81),  Bl4TeSt.    Near  Tetradymite,  Min.  p.  89. 

Quirogite  (p.  68).     An  impure  Galena,  Min.  p.  48  f 

Heazlewoodite  (p.  88),  Folgerite  (p.  52).    Essentially  Pentlandite,  Min.  p.  6& 

Ounnarite  (p.  81),  FetNiiS*  ?    Near  Pentlandite. 

Hauchacornita  (p.  88),  (Ni,Co)t(6,Bi,Sb)«.    Near  Polydymite,  Kin.  p.  9& 

BARRACAinTB,  CupropyHte  (p.  21).    Near  Cubanite,  Min.  p.  79. 

Blueite  (p.  56),  Wbartonite  (p.  56).    Same  as  PyHte,  Min.  p.  84. 

WiUyamita  (p.  78),  CoSbS.NlSbS.    Near  Ullmannite,  Min.  p.  91. 

BiBMTJTOBMALTITB,  NiCKEL-BKUTTEBTTDITB  (p.  68).     YarletieS  of  Skuttenidltib  MID.  pli  Ml 

Gk>ldaclimldtita  (p.  80).  Au* AgTe*.    Near  SyWanite,  Min.  p.  108. 
Ealoooblits  (p.  88),  HgAutAgaTet. 

m.  STJLPHOSALTS.  Min.  pp.  109-161. 

1.   SuiiPHABSBNITBa,    SuiiPHANTIMONITBB,   VTO, 

Andorite.  Webnerite,  Sundtite  (p.  4),  2PbS.Ag,8.8Sb,Si.    Related  to  ZtokanUe  Qtooa 
Hfn.  p.  111. 

Lorandita  (p.  48),  Tl.S.AstSi.    Near  Miargyrite.  Min.  p.  116. 

Fearoeite  (p.  60),  9AgtS.AstSt.    Near  Polybasite,  Min.  p.  146. 

Rathita  (p.  68),  contains  8,A8(Sb),Pb.    Related  to  Dufrenoysite,  Min.  pi.  1S0»  and  JaowMa* 
lie,  p.  122. 

2.   SniiPHOSTAinTATBB. 

Canfialdlta  (p.  18),  4Ag«S.(Sn,0e)S,.    Near  Argyrodite,  4Ag«8.Ge6i,  pi  9i  and  MId.  pi  IML 
Oylindzita.  Eylindrit  (p.  21),  6PbS.Sb,St.68n8t. 
Franokeita  (p.  26),  6PbS.Sb«S..2SnSt. 


IV.  CHLORIDES.  BROMIDES,  IODIDES,  Min.  pp. 

1.    AmiTDROUS  CHI.ORIDE8,  ETO. 

Bfanhita  (p.  46),  Cu J..    In  Group  witb  Nantokite,  p.  184. 
Btlaraita  (p.  47),  Ag.I,.      "       "         "  "  " 

Oapro-iodargyrlta  (p.  21),  CuI.AgI  or  Cu«T,  Agsli. 

2.    OXTCHIiORIDBS. 

Panlanrlonlta  (p.  60),  PbClt.Pb(OHi)t.    Near  LnurionMe,  pi  IIL 
Pflofioldito  (p.  61),  Fb0.2PbCl.. 
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Vlll  CLASSIFIED  LIST  OF  NEW  NAMES. 

GuMENOiTB,  PsBUDOBOLEiTE  (p.  52).     Near  Percy] ite  and  Boleite^  Min.  pp.  173  and  1088L 
Metakocbbinb  (p.  46).     Near  Nocerite,  Min.  p.  174  ? 

V.  OXIDES,  Min.  pp.  188-260. 

Qu\RTZTNE,  LuTficiNE,  LuTicciTE  (p.  58).     Near  Quartz,  Min.  p.  188. 
Culmite,  Guanabaquile,  Guauabacoite  (p.  58).     Same  as  Quartz. 

MiTCHBLLiTB  (p.  17).    Var.  Cbromite  (Magnochromite),  Min.  p.  228L 

Baddele3rita,  Brazilite  (p.  8).  ZrO.. 

Dicksbergite  (p.  23).    Same  as  Rutile,  Min.  p.  287. 

Mesabite  (p.  80).    Var.  GOthite,  Min.  p.  247. 

Scbulzenite  (p.  61).    Near  Asbolite,  Min.  p.  258. 


OeikieUte  (p.  28),  MgO.TiO,. 

Bizb3rite  (p.  10),  FeO.MnO,. 

Senalte  (p.  61).  (Fe,Pb)0.2(Ti,Mii)0,. 

ZirkeUte  (p.  75).  (Ca.Fe)O  2(Zr.Ti,Th)0,. 

The  above  may  properly  be  placed  with  the  Titanates  (Manganate^  Ziroooates)^ 

VI.  I.  CARBONATES,  Min.  pp.  261-809. 

Morthnpita  (p.  49),  MgCO..Na,COs.NaCl. 

PirsBonite  (p.  53),  CaCOs.NaiCOi.2H|0. 

Ktypeitb  (p.  89),  CaCOs. 

Hydrocalcite  (p.  86). 

Tanispite  (p.  67).    Var.  Dolomite,  Min.  p.  271. 

Calciatroutite  (p.  18).    A  mixture  of  Calcite  and  Strontlanlte. 

VI.  2.  SILICATES. 

A.  Anhydrous  Silicates,  Min.  pp.  810-563. 

Spidid]rmito  (p.  24),  HNaBeSiaOt.    Near  Eudidymite,  Min.  p.  818. 
Oelaian  (p.  15),  BaAUSisO*.     Barium  Feldspar,  near  Anorthite,  Min.  p.  887. 

Urbanlte,  Lindeslte  (p.  70),  (Ca,Mg)SiOa  +  2NaFe(SiOs)s.    Pyroxene  Group,  Min.  . .  814. 

Fedoroyitb  (p.  57).     Bet.  iEgirite-augite  and  jJSgirite,  Pyroxene  Group,  Min.  p.  844. 

Hainite  (p.  81),  contains  Ti.  Zr,  Na,  Ca.  Related  to  L&venite,  p.  875,  WOhlerite,  Min.  p.  878,  etc. 

Habtingsitb  (p.  8),  Philifstaditb  (p.  8),  Xiphonite  (p.  8).    Referred  to  Amphibole,  IDii. 
8S5. 

Rhodusite  (p.  29).    Near  Glaucophane,  Min.  p.  899. 

Cataphoritb  (p.  14).    Bet.  Arfvedsonite  and  Barkeyikite,  Min.  pp.  401,  403. 

Crosbite  (p.  20).    Bet.  Glaucophane  and  Riebeckite,  Min.  pp.  899,  400. 

Vallate  (p.  71).     Near  Anthophyllite,  Min.  p.  884. 

Elpidite  (p.  24).  HeNa.ZrSieOiB.     Related  to  Cntapleiitf*.  Min.  p.  412. 

Hardystonite  (p.  32),  OaaZnSitOT.     Near  Ganomalite,  Miu.  p.  422  ? 

Nasonlte  (p.  48).  (Ca,Pb)ioCl,Sie09i. 

Rhodolite  (p.  28),  Laooriolite  (p.  28).    Varieties  of  Garnet,  Min.  p.  437. 
Ransfltite  (p.  28).     Same  as  Garnet  (spessartite),  Min.  p.  442. 

Glancochroite  (p.  29),  CaMnSiOi.     Chrysolite  Group.  Miu.  p.  449. 

Iddingsite  (p.  86).     Probably  an  altered  ChrysoHle.  p.  451. 

Fnggerlte  (p.  87).     Near  Geblenite.  Min.  p.  476. 

Manganandalusitb  (p.  4).  Maltbsite  (p.  4).     Varieties  of  Andalusite,  Min.  p.  49flL 

Thalenite  (p.  68),  H^Y^Si*©,..     Near  Yttrinlite,  Min.  p.  512. 

Clinozoisite,  Elinozoisit  (p.  17).    Calcium-epidote  (monocliuic),  Min.  p.  516. 

m 
ELanoockit«  (p.  82),  contains  81,  Pb,  Ca,  Sr,  Al,  Fe.    Epidote  Group? 

Prolectit;  (p.  56),  probably  Mg[Mg(F,0H)]Si04.    Humite  Group.  Min.  p.  586. 


CLABBIFIEB  LIBT  OF  NEW  NAMES.  IX 

GUnohedrito  (p.  17),  HiZDCa8i04.    Near  Oalamine,  Min.  p.  646. 
LawMnita  (p.  41),  H«CaAliSiiOio.    Near  Carphollte,  Min.  p.  549. 
Roablingito  (p.  60),  6H«OaBiO«.20aPbSO«. 
CoBMOCHLOBB,  Ko8mochk>r,  Kosmoehromit  (p.  20).    A  chromium  silicate. 

B.  Otkeb  Shjoatbs,  chibflt  Htdroub  Species,  Miu.  pp.  66d-71L 

Wallaite  (p.  73),  RA],SiiOi«.8H,0.    Pbillipslte  Group,  Min.  p.  679. 

Bilonita  (p.  36),  H«CaK«Na.AU8i«0iT  +  ^HtO. 

Oonnardita  (p.  80),  (Ca,Na«)>AU8i.0,»  +  5tH.O. 

Mbtadbbminb  (p.  66).    Near  Stilbite,  Min.  p.  688. 

Mbtascolbzitb  (p.  61).    Near  Scolezite,  Min.  p.  604. 

Lembbrgitb  (p.  43),  6Na.Al,8itO,  +  4H,0. 

Baddbckitb  (p.  7).    Near  Muscovite,  Min.  p.  614. 

Caswellite  (p.  14).    Altered  mica. 

BRACOinTB  (p.  66).    Yar.  Talc,  Min.  p.  678. 

Pseudoftbofhyllitb  (p.  66).    Near  Pyrophylllte,  Min.  p.  691. 

HoBFBRiTB  (p.  86).  2FesOi.4SiO«.7HtO.    Near  Chloropal,  Min.  p.  70L 

AiiBXANDBOLiTB  (p.  7),  contalns  HsO.AUOi,CrtOi,S10t. 

Batatetb  (p.  9),  contains  HiO,MgO,  AUOi,SiO,. 

Taylorlte  (p.  67).    A  clay. 

Weldite  (p.  72),  contains  SiOt,  AI.Os,  Na.O. 

TiTAKO-SlLICATBS,   TiTANATEB,   Min.  pp.  711-734 

LAMFBOFBTLLnnB  (p.  40).    Near  Astrophyllite,  Min.  p.  719  ? 

Naptnnlte  (p.  49).     Near  Titanite,  p.  713. 

Xnopite  (p.  89).    Near  Perovskite  and  Dysanalyte,  Min.  pp.  723,  724. 

Other  Titanatea  are  mentioned  on  the  preceding  page. 

YL  8.  NI0BATE8.  TANTALATES.  Min.  pp.  785-746. 

BCoiaita  (p.  48),  Fe(Nb,Ta),0,.    Near  Taplolite,  p.  788. 
Btibiotantalitb,  6btOi.(Ta,Nb)tO»  ? 

YI.  4.  PHOSPHATES,  ARSENATES.  ETC.,  Min.  pp.  747-861. 

AdaUta  (p.  1,  also  Min.  p.  1052),  (MgOH)CaA604.    Wagnerite  Group,  Min.  p.  775» 

Tilaaita  (p.  68),  Fluor-adelite,  (MgF)CaA804.  **  "  "  •• 

Manganbbrzelute  (p.  10).    Nenr  BerzelHte  (Pyrrharsenite),  Min.  758. 

Rhodophosphite  (p.  59).    Same  as  Apatite,  Min.  p.  762? 

Retsian  (p.  59).    Basic  arsenate  of  manganese,  etc. 

Gersbyite  (p.  28).    Near  Lazulite,  Min.  p.  798. 

Hautbfbuillite  (p.  83).  (Mg,Ca)iPiOft  +  8H,0.    Near  Bobierrite.  Min.  p.  817. 

Wardite  (p.  71).  2A1,0..P,0,.4H,0. 

MiWRRViTB  (p.  47).  A1,0,  P,06.7H,0. 

Uliihlite  (p.  71).     Same  ns  Vurlacite,  Min.  p.  824. 

Kehoeitb  (p.  88).  ZuO  4AUOs.5P40».9H,0. 

OamoUte  (p.  18),  K,0.2U,Os.Y.O».8H,0. 

The  following  are  imperfectly  described  arsenates,  or  antimonates,  of  manganese  or  Iron, 
or  both : 

Basiliite  (p.  9),  Chloroarsenian  (p.  16),  Chondrostibian  (p.  17),  Elfstorpite  (p.  24),  Lampro- 
■tlbian  (p.  40),  Magnetoatlbian  (p.  44),  Melanostibian  (p.  44),  Rhodoarsenian  (p.  59),  SJOgrurrite 

(p.  e2). 

ANTiMONATBa,  Min.  pp.  861-866w 

Tripnhyita  (p.  70).  3FeO.Sb,0». 
J>«rbyUta  (p.  22),  6Fe0.5TiO,.Sb,0». 
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X.ewiidta  (p.  42),  5Ga0.2TiO,.8Sb,0». 
Manseliito  (p.  45).  4(Ca.Pb)O.TiO,.28b,0». 

Phobfhatbs  (Abbbnateb)  witk  SuLFBiLTSS,  MiflL  pp.  86MQ8L 

ZiOiMnite  (p.  44),  2PbSO«.8(FeOH}iA.O,  +  12H,0. 
MuDkforadte  (p.  48).    Near  Bvanbergite,  Min.  p.  868. 
Munkrudito  (p.  48).  *'  "  ••  •' 

VI.  5.  BORATES,  Min.  pp.  874^688. 

Afoharito  (p.  6),  aBigtB,0».2HtO. 
Bnlphoborlta  (p.  65).  4MgHBO>.2Mg80«.7H,0. 

Uranatbb,  Min.  pp.  880-896. 
MaokintoBhiU  (p.  44),  UOi.8ThOi.8SiOt.8H,0.    Near  Thorogummita,  Min.  p. 

VI.  6.  SULPHATES,  CHROMATES,  Min.  pp.  894-88L 

Langbeinita  (p.  40).  EaS0«.2MgS0«. 

Dietseite  (p.  23),  70a(10.),.8CaCrO«. 

Bbresoyitb  (p.  9),  6Pb0.3CrOi.COi. 

Salvadoritb  (p.  60),  (Cu.Fe)80«  +  THtO.    Kear  Piaanite,  Min.  p.  948. 

SiDSBOTiL  (p.  62).  FeSO«  +  6HtO. 

LM>nite.  EaliblOdite,  Kaliastrakanita  (p.  42),  K,S0«.Mg80«  +  4H.0.    Kear  BlAdila,  lOii 
p.  946. 

Seelandite  (p.  01).    Near  Pickeringite.  Min.  p.  968. 

Masrite  (p.  46).    An  alum  near  Halotricbite.  Min.  p.  964. 

Kamarbzitb  (p.  88),  (CuOH),SO«.Cu(OH)«.6HtO.    Near  Langite.  Min.  p.  ML 

Planofbkbitb  (p.  54),  Fe<Os.SOi.l5HtO. 

Idbizitb  (p.  86).    Near  Botryogen,  Min.  p.  972. 

CuBBiTB,  Kubeit  (p.  21).  contains  SOs.FcsOs.MgO.HtO. 

Kauaiite  (p.  88),  contains  SOt,AltOi,E,O.Na,O.UtO. 

Bouglisite  (p.  4).    A  mixture  of  anglesite  and  gypsum. 

VL  7.  TUNG8TATE8,  M0LYBDATE8,  Min.  pp.  9dMIK. 
Respite  (p.  58),  PbWO«.    Wolframite  Group,  Min.  p.  982  f 

VIIL  HYDROCARBON  COMPOUNDS.  Min.  pp.  999-1024. 

Alexielevite  (p.  2),  AUingite  (p.  2),  Burmite  (p.  12),  Cedarite  (p.  14).    All  near  Soodnlte  sod 
Amber.  Miu.  p.  1002. 

Courtzilite  (p.  20).    Same  as  Uintahite,  Min.  p.  102a 

Pelionite  (p.  51).  Var.  Cannel  Coal. 

Libollite  (p.  48).    Near  Albertite,  Min.  p.  1020. 

Tiflanyite  (p.  68).    Undetermined  hydrocarbon. 
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AcAMTBiTB,  p.  58.— Oryitals  of  silver  sulphide,  prismatic  and  apparently  orthorhombic,  occut 
at  the  Enterprise  mine»  Rloo,  Colorado.    Chester.  School  Mines  Q.,  16,  808, 1894. 

Wire  like  forms  from  Quanajuato,  Mexico,  referred  to  acanthite,  have  been  aDalyzed  br  Gtonth, 
Am.  J.  Sc,  44,  888, 1892. 
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Ademtb.  p.  1052. —The  following  is  a  full  description,  Hj.  8]5gran,  G.  FOr.  FOrh.,  13,  781» 
1891:  Bull.  G.  Inst.  Upeala.  1,  56.  18fiO: 

Monocllnic.  Crystals  rare,  tabular  1 0  or  pris- 
niutic  (m).  (Figs.  1,  2.)  Observed  forms:  a  (100), 
em\),  i?i(110),  /(Oil).  d(S21).  Measured 
angles:  ae  =  78*  16\  mm'"  (110  A  110)  =  87*  6'»?. 
7rt  d  lilO  A  221)  =  24*  45';  a  relation  to  wagner. 
ite  is  suggested  (see  foot-note).  Usually  massive, 
iu  embedded  grains. 

Cleavfige  none.  Fracture  conchoidal  to  un- 
tfven.  H.  =  5.  G  =  8 '71-8 -76.  Luster  res- 
inous to  greasy.  Color  gray,  yellowish  gray. 
Translucent.  Optically +.  Bx.  a  ^  = -f  88*  46'. 
Axial  nngle  large,  2E  =  106*  40^,  also  2E„  = 
58*47' (n  =  1-6708):  p  >  «. 

Composition,  HCaMgAsO*  or  (MgOH)CaA804,  analogous  to  the  wagnerite  group  (p.  775). 
Analyses.  R.  Mauzelius,  quoted  by  Sjogren: 

G.     As«0»   CaO    MgO    BaO  PbO  CuO   FeO  MnO  H,0     CI 

1.  Kordmark    8-71    5004    2548    1705     tr.      089      —      ^      164    425    024 

rFe,0.,A1.0i  0-30    Cu  0*26  =  99*60 

2.  L&ngban      8*76    50  28    2404    17*90    0*28    2*79    0*82    006    0*48    8  90        (r.  rr  100*02 

a.  Jakobsberg  8'72    48*52    28*18    19*25      —     2*41      —     009    1*27    8*99    SIO.  1*88=100*54 

Fuses  easily  B.  B.  to  a  gray  enamel.  With  soda  on  charcoal  yields  arsenical  fumes.  Soluble 
ill  dilute  acids.     The  water  goes  off  completely  only  at  a  high  temperature. 

Occurs  with  grains  of  magnetite  and  scales  of  native  copper  at  the  Kittel  mine,  Nordmnrk, 
Sweden;  also  at  the  Jakobsberg  mine  with  hausmaanUe,  etc.,  in  limestone;  with  other  arsenates 
aud  manganese  minerals  at  L&ngban.     Named  from  aStfXoi,  indittinct, 

A  related  mineral  from  the  Moss  mine  gave  LundstrOm  (quoted  by  Sjogren,  G.  FOr.  FOrh..  7, 
412.  ]8M.  Upsala.  p.  60):  As,Oa  49-78,  CaO  25*52.  MgO  18*98,  BaO  0*81,  MnO  1*69,  ZnO?0*a8, 
AU03.Fe«0s  0*83.  loss  (HsO)  2  86  =  100.     lU  character  is  somewhat  UDcertaln. 

See  also  TiUuUe,  which  is  a  fluoradeliU,  (MgF)CaP04. 

^GTRiTE.  pp.  864,  1046.— Reported  as  occurring  in  the  nepbelite-syenite  of  Paisano  Pass, 
Davis  Mts..  Texas.  A.  Osann,  4  Ann.  Rep.  Geol.  Surv.  Texas.  128.  1892.  Noted  also  in  rocks  at 
various  points,  ns  Salem,  Mass.;  Cripple  Creek,  Colo.;  Black  Hills;  Bearpaw  Mts..  Judith  Mts.  and 
Crazy  Mts.,  Montana. 


*  The  author's  angles  and  axes  are  hopelessly  at  variance.  He  calculates  d :  S :  ^  =s 
10989 : 1 :  1*5642.  fl  =  78*  15'.  This  nitio  for d:b  requires,  however,  mm"'  (110  a  110)  =  92*  55', 
not  87*  5'  as  stated;  also  the  value  92*  55'  gives  the  author's  angle  em  =  78*  8^^'.  Furthermore  he 
gives  110  A  2-il  =  •i4*  45'  and  001  A  221  =  75"  27'  (76*  26'  meas.),  but  001  A  ilO  =  101*  27',  hence 
001  A  2*31  should  be  76*  42'.  The  value  of  h  deduced  from  the  author's  fundamental  angles  (using 
110  A  110  =  92*  55)  is  0*8799,  not  1*5642;  but  the  measured  angles,  ea  =  73*  15'  and  cf  =  56*  2T. 
give4  =  15748. 
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jfiNiGMATiTB,  p.  406. — An  amphibole  occurring  in  the  "heumite"  of  Heum,  Norway,  mij 
belong  here,  cf.  BrOgger,  Erupt! vgesteine  d.  Krist.,  3,  98, 1896.  Reported  as  occurring  in  Teiai, 
see  seglrite. 

Investigation  of  etcbing-figures,  R.  A.  Daly,  Proc.  Am.  Acad.  Sc,  34.  425, 1899. 

AorivtOUTB,  p.  448.— From  near  Schwarzeuberg,  Saxony.  Frenzel,  Mln.  petr.  Mitth.,  16,  588» 
1896. 

AoxnLABiTB,  p.  1025. — Several  analyses  bave  been  made  by  Oenth  on  material  from  the 
origiual  locality;  the  purest  yielded  :  Se  18*90.  S  5*98,  Ag  79*41.  Cu  0*60  =  99*80  Dodecabedral 
crystals  gave  the  composition  of  argentite,  with  Se  =  8*75  (8 :  Se  =  7: 1).  Other  crystals  wen 
partially  altered  to  Jtephanite,  etc.    Am.  J.  Sc.  44.  881,  1892. 

Alabanditb,  p.  64. — Occurs  at  Tombstone,  Arizona,  in  large  but  rough  twinned  cubic 
crystals  with  tetrabedral  faces;  G.  =  4*081,  4*040;  analysis  gave  (Volckening):  S  86  91.  Mn  68-03 
=  99*94.    Moses  and  Luquer.  Sch.  Mines  Q.,  13,  286,  1892;  Moses,  Zs.  Er.,  22,  18,  1898. 

AiiBiTB,  pp.  827,  1085. — On  crystals  from  Revin.  Belgium,  see  Franck,  Bull.  Acad.  Bdg., 
21.  608,  1891. 

Crystallographic  and  optical  investieation  of  a  variety  free  from  calcium  from  Lakous,  Crete, 
Viola.  Min.  petr.  Mitth..  16, 185, 1895.  Zs.  Er.,  30.  428,  486,  1898.  Same  of  varieties  from  RuMiaa 
localities.  QliDka.  Zs.  Er..  22.  68, 1893;  26.  509,  1886:  Vh.  Min.  Ges.,  31,  1,  1894. 

Cleavage  and  parting  investigated.  Penfleld,  Am.  J.  Sc.  48,  115,  1894. 

Etching-figures,  T.  L.  Walker,  Am.  J.  Sc,  6,  182.  1898. 

See  also  Feldspar, 

Alezandrolite.  8.  M,  Loianitsch,  Ber.  Chem.  Oes.,  28,  2681,  1895,  and  Chem.  News,  69, 
248,  1894.— See  AvaUte. 

AlBi[ieiBviiB.  A  resin  from  the  Ealuga  Govrn.,  Russia.  Composition  ^  C  75*5.  H  12'5. 
O  12  0.  Investi^ted  by  Alexjejev  (Vh.  Min.  Ges.  St.  Pet.,  29,  201,  1892)  and  named  by 
Karnojitsky.  Zs.  Er..  24,  504,  1S95. 

Allanitb.  p.  522. — Crystals  described  from  Franklin  Furnace.  N.  J.,  Eakle,  Am.  J.  Sc.  47. 
436.  1892;  also  from  the  Harz  (orthite),  Luedecke,  Min.  d.  Harzes.  444,  1896;  from  Minerille, 
Essex  Co.,  N.  Y.,  H.  Ries,  Trans.  N.  Y.  Acad.  Sc,  16,  827,  1897. 

Forms  about  66  p.  c.  of  a  granite  on  the  east  shore  of  Lac  ft  Baude,  Champlain  Co..  Quebec; 
Hoffmann.  Rep.  G.  Canada,  7,  12  R,  1R94. 

Allingite.  i7.  ^iMn^  [Arch.  Pharm..  232,  1894].  Jb.  Min.,  2,  254ref.,  1896.  AfovilreiiD 
from  Switzerland,  related  to  succinite. 

Allophakb,  p.  698.— Analyses  of  Italian  varieties,  G.  D'Achiaxdl,  Att.  Soc.  Toic.,  Proc 
Verb.,  March  18,  1898. 

Albtonitb. — See  BronUiie, 

Altaitb.  p.  51.— Occurs  near  Liddle  Creek,  West  Kootanie,  Br.  Columbia,  HoffmanD,  Rep. 
G.  Canada.  6,  29R.  1898 ;  also  on  Long  lake,  Yale  district,  B.  C.  (anal,  by  Johnston),  Aid.,  8, 
11  R,  1895;  at  Choukpazat,  Upper  Burma,  Louis,  Min.  Mag.,  11,  216, 1897. 

Alunitb,  p.  974. — Occurs  at  Tres  Cerritos,  Mariposa  Co.,  California,  in  an  alunite-qnartzite. 
Turner.  Am.  J.  Sc.  5.  424,  1898.  At  Red  Mountain.  Ouray  Co.,  Colorado,  in  aggrentioos  of 
minute  crystals  with  enargite,  etc.  Analysis ;  SOs  88'98,  A1sO»  89*08.  E«0  4-26.  m«0  4  41, 
HaO  18*85.  insol.  0*50  =  100*48.  £.  B.  Hurlburt.  Am.  J.  Sc,  48.  180.  1894.  From  Knicker- 
bocker Hill.  Custer  Co..  Colo.,  anal..  Eakins,  Bull.  U.  S.  G.  Surv.,  90,  62,  1892. 

Aluroitb.  p.  685.— The  deep-red  manganese  mica  from  St.  Maroel,  Piedmont,  has  been  ana- 
lyzed by  Peufield,  as  follows  * 

SiO.       Al.O.      Fe,0,    Mn,0.    MnO      MgO       E,0       Ka,0      H.O 

58*22        2M9        1*22        0*87        018        6  02        11*20        0*84        5*75  =  99*99 

For  this  the  formula  preferred  is  HR.(A10H)A1(SiOa)4  with  R  =  MgOH.E  chiefly;  it  is  thos 
distinct  from  other  species  of  the  mica  group.  It  is  monoclinic;  cleavage  basal:  lamine  flexible. 
H.  =8.    G.  =  2-885-2*849.     Not  highly  pleochroic  2Ey  =  56"  5'-57'.  Am.  J.  Sc,  46,  288. 18»i 

Ambbb. — See  SnccnnTB;  also  the  new  names,  AUingiie,  BunnUe,  Cedarite,  etc. 
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Amfhibole,  pp.  885,  1026. — K.  von  Ersatz  divides  tbe  yarieties  here  included  into  tbree 
groups  according  to  prismatic  cleavage  angle:  Tremolite  series,  cleavage  anele  SS"*  10'  to  65*  25'; 
common  green  hornblende,  55*  25'  to  55*  85';  brown  basaltic  hornblende,  56*  iff  to  55*  50'.  Zs. 
Kr..30,  604.  1899. 

A  discussion  of  the  variation  of  extinction-angle  in  the  prismatic  zone  is  given  by  R.  A.  Daly, 
Pror.  Am.  Acad.  Sc,  34,  811,  1899.  See  also  by  the  same  author  an  exhaustive  investigation  of 
etching- figures  of  different  members  of  the  amphibole  group,  iMd.,  p.  874  (see  pfi%l%p$tadiU  below). 

On  the  composition  of  certain  rock-nuikinff  amphiboles,  from  the  Sierra  Nevada,  California, 
see  Turner.  Am.  J.  Sc,  7.  297,  1899.  Analysfs  (2*72  H«0)  of  amphibole  from  the  Durbach  mica- 
syenite,  Sauer,  Beitr.  G.  Heidelberff,  Mitth.  Bad.  G.  Landesaust.,  2,  252.  Analyses  are  given 
also  in  many  petrographical  memoirs,  Jahrb.  Min.,  ei  al. 

Synthetic  experiments  leading  to  the  formation  of  this  and  other  species,  Doelter,  Jb.  Min., 
1,  1.  1897. 

An  unusual  variety  (monoclinic-hemihedral  or  tricUnic?)  occurs  in  the  trachyte  of  Montesanto, 
Italy,  Franco,  Zs.  Kr.,  26,  828, 1895;  Kend.  Accad.  Napoli,  May-June,  1895. 

I     n    m 

An  amphibole  having  the  composition  of  an  orthosilicate  analogous  to  garnet,  (R9,R)aR«SltOif 
(cf.  syntagmatite,  Min.,  p.  388),  has  been  called  haatingHie  by  Adams  and  Harrington  (Am.  J. 
Sc.,  1, 210, 1896).  Occurs  In  grains  in  the  nephelite-svenite  of  Dungannon,  Hastings  Co..  Ontario. 
Opticallv  —  .  Birefringence  low.  t  nearly  coincident  with  h.  Ax.  pi.  |  h  (010).  Ax.  anrie 
small,  80*  to  45*.  Dispersion  p  >  «.  Absorption  e  =  li  >  s.  Pleochroism,  a  yw. -green;  li  and  t 
deep  bluish  green.    Analysia,  Harrington: 

SiO,    TiO,    A1,0,    Pe,0,     FeO     MnO    CaO    MgO    K.O   Na,0    H.O 
G.  =:8  488     3418     1-53     1152     12*62     21*98     0*68     9*87     1*35     2*28     8*29    0-35  =  99*60 

Another  aluminous  amphibole.  from  the  gabbro  of  Pavone,  near  Ivrea,  Piedmont,  Italy,  inves- 
tigated by  Van  Horn  is  also  nearly  an  orthosilicate.  Cleavage-angle  55*  42^.  G.  =  3*217-3*222. 
Extinction-angle  14*  SO'  to  15*  80'  on  h  (010).  Pleochroism  strong:  s  light  yellow;  t  brown,  tinge 
of  red;  c  brown,  tinge  of  yellow.     Analysis  by  Diltrich: 

SiO,      TiO,     AUOt     Fe.Os      FeO     MnO       CaO        MgO       E,0     Na,0     H,0 

39-58        tr,        14-91        401        10*67        Pr.        11*76        1806       0*62       2*87       2*79  =  100*27 

n  m  n  m  n 

This  corresponds  nearly  to  R»RtSi40ic  or  RsRfSisOn  (syntagmatite)  +  RiSi04.  Amer.  GeoL, 
21,  870.  1898. 

An  amphibole  from  Philipstad,  Sweden,  has  been  called  phiUpstadite  by  R.  A.  Daly  (Proc. 
Am.  Acad.  Sc,  34, 433, 1899).  It  shows  anomalous  etching-figures  on  m  (110)  and  b  (OlO)  (ibid,,  p. 
899);  pronounced  zonal  structure;  small  optic  axial  angle  (about  50*);  also  unusual  pleochroism  and 
absorption:  viz.,  a  light  brownish  green,  li  dark  yellow-green,  t  dark  blue-green;  li  >  c  >  a. 
It  is  optically  — ,  with  an  extinction-angle  on  6(010)  with  h=i+lti*V  (Ka).  An  analysis  by  Pisani 
gave: 

SiO,      TiO,     Al,Os    Fe,0s      FeO       MnO       CaO       MgO     Na.0      K,0       ign. 
45-20       0-84       7*34       7-55       15*80       1-52        12-80       8*40       0*80       0*87       0-70  =  100*82 

Xip?tanite  is  a  name  given  by  G.  Platania  (Accad.  Sc.  Aclreale,  5,  1898)  to  a  variety  occurring 
in  minute  crystals  with  hematite  in  cavities  of  a  slag-like  rock  at  Acicatena  (Etna),  Sicily.  Form, 
angles  and  cleavage  like  amphibole,  but  characterized  by  Hffht  honey-yellow  color  and  bv  feeble 
pleochroism.    Composition  undetermined.    Named  from  luphonia,  an  old  town  near  the  locality. 

See  RichieriU  (astochlte);  also  other  species  of  the  group;  new  names  are  Caiaphorke 
(Kataforite),  Oro$nU,  Bhoduiite. 

Akalcitb,  p.  595.— Crystals  described  from  the  Harz,  Luedecke,  Min.  d.  Harzes,  576, 
1896.  Also  from  Boylestone  Quarry,  near  Barrhead,  Renfrewshire,  Scotland;  doubtful  forms 
9  (543),  t  (421).  also  (882).    Heddle,  Trans.  Edinb.  G.  Soc.  7,  241,  1897. 

Optical  structure  investigated,  Monte  Somma,  P.  Franco,  Giorn.  Min.,  3,  232,  1892.  Same, 
from  Monte  Catini,  G.  D'Achiardi,  Att.  Soc.  Tosc. ,  Pisa,  1897.  Discussion  of  optical  structure, 
with  relation  to  a  new  artificial  silicate,  G.  Friedel,  Bull  Soc.  Min.,  19,  14,  5,  1896;  ntso  with 
reference  to  effect  produced  by  loss  of  water,  Und.,  pp.  94,  868.  Further  discussion  of  optical 
structure,  especially  in  relation  to  leudte,  Klein,  Ber.  Ak.  Berlin,  290, 1897,  and  Jb.  Min.,  Beil.- 
Bd.,  11,  474,  189. 

Analysis,  from  Friedersdorf  on  the  Lahn,  Brauns,  Jb.  Min.,  2,  4,  1892.  From  the  Plauenschen 
Gruud,  Dresden,  Z«chau,  Abh.  Ges.  Isls,  p.  94,  1893. 

Occurs  in  a  dike-rock  at  Hamburg,  N,  J.,  derived  from  leudte,  Kemp.  Am.  J.  Sc,  46,  298, 
1893.  Also  in  analdte-diabase  of  San  Luis,  California,  Fairbanks,  Bull.  Dept.  Geol.  Univ. 
California,  1,  273,  1895. 

Present  as  a  primary  constituent  in  certain  igneous  rocks  (monchiquite),  Pirssoa,  J.  Geol..  4, 
079,  1896 ;  also  in  an  analcite-basalt  near  Cripple  Creek,  Colorado,  Cross,  J.  Geol.,  6,  684,  1897. 
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Anatabb. — See  Octahedrits. 

Ajtoalusitr,  p.  496.— Crystals  from  the  Pitzthal,  Tyrol,  sbow  the  new  forms,  i  (830),  t  (018). 
V  (054).  u  (082).  X  (112).     Haefele.  Zs.  Kr..  23,  551,  1894. 

A  variety  of  chlastolite  from  the  crystalliDe  schists  of  the  region  uorth  of  Ladoga  Lake  in 
eastern  Fiuland  is  called  nuUtesUe  by  J.  J.  Bederholm.  The  large  nodulifsshow  u  Maltese  cross  of 
wedge-shuped  parts  of  pure  materiHl.  separated  by  areas  of  impure  material.  G.  FOr.  POrh..  18. 
890,  1896. 

A  variety  containing  6  91  p.  c.  Mn«Os  is  called  JfanganandalusUe  by  H.  BftckstrOm.  Occurs  in 
miiscovite-quartzite  of  Yestau^.  Sweden,  differs  from  ordinary  aiidalusite  in  its  grass- green 
color  iiud  strong  pleochroisiii :  c  (a)  and  ii  il)  l>luegreen,  a  (h)  pure  yellow  and  most  absorbHl. 

Investigation  of  a  mineral  related  to  tindalusite  and  dumortierite.  from  the  granite  of  ilie 
Argentine  Republic.  It  is  marked  by  deep-red  pleochroism.  Romberg,  Jb.  Min.,  Beil  -Bti .  ^ 
840,  1898. 

See  also  Westaniie, 

Andestnb.  p.  888.— Stenzel berg,  Siebengebirge,  crystals  described  (new  form,  iSO),  Bufz.  Jh 
Miu..  1.  8t5,  1898.     See  also  Feldspar. 

Andorite.  J.  A.  Krenner  [Math.  term.  firtcsitO.  11,  119,  1892],  Zr.  Kr  .  23.497.  1894;  O,  T. 
Priornm\  L.  «7.  Spencer,  Min.  Mag..  11.  286. 1897:  and  Zs.  Kr..  29.  846.  Suiidtite.  W.  C.  Brogger,  Zs. 
Kr..  21,  193.  1898;  Pdldmann,  ibid,,  24,  124.  1894.     Webuerite.  SteUner,  ibid.,  24,  125,  1894. 

Orthoi  honibic.  Axes  d:b:h^  0*6772  : 1  :  0-4458.  100  a  110  =  84°  6i',  001  A  101  =  88'  21  J', 
001  A  Oil  =  24' If.  Forms:  a  (10t»),  ft  (010).  c((M)l);  ^  (61tO.  ^(510),  n  (210).  o  (320).  fli(lio), 
i  C^30),  A  (120);  A  (102).  0(305).  o- (208).  /<- (405). /(lOI).  «(.S02).  A  (301). // (902);  « (Oil),  r  (043). 
ir(0S2).  r  <021).  y(081);  v  (112).  ;r  (228).  p  (111),  «  (332).  9<221).  /3(331):  «  (211).  6  (864).  r(121). 
€  (362):  00  (1H2);  fl  (181);  a  (16t>):  C  {2-21 '7).  Angles:  mm*"  =  68'  12'.  Jf'  =  66"  43',  «c' =  48'  y, 
pj/  •=  106"  26'.  fJfl'  =  ♦85*  87i'.  w"'=  ♦28'  541'. 

lu  iigirregates  of  highly  modified  prismatic  crystals,  tabular  |  a  (100);  faces  in  prismatic  sooe 
vertically  striated.    Also  massive. 

Cleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  8~8'5.  G.=5*50.  Luster  metallic,  bril- 
liant.    Color  steel-gray.     Streak  blai  k. 

Composition,  PoAgSbaSf  or  2PbS.AgsS.8SbaSt.  Analyses. — 1,  Loczka;  quoted  by  Kreooer. 
2,  8.  G.  T.  Prior.     4,  P.  J.  Mann,  quoted  by  Stelzuer  (also  other  anals.  on  less  pure  material). 

G. 

1.  FelsObanya    6*841 

2.  *'  5-83 
8.  Oruro  5-877 
4.       •• 

First  described  by  Krenner  from  FelsObanya.  Hungiiry,  where  it  occurs  with  stibnite.  ansrtr.. 

lind  sphalerite,  nlsobaiite  and  manganosiderite.     Also  found  at  the  silver-tin  mines  of  Onim. 

Depnrt.  of  Oruro,  Bolivia,  especially  the  Itos  mine  (webnerite)  with  stibnite.  pyrite,  etc.    The 

mime  Andorite  is  given  for  Andor  von  Semsey  ;  SundtiU,  for  the  mining  director  L.  Bundt; 

Webnerite,  for  the  mining  engineer,  A.  Webner. 

The  identity  of  andorite.  sundtite  and  webnerite  was  established  by  Prior  and  Speocfr. 
'I'he  observed  list  of  forms  is  that  given  by  them;  the  position  and  fundamental  nitgles  tre 
those  of  BrOgger  (sundtite).  It  is  to  be  noted  that  the  annfysis  of  "sundtite"  by  Theiien,  quoted 
by  BrOgger  and  which  shows  only  a  trace  of  lead  (G  =  5*50).  it  is  now  stated  was  not  made  upon 
measured  crystals,  hence  it  appears  to  represent  another  species. 

Ai7GLB8iTE.  p.  907. — Crystals  described  from  the  Altai,  new  form  (016),  Jeremejev.  Vii.  Min. 
Ges.,  29.  174,  1892.  Crystals  from  unknown  source  show  the  new  form  r(255),  L.  J.  Spencer, 
Min.  Map.,  11,  107.  1899. 

Occurs  at  the  Wellington  mine,  Bear  Lake,  West  Kootanie.  Br.  Columbia.  Hoffmann,  Ref.  G. 
Caniida,  6,  27  R.  1892-93. 

A  mineral  having  the  form  of  anglesite,  associated  with  the  boleite  of  Bolfe,  Lower  Csli- 
fornia,  is  shown  by  Genth  to  have  the  composition  2PbSO4.CaSO4.2HtO,  and  to  lie  a  meclmtiiral 
mixture  of  anglesite  and  gypsum.  An  origin  from  a  possible  mineral  2PliSO«  CaS04  is  sn^- 
^psted  Am.  J.  Sc..  45.  82,  1898.  See  also  Mallard.  Bull.  Soc.  Min.,  16.  19.1.  1898.  This  mh- 
ptMiire  has  been  called  botiglieite  by  Cunienge.  af ter  M.  de  La  Bouglise  (cf.  Lacroix,  Bull.  Mua 
d'Hisl.  Nut.,  42.  1892). 

Anhydrite,  p.  910. — Molecular  properties  investigated,  also  of  other  species,  MQgge.  Jb. 
Min..  1.  71.  1898. 

Refractive  indices,  Zimanyi,  Zs.  Kr.  22.  841,  1898. 

Deposits  of  anhydrite  and  gypsum  of  Oulx  described  by  Colomba,  Att  Accad.  Torino,  33. 
779.  1897-98. 


s 

Sb 

Pb 

Ag 

Cu 

Fe 

28-82 

41-91 

22  07 

11-81 

0-69 

0  70  insol.  0  04  =  10004 

22*19 

41-76 

21-81 

11-78 

0-78 

1-45  =  99  67 

2206 

41-31 

24-10 

10-94 

0  68 

0-80  =  99-39 

28-10 

40-86 

24-80 

10-25 

0-65 

0-58  =  99-69 
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Formation  discussed,  R.  Brauns,  Jb.  Min.  2,  267,  1694.  Occurs  in  bluish  tabular  masses  In 
cavities  in  trap  rock  at  Lurnibee's  qqarry,  Northampton,  Mass.  Emerson,  Bull.  U.  S.  G.  Sunr., 
126.  26,  1895. 

Anorthitb,  p.  387.— Occurs  at  Buck  Creek,  Clay  Co.,  N.  C,  analysis  by  C.  H.  Baskerville, 

3uoied  by  Pratt.  Am.  J.  Sc,  6, 128, 1898.     Occurs  with  epidote  atPliippsburg,  Me.,  Clarke,  Am. 
.  8c.,  48,  42u.  1K94.     From  liaymond,  Me.,  anal.,  Melville,  Bull.  U.  8.  G.  8urv.,  113, 110, 1898. 
8ee  SL&ao  Feldspar. 

Anorthoclasb,  p.  824. — Analysis)  from  acmite-trnchyte  of  the  Crazy  Mts.,  Montana,  Hille- 
brand.  quoU-d  by  Wolff  und  Tarr.  Bull.  Mus.  Comp.  Zool.  16,  227,  1898. 

BrOggiM*  proposes  the  name  soiiu'inieroeiins  (Natronmikroklin)  and  discusses  relation  to  other 
n'ihed  teldpars,  Erupliygest.  d.  Kristiauiagebietes,  3,  11,  1898. 

An" HOPHYLLiTB,  p.  884.-— Occurs  at  Bakersville,  N.  C,  in  duuite:  crystals  analyzed  by 
B  iskerviilc  yielded  results  identical  with  those  of  Peufield  (anal.  1,  p.  885) ;  it  is  concluded  that 
Ihe  luiier's  8|)ecimens  came  from  this  locality,  Pratt,  Am.  J.  Sc,  5,  429,  1898. 

Gednte  (14  p.  c.  AliOs)  occurs  ns  a  course,  granular  rock  near  Harris's  Sotipstotie  quarry, 
Warwick,  Muss.  £merM(ni,  Bull.  U.  8.  G.  8urv.,  126.  86.  1895  (anal.,  Schneider,  Eakins).  On 
gcdrite-schisi  from  Yester  Silfberg,  Sweden,  see  Weibull.  G.  Ftfr.  F5rh  ,  18,  877  1896. 

Investigation  of  etching-figures,  R.  A.  Daly,  Proc.  Am.  Acad.  Sc,  34,  424,  1899- 

See  also  Asbettus  and  Valleite, 

Apatite,  pp.  762,  1027. — Oryst. — From  the  granite  of  Alzo,  Lake  Orta,  Italy,  G.  StrQver, 
Riv.  Min.  Itul..  12.  52.  1898.  From  Z5ptau,  Graber.  Min.  petr.  Mitth..  14,  269,  1894.  From 
the  emerald  mines  in  the  Ural,  with  (808T)  Jeremejev,  Yii.  Min.  Ges.,  Prot..  33,  65,  1895. 
Elba,  Artiui.  Riv.  Min.  It.l..  16.  15.  1896,  and  Rend.  Accad.  Line.  4  (2).  259,  1895.  Crystals  of 
manganapatite  (5*95  p.  c.  MnO)  from  the  yestiin&  mines,  Sweden,  gave  Weibull  ex  (0001  A 
1011)  =  40'  17'  20".     G.  FOr.  Forh..  20,  63.  1898 

Twin  crystjils  with  tw.  pi.  s  (1 121),  inclusions  in  the  andeeite  of  Mt.  Stavro,  Algeria,  are  noted 
by  Washington,  J.  Geol.,  3,  25,  1895. 

Discussion  of  vicinal  faces,  Karno^tsky,  Yh.  Min.  Ges.,  33,  65.  1895. 

Oomp. — Composition  discussed,  Kammelsber^.  Jb.  Min.  2,  88,  1897.  Analyses  of  many 
specimens  and  discussion  of  variation  in  composition,  Carnot,  Bull.  Soc.  Min.,  19,  185,  1896 ; 
Ann.  Mines,  10,  187,  1896,  (also  other  phosphates,  ib.,  S,  821,  1895,)  and  C.  R.,  122,  1875,  1896. 
Montebnis.  analysis  of  blue  variety,  Carnot,  Bull.  Soc.  Min.,  19,  214, 1896.  Ceylon,  occurring 
with  graphite,  Jaunasch  and  Locke,  Zs.  anorg.  Ch.,  7, 154,  1894. 

Aphthitalitb,  p.  897. — ^Vesuvius,  natural  crystals  seem  to  be  in  part  rhombohedral,  in  part 
orthorhomUic  and  biaxial,  P.  Franco,  Giom.  Min.,  4,  151,  1898. 

« 

Apophyxlitb,  p.  566  — OrjrBt.— Harz  Mts.,  Luedecke,  Min.  d.  Harzes,  672, 1896.  Kimberley, 
8.  Africa,  new  lorni?,  4  (119).  x  (^^8)*  ^  (88^).  Currie,  Trans.  Edinb.  G.  Soc.  7,  252,  1897. 

Colic).  Constantine,  Algeria,  crystals  described  and  analysis,  (dentil,  Bull.  Soc.  Min..  17,  11, 
1894.  No  tiooriue  was  found  ;  Friedel  also  remarks  on  its  absence  while  he  obtains  an  ammonia- 
chI  reaction,  ibid.,  p.  142.  A.  £.  ^ordenskiOld  found  fluorine  in  the  Collo  mineral  examined  by 
him  ;  he  also  shows  that  the  presence  of  ammonia  was  early  established  (1805,  Rose).  G.  F5r. 
FOrh..  16,  579.  1894. 

]>iscu8sion  of  optical  properties  as  influenced  by  heat  and  pressure,  Klein,  Jb.  Min.,  2,  165, 
1892  (also  less  complete  in  Ber.  Ak.  Berlin,  1892.  p.  217). 

Anal.— Grftngesbere,  Hallber^,  G.  F6r.  Forh.,  15,  327.  1898.  From  the  "blue  ground  "of 
Koppiesfontein,  near  Jagersfontem,  So.  Africa,  J.  A.  Leo  Henderson,  Min.  Mag.,  11,  818,  1897. 
From  the  Grand  Marais,  Minn.,  Berkey,  38  Ann.  Rep.  G.  Surv.  Minnesota,  1894,  p.  195.  See  also 
above. 

Akaoonitb,  pp.  281, 1027.— Oryit.— Neusnrgues  (Cantftl),  Gonnaid.  Bull.  Boc  Hin.,  14, 183, 
1^1:  16, 10,  1898.  Framont.  new  forma  (672),  (281),  (841),  (8*11*8),  and  othera  doubtful,  StOber 
[Mitih.  G.  Landes.  Els..Lothr.,  4»  118, 1894],  Zs.  Kr.,  27,  581.  Monte  Ramasso,  Liguria,  Italy,  new 
forms  (430),  (570).  (078),  (052).  (831),  (512),  (9-216),  (418),  (8-2-12),  (481),  (24-26-1).  (842).  (710  3), 
(852),  (188),  (271),  Negri,  Riv.  Min.  Ital.,  15,  65,  1896.  Harz  Mts.,  (0*1*12),  Luedecke.  Min.  d. 
Harzes,  338.  1896.  Chaudfontaine,  Belgium;  G.  CesAro,  Mem.  Acad.  Bele.,  63,  1897.  From  the 
araitiuthus  deposits  of  Yal  Lanterna,  Italy,  with  doubtful  new  forms  (17*16*0),  (ll'18'O),  (16  221), 
Uruirnatelli,  Riv.  Min.  Ital.,  18,  51,  1898,  and  Rend.  1st.  Lombardo,  30,  1116,  1897  (also  Zs.  Kr., 
31.  56.  1899). 

Crystals  from  Bicily  are  refarred  to  the  monoclinic  system  by  Ylola.  Zs.  Kr.,  28,  225,  1897. 

]>eterminaiion  of  the  heat  of  formation,  Le  (?hatelier,  C.  R.,  11,  890,  1898. 

TarntfmtaiU  in  crystals  from  Tarnowitz  described  with  2*2  to  4*8  p.  c.  PbO,  Traube,  Zs.  G 
Oes.,  46,  64,  1894. 
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Arfvedsonitb.  p.  401. — Investlgtition  of  etchiof. figures,  also  of  other  mamben  of  the  ampbl- 
bole  group,  R.  A.  Daly,  Proc.  Am.  Acad.  8c.,  34,  £>4,  1899. 
See  also  OatapharUe. 

Arotrodite,  p.  160.— Shown  by  Penfleld  to  be  isometric  and  tetrahedral»  not  monoclinic  is 
crystallization.  The  faces  m  and  o  (fig.  1.  p.  160)  belong  to  the  dodecahedron,  d  (110) ;  /and  k  to 
the  tetrahedron  o  (111),  and  e  to  (811).  Am.  J.  Sc.  46,  107,  1893.  and  47,  451,  1894.  Cf.  Wci»- 
bach,  Jb.  Min..  1,  98,  1894.  The  mineral  described  by  Penfield  wus  from  Boliyia,  and  was  tint 
named  canfieldite,  on  the  supposition  that  it  was  a  new  species,  like  argyrodite  in  composition,  but 
isometric ;  Inter  this  name  (see  this  Appendix,  p.  18)  was  transferred  to  another  sulphostaonate 
of  analogous  composition  also  from  Boliyia.  Penfield  shows  that  the  formula  of  argyrodite  is 
AgaGeS*  or  4Ag«S.GeSi  =  Sulphur  17*1,  germanium  6*4,  silver  76*6  =100.    Analyses : 

8  Ge  Ag  Fe,  Zn  Insol. 

1.  Bolivia     G.  =  6-26  (|)  1704  (j)  6-66  76  06  (l>013  0*29  =  100*06 

9.  Freiberg  G.  =  616  16*97  ({)  6*64  (|)  75*65  0  24         Hg  0*84  =99-74 

A  stanniferous  argyrodite  from  AuUagas,  Bolivia,  described  by  Prior  and  Spencer  (Mis.  Msg., 
12,  6,  1898)  occurs  in  regular  octahedrons,  in  part  spinel-twins ;  also  in  twinned  dodecahedroos. 
G.  =  6*19.  Composition  as  given  above,  but  Ge  :  Sn  =  6  : 2.  Analysis,  Prior :  8  16*45,  Ge4*99, 
8n  8*86.  Ag  74*20,  Fe  0*68,  Sb  tr,  =  99*68. 

Arsenic,  p.  11. — Occurs  at  Akadanimura,  Ohnogorl,  Japan,  in  rhombohedral  crystals,  Frenzel, 
Mhi.  petr.  Mitth.,  16,  529,  1896. 

Arbsnoftrite,  p.  97. — Weibull,  after  an  Investigation  of  the  mineral  from  various  Swedish 
localities  (also  Freiberg),  concludes  that  the  composition  and  form  vary  somewhat  for  different 
occurrences,  but  the  species  (when  pure)  has  the  formula  Fe(As,S) ;  well-formed  crystals  often 
enclose  impurities.  Zs.  Kr.,  20, 1, 1891.  Scherer  has  made  a  still  more  extended  investigation  of 
the  form  and  composition  of  the  mineral  from  many  localities  ;  he  finds  crystals  often  impure, 
having  a  zonal  structure,  but  aside  from  this  he  concludes  that  the  composition  is  expressed  bj 
fnFeSs  +  nFeASfl  with  m  :  n  =  1  :  1  nearly.  No  simple  relation  between  axisl  ratio  and  compo- 
sition was  found.  The  list  of  forms  (p.  888)  contains  the  following  not  given  In  If  in.,  p.  98 : 
d(310).  C(0'17  2),  6(054).  Zs.  Kr.,  21,  854,  1898.  See  also  idem.  »».,  22,  61,  1898.  analysis  of 
crystals  from  Weiler  in  Elnass. 

The  composition  of  this  and  related  species  has  been  also  discussed  by  Bammelsberg,  Jb. 
Hin.,  2.  46,  1897  ;  by  Starke,  Shock  and  Smith,  J.  Am.  Ch.  Soc.,  19,  948,  1897. 

Danniu  occurs  in  Graham  township,  Algoma,  Ontario  (analysis  by  Johnston  with  4  p.  c 
Co.  0*9  Ni),  Hoffmann,  Rep.  G.  Oanada,  5,  19  R.,  1889-90.  Also  occurs  at  the  Evening  Stsr 
mine,  Trail  creek,  West  Kootenay,  Br.  Columbia,  i&.,  8,  18  R,  1896. 

Abbebtub,  p.  886. — Investigation  of  various  asbestiform  minerals,  many  of  which  are  shown  to 
belong  to  fibrous  anthophyllite,  Merrill,  Proc.  U.  8.  Nat.  Mus.,  18,  281,  1896. 

Ascharito.  W,  Feii  [Ch.  Ztg.,  16,  827,  1891],  Zs.  Er.,  24,  626, 1894.  Found  in  white  lamps 
with  boracite,  in  kainite  and  halite  at  Schmidtmannshall  near  Aschersleben.  The  lumps  are 
made  up  of  microscopic  grains  showing  no  crystallization.  G.  =  1*85-1*95.  Nearly  Insoluble 
ill  water  and  more  difficultly  soluble  than  stassfurtite  in  acids.  Composition  of  material  freed 
from  other  salts  by  water  8Mg,B«0».2H«0.     Analysis :  |  BiO.  49*2,  MgO  42*8,  H,0  8*0  =  100. 

Abtochttb,  p.  1027. — The  brown  variety  of  this  supposed  new  kind  of  amphibole  is  identical 
with  Breithaupt's  richterite  (p.  891),  cf.  Hamberg,  G.  FOr.  FOrh.,  13,  801,  1891 ;  815gren.  i»., 
14.  258, 1892.  The  latter  author,  however,  suggests  the  name  natranriehierUe  for  the  blue  variety, 
which  contains  more  soda  and  less  potash  than  the  brown.    See  lUchterite. 

Abtrakanite,  see  BlodiU.    Kalium-abtrakanitb,  see  LeoniU. 

Atacamttb,  p.  172.— Crystals  from  Sierra  (^rda,  Chili,  examined  by  G.  F.  Herbert  Smith, 
are  prismatic  in  habit  with  the  pyramids  r  (111)  and  n  (121)  prominent ;  0(011)  small;  a  new 
pyramid  A  striated  |  edge  hU  in  part  corresponds  to  (182).  The  axial  ratio  calculated  from 
excellent  measurements  is  ct :  t :  ^  =  0*66180  : 1 :  0*75298.  Other  more  complex  crystals,  also  fn^m 
Atacama,  show  0(181),  p  (448),  o*  (882)  and  forms  with  doubtful  indices.  If  in.  Mag.,  12.  15. 
1898. 

AnoELiTB,  p.  847. — Cirstallized  specimens  of  this  hitherto  doubtful  species  examined  by  Prior 
and  Spencer  establish  its  character,  Min.  Mag.,  11,  16,  1895. 

Monoclinic  with  the  forms  a  (1001  b  (010),  c  (001),  m  (110),  x  (lOl).  r  (Oil),  n  (112).  o(il2),  and 
others  doubtful.    AxiaT  ratio :    d  :  7  :  4  =  1*6419  : 1  :  1*2706,  fi  =  67'  88}'.    Habit  tabuhu^  \e\ 
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also  triangular  and  tabular  |fn  or  prismatic  with  e  and  x  equally  developed.  CleaTaga:  m 
perfect;  t(101)  less  perfect.  Fracture  uneven.  Brittle.  H.  =4'5~5.  G.  =2*696.  Luster 
vitreous.  Colorless  to  white.  Optically  -\-.  Ax.  pi.  1 6.  Bx.  A  ^  =  -  84%  2E,.-  =  84'  43'.  Indices : 
a  =  lo736,  fi  =  \  5759.  y  =  1  5877. 

Composiliou  :  AlP04.At(OH)t  or  2AltOs.PtO».8H,0.    Analyses,  Prior : 

P«0»  A1,0,  CaO  H,0 

1.  34-60  51-40  0-11'  13  77=    99-88 

2.  85-33  50-28  O^O-  13-98  =  100*44 

■  Probably  foreign  to  the  mineral. 

The  specimens  examined  were  from  Machacamarca,  near  Potosi,  Bolivia,  where  it  occurs  with 
bouruonite,  octi^edral  pyrite,  zinkenite,  etc.  The  original  mineral,  described  by  Blomstrand,  was 
from  Westan&,  Sweden  ;  his  results  are  here  confirmed.  Augelite  also  occurs  In  Bolivia  at  the 
silver  mines  of  Taia^i  and  Porlugalete,  province  of  Sudchichas,  dept.  of  Potoai  (Spencer,  Mln« 
Mag,  ? 2,  1.1898). 

AuRiCHALGiTE.  p.  298. — Analysis.  Torreon.  Chihuahua,  Mexico,  Collins,  Min.  Mas..  10,  15. 
1892.  Campiglia  Maritima.  also  optical  examination,  G.  D'Achiardi,  Att.  Soc.  Tosc.,  Jtfem.,  16. 
8,  1898. 

AvALiTB.  p.  617. — An  analvsis  gave  Losanitsch  (Ber.  Ch.  Qtn.,  28,  2681. 1895.  and  Ch.  News, 
69.  243.  1894)  the  results  below  (1).  Accordim*  to  the  author  the  so-called  milo»in  of  Breit- 
haupt  (1888)  is  derived  from  the  alteration  of  avalite  and  is  a  mixture  of  two  minerals,  to  one 
of  which  (2)  he  limits  this  name,  the  other  he  cjiUs  AUxandrolitet  anal.  (3). 


SiO, 

A1,0. 

CraO, 

FCaO, 

MgO 

K.O 

H,0 

1.  AvaUte             6466 

20-46 

10-88 

1:18 

2-06 

4-61 

5-66=:   99-61 

3.  liUoiin             46  87 

80*18 

9*75 

0*91 

tr. 

tr. 

13-76  =  100-97 

8.  AUxandrolite  6207 

20*76 

18-74 

2-22 

tr. 

tr. 

10-88=   99-67 

Milosin  is  described  as  having  a  bluish -gray  color ;  under  the  microscope,  transparent,  crystal- 
line. Insoluble  in  acids.  Analysis  (2)  made  of  material  dried  at  180**.  Alexandrolite  has 
a  green  color,  opaque,  amorphous.     Soluble  in  hydrochloric  acid.    Also  dried  at  ISO"". 

AznnTB.  p.  627.— Oryst— Nordmark.  Sweden,  new  forms  S  (180),  y  (120).  Cr(061),  i?(061), 
^(441).  Q  (327).  X  (285),  Hj.  Sjogren.  Bull.  G.  Inst.  Upsala.  1. 1.  1893  and  G.  FOr.  FOrh..  14,  249, 
1892.  Bourg  d'Oisans,  Dauphin^,  Gonnard  and  Oflret.  Bull.  Soc.  Min.,  16,  75,  1898.  Quenast, 
Belgium,  Franck,  Bull.  Acad.  Belg.,  26,  17, 1893.  Harz  Mts.,  Luedecke,  Min.  d.  Harzes,  464, 
1896. 

Etching-figures  investigated,  T.  L.  Walker,  Am.  J.  Be,  6,  180.  1898. 

Composition  discussed,  Rheineck,  Zs.  Kr.,  22.  275,  1893.  Analyses  by  Mauzelius  of  varieties 
from  Nordmark  and  Dannemora  and  discussion  of  composition,  HJ.  Sjogren,  G.  FOr.  FOrh.,  17, 
279,  1895.    Bourg  d'Oisans,  analysis.  Jannasch  and  Locke,  Zs.  anorg.  Ch.,  6,  57,  1894. 

Occurrence  in  the  Pyrenees  described,  Lacroix,  C.  R.,  115,  739,  1892. 

AzuRiTB,  p.  296.— Ory»t.— From  Laurion.  new  forms  J(505).  !r(i06),  Tr(805)..  Zim&nyi,  Za. 
Kr..  21.  86,  1892  Willow's  mine.  Pretoria,  Transvaal  new  forms  A  (01*10),  r(263).  F'(l*8-16). 
Molengraaf.  Zs.  Er..  22,  156,  1898.  Mineral  Point,  Wis.,  new  forms  t  (807),  t  (§08),  H  (9*12*8), 
Hobbs,  Bull.  Univ.  Wisconsin,  1,  146,  1895,  and  Zs.  Er.,  25,  270.  1896. 

Babinotonite,  pp.  881,  1027. — Occurs  in  minute  crystals  on  gneiss  at  Buckland,  Mass., 
£merson.  Bull.  U.  S.  G.  Surv.,  126,  82,  1896  (anal,  by  Schneider). 

A  pyroxenic  mineral  from  the  "  mljakite  "  (augite-andesite)  of  the  island  of  Mijakeshima  is 
interpreted  by  Petersen  as  being  a  manganiferous  babingtonite,  Jb.  Hamb.  Wiss.,  8,  49,  68, 
1890. 

Baddockite.  G.  Ohr.  Ebffmann,  Hep.  G.  Canada,  9,  11  R,  1896;  Am.  J.  Be.,  6,  274,  1898. 
Occurs  in  small  isolated  scales  embedded  in  a  plastic  clay  near  Baddeck.  Victoria  Co.,  Nova 
Scotia.  G.  =  8*262.  Luster  pearly.  Color  copper-red.  Streak  tile-red.  Analysis.  R.  A.  A. 
Jubuston: 

SiO,  Al,0.         Fe,Oi  CaO         MgO  E,0         Ka,0         H.O 

48*96  13*85  26*82  117  2*66  8*47  0*22  8*78  =  99*92 

Ratio  for  RO:  RiO. :  SiO«  :E«0  =  1 :3  :8  :2,  or  formula  H4R(R.)iSi«0««,  the  quantivalent 
ratio  for  which  (3  : 4)  approximates  to  some  muscovites,  to  which  it  is  referred  as  a  ferruginous 
variety.  B.  B.  fuses  at  4*5  to  a  shiny  black  slag,  becoming  magnetic.  Decomposed  by  strong 
hydrochloric  acid  with  separation  of  slimy  silica. 
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Bftddeleyite.  L.  FUieher,  Kature,  46.  620.  1892;  Min.  Mag..  10,  148.  1808.  Bnzflile, 
E.  Husiftk,  Jb.  Miu.,  2,  141,  1892;  1,  89,  1898;  Min.  petr.  Mitth.,  14,  896,  1895. 

Monocliiiic.  Axc-s  d:i:h  =  00871  : 1 : 0-5114:  /J  =  *81*  14^'  =  001  A  100  Hunak.  100  A  110 
=  ♦44*  17f .  001  A  101  =  ♦^O*  4i',  001  A  Oil  =  28'  48f'.  Observed  forms:  a  (100).  b  (010),  e  (001); 
f»(110).  I  (280).  k  (120).  »  (208).  <  (101),  X  (201)  as  tw.  pi.  r  (iOl),  a  (SOl);  d  (021);  p  (221);  n  (111). 
Angles:  mm'"  =  88'  35'.  a'r  =  69*  41',  dd'  =  90'  Sr.  cm  =  83*  44i'. 

Crystals  iiniially  twins:  (1)  a  (100)  most  common,  also  as  polysynthetlc  twinning  lamellc: 
(2)  f/i  (110)  both  contact-  and  penetration -twins,  also  as  thin  lamellae;  (8)  a;  (201)  rather  rare. 
Habit  tabular  |  a,  ClenTHge:  e  rather  perfect;  b  much  less  so;  also  parting  |  m.  H.  =  6*5. 
G.  =  5*5  HuBRHk:  6*025  Fletcher.  Luster  greasy  to  Yiireous,  on  opaque  crystttl  nearly  aubro<*tallic 
resembling  cohimbife.  Color  variable,  from  colorless  to  yellow,  brown  and  finally  black  tod 
opaque.  Streak  white  to  br(»wish  white.  Fleochroic.  Optically  ~.  Az.  pi.  |  b.  Bxa  inclioed 
to  h  about  4-  IH""  Fletcher.    Dispersion  inclined.     Ax.  angle  large.  2E  =  70"-75*. 

(Composition,  zircon  dioxide,  ZrO«.  Analysis,  0.  W.  iHomstiand,  quoted  by  Husaak.  Jb.  MId., 
1,  89,  1893: 

ZrO,  SiO,  A1,0a        Fe,Ot         CaO         MgO  Alk.  ign. 

96-52  0*70  0  48  0'41  055  O'lO  0*42  0  89^=99-52 

« 

Of  the  Accessory  constituents  above  given,  only  the  iron  belongs  to  the  mineral  itself;  the  vaiis- 
lion  ill  color  is  probably  due  to  variation  in  amount  of  iron. 

B.  B.  nearly  infusible,  glows  brightly;  reacts  faintly  for  iron  with  borax.  When  cooled  sud- 
denly and  pressed  flat  in  the  bornx  l^ad  microlites  and  microscopic  crystals  are  form«'d.  Iitsolobie 
in  acids:  only  slightly  attacked  by  concentrated  sulphuric  acid  if  in  fine  powder.  Decomposed 
by  fusion  with  acid  potassium  sulphate. 

First  identified  by  Fletcher,  and  described  both  as  regards  form  and  composition,  on  a  single 
fragment  of  a  crystal  (8  grams)  from  the  gem  sands  of  Rukwuna.  Ceylon:  geikielite  was  obtained 
from  the  same  source.  About  the  same -time  discovered  by  Hussak  from  Brazil  and  named 
branlile,  but  the  composition  was  only  later  correctly  determined  by  the  analysis  of  Blomi^rand. 
The  Brazilian  mineml  occurs  as  an  accessory  constituent  of  a  decomposed  magnet iie-pyrozenite 
(Jacupirangite  of  Derby)  of  the  magnetite  deposits  of  Jacupiranga,  on  the  branch  of  the  asms 
name  of  tiie  Rio  Ribeira.  State  of  Sfio  Paulo.  It  is  associated  with  magnetite,  apatite,  perovskite. 
ilmenite.  titanite.  microlite.  zircon,  etc.  Also  identified  as  an  accessory  constituent  of  a  rock 
resembling  jacupirangite  from  the  nephelite-syeuite  region  of  AlnO,  Sweden,  cf.  Hussak,  Jb. 
Hin^.  2.228.  1898. 

Kanied  after  Mr.  Joseph  Baddeley,  who  brought  the  specimen  from  Rakwana. 
^1 

.Baootitr.  —  Green  pebbles,  identified  as  lintonite  from  Bagot,  Ontario.  See  Egleston. 
Cat.  Min.,  192.  1889  (1887) ;  Chester,  Diet.  Names  Min.,  25,  1896 ;  Spencer,  Min.  Mag.,  11,  828. 
1897. 
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,  Babite,  pp.  899.  1027.— Onrit.— Lunk&ny.  Hungary,  Zimanyi,  FAldt.  EOzl.,  22.  267.  189S. 
Montevccchio.  Saniinia,  new  forma  (1-0-26).  (408)?,  (128).  (157),  (2  5-11).  (168)?.  Negri.  Bit. 
Min.  Itul.,  12.  8.  1898.  Bergheim,  Ober-Elsass,  Feurer,  Mitth  G.  Land.  Els. -Loth.,  4,  89.  1898; 
Zs.  Er..  26.  628.  Caucasus,  new  form  /  (855),  Zimanyi.  F5ldt.  KOzl.,  24,  404,  1894.  From 
ifnrz  Mts.,  Luedecke,  Min.  d.  Harses,  857.  1896.  Dobdna.  new  form  p  (77  ).  Melrzer,  F5ldt. 
E&zlOny.  26;  857,  1896.  Zs.  Er.,  30.  188.  Vassera,  Lombardy.  Italv,  Artini,  Riv.  Min.  Ital..  16. 
10.  1896.  Odenwald,  occurrence  described,  also  complex  crystals,  new  form  f  (196).  Knutt- 
Eoschlau.  Abh  Hess.  G.  Land.,  3.  No.  2,  55,  1897.  From  various  localities  in  Belgium.  Cesiro. 
Mem.  Acad.  Belg.,  63,  1897.     EOrOsmezO,  Hungary.  G.  Moesz.  FOldt.  EOzl.,  27,  495,  1897. 

Apparent  hemimorphism  discussed,  Beckenkamp,  Zs.  Er.,  27,  588, 1896.  See  also  idem,  iMl, 
30,  55. 1898. 

As  cementing  material  in  sanditone,  F.  Clowes,  Proc.  Roy.  Soc. ,  64,  874,  1899  (Min. ,  p.  90S). 

Babixtic  AiroBTHiTB.— See  OeUian, 
Bariux  hsulanditb.— See  HeulandHe. 

Barkeyikitb,  p.  405. — Daly's  investigation  of  etching-figures  shows  ft  to  be  more  closely 
related  to  common  hornblende  than  to  ar^edsonite.     Proc.  Amer.  Acad.  Sc,  34.  874.  1899. 

A  related  amphibole  occurs  in  the  sodalite-syenite  of  Montana  (c  A  ^  =  18*),  Lindgrea  tad 
Melville.  Am.  J.  Sc..  46, 292,  1898. 

See  also  Cataphorits, 

Baxraoanito.    E.  Schneider,  J.  pr.  Ch..  62,  555,  1895.~See  Cubanite, 

BabttooaIiCitb,  p.  289.— In  parallel  cryst.  growth  with  barite.  MQgge,  Jh,  Min.,  1,  8S8.  18991 
Optical  examination  (fi  =  "[  *684)  and  relation  lobromlite.  also  tocalcite,  aragonite  and  witbcritc; 
Mallard,  Bull.  Soc.  Min..  18,  10. 1895. 
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BARTTocBLBanTB.— See  OeluiUe. 


Basiliite.  IgeUtrdm,  G.  F5r.  F5rh.,  14.  807. 1892  ;  Zs.  Er..  22.  470. 1898. 
Id  foliated  forms.     Luster  metnllic  or  submetallic.     Color  steel-blue,  but  in  very  thin  splinters 
blood-red.    Not  maguetic.     Several  partial  aualj^ses  yielded  : 

Sb,0»  18  09         Mu.O.  70-01         Fe,Os  1-91         HsO  1500 

Calculated  formula.  ll(Mii|Ot,Fe«Ot).81>iO».21Ha.O.  Dissolves  readily  in  warm  hydro- 
chloric ncid  with  evolutiou  of  cbloriue.  Yields  water  in  the  closed  tube  and  turns  black  and  finally 
re<l-browu.  Occura  with  bausmauuiteaud  calcite  at  theSjO  mine,  Orebro,  Sweden.  Named  after 
the  alchemist,  Basilius  Valentinus. 

BastnIsite.  p.  291. — Colorado,  analysis.  Hillebrand,  Am.  J.  Sc,  7,  51,  1899. 

Batavite.  B,  WHihichenk^  2a,  Kr..  28,  160.  1897.  A  decomposition-product  from  the  graphite 
district  of  Passau,  Bavaria.  Occurs  in  aggregates  of  pearly  micaceoua scales,  hexagonal  in  out- 
line.    G.  =  2*183.     Approximate  composTuon,  4Ht0.4MgO.Al«0».4SiOf.     Analysis: 

I  SiO.  42-88  AUO,  16  85  MgO  2817  H,0  18*19  =  100*04 

Named  from  Ocmtra  Batata,  Roman  name  for  Pasaau. 

Bauxite,  p.  251. — Description  of  deposits  In  Arkansas.  Branner,  Amer.  Geol.,  7.  181, 1891, 
J.  Geo!..  5.  268,  1897;  in  Georgia.  Alabama,  etc..  C.  Willard  Hayes,  16  Ann.  Rept.,  U.  S.  G. 
Surv..  Ft.  Ill,  pp.  547-597,  1896;  also  McCalley,  Proc.  Ala.  Ind.  Sc.  Soc.,  2, 21. 1892;  Laur.  Trans. 
Am.  Inst.  Mng.  Eng..  24,  284,  1894.  Analyses,  from  Calhoun  Co.,  Alabama,  Hillebrand,  Bull. 
U.  S.  G.  Surv.,  113.  109.  1898. 

A  general  investigation  (with  analyses)  of  material  from  the  Vogelsberg  has  led  Liebrich  to 
the  conclusion  that  bauxite  is  an  alteration-product  of  a  basaltic  rock.  It  is  in  part  amor- 
phous, in  part  crystalline  and  having  the  composition  of  the  aluminium  hydrate  gibbsite, 
crystals  of  which  occur  in  cavities  in  the  mass.  Ber.  Oberhess.  Ges..  28,  57,  1892  (abstr.  in  Zs. 
Kr.,  23,  296.  1894);  also  Zs.prakt.  Geol.,  5,  212,  1897.  On  the  relation  of  bauxite  to  laterite» 
•ee  Bauer,  Jb.  Min..  2,  208,  1898. 

Contains  a  supposed  new  element,  R.  S.  Bayer,  Ch.  News,  71,  128,  1895. 

Beaconite. — See  Talc. 

Bentonitb.— Eng.  Mng.  J.,  Oct.  22  and  Nov.  26, 1898.  A  Wyoming  clay  used  in  making 
cundy.  in  adulterating  candy,  etc. 

Bereaowite.    Beresovit    Berezovite.    J.  SamaOaw,  Bull.  Soc.  Moscou,  290,  1897. 

A  chroniate  and  carbonate  of  lead  from  Berezov  in  the  Ural,  associated  with  galena  and  cerus- 
81  te:  occurs  hIho  altered  to  croooite.  Crystalline  in  small  lamelln  with  one  perfect  cleavage. 
G.  =6-69.  Color  deep  rod.  Birefringent.  Compodtioo  6Pb0.8CrOs.CO«.  Analysis:  CrOs  117*98, 
PbO  1 79-80.  CO,  2  46. 

Bbrtriekite,  p.  114. — ^This  or  a  related  mineral  occurs  on  Mt.  Gibbs,  Tuolumne  Co.,  Cali- 
fornia. Turner.  Am.  J.  Sc.  6.  428.  1898. 

From  PHbram,  anal.,  Hofmann.  Ber.  Ak.  BOhm.,  Oct.  15,  1897. 

Bebtravdite.  pp.  545.  1028. — Occurs  with  hamlinite  in  Oxford  Co.,  Me.,  in  twin  crystals, 
prismatic  Id  (Fig.  1,*  =  0*121);  G.  =2  571.     Penfield,  Am.  J.  Sc.,  . 

4,   816,  1897.     Crystals,  in  part  twins,  are  described  from  Pisek  and 
•aher  localities,  by  Vrba.  Zs.  Kr.,  24,  112,  1894. 

Bertl,  pp.  405,  1028. — Oryst — Murslnka,  crystals  of  rhombo- 
lie^lral  habit  as  regards  the  «-faces  (1121);  etching-prominences  show 
the  forms  (4874).  (5495)  (6*6-Il'5),  (5494).  (4878),  Arzruni,  Vh.  Min. 
Oes.,  31.  155.  1894.  Mursinka,  with  (13  1  i4'0)  and  (191*§0'1).  Jere- 
mejev.  Odd.,  29,  280,  1892;  also  Ilmen  Mu.  (1126),  Mursinka  (2248), 
Kerchin8k(4O45).u20m.,f&»V..Prpt..  33,26,1895.  Pisek.with  A (151*16  1), 
aJao  supposed  twins,  with  (5*5  10*8)  as  twinning  plane ;  further,  corrosion 
forms  e  (6065).  r  (808'2).  u  (20Sl),  ^  (1124).  o  (1122)  and  others,  Vrba, 
Z9.  Kr..  24.  104,  1894.  On  a  crystal  from  New  York  Island.  Ries. 
Trniis.  N.  Y.  Acad.  Sc  .  16,  829.  1897.     £tchiug- figures  investigated,  Bertrandite 

Xraube.  Jb.  Min..  Beil.-Bd..  10,  464,  1896. 

On  optical  characters  as  influenced  by  heat  and  pressure,  Pockels,  Jb.  Min.,  BelL-Bd.,  8,  217» 
1893. 
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A  variety  from  QermaD  So.  West  Africa  showed  distinct  asterism,  also  cat'a-ejre  effect.  Slapfl, 
Zs.  prakt.  G.,  1.  244. 1893. 

Analysis  of  emerald  from  Clianteloube,  Haute-YleDne,  Lebeau,  C.  R.,  121,  601, 1895. 

Occurreuce  of  eiiiemld  ou  Big  Crab-Tree  Mt.,  near  Bakersville,  Mitchell  Co.,  K.  C,  Euo^ 
Am.  J.  Sc.  48.  429.  1894. 

Ou  syulhtsis,  Traube.  Jb.  Min..  1,  375,  1894. 


Berzfxiite.  p  758.— a  ioda-herzeliite  from  L&ngban,  Sweden,  has  been  described  by  Hj. 
Sj()greii  (Buil.  G.  lust.  Upsalii.  2.  92,  1895).  Usually  massive,  also  in  isometric  crrstals  (1  iO,  211). 
ifo  cleiivnge.  H.  =  4  — 4*5.  G.=  4'21.  Luster  greasy.  Color  fire-red  or  orange-yellew.  Isotropic. 
Compo^iilioQ  uear  caryioite  (wh.  see),  but  contains  soda  and  differs  in  crystallization.  Analysii, 
R.  Muuzelius : 


As,0.     Sb,0,     ViO»        MnO  CaO  FeO        MgO        Na,0        K.O        H,0 

52-90  tr.         0-24  21*41  18  34  0*38  0*72  505  0  09        0*40  =  9953 

Sjogren  notes  the  similarity  of  the  above  berzeliite  to  pyrrharsenite  (Min.,  p.  758).  asd 
IgelstrSm,  giving  another  iinalysis  of  the  latter,  calls  it  manffan-oereeUUe,  2a*  Kr.,  23.  503,  1894. 
An  incomplete  analysis  of  berzeliite  is  given  by  Church,  Min.  Mag.,  11,  10,  1895. 

Bbtrichitb.  p.  76  — Crystals  from  Altenkirchen  have  been  investigated  by  Laspeyres,  who 
finds  it  in  form  aud  coinposition  ((Ni,Co,Fe)S)  like  millerite.  but  the  sp.  gravity  =  4  699  (0.=  5*8 
>5'9  for  millerite):  he  regards  all  millerite  as  formed  by  paramorphism  from  beyricbite. 
Crystals,  in  part  twius.  are  described  with  the  forms  :  m  (1010),  a  (1130),  i  (4150),  r  (lOll).  0(1012). 
Axis  h  =  0-8277.    Zs.  Er.,  20,  585,  1892  ;  also  Yh.  Ver.  Bonn,  50,  157,  1893. 

BiNNiTE.  p.  118. — Tetrahedral  crystals  are  described  by  Baumhauer,  Zs.  Er..  21,  303.  1898. 
Same  couclusion  reached  by  Trechmann,  who  adds  mauy  new  forms,  in  part  doubtful,  Mia.  Hag., 
10,  330,  1893.     Later  Baumhauer  adds  further  new  forms,  Zs.  Er.,  28,  545,  1897. 

Announced  by  Prior  and  Spencer  to  be  identical  with  UnnaniiU^  Min.  Soc.  Gt.  Biitaln.  Jan. 
81,  in  Nature,  54.  454,  1899. 

BioTiTB,  p.  637. — Twin  crystals  (Servian  twins)  from  Dschepa.  Servia,  formed  of  two  ioter- 
penetrating  crystals  which  have  the  base  parallel  while  one  is  turned  80°  with  reference  to  tht 
other.  Uroschewitsch,  Zs.  Er.,  29,  378,  1897. 

Composition  (anal.)  of  some  rock-forming  varieties  from  California,  Turner,  Am.  J.  8c,  7, 
294,  1899. 

Discussion  of  conditions  of  alteration  in  a  magma  (also  of  amphibole),  Washington,  J.  Geol, 
4  357,  1896. 

On  the  alteration-products  of  magnesia  mica  and  the  relation  between  composition  and  ojptie 
axial  angle.  Z.  Schimmer,  Inaug.  Diu.,  Jena,  1898,  pp.  1-70,  and  JenaisckZeitschr.,  32,851.  1886l 

See  also  MUa, 

Birmite. — See  BurmiU, 


BiSMUTHiNiTB.  pp.'88, 1038.— Occurs in  Jongui^re  township,  Chicoutimi  Co.,  Quebec  (analyot 
by  Johnston).  Hoffmann,  Rep.  G.  Canada,  6, 19  R,  1893-98.  Also  Lyndoch,  Renfrew  Co.,  Onurio, 
ib.,  8,  14  R.  1895.    From  Sinaloa,  Mexico,  analysis,  Melville,  Bull.  U.  S.  G.  Surv.,  90.  40. 1891 


BisMUTiTB,  p.  807.— From  Mt.  Antero,  Chaffee  Co.,  Colorado,  analysis  of  an  impure  Tiriecy, 
Oenth,  Am.  J.  Sc.,  43,  188,  1893. 

Biamutoamalttte.    A.  Frenul,  Min.  petr.  Mitth.,  16,  534,  1896.^See  BkuUmrudiU. 

Bizbyite.     8.  L.  PenflOd  and  H.  W.  Fbote,  Am.  J.  Sc,  4,  105.  1897. 

Isometric ;  in  cubes  with  n  (311).    Cleavage :  octahedral  in  traces.    Brittle.     H.  =  6  —  6*5. 

G.  =4*945.    Luster  metallic,  brilliant.    Color  and  streak  black.    Opaque. 
Composition,    essentially   FeCMnd,    or  analogous  to   perovskita 

The  analysis  may  also  be  interpreted  as  RiOt.  where  R  =  Fe  and  Mn  is 

nearly  the  ratio  of  1:1.    The  8iO«  and  AUOs  of  the  analyda  are  doe 

to  impurities.     Analysis : 


TiO, 

Fe.Os 

MnO 

MgO 

o 

8i0, 

A1,0, 

1-70 

47-98 

43  05 

010 

488 

1-81 

2-68  c=:  99-91 

Fuses  B.B.  at  4  and  becomes  magnetic.  In  very  fine  powder  is  dis- 
solved with  some  difficulty  in  hydrochloric  add,  evolving  chlorine. 

Occurs  with  topaz  and  decomposed  garaet  in  rhyoHta  on  the  edge  of 
the  desert,  thirty-flTe  miles  southwest  of  Simpson,  Utah.  Named  after  Mr.  Majnard  Bfzby  of 
fialt  Lake  City. 
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Bliabbbositb.— Z.  J.  TgeliMhn,  G.  FOr.  FOrh.,  18,  41,  1896 ;  Zs.  Kr,,  21,  608.  M.  WeOmU, 
ibid,,  18.  515.  1896.— See  Ottreliie. 

Bl(>ditr,  p.  946.— Crystals  with  r  (450)  described  and  measured,  from  the  salt  seas  of  the 
Astrakan  Govt..  Jeremejev,  Zs.  Er.,  23,  268.  1894,  and  Yh.  Min.  Ges..  28,  430.  1891.  Punjab 
Salt  Uaiige,  crystals  described  with  analysis.  F.  R.  Mallet.  Min.  Mag.,  11,  311,  1897. 

A  related  potash  compound  (KtMg(S04)t +  4HiO),  called  Kaliasirakaniie  or  Kalium-aatrO' 
ehafUU,  has  beeu  named  Leanite  (wh.  see). 

Blneite.    8,  H.  Emmens,  J.  Am.  Chem.  Soc..  14.  No.  7,  1892. --See  Pyrite, 

BoiiBiTB.  p.  1028. — The  complex  relations  of  percylite,  bol^ite,  pseudoboleite,  cumeng^ite 
are  discussed  under  Percylite. 

BoRACiTB,  p.  879. — ^Etching-figures  described,  Baumhauer,  Die  Resultate  d.  Aetzmethode, 
etc.,  1894. 

Specific  heat  as  influenced  by  the  temperature,  Kroeker,  Jb.  Min.,  2,  125,  1892. 

Occurrence  at  Westeregeln,  Bdcking,  Ber.  Ak.  Berlin,  589, 1895. 

Formation  of  isomorphous  chloroborates,  Rousseau  and  Allaire,  C.  R.,  116,  1195,  1898. 

BoRNiTB.  p.  77.— Crystals  from  Virgen,  near  Prftgratten,  Tyrol,  described  with  (583)  and  (322)7, 
Helmerl,  Bull.  Soc.  Min.,  17, 289, 1897.  See  also  Klein,  Ber.  Ak.  Berlin,  885,  1898.  who  describeg 
u  crystal  from  the  Frossnitz  glacier,  Tyrol,  with  (822)  and  (211),  symmetry  tetrahedral. 

Occurs  as  a  copper  ore  in  western  Idaho,  Packard,  Am.  J.  Sc,  50,  298,  1895. 

Bouglisite.    E,  Cumenge  (Lacraix,  Bull.  Mus.  d'Hist.  Nat.  Paris,  42,  1895)  —See  Anglente, 

BouLANOERiTB.  p.  129.— Described  by  Hj.  Sjogren  (G.  FOr.  FOrh.,  19.  153,  1897),  from  the 
mines  of  Sala.  Sweden.  In  orthorhombic  crystals,  prismatic  or  tabular  |  a (100).  Axes  d  :b:h^ 
0-5527  : 1:0-7478.  Forms:  a  (lOO),  6(010);  r  (210),  ^(820),  m(llO),  »(120).  |/(140),  ^160), 
ife(180).  t(llOO),  A(M4-0);  «(012).  Angles:  mm*"  =  57»  52*.  b^  =  •24'  20*.  6w  =  ♦69'  SO*. 
The  form  approximates  to  that  of  diaphorite.  Composition :  Pb»Sb4Sii  or  5PbS.2Sb«Ss. 
Analysis,  R.  Mauzelius : 

8  Sb  Pb  Zn         Ag 

G.  =  6-185  18*91  25*54         55-28         006         tr.  insol.  0*28  =  99*96 

The  author  concludes  that  boulangerite  has  the  composition  6PbS.2SbtS»  like  diaphorite,  to 
which  it  also  approximates  in  form.  Further  he  shows  that  the  earlier  analyses  do  not  corre- 
spond to  SPbS.SbsSa,  the  formula  usually  accepted.  The  minerals  plumbostib  and  embrithrite 
(lOPbS.SSbiSt  Frenzel)  do  not  belong  to  boulangerite, but  he  regards  them  as  independent  species. 

BouRNONiTB,  p.  126. — OrvBt, — Nagyb&nya,  complex  crystals  described  with  the  new  forms, 
(7(508),  H021).  Schmidt.  Zs.  Kr..20,  151,  1892.  HarzMu.,  Luedecke,  Min.  d.  Harzes,  150,  1896. 
Peycha^iiard,  Isdre.  France,  new  forms  (950),  (780)?,  (880),  (084),  (082),(ll  *8'4),  (668),  Termier.  Bull. 
Soc.  Mm.,  20.  101,  1897.  Pontgibaud,  Puy-de-D6me.  supposed  new  forms  (18-6*0),  (5*712), 
(50-66-59).  (918).  Gonnard,  Bull.  Soc.  Min.,  20.  812,  1897. 

Measurements  of  crystals  from  different  localities  show  irresularities  in  angle,  but  fail  to 
establish  monoclinic  symmetry.  F.  B.  Peck,  Zs.  j^r.,  27,  299,  1896.  Measurements  of  heat  con* 
ductivity,  idem,  ibid,,  p.  819.' 

Occurs  massive  in  Bagot  township,  Renfrew  Co.,  Ontario,  Hoffmann,  Rep.  G.  Canada,  7, 
18  R,  1894.  Also  at  the  mine  Pulacayo,  Huanchaca,  Boliyia,  Penfield  and  Frenzel,  Zs.  Er.,  28, 
606,  1897. 

Bbaithitb,  pp.  282,  1029.— Saint  Marcel,  analyses,  Gorgeu,  Bull.  Soc.  Chim.,  9,  656, 1898. 

BrasiUte.    K  Hunak,  Jb.  Min.,  2,  141,  1892 ;  1,  89,  1893.— See  BaddeUyite. 

Bkbiblakitb,  p.  891.— Referred  by  Wichmann  to  fayalite,  Zs.  Er.,  28,  529,  1897. 

Bbbithauftitb,  pp.  72, 1029. — Crystals  from  Andreasberg  show  the  forms  e,  m,  to  (808l)  and 
(7071);  axis  h  =  0*8627.  Busz,  Jb.  Min.,  1,  119,  1895;  also  idem,  quoted  by  Laspeyres.  Zs.  Er., 
24.  496.  1895. 

Analysis  (by  Fasolo)  of  ariU  from  Nioddoris,  Sardinia,  quoted  by  Brugnatelli,  Rend.  Accad. 
Lino..  3  (I).  86,  1894:  As  2982.  Sb  2657.  Bi  099.  Ni  86  81,  Co  891,  Fe  098,  S  085,  Zn  undet. 
=  99*93.  Analyses  are  also  given  of  an  impure  breithauptite;  of  a  mineral  near  gersdorffite  (Sb 
3*11  p.  c.)  corresponding  to  (Ni,Fe,Co)t(S,As,Sb)s;  also  of  smaltite. 

Bbbwbpfbritb,  p.  576. — Occurs  in  the  Harz,  Luedecke,  Min.  d.  Harzes,  687, 1896. 


BkAoobrite,  p.  880.— See  Uraninilt. 

Bkomlite.  p.  283.— Optical  exnmliiuJoD  ftod  relntloD  to  batTWCBldte,  etc.  UalUrd,  BnH.  Soe. 
HiD..  18,  7,  1895. 

Bhonghiahditk,  p.  128.— The  auppoieil  Isometric  crjiUla  are  sbowD  to  belong  to  the  ipeciN 
argyroillie  or  caiiflddlie.  Prior  ami  tipeocer,  MId.  Mag.,  12,  II,  18B8.  It  la  further  luggeiled 
by  SpeiiciT  itiiLl  broDguhirdJte  anU  diupborile  may  be  Identical,  Am.  J.  8c.,  6,  816,  1808. 


Oc-ciira  V  iLli  uclahedrite  on  qiiHTlz  at  Placervllle,  Eldorado  Co.,  Califoniia,  Kanz,  Am.  J.  Be,, 
43.  82U.  1893. 

Brccite.  p.  353.— ADalysU  of  namaliU  from  Argb&utUin,  Hallet,  MIn.  Mag.,  11,  SIl,  1S>T, 
Rer.  G.  Surv.  ludia,  30,  S38,  1698. 

NL'iniillie  iibBiiTbs  electric  waves  viliratlng  In  a  certala  plane  and  traaamlia  tboae  vibmUo; 
Dormal  to  h;  so  iilso  tourmaline  (witb  pliiaes  reTeried),  but  not  to  bo  great  a  degree.  J.  C.  Bou. 
Niilure.  bt.  S53,  1808. 

Bkubhit.c,  p.  6?8. — A  calcium  phospbaie  (onad  In  human  akeletoua  (1680)  unearthed  at  Puii 
In  l8U6(Liicr<>U,  Bull.  Soc.  Mia.,  30.  112,  1807),  haa  tbe  optical  chamcien  of  phaTmacollte,  *it.; 
opiically  — :  nx.  plane  and  Bi„  1  i;  Bx.  inclined  35*  forward  to  irnceofe;  3V,  =  8I°.  It  mlgbt 
litnce  be  inrcrrvd  tu  belong  t»  bruebite:  bonever.  O.  =  2'81  and  Ibe  amount  of  water  wu  wo 
SDinll  lliisBuii  Ignition  =  3S'5  p.  c. ;  tbUIs  probabl]' tnobigb).  For  metabrusblte  from  Sombr^ 
O.  =  -iUO  WII3  obtained,  from  Ibe  lie  des  Olseaux  3'33. 

Burmlte.  Blrmile.  Otto  ffatm.  Rec  O.  8urv.  India,  ao,  180,  1808;  3S,  61,  1898.  Scbtia 
Oea.  Dnnxlf,  8,  Noi.  8-4,  p.  68.  1808.  J'Wte  NotOing,  Rec.  O.  Surr.  India,  2S.  81,  1808.  A  foMJI 
reaiii,  re~eniMing  amber,  but  liarder  and  tougher.  Occurs  abundantly  In  Upper  Burma.  Aa 
ualysts  giivL-  Helm:  C  80  09,  H  II '50,  0  848,  8  002  =  100. 

Cacoxenitr.  p.  848.— Partial  optical  examination,  Luqner,  Am.  J.  So.,  44,  Ifii,  1808. 

AnalyaU  by  Cliurcli  from  Hrbek,  near  St.  Benl^na,  Bobemla  (Min.  Mag.,  11,  8,  1805],  gire; 
P.O.  19-78,  Pe,0,  48-57.  H.O  (Ign.)  1811  (F  tr.).  H.O  (vacuo)  18-66  =  lOO-lB.  Thta  ooneuwDd* 
to  the  coniplei  rcli.lion  9Fe.O..4P,O,.51H.0. 

Calamikb.  ]>.  546.— Oryat— Badzlonkau,  Blleala,  Traube,  also  anal.  (Breitfeld)  ihowlng  prw- 

,  2  cnce  of  217  p.  c.  PbO,  Z«.  G.  Ge^,  4«.  65, 18M. 

^„-...^  Sterling  Hill,  N.  J.,  and  Clear  Cr«k  Co  .  Colij- 

-X\>=N,  rado  (Flpi.  1,  2),  Pratt,  Am.  J.  8c..  4S,  218.  \m. 

.^f-K^Jq^^  Gorno,  Val  Seriaua.  Italy,  new  form  (6081.  Anlni, 

/TKJ^  R1».  Mln.  Ital.,  16,  19, 1896.     Moreanel,  new  form 

*■  *^  (811),  Buttgenbsch,  Ann.   Boc.   G.  Belf; ,  34.  il, 

1867.     Nebida.  Sardinia,  C.   Riva,  Rend.  Accwi. 

Line,  S  (1).  431,  1897. 

Analysis  of  pure  variety  from  Wythe  Co.,  Ts., 
Jones,  Am.  Ch.  J.,  14,  621,  1802. 

Occurs  in  West  Kootanle  district,  Br.  Colnu- 
bla,  Hoffmann,  Rep.  G.  Canada,  S,  28  R.  1801. 
Also  finelT  crrstallized  at  itte  Etkhom   mioM, 
New  Jersey.  Colorado.  Jefferson  Co.,  Hontana. 

Cai.averite.  p.  105.— Hillebrand  refers  here  gold  tellurides  from  Cripple  Creek,  Colorado  {An. 
J.  Be..  130.  128.  42S,  1865).  A  crvstollized  specimen  from  the  Prince  Albert  mine,  nblcli  {accord- 
ing to  Penfielil)  seemed  to  bo  tricllnie,  but  approximating  lownrd  Bjlvanlte  in  angle,  though  with- 
out lis  cl<-iivage,  gave  the  resiills  of  anal,  la  (1*  deducting  lrapiiritiu.ii).  Color  pale  bronie-yellow. 
H.  =  3,  G.  (corrected)  =  B  00.  Two  other  less  pure  samples  from  different  mines  gave  ansls.  2,  J 
deducring  impurities:  all  correspond  to  AuTci.  Erennerlte  also  occurs  et  Cripple  Creek,  ind 
acconlinglo  Pearce  sylvanite.  See  Geol.  Cripple  Creek  DUt.,  Colorado,  by  Whitman  Cross  sod 
R.  A.  F.  Penrose.  Jr.,  16  Ann.  Kept.  U.  S.  G.  Burv.,  Part  11. 
Te  An  Ag 

la.      S7-37  88-95  3-21  Insol.  0-33,  Po,0, 013  =  90-88 

It.      67  60  86-1-  

2.  67-40  40  8; 

3.  57-80  41-81 
See  also  O^dithmidtiU,  KaigvortiU  nnd  Krennerile   . 


3-21 

Insol.  0- 

833 

=  100 

1-77 

=  100 

0'90 

=  lOO 
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* 
Oalcistrontite.     Von  der  Kofrtk,  Yh.  Ver.  RheiDl.  Corrbl.,  39,  84,  1882.   A  mineral  fiubstance 
from  near  Hamm,  Westphalia,  supposed  to  have  tlie  composition  8CaC0t.SrC0i.      It  is  shown 
by  Laspeyres  and  Kaiser  to  be  a  mechanical  mixture  of  calcite  and  strontianite,  Zs.  Kr.,  27,  41, 
1896. 

Calcite,  pp.  262.  1036.->Oryat.— Landelies,  Belgium,  Renault,  Ann.  8oc.  G.  Belg.,  20.  75, 
1892.  Niedcr-I^bensteiii,  crystals  perhaps  ta  be  referred  to  the  dolomite  (pheuacite)  type,  Beck- 
enkamp,  Zs.  Kr.,  20,  163,  1892;  cf.  also  Gaubert,  Bui .  Mus.  d'Hist.  Nat.,  p.  89,  1897.  Feld- 
kirch.  Gissfnger,  Zs.  Kr..  22.  859,  1898.  Visby,  Gotland,  crystals  of  pyramidal  habit,  Hamberg, 
Q.  FOr.  FOrh.,  16,  709.  1894.     Freiberg.  Sausoni.  Giorn.  Miu.,  5.  73,  1894,  and  Zs.  Kr.,  23,  451. 

1894.  Crvstals  from  the  Galena  limestone,  Wisconsin,  Hobbs,  Bull.  Univ.  Wisconsin,  1,  116, 

1895,  and'Zs.  Kr..  26,  257,  1895.  Lake  Superior,  Palache,  Zs.  Kr.,  24,  588,  1895.  Framont  ti  al, 
in  Elsaa^t  Lothringen,  8t5ber.  Zs.  Kr.,  24,  629.  1895.  K0r0smez5,  G.  Moesz,  FOldt.  Kdzl.,  27, 
495,  1896.  Couzon.  Rhdne,  Gonnanl,  C.  R.,  122,  848,  1896.  and  Bull.  Soc.  Min.,  20  18,  8S0. 
1897.  Kordinark.  Sweden.  K.  Winge,  G.  FOr.  F5rh.,  18.  627.  1896.  Harz  Mts.,  Luedecke,  Min. 
d  Harzes,  285.  1896.  Budapest.  Melczer,  FOldt.  KOzlOny,  26,  79,  1896;  28,  257,  1898.  From 
various  localities  in  Belgium.  CesAro,  Mem.  Acad.  Belg.,  68, 1897.  From  the  diabase  of  Keu- 
mark,  Schnorr  (1896),  ref.  in  Zs.  Kr.,  30,  660.  Auerbach,  Hesse,  A.  Leuze  (1896),  ref.  in  Zs. 
Kr.,  30.  663.  Montecatiui,  G.  D'Achiardi,  Att  Soc.  Tosc,  Proc.  Verb.,  May  9,  1897.  Jarow 
near  Wr:in,  Bohemia,  Polak,  Lotos,  17,  169,  1897. 

Selective  absorption  investigated,  Nichols  and  Snow,  Phil.  Mag..  33.  879, 1892. 

Refractive  indices  of  Iceland  Spar.  Dufet,  Bull.  Soc.  Miu.,  17,  149,  1894. 

Dichroism  for  infra-red  waves,  E.  Merritt,  Wied.  Ann..  65,  49.  1895. 

Investigation  on  the  influence  of  substances  in  solution  upon  the  crvstallization,  etc.,  Yater, 
Zs.  Kr.,  21.  433:  22.  209,  1898;  24,  866,  878.  1895;  27,  477,  1896;  30.  295.  878,  485.  1898. 

Formation  of  stalactites  in  caves.  G.  P.  Merrill.  Proc.  U.  S.  Nat.  Mus.,  17,  77.  1894. 

Discu.ssion  of  origin,  composition  and  uses  of  onyx  marble  from  many  localities;  with  one 
exception  these  belone  to  calcite,  idem.  Rep.  U.  S.  Nat.  Mus.,  16.  539,  1893. 

Investigation  of  AwJopiftf  (Min.,  p.  266)  showing  ffreat  variation  in  the  amount  of  glauconite, 
while  other  inclusiona  also  occur,  Holland,  Rec.  G.  Durv.  India,  26,  166,  1893. 

Caledokitb,  p.  924. — Crystals  described  with  r  (118),  k  (028)  as  new  forms,  Busz,  Jb.  Min., 
1,  111,  1895. 

Calomel,  p.  158. — Optical  characters  determined,  conflrmine  results  of  Senarmont  (Min.,  p. 
154),  who  showed  its  very  high  birefringence;  Dufet  obtoined  (Bull.  Soc  Min.,  21,  90,  1898): 

09  €  €—00 

LI  1-96560  2-6006  06460 

Na  1-97826  2*6559  0*6827 

Tl  1*99085  2-7129  0*7220 

# 

Oanfieldite.  S.  L.  Penfleld,  Am.  J.  Sc.,  47,  451,  1894  (not  canfieldite,  same  author,  tb.,  46, 
107,  1893.  =  urgyro(lite). 

Isometric,  perhaps  letrahedral.  In  octahedrons  o  (111)  with  d  (110).  Fracture  uneven  to  small 
concholdail.  Brittle.  U.  =  2*5-3.  G.  =  6*276.  Luster  metallic,  brilliant.  Color  black  with 
bluish  tint. 

Composition.  Agi(Sn.(}e)Sa ;  essentially  AgtSnSc  or  4AgiS.8nSt,  but  with  the  tin  in  part 
replaced  by  gennanium,  ratio  Sn,  Ge  =  12 :  5.    Analysis: 

S  Sn  Gk  Ag  Fe.Zn 

16-22  6*94  1*82  7410  0*21  =  99*29 

As  noted  on  p.  6,  Penfield  has  shown  that  argyrodite  has  the  corresponding  composition 
AgsGeSc.    Franckeite  (wh.  see)  is  another  new  sulpho^tannate. 

B.  B.  fuses  at  2  on  charcoal,  yielding  n  coating  of  the  mixed  oxides  of  tin  and  germanium, 
white  or  grayish  near  the  assay,  tinged  with  yellow  on  the  edges.  By  long  blowing  a  globule  of 
silver  covert  by  tin  oxide  is  obtained.  In  the  closed  tube  sulphur  is  given  off,  and  at  a  high 
tempeniture  a  slight  deposit  of  germanium  sulphide. 

Occurs  intimately  associated  with  native  silver  at  La  Paz,  Bolivia.  Named  after  F.  A.  Can* 
field,  of  Dover,  N,  J. 

Carnalutb,  p.  177. — Discussion  of  conditions  of  formation  and  of  alteration,  Yan't  Hoff  and 
Meyerhoffer,  Ber.  Ak.  Berlin,  488, 1897;  also  later  papers  by  Yan't  Hoff  and  others,  1897  and  1898. 

Oarnotite.  0.  FHedeluid  S.  Cumenge,  C.  R..  128,  532,  1899,  and  Bull.  Soc.  Min.,  22,  26» 
1809. 

Occurs  as  a  yellow  crystalline  powder,  or  in  loosely  cohering  masses,  easily  separated  by  the 
fingers;  iutimatcly  mixed  with  a  quartzose  sand. 
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Composition,  perhaps  EtO.SUtOt.YiOA.SHaO.    Analyses,  after  the  •eparatioii  of  dlloa*  of  air 
dried  material : 


v,o. 

u.o. 

K,0 

H.O 

2012 
2081 
19-95 

68*54 
64-70 
62-46 

10-87 
10-97 
1115 

6-95  =  99-98 
519  Fe,0,  0-96  ^  10218 
—   FeaO.  06-5 

The  mdiant  power  has  been  investi^ted  by  H.  and  Mde.  P.  Curie. 

Occurs  in  Montrose  Co..  Colorado,  m  cavities  or  associated  with  malachite  and  azurite.  Some 
snmples  show  60  p.  c.  of  SiOs,  the  purest  2*6  to  7 '2  p.  c.  Separation  is  accomplished  by  nitric 
acid.    Named  after  M.  Adolplie  Camot. 

Cahyinite,  p.  754 —Further  described  by  Hi.  Sjogren.  Occurs  at  L&ngban,  massive,  filliag 
fissures  in  u  coarse  mixture  of  schefferite,  rnodonite  and  hedyphane.  Anisotropic,  without 
pleochroism.  Two  cleavaees  noted  parallel  to  m  (110)  and  h  (010),  6m  =  49*  15'.  ExtinctioD- 
observations  on  plates  |  and  1  to  6  make  the  system  orthorhombic.  Optically  -\-.  Bx«  ±  b.  Ax. 
pi.  I  a  (100).     An  analysis  by  H.  Mauzelius  gave: 

AsaO.    PaO.  V,0,  PbO    MnO   FeO     CaO   MgO  BaO  Na,0  KaO    H,0    01 
0.=  4-29  49*78    019     tr,     921    18*66    054    12*12    809    108    516    0*87    0*53    <r.=s  100-08 

«  _ 

This  leads  to  the  formula  lORO.SAsOi  or,  if  the  presence  of  the  radical  (OH)  is  assumed,  to 
RsAsaO*.  Nenrly  the  same  composition  is  obtained  for  the  soda-berzeliite  (see  p.  10).  Tbe 
origin  of  berzeliite  by  the  alteration  of  caryinite  is  confirmed.     Bull.  G.  Inst.  Upsala,  2,  87, 1895. 

Cassitkrtte,  pp.  234.  1080.  1037.— Cry. stals  described  with  new  forms  X  (10*90), /  (835). 
Eolilmiinn,  Zs.  Kr  .  24.  850,  1895.     On  artiticiHl  crystals,  A.  Arzruni,  Zs.  Kr..  26,  467.  1895i 

Descripti<»n  of  ooonrrence  of  tin  ores  in  Bolivia,  A.  W.  Stelzner.  Zs.  Q.  Qes.,  49,  51, 1897.  On 
the  tiu  deposits  of  Temescal,  So.  California.  Fairbanks,  Am.  J.  So.,  4,  89,  1897. 

OasweUlte.  J.  ^.  C7/<'«<«r.  G.  Rep.  N.  J,  1895.  Trans.  N.  Y.  Acad.  Bci.,  13,  181,1894.  Ad 
altered  mica  of  a  light  copper-red  color  and  bronze-like  luster  resembling  clintonite.  Structure 
miciiceous.  Inelastic.  H.  =  2*5-8.  G.  =  8*54.  Double  refraction  feeble.  Not  pleochroic. 
Analysis: 

SiO,       A1,0t    Fe,0.     Mn,Ot       CaO        MgO      Ign. 

138-74        6-58        6*85        15*95        2280        5*52        4*64  =  100*58 

Occurs  with  rhodonite,  polyadelphite  and  a  dark-colored  biotitr.  from  which  it  is  believed  to 
have  been  derived  at  the  Trotter  mine,  Franklin  Furnace,  K.  J.  Named  after  Mr.  John  H. 
Caswell. 

Oataphorite.  Eataforit,  W,  C.  Brdgger,  Die  Eruptivgest.  d.  Kristianiagebietes,  1,  37, 78, 1894: 
3,  169.  1898.  et  al. 

An  alkali-iron  amphibole,  intermediate  between  barkevikite  and  arfvedsonite.  but  not  yet 
analyzed.  Occurs  In  the  grorudite-tinguaile  series  of  rocks  of  southern  Norway.  Cleavage-Jingle 
about  56'.  Extinction-angle  on  b  (010),  c  A  ^  =  JiO*  to  60'.  Predominating  absorption -colon 
reddish ;  li  >  c  >  a.  Lacroix  gives  for  a  similar  amphibole  (but  nearer  barkevikite)  from  the 
Haute-Loire.  2E  =  60';  a  yellowish  brown;  t  violet;  c  vellow,  slightly  greenish.  Min.  Fraoce, 
1,  689,  1898.  BrOgger  sugeests  that  the  amphibole  of  pulaskite  (J.  Fr.  Williams,  Ign.  Rods 
Arkansas,  p.  64)  may  also  belong  between  barkevikite  ana  cataphorite.     See  also  BarkevikiU, 

CATAPLEnTB,  p.  412. — Occurs  at  Kangerdliiarsnk,  Greenland,  with  neptunite,  epididymite, 
Kgirite,  etc..  in  crystals  with  (1018);  G.  =  2  743;  analysis  by  Flink:  810,44  08.  ZrO,  81-88, 
CnO  0'17.  NaaO  14*80,  H90  9-12=  100.  This  corresponds  to  a  pnre  natran-catapleiiis,  G.  FOr. 
FOrh.,  15,  206,  1893. 


Cedarite,  R.  Klebs  [Jb.  preuss.  geol.  Landesnnst.  1896],  Jb.  Min..  2,  212  ref..  1898.  A  fossil 
rcsiu  resembling  amber  somewhat  widely  distributed  in  the  alluvium  of  the  Saskatchewan  river  in 
Canada.  Cold  clear  yellow,  or  clouded.  Composition:  C  7815,  H  9*89,  O  11*20,  S  0-81,  ash  0*45 
=  100.    Partially  soluble  in  the  usual  solvents. 


Cblestite,  p.  905. — Oryat. — List  of  cryst.  forms  with  references,  also  optical  characters,  etc. 
Grunenberg  [Tnaug.  Diss.,  Breslau,  1892],  Zs.  Kr.,  24,  199,  1894.  Brouaseval,  Ville<ur-8aolx. 
France,  new  form  (11 0*10).  StOber,  Zs.  Kr.,  21,  889.  1898.  From  the  Romagna  with  new  forms 
(450),  (230),  (105).  (087)?,  (826).  (562).  Arliiii.  Rend.  Ist.  Lomb.  Sc,  26,  828.  1893.  Westeregln. 
Backing,  Ber.  Ak.  Berlin,  586,  1895.  Giershagen  Stadtberge,  new  forms  JV  (705).  Q  (332i, 
i?  (1*19*19),  also  discussion  of  variation  in  axial  ratio,  physical  characters,  etc.,  Arzruni  and 
Thaddecff.  2k-  Kr.,  26,  88,  1895.    Bessarabia.  Prendel,  Vh.  Min.  Ges.,  34,  185,  1896. 
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Occurs  In  Liinsdowne  township.  Leeds  Co.,  Ontario  (anal,  by  Johnston,  BaO  tr.\  Hoffmann, 
Rep.  G.  Cnniida.  7,  9  R,  1894;  cf.  also  ib.,  6.  25  R,  1889-90. 

A  tihroiis  nidinted  variety  from  the  Silurian  crystallized  limestone  of  Eastern  Ontario  gave  C. 
W.  Volney :  8rS04  70  01.  Ba804  8085,  AUOs,Fe,0,  0005  =  100  865.  G.  =  4  123.  J.  Am.  Ch. 
Soc,  21,  886,  1899.  Another  specimen  from  Lansdowne,  Ontario,  gave.  SrS04  58*20,  BnSOi 
89*85  =  98  05.  G.  =  4188.  Still  another  celestite  showed  over  8  p.  c.  BuSOi;  G.  =  4*41.  Ibid., 
13,  290.  1891.     Cf .  Hoffmann,  above. 

Oelsian.    IQ.  J^ogren,  G.  F5r.  POrh.,  17,  578,  1895. 

Tricliuic.  Massive.  Cleavage:  c  (001)  perfect;  &  (010)  distinct;  fn(110)and  Af  (110)  less  distinct. 
Angles  :  ftc  =  89*  84'-89'  ST,  em  =  68"  30'-68*  45',  hm  =  59*  18'.  H.  =  6  to  6-5.  G.  =  H  37. 
Luster  vitreous.  Colorless.  Extinction  on  c  inclined  8**  KK,  and  on  b,  26*  45'  to  edge  b/c.  Opiic 
axis  seen  obliquely  in  sections  |  c. 

Composition  analogous  to  that  of  anorthite,  BaAliSiid  or  BuO.Al«Ot. 28109.  Analysis  R. 
Mauzelius: 

SiOi        A1,0,     FeaO,       BaO        CaO       MgO       K,0      Na,0      H,0         F 

32-43        26-55        012        89-72        0-23        0-11        022        0'16        064        0  64  =  100-82 

B.  B.  scarcely  fusible  even  on  thin  splinters. 

From  the  mangHuese  mines  of  Jakobsberg,  Sweden,  with  schefferite  and  manganophyllite. 
Named  after  Anders  Celsius,  the  Swedish  naturalist. 

Celyfhitb. — Same  as  Kelyphiie,  p.  447. 

Cbnosite,  p.  698. -^Described  by  Hj.  Sjogren,  from  the  Ko  mines,  Nordmark,  Sweden; 
occurs  with  diopside,  clinochlore,  magnetite  and  apatite.  Crystallizniion  orthorhombic.  Axes 
tf  :  5  :  i  =  0-9517  :  1  :  0-8882,  or  near  those  of  cerite.  Forms  :  b  (010),  e  (OOl) :  m  (110).  h  (280) ; 
^f201);  /(028).  d  (Oil),  e  (021).  Habit  short  prismatic.  Angles:  mm"*  =  87"  10*,  mm'  =  ♦92°  50*, 
ba  =  *'6*  33'  (see  below).  Cleavage  not  observed.  G.  =  3*88.  Luster  greasy.  Color  yellow- 
brown  to  dark  chestnut-brown.    Analysis  (on  0*067  gr.),  R.  Mauzelius: 

SiO«         Y«Oi,  etc        Fe«Oi        CaO       MgO        Alk.        H,0        CO, 

81-7  85-9  2-9  16  5  1*4  8-6  29        [51]  =  100 

The  author  gives  bd  =  41*  88^,  which  is  obviously  an  error ;  48**  88^  agrees  with  his  axial  ratio. 
G.  F5r.  FOr.,  19,  54,  1897. 

Cbrusbite.  pp.  286.  1080. — OrynU — Pacaudldre,  Loire,  and  Roure,  (Pontgiband).  France, 
Gonnard,  Bull.  Soc.  Min.,  16.  85,  41,  1892.  Norberg,  twins,  Johansson,  G.  F0r.  FOrh.,  14,  49. 
1892      Black  Hawk.  Montana.  Pratt,  Am.  J.  Sc,  48,  212,  1894.     Cabo  de  Gain,  Osanu.  Zs.  Kr., 

23.  264.  1894.  Tarnowitz,  Silesia,  new  forms  a  (441),  €  (170),  e  (025),  g  (171) ;  also  on  iglenante, 
from  Kadzionkau  (34  ZnO),  i  (210),  Traube,  Zs.  G.  Ges.,  46,  60,  1894.  From  the  Galena 
limestone,  Wisconsin,  with  the  new  form  A.(0'25*4).  Hobbs,  Zs.  Er.,  26,  265,  1895,  and  Bull.  Univ. 
Wisconsin.  1,  128.  1895:  also  from  Missoula,  with  H  (880),  id..  Am.  J.  Sc,  60,  121,  1895.  Gorno, 
VhI  Seriana.  Italy,  crystals  described,  with  new  form  (O'18-l),  Artini,  Riv.  Min.  Ital.,  16,  21, 

1896.  and  Rend.  1st.  Lombardo,  30,  1529.  1897.  Nebida,  Sardinia,  Riva,  Riv.  Min.  Ital.,  18, 
54,  1898.  and  Rend.  Accad.  Line,  6  (1),  421,  1897. 

Chabazitb,  p.  689. — Tulferthal,  Tyrol,  crystals  described  (twins),  Habert,  Zs.  Kr..  28,  248, 

1897.  Investigation  of  the  absorption  of  Kases  after  having  been  partially  deprived  of  water,  G. 
Friedel  (also  other  zeolites),  Bull.  Soc.  Min.,  19,  102,  1896;  22,  5,  1899.  Also  Rinne,  Jb.  Min., 
2,  28,  1897. 

Chalcanthttb,  p.  944. — ^Etchinflr-figures  investigated,  T.  L.  Walker,  Am.  J.  Sc.  6,  176, 

1898.  Occurs  at  the  Avoca  claim,  Bonaparte  river,  Lillooet  district,  Br.  Columbia,  Hoffmann, 
Rep.  G.  Canada,  9, 12  R,  1896. 

Chalcocite,  p.  55. — Crystals  from  Bristol.  Conn.,  witb  (180)  as  tw.-plane.  Kaiser.  Zs.  Kr., 

24,  498.  1895.  From  Montecatini,  with  new  form  (052),  Boeris,  Zs.  Kr.,  23,  285,  1894,  and  Riv. 
Min.  Itnl.,  14,  26,  1895. 

Chalcofhanitb,  p.  256. — HydrofrankliniU  of  Roepper  (Min..  p.  259)  is  shown  by  Penfleld  and 
Kreider  (Am.  J.  Sc,  48. 141.  1894)  to  be  identical  with  chalcophanite.  The  form  is  not  octnhednl, 
but  rhombohedral,  a  combination  of  c  and  r.  Analysis:  FeO  1000,  MnO  48*27,  ZnO  18-2<\ 
O  11  21.  H,0  11  85,  insol.  0-25  =  99-88;  G.  =  4012. 

Chalcoptrxtb.  pp.  80.  1080. — Chyst. — Westphalia,  new  form,  »  (696),  Ceal^ro,  Bull.  Ac. 
Belg.,  28.  182.  1894.     Victoria  mine,  near  Burgholdingshausen.  Siegen,  new  forms  (812),  (584X 
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SoDtaciir,  Zb.  Er..  23,  645,  18M.    Elt-Almfia.  :_...„_. 
Zininnyi,  Z%.  Er,  27,  BS,  1896.     Harz  Mia.,  Luedecke.  ] 

Occurs  m  MDseii,  Id  capillar;  forms,  La^peyrea,  Zs.  kr.,  ao,  589,  1899. 

Chalco?tibite.  pp,  113.  !OgO.— PtDficlii  and  Freuzel  Imve  sliown  (Am.  J.  Be..  4,  27.  1W7, 
nt«<  Zs.  Kr.  28  .lUS)  i1i>i[  lliu  f.'uejiiriit!  of  Cimienge  (Hiii..  rp.  110.  1080)  ti  iitifntlcfti  with 
cLi.l.»>atlbil8{wol(BUer)r[H!»).  Hefernd  lo  llie  mini  mti.ni :  S ;  i  =  0-5283  : 1  :  0H364.  which  b 
UiBt  of  LuBpeyres  (p.  1030,  Wolfelxjrg  cryat.)  modified  to  coireapcnd  wlUi  tLe  Kymlwl  «  13-7  uf  p 


Ou£]ar,  EuBnchacft,  Bollvfa. 


(Dot  7*14-8  Laap.).  the  fornuare  :  I  (010).  e  (OOl).  A  (308),  d  (101),  i'  (802),  g  (301),  t  (021).  u  (Otl). 
ADaljses  (Frc'Dzel)  1,  2.  below.  O.  =  4'S09  Pfd. 

Cryatala  of  cbalooslibite  from  the  Pulftcayo  mine,  HnaDchacn.  Boltvia,  showed  (I.  c.)  the  new 
forms  I  (18(1).  ^  (309),  J,  (207),  J,  (20nj.  »  (065),  ,u  (186),  k  (IS8).  if  (265).  «>  (268),  o-  (4IS-5), 
r  (261).  The  iixtal  rail'  deduced  Is  d  :S  :<t^  05312  :1  :  068956.  Oilier  crjaials  from  ilic  mat 
IniTalilv  exnmiDed  by  L,  J.  Spencer  [qMotud  above)  sbowed  the  additional  formi :  a  (£33), 
P  (8M).  y  (■174),  S  (475).  f  (478).  Tbe  crystals  are  prismatic  1  b  and  striated  in  Ihia  direction. 
Clenniirt :  Imsiil,  perfect ;  a  and  b  also  obaerreil. 

Aiiulyses.  Frenzel :  1  of  clialcoetlbite  from  Gufjar,  d.  =  4'9S  ;  3of  (he  original  guejarite  ;  I  of 
cbalcoatiblte  frotn  Bolivia ; 

S  Bb            Cii              Pb           Tt, 

1.   Ou£tar                26-28  48-86 

S.      -                   9612  48-44 
8.  BuaDchaca 

CRLORABTaouTS,  p.  610. — Examined  by  N.  H.  WIrcbell.  who  concludes  that,  while  the 
mnleiial  muj  be  somewbat  Impure  (deleaske.  etc.).  It  has  constant  and  dIatinfiiiUhltig  opilnl 
chiiTBcierB.  Occur*  in  smnll  round  pebbles  wUb  fine  fibrous,  stellate  structure.  11.  =  S'5. 
O.  ^  8-155  Color  llgbt  and  dark  green.  Fibers  elongated  |  b.  Extinction  oblique,  to  30'.  He- 
fniclWe  Index  hlEber  iban  fur  Utomsonlle.  Pleocbroism:  distinct,  colorless  and  light  gt«eii. 
From  lale  Ruyale.  Lahe  Superior.  Bt^marlta  are  also  made  on  the  poasfble  relation  of  "lono. 
chlortic  "  tu  chlorasirollte  and  meaolite.    Amer.  (}eo1.,  33,  116,  1899. 

Cni.ORiTEB.  pp.  643-604.— Discussion  of  composition  and  aoalnes,  F.W.Clarke  and  Schneider, 
Am.  J.  Sc,  43.  878,  1892.     Also  Bull.  U.  B.  Q.  Burr.,  113,  11,  '87.  I88a 
See  also  ClinoAtprt,  Penninite,  etc. 

Chloritoid,  pp.  640, 1081. — Occurs  fn  blocks  oi     _ 

W.  E.  Hoblntnnal.  Eablenbergl,  Am.  J.  Be.  60.  121.  1896;  _.   . 
Min.,  p.  1081,  also  Rnmtnger,  Oeol.  Burr.  Michigan,  vol.  6.  p.  81. 

From  Lalniciuin,  Carpalliiaii  Hts..  anal.,  Duparc  and  Mrazek,  C.  R.,  116,  SOI,  189S.  Alaoln 
KIncardinealiiro  described  (anal.)  by  0.  Barrow,  (J.  J.  O.  8oc.,  64,  149,  1896. 

See  niso  OltrtliU. 

Ohloroarsanlan.     L.  J.  JgaUtrdm,  G.  F&r.  FCrh  ,  IS.  471,  1898;  Zs.  Er..  33,  468.     Ad  im 

fcrfectly  described  mineral  occurrinR  with  bBsllllto  (p.  9)  at  the  BIO  mine.  Orebro.  Bu-«l.  n. 
n  crvalnl^.  abowine  one  clenrage  nrd  liavlne  ri  vitreoua  liiiter  and  yellowWi  green  eolur  ('■•n- 
UlusMnO  and  As,0.  (nr  As,Oi).  but  no  Bb,Oi  nor  H,Q  II  is  to  be  regretted  in  the  raae  of  ibis  and 
other  siippneed  new  mt'iemla  from  (he  anme  tocntliy  lliat  tbe  name  was  not  withheld  unlil  they 
could  1)0  ndequutely  described  according  to  scientlflc  methods. 


26-28 

48-86 

24-44 

0-B8 

0.43  -  100-68 

2612 

48-44 

26-28 

26'20 

48-45 

24  73 

—    =  99-87 

Chohdroditk,  p.  685.— See  flumfto. 


urged  by  Z^  3.  Spencer  in  1896. 
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OhondroitiUan.    X.  /.  ^shMm,  G.  FOr.  F5rh.,  16,  848,  1898;  Zb.  Er.,  22,  48, 19Sp     In 

£raiu8  aud  perhaps  also  in  octahedral  crystals  (?)  embedded  in  barite  at  the  8]0  mine.  Orebro, 
Sweden  Color  dark  brownish  red  to  yellowish  red  in  small  grains.  Feebly  magnetic.  An 
analysis  on  very  impure  material  gave  after  the  deduction  of  51  p.  c.  of  foreign  substnnces  (cal- 
cite.  tephroite.  barite,  etc.) :  Sb.Oi  30*66.  A8,0»  3*10.  Mn,0. 8818,  Fe.0. 15*10»  H«0  19  01  as  100, 
The  result  thus  obtained  bus  obviously  little  claim  to  accuracy. 

Chroicitb.  pp.  228, 1081. — Crystals  from  the  Bendeg6  meteoHc  iron  show  the  forms  (111),  (110), 
<311).  (221) ;  (001)  rare;  also  faces  of  (510).  (810).  (210),  (211),  (563).  (774)?,  (562)?,  (881),  (441). 
Hussak,  quoted  by  Derby,  Arch.  Mns.  Nacioual  de  Rio  de  Jaueiro,  p.  165, 1896. 

A  variety  {magnochramite)  from  Tampadel,  Zobtengebirge,  Lower  Silesia,  gave  Laszczynski 
(quoted  by  Traube.  Zs.  Q.  Qes..  46,  52.  1894) :  Cr,Ot  41  28,  Al,Ot  24*68,  FeO  19*04,  HnO  0*58, 
MgO  14*77  =  100*20 ;  the  iron  may  be  partly  FeiO..     Q.  =  4*21. 

J.  H.  Pratt,  discussing  the  occurrence  and  origin  of  chromite  (Am.  J.  Sc.,  7,  281,  1899),  has 
proposed  the  name  mUeheUite,  after  Prof.  Elisha  Mitchell  of  North  Carolina  (1798-1867),  for  a 
magnesian  variety  represented  by  the  mineral  from  Webster.  N.  C.  An  analysis  by  H.  W.  Foote 
gave: 

CrtO.  AliOt  FeO  MgO 

89*95  29*28  18*90  17*81  =  100*44. 

The  calculated  formula  is  2MgA1tO«.MgCri04.FeCri04.  This  corresponds  closely  to  the 
magnochromite  of  Bock  (Min.,  p.  228)  and  to  the  similar  mineral  from  Tampadel,  Silesia,  noted 
above. 

Chbtbolitb,  pp.  441.  1081.— Crystals  from  Monte  delle  Croce,  near  Montefiascone,  described 
and  measured.  Fautappi^,  Riv.  Min.  Ital.,  17,  8,  1897. 

A  minute  discussion  of  the  form,  composition,  etc.,  of  minerals  of  the  Chrysolite  Group  is  given 
by  Thaddeeff.  Zs.  Kr.,  26.  28,  1896. 

Crystals  altered  to  serpentine  from  Middlefleld,  Mass.,  Emerson,  Bull.  Amer.  G.  Soc.,  6, 
473 :  Bull.  U.  8.  G.  Surv.,  126,  162,  1895. 

An  alterntiou.product  from  the  north  shore  of  L.  Superior  is  referred  to  bowlingite  (Min., 
p.  682)  by  Winchell,  Amer.  Geol.,  23,  48,  1899.     See  also  IddingnU, 

A  lead-zink  chrysolite  (BUmnkehry%clWi)  from  a  slag  is  noted  by  Heberdey,  Zs.  Kr.,  21,  61, 
1892. 

OnmABAR,  pp.  66,  1081.— Occurs  in  fine  crystals  at  Ouen-Shan-Tchiang,  central  China,  Ter- 
mier.  Bull.  Soc.  Min.,  20.  204,  1897. 

Ou  occurrences  in  Canada,  see  Hoffmann,  Rep.  G.  Canada,  6.  66  R,  1889-90;  6,  31  R,  1892- 
98.  The  occurrence  in  Southern  Texas  near  the  Rio  Grande  (Long.  27*  W.,  Lat.  29**  80'  N.)  is 
described  by  W.  P.  Blake  (Trans.  Am.  Inst.  Mng.  Eng.,  March,  1895);  in  grains  and  small  rhom. 
buhedral  ciysials. 

Oil  synthesis,  Ippen,  Min.  petr.  Mitth.,  14,  114, 1894. 

Clbvbitb,  p.  889. — See  Uraninite, 

CiiiivocHLORB,  p.  644. — Crystals  from  the  Ural  described,  Jeremejev,  Vh.  Min.  Ges.,  31. 
417,  1894. 

A  discu^ion  of  optical  chnracters  specially  with  reference  to  the  relations  of  clinochlore  and 
penninite  is  given  by  Klein,  Jb.  Min.,  2,  119>182,  1896.  Clinochlore  is  found  to  be  always  opti- 
cally pontive,  even  when  it  becomes  uniaxial  on  heating;  penninite,  however,  is  negeUive. 

Analyses  of  specimens  from  Zlatoust  (also  leuchtenbergite),  Clarke  and  Schneider,  Am.  J. 
Sc.,  43,  378,  1892. 

From  Buckingham,  Ottawa  Co.,  Quebec,  and  Bagot  township,  Renfrew  Co.,  Ontario  (analyses 
by  Johnston),  Hoifmaun,  Rep.  G.  Canada,  6,  17  R,  1892-98. 

CuNocLASiTE,  p.  796. — Aualysls  by  Church,  Min.  Mag.,  11,4, 1895. 

Olinohedrite,  8,  L.  Penfield  and  H,  W.  Foote,  Am.  J.  Sc.,  5,  289,  1898. 

Monnclitiic  clinohedrnl.  Axes  d:t:h  =  0*68245 : 1 :  0*3226:  fi  =  76*  21'  =  100  A  001.  Angles 
100  A  100  =  33"  31',  001  A  OU  =  17"  28',  001  A  101  =  22**  22  9'.  6m  =  ♦  56*  29',  i^  =  ♦  29*^8', 
fnp  =  *5r54'.  Observed  forms:  6  (010).  A  (820),  w  (110^  w,  (110).  n (120),  f(130);  «(101),  d,  (lOl), 
p  (1 1 1), Pt  (ill),  9(111).  ?i  (111),  r (831).  <  (551).  ^(771).  u  (S3l),  o  (131),  0,(131),  a? (131),  y  (121). 
Habit  of  crystals  varied  as  shown  in  figures,  but  conforming  to  the  group  under  the  monocllnic 
Hystem  (clinohedral  or  domatic  group)  which  has  a  plane  of  symmetry,  but  no  axis  of  symmetry. 

Cleavage :  b  (010)  perfect.  Brittle.  H.  =  6  5.  G.  =  3*33.  Luster  vitreous.  Colorless  to 
white  and  amethystine.  Transparent.  Optically  —.  Birefringence  not  high.  Ax.  pi.  and  Bxo  ±  b, 
li  A  i  =  —  28".     Strongly  pyroclectric. 

Composiiirin  nnalo^oiis  to  calamine,  H«ZnCaSi04  or  (ZnOH)fCaOH)SiOs ;  this  requires:  Silica 
27-9*2,  zinc  protoxide  37*67,  lime  26*04,  water  8  37  =  100.    Analysis  (Foote) : 


SiO,  ZqO        HdO         CaO         HgO       H,0    (IW,AD,0. 

I        27'23  87M  O'BO  2825  0  07  6'66  0-28  =  100  M 

B.B  exfoliates  aad  then  futes  at  4  to  a  yellowlsli  enamel:  the  water  is  expelled  mt  a  faint  nd 
lieat.  Tielda  a  coating  of  zinc  oxide  oti  charcoal.  Dltaolvea  readily  wbao  poirdend  Id  bjdttk 
cbluric  aclii.  yielding  gelatinoui  allies  on  evaporation. 


Olinosoiaite.  KUooEolslt.  E.  W»in*ehenk,  Za.  Er.,  36,  161,  433.  1896.  A  name  propoanl 
for  Iboae  nitMiibtrs  of  the  zolalle-epldole  group,  wbjch  are  near  zoieite  in  compoeitlou  but  moDO' 
clinic  In  cryslallizntion ;  tbey  are  further  optically  -\-  and  of  feebler  rerringence  and  birefriDgenn 
tbao  typiral  epidote :  zoleite  la  regarded  as  dimorphoua  with  epidole.  To  cllnoznttille  lielooi 
cryatals,  like  epidole  in  habit,  from  rolled  pebbles  at  the  foot  of  tbe  Goslerwand,  Prfigrailen,  TVioL 
Color  pnle  rose-red,  traoaparent.  Opticully  +.  Bi.  A  i  =  8°.  fi  =  ^  'TlWi.  y  —  a  =  0  iRfif, 
aVr  =  81*  40'.     ADalyala  gare ; 

8tO,  Al,0.       Pe,0.       FeO       HnO       OaO  H.O 

G.  =  8-373  89  06  83-57  1(18  0-29  (r.  84  S8  O-Ol  =  10014 


CoBALTiTE,  p.  89.— From  Slegen,  twins  with  o(lll)  as  tw.-plaoe,  Laapvyrea,  Zs.  Kr.,  90, 
650,  m»2. 

CoRBHiTK.  pp.  81, 1088. — Noted  Id  tbe  Bendegtf,  Brazil,  meteoric  Iron.  Id  dendritic  tggregain. 
alio  In  isolated  isometric  ciTBtala  with  tbe  forms  a<100),  o(lll),  (1(110).  p(2an. /((m).  <IH4|I 
Hussiik,  quoted  by  Derby.  Arcb.  Hus.  Uio  de  Janeiro,  p.  160,  lw6.  Also  described  frota  otber 
meteoric  irons  (Cohen)  and  lu  [be  terrestrial  iron  of  Nlakoniak,  OrMnland.     Analyaea  by  Cohea, 

Uud.l.  urn  GrOnland,  IS,  398,  1897. 

CoLEUAKiTE,  p.  888.— Anomaloua  etchlDg-flgures  examined,  Banmhauer,  Za.Er.,  30,97,  IBBSL 
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ADAljrsis  from  North  CnTollna,  KbruHbchoT,  Vli.  Min.  Oce..  31,  413,  18M. 
Occura  (0.  ^  n*86)   in    llie   lowuRliin  of   Sebaaiopol,   Reufrew  Co.,  Outarlo,  W.   G.  MiDcr, 
Kep't  Biirciiu  of  Mines,  7.  Pun  III.  p.  234.  Torouio,  18BS. 


's  1-3 :   Ibe  ceiilcr  aot  S 


ss(1eacril)ed.  Wasliinglon,  Am.  J.  Be..  48,  411. 1894. 
t'ry-tal«  ^roin  Burni-Hurra,  8.  AiiftrBlw,  arec(i»LT«l  Willi  an  iucruautiou  iif  minulo  ciygtals 
of  cuprite  ill  nirallH  po«U)iin  wlili  ft.  MQiiire.  Jb.  Miii.,  2.  l^il,  1888. 

UccuM  at  Praukliu  Funiacu,  N.  J..  J.  £.  Wolff,  Proc.  Am.  Acad.,  33.  420,  1808. 


COHDIBRITX, — Sm  lotilt. 


DiscUKSion  of  pl_aiies  of  panlDg.  viz.,  pnnillel  to  e  (0001),  o  (ll30),  both  nnrmal  "solution. 

EliiDFs";  iilso  r  (lOil),  a.  gitdiug  plane  aud  lomellmea  a  aecondaiy  solutiouplune.  Judd,  MId. 
ia^.  11,  49.  1805. 
^rall  liii*  dfucrll 

form  t  (01 13)  ou  Burma  rubles,  Jb.  Min.,  2.' 19?,  1896. 


ODP  of  hardness  of  mlniTaln  in  ilic  scnlu  of  Mohs  compared  with  coranduni,  Itosl- 
wnl.  Vli.  G.  KeicUs..  47.1.  1896.  See  alao  Aii«rbadi,  Wied.  Ann.,  68,  857,  1806;  Jairji.ir 
(mkroscleromuier).  Am.  J.  8c.,  4,  SOO.  I8S7. 

In  regard  to  tbo  oeeunvRcs  of  conindniii.  recent  invest i(^l ions  show  that  It  Is  ofien  fuunci- 
Aled  with  igneouft  rocks  and  is  itself  of  it;neoua  origin,  though  nlan  of  secoudnry  origin  In  cryxml- 
line  limestone  and.  further,  tiie  result  of  coQIuct-mctnmorpbiEm.  These  subjects  liuve  been  dis- 
cussed by  the  following  anlhors: 

Oo  the  occurrence  and  origin  of  the  rul>Ips  of  Burma  (and  associated  mlnerala),  C.  BarHiigton 
Brown  and  J.  W.  .Iiidd.  Phil.  Trnn^  .  187  (A).  151-338. 1896.  See  also  Bauer.  ].  c.;  on  the  nibiea 
of  Siiiin.  Loufa,  Min.  Mne  ,  10.  2fi7.  1891. 

On  Ihe  corundum  of  India.  T  H.  Hollnnd.  Geol.  India,  2d  Ed.,  Put  I,  pp.  1-70,  Calcutta,. 
2806.     Seealsojudd,  Hin.  Mag.,  11.  56.  189.1. 
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Corundum  deposits  of  Georg:ia,  F.  P.  Kins.  Geol.  Suit.  Gteorgiii,  Bull.  2,  1891  Associated 
with  perldotite  of  N.  CarollDa,  igneous  origin  discussed,  Pratt,  Am.  J.  Sc,  6,  49,  1896. 

Sapphire  of  Tojro  Qulch,  Fergus  Co.,  and  elsewhere,  Montana,  Eunz,  Am.  J.  Sc.,  4,  417. 1897; 
Pirsson,  ibid,,  p.  421. 

Corundum  of  Eastern  Ontario,  W.  G.  Miller,  Rep.  Bureau  of  Mines,  Vol.  7,  Pt.  Ill,  Toronto, 
1898. 

Produced  by  contact-metamorphism  on  the  border  of  the  Dartmoor  granite,  Devonshire,  Bun, 
Qeol.  Mag.,3,  492,  1896. 

Experimental  investigation  of  conditions  of  formation  in  a  magma,  Morozewicz,  Min.  petr. 
Hittti.,  18,  22,  202.  1898  ;  see  alsoZs.  Kr.,  24,  281.  1894. 

Description  of  emery  from  Nazos,  Tschermak,  Min.  petr.  Mitth.,  14,  811,  1894. 

Ooamochlora.  Kosmochlor,  Laspepres,  Zs.  Kr.,  27,  692,  1896.  Eosmochromit,  Oroth,  Tab. 
TJeb.,  132, 1898. 

Monoclinic.  probably.  In  embedded  splinters,  showing,  In  thin  sections,  cleavages  parallel  to 
a  (100).  h  (010),  also  less  distinct  prismatic  (80°  and  150°).  H.  =  &-6.  Color  emereldgreen, 
strongly  pleochroic.    Extinction  oblique,     a  A  ^  =  12*.     Birefringence  high.    Ax.  pi.  |  b  (010). 

In  composition  a  chromium  silicate.     An  approximate  analysis  (on  0  008  gr.)  gave : 

SiO.  Cr,0,  Al.O.  Fe,0,  CaO  MgO 

81*82  89  89  9*09  9  09  606  4  55  =  100. 

Identified  in  minute  amount  in  the  stony  portion  of  the  Toluca  meteoric  iron.  The  author 
found  also  ortlioclase,  plagioclnse,  pyroxene,  quartz,  zircon,  chromite,  and  others  not  fully  deter- 
mined, perhaps  uew. 

CoTUNNiTB.  p.  165.— Study  of  artificial  crystals,  St5ber,  Bull.  Ac.  Belg.,  30,  345, 1895. 

Oourtzilite.  17th  Ann.  Rep.  U.  S  .6.  Surv..  Part  III.,  p.  752, 1896-96.  A  form  of  aaphaltam 
allied  to  uiutuhite  (gilsonite),  etc. 

CoYELLiTifi,  p.  68.  Occurs  in  fine  indi/ro-blue  masses  at  the  East  Oray  Rock  mine,  Butte, 
Montniin;  analysis  by  Hillebrand,  Am.  J.  Sc,  7,  56,  1899.  Also  massive  from  La  Sal  mine,  La 
Sal  distr.,  Utah  ;  in  plates  from  Rio  Grande  Co.,  Colo.  (Pfd.). 

Cr(KOite.  p.  918. — Crystals  from  Penchalonga.  Mashonaland,  described  (new  form  408),  Bed- 
licb   Zs.  Kr..  27,  607,  1896.    See  also  Alford,  Q.  J.  G.  Soc.  60,  8.  1894. 

Occurs  finely  crystallized  at  the  Adelaide  mine,  Mt.  Dundas,  Tasmania,  new  forms  5(10*8-0). 
T(580),  Paluclie,  Am.  J.  Sc,  1,  889, 1896.  Ou  the  occurrence  in  Tasmania,  see  also  Pettera,  Mia. 
Tasmania,  p.  24,  1893,  p.  80,  1896 ;  further,  Llversidge  (anal.),  Proc.  R.  Soc.  N.  S.  W.,  29,  818, 
1895. 

Obtained  in  minute  crystals  by  exposing  for  several  months  to  the  air  a  solution  of  lead  chn>> 
mate  in  caustic  potash,  Ludeking,  Am.  J.  Sc,  44,  57,  1892. 

Orossito.     Charles  Palaehe,  Bull.  G.  Univ.  California,  1, 181,  1894. 

A  mineral  of  the  amphibole  group,  characterized  by  its  blue  color,  occurring  somewhat  widely 
distributed  in  the  crystalline  schists  of  the  Coast  Ranges  of  California.  The  following  descrip- 
tion belongs  lo  specimens  from  near  Berkeley: 

Occurs  in  lath-shaped  crystals ;  also  in  irregular  prisms  and  rounded  grains.  Form  and  clesT- 
age  like  ordiuary  amphibole.  G.  =8*16.  Color  fine  blue,  yellowish  blue.  Pleochroiam^stroDg : 
c  brown  to  greenish  yellow  ;  li  reddish  or  bluish  violet ;  a  deep  blue.  Absorption  «  >  b  >  c. 
Ax.  pi.  I  b (010).    a  A  ^  =  18"  (assumed  as  -f  18'). 

In  composition  between  glaucophane  and  riebeckite,  being  optically  more  nearly  related  to  the 
latter.     Analysis.  W.  8.  T.  Smith  : 

SiO       A1,0,     Fe,0«       FeO      MgO      CaO       Na,0      K,0 
55  02        4-75        10-91        9*46       9*80        2*88        7*62        0*27         MnO  Ir.,  HaO  vtidM.  ==  99-76 

Named  after  Mr.  "Whitman  Cross  of  the  XJ.  8.  Geol.  Survey. 

A  blue  amphibole  of  like  optical  characters  occurs  as  a  secondair  growth  on  brown  hornblende 
and  on  pyroxene  in  Cudter  Co.,  Colorado,  (cf.  Min.,  p.  402,  where  it  is  provisionally  placed  under 
arfvedsonite). 

Cryolitb.  pp.  166,  1082. — Description  of  twin  crystals,  Baumhauer,  Zs.  Kr.,  24,  87,  1894. 

Crysi'ALLitbb.— Discussion  oi  various  forms  with  introduction  of  new  names:  clavalite, 
■piculite.    bacillite,  soopulite,    arculite,  rotulite,  furculite,  crenulite,  Rutley^  Min.  Mag.,  % 

261.  1891. 
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Onbaite. — See  QuarU. 

GuBANTTB,  p.  79— Analyses  of  a  mineral  having  the  external  chaiacten  of  Bvelthaupt's 
species  gave  Schneider : 

1.     8  84-87  Cu24  83  Fe  4115  =  98-84 

S.        84*01  23-00  42  51  =  99  53 

This  leads  to  tlie  formula  CuFeiSt.  agreeing  with  the  analysis  of  Scheidauer  (anal.  4.  Min.,  p. 
79).     For  the  mineral  analyzed  by  Eastwick  ami   others  (anals.  l-8»  %Hd.)  which  corresponds, 
to  CuFeflS4.  the  author  proposes  ihe  name  barracanite  or  cuprapyrite.    J.  pr.  Ch.»  62,  555, 1895. 

Oubeite.  Eiibeit.  L.  Darap$ky,  Jb.  Min.,  1,  163,  1898.  This  name  waa  earlier  suggested 
for  au  imperfectly  known  iron  sulphate  from  the  neighborhood  of  the  Loa  river,  desert  of  Ata- 
camn.  Now  obtained  in  druses  of  elongated  rhombic  or  monclinic  double  pyramids.  Brittle, 
of  vitreous  luster.  Analysis  gave  :  SO.  864,  FcsO.  19*3,  MgO  7-8,  HsO  88*7,  CaO  [0*1],  insol.  2*7 
=  100. 

Oomengr^ite.    S.  Mallard,  Bull.  Soc  Wn.,  16, 184, 1898.    OameDgite.«8ae  AfvyMto. 


ex. 


CiTPRiTR.  p.  206. -~£ telling- figures  do  not  show  the  trapezohedral  symmelij  ■ometimes 
Libited  in  the  distribution  of  the  faces.     Traube,  Jb.  Miu.,  Beil.-Bd.,  ,, 

10.  456, 1896.   Fig.  shows  a  crystal  from  Cornwall,  drawn  by  J.  H.  Pratt 
(priv.  contr.),  in  which  the  trapezohedral  symmetry  is  marked. 

See  also  Copper, 

Ouprocaasiterite.   Titit$  Ulks,  Trans.  Am.  Inst.  Mng.  £ng.,  21,  240, 
Feb.  1892.— See  Stannite. 

Oaproiodargyrite.     H,  Sehuke  [Ch.  Ztg.,  16,  1953.  18921.  Zs.  Er., 
24,  6*i6.  1895. 

Occurs  as  au  incrustation  or  filling  crevices  in  limestone.     Somewhat 
harder  and  less  sectile  than  iodyrite.     Color  sulphur-yellow.    Trans- 
lucent.    Composition  CuI.Agl.    Analysis;  I  57*75,  Ag  25*58,  Cu  15*91  Cuprite. 
=  99*24.     Occurs  at  the  mine  San  Agustin.  Huantajaya,  near  Iquique, 
Chili,  as  a  decomposition -product  of  stromeyerite. 

CuPROPLUMBiTB.  p.  51.— From  Butte  City,  Montana,  analysis  by  J.  T.  DeBell  ;'St7'77,  Cu 
61*32.  Pb  18  97.  quartz  158  =  9U  64.  This  gives  5Cu,S.PbS.  The  corrected  8{fi;A(ib  gravity 
(5*89)  is  shown  to  correspond  with  that  culica  for  (5*45)  on  the  supposition  that  it  ig'io  be  classed 
with  isometrir  pileiia.  Am.  Ch.  J.,  14.  620.  18W2.  '  '   - 

From  Semipahiilusk,  aual.  by  Antipov,  Yh.  Min.  Qes.,  28,  527. 1891,  and  Zs.  Kr.»  23.  275. 1894. 

Ctanitb.  p.  500.— Etching-ligurefi  Investigated,  Traube,  Jb.  Min.,  Befl.-Bd.,  10,  459,  1896 ; 
same  by  T.  L.  Walker,  Am.  J.  Sc.,  6,  181,  1898. 

Occurs  in  rich  grass-green  crystals  with  i  (520),  often  perfectly  transparent,  on  North  Toe 
river.  Ynncey  Co.,  N.  C;  also  pale  green  cyanite  elsewhere  in  the  state,  Pratt,  Am.  J.  Sc,  6, 
126,  1898. 

OyUndrite.     Eylindrit,  A.  Frenwl,  Jb.  Min.,  2.  125.  189& 

Massive;  in  cylindrical  forms  separating  under  pressure  into  distinct  shells  or  folia,  difficult 
to  pulverize,  like  graphite.  Soft;  U.=  2'(p8.  G.  =  5'42.  Luster  metallic.  Color  blackish  lead- 
gray.     Streak  l>Inck. 

Composition.  Pb«SbsSn«St,  or  8PbS.Sb«St  +  8(PbS.2SnSt).     Analysis: 

S  Sn  Sb  Pb  Ag  Fe 

24*50  26*87  8*78  35*41  0*62  8*00  =  98*63 

Obtained  from  the  Mine  Santa  Cruz,  at  Poop6,  Bolivia.  The  same  country  has  also  afforded 
the  allied  minerals  plumbostannite,  Min.,  p.  lOiS;  franckeite,  this  App.,  p.  26;  alao  canfleldite, 
1^.,  p.  13. 

Ctbtolitb,  p.  487.— See  Zirean. 

DAHiiLiTB,  p.  866.— Shown  by  Hamberg  to  be  an  alteration-product  of  apatitis  somewhat  an- 
alogous to  staffelite  (Min..  p.  764).     Q.  FOr.  FOrh.,  13.  802.  1891. 
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Danalitb,  pp.  485,  1082. — Occurs  at  Hedrutb,  Cornwall,  in  large  rough  tetrabedral  crystali, 
of  H  columbinered;  H.  =  55;  G.  =  8-850.  Analysis:  8iO,  29-48.  Fe0  87-68,  HnO  11*58.  Zu04-87, 
BeO  14  17.  CaO  ir,,  8  504  =  102*62.  Calculated  ratio.  SiO, :  RO  :  RS  =  8 : 7 : 1  nearly.  Mien 
and  Prior.  Miu.  Mag.,  10,  10,  1892. 

Danburite,  p.  490  — Occurs  in  crystals  in  the  Cimina  region.  Rome,  Italy;  in  erratic  blocks 
with  da^yne.  tounmline.  etc.,  Fantappi6.  Riv.  Min.  Ital.,  16.  82,  1896;  18,  7,  1898;  also  Read 
Accnd.  Line,  6  (2),  108,  1896. 

Darapbkitb.  p.  878.  —  Shown  by  Osann  to  be  monoclinic.  Axial  ratio  <i:S:^  = 
1-5258  : 1  : 0'7514.  fi  =  77'  5'  =  001  A  100.  100  A  HO  =  56*  5'.  001  A  101  =  28"  23',  001  A  Oil  = 
86"  Id'.     Observed  forms :  a(lOO),  6(010),  c(OOl):  m(llO);  r (101).  e  (802);  n(iOl).  d(2Ul):  g(Oll): 

i>  (111),  <  (ill).  «  (121).  Angles:  ac  =  •77*  6',  am  =  •Se*  5\ 
ar  —  ♦53'  42*.  cr  =  28'  28'.  Crystals  tabular  |  a;  often  twins,  tw. 
pi.  a.  Cleavage  :  a  perfect.  Az.  pi.  l  &,  6=  a.  Axial  angle  large. 
H.  =  2-8.     G.  =  2-208.    Zs.  Kr..  23,  584,  1894. 

Artificial  formation,  A.  de  Schulten,  Bull.  8oc.  Min.,  19, 161. 
1896. 


Datoutb,  p.  502. — Oryst — Loughboro.    Ontario,    descriptioo 
of  larj^e  crystals,  prismatic  |  d^  Pirsaon.  Am.  J.  8c. ,  46,  100.  1893. 
Lake  Superior,  Osann.  Zs.  Kr.,  24,  548, 1895.     Harz  Mts..  Luedecke. 
Datolite.  Min.  Harzes,  418,    1896.     Guanajuato,    Mexico,    crystals.    Ubolar 

I  X  (102)  (Fig.),  Farrington,  Am.  J.  8c..  6.  285.  1898. 

Etchine- figures  investigated  and  figured,  Baiimliauer.  Die  Resultate  d.  Aetzmethode,  1894. 
Analysis,  Grand  Marais,  Minn.,  Berkey,  28  Ann.  Rept.   Minn. 
G.  8urv.,  p.  197. 

Paytnb.  p.  428. — Occurrence  in  the  Cimina  region  near  Rome, 
see  Danburite, 

DorbyUte.  E.  Bu9$ak  and  Q.  T.  Prior,  Min.  Mag.,  11,  85,  176, 
1897. 

Orthorhombic.  Axes  d  :iih=:  0-9661  :  1  :  0*5502.  Forms : 
a  (100).  e  (001).  m  (110);  also  (Oil)  as  tw.  pi.  Angles :  am  = 
*44*'  0}',  <;  A  Oil  =  28*  49i'.  mm  =  89**  8|'  Hussak.  In  slender  pris- 
matic crystals,  2  to  8  mm.  lon^;  often  in  cruciform  twins  crossing 
at  an  angle  of  57*  89^ ;  rarely  in  trillings. 

Fracture  conchoidal.  Very  brittle.  H.  =  5.  G.  =  4-512-4-580. 
Lu»t<*r  resinous.  Color  pitch-black,  dark  brown  and  translucent 
in  tliin  splinters. 

Composition  perhaps  FeO.SbiOft  +  5FeO.T*iOs.      Analysis   on    material   not  entirely  pure 
(hence  8iOi,  etc.),  Prior: 


Derbylite. 


Sb,0.         TiO,  FeO         CaO         8iO,        A1,0.       Na,0        K,0 

2419  84-56  8210  082  850  817  0*76  028 


ign 

0-60  =  9938 


B.B.  in  salt  of  phosphorus  gives  a  bead  (R.F.)  yellow  when  hot.  violet  when  cold.  Insoluble 
in  acid,  but  decomposed  by  acid  potassium  sulphate. 

Occurs  in  tlic  cinnabar- bearing  irravel  of  Tres  Cruzes,  Tripuhy  near  Ouro  Preto,  Mlna  Gcrees, 
Brnzii;  K'wisiie,  xenotime,  monazite.  zircon,  rutile.  etc.,  are  associated.  Named  after  Dr.  O.  A 
Derby,  Director  of  the  Geological  Survey  of  Brazil. 

Dbscloizitb,  p.  787. — Analyses,  from  Obir,  Carinthia,  Brunlechner,  Zs.  Er.,  24,  636, 1895. 

Diamond,  pp.  8.  1083.— Crystals  from  the  Ural  described  with  (971),  (482),  Jeremejev.  Yh. 
Min.  Ges..  34.  59,  1896. 

Artificial  corrosion-figures,  Luzi.  Ber.  Ch.  Ges.,  26.  2470,  1892. 

RefiHctive  indices  measured,  Willfing,  Min.  petr.  Mitth..  16.  61, 1895.  Investigation  of  varia- 
tion of  refi-aciive  indices  with  the  temperature,  A.  8ella,  Riv.  Min.  ItaL,  10,  65,  1883.  Thermal 
expansion.  J.  Joly,  Nature,  49,  480,  1894. 

8hown  to  be  transparent  to  X-rays  (while  paste  is  opnque),  also  investigation  of  behavior  of 
many  species  toward  X^mys,  Doeltcr.  Jb.  Min.,  2,  87,  1896 ;  1.  256,  1897.  (See  further  on  ibe 
general  subject,  Zs.  Kr.,  30.  610,  1899.) 

Found  in  the  glacial  drift  of  Wisconsin,  at  Plum  Creek,  Pierce  Co.;  Oregon.  Dane  Co.; 
Kohlsville,  Washington  Co.  (21}  carats):  Easrle,  Waukesha  Co.  (16  carats),  cf.  Kunz.  Bull.  G  Soc 
Am  .  2.  688, 1891.  and  Min.  Res.  U.  8.;  Hobbs.  Amer.  Geo!..  14,  81.  1894;  Bull.  Univ.  Wisconan. 
1,152,1895. 

Occurrence  and  origin  in  California,  Turner,  Amer.  Gcol.,  23, 182,  1899.  Also  in  South  Africa, 
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Stone,  Bonney  and  Ratoin,  Geol.  Hag.,  2,  492, 1895;  Moiasan,  C.  R.,  116,  293,  458.  460;  117, 
428,  1898.  Description  of  the  Eimberley  iDines,  Stelzner,  IsU,  p.  71,  1898.  DiBCusdon  of  origin 
as  illustrated  in  Brnzil.  Derby,  J.  Oeol.,  6,  121.  1898. 

flee  also  the  works  of  L  de  Launay  and  H.  Carvill  Lewis  noted  in  the  bibliography. 

In  the  meteoric  iron  of  Cafion  Diablo,  Arizona,  A.  E.  Foote.  Am.  J.  8c.,  42,  418.  1891; 
Kunz  and  Huntington,  Am.  J.  Sc.  46.  470,  1898.  Also  C.  Friedel.  Bull.  Boc.  Min..  15.  258. 
1892  (C.  R..  115.  1087.  1892):  116.  290.  1898.  Also  Moissan.  C.  R..  116.  288.  1898  (Bull. 
Boc.  Chim.,  9,  967,  1898).  Occurrence  in' meteorites  in  general.  Huntington.  Proc.  Amer.  Acad.. 
29  204  1894. 

'Formed  artificially,  Moissan.  C.  R.,  116,  218.  1898;  Friedel.  ihiA,  p.  224 :  Rousseau.  i&.,  117. 
164 :  furtlier.  Moissan,  t&..  118.  820,  1894 ;  123,  206.  210,  1896.  Also  J.  FriedUnder.  Berlin, 
2898,  Jb.  Min.,  1,  202,  1899.    Reproduction,  Q.  Majorana,  Riv.  Min.  Ital.,  19,  22,  1898. 

DiAPHORiTB.  p.  124.— Identified  by  L.  J.  Spencer  (Am.  J.  Be.,  6.  816.  1898)  with  pyrargyrite. 
galena,  dolomite  on  a  specimen  of  stephanite  from  the  Lake  Chelan,  distr.,  Okauoean  Co., 
Washington  ;  also  with  miargyrite,  etc..  finm  Banta  Maria  de  Catorze,  Bun  Luis  Potosi,  Mexico 

Dicksbergite.  L.  J,  Igehtrdm,  G.  F5r.  FOrh..  18.  281,  1896.  A  supposed  new  species  occur- 
ring with  cyanite  at  Dicksberg,  Ransftt  pariah,  Wermland,  Bweden.  Shown  by  Weibull  and  Up- 
inark  {ibid. .  p.  523)  to  be  rutiU, 


100  A  110  =  ♦62* 


Dietaeite.    A,  Osann,  Zb.  Kr.,  23.  588,  1894. 

Monoclinic.  Axes  d:t:h=z  18826 : 1 :  0*9515  ;  /J  =  ♦TS*  28'  =  001  A  100. 
68'.  001  A  101  =  89"  22',  001  A  Oil  =  42"  22i'.  Observed  forms :  a  (100), 
d  (010),  6  (001):  2  (210).  m  (110);  r  (101),  #(223).  <?  (221).  Angles:  mm'"  = 
106*  56'.  a'r  =  *67*  lO'.  em  =  80*  8'.  Crystals  prismatic,  tabular  |  a  and 
elongated  |  h.     Commonly  fibrous  to  columnar. 

Cleavage  :  a  imperfect.  Fracture  conchoidal.  H.  =  8-4.  G.  =  8*698. 
Luster  vitreous.  Color  dark  gold-yellow.  Optically  +.  Ax.  pi.  x  b, 
Bx«  ±  a  in  obtuse  angle  i  d;  extinction  on  b  (010)  5'  to  7*  with  6,  2G».  j  = 
87*  to  88*.    Dispersion  horizontal  and  9  >  p,  both  strongly  marked. 

Composition.  7Ca(IOt)t.8CaCr04.  Soluble  in  hot  water;  from  the  solution 
the  colorless  calcium  iodate  (Ca(IOt)a  +  6Ht0)  separates  on  cooling  leaving 
the  calcium  chromate  in  solution. 

Obtained    from   the  same  region  which  furnished  the  calcium  iodate 
lautarite  (Min..  p.  1040).    The  occurrence  of  thia  salt  was  earlier  described  by  Dietze  (after 
whom  it  is  named),  see  Mia.,  1.  c 

DiopsiDB. — See  Pffrax^ne, 

DioFTASE.  pp.  463, 1088.— Occurs  In  crystals  In  the  neighborhood  of  Mindouli,  east  of  Comba, 
on  the  road  to  Brazzaville.  French  Congo;  also  at  other  points  in  the  Congo  region.  Lacroix* 
C.  R..  114,  1884.  1892.    See  also  A.  Le  Chatelier,  C.  R.,  116.  894, 1898. 

Etching-liguk-es   investigated,  Traube»  Jb.  Min.,  BeiL-Bd.,  10,  462,  1896. 

DiFTBB.— See  WemmU. 


DoLomTE,  pp.  271, 1088.^Froiii  Raibl,  containing  traces  of  thallium  and  lithium,  Heberdey* 
Zs  Kr    21   71    1892 

Origin  disctissed.  Element,  Min.  petr.  MitUu,  14,  526.  1895;  Pfaff,  Jb.  Min.,  Be!L-Bd.,  9,  485, 
1894. 

The  black  crystals  from  Teruel.  Spain,  occurring  embedded  in  gypsum  have  been  long  called 

DuFRSNOTBiTB.  p.  120. — Description  by  Baumhauer  of  crystals  (anal.,  KSnlg)  with  the  new 
forms  (228).  (441),  (207),  (108),  (205),  (407),  (027),  (018).  (025).  (049),  (047),  Zs.  &.,  24.  85,  1894; 
28,  551,  1897. 

Dundasite.  W,  F.  PeUerd,  Catalogue  of  Minerals  of  Tasmania,  p.  26, 1893.  Inferred  from 
qualitative  tests  to  be  a  bydrated  carbono-phosphate  of  lead  and  aluminium.  Occurs  an  an  in- 
cmstaliou  on  a  ferro  manganese  gossan  with  crocoite ;  consists  of  small  spherical  aggregates  with 
radiated  structure  ;  color  within  white  and  silky,  externally  yellow-brown.  H.  =  2.  From  the 
Adelaide  Proprietory  mine,  Duudas,  Tasmania. 

DuRDBNiTB.  p.  980. — F.  C.  Knight  has  noted  an  oxidation- product  of  the  tellurides  of  Cripple 
Creek,  Colo.  The  soluble  (HCl)  portion  of  the  mixture  analyzed  was  perhaps  2FesOs.2TeOfl.HiO, 
the  insoluble  calaverite.    Proc.  Colo.  Boc.,  Oct.  1.  1894. 
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DsecHABiTB,  p.  43. — CrytUla  from  ihe  Harz  deacribed,  Luedecka,  HIn.  d.  Hvsm,  48,  ISM 


Edihotokite,  p.  500.— Occun  Id  large  ciyslals  (to  3  cm.  lu  length)  at  the  mloea  of  BiHil, 
Swedea.  Habll  prkmatic,  tabular  |  one  pair  of  m-faces  ;  iwiiu,  pwiido-tDtrBgonHl.  Tbc*e  tn 
referred  to  tbe  orthorliomblc  avalem  {licmiliedrat)  with  the  forms :  e  (001),  m  (110),  p  (111),  p 
(lil|,r,(iai),r,(l5l).  Axea<I:6:i  =  0'B873:1;0'6783.  Aogleii :  mm'"  =  88*  18",  ™  =  48*  47. 
O.  =  2776.  2E,  =  87'  17'.  0.  NordeoBUold.  Bull.  Soa  Hln..  IB.  896.  1899,  aod  G.  FOr. 
FOrh..  17.  0»7.  ia95.    AnaoalrsU  ie  givea  by  a.LbdstrOoi,  Ofv.  Ak.  Blockh.,  B3, 469.  189t. 

ClUatorplta.  L.  J.  XgeUirSm,  O.  FOr.  FOrta.,  15.  4TS,  1898;  Za.  Er.  33.  4«S.  Ao  Itnper- 
fectl^  described  miueral  from  the  BJtt  mine.  Orebro,  Sweden.  Occun  Id  cryatala  and  crjnal1li>« 
particlex  wltli  one  cleavage.  H.  =  4.  Brittle.  Color  and  atrcsk  wblUsh  gnij.  Inferred,  on 
the  basis  of  a  partial  qualitailve  atjalysb.  to  be  a  hydrated  arseuaifl  of  mangaoeBe  (MuOj. 

Blpldlta.     G.  Lindstrfim.  G.  Far.  FSrh..  16.  8S0.  1894.     O.  SordentkiSld.  Md.,  p.  348. 

Orthorbomhic.  Aiea  :  <l :  S :  i  =  05117 : 1 :  09781.  100  A  110  =  sr  6'.  001  A  101  =  83*  Vf. 
001  A  Oil  =  44'  Sir.  Formi  a  (100).  6  (010).  c  (001).  m  (110).  n  (130).  t  (013).  d  (Oil) ;  alio  doubt- 
ful  u  (540).  ((580).  «(6'12-0|.  Aagles:  mm'"  =:  •64°  17.  td  =  '44*  22".  CrjnaU  prnmatic. 
raroly  distinct  (described  b;  Q.  NurdenakiOld).  Usually  mawive.  fine  fibrous  or  columoar ;  alto 
as  a  felt-like  mnss. 

Cieaviigo:  m(llO).  H.  nearly  7.  G.  =  8ii64  while.  2((M  red.  Luatwallky.  Oolorwhlteto 
brlck-riid.     ExtlnclloD  parallel  to  prismatic  direction,  which  correeponda  to  X. 

Composition,  essentially,  E.Nn.ZrBi.O,,  or  Na,O.ZrO(.e810,.8H,0.    Aulyala,  Lludstrtm: 

SIO,        ZrO,       FeO       CaO    K&,0    E.O  H,0  (tgn.)  E.O  (100*)  CI 

69-44       30-48       0-14       0-17    10-41*    018       0'72  8-89       0-15    'nO..CnO  tr.  =  109-St. 

'Another  detenniuatloD  gaTe :  Na,0  10-29.  K,0  0-21. 

From  the  locality  In  aonthem  Greenlaud  (probably  Nngasarsuk  near  Igaliko)  which  has  affoiM 
neplunlte  (see  this  App.,  p>  49)  and  epldtdymlle,  p.  25.     Named  from  iXicfi,  hope. 

Enaboite.  pp.  147.  1088. — Occura  at  the  Ida  mine,  also  at  Red  Mouuiain,  Summit  dlMr., 
Colorado;  crystals  from  the  latter  locality  show  the  new  forma  4(210).  «  (012),  f  (134);  haM 
prismatic  or  tabular  (flga.  1-B,  Red  HouDtain).    Plrsson,  Am.  J.  Sc.,  47,  812.  I8IM. 


Ideulic'il  with  enargltc.    Mln.  Uag..  11.69.  189S.    Crvatals  from  Peru  show  the  new  fintnBX(OSl^ 
^(182).  0,  (394).  <^(1SI).  ^.(392).  idam.  Mln.  Mag..  11.  196,  1S97. 

Occurs  lu  large  crystals  at  the  Bel)  Stow  mine.  Missoula  Co..  Hontana,  Hoao,  School  MliWI 
Q..  16.  230. 189S.    Analysis,  from  Butte,  Montana,  Billebrand,  Am.  J.  Be.,  7,  SO.  1899. 

Ehbtatitk,  p.  348.— From  Corundum  Hill.  N.  C.  also  Webater.  Jackson  Co  ,  N.  C.  analyNI 
quoted  by  Prait.  Aro.  J.  Be.  6.  480.  481,  1898. 

InTeatlgation  of  alteration- products,  Jobansson,  Ak.  H.  Btockh.,  Kbang.  17  (8),  No.  4,  1891. 
(Ret.  InZs.  Kr.,  33,  1S2.) 


,  1898 ;  Zs.  Er.,  33,  858. 1894. 


Bpldldvmita      <3.  Flink.  G.  Fftr.  FOrh.,  IB.  2 
Ikmd,  O.  FQr.  Fitrh.,  10.  B4G,  1894. 

Orthorhomblc.  Axes  d  1 5 :  i  =  0-6768  : 1  :  00840  or  1  : 1  7887  :  09274.  100  A  1 10  =  ST  ST. 
001  A  101  =  42'  60J'.  001  A  Oil  =  28"  6i'.  Obaerred  forms:  a (100).  6 (010).  o(OOI);  •s(HO). 
i(120).  n(I80);  t  (028).  A  (084).  y  (Oil).  « (048).  d  (03n,/(041).  A  (081).  jt  (081);  p  (821).  Anfles: 
mm"  =69*52',  nn-  119*62',  &»  =  •80"  4'.  ad  =  •46^68'. 

CfTBtata  usually  tabular  |  e  and  elonmted  by  extension  of  the  faces  in  the  bracfaydome  lOoa;  these 
faces  boriionially  striated.  In  part  Id  hexagonal  tables,  h  and  m  being  equally  developed:  Uhm 
also  twlnoed.  having  e  in  common  but  n-volved  60*  about  the  Tenicat  axla.  and  as  Iw.  lamell*. 

Cleavage  :   b  and  e  perfect.      H.  =  06.      G.  =  3548.     Luatet  Titreous,  on  b  and  e  pearljr. 
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Colorless.     Optically-.    Ax.   pi  \e,     Bz.  ±  &.    Indices^    For  Na»  «» 1-0646;  /9a  1-66861 
r  =  1-6688.    .•.2V„  =  81*4'. 

CompoiitidQ  HNaBeSliOt  Uke  eudidynite  (Min**  P«  818).    AnalysISi  G.  fllnk 

SiOc  BeO  Na.O  H.0 

<o/4  10-56  12-88  8-78  s  100-91 

B.B.  fiues  eMUy  to  a  oolofieiM  glaag,  but  yields  water  only  at  a  hj^  temperatare.     Not  attacked 
by  acids. 

From  Greenland,  exact  locality  uncertain,  probably  Nanaalk  (or  Nagmnok^  LindatrOm)  near 
(galiko,  cf .  neptuniie  and  slpidUe, 

Epidotb,  p.  516.— CiTstals  from  Quenast  described,  StOber,  Bull.  Ac.  Bele.,  29,  408,  1896. 
Also  from  the  Comba  di  Compare  Robert,  Avigliana,  G.  Boeris,  Atti  Aocad.  8c.  Torino.  32,  Apri> 
35,  1897,  aud  R!v.  Mio.  Ital.,  20.  65.  1898. 

Optical  examination  of  isomorphous  layers  of  crystals.  Ramsay.  Jb.  Min.,  1,  111.  1898. 

Occurreoce  as  a  primary  constituent  of  igneous  rocks,  Eeyes,  Bull.  G.  8oc.  Amer.,  4,  805 
1898. 

The  relation  of  epidote  to  zoisite  is  discussed  by  Weinschenk,  Zs.  Er.,  26, 166, 1896.  See 
also  Clinotoiaite 

Epbomite.  p.  938.— Description  of  natural  ciystals  from  Stassfurt  (new  form  g  (210)  >,  a«fl(i 
optical  determination,  Hilcb,  Zs.  Er.,  20,  221,  1892. 

Brionite.    A.  8,  Bakie,  Am.  J.  Sc.,  6.  66,  1898.  and  Zs.  Er..  30,  176,  1898. 

Orthorhombic.  In  aggregates  of  very  slender  fibers,  resembling  woolly  hairs.  G.  =  1'99'< 
Luster  pearly.  Color  whUe.  OpUcally  biaxial,  positive.  Extinction  and  Bx«  (c)  parallel  to  fibers 
Birefriugence  high. 

Composition,  HiCaEJ^aaAltSieOit  +  KHtO  or  CaO.E80.NaaO.AliOi.6SiOtf.6HjO.  Analy- 
sis: 

8iO,  Al,:>;  CaO  MgO  K,0  NaaO  H3O 

5716  1608  8-50  060  8-51  2-47  17-80  =  10C-6C 

Fuses  B.B.  easily  and  quietly  to  a  clear,  colorless  glass.    Easily  soluble  in  hydrochloric  acid. 
Occurs  with  milky  opal  in  cayities  in  a  rhyolite  tuff  at  Durkee,  Oregon.    Named  from  epia:- 
wool. 

Ertthrite.  p.  317.— Occurs  on  the  west  shore  of  Rabbit  Lake,  Kipissing.  Ontario,  Ferriw 
Ottawti  Naturalist,  9,  198. 

Ettringite,  p.  976.  —  From  Tombstone,  Arizona,  analyzed  by  Moses  (after  deducting 
1-91.  SiOa) :     80.  1854.  Al.O,  9-72.  CaO 26-81.  H,0(red  heat)  1088.  H,0  (115*)  84-58  =  99-98: 
Formula  deduced  10CaO.2AltOs.5SOt.54HsO;  14  parU  of  HtO  go  off  at  a  red  heat,  the  formub. 
then  reduces  to  2R,0s.S0t  +  8H1O.   Occurs  in  bunches  of  white,  silky  fibers.   H.  =2.  G.  =  1"55 
Shows  double  refrnction  witk  parallel  extinction.      Am.  J.  Sc.,  46,  489,  1898;  Zs.  Kr.,  22»  Vc 
1898. 

Bnchlorine.  A  Scacehi,  1869;  B.  Seaeehi,  Rend.  Aocad.  Napoli.  23,  158,  1884  A  thic 
emerald -green  incrufttatiou  on  the  lava  at  Vesuvius.  The  analysis  by  Pisani  (quoted  by  Scacchi) 
made  it  a  compound  of  copper  sulphate  and  cuprous  chloride.  According  to  a  later  investigation, 
however  (E.  Scacchi).  it  is  made  up  of  an  insoluble  and  a  soluble  portion.  The  proper  euchlorine 
yielded :  80s  48*98.  CuO  41-50.  K^O  8  04.  Na,0  648  =  100.  The  crystallization  is  orthorhombic. 
Observed  forms:  6(010).  e  (001).  ^(011),  d  (108),  0  (101);  measured  angles:  60  =  61*56'. 
^  =  67*  54'.  An  analysis  by  Ramraelsbecg  (Min.  Ch. ,  Erg. -Heft,  87. 1886)  gave :  SOa  4296,  Oi^ 
87-87.  Na,0  5-48,  E,0  10-84,  H.O  [8-86]  =  100. 

EucHRoiTB,  p.  888.— Libethen.  crystals  with  the  new  forms,  /  (102).  d(lOl),  Gi88inger,Za 
Kr.,  22.  867,  1892.     An  analysis  by  A.  H.  Church  shows  1*48  p.  c.  P|0».  Min.  Mag.»  11.  1, 1896 

EucLABE.  p.  508.— Bahia,  Brazil,  crystals  described.  Hussak,  Min.  petr.  Mittfa..  12.  478.  189^^ 

EuDiALiTR.  pp.  409.  1084.— Eola  peninsula,  optical  investigation  of  crystals.  confinxiuiR  ant 
extending  eariier  resulu  (Min.,  p.  410).  Ramsay,  Jb.  Min..  Beil.-Bd.,  8.  722, 1898. 

Eyansttb,  p.  846.— Occurs  at  a  nine  in  the  Zeehan  district,  Tasmania.  G.  » 1*989.  Analyse 
P.O.  1811,  A1,0,  4019.  H.O  =  41-27  =  99-57.  H.  G.  Smith,  Proc  B.  Soc.  N.  e.  W  -  ^'^..  88^ 
1898. 
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Fatalitb.  pp.  456,  1084.— From  Rockport,  Mass.,  aDalysis  (nearly  pureFeiSi04*  G.  =4*818) 
and  optical  properties  with  discussioo  of  the  relation  of  the  latter  to  composition  in  the  species  of 
the  Chrysolite  Group  ;  also  analysis  of  hortonolite.  Penfleld  and  Forbes,  Am.  J.  Sc,  1,  ld9, 18M. 
Analysis  of  crystals  from  slag^,  G.  O.  Smith,  Johns  Hopkins  Univ.  Circ,  112,  May  1804. 

See  also  Neochrpm>lite  and  Breialakite. 

Fedorovite.    Fedorowit,  0.  Viola,  Jb.  Min.,  1,  121,  1899.— See  I^wsene. 

Fbldbpars,  pp.  814,  1084. — Much  work  has  been  done  recently  upon  the  optical  characters  of 
the  feldspars,  and  chiefly  those  of  the  plagioclase  series;  this  has  to  a  large  extent  had  as  its  object 
the  determination  of  the  different  species  under  the  microscope,  as,  for  example,  in  the  form  tUey 
appear  in  thin-sections  of  rocks.     Prominent  contributions  are  the  following : 

Michel-L^yy.  an  important  work  entitled  "  £tude  sur  la  determination  des  feldspaths  dans  les 
plaques  minces.'*  Paris  (two  parts),  1894  and  1896  (see  Bull.  Soc.  Min.,  18,  79, 1896).  A  summsry 
of  this  (and  other  papers)  is  given  by  N.  H.  Winchell  in  Amer.  Geol.,  21,  12,  1898;  see  also 
G.  F.  Becker,  Am.  J.  Sc..  6.  849,  1898. 

Fedorow,  feldspar  studies,  Zs.  Kr.,  22,  248,  1898;  26,  225,  1896;  27,  887.  1896;  29,  604, 1898. 
Viola,  Zs.  Er.,  30.  28,  282.  1898. 

Fr.  Becke,  determination  of  refractive  indices.  Ber.  Ak.  Wien.  102  (1),  858,  1893;  also  deter- 
mination by  interference-fieures,  etc.,  Min.  petr.  Mitth.,  14,  415,  1895. 

Bertrand,  Bull.  Soc.  Min.,  20,  219.  1897.  Wallerant,  rapid  determination  in  rocks,  tMl,  21, 
268.  1898. 

Many  optical  determinations  with  analyses  are  given  by  Fouqu6.  Bull.  Soc,  Min..  17,  288-611, 
1894.  See  also  BrOgger.  Eruptivgesteine  d.  Kristianiagebietes,  1894-98;  also  many  memoirs  on 
petrography  (Jb.  Miu.,  Min.  petr.  Mitth.,  et  al.). 

Discussion  of  composition  of  plagioclase  feldspars.  Kammelsberg,  Jb.  Min.,  2,  165,  1896. 

See  also  the  species  AVbite,  Anorihite,  AnorihoeUue,  Celsian,  Mteroelins,  Orthaelaw, 

Ferqusonitb,  p.  729.— From  Cevlon,  analysis.  Prior,  Min.  Mag..  10,  284,  1898. 
Examination  of  gases  yielded  (helium,  etc.),  Ramsay,  Proc.  Roy.  Soc.,  69,  825,  1896;  R<unny 
and  Truvers,  ib.,  60, 448, 1897.    Investigation  of  endothermic  properties,  Ramsay,  »6.,  62, 825, 1896w 

FiEDLEBiTB.  p.  172. — Description  of  crystals  from  Laurion,  Greece,  Lacroix,  0.  R.,  123, 955, 
1896.     Also  G.  F.  Herbert  Smith,  Min.  Mug.,  12,  107,  1899. 

FiiUOCERiTB,  pp.  175,  1084. — WeibuU  has  described  a  fragment  of  an  hexagonal  crystal  from 
Osterby  (cf.  aual.,  Min.,  p.  175) with  m  (1010)  and  p  (1122) ;  mp  =  51*,  whence  aih^li  1*06. 
Optically  uniaxial,  positive ;  e  —  ass  0*002  approx.    G.  FOr.  F5rh.,  20,  54,  1898. 

Fluor-adeUte.— See  TOaiUe. 

Fluoritb.  pp.  161,  1034.— Samthal,  Tyrol,  crystals  described  with  the  form  (87*12-5)  devel- 
oped by  corrosion,  H5fer,  Min.  petr.  Mitth.,  12,  500,  1892.  On  ciystali  from  theHariMts., 
Luedecke.  Min.  d.  Harzes.  252, 1896. 

Teuac^ity  investigated.  Sella  and  Voigt,  Wied.  Ann.,  48,  668.  1898. 

Anomulous  optical  characters.  Wallerant,  Bull.  Soc.  Min.,  21,  44,  1898. 

Phosphorescent  under  the  action  of  X-rays,  this  is  also  true  of  calcite  and  other  species.  Bar- 
bank.  Am.  J.  Sc  .  6,  53.  1898. 

Refractive  indices  for  long  waves,  Carvallo,  C.  R.,  116,  1189,  1898;  Rubens  and  Snow, 
Wied.  Ann.,  46.  529, 1892. 

Dispersion  in  the  infra-red,  Paschen,  Wied.  Ann.,  63,  801,  1894. 

Photoelectrical  properties.  Schmidt,  Wied.  Ann.,  62,  407,  1897. 

From  Quinci6,  containing  free  fluorine  (anal..  G.  =  8'117),  to  which  the  odor  on  fracture 
is  due,  Becquerel  and  Moissau.  Bull.  Soc.  Chim.,  6,  154,  1891. 

On  the  fluorite  deposits  of  southern  Illinois,  see  S.  F.  Emmons,  Trans.  Am.  Inst.  Mng.  Ene. 
21.81.1892. 

Occurs  on  a  large  scale  at  San  Roque,  Cordoba,  Argentina,  Valentin,  Zs.  prakt.  Geol.,  4,  lOi 
1896. 

Folgerito.    8.  E.  Emmens,  J.  Am.  Chem.  Soc.,  14,  Ko.  1,  1892.— See  PentlandiU, 

FosTERiTB.  p.  450. — Colorless  transparent  crystals  from  Monte  Somma  have  been  measured 
by  Jolles  and  analyzed  by  Thadd6eff,  see  ArzrunI  (Zs.  Kr.,  26,  471,  1895) ;  the  latter  also  gives 
the  optic-axial  angles  and  notes  twins  with  (081)  as  tw.  pi. 

Analysis,  from  the  crystalline  limestone  of  the  Passau  graphite  region,  Weinschenk,  Zs.  Er., 
28,  145,  1897. 

Franokeite.     A.  W.  SteUrwr,  Jb.  Min.,  2.  114,  1898. 

Massive,  with  imperfect  radiated  and  foliated  structure ;  In  part  in  spherules  aggregated  io 
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reniform  shape.    Cleavage  perfect  in  one  direction.     Somewhat  malleable,  making  a  mark  on 
paper.     H  =  2*75.     G.  =  5'55.     Lnster  meinllic      Color  blackish  grpy  to  black.     Opaque. 
Composition.  Pb»Sn,SbaSit  or  2Fb8ii8fPbtSbA.     Analysis  by  C.  Winkler : 

S  Sb  Sn  Pb  Fe  Zn      Qangue 

2104  10  51  13-84  5057  2-48  122  0*71  =  98-87 

Germanium  is  present  in  small  amount  (O'l  p.  c.) ;  also  about  1  p.  c.  silver. 

B.B  oil  charcoal  fives  a  yellow  coating  of  lead  oxide,  and  farther  from  the  assay  one  of 
oxide  of  untimony.  In  the  open  tube  yields  sulphurous  and  antimonial  fumes.  In  the  closed 
tube,  II  slight  coating  of  germanium  sulphide  if  no  air  is  present.  Dissolved  by  nitric  acid  with 
the  separation  of  a  white  powder  (oxides  of  antimony,  tin  and  germanium) ;  also  readily  in  iiqua 
regia  with  separation  of  sulphur. 

From  the  silver-mining  region  of  Las  Animas,  southeast  of  Chocaya,  Bolivia ;  it  is  locally 
known  as  UicUria;  wurtzite  is  closely  associated.  Named  after  the  mining  eugineers,  Carl  and 
Ernst  Fraucke. 

Frtedblite,  pp.  465,  1035.— From  the  SiO  mine,  Wermland,  Sweden,  analysis,  IgelstrOm : 
SiOa  34-36.  MnO  4588,  FeO  1'85.  CaO  1-50,  MgO  150,  Mn  279,  01  800.  HiO  9  00,  P,0,  tr.  = 
99  88.     G.  F5r.  FOrh.,  14,  505,  1892  ;  Zs.  Kr.,  21,  92,  1892. 

Fuggerito.     E.  We%n$ehenk,  Zs.  Er.,  27,  577,  1896. 

In  thick  four-sided  tabular  crystals,  probably  tetragonal.  Cleavage:  basal,  perfect.  H.  =r  6*5. 
G.  =  8*18.  Color  light  apple-green;  also  white  and  dull.  Birefringence  very  low,  for  yellow 
(Na)  sensibly  isotropic;  osna  =  c^ua  =  1691. 

Corresponds  in  composition  to  a  member  of  the  gehlenite-dkermanite  series  (3  Ak :  10  Gehl), 
but  deviates  in  physical  chanicters.     Analysis,  £.  Mayr: 

SiOa  AltOt         Fe,Os  CaO  MgO         Na^O        MuO,E«0  insol. 

34  04  17-97  8-49  87  65  4-89  204  tr.  0-12  =  10020 

Occurs  on  the  contact-zone  adjoining  the  monzonite  of  the  Monzonithal;  in  part  as  a  micro* 
scopic  constituent,  in  part  in  nests  of  crystals,  also  as  a  coarse-granular  aggregate  with  calcite. 

Gadolinite,  pp.  509,  1085. — Crystals  from  the  Harz  described  by  Luedecke,  Min.  d.  Harzes, 
438,  1896. 

Gahnite.  pp.  228,  1085. — Occurs  in  Raglan  township,  Renfrew  Co.,  Ontario.  Hoffmann,  Rep. 
G.  Canada,  9.  15R,  1896. 

Galena,  p.  48. — Oryst— From  Neudorf  with  the  new  form  (651).  Cesd.ro,  Zs.  Kr.,  20,  468, 
1892  From  the  Har2,  Luedecke,  Min.  d.  Harzes,  16.  1896.  On  the  octahedral  cleavage  of  a 
variety  from  Nil-St.-Yincent  containing  tellurium,  CesAro,  Ann.  Soc.  G.  Belg.,  19,  Bull  ,  76, 1892. 
Freiberg,  new  form  (447).  Ces&ro.  Ann.  Soc.  G.  Belg.,  24,  Ixxlx,  1898. 

From  Broken  Hill.  N.  8.  W.,  containing  15*5  p.  c.  Zn,  Liversldge,  Proc.  Roy.  Soc.,  N.  S.  W., 
29.  8*J0  lb9o.  Cubic  crystals  stated  to  be  from  Bingham,  Utah,  gave  Hartley  4*97  p.  c.  Zn,  Miers, 
Min.  Mag,  12,  112,  1899. 

Garnet,  pp.  437,  1085. — Pyrope  of  cubic  form  occurs  in  the  diamond  sands  of  Agua  Suja, 
Minns  Gerars,  Brazil.  Hussak,  Ann.  Mus.  Wien,  6,  118  (not.),  1891. 

Optical  investigation  of  crystals  from  many  localities  with  references  to  the  recent  literature 
(since  1882,  cf.  Min..  p.  489),  etc..  Klein,  Jb.  Min.,  2.  68, 1895,  also  Ber.  Ak.  Berlin,  728, 1895;  676, 
1898.  See  also  Brauns.  Opt.  Anom.,  1891,  p.  188;  Earnojitsky,  Yh.  Min.  Ges.,  34.  1,  1896; 
Fedorow,  Zs.  Er.,  28,  276,  1897. 

Optical  character  of  pyreneiU  corresponding  to  that  of  an  orthorhombic  crvstal.  Mallard,  Bull. 
Soc.  Mill.,  14,  298,  1891.  Same  otmelaniU  from  Algeria,  Gentil.  Bull.  Soc.  Min.,  17,  269,  1894; 
of  crystals  from  Affaccata,  Elba,  G.  D'Achiardi,  Annal.  Univ.  Tosc.  20,  1896. 

OroMsularite,  analysis  of  an  apple-green  variety  resembling  jade,  found  as  a  water-worn  pel> 
blc  near  Eltoro,  California,  F.  W.  Clarke,  Am.  J.  Sc,  60,  76,  1895.  Analyses,  Rothenkopf. 
Zillerthal,  Schnerr,  Zs.  Er.,  27,  481,  1896. 

Almandite,  analysis,  Sydney,  N.  S.  W.,  H.  G.  Smith,  Proc.  Roy.  Soc,  N.  S.  W.,  28,  47, 1894. 

Andradite  from  nephelite-svenite  of  Dungannon,  Hastings  Co.,  Ont.,  with  1*08  p.  c-  TiOi, 
Adams  and  Harrington,  Am.  J.  Sc,  1,  217,  1896.  Italian  Peak,  Gunnison  Co.,  Colo.,  Eakins, 
Bull.  U.  S.  G.  Surv.,  113,  112,  1898. 

TopatolUe,  MelaniU,  analyses,  Piners,  Zs.  Er.,  22,  479,  1894. 

Pyrope,  etc.,  chemical  composition  discussed  with  analysis,  C.  v.  John,  Jb.  O.  Reichs.,  42,  58, 
1892. 

Spessartite,  analyses  from  Llano  Co..  Texas,  W.  H.  Melville,  Bull.  U.  S.  G.  Surv.,  90,  40. 1892. 
8ilber berg  near  Bodenmais,  analysis,  Weinschenk,  Zs.  Er.,  26,  857,  1895.  Aschaflenburg  (analy- 
sis by  Wehr  and  SchrOder),  Weinschenk,  Zs.  Er.,  28,  162,  1897.  Caprera,  Sardinia,  Lovtsato^ 
Rend.  Accnd.  Line,  6  (1).  56,  1896. 
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Analyses  by  Wait  of  yarfetiAii  fiom  Cnniuln.  HofPrnann,  Rep.  G.  Canada,  6, 16R.  1892-83. 

Discussion  of  composition  witu  analyses,  K.  H.  Schnerr,  Inaug.  Diss.  Munich,  1894,  abstnol 
in  Jb.  Min.,  1,  482  ref.,  1897. 

Occurrence  in  the  dune  sands  of  Holland  (analysis),  Ret^ers,  Jb.  Min.,  1,  16,  1895. 

Discussion  of  relation  of  subspecies,  Weinschenk,  Zs.  Kr.,  26.  865.  1895. 

Hrubscbitz,  altered  to  diopside,  hornblende,  and  phigioclase,  Barvif,  Ber.  Bdhm.  Ges.,  May  19, 
1898. 

Artificial  formation  of  melanite,  Michel,  C.  R.,  116.  880,  1892. 

Rhodolite  is  a  variety  from  Mason's  Branch,  Macon  Co.,  N.  C,  described  by  Hidden  and  Pratt 
(Am.  J.  8c. ,  6,  294,  1898)  Characterized  by  its  rose-like  color  and  brilliant  luster  by  reflected 
light.  Occurs  in  rolled  pieces  and  etched  fragments.  G.  =  8'888.  Composition  corresponds  td 
2  molecules  of  pyrope,  MgiAlt[Si04]i ,  and  1  of  almandite,  FetA1i[SiO«]t.     Analysis,  Pratt: 

8iO:>  Al,Os        FeiOt  FeO  MgO         CaO 

(I)    41-59  2318  1-90  1555  17*28  0  92  =  100*82 

LagorioliU  (Lagoriolith)  is  an  artificial  compound  obtained  by  Morozewicz,  corresponding  iD 
composition  to  a  soda-variety  of  grossular  garnet;  formula  (Na«,Ca)BA1a[Si04]t,  with  Nsi :  C« 
=  8:2.  An  analysis  (deducting  14*8  p.  c.  Tnsol.)  gave:  SiO,  89*6,  AliOt  21*4,  CaO  14*2.  NsiO 
23 '6,  SO.  1*2  =  100.  The  crystals  obtained  seemed  to  be  isometric  in  form  (100  and  110).  bo: 
showed  optical  anomalies,  twinning,  etc.,  antilogous  to  some  garnet,  also  particularly  to  nosclite 
and  hatlynite.    Named  after  Professor  A.  Lagorio.     Min.  petr.  Mitth.,  18,  147,  1896. 

Schneebergite  of  Brezina  is  shown  by  Eakle  and  Mutbmann  to  be  a  garnet  of  the  topazolite  tvps 
in  octahedral  form.     Am.  J.  8c.,  60,  244.  1895;  Zs.  Kr.,  24,  588,  1895. 

BanMtiie  is  a  supposed  new  mineral  from  the  damourite  of  Bliaberg,  Ransftt,  Werniland, 
8weden,  described  by  IgelstrSm  (G.  FOr.  FOrh.,  18. 41, 1896).  It  is  shown  by  Weibu  j  (ibid,,  2Q, 
58,  1898)  to  be  an  impure  manganesian  garnet. 

Gabnieritb,  p.  676.— N.  Caledonia,  analysis  of  a  related  silicate,  Pisani,  Bull.  Soc.  Min.,  15, 
48,  1892.  Various  nickel  silicates  have  been  examined  by  H.  v.  Foulion,  Jb.  G.  Reichs.,  42,  283 
1892. 

Gat-Lussitb.  p.  801. — Crystals  described  from  Borax  Lake,  San  Bernardino  Co.,  CaL  (FI^ 
1-8).    G.  =  1*992.    J.  H.  Pratt,  Am.  J.  8c.,  2,  180,  1896. 

1. 


Occurs  in  a  confused  crystalline  mass  at  the  borax  locality  in  San  Bernardino  Co.,  Cal.,  £ 
Am.  J.  8c.,  43,  540.  1892,  Mng.  Sc.  Press.  March  26,  1892. 

On  the  artificial  formation,  A.  de  Schulten,  C.  R.,  123,  1028, 1896. 

Gbhlekitb,  p.  476. — Occurs  in  limestone  of  the  Eaiserstuhl,  Brauns,  Jb.  Min„  1,  h\,  1899. 
See  also  Fuggerile. 

OeikieUto.     X.  Fletcher,  Nature,  46,  620,  Oct.  27,  1892.     A.  Dick,  Min.  Mag.,  10,  145,  180S. 

Massive;  in  rolled  pebbles.  Cleavage:  in  one  direction  perfect;  also  imperfect  in  another, 
nearly  normal  to  it.  Brittle.  H.  =6.  G.  =  8'98-4.  Luster  metallic-adamantine  on  the  cleavace- 
face.  Color  bluish  or  brownish  black;  microscopic  fragments  transmit  a  purplish-red  light. 
Optically  uniaxial,  negative.    Birefringence  high. 

Composition,  essentially  magnesium  titan ite.  MgTiOs.    Analysis,  Dick : 

TiO,  67-74  MgO  28'73  FeO  871  =  10088 

B.B.  infusible;  reacts  for  titanium  with  salt  of  phosphorus.  Slowly  decomposed  by  bol 
hydrochloric  acid  if  in  fine  powder. 

Obtained  from  the  gem  mines  of  Rakwana.  Ceylon,  a  locality  which  has  also  furnished 
baddeleyite.  Named  after  Sir  Archibald  Gkikie,  Director  of  the  (Geological  Survey  of  Great 
Britain. 

Gfrersbyite.  Z.  J.  IgeUtrdm,  Zs.  Kr.,  28,  810.  1897.  Occurs  in  pale-blue  to  deep-blue  grnhtf 
embedded  in  quartzose  damourite-schist  at  Dicksberg,  Wermland,  Sweden.    Closely  resembles 
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lazulite  and  is  near  it  in  compoflltion.    One  of  seTeral  analyaea  gave:  PtOs  88*26,  AUOt  46*68, 
CuO,FeO,MnO  6  66,  MgO  6  88,  H,0  9  07  =  100. 

Obbsdorffite,  p.  90. — Occurs  in  octahedral  crystals  In  Denison  township,  Algoma  district, 
Ontario  (annlysis  by  Johnston),  Hoffmann,  Rep.  Q.  Canada,  6,  22R.  Also  on  Kootenay  Moun- 
tain, near  Rdsslaiid,  British  Columbia,  ibid,,  9,  15R,  1896.  Analysis  from  Goslar  in  the  Uarz, 
Klockmann,  Zs.  prakt.  Geol..  1,  887.  1898. 

OiBBSfTB,  p.  254  —Artificial  fonnation  of  ciystals,  A.  de  Schulten,  Bull.  Soc.  Min.,  19,  167» 
189(i. 

OiLBOMiTE. — See  UinUUte. 

OiSMONDiTB,  p.  686.— Occurrence  In  basalt,  St-Agrdve,  Arddche,  France,  Oonnard,  C.  R.. 
117.  590.  1898. 

Glauberitb.  p.  896. — Description  and  measurements  of  crystals  from  Westeregeln»  W.  Ton 
Schulz.  Yh.  Min.  Oes.,  30,  75,  1898. 

Qlaucoohroite.    8.  L,  Penfleld  and  C,  H,  Warren,  priv.  contr. 

Orthorhombic.  In  embedded  prismatic  crystals  without  distinct  terminations.  Prismatle 
angle  m  t\rnW  80*.  Twins  with  the  brachydome  (Oil)  as  tw.  plnne.  the  vertical  axes  crossing 
at  (in  angle  of  58*80'  (microscope).  Axes  d :  S  :  ^  =  0*44  : 1 :  056.  H.  about  6.  O.  =  8*407.  Color 
a  delicate  bluish-green  like  some  beryl. 

Compctsition,  CnMn8i04,  analogous  to  the  Chrysolite  Group;  corresponds  to  a  manganese 
monticellile.    Analysis,  Warren : 

6iO,  MnO  CaO  PbO 

81-48  8800  28*95  1*74  =  100*17 

B  B  fuses  quietly  at  8*5.  Easily  soluble  in  hydrochloric  acid  and  yields  gelatinous  silica 
upon  evaporation.     Reacts  for  manganese  with  borax. 

Occurs  at  Franklin  Furnace,  N.  J.,  with  nasonite,  brown  garnet,  axinite  and  a  little  frank- 
lin ite.    Named  from  yXavK6%,  blus-gnen,  and  XPoa*  color,  in  allusion  to  its  color. 

Glauconitb.  p.  688.— Extensive  beds  occur  in  Spottsylvania  and  Stafford  Cos.,  Ya.,  analysis, 
Corse  and  Baskerville.  Am.  Ch.  J.,  14,  627.  1892. 

In  Woodburn,  Antrim,  Ireland,  analysis,  Hoskins.  Geol.  Hag.,  2,  817.  1895. 

General  discussion  of  composition,  origin,  etc.,  GUmbel,  Ber.  Ak.  MOnchen,  26,  545,  1896; 
also  Glinka.  Zs.  Er.,  30,  890,  1896. 

Glaucophanb,  p.  899.— Investigation  of  etching-figures,  R.  A.  Daly,  Proc.  Am.  Acad.  Sc,  34, 
404,1699. 

Analysis,  Beaume,  Dora  Riparia,  Colomba,  Att.  Accad.  Torino,  29,  404, 1898. 

RhoduHU  is  a  variety  of  glaucophane  described  by  FouUon  as  occurring  in  the  Eocene  Flysch 
rocks  of  the  island  Rhodus.  It  is  characterized  by  a  fibrous  asbestus-Tike  structure.  Coloi 
lavender-blue.    Analysis  of  purified  material  gave : 

SiOs        AltOt      Fe.Os      FeO       MgO       CaO      Na,0      E.O       H,0 
6508        0*49        15-47       7*89       11*48       0*98       6*88       0*80        1*98  =  100 

This  corresponds  to  a  glaucophane,  in  which  FcsOi  has  taken  the  place  of  AlgOs.    Ber.  AJc 
Wien.  100  (1),  176,  1891 
See  also  Orosnte. 

Olockbritb,  p.  970. — An  orange-yellow  ocherous  basic  ferric  sulphate  from  Parys  Mount, 
Anglesea,  analyzed  bv  Church,  corresponds  nearlv  to  2FetOs.SOt.8HtO.  Loss  of  HtO  at  100* 
18*51  p.  c,  on  moderate  ignition  12*85.  Glockerite  is  2Fe.Ot.SOt.6HtO.   Min.  Mag.,  11,  18,  1895. 

GMELnoTB,  p.  598.— CryKtals  from  Montecchio  Maggiore,  described  with  new  forms  (2lS0)^ 
(3lS8),  (12S8),  Artini,  Giorn.  Min.,  2,  262,  1891. 

GoiJ),  p.  14.— Crystals  from  the  Ural,  described,  new  form  (811),  Jeremcjev,  Vh.  Min.  Gcs., 
Prot.,  33,  60,  1895. 

Crystalline  structure  of  nuggets  investigated  by  Liversidge,  Proc.  R.  Soc.  N.  S.  W.,  31,  70, 
1897  (read  Oct.  3,  1894).  Discussion  as  to  the  or'gin  of  moss  gold  and  of  gold  nuggets,  Liver* 
aidge,  Proc.  R.  S«>c.  N.  8.  W.,  27,  287,  803,  Sept.  6,  1893. 

Gold  contniniiig  pallndiiim  occurs  in  t!ie  CHiicnsus.  Th.  Wilm,  Zs.  anorg.  Chem..  4,  800,  1898L 

Occurs  in  Cnli^ruia  with  albite,  barite,  calcite,  etc..  Turner,  Am.  J.  Sc.,  47,  467,  1894. 
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On  the  gold  fields  of  the  Southern  Appilachians,  0.  F.Becker,  16th  Ann.  Kept.  U.  B.  G.  Sur?^ 
Part  II,  18b4.  Of  lYansvaal,  the  same,  18th  Ann.  Kept.  U.  8  G.  Surv.,  Part  V,  1896.  Of  Akska, 
tiie  same,  18th  Ann.  Kept.  U.  S.  G.  Surv.,  Purt  III  (also  Map  of  Alaska,  etc.,  S.  F.  Emmons, 
U.  S.  G.  Surv..  1898).  Of  Georgia,  Geol.  Surv.  Georgia,  Bulletin  4A,  Teates,  McCallie  and 
King,  1896.  On  the  mining  region  of  Cripple  Creek,  Colorado,  Cross  and  Penrose,  16th  Ado. 
Kept.  TJ.  S.  G.  Surv.,  Part  II. 

The  world's  production  of  gold  has  increased  at  a  very  remarkable  rate  during  the  past 
decade.  In  1890  the  value  of  the  total  amount  produced  (see  Min.,  p.  19)  was  less  than  ISO 
million  dollars;  in  1896  it  was  about  200  millions,  in  1897  237  millions,  and  the  amount  estimated 
for  1898  is  upwards  of  280  millions.  Of  this  increase.  South  Africa  has  contributed  relatively  Uie 
largest  amount.  For  the  United  States  the  amount  for  1898  is  nearly  66  millioos,  or  double  that 
of  1890;  for  Colorado  the  amount  has  increased  from  4  millions  in  1890  to  more  than  24  millioDs 
for  1898.  chiefly  through  the  productivity  of  the  Cripple  Creek  mines.  Canada's  amount  for  1898 
is  14^  millions,  of  which  it  is  estimated  that  the  Klondike  region  on  the  tributariea  of  the  Yukon 
liver  has  yielded  12  millions. 

Ooldschmidtite.     W.  H,  Hobbs,  Am.  J.  Sc,  7,  857,  1899. 

Monoclinic.    Axesd  :  S :  <^  =  1-8661 : 1 :  12980;  /5=  89"  11'  =  IOOaOOI.    Forms  a  (100),  ft  (010). 

c  (001);  g  (310)./ (210).  m  (110).  i  (870).  I  (180);  y  (506\ 
#(101),  n(201),  r(703).  w(401).  giSQl),  ir  (lOOl). 
«r35  0-l),  5(101),  JV^(201),  TF(401),X(10  01).^?(i4-Ol): 
Is  *(032).  Angles:  am  =  "Or  41'.  mf»'"  =  123*  23'. 
as  =  54*  29'.  a' 3  =  ♦55'  86'.  an  =  35"  17',  afN  =  35*  oC, 
ae  =  89*  11'  (mean  derived  (following  Hobbs)  from 
the  measured  angles :  /?«  =  54**  67',  n'S  =r  55*  35'  sod 
a»  =  34M8',  a'Jr=34'  68).  In  form  related  to 
calaverite). 

Crystals  prismatic  |  i.  Twins  common,  tw.  plane 
a  (100)  (Fig.  2). 

Cleavage.  6 (010)  perfect.  Brittle.  H.  =  2.  G.  =86 
(estimated).  Luster  metallic.  Color  silver  -  white. 
Streak  dull  grayish  black.     Opaque. 

Composition,  AutAgTce.    Analysis  (on  0*1  gram): 

Te  [59-64]        Au  31  -41         Ag  895  =  100 

B.B.  fuses  easily  on  charcoal,  giving  a  bluish-green  flame  (Te)  and  yielding  a  white  sublimate 
of  tellurium  oxide  with  a  yellowish-wbite  buttou  of  gold  and  silver. 

Occurs  sparingly  at  the  Gold  Dollar  mine  in  Arequa  Gulch,  Cripple  Creek  district,  Colorado. 
Named  after  Professor  Victor  Goldschmidt  of  Heidelberg. 

See  also  Calaverite  and  Krennerits. 

Oonnardite.    A,  Lacroix,  Bull.  Soc.  Min.,  19,  426,  1896.     Min.  France,  2,  279,  1896. 

Orthorhombic  ?  In  spherules  with  fibrous  structure.  H.  =  4*5-5.  G.  =  2*246-2*26 ;  2*357 
Gounard.  Color  white.  Luster  silky.  Translucent.  Optically  biaxial,  positive.  Bx^andax. 
pi.  parallel  to  the  fibers.     Ax.  an^le  very  small. 

Composition,  (Ca,Nas)sAUSiiOift +  6iHtO  with  Ca:Na,  =  6:d.  Analysis^  Pisani,  quoted 
by  F.  Gonnard,  C.  R.,  73,  1448,  1871 : 

SiO,  A1,0,  CaO  Na,0  K.O  H,0 

42*8  281  100  6*7  tr.  14*1  =  101*3 

From  cavities  in  the  doloritic  basalt  of  Gignat,  Puy-de-Ddme  and  elsewhere  in  the  same  r^on ; 
early  analyzed  by  Pisani,  I.  c;  in  Dana's  Min.  (p.  606)  provisionally  referred  to  mesdite.  Named 
after  M.  (Gonnard  of  Lyons,  France. 

GosLABTTB,  p.  989.— Occuis  in  white  silky  fibrous  mi 
MixL.  .1,  76, 1899. 


m- 


m 


11  AMiDbeig  (aiiaL).    Qrlfr,Jlk 


GOthitb,  pp.  d47, 1086.— Optical  Investigation  of  crystals  from  Ouro  Preto,  Bndl,  pvinc 
results  differing  from  those  of  ralla.  Ax.  pi.  I  a  (100)  lor  red,  |  (001)  for  green  (and  yellow); 
optically  negative  for  both  colors.  2Er  =  68*  81 ,  2Bjp  =  67*  42*.  /T  =  2*5.  Pelikan,  Mm.  peir. 
Mitth..  14,  1.  1894. 

The  ociierous  variety  abundant  at  Mesabi,  Minnesota,  has  been  called  mesttbiie  by  H.  V 
Winchell,  Trans.  Am.  Inst.  Mng.  Eng.,  21,  661,  1898. 

Grahamite.  p.  1020. — A  related  mineral  substance  occurs  at  various  points  in  Texas,  cl 
Dumble,  Trans.  Amer.  Inst.  Mng.  Eng.,  21,  602,  1892. 

Origin  discussed  (derived  like  al&rtite,  uintahite,  etc.,  from  the  oxidation  of  petroleum)^ 
L  0.  White,  Bull.  G.  Soc.  Amer.,  10,  277,  1897. 
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GRAPHiTBy  pp.  7,  1086. — The  relations  of  the  different  forms  of  carbon  are  discussed  by 
Moissan,  Ann.  Ch.  Phys.,  8,  289,  806,  466,  1896,  aiui  C.  R.,  121,  688,  540,  1895.  Also  by  Luzi, 
Ber.  Ch.  Ges.,  24,  408.1,  1891,  26,  214,  1878,  1892.  26,  890,  1898;  Zs.  Nat.  Hnlle.  64,  224 :  B.H. 
Ztg.,  62,  12,  1898  (cf.  Jb.  Min.,  2,  241  ref.,  1898).  Finally  bv  Weinscheuk,  Zs.  Er.,  28,  291, 
18U7.  Oraphiiite  of  Luzi  (1.  c),  a  supposed  new  form  of  amorphous  carbon  (cf.  Zs.  Kr.,  24,  689), 
is  shown  by  Weinschenk  to  have  no  real  distinctive  characters. 

On  the  graphite  and  associated  minerals  of  the  Passau  region  in  Bavaria,  see  Weinscheuk, 
Zs.  Kr.,  28,  135,  1897. 

Oraphitite. — See  Oraphits. 

Grkbnockitb,  pp.  69,  1086. — Occurs  with  wurtzite  and  tmithsonite  at  the  LQderich  mine, 
near  Bensberg,  Sonheur,  Zs.  Kr.,  23.  549,  1894.     Also  at  Laurion,  Greece,  (analysis,)  as  a  yellow 

Sulvenilent  incrustation  on  an  amber-colored  smtthsonite  (with  2*70  CdO),  A.  C.  Christomanos, 
[in.  petr.  Mitth.,  16,  860,  1896;  C.  K.,  123.  62,  1896. 

GhriUilingite.     W.  Muihmann  and  E,  Bchrdder,  Zs.  Kr.,  29,  144,  1897. 

Rhombohedral ?  Mnssive,  with  one  distinct  cleavage;  resembling  tetradymite.  G.  =  7*821. 
Color  gray,  tarnishing  black. 

Composition,  Bi4TeSs  or  Bi(Te,S)  with  Te :  S  =  1 : 8 ;  this  ret^uires,  telluriuih  12*0,  sulphur 
9-1,  bismuth  78*9  =  100.     Analyses : 

Te  12-82  8  9*81  Bi  79*81  =  101*44 

12*36  9*40  78*82  =  100*88 

From  Cumberland,  England ;  an  approximate  analybls  was  earlier  made  by  Rammelsberg 
(Min.  Ch.,  p.  5,  1875). 

GKianabacoite,  Onanahaqnite. — See  Qu(urU, 

GuARiNiTR,  p.  717. — The  absence  of  titanium,  early  shown  by  Hauro,  Is  confirmed  by  O. 
Bebuffat.     Analysis  gave : 

SiO,        YtOs(?)       Fe.O,         A1,0.  Ce,0,  CaO  Na,0  K,0 

84*84  1-28  1*69  25*87  8*45  25*20  6*57  1*56  =  99*91 

Calculated  formula:  2(Na,K)«O.8CaO.5(AI,Fe,Ce),Ot.l0SiO«.  Lab.  Chim.  Napoli,  1894; 
abstract  in  Zs.  Kr.,  26,  219,  1896. 

GuMMiTB  (Eliaslte),  p.  892. — Investigations  of  gases  yielded,  Lockyer,  Proc  Roy.  Soc,  59,  1, 
1895. 

Oniinarite.  O.  Landitrlhn,  G.  FOr.  F5rh..  9,  868,  1887.  A  briefly  described  nickel-iron 
sulphide  containing  S45p.  c,  Ni  22,  Fe  88;  formula  suggested  8FeS«.2NiS.  Color  tin-white 
with  tinge  of  yellow,  tarnishing  yellowish  brown.  G.  =  4*4.  Not  magnetic.  Dissolves  with 
difficulty  in  hydrochloric  acid ;  more  easilv  in  aqua  regia  with  separation  of  sulphtir.  Occurs 
embedded  in  pyrrhotite  at  Rud,  parish  of  Saedevi,  0sterg5tland. 

Gtpbum,  p.  988. — Oryst. — Discussion  of  symbols  of  doubtful  forms,  Ces&ro,  Bull.  Ac.  Belg., 
29,  885.  1896.  Crystals  from  Girmnti  with  (850),  Kraatz,  Zs.  Kr.,  27,  604,  1896.  Harz,  forma 
<510),  (850),  etc.,  Luedecke,  Min.  d.  Harzes,  877,  1896.  From  the  environs  of  Paris,  forms  (208), 
(Oil).  (081),  (211),  (649),  (15*21*26),  Lacroix,  Bull.  Soc.  Min.,  21,  89, 1898,  and  N.  Arch.  Mus.  Paris, 
9.901. 

On  cleavage-planes,  CesAro,  Ann.  Soc.  G.  Belg.,  Mem.,  22,  28,  1896. 

On  gliding-planes,  Kies,  Zs.  Kr..  30,  662. 1899. 

On  etching-figures,  Viola.  Zs.  Kr.,  28,  578,  1897 ;  also  K.  von  Kraatz,  Zs.  Kr.,  30.  662,  1899. 
Corrosion -figures  due  to  loss  of  water,  Hohncke.  Zs.  Kr.,  30.  1,  1898. 

Analysis  of  saline  water  contained  in  cavities  in  crystals  from  Sicily,  HJ.  Sjogren.  Bull.  G. 
iDSt.  Upsala,  1,  277, 1898. 

On  the  formation  of  incrustations  in  caves,  G.  P.  Merrill.  Proc.  U.  S.  Knt.  Mus..  17,  77.  1894. 

Gigantic  crystals  have  been  obtained  from  a  cave  at  South  Wash,  Wayne  Co.,  Utah,  see 
Talmage.  Science,  21,  p.  85,  Feb.  17,  1898.  On  the  occurring  forms  including  (450)  or  (840) 
and  (013),  see  Moses,  School  Mines  Q.,  14.  825,  1898;  also  G.  O.  Smith,  Johns  Hopkins  Univ., 
112,  May.  1894. 

Crystals  containing  fine  sand,  about  50  p.  c.  occur  at  Carcote,  Bolivia,  Pohlmann.  Vh.  Yer. 
Santiago,  2,  288,  1892.  Also  others  similar  from  the  Astrakan  steppes  described  hy  Doss,  Zs.  G. 
Oea.,  49,  148,  1897. 

HalniU.    Jot.  Blumrich,  Min.  petr.  Mitth.,  13,  472,  1898. 

Triclinic.  In  slender  needles  and  plates.  Twins  tw.  pi.  a  (100).  Angles  ab  =  78**  14'.  b  a 
]Uto,  =8ir.    Cleavage  :b  (010)  rather  perfect;  a  (100)  faintly  indicated.     Brittle.     H.  =  5.     G. 


32 


APPENDIX  L 


=  8-184.  Luster  vitreous  to  adamautine.  Color  wine-yellow,  honey-yellow,  colorless.  Opilcilly 
4-.  Ax.  pi.  1  b  and  oblique  to  a.  Ax.  angle  large.  Dispersion  strong ;  p  >  v.  Birefringence 
low  ;  y—a  =  0  012.     Pleochroism  not  marked  ;  c>  il >  a. 

Qualitiitiye  trials  tnnkc  il  a  silicate  of  sodium,  calcium,  titanium  and  zirconium ;  probably 
allied  to  wObleriie,  niosaudrite,  l&venite,  etc. 

0c(Mir8  in  crystals  in  cavitities,  and  in  embedded  needles  or  plates  of  the  groundmass  of  the 
pboiiolite  of  the  Hobe  Hain,  near  Mildenau  in  northern  Bohemia. 


Halite,  pp.  154.  1036.— Description  of  crystals  (artif.)  with  A  (410).  n(211).  p(221).  rflfiB). 
Traubf.  Jb.  Min.,  2.  163,  1892.  Staruuia,  crystals  with  the  rare  form  (210),  Pelikan,  Min.  petr. 
Mitlb..  12,  48H,  18d2. 

Capillary  relations  of  crystal  faces  with  reference  to  the  mother  liquor  (also  of  sylrite), 
.  Berent,  Zs.  Kr.,  26,  529,  1896. 

^  Investigution  of  tenucitv.  Sella  and  Yoigt,  Wied.  Ann.,  48,  636.  1893. 

Refractive  indices  for  long  waves,  Rubens  and  Snow,  Wied.  Ann.,  46, 
529,  1893.  Dispersion  in  the  infra-red,  Paschen,  Wied.  Ann.,  63,  337.  1894. 
Dispersion  and  absorption,  Rubens  and  Trowbridge,  Wied.  Ann.,  60,  724, 
1897;  Am.  J.  Sc,  B.  83.  1898. 

The  skeleton  crystals  of  calcite  (resembling  chiastolite"^  embedded  to 
bluck  slate  at  West  Springfield,  Mass.  (and  at  other  points),  and  yarioaslx 
interpreted  (see  Min.,  p.  222),  are  shown  to  be  pseudomorphs  after  salt  bj 
Kmersou,  Bull.  U.  S.  G.  Sury.,  126.  146,  1895. 

Hamlinitb,  p.  762.— Occurs  In  crystals  (Plar.  1)  with  the  forms  r(10iU 
/  (0221)    associated    with    bertrandite     in    Oxford    Co.,     Maine;    these 
(G.  =  3'159-3'283)  have  been   analyzed   by  Pentield  (Am.  J.  Sc.,  4,  818, 
^     ,  1897)  and  the  unknown  composition  of  the  mineral  thus  determined,  viz.: 

Hamhnite.         AUSr(OH)TP,Ot  or  [Al(OH),],[SrOH]P,0,.  In  2.  the  810„  Pe,0.,  K,0,  Na,0 
have  been  deducted  as  impurities. 

P.O.    Al.O,     SrO    BaO    H,0      P 

1.  I  28*92    32-30    38-43    400    1200    1*93  SiO,  0*96,  E,0  0*84,  Na.0  0*40,  Pe.O.  0-90=10018 

[(less  O  0-81)  =  99-87 

2.  30-20    82-67    19*25    4*18    1253    201  =  10084  (less  O  084)  =  100 


Hanoookita.    8.  L.  PenflM  and  (7.  JET.  Warren,  priy.  contr. 

Monoclinic.  In  very  small,  lath-shaped  crystals  and  crystal  aggregates.  Habit  like  that  of 
epidote.  Porms  a  (100),  e  (001),  #  (101),  r  (101)  and  n  (111).  Approximate  measurements  of 
the  angles  gave  values  near  those  of  epidote.  Color  of  the  mass  brownish  red :  of  an  isolated 
crystal  under  the  microscope,  golden-brown  for  rays  vibrating  parallel  to  the  axis  of  symmetiy 
and  somewhat  variable  for  the  direction  at  right  angles  to  this.  A  crystal  shows  a  delicaie 
greenish-brown  color  near  the  termination  and  a  pale  rose  at  the  attached  end.  Ax.  pL  1 6  (010). 
2V=  50"*  approximately.     Cleavage  basal.    H.  =  6-7.    G  =  4*03. 

Analysis  (Warren)  as  yet  incomplete,  but  shown  to  be  a- silicate  of  aluminum,  ferric  iron,  lead, 
calcium  and  strontium.  Yields  a  small  amount  of  water  and  may  be  expected  to  conform  to 
the  general  formula  of  the  epidote  group.  Putible  B.B.  with  intumescence  at  3  to  a  black 
globule.  Alone  on  charcoal  becomes  magnetic.  With  soda  on  charcoal  eives  a  coating  of  lead 
oxide.  Insoluble  in  hydrochloric  acid,  but  after  fusion  dissolves  and  yields  gelatinona  silica 
upon  evaporation. 

Occurs  at  Franklin,  K.  J.,  with  clinohedrite,  axinite,  garnet,  phl<^opite,  wfllemite.  rceblingite, 
native  lead  and  copper.    Named  after  Mr.  E.  P.  Hancock  of  Burlington,  N.  J. 

Hanksitb,  p.  920. —Borax  Lake,  San  Bernardino  Co.,  Cal.,  analyses  (deducting  inaoL,  0*19 
0121  p.  c),  J.  H.  Pratt : 


SO, 

CO, 

Na,0 

CI 

E 

Tabular  eryt.                   4611 

5-66 

48-58 

2215 

2-485  =  100 

Prumatie  cryU,  Pig.  1     45*92 

5-65 

43-74 

2-29 

2-40   =100 

The  chlorine  is  shown  to  be  essential,  and  the  following  formula  is  obtained : 
9Na,804.2Na,CO,.KCl.  Indices (Na):  <»  =  1-4807,  e  =  1-4614.  Am.  J.  Sc.  2. 133. 1896. 
On  the  formation  of  artificial  crystals,  A  de  Scbulten,  C.  R.,  123,  1325,  1896. 

Hardystonite.    /.  E.  Wolff,  Proc.  Amer.  Acad.  Sc,  34,  479,  1899. 

Tetragonal.     In  irrnnular  masses  showing  good  cleavages  |  c  (001),  also  secondary  Hanksite. 
cleavages  |  a  (100)  and  m  (110).     H.  =  3-4.      G.  =  3  396.     Luster  vitreous.    Color  white.     Opti> 
tically  uniaxial,  negative.    Birefringence  high. 
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Composition  essentially  CasZnSiiOi  or  2CaO.Zu0.28iOt ;  perhaps  related  to  ganomalite 
(MiD.,  p.  422).  ManeaDese  replaces  part  of  the  zinc  and  magnesium  of  the  calcium.  Analysis 
(also  othei-s  less  complete) : 

SiO,  ZnO  MdO  CaO  HgO         Fe.O,  Ign. 

3810  24  80  1-50  88*85  162  057  0  62  =  100  46. 

B  B.  fuses  with  difficulty  to  a  cloudy  glass,  giving  a  red  calcium  flame ;  on  charcoal  glows  ana 
yields  a  sublimate  of  zinc  oxide.     Gelatinizes  etiaily  with  hydrochloric  acid. 

Obtained  from  the  North  Hill  mine  at  Franklin  Furnace,  K.  J.  Occurs  in  a  fine  granular 
banded  ore  associated  with  willemite,  rhodonite  and  franklinite.  Named  from  the  township  in 
which  the  locality  is  situated. 

Harmotome,  p.  581. —  Analysis  from  the  Beaver  mine.  Thunder  Bay  district,  Ontario,  Hoff- 
mann, liep.  O.  Canada,  6,  16R,  1889-90. 

Haatingsite.     F,  D.  Adanu  and  /.  B,  Harrington,  Am.  J.  Be,  1,  210,  1896.— See  Amphibole. 

Hancheoornite.     Scfieibe,  Zs.  G.  G^.,  40,  611,  1888 ;  Jb.  preuss.  G.  Land.,  1891,  p.  91. 

Tetragonal.  Axis  h  =  1-05216 ;  001  A  101  (ee)  =  46*  27 J'.  Forms  :  a  (100),  e  (001),  m  (110), 
f  (101).  «  (112),  p  (111).  Angles :  ep  =  56*  6',  ms  =  *59"  l(r.  In  tobular  crystals,  pyramidal  or 
short  prismiUic.    H.  =  5.     Gr  =  6'4.     Luster  metallic.     Color  light  bronze-yellow. 

Composition,  (Ni,Co)T(S,Sb,Bi)«.     Analyses,  1,  R.  Fischer;  2.  8,  Hesse :  4,  Fraatz  : 


s 

Bi 

8b 

As 

Ni 

Co 

Fe 

Zn           Pb 

22-71 

24  06 

5-69 

1-96 

41-08 

2-88 

0-89 

0*12         0*64=   99-98 

22-88 

24-51 

6-74 

0-90 

4505 

0-70 

0-27 

—          0  08  =  101-08 

22-62 

28-72 

6*28 

0-45 

45-88 

0*82 

017 

—            —   =    99-88 

22-71 

24-74 

814 

8-04 

45*26 

— 

tr. 

—    Cu  009  =   98-98 

Occurs  with  millerite,  bismuthinite,  etc.,  in  cavities  in  siderite  at  the  Friedrich  mine,  near 
Hamm  a.  d.  Bieg,  Prussia. 

Hausicaitnitb,  pp.  280,  1086.'Ilmenau,  analyses,  Gorgeu,  Bull.  Soc  Chim.,  9,  653,  1898. 

Hantefeuillite.    Miehsl,  Bull.  Soc.  Min.,  16,  88, 1898,  and  C.  R.,  116,  600,  1898. 

Monoclinic.  In  lamellar  masses  with  radiated  structure  :  these  are  made  up  of  minute  pris- 
matic crystals  with  the  forms  a  (100),  b  (010),  m  (110). 

Cleayage:  6  perfect.  H.  =2*5.  (j^.  =  2*435.  Colorless.  Transparent.  Optically -f.  Ax.  pi.  |  6. 
Bx.  inclined  45   to  a,   2E,  =  88**.    n,  =  1*52.    Dispersion  p  <v;  inclined  strong. 

Composition,  (Mg,Ca)trtO$  +  8HiO.  This  is  like  bobierrite  except  ia  the  calcium  present.  The 
two  minerals  also  differ  optically.     Analysis : 

P,0,  MgO  CaO  H,0 

84-52  25*12  5*71  84*27  =  99*62 

B.B.  exfoliates  and  fuses  to  a  greenish -white  globule.    Dissolves  with  difficulty  in  acids. 
Occurs  with  apatite,  monazite  and  pyrite  at  the  mines  of  Odegaarden,  Bamle,  Norway.  Named 
after  M.  Hautefeuille. 

HAUTiaTB.  p.  481.~A  variety  from  the  Eaiserstuhl  exhibits  phosphorescence,  Brauns,  Jb. 
Min.,  1,  84.  1899. 

Heaslewoodlte.  W,  F,  Petierd,  Catalogue  of  Minerals  of  Tasmania,  p.  47.  1896.  A  sulphide  of 
nickel  and  iron  related  to  pentlandite,  occurring  in  narrow  bauds  in  the  serpentine  of  Heazlewood, 
Tasmania.  Color  light  yellow-bronze ;  streak  light  bronze. 
Highly  magnetic,  ti.  =  5.  G.  =  4*61.  Rich  in  nickel,  up  to 
88  p.  c,  but  not  analyzed. 

Hedenbebgitb.— See  I^froxene. 

Hedyphake,  p.  776.— Occurs  in  distinct  crystals  at  the  Hars- 
ti^  mine,  Norway,  with  tephroite  in  calcite.  Hexagonal ;  forms : 
tn,  e,  r,  x.  a  (8082),  y,  e,  «;  axis  i  =  0-7068.  or  near  that  of  apa- 
tite. Cleavage  x  (lOll).  Hj.  Sjogren,  G.  FOr.  POrh.,  14,  250, 
1899 ;  Bull.  G.  Inst.  Upsala,  1,  11,  1893. 

Heintzitb,  p.  885. — Crystals  from  Westeregeln  examined  by  tt«/«.^1i««« 

Bucking,  Ber.  Ak.  Berlin,  58,  1895.  neaypnane. 

Liucdccke   remarks  on  the  identity  of  heintzite,  hintzeite  and  knliborite  (Min.,  p.  886),  Z& 
aes.  Nat.  Halle,  64,  423.  1892. 
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Heltite.  p.  434,— BchwiTTfliiberfc.  (uaoclaied  with  Buorite,  scbeellM,  etc.  AnalnU  afiCT 
deducting  fluorlle  (correHpourliDg  to  816  p.  c,  CaO):  8iO,  3888,  FeO  4-4B,  MnO  44  43,  BeO 
14  S3,  AI.Oi  O'TT,  S  6  0»  =  103  B8.     Q.  =  8-S02.     Hien  ud  Prior,  Mlo.  Hug^,  10,  18.  iWi. 

DIbcusbIod  of  compoaii  ion  with  the  concluBJou  tb>t  tbe  ratio  Be  :  Hn  +  Fe  -j-  Zu  U  couslxiii, 
=  1 :  1;  hence  Ihe  formula  3Be(Mii,Pe,Zn)BiO«-|-(Hii,Fe,ZiiA  Retgers,  Zi.  phye.  Cb.,  20, 488, 18M 

Bbhattte,  pp.  218.  1087.— Cryst,  study,  Framoot,  Schweltier  [Inaiig.  Dias.,  StiMiburg, 
1892],  Zs.  Kr.,  24,  627,  1885.  CrvBtals  [rom  Puy  de  la  Tacbe,  Mont  Dore,  with  new  fonst. 
F.  Qonnard,  C.  R  ,  126.  1048,  1S&8.  Artlflcial  crjBlals  with  u  (OlIS).  etc..  Dun,  Z«.  St.,  30, 
667.  1892. 

Itetracttve  Indices  measured,  mean  value  for  .A  2834,  for  (73'964,  WQlOog,  Hin.  peir.  Hittli., 
16.  66,  1B05. 

Occurrence  of  hematite  and  martile  ores  In  Mexico,  Hill,  Am.  J.  Sc.,  46,  111,  1803. 

On  the  action  of  a  powerful  magnet  upon  mfnersla  conUiolog  Iron,  as  bematite.  limonite. 
■Iderite,  franUInlle,  etc.,  aoe  Wllkena  and  Nitze,  Trans.  Am.  Inst.  Hng.  Eng. ,  36,  3S1,  Feb.,  ItiH. 

Hebctnitb,  p.  228— From  the  Teltlln  forming  a  granular  aggregnle  with  corundum, 
siUiiuHiilte,  etc.,  aQftlyiia  by  Llnck,  after  deducting  38  p.  c.  pyrrbotite;  AltOi  61-31,  FcO. 
31B,  FeO  36-B8,  MgO  B-6"  -  ""      "-    "-   "-'■-    '"   '"*" 


Ber.  Ak.  Berlin,  47,  I 


Hbrdbmtb,  p.  7S0.— abowD  by  Penfleld  (Am.  3.  Be.,  47,  839.  I8M>  to  be  monncllnlc  in  cirtUU 
tization.  Axes  A:b:h^  0-6S07B  :  1  :  043742  :  p  =  ■S9'  M'  for  crystals  from  Paris,  Me.  Form' : 
a  (11)0),  »(010),  «(001);  m  (110),  I  (130).  ji  (ISO);  d  (101),  x  (303).  t  (90S).  U  (SOI) :  u  (Oil),  ((032). 
11(081).  *<Oei):  r  (112),  p  (111),  9(383),  n(381).  0(441),  q  (333),  n  (331):  it  (122).  u  (3  13-4).  r  (131), 
a  862),  t  (8M),  p  (8»1).    Also  y  (181  or  l81).    Angles  mm"'  =  W  aS",  el  =  •45*  aff,  6«  =  "M-  57. 


Figs.  4-6.  Sionebun. 
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Crystals  Bometimes  monocHnic  in  liabit  (Paris),  but  connnonly  penetration -twins  with  c  (001) 
as  tw.  pi.  and  then  pseudo-orthorbnmbic,  analogous  to  stilbite  (Figs.  4,  5).  Sections  |  h  (010)  show 
inclined  extinction  ;  c  A  ^  =  Bx^  A  ^  =  —  2i* 


for  Na.  Dispersion  inclined,  distinct, 
/fif  =  1  -682. 2H.  =  70-  44'  and  .  *.  2V.  =  71*  5^ 
for  Nu.  Paris.  Also  fi  -  1-613,  2H.  =  66'  0*, 
.  -.  2V.  =  68"  r .  again  2E.  =  128*  25'  for  Na. 
Stonelinra.  Sections  of  twins  show  mono- 
clinic  cbftracter  (Figs.  10,  11  (cf.  Fig.  5)). 

The  composition  is  shown  to  vary  accord- 
ing to  the  relative  amounts  of  fluorine  and 
bydrozvi  present,  the  general  formula  being 
Ca[Be(F.  OH)]P04.  The  pure  fluor-herderiU 
has  not  been  noted  as  yet,  but  the  Stoneham 


11. 


Stoneham. 


G. 

P.O. 

BeO 

CaO 

H,0 

F 

Paris 

2-963 

44  05 

16-13 

84-04 

5-85 

-      insol.  0*44 

Hebron 

2-975 

48  08 

16-18 

[84-85] 

6-15 

0-42    ==  100-18 

mineral  is  a  hydra-fluor-herderite,  while  that  from  Paris  (new  local.)  and  Hebron  is  hydro-herdmU 
as  shown  below.  Greenwood  is  another  new  locality  affording  both  kinds.  Analyses,  1,  2, 
H.  L.  Wells,  quoted  by  Penfield,  also  Am.  J.  Sc.,  44,  114,  1892.  Anal.  2  after  deducting  5*27 
insol. 


=  100-51 


Hebsite,  pp.  47,  1087. — San  Sebastian  dtstr.,  Jalisco,  Mexico,  analysis  by  J.  S.  de  BenneTille^ 
quoted  by  Genth  and  Penfield,  Am.  J.  Sc.,  43,  187,  1892. 

Occurs  in  Tale  district,  Br.  Columbia,  Hoffmann,  Rep.  G.  Canada,  8,  IIR,  1895. 

Hktkromorphitb,  p.  122.~See  PlagionUe, 

Heulandite,  p.  574.  —  Crystals  described  from  Tulferthal,  Tyrol,  Habert,  Zs.  Kr.,  28. 
250,  1897. 

Relation  in  physical  characters  and  composition  to  brewsterite,  stilbite,  etc.,  discussed  by 
Rinue,  Jb.  Min.,  1,  12,  1892. 

Analysis  from  the  ffranite  on  the  St  ruth,  Thuringia,  Fomme,  Ber.  phys.-med.  Soc.  Eriangen, 
26,  1893.  Also  from  Anthracite  Creek,  Gunnison  Co.,  Colo.,  Eakins,  Bui).  U.  S.  G.  Surv..  90,  62. 
1893.  From  Pula,  Sardinia  (anal.,  2-55  p.  c.  BaO),  Lovisato,  Rend.  Accad.  Line,  6  (1),  260,  1897; 
Riv.  Min.  Ital.,  18,  88,  1898. 

Results  of  treatment  with  sulphuric  acid  and  hydrochloric  acid,  Rinne,  Jb.  Min.,  1, 189,  1896. 

HisLOPTTE,  p.  266. — See  CcUeite, 

Ho«ferit«.    HOferite,  F,  Katur,  Min.  petr.  Mitth.,  14^  619,  1896. 

Amorphous ;  earthy,  mnular  or  scaly.  H.  =  1-8.  G.  =  3*84  (air-dried).  Luster  glim- 
mery  to  greasy.  Color  siskin-green,  also  apple-  to  grass-green.  Streak  slightly  lighter.  Adheres 
to  the  tongue. 

Composition,  3Fe«Oi.4SiOs.7HtO ;  or  Fe«Ot.SiOt.HtO  if  the  water  lost  at  120*  is  neglected 
=  Silica  85-3,  iron  sesquioxide  46*5,  water  18-8  =  100.  Hence  doeely  related  to  chloropia  (non- 
trouite).    Analyses : 

SiO.  FesOt*       AlsOi  Tgn. 

86*14  45-36  111  1815  r=  100*66 

85-88  46-64  18*30  =  100*78 

■Includes  a  little  FeO. 

B.B.  becomes  reddish  brown,  then  dark  grayish  black,  and  fuses  with  difficulty  to  a  black 
magnetic  slag.    Insoluble  in  dilute  acids,  and  only  in  part  decomposed  by  hot  sulphuric  acid  with 
oft 


paration  of  pulTcrulent  silica. 
Occurs  at  Kfitz,  near  Rakonitz,  Bohemia,  at  the  formerly  worked  antimony  mines.    Named 
after  Professor  H.  Hoefer  of  Leoben. 

HoPEiTE,  p.  808.~Crystals  described  from  Moresnet,  Belgium,  G.  CesAro,  Hem.  Acad.  Belg., 
63,  1897. 

HnioTB  Oboup,  p.  585.— Analyses  on  carefully  selected  material,  identified  by  crystallomphic 
study,  haTe  enabled  Penfleld  ^nd  Howe  (Am.  J.  Sc.  47,  188, 1894)  to  establish  the  foUowing 
formulas  for  the  three  species  of  the  group : 


Chondrodite,  Mg.rMc(F,OH)l,rSiO«1« 
Humite,  Mg.rMir(F,OH)1,[Si0.1. 

ainohumite,  Mg7[Mg(F,OH)].[SiO«]4 
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These  formulas  vary  progressively  by  nn  increase  of  one  molecule  of  (MgtSiO*).  and  Uili 
variation  is  closely  connected  with  the  crystallization  (see  Min.,  p.  584).  The  vertical  axes  are  in 
the  ratio  of  5:7:9,  that  is,  of  the  total  iiumb'T  of  magueMum  atoms  present.  The  s^ime  result 
was  reached  at  nearly  the  sunie  time  by  Hj.  Sj<)gren,  Bull.  G  Inst.  Upsala,  2,  89-^,  1894. 

Penfield  and  Howe  also  remarked  that  another  member  of  the  scries,  having  the  compo^itioD 
Hg[Mg(F,OH)]8i04,  was  to  be  expected,  whose  axial  ratio  should  l)e  about  1  086: 1 : 1  887.  p  =  90*. 
This  would  then  give  for  the  vertical  axes  of  the  four  compounds  the  ratio  of  3  :  5  :  7  :  9  A 
member  of  the  group  havini;  this  form  was  later  discovered  by  Hj.  BjOgren  and  called  ProtecUU. 
Though  not  yet  analyzed,  its  composition  is  probably  expressed  by  the  formula  given  above. 
See  firoUctiU,    Cf.  also  Lewis,  Min.  Mag.,  11,  187,  1896. 

A  full  study  of  the  form  and  optical  characters  of  ciystals  of  the  three  members  of  the  group, 
humite,  chondrodite,  clinohumite,  has  been  also  given  by  Sjogren,  G.  FOr.  FOrh.,  14,  428,  1892; 
Bull.  G.  Inst.  Upsala,  1,  16-40,  1892. 

A  humite,  occurring  in  serpentine  in  the  Allalin  region,  Yalais,  Switzerland,  contains  no 
fluorine,  having  the  composition  Mgft(MgOH)i(Si04)a,  see  analyses  by  Jannasch  and  Locke,  Zs. 
auorg.  Ch.,  7,  92,  1894;  occurrence  described  by  Schftfer,  Min.  Mitth.,  16,  126,  1895. 

HuRONiTB,  p.  840. — ^Investigation,  chemical  and  microscopic,  showing  it  to  be  a  basic  plagio- 
clase,  more  or  less  altered  to  saussurite.  Barlow,  Ottawa  Naturalist,  9,  25 ;  Jb.  Min.,  1, 4^)  ref., 
1897. 

Hydrooaloite.  JT.  Ko9mann,  B.-H.  Ztg.,  No.  8^,  1892  ;  Zs.  G.  Ges.,  44,  155,  1P92:  Jb.  Mio.. 
1,  260  ref.,  1894.  A  soft  white  pulpy  substance  occurring  in  a  limestone  cave  at  Wolmsdorf, 
Glatz,  Silesia.  Dried  over  sulphuric  acid,  if  yields  the  composition  CaC0(0H)4  or  CaCOs.SHsO. 
When  free  from  water  it  forms  n  **  Bergmilch,"  containing  needle-like  crystals  with  strong  double 
refraction.    The  author  would  regard  the  "  Bergmilch  '*  as  a  third  form  of  calcium  carbonate. 

Htdrofranklinite.  p.  259. — See  ChalcapJianiU. 

Htdrogiobbrtitb,  p.  805. — A  mineral  provisionally  referred  here,  but  perhaps  new,  has 
been  noted  by  Bru^natelli  at  the  amianthus  deposits  of  Yal  Bnitta.  In  loose  aggregates  of  pris- 
matic (orthorhombic)  crystals,  bhixial  with  parallel  extinction.  G.  =  2*018.  Analysis:  CO*  21*85, 
MgO  48-82,  H,0  84*82  =  99*49.  Rend.  1st.  Lombardo,  30, 1109, 1897,  and  Riv.  Min.  Ital.,  18. 4i 
1898  ;  also  Zs.  Kr.,  31,  54,  1899. 

Htdroberdbrits. — See  HerderUe, 

Hydrozincitb,  p.  299.— -Analysis  from  Bleyberg,  Belgium,  G.  CesAro,  Mem.  Acad.  Belg., 
63,  1897. 

Ice,  p.  205. — Photographs  of  snow-ciystals,  G.  NordenskiOld,  Bull.  Soc.  Min.,  16.  59,  1893» 
and  G  FOr.  FOrh..  20.  168,  1898.  Also  by  W.  A.  Bentley,  noted  by  J.  E.  Wolff.  Pioc  Am. 
Acad.,  33.  481.  1898    and  Bentley  and  Perkins,  Pop.  Sci.  Monthly,  May.  1898. 

Resemblance  of  spherical  crystals  to  chondrules  in  meteorites,  Kinne,  Jb.  Min.,  1,  259,  1897. 

Plasticity  of  crystals  measured.  MQgge,  Jb.  Min.,  2,  211.  1895. 

Observed  in  hollow,  hopper-like,  hexagonal  crystals,  Grossmann,  Proc.  Roy.  Soc.,  54. 113, 
1894. 

Density  determined.  £.  L.  Nichols.  Phvs.  Rev.,  8,  21, 1899.  The  final  reralts  for  0*  reached 
are :  0*9181  for  natural  ice,  0*9161  for  artificial  ice  (obtained  with  COs  and  ether). 

Iddingsite.  A,  G,  Itawsan,  Bull.  G.  Univ.  Cal.,  1,  81, 1898.  A  mineral  substance  occurriiir 
in  the  cnrmeloite  (augite-andesite)  of  Carmelo  Bay,  California,  probably  an  alteratioD-product  <h 
chrysolite.  Structure  lamellar.  Cleavage  easy  |  a  (100) ;  also  parallel  to  a  brachydome  of 
80°.  H.  =  2 '5.  G.  variable,  2'889  a  maximum.  Luster  on  a  (cleavage)  bronze-like.  Color 
brown.  Optically  biaxial.  Ax.  plane  |  010  and  ±  a  ^cleavage).  Pleochroism  on  a  chestnut-  and 
lemon.yellow.  Absorption  c  >  t  >  A.  A  silicate  oi  iron,  calcium  and  magnesium.  B.  B.  in- 
fusible.   Finally  decomposed  by  hydrochloric  acid.    Named  after  Prof.  J.  P.  Iddings  of  Chicaga 

Idrlzite.  A.  Sehranf,  Jb.  G.  Reichs.,  41,  879.  1892.  A  sulphate  related  to  botrvogen  from 
tlie  Idria  mercury  mines  in  Cnrnioia.  Compact  to  cystalline.  Color  yellow-gmy.  H  =  3.  O. 
=  1  829.  Analysis  gave:  80,  88-94.  A1,0,  8*59.  Fe,Oi  8-70,  Fe(Mn)0  8*10.  MgO  4*51.  H,0 
40-80  =  99*64.  The  formula  (Mg,Fe)(Fe.Al).Si.O,s  +  16H,0  is  deduced.  Insoluble  in  hot 
or  cold  water,  but  soluble  in  dilute  hydrochloric  acid. 

Ilhenitb.  p.  217. — ^Discnssion  of  composition  leading  to  formula  FeTIOs,  Th.  Koeoi?  and 
O.  von  der  Pfordteu,  Ber.  Chem.  Ges.,  22,  1488,  2070,  1889.     This  subject  has  been  also  treated 


1^  Ptanfidd  and  Foole.  A  new  analysis  (Foote)  of  the  crystalllzea  mfnerai  cG.  ss  4-84C)  from 
Layton's  Farm,  Warwick.  N.  Y.,  gave :  (|)  TiO,  5729,  SiO,  0-87,  FeO  24-15.  MgO  16-97.  MnO 
1*10,  Fe,Ot  1*87  =  100-75.  Ihis  (which  confirms  the  analysis  of  Rammelsberg)  yields  the 
formula  RO.TiOtt  where  R  s=  Mg  and  Fe.  Hence  it  is  inferred  that  tbe  composition  should  he 
regarded  as  an  isomorphous  mixture  of  MgO.TiO*  and  FeO.TiOt.    Am.  J.  Be,  4,  106,  1897. 

Variety  containing  11 '9  (|)  p.  c.  MgO,  from  the  Magnolia  district^  Colozado,  analyzed  by 
lilThltaker  (O.  =  4*44),  Colorado  Be.  Soc.,  Feb.  5.  1898. 

Analysis  from  Bedford  Co.,  Ya.,  Peck,  Am.  Ch.  J.,  19,  282,  1897. 

lliVAiTB,  pp.  641,  1087. — Occurs  in  crystals  with  rhodonite  (bustamite)  at  Cap  Bon-Garonne, 
-K.igeria,  Gentil,  Bull  Boc.  Min.,  18,  410,  1895.  Also  occurs  near  tbe  head  of  Barclay  Sound, 
</ancouver  Is.,  Br.  Columbia  (analysis),  Hoffmann,  Rep.  G.  Canada,  6,  12R,  1889-90. 

IKRSITE,  p.  564. — Crystals  from  Jakobsberg,  Nordmark,  Sweden,  described  by  Hnmberg, 
allow  i\\tt  forms  :  a  (100).  b  (010),  e  (001),  d  (Oil),  g  (201),  and/(801)  new  :  analysis.  G.  Lundell : 
SiO,  42  92.  MnO 86-81,  PbO  0  78,  CaO  868,  MgO  087,  H,0  1048  (0-62  over  H, SO*)  =  99*49. 
i9i  For.  FOrb.,  16,  823,  1894. 

louTB.  p.  419. —  Crystnls  from  Selrain,  Montavon  and  tbe  Pitztbal  in  the  Alps,  described  by 
-^mbOck  (new  forms  850,  120,  160.  601,  851,  261.  281),  Zs.  Er.,  29,  805,  1808. 

Occurrence  in  an  eruptiTe  rock  from  S.  Africa,  Molengraaf,  Jb.  Min..  1,  79,  1894. 
li^xperi mental  investigation  of  conditipus  of  formation  in  a  magma,  Moroaewicz.  Min.  petr. 
:^tth.,  18,  22,  1898. 

Ibon,  pp.  28,  1087.— Discussion  of  twinning  structure,  Linck,  Zs.  E[r..  90,  209,  1892  ;  Ann. 
Jtlus.  Wien,  8,  118,  1898.  See  also  papers  by  Coben  on  the  investigation  of  meteoric  iron, 
Ann.  Mus.  Wien,  7,  148,  1892  ;  9,  97,  1894  ;  12,  42,  119,  1897. 

Miiny  papers  on  meteoric  irons  have  been  published  (Am.  J.  Sc.,  Ann.  Mus.  Wien,  Ber.  Ak. 
tferlin,  etc.)  See  also  the  classification  of  meteorites  and  catalogue  of  Vienna  collection,  Brezina, 
Ann.  Mua.  Wien,  10,  281,  1895. 

Terrestrial  native  iron  occurs  in  minute  spherules  in  feldspar  in  Cameron  township,  Kipissing 
district.  Ontario.  Hoffmann,  Rep.  G.  Canada,  6,  28R,  1895.  Noted  also  in  connection  with  the 
ooal  measures  of  Missouri,  E.  T.  Allen,  Am.  J  8c. ,  4,  99, 1897. 

Tbe  Coahiiila  and  Toluca  irons  yield  minute  quantities  of  platinum,  also  iridium,  Davison, 
Am.  J.  8c.,  7,  4,  1899. 

Jackbonitb,  p.  681. — Examined  by  K.  H.  Winchell,  who  concludes  that  it  is  optically  dis- 
ttDct  from  prehnite  and  thomaonite.  but  may  perhaps  be  the  same  as  lintonite  (wh  see).  Amer. 
idtwA.,  23.  250,  1899. 

Jadettb.  p.  869. — Analyses  of  chloromelanite,  Damour,  Bull.  Soc.  Min.,  16,  57, 1898.  From 
fHogonng.  Burma,  analysis,  Farrington.  Proc.  U.  S.  Nat.  Mus.,  17,  29,  1894. 

Occurrence  in  Upper  Burma  described.  Noetling.  Jb.  Min.,  1,  1, 1896  (Rec.  G.  Surv.  India, 
S6,  26,  1898) ;  Bauer,  ib.,  p.  18 ;  from  "  Thibet,"  Bauer,  t^.,  p.  85. 

A  soda- pyroxene,  allied  to  jadeite,  occurring  with  allurgite,  at  St.  Marcel,  Piedmont,  has  been 
'OTestignted  by  Penfield.  Tougb.  forming  an  interwoven  aggregate  of  coarse  prismatic  crystnls. 
tJJolor  ash-gray.  G.  =  8  26-8-88.  Analysis  (I) :  SiO,  54  59,  Al.O.  9'74,  Fe,0, 11  99,  Mn,Os  1  06, 
illnO  0-58,  MgO  508,  CaO  724,  Na,0  9-82.  K.O  0  24,  H.O  087  =  10016.  Am.  J.  Sc,  46,  291, 
^808. 

jAKsaoKiTB,  p.  122.— Occurs  in  East  Kootanie.  Br.  Columbia,  Hoffmann.  Rep.  G.  Canada,  6, 
(S6R     Also  from  Barrie  township,  Frontenac  Ca.  Ontario,  ib,  6,  80R.  1892-98. 

On  tbe  bistoricfil  relations  of  jamesoniteand  beteromorpbite,  see  L.  J.  Spencer.  Min.  Mag^,  12, 
4S,  1899.  The  crystallized  jamcsonite  from  Bolivia  is  stated  not  to  conform  to  SPbS.SbiSt  (Rose's 
original  formula  was  8PbS.8b«Si). 

Jarobite,  p.  974  —Occurs  in  auriferous  quartzite  at  the  Buxton  mine,  Lawrence  Co.,  So. 
Oakota,  W.  P.  Headden  (analysis).  Am.  J,  Sc,  46.  24,  1892.  Also  at  the  Jarilla  Mts.,  Dofia  Ana 
Co.,  K.  M.,  Hidden,  Am.  J.  Sc,  44.  255. 1898.  At  Pisek,  Bohemia  in  crystals  witb  c,  r,  s  (0221), 
2ijeJ2i,  Ber.  Ale.  Bshm.,  Feb.  21,  1896. 

Jabrowite. — A  local  name  for  i>seudomorphs  of  caldte,  i>erhap6  after  celestite,  from  tbe  Jar- 
ro'vr  Docks.  Durham,  England  (  =  pseudo-gaylussite,  this  Appendix,  also  Min.,  p.  907).  Sei* 
Kiers,  Min.  Mag.,  11.  264,  897. 

Jbfpebbonite.— See  Pyroxene, 
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JoBDANiTB,  pp.  141,  10S9. — Further  description  of  Binnenthal  ciystala,  monoeliiilc  in  qrm. 
metry,  with  new  forms,  Baumhauer,  Zs.  Er.,  24,  78,  1894. 

Josephinite.     W.  K  Melvaie,  Am.  J.  8c.,  43,  500.  1892. 

Massive,  granular,  forming  the  metallic  portion  of  ellipsoidal  pebbles  whose  sp.  gravity  ii  6*904. 
Their  complex  composition  is  noted  below  ;  the  metallic  part  has  the  following  chamcters :  Mil- 
leable  and  sectile.  H.  =  5.  Luster  metallic.  Color  gray.  Opaque.  Magnetic.  Composiiioa 
FcsNift.  Auatysis  gave  (}) :  Fe  28*23,  Ni  80*45.  A  little  cobalt,  copper  and  arsenic  were  iJm 
present ;  phosphorus  was  absent. 

The  pebbles  consist  of  13*88  p.  c.  of  silicates,  of  which  12*88  p.  c,  soluble  in  HCl.  is  serpentiDe; 
the  remainder,  insoluble,  is  perhaps  bronzite.  A  very  small  amount  of  chromite,  magnetite,  pyr- 
rhotite  are  also  present,  further  a  trace  of  chlorine  (004  p.  c.)  of  uncertain  relations.  Occur  in 
the  placer  gravel  of  a  stream  in  Josephine  and  Jackaon  counties,  Oregon,  which  it  is  inferred 
probably  came  from  an  eruptive  dike  in  the  vicinity.  Deposits  of  nickel  silicate  occur  in  Donglsa 
Co.  to  the  south  of  the  locality  here  noted  (see  Min.,  p.  677 ;  also  awaruite,  Min.,  p.  k9). 

Eainite,  p.  918. — Analyses  of  kainite  and  other  salts  from  Ealuaz  and  Aossee,  C.  v.  John, 
Jb.  G.  Reichs.,  42,  341,  1892. 

Eainobite. — 8ee  CenosiU. 

Kalgoorlite.    K  F.  Pittman,  Hec.  G.  8.  New  8outli  Wales,  vol.  6  (separate). 
Massive.  Fracture  subconchoidal.  Color  iron-black.  G.= 8*791.   Composition,  HgAasAg$TBf 
Analysis  by  J.  C.  H.  Mingaye : 

Te  8  Au  Ag  Hg  Cu 

[37*26]        013        20*72        30*98        10*86        0*06  =  100 

Occurs  at  the  telluride  deposits  at  Ealsoorlle.  West  Australia.  A  yellow  gold  telluride 
(G.  =  9-377)  referred  to  calavcrite  is  associated;  this  gave  Te  66*65,  Au  41*70,  Ag  0*80  =  99*21. 

Kaliastrakanite.  Ealium-astrakanite,  /.  K.  van  EMe,  Ber.  Ch.  Ges.,  26,  414, 1898 ;  Nauptrt 
and  Wenaet  ibid,,  p.  873. — 8ee  Leonite, 

KaUbl&dite.     C,  A.  Tenne,  Zs.  G.  Ges.,  48,  632,  1896.— 8e6  Leanite. 

Kamarezite.    K  Burnt,  Ber.  Ges.  Bonn,  60,  88,  1898 ;  Jb.  Min.,  1, 115,  1895. 

Onhurbombic?  In  minute  crystals,  tabular  1 6  and  vertically  striated  ;  terminations  formed  by 
two  domes  (assumed  as  101  and  201  ((f)) ;  crystals  in  cavities  of  a  crrstalline  mass.  Cleavage : 
perfect  1  6.  H.  =  3.  G.  =  3*98.  Color  grass-green.  Ax.  pi.  |  &.  Bz«  ±  cleavage.  Ax.  angle 
lursre. 

Oompoaition.  (CaOH)iSO«.Cu(OH}i  +  6HtO,  thus  related  to  laugiie  and  arnimite.    Analysis  * 

80,  CuO  FeO  H,0 

(\)    17*62       (t)    51*50  0*69  [80*29] »  100 

B.B.  in  the  closed  glass  tube  decrepitates  strongly  and  gives  off  first  water  and  then  sulphuric 
acid.     Insoluble  in  water,  but  readily  soluble  in  ammonia  and  acids. 
From  Laurion,  Greece;  named  from  Eamareza  in  Greece. 

Katoforite.  W.  G.  Brogger,  Die  Eruptivgesteine  d.  Eristianiagebletes,  1,  87,  78  («<  alX  1894; 
3,  169,  1898.— See  Cataphcrite. 

Kanaiite.  OoUUmith,  Proc.  Acad.  Nat.  8c. ,  Philad.,  1894,  105.  Occurs  on  the  island  Kanai. 
Hawaiian  Is.,  as  a  soft,  amorphous  chalk-like  mass.  G.  =  2*566.  Analysis:  Ali(SO«>t  7*18^ 
A1,0,  33*40,  E,SO«  1700,  Na,S04  4*91,  H.O  31*57,  X  [5*94]  =  100. 

Kehoelte.     W.  P.  Eeadden,  Am.  J.  8c.,  46,  22,  1893. 

Massive,  amorphous,  forming  seams  and  bunches  in  the  ore  (argentiferous  galena  with  sphaler- 
ite  and  pyrite)  of  the  Merritt  mine.  Galena,  8o.  Dakota.  G.  =  2*84.  Insoluble  in  water,  soluble 
in  dilute  acids ;  becomes  insoluble  after  ignition.  Infusible.  Analjrsis  gave,  after  deducilDg  1*76 
insoluble : 


P.O. 

Al.O, 

Fe,0« 

ZnO 

CaO 

MgO 

H.0 

80. 

2713 

25  29 

0*79 

11*74 

275 

008 

81*60 

0*51  r=  90-89 

This  corresponds  to  4RsOs.R0.5PsOft.9H.O.    Of  the  water  14*2  per  cent  are  lost  between  105" 
and  110*,  3*34  between  115*  and  120*;  the  remainder  is  expelled  only  at  a  red  heat. 
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Kbhtrolttb.  pp.  644, 1089. — Described  by  Flink  as  occurring  in  crystals  at  L&ogbaD,  Sweden, 
with  barite  and  calcite,  as  noted  in  Min.,  p.  1089. 

Crystals  from  Jakobsberg  have  been  eznmiDed  by  G.  NordenskiOld,  G.  FAr.  FOrh^,  16,  153, 
1894.  Forms :  e  (102).  « (115),  u  (114).  o  (111).  « (221),  £  (3*15  10)?  Habit  usually  pyramidal,  o,  n, 
with  m  and  e  small ;  rarely  prismntic.  m,  o.  Angles  pp^^  (111  A  HI)  =  62*  81  '7',  pp'  (111  a  ill) 
=  93*  34'.  Ax.  pi.  (on  Langbnn  sections)  |  6;  also  a  =  d,  t  =  S,  c  =  ^.  Birefringence  high. 
Occurs  with  inesite.— See  also  MelanotekiU, 

KsRMESiTK,  p.  106. — Revision  of  crystallographic  data  with  new  forms,  in  part  doubtful, 
Pjanitsky,  Zs.  Kr.,  20.  417.  18»2 ;  cf.  also  Goldschmidt,  Eryst.  Winkeltabellen,  889,  1897. 
Discussion  of  composition,  Baubigny,  C.  R.,  119,  787.  1894. 

EiESERiTB,  p.  932. — Occurs  in  crystals  at  Westeregeln  with  camallite,  etc.;  new  forms 
e  (001).  y  (335),  BQcking.  Ber.  Ak.  Berlin,  533,  1895. 

KlinoBoisite.    E.  Wsinsehenk,  Zs.  Er.,  26,  161,  488,  1896.— See  Olinotoiiits, 

KiiEBELiTE,  p.  457. — ^A  Tariety  containing  magnesia  (4*7  p.  c.  MgO)  has  been  called  talkm 
knebelUe  by  leelstrOm  (Jb.  Min.,  1,  248,  1890).  It  occurs  with  eisenkuebelite  (Hin.,  p.  457)  ai 
the  HiUftug  mine,  Dalecarlia,  Sweden. 

Knopite.     P.  J.  Eolmquiai,  G.  FOr.  FOrb..  16,  78,  1894;  also  ibid,,  16.  688,  1898. 

A  mineral  closely  related  to  peroYskite  (Min..  p.  722),  but  containing  cerium  without  niobium 
or  tantalum  and  thus  intermediate  between  it  and  dysanalyte  (p.  724). 

Type  A  is  in  cubo-octahedrons  also  with  (911)  and  (920);  color  lead-gray;  luster  metallic; 
these  show  on  a  polished  surface  lamellse.  thus  on  a,  parallel  to  the  cubic  edges,  also  diagonal.  In 
thin  sections  optically  biaxial  with  high  birefringence  and  a  lamellar  structure.  H.  =  5-6. 
G.  =  411. 

Type  B  is  in  cubes,  ^Tery  small  or  absent;  penetration-twins  with  o  as  tw.  pi. ; without  distinct 
lamellse  and  opaque  except  in  fine  powder.     H.  =  5-6.     G.  =  4*21-4*29. 

Composition  corresponds  to  RO.TiOt.    Analyses : 

TiO.    ZrO,  SiO,    Ce.O.  Y.O,  ?    FeO    MnO    MgO    CaO    E,0  Na.O  H,0 
1.  Type  A.  5874    0*91     1-29     580      006       8'28     031      019     2684   075   0  29    1-00=99-41 


2.        "  -       _       —  615  2  68       —         —      27-29        199 

8.  Type B.  5412      —       —       6-«l       —        419       —         —      88-32    0-88    079   0-21=99'82 


4. 


it 
<« 


56-30      —       —       4-46       —        615       — 
5452      —       —       442       —        4  94       — 


0-85     82  22  0  89 

0*82     82  84         1-68 


0  30=9917 
0-92=99  64 


Ftom  AlnO.  Sweden,  and  the  neighboring  mainland.  Type  A  occurs  in  a  limestone,  crystal- 
line, as  a  result  of  contact-metamorphism,  with  garnet,  titanomaffnetite,  etc.  Type  B  is  f  n)m  a 
breociated  limestone  also  in  a  syenitic  rock.  Earned  after  Prcn.  A.  Enop  of  Curlsruhe.  who 
described  dysanalyte. 

Kosmochlor.  Laapt^M,  Zs.  Er.,  27  592,  1896.— Eosmochromit,  Orotli,  Tab.  Ueb.,  182, 1896. 
— See  Co$moehlore, 

Koamoohromlte.— See  Ebimaehlcr  and  Coimoehiore. 


ERBKinBRiTB,  pp.  105,  1089. — Chester  quotes  the  results  of  an  examination  by  Penfleld  of 


orystals  from  Cripple  Creek,  Colorado,  which  have  the  habit  of  Fig. 
1.  Myers  obtained  for  them  (deducting  1*21  insol.):  Te56'68,Au 
48 '86.  Ag  0-46  =  100,  or  AuTcs.  The  original  Nagyis  mineral  con- 
tained dlTer.  It  is  urffed  that  calaverite  is  probamy  a  sylvanite 
essentially  free  from  silTer.  Am.  J.  Sc..  6,  875,  1896.  See  also 
Calav&riU  and  OoldiehmidUte. 

Stypeita.  A.  Laeroid,  C.  R.,  126,  602. 1898.  Calcium  carbonate 
in  the  form  of  pisolites  from  Carlsbad,  Bohemia,  and  Hammam- 
Meskoutine  in  Algeria ;  form<)rly  referred  to  aragonite.  The  specific 
gravity  varies  from  2*58  to  2'70.  or  less  than  that  of  ( alcite.  Birefrin- 
gence =  0*020.  In  parallel  polarized  light  a  distorted  black  cross  is 
noted,  while  portions  give  a  positive  black  cross  in  converging  light. 
Heated  to  low  redness,  the  pisolites  decrepitate  and  are  finally  trans- 
form^ into  calcite ;  the  name  given  refers  to  this  fact. 

Kubeite.    Z.  Darap$ky,  Jb.  Min.,  1,  168,  1898.— See  OubeU$, 


1. 


Eiennerite. 
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Kylindrita.    A.  Frentel,  Jb.  Min.,  2,  125,  1898.— See  CylindriU. 

I«agoriolite.  Kalk-Katron-Granat,  Lagoriollth,  J,  Moroumez,  Hin.  petr.  Mltth.,  18,  117, 
1898.— i3ee  Oarnei. 

I«amprophyIlita.  W,  Bamsay,  V  Ehekman,  Fennia,  11,  No.  3,  p.  119,  Helsingfors,  1891 
Also  W,  Jianuay,  ibid.,  3,  No.  7,  p.  45,  1890. 

A  mineral  related  to  astrnphyllite  in  form  and  cleavage,  occurriDg  in  tbe  nephelite-sjenite  of 
Lujavor-Urt.  pen  insula  of  Kola,  Russian  Lapland.     Occurs  macroacopically  in  miuate  flatteneil 

grisms  with  mica-like  cleayaee.  Color  yellow-brown  and  luster  submetallic.  Obtuse  negative 
isectrix  with  large  axial  an^le  symmetrically  normal  to  cleavage.  Pleochroism  distinct,  c  browo- 
yellow,  h  brij^bt  golden-yellow.  Absorption  c  >  t  (for  astropbylllte  t  >  c).  In  thin  sections, 
a  form  (110)  was  notfd  inclined  41*  to  42*  with  the  cleavage  (100),  also  terminaiitms.  Twins 
common,  parallel  the  direction  of  elongation  ;  alsopolysynthetic  twinning.  Pleochroism  distinct, 
a,  t  straw-yellow,  c  orange-yellow. 

These  observations  agree  with  earlier  ones  by  Ramsey  (1.  c.)  ;  he  remarks  on  tbe  resemblance 
to  l&venite,  noting  also  a  form  (210)  inclined  27*  to  100.  G.  =  8'45.  Absorption  a  ^  6  <  c. 
Birefringence  lower  than  with  segirite.    Contains  silica,  titanium,  iron,  manganese,  and  sodium. 

Iiamprostibian.  L.  J,  loeUtrdm,  G.  F5r.  FOrh.,  16,  471,  1898;  Zs.  Kr..  22,  467.  1893.  A 
partially  described  mineral  from  the  SjO  mine.  Orebro,  Sweden.  Occurs  in  foliated  or  scaly 
forms.  H.  =  4.  Brittle.  Luster  brilliant.  Opaque  and  color  lead-gniy.  except  in  very  tbin 
layers,  then  blood-red  in  color.  Btreak  red.  Not  magnetic.  Difflcuuly  soluble  in  hotroncen- 
trated  hydrochloric  acid  without  evolution  of  chlorine.  Inferred  to  be  an  anhydrous  anttmooaie 
of  iron  and  manganese  (FeO,MnO). 

Lanabkitb,  p.  928. — Artificial  production  of  crystals,  A.  de  Bchulten,  Bull.  Soc.  Mio.,  21, 
142,  1898. 

Langbanite,  Longbanite,  pp.  643,  1089. — Crrstals  from  L&ngban  examined  by  Hj.  Sjogren 
(Bull.  G>  Inst.  Upsala,  1,  41,  1892)  are  shown  to  be  rhombohedral.  not  hexagonal.  Crystals  com- 
plex; habit  varied,  prismatic  or  tabular,  sometimes  with  prominent  rhombohedral  development 

Also  occurs  with  rhodonite,  manganophyllite.  braunite,  calcite,  at  tbe  SjO  mine,  tbid.,  2,  90, 
1894.     Analyses  by  R.  Mauzelius  quoted  by  Sjogren  : 

V 

G.        Sb,Os  Fe,0,    SiO.    MnO.  MnO    CaO     Mg    H.O 

1.  L&ngban      4*65        11*76    14  15    12-28    26  15    8154    224    1*61     —      =    99-68(0  3*50) 

2.  ••  4-73        11-61     14  31    1132    27  18    82'80    2  04    086    0*32     =    99  89  (O  8-70) 

3.  "  4-83        12-92      4-88      895    8515    86-39    195    047     —      =10016(0  5-03) 

4.  3j0mine     4*60        1251    13*98    12*82    24-36    8222    2*40    I'll    0*52    =   99  92(0  3  09) 

irn 

The  formula  calculated  is  mSbtOt.nFeiOs.pRROa  ;  a  relation  to  hematite  is  suggested. 

Ziangbeinite.    8.  Zueluehwerdt,  Zs.  ang.  Ch.,  856.  1891.     0.  Ltudeeke,  Zs.  Er.,  29,  856,  1897. 

Isometric  tetartohedral.  Observed  forms :  a  (100),  <?  (111).  Oi  (111),  <^(110),  y  (920),  / (310). 
e  (210),  p,  (*'221>.  n  (211).     Crystals  highly  modified 

Fracture  conchoidal.  H.  =  3-4.  G.  =  2*81-2  86.  Luster  greasy  to  vitreous.  Colorless  when 
fresh,  but  speedily  taking  up  water  when  exposed  to  the  air.  Tasteless.  Index  Hj  =  1*53S9. 
Shows  no  circular  polarization. 

Composition.  EsMg9(S0«)«  or  EaS04.2MgS04  =  Potassium  sulphate  42*1,  magnesium  sulphate 
57  9  =  100.  Analyses :  1.  2,  Zuckschwerdt,  Zs.  ang.  Ch.,  356,  1891.  8,  Bdw.  Wagoer,  quoted  by 
Luedecke : 

E,SO«    Mg,S0«   CaS04    MgCl.     MgO     NaCl      H«0 

\.  ColorUsM  4130        58*20         —  0*22        008         —  0*20=100 

2.  Orayish-whUe  38*99        5855        0*57        0*55        018        0*43        0-78  =  100 

3.  ColdrUss.    G.  =  2*81  41 0  581  —  -.  —  —  1-0 

Occurs  in  beds  of  rock  salt  (taking  tbe  place  of  polybalitc)  at  Wllhelmshall  near  Amlerbeck, 
and  at  Tliieiierliall;  also  at  Westeregeln  and  Keu-Strassfurt  as  a  secondary  mineral;  at  Solvayhal) 
near  Bern  burg  with  carnallite.     Named  after  A.  Langbein  of  Dessau. 

Laumonttte.  p.  587. — Anal.,  from  tbe  Plauenschen  Grund,  Dresden,  Zscbau,  Abh.  Oea.  Itlt, 
n.  90,  1893  Caucasus  (also  of  stilbite).  Zjemjatscbensky,  Zs.  Kr.,  26.  574.  1895.  Grand  Maials, 
Minn.,  Berkey,  23  Ann.  Rept.  Minn.  G.  Surv.,  p.  196. 
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Lavrionitb,  p.  171. — Twin  crystals  with  rectangular  axes  from  Laurion,  noted  by  Lncroiz, 
C.  R,  123,  955.  1896.     See  also  (new  forms)  G.  F.  Herbert  Smitb.  Min.  Mag.,  12,  102,  1899. 

On  the  formation  of  artificial  crystals,  also  of  (PbBrOH),  A.  de  Scbulten.  Bull.  Soc.  Min.,  20, 
186.  194,  1897. 

See  also  ParalaurionUe, 

Lautarite,  p.  1040.— Crystals  examined  by  Osann  showed  the  forms  :  h  (010),  6(001),  m  (110), 
I  (120).  r  (101).  a  (ion.  a  (Oil);  habit  prismulic.  Angles  :  mm'"  =  ♦62"  88',  g^  =  ♦68'  86',  mr  = 
♦46''  yi'.  whence  <i  :  6  :  i  =  0T»331  :  1  :  0*6462,  /S  =  73*  38'.     Zs.  Kr..  23,  586,  1894. 

Crystals  artificially  produced,  A.  de  Schultun,  Bull.  Soc.  Min.,  21,  144,  1898. 

Lautitb,  p.  148.— Analysis  of  the  pure  mineral  gave  Frenzel :  S  17'88,  As  45*66,  Cu  86*10  = 
99-64.     This  leads  to  the  formula  CuAsS.     Min.  pelr.  Mitth.,  14,  125,  1894. 

Lavenitk,  pp.  875,  1040.— Reported  ns  occurring  in  neph elite-syenite  of  Paisano  Pass,  Davis 
Mts.,  Texas,  Osann,  4th  Ann.  Rep.  6.  Surv.  Texas,  128,  1892. 


Lawsonite.     F.  Leslie  Eamome,  Bull.  Univ.  California,  1,  801,  1895.     Haneame  and  Palaehe, 
Zs.  Kr..  26,  531,  1895. 

Ortliorhombic.     Axes  iixl-.h-  0*66524 : 1 :  0-7885.    Forms  :  h  (010),  c  (001).  m  (110).  d (Oil), 
a(041).  Angle8:f»fii'"  =  »07"86'.  cW  =  »72*  ^  c 

53^'.  Cryslals  rather  large,  prismatic  or  tub- 
ular |  e,  also  distorted  by  extension  of  on 
wi-face.  Twins  :  tw.  pi.  w».  Faces  m,  d 
striated  |  intersections  with  e. 

Clenvnge  :  b  very  perfect ;  c  perfect ;  m 
indistinct.  Fnicture  uneven.  Brittle.  H.  = 
8-25.  G.  =  3084.  3091.  Luster  vitreous  to 
l^rensy.  Color  pale  blue  to  grayish  blue. 
Absorption  distinct;  a  >  ft  >  C.  Pleochroism 
distinct  in  thick  sections  :  a  blue,  t  yellow- 
ish or  colorless,  c  colorless ;  colors  often  in 
bands.     Optical  -f.     Ay  x.  pi.  J  b.    Bx»  1  c.  '^^  \a:i>^^ 

Ax.  angles  :  2H.  ^  =  88*^  27',  2Ho.*  =  108'  16', .-.  2V^-  =  84*  6'.    Indices  for  Na  :  a=  1-6650,  /?= 
1  -eOOO,  y  =  1  6840.  y  ^  a=  0019. 

loui  position,  HtCaAUSitOio  or  Ca[Al(OH)t]«[8iOs]«  Groth.    Hence,  analogous  to  carpholite 
(Miu.,  p.  549).    Analyses,  1,  Ransome  ;  2,  Palache: 


fa 


m 


810, 
1.     8810 

A1,0,         Fe,0, 
28-88           085 

CaO 

18-26 

17-83 

MgO 
0-28 

Na,0 
0-65 

H.O 

11-42  s    98-89 

2.    37-82 

8514 

11-21  =  101-50 

B.B.  becomes  clouded  and  fuses  easily  to  a  colorless,  blebby  glass.  Yields  water  in  the  closed 
tube.  Resists  acids,  but  easily  decomposed  with  gelatlnization  after  ignition.  The  specific  grav- 
ity of  the  ijjnitcd  powder  was  2*558. 

Occurs  in  a  crvstalline  schist  (lawsonite-schfst).  which  is  associated  with  serpentine  in  the  Ti- 
biiron  peninsula.  Marin  Co.,  California.  The  schist  also  contains  glaucophane  abundantly,  actino- 
liie.  inarpirite,  e|)i*iote.  garnet ;  also  rutile,  titanite.  Further  In  glaucophane-schist  at  other  points 
nc*Hr  Berkeley,  and  probably  at  Sulphur  Creek.  Sonoma  Co.,  Cal.  Also  observed  in  the  meta- 
iTiorphic  rocks  of  the  Piedmontese  Alps  near  Elva,  Yal  Maira  and  at  other  points  (Franrhi.  Bull. 
Soc.Min.,  20.  5.  1897.  and  Att.  Accad.  Torino,  32,  260,  1896).  In  the  massive  rocks  (gabbro-dia-. 
base-peridotite  tyt>es)  of  the  Southern  Apennines,  on  the  boundary  between  the  provinces  of  Ba- 
sil icata  and  Calabria  (Viola,  Zs.  Kr.,  28,  553,  1897).  In  the  glaucophane  rocks  of  Corsica  ;  also 
in  Kew  Caledonia  (Lacroix,  Bull.  Soc.  Min.,  20,  309,  1897). 

I^amed  after  Prof.  A.  C.  Lawson  of  the  University  of  California. 

IjAznLiTB,  p.  798. — Occurs  with  quartz  near  Lake  Mistassini,  Quebec,  HofEmann,  Jlep.  G.> 
Canada,  6,  66R,  1889-90. 


Lbad,  p.  24.~Occurs  with  nsblingite,  native  copper,  etc.,  at  Franklin  Furnace,  K.  J.,  W.  M. 
Foote,  Am.  J.  8c..  6,  187,  1898. 

On  artificial  crystals  with  hexagonal  pseudo-symmetry,  Miers,  Min.  Mag.,  12,  118, 1899:  A. 
Dick,  ibid.,  p.  118. 
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LEiiDHiLLTTB.  p.  921.  Occurt  at  Granby,  Mo.,  in  well-formed  prismatic  crystals  (Figs.  1,  S). 
PirssoD  and  Wells.  Am.  J.  Sc,  48.  219,  1894.  Wells  obtained  on  pure  material:  BOi  7*88,  C0| 
814.  PbO  8*^44,  HtO  1'68  =  99*59,  coufirmiiig  the  formula  given  by  Groth  (Dana  Min.,  p.  921), 

1.  a. 


wbich  is  equiyalent  to  Fb804-2PbCOa.Pb(OH)s.     Pseudomorphs  after  oalcite  and  galena  slsi 
obaerved,  W.  M.  Foote.  t  ttf.,  60.  99,  1896. 

Occurs  in  ancient  lead  slags  from  the  Mendip  Hills,  L.  J  Spencer,  Rep.  Brit.  Assoc.,  IM. 

Ziembergite.  Lagorio  [Trav.  Soc.  Nat.  Yarsovie,  6,  xi,  7-9,  1895],  Zs.  Kr.,  28,  536,  1897. 
This  is  the  artificial  mineral,  5Nat AliSitO$  +  4HsO,  called  by  Lemberg  nephelln-hydrat  (see  Zs. 
G.  Ges.,  39,  562,  1887). 


Xj«onite.  Ealium-Astracbanite,  J.  K,  wnder  Heide,  Ber.  Ch.  Ges.,  26.  414.  1898;  Ntuftfi 
and  WtiiM,  ibid,,  p.  878.  Leonite,  C,  A,  Tenne,  Zs.  G.  Qeu,,  48,  683,  1896.  Ealiastraksnite. 
KaliblOdite. 

Monoclinic.  Axes  a  :  S  :  ^  =  1  03855 : 1  : 1  '28865,  fl  =  •84'  50'.  Forms  :  b  (010),  e  (001). 
Si  (120);  d  (102),  8  (102);  o  (018).  n  (Oil);  g  (118),  p  (111),  ic  (111).  Angles :  mm'  =  51*  86',  nn'  =  101' 
48'.  ep  =  ♦57'  1',  pp'  =  *74'  21'  Tenne. 

In  tabular  crystals,  also  commonly  massive.  Cleayage  not  distinct.  Fracture  conchoidal. 
Luster  vitreous.    Colorless,  white  or  yellowish.    Ax.  pi.  db  b.    Bx«  nearly  ±  e  (001). 

Composition,  probably  Es80«.MgS04  +  4HtO,  the  potash  salt  corresponding  to  blOdite  (sstra- 
kanite),  which  is  Isnown  as  an  artificial  compound  (van  der  Heide).  Groth  calb  attention  to  the 
fact  that  the  correspondence  in  form  is  apparently  not  what  would  be  expected,  Zs.  Er.,  30,  655, 
1899.    Analysis,  Tenne : 


S0> 
48-78 


Mg 
6-54 


E 
25*48 


CI 
4*84 


H.O 
18*99 


inaol. 
0*48  s  100 


Occurs  usually  massive,  also  in  crystals  with  kainite.  In  the  salt  depodta  of  Westeregeb,  and 
Leopoldshall,  Germany. 

Lbpidolitb,  p.  624. — Tanagama  Yamo,  Japan,  analysis  of  grayish-white  or  slightly  pinkUi 
plates,  Geuth,  Am.  J.  8c. ,  44,  887,  1892. 

Composition  of  the  lithia  micas  discussed  by  F.  W.  Clarke,  J.  Am«  Chem.  Soc.,  16,  No.  5, 
1898;  Bull.  U.  8.  G.  Surv.,  113,  1898. 

Lbpidomblanb,  p.  684. — Occurs  with  arsenopyrlte  at  the  Bob  Neil  mine,  KannorB.  HastlDgi 
Co.,  Ontario  (analysis  by  Wait),  Hoffmann,  Rep.  G.  Canada,  6,  14R,  1892-98. 

Lbucitb,  pp.  841, 1041. — Discussion  of  optical  characters,  relation  to  analclte.  etc.,  Eldn,  JK 
Min..  Beil.'Bd.,  11,  475,  1898  (Ber.  Ak.  Berlhi.  290,  1897). 

Occurs  (chiefly  altered  to  analcite)  in  a  leucite-tephrite  associated  with  elnolite-syenite  at 
Hamburg,  Sussex  Co..  K.  J.,  Eemp,  Am.  J.  Sc,  46,  296,  1898 :  47,  889,  1894.  In  bowlden  in 
the  auri^rous  gravels  of  the  Horsefly  river.  Cariboo  district,  Br.  Columbia,  Hoffmann.  Rep.  G. 
Canada.  7,  14R,  1894.  In  the  High  wood  and  Bearpaw  Mts.,  Montana,  Weed  and  Pinaon.  Am. 
J.  Sc.  2,  143.  1896.  In  igneous  rocks.  Province  of  Rome,  Viola,  Jb.  Min.,  1,  191. 1899.  In  tht 
lavas  of  tbe  lower  Celebes  (Wichmann). 

Itewisite.    S.  ffiUMaktLud  Q.  T.  Prior,  Min.  Mag.,  11,  80,  1895. 

Isometric.  In  minute  octahedrons.  Cleavage  octahedral,  nearly  perfect  H.  as  5'6.  G.  =4*9601 
Luster  vitreous  to  resinous.  Color  honey-yellow  to  colophony-brown.  Streak  ligfattyellowiih 
brown.    Tmnslucent.  "" 

Composition,  5Ca0.2TiOs.88btO» ;  closely  related  to  mauzeliite.    Analyses,  PH<»: 


Sb,0» 

TiO, 

CaO 

PeO 

MnO 

Na.0 

67*52 

11*85 

15-98 

4-55 

0-88 

OiNI  =  100*78 

65  52 

11*70 

15*47 

6-79 

—1 

1*06  =  100*54 
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Fases  «thcr  readily  on  the  edges  in  the  Bunsen  flame,  coloring  It  greenish  blue.  In  salt  of 
phosphorus  yields  a  bead,  yellow  when  hot  and  violet  when  cold.  JP«>J"^»«j°X  »;.„«.  in  ih« 
^  F?om  the  cinnabar  mine  of  Tripuhy,  uenr  Ouro  Preto,  Miuas  Geraes  Brazil ;  occurs  in  the 
gravel,  consisting  largely,  after  washing,  of  cinnabar  and  hematite;  alsoxenotime,  monarile,  zircon, 
cynnite.  rutlle.  etc.  Earned  after  Prof.  W.  J.  Lewis  of  Cambridge,  England. 
^  A  new  titaio-antlmonate  of  Iron  In  slender  slx-slded  (m,  «)  crystals  of  a  resinous  black  color, 
G.  =  4-529,  was  also  noted,  but  owing  to  lack  of  material  it  has  not  yet  been  fuUy  Investigated. 

LiboUite.  J.  P.  OofMB,  Comm.  Dlr.  Trabalhos  Geol.  Portugal.  3,  244,  290,  1896-98.  A  kind 
of  ttsphaltum  occurring  near  Llbollo.  in  western  Africa,  has  been  called  hMlUehy  Gomes  It 
resembles  iilbertlte.  having  a  pitch-black  color,  brilliant  luster,  and  more  or  less  conchoidal 
fracture.  H.  =  25  ;  G.  =  I'l.  An  analysis  by  A.  Machado  and  A.  Nwonha  gave :  C  80-80, 
H  8-41,  O  9-45,  N  1*84  =  100.  The  ash  (6-92  p.  c.)  has  been  deducted.  Compare  albertlte  and 
grabamlte,  Min.,  p.  1020. 

LiNARiTB.  p.  927.— Prom  Ban  Giovanni  mine.  Sardinia,  ciystals  described  by  Brugnntelll 
(new  form  (718)),  also  optical  characters.  Optically  -  .Ax.  pl.  and  Bvl^J.  Bx.  A^f=  -  24* 
(hence  Bx 'nearly  coincident  with  the  normal  to  *  (iOD).  -2^  =  lOS'  21'  red  =  106'  42'  Na, 
=  110-  12'  blue.  2V.  =  79*  69'  Na.  Indices  a  =  18092,  ft  =  1-8880,  y  =  1*8598.  Rlv.  Min. 
Ital..  17,  56.  1897.  and  Zs.  Kr.,  28.  807.  1897. 

Occurs  In  New  Caledonia,  Lacrolx,  C.  R..  118,  568,  1894. 

Undesite.    X.  J.  IgeUtrdm,  Zs.  Er.,  23,  590,  1894.— See  UrbaniU. 

LiNTONiTE,  p.  607.— Shown  by  N.  H.  Wincl»ell  to  diflPer  in  optical  cbarnrtFrR  from  tbomsonite, 
with  which  It  agrees  chemically  aud  to  which  It  htis  been  referred.     Amer.  Geol.,  22,  848,  1898. 

LiROCONiTB,  p.  858.— Cornwall,  analysis  by  Church,  Min.  Mag.,  11,  8,  1895. 

LOluhgitk,  p.  96,— Occurs  at  Drum's  Farm,  Alexander  Co.,  N.  C.  massive.  G.  as  7'081, 
analysis,  Genth :  As  2798.  8  0-77.  Fe  7088,  Cu  tr,  =  99-58.    Am.  J.  Sc,  44.  884,  1892. 

Also  occurs  In  Galway  township.  Peterborough  Co.,  Ontario,  analysis  (2*88  p.  c.  Co)  by 
Johnston,  Hoffmann,  Rep.  G.  Canada,  6,  19R,  1892-98. 

LoNOBAKiTB. — See  LanghanUe, 

Irf>randite.  J.  A.  Krenner  [Mat.  es  £rtesltO,  12,  473,  1894 ;  13,  268,  1895],  Zs.  Kr.,  27.  98. 
1897.     Goldte/imidi,  Zs.  Kr.,  30,  272.  1898. 

.Monocllnlc.    Axes  d:t:h  =  1-8291 : 1 :  10780.  /3  =  52*  27'  Goldschmldt    Forms  :  a  (100.  0. 
b  (010).  c(001.  a);  qS2lO),  €  (820),  m  (110.  jt),  e  (120),  /i  (180),  u  (140)?; 
fi  (205),  d  (101).  K  (201.  e);  a  (084),  h  (045).  w  (021)  ;  e  (112),  «  (112), 


Crystals  highly  modified,  often  tabular,  or  prismatic  (m) ;  faces 
in  prismatic  zone  vertically  striated,  especially  m  («).  A  similarity  to 
miargyrite  is  noted  (cf.  Gdt.).  Cleavage:  a  perfect;  6  and  d(10l) 
eood.  Flexible,  sepamting  easily  into  cleavage  lamellas.  H.  =  2-2'5. 
£r.  =  5-529  Loczka.    Luster  metal  lie- adamantine.     Color  cochineal- 

V>  ciirmiiie-red,  often  dark  lead-gmy  on  the  surface  and  frequentlv  

<x>vered  with  an    ocher-yellow  powder.    Streak  dark  cherry-red.  Lorandite  Gdt 

Tranvlucent  to  tninspiirent.     Refractive  index  high.  ' 

Composition,  ii  sulpharsenide  of  thallium,  TlAsSt  or  TlsS.  AsiSs  =  Sulphur  18*7,  ai-senlc  21 -9« 
tualllum  59*4  =  100.    Analysis  by  J.  Loczka : 

S  1902    As  [551-47]    Tl  59'51  =  100. 

B.B.  on  charcoal  fuses  easily,  colors  the  flame  bright  ereen,  vields  arsenical  fumes  and  vola- 
t]1l2<'8  completely.  In  the  closed  tube  fuses  and  yields  a  black  sublimate  of  thallium  suU 
phiile,  also  nn  orange  one  of  arsenic  sulphide,  further  some  arsenic  oxide.  Soluble  in  nitric  acid 
'witli  separation  of  sulphur. 

Fn>m  Allchur  in  Macedonia,  where  it  occurs  in  crystals  implanted  upon  realgar. 

The  position  of  Goldschmidt  is  here  provisioniilly  accepted:  100,  001,  110,  201  of  Gdt.  corre- 
spond to  lOl.  100,  121.  001  of  Krenner. 
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Lossenite.     L  MiMi,  Zs.  Er..  24,  100,  1894. 

Orthorhombic.  Axes  (1:5:^  =  U*843  :  1 :  0'945  approx.  In  acute  pyramids,  resembling 
Bcorodiie  in  angle,  with  pp'  =  79"  and  pp'"  =  64'.  Color  brownish  red,  often  altered  on  the  sur- 
face.    Optically  -)-.    Ax.  pi.  la.     Bx.  ±  e. 

Composition  probably  2PbSO«.8(FeOU),ASiO«  +  12H,0.    Analysis : 

As,0.      80,        PbO       Fe,0«      H,0        H,0 

d3-44       8-74        10*68        34*58        8*74        11*81%  SiO,  1*18.  CaCO.  1*46  =  100  48 

*  Water  of  ciystallization. 

i^'rom  Laurion,  Greece,  where  It  was  found  in  a  drusy  femiglnouB  quartzose  rock« 

LoYENiTB. — See  Li/tmniU, 

Iintdcine,  Imt^te.  i^ehO^Lhg  and  Jfunier-Ohalmiu,  BuSL  See.  Min.,  16,  lfl9, 189S.— See 
Quarizine. 

Mackintoshlta.     TT.  E,  Bidden,  Am.  J.  Sc.,  46,  98,  1898. 

Tetragonal,  in  square  prisms  with  pyramid ;  commonly  massive,  nodular.  Fracture  small 
subcunchoidal.  H.  =  6*6.  G.  =  5*488.  Luster  dull.  Color  black.  Opaque.  In  compositioii 
allied  to  thoroguounite  (Min.,  p.  898);  perhaps  UO|.8ThO«.8SiOt.8H,0.  Analyses,  W.  U.  Uiile- 
brand : 

SiO,    no,    ZrO,?    TliO„Ce,0,   La,0„Y,0,    PbO    FeO    CaO    MfK>    K,0    (Na,LO,0    P,0,    H,0 
13-00    2-J-40     0*88  45-80  1*86  8*74     1*16     0*fi9     0*10     0*4S         0*68  0-87      4'81«  =  96-90 


lS-9i    21*86  undet.  8*92       ^       0*44     0*18  0*70  0*46      0*95> 

•  Above  100*  4*31,  below  0*50.  »  Below  100». 

From  the  giidolinite  locality  of  Llano  Co.,  Texas.  The  alteration  of  mackintoshite  aeemtto 
have  yielded  thorogummite.  Named  after  James  B.  Mackintosh  (died  1891),  chemist  of  New 
York  City. 

Maonbsiofbkritr,  p.  336. — Roc  de  Cuzeau,  Mont  Dore.  France,  crystals  (largely  made  up  of 
plates  of  hematite)  similar  to  those  of  Mte.  Somma.  Lacroix,  Bull.  Soc.  Min.,  16,  11,  1892. 

Magnbsitb,  p.  374. — Crystals  from  Val  Lantema,  BrugnatelU,  Zs.  Kr.,  31,  65,  1899. 

Maonbtitb,  pp.  334,  1041. — Occurs  in  cubic  crystals,  in  part  penetration-twins,  at  theMoM 
mine.  Nordmark,  Sweden.    Hj.  SjOgren,  Bull.  G.  Inst.  Upsala,  2.  68,  1894. 

Crystals  described  from  Acquucetosa,  near  Rome,  new  forms  (630),  (881),  Zambonini,  Riv.  Min. 
Ital.,  21,  31.  1898. 

Magnetic  properties  of  crystals  investigated,  Weiss,  Bull.  Soc.  Min.,  20,  187,  1897. 

Present  in  various  minerals  (hematUe,  etc.),  and  thus  giving  Ihem  magnetic  properties^ 
Liversidge,  Trans.  Aiistr.  Assoc.  Adv.  Sci..  1893. 

Occurs  at  the  Eodiir  mines,  Vizagapatam,  Madras,  India,  containing  manganese (308  MniO«) 
and  alumina  (3*54  p.  c  A1,0.),  G.  =  5*045.     Holland,  Rec.  G.  Surv.  India,  26,  164, 1898. 

Cb.  Friedel  shows  that  slow  heating  in  the  air  at  a  rather  high  temperature  changes  cryftils 
to  hematite  (i.e.  martite).     Bull.  Soc.  Min.,  17,  150.  1894. 

A  titan  if  erous  variety  containing  nickel  occurs  in  Eastern  Ontario^  W.  G.  Miller,  Rep't 
Bureau  of  Mines,  Toronto,  7,  Part  III,  p.  380,  1898. 

Magnetostibian.  L.  J.  IgeUtrUm^  2a,  Er.,  23,  313,  1894.  A  partially  investigated  minerd 
from  the  SjO  mine,  Orebro,  Sweden.  Occurs  in  erains  and  granular  aggregates.  Luster  roetalltc 
Color  and  streak  black.  Magnetic  An  analysis  (after  deducting  w'6  p.  c.  impurities,  CaCO^ 
MgCO,  and  tephroite)  gave  : 

Sb,0,  9-88       As,0.  1*54       Fe,0,  13*86       FeO  17*16       MnO  6911  =  100 

Maonochromitb,  p.  328. — See  OhramiU. 

litAGNOFRAKKLiNiTE. — A  local  name  (credited  to  Koenlg)  for  a  highly  magnetic  fmnklinite 
contaiiiin.cc  little  zinc.  From  Sterling  Hill,  N.  J.;  see  Rep.  O.  Surv.  N.  J.,  2,  (1)  14,  1893;  sIm 
Chester,  Diet.  Names  Minerals,  164,  1896. 

Malachite,  p.  394. — Artifldal  formation  by  a  new  prooesg,  A.  de  Schulten,  C.  R,  June  % 
1896. 

Maltesite.    J.  J.  Sederholm,  G.  FOr.  FOrh.,  18,  890,  1896.— See  Andaluiiie, 
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BCanganandaliuita     S.  B&cktirdm,  G.  F5r.  FOrh.,  18,  886,  1806.--See  AndalusUe. 

Manganberzeliito.     L.  J.  IgeUtrdm,  Zs.  Er.,  23,  592,  1894.— See  BerseliiU. 

Manganite,  p.  248.— Crystals  from  the  Harz  described,  Luedecke,  Min.  d.  Harzes,  237,  189<L 
Anulyses,  Ilfeld,  Gorgeu,  Bull.  Soc.  Chim.,  9,  650,  1893. 

Manganositb,  p.  207.— Discussion  of  origin  at  L&ngban  and  Nordmark,  Hj.  SOjgren,  G. 
For.  FOrb.,  20,  25,  1898. 

Marcasitb,  pp.  94,  1041. — Ciystals  from  Capo  Schlno,  Sicily,  described,  G.  La  Yalle,  Riv. 
Min.  Ital.,  13.  8,  1898. 

Occurs  at  Potitpeau,  Ille-et-Vilaine,  forming  with  galena  pseudomorphs  after  pyrrhotite  with 
regular  orientation  of  its  minute  crystals,  Lacroix,  Bull.  Soc.  Min.,  20,  223,  1897,  and  C.  li.,  126, 

265.  1897. 

Occurs  in  spear-head  forms  in  the  Raritan  clay  at  Suyreyille,  near  New  Brunswick,  N.  J.» 
Hnmilton,  Proc.  Acad.  Nat.  Sc.  Philad.,  485,  1898. 

See  also  Pyriie, 

Mareposite,  p.  1041. — ^Analyses  by  Hillebrand  of  green  and  white  varieties  are  quoted  bv 
Turuer.  The  former  (G.  =  2'817)  contains  chromium,  the  latter  has  none  (G.  =  2*787);  a  simi- 
larity to  piniie  is  noted     Am.  J.  Sc,  49,  377,  1895, 


Mazahite.  Litenidge,  C.  W.  Manh,  Proc.  Roy.  Soc.  N.  S.  W.,  26,  326,  1892.  Mien,  Za. 
Kr.,  24,  207,  1894. 

isometric-tetrahedral.  Fracture  suboonchoidal.  Brittle.  Luster  adamantine.  Color  oil.brown. 
Streak  orange-yellow.  Translucent.  Consists  essentially  of  cuprous  iodide,  Cutls.  Occurs  in 
cxmssite  or  anglesite  at  the  Broken  Hill  mines.  New  Soutli  Wales. 

Marhtb,  p  216. — See  JUagneUts. 

Maarite.  H,  Droop  Riehmond  and  Susiein  Off",  J.  Ch.  Soc,  61,  491,  1892.  A  fibrous  alum 
from  Egypt,  containing  a  small  amount  of  cobalt  and  the  supposed  new  element  matrium  (called 
after  tlie  Arab  name  of  Egypt)*    Composition,  RO.AlsOs.48Ot.20HsO.     Analysis: 

SO,        AUOs     Fe.Oi      MsO      MnO      CoO       FeO  H,0 

36-78.       10-63        1-63        0'20        2*56        102        4-23         [40*35]        inaol.  2*61  s  100 

Massicot,  p.  209. — Occurs  in  the  lead  slags  of  Laurion,  Greece. 

Mauzeliite.    Sg.  Sjdgren,  G.  POr.  FOrh..  17.  813.  1896. 

Isometric.  In  octahedrons,  o  (111),  with  a  (100)  and  m  (811).  H.  s  6— 6'5.  G.  =  6*11.  Color 
dark  brown,  lighter  in  fragments,  and  of  the  powder  light  yeUow  or  yellowish  white.  Trana- 
luceni. 

In  composition,  a  titano-antlmonate  of  lead  and  calcium  chiefly.     Assuming  that  the  water  is 

n 
present  ns  ( CaOH).  the  ratio  calculated  is  RO:TiOt :  SbiO» :  F  =  4 : 1 :  2 : 1.  It  is  related  to  lewisite. 
p.  4:3      Analysis,  R.  Muuzelius : 

Sb,0.  TiO,    PbO  FeO  MnO    CaO    MgO   K.O  Na,0    F     H,0 
f  59-25    7  93    679    079    127    1797    Oil    022    2  70  [3-63]  0  87 =101 -68  less  (0=F)  1-53 =100 

Occurs  with  svabite  and  calcite  at  Jakobsberg,  Wermland,  Sweden ;  these  minerals  form 
narrow  veins  in  a  mixture  of  hausmannite,  limestone,  a  yellow  garnet,  schefferite  and  man- 
ganophyllite. 

Melanophlogitb,  pp.  194.  1041.— Discussion  of  conditions  of  formaiion,  G.  Friedel,  Bull. 
Bor.  Min..  16,  49,  1892;  Bombicci,  ibid,  p.  144.  Investigated  by  Bombicci.  Accad.  Sc.  1st. 
Bologuu,  March  22.  1891.— Giona.  G.  Spezia.  Riv.  Min.  Ital..  11.  87.  1892. 

Melanostifaian.  L.  J,  IgeUtrdm,  G  FOr.  FOrh.,  14.  588.  1892  ;  Zs.  Er..  21.  246.  1898.  Mas- 
sive, foliated ;  also  in  microscopic  crystals  H.  =  4.  Luster  metallic.  Color  black.  Streak 
cherry-red.  Composition,  perhaps  6(Mn.Fe)0.  SbsOs.  Analysis  (assuming  the  state  of  oxidation 
given): 

Sb,0«         FeO        MnO       CaO       MirO       H^O 
37  50         27*30        2962        197         1-03         106=98-48 

From  the  SjO  mine.  Orebro,  Sweden,  where  it  occurs  in  veins  in  dolomit& 
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Uklanoteeitb,  p.  MS.— Occunlo  prlsmaiic  rryitala  wtih  a  (100),  tn  (110),  d  (110),  alllji 
,  a.  *  C^^') "  •'"Jsl'^rg.  Bwedeu,  G,  Norrtenskiold,  G.  KOr.  FOrh., 

16.  ViS.  \mi  ;  in  IJftbft  anU  angles  resembliug  keulroli'e. 

Ali^o  f<iim<l  nt  Hillslioro.  New  Meiico,  uaocinled  "lib 
ceruMfla  atid  a  brown  jiiaper-llke  material,  C.  11.  Wbttcq. 
CrysiBls  (FIee.  1.  2)  with  furma  a  (100).  b  (010).  m  1110). 
n(l»0),  ;:(IQO),  o(111).  Hnblt  like  keDtroltie.  aiiele*  oo"  = 
•1IB°  Iff,  oo"'=  •55-  0".  miB"'=  M'  «'  (calc.l.  Axes  a  :  S  :  i  = 
0-6838  :  1  :  OBIST  (Noi^eiiBkiOld  obtalneil  0  6216  :  1  :0'90tl). 
Analysis  gave  : 

G  8iO.       PbO      Fe,0,        X       H,0 

I S-8U       15'4B       03-Sa       37-51       U'82       3'68  =  lOaoe 

whence  the  roruiiila  Pe.Pli,  SI.O,..  or(Fe.Oi)Pb,  (SiO.I,.  It 
U  sliowD  tliat  tbe  aiiiiloKuue  rormuU  (HQ,0.)Pbi(StO.)t 
probabiT  belcini^e  lu  kentrolite  (p.  SB,  Hln.  p.  544).  Am.  J. 
Sc.  6,  n«,  1898. 


Melatiolekite,  Hew  Mexico. 


Er  .  30,  20U.  1 

Mbi.ii.itk,  p  474  — Ci7Bta1i  from  Vesuvius  described  with  new  form  (201),  EaiMr.  2m.  Er., 
31.  21.  189B      Disciisaioii  or  microscopic  siriicture.  0«nti1.  Bull.  Soc.  Hin.,  IT,  lOS,  18H. 

Composition  discussed.  BodlSoder.  Jb.  Hln..  1,  15.  1898;  cr.  Voffi,  ibid..  2,  73,  1892. 

Occurs  nt  Bte.  Anne  de  BelleTllle.  neiir  MoiilreiLl,  Caniidii,  In  iilnoiie,  F.  D,  Adams,  Am.  J. 
Be..  43.  269.  1892  :  also  (optically  pontif)  Iti  alnolie  of  Maubeitn,  N.  T.,  C.  U.  Smith,  Md..  46, 
(04.  1H98.     CF.  ilerwiTllj.  Ann.  Hus.  Wieo.  10,  76.  1895. 

Foimed  hj  lUu  buriiiug  of  Portland  cemeur.  Boillflnder,  Jb.  Min  ,  I,  58,  1892. 

A  noda-nlumlnn  silicate,  telragonnl,  and  resembling  melilite  In  babtt.  which  occurs  tn  tbenrv 
t<>rii  ti'pe  farrlslte,  from  Norway,  liaa  bei-n  culled  TtitlnamtlUith  by  BrOgger  (Die  Erupilvgwlelne 
d.  Kristmulageble'es,  3,  S9,  18B8).  It  Is  largely  nitereil  tn  natrollte.  A  Ater  eiaminatlinj  {ibid.. 
p.  36Si  ban  led  to  the  conchialoo  that  It  sbouTd  perhaps  be  referred  to  tbe  Scapolite  Group. 

A  new  type  of  rock  containing  mellUte.  a  cliTTsollte-mellllte-leuclte  rock,  ocxiurs  as  a  volcaaie 
cone  at  San  Venanzo,  Umbrla,  Italy,  aad  la  called  vmaimU,  bv  Babatlnl  Boll.  Com.  Geo!.,  Sept, 
180S.  The  same  rock  was  later  described  br  Roaenbusch  and  bj  htm  named  iieMiU  tBer.  Ak. 
Berlin,  110,  189B). 

MaaaUte.— Sea  G90liX». 

MBTABBrHHiTE.  p.  828.— Bniihlle,  Drmelabniihite,  occurs  with  mlnorvlte  (wh.  aee)In  tbe  lime- 
More  caves  of  ibeNummulite  limestone  of  Soutbem  France  ;  tbua  Id  ihe  Grotto  of  Hlnemoa 
the  CcsBc,  Talley  of  the  Aude,  Oautier,  C.  R.,  IK,  1171,  1898.— See  also  BrathHt. 

Mbtacinnabarttb,  pp.  03,  1041. —  Idrta.  dlacussioD  of  occurrence,  paragenesls,  etc. :  crystali 
are  dodecahedral  in  habit  with  alao  a  (100)  and  o(lll),  Schrauf,  Jahrb.  O.  Iteicha.,  41,  S49, 
1891. 

Occurs  at  Snn  Joaquin.  Oraoge  Co.,  California,  tn  tron-bUck  parliclea  in  barlte  ;  G.  =  7'7M; 


1b.,  Br.  Columbia.  HoSmann,  I 

MeUdeunln*.    F.  Binne,  Jb.  Min.,  1,  57,  1897.— See  atiOtilA. 

Metanooerlne.  Bandberffar.  Jb.  Hln.,  1,  221,  1863.  A  parlially  Inveattgaled  mineral  <«• 
curring  with  tbe  babingtonlte  of  Arendal  In  white  crysiala  resembling  bromllle ;  H.  =  4'B.  FnM 
Ihe  quiilliailve  Hnalysls  a  poulble  relation  to  Docerlte  (Min.,  p.  174)  la  uferred,  and  the  name  pi» 

visIonBlly  given  re^rs  to  this. 

MatasoolaotU.    F.  lUnnt.  Jb.  Mia.,  3,  51.  60.  I8B4,— See  BeoUeUt. 

Mica  Group,  p.  611. — Discussion  of  the  crystalline  form  based  upon  the  percusstoo-figurt; 
Ihe  etchlnic  figures,  etc.  It  is  concluded  that  probably  phlogopile.  blotlte  and  perhaps  Ihs 
liihia  mtcas  should  be  regarded  as  triclinic  ;  muscovlte  appean  lo  be  monoclinlc.  T.  L.  Walker, 
Aro.  J.  8c.,  7,  199.  1899.— See  also  G.  Frledel.  Bull.  Soc.  Min.,  19.  !»,  1896. 
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General  disriis9ion  of  chemical  composition,  F.  W.  Clarke,  BulL  U.  8.  G.  Surv.,  113  and 
126.  1898  ;  Clarke  and  Schneider.  Am.  J.  Sc,  43,  878,  1892. 
Analyses  are  quoted  hy  Stelzner,  Zs.  prakt.  Geol.,  4,  877,  1896. 

MiCROLiNB.  pp.  822,  1042. — From  the  Spessart,  analysis,  E.  PhOippl,  Ber.  Senck.  Nat.  Gks., 
1896.  p.  125.  Analyses,  Jones  Falls.  Maryland,  Hillebrand,  Bull.  U.  S.  G.  Sunr.,  113, 110, 1893.^ 
See  also  AnarVioclMe. 

MiCROLiTB.  pp.  728,  1042. — ^Igaliko,  Greenland,  approximate  analysis  of  impure  material,  G. 
Nordenskidld,  G.  FOr.  FOrh.,  ifc.  886,  1894. 

Occurs  at  Rumford,  Ve.,  in  honey-yellow  crystalSy  G.  =s  6*17  (Penfleld),  Foote,  Am.  J.  6c. , 
1,  461,  1896. 

Mieraite.    Z.  J.  Speneer,  Nature,  67,  674, 1898. 

Isometric-tetrahedral.  In  small  cubes,  with  o  (111)  and  Oi  (ill),  the  latter  differing  in  size  but 
not  in  luster.  Twins :  tw.  pi.  0.  Cleavage:  dodecahedral.  Brittle.  Luster  adamantine.  Color 
pale  to  bright  yellow.     Streak  the  same  or  deeper.     Optically  isotropic. 

Comix>sition  essentially  silver  iodide,  probably  Agilt,  analogous  to  marshite,  Cuilt  (this  Ap- 
pendix, p.  45),  and  nantokite.  CutCU  (Min.,  p.  154). 

From  the  Broken  Hill  mines.  New  Bouth  Wales,  associated  with  chalcocite,  garnet,  quartz  ; 
also  with  malachite,  anglesite.      Named  after  Prof.  H.  A.  Miers  of  Oxford,  England. 

MiLARiTB.  p.  812.— Analysis.  Treadwell,  BiO,  72-79,  Al.O.  1012,  CaO  11-82;  MgO  <r.,  K,0 
4-82,  Na,O0-21.  H,0  119  =  100.    Jb.  Min..  1,  167.  1892. 

MiLLERiTB,  p.  70.->Occurrence  (also  of  other  nickel  minerals)  In  the  Rhine  region,  Laspeyres^ 
Vh.  Nat.  Yer.  Bonn,  pp.  148»  875, 1808. 

MiLOsm.— See  AvaUte^ 

Bffinervite.  A.  Gautier,  Ann.  Mines,  6,  28,  1894;  C.  R.  116,  928,  1022,  1171,  1271,  1898. 
An  aluminium  phosphate,  AlflOt.PiOt.7HaO,  occurring  with  phosphate  of  lime  as  a  white  plastic 
mass  mixed  with  clay,  etc.,  in  the  "  Grotte  de  Minerve  "  on  the  shores  of  the  Cesse,  Valley  of 
the  Aude,  France.  Analyses  of  impure  material  are  given.  The  above  formula  applies  to  air- 
dried  material. 

MitchelUte.    /.  J7.  Pratt,  Am.  J.  8c.,  7,  286.  1899.— See  Ohr&n 

MizzoNiTB,  p.  471.— Franco  obtained  or  =:  67*  56^  and  67*  58*;  also  S9,  b  1*668,  €j  &=  1*646^ 
Gioni.  Min.,  6, 198,  1894.— See  also  WemeriU. 

MoLTBDENiTB,  pp.  41,  1042. — CTYStals  from  Frankford,  Penn.,  examined  by  A.  P.  Brown, 
are  hexagon nl  in  habit,  prismatic  or  barrel-shaped,  resembling  some  mica.  Forms  as  Interpreted: 
c  (0001),  tn  (lOiO).  o  (lOil),  p  (20Sl),  q  (808l).  Angles:  eo  =  *66'  9ff,epz=  77*  18',  eg  =  81*  24'; 
&xis  h  =  1-9077.    Proc.  Acad.  Nat.  8c.  Philad.,  210,  1896 

Occurs  in  large  crystals  (8*5  X  6*5  In.  and  2  or  8  in.  thick)  with  native  bismuth,  etc.,  at  Kings- 
gate,  Glen  Innes,  N.  B.  W.,  LIversidge,  Bee.  Austr.  Mus.,  2. 1892. 

MoNAziTE,  p.  749.— Oryst— Nil-Saint- Vincent,  Belgium,  Franck,  Bull.  Acad.  Belg..  21,40, 
1891.  Brazil.  Hussak,  Min.  petr.  Mitth.,  12,  470,  1892.  South  Lyme,  Conn.,  occurs  in  distinct 
crystals,  Matthew.  School  Mines  Q  ,  16,  282,  1895. 

Occurrence  on  New  York  Island.  Niven,  Am  J.  Be.,  60,  75,  1895.  Distribution  In  European 
rocks.  Derby,  Min.  Mag.,  11,  804,  1897.  Distribution  In  U.  8.,  and  elsewhere,  U.  S.  G.  Surv., 
16  Ann.  Kept..  Ft.  lY,  p.  667.  Occurs  rather  abundantly  In  the  gold  sands  of  southern  Idaho, 
Lindgren,  Am.  J.  8c..  4  68,  1897. 

Yields  helium  and  other  prases.  Ramsay,  Collie  and  Travers,  J.  Ch.  Soc.,  66,  684.  1895;  also 
Ramsay  and  Travers,  Proc.  Roy.  Soc.,  60,  442,  1897.  Also  Erdmann,  Ber,  Ch.  Gks.,  29,  1710, 
1896. 

MoRDEmTB,  p.  678.— Relation  In  composition  to  ptilolite.  Olarke,  Am.  J.  6c.,  44,  101,  1892. 

MoBBNosiTB.  p.  940.— Zermatt,  analysis  of  magnesinm  variety,  Plsanl:  SOi  28*7,  NiO  18'5» 
MgO  6-5,  H,0  46-5  =  1002.    Bull.  Soc.  Min.,  16,  48,  1892. 

MonoNiTE. — A  mixture  of  calcium  carbonate  with  the  remains  of  foramlnifera,  cf.  8.  Cal- 
dcron  [Anal.  Soc.  Espagfi.  Hist.  Nat.,  23,  21,  1894],  Zs.  Kr.,  26.  881,  1896. 
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Mosaitd.     W.  C,  Brdgger,  Yidensk.  Bkrift.  I.  Matli.-nat.  Elasse,  No.  7,  Cbristiania,  1897. 

TeliRgonal.  Axis  h  =  0-6488  :  001  A  101  =  32"  46f .  Forms  :  a  (100).  e  (001).  m  (110), 
<p  (6  9  10).  y  (805)  e  (lOl).  v  (301). «  (111),  ep  =  42'  19*.  mp  =  *47"  41'.  Crystals  small:  commonly 
twios  with  tw.  pi.  e,  these  often  prismatic,  elongated  piinillel  a  pyramidal  edge  analof^ous  lo  twioa 
of  rutile  (cf.  Fig.,  Min..  p.  1047,  and  Fig  1  of  Uipiolite,  this  Append.),  hence  simulnilnfr  onbo- 
rhombic  forms;  also  drillings,  fourliogs.  Cleavage  none.  G.  =  0*45.  Luster  metillic,  brilliaDt 
Color  black. 

Composition,  Fe(Nb,Ta)sO«,  like  tapiolite,  with  probably  Nb  :  Ta  ==  1  : 1.  Analysis,  6. 
Thesen : 

Nb,0»,TaaO»       SnO,  FeO 

82-92  0-18  16-62  =  99  72 

Occurs  very  sparingly,  with  yttrotantalite  and  columbite  on  feldspar,  in  a  pegmatite  vein  at 
Berg  near  Moss,  Norway. 

Mnnkforsaite.     L.  J.  Igelitrom,  Zs.  Er.,  27.  601.  1896. 

Massive,  foliated  or  small  granular;  the  grains  apparently  monoclinic  in  crystallisation. 
Cleavage  in  one  direction.     H.  =  5.    Color  white  or  pale  reddish. 

Near  svanbergite  in  composition.     Analysis  after  deducting  10*74  p.  c.  insol.: 

SOt  1512        P,0.  1601        A1,0,  29-28        CaO  86-64        ign.(80.  ?)  8  00  =  100 

B.  B.  infusible  and  does  not  yield  a  blue  color  with  cobalt  solution;  only  partially  decomposed 
by  acidH. 

Occurs  in  the  cyanite  of  a  damouritic  quartzite  at  HorrsjOberg,  WestanA,  and  Dicksberg  in 
the  Rausftt  parish,  Wermland,  Sweden.    Named  from  the  Munkforas  iron-works. 

Munkrudite.  L.  J,  Igelitrdm,  Zs.  Kr..  28,  311,  1897.  Near  svanbergite  in  composition,  con- 
taining PfOft.SOs.FcO.CaO,  but  not  analyzed.  Occurs  foliated  and  crystalline;  colorless  to 
yellow.     From  Muukerud,  near  Dicksberg,  Wermland,  Sweden. 

MnscoYiTB,  p.  614. — Percussion-fltrure  shown  to  deviate  from  the  assumed  normal  position; 
thus  the  angle  between  the  rays  opening  opposite  b  (010)  was  found  to  be  53*  to  56*  ins^cHci  of 
60*  ;  similarly  in  other  micas,  e.g.  in  phlogopite  (Ceylon)  this  angle  was  63^*.  T.  L.  Walker, 
Am.  J.  8c  .  2,  6. 1896. 

From  Mntawatchan,  Renfrew  Co.,  Ontario,  analysis  by  Wait  (l'26CrflOt),  quoted  by  Hoff- 
mann, Rep  G.  Canada,  6,  2lR.  1889-90. 

Fuchniie  (2*73  p.  c.  CrtOt)  occurs  in  Habersham  Co.,  Ga.,  in  emerald-green  scales,  analysis 
Genth,  Am  J.  8c. ,  44.  388.  1892.  On  the  occurrence  of  fuclisite  in  the  Swiss  Alps,  see  J.  £rb, 
Nat.  Ges.  ZQrich,  43.  276,  1898. 

Analysis  of  compact  variety,  G.  Friedel.  Bull.  Soc.  Min.,  21,  185,  1898. 

On  certain  new  silicates  yielded  in  synthetic  experiments,  C.  and  G.  Friedel,  Bull  Soc.  Min., 
22,  17,  20,  1899. 

See  Baddeckite, 

Nagtaoitb,  p.  105. — Occurs  at  the  Sylvia  mine,  Tararu  creek,  New  Zealand,  J.  Park.  Autr. 
Assoc.  Adv.  Sci.,  3,  150,  1891. 

Nantokitb,  p.  154. — ^From  the  Broken  Hill  mines.  New  South  Wales,  Uvenidge.  OccaTsin 
indistinct  crystals  in  a  matrix  of  cuprite  with  native  copper  and  cerassite.  G.  =  l*?.  Anajyiii 
by  Carraichael :  CI  35*92,  Cu  64*28  =  100*20.  Also  Min.  Mag.,  10,  826,  1894  (but  here  CI  s 
85-82).     [Proc.  R.  Soc.  N.  S.  W.,  28,  96.  June  6,  1894.] 

See  also  Marshite  and  Miernte, 

Nasonite.     3,  L.  Penfield  and  C.  H.  Warren,  priv.  contr. 

Mnssive.  granular,  cleavable  and  probably  monoclinic.    Luster  greaiy.    Color  wbitei. 
Composition,  (Ca,Pb)ioCliSi«Oij.     Analysis: 

SiO,  PbO  CaO        MnO        ZuO        FeO  CI  (OH) 

18*47  65-84         11 20         0*90         0*84         010         280         0*26  =  100*41 

B  B.  on  chnrcoal,  decrepitates,  but  fuses  easily  when  powdered,  giving  a  lead  flame  and  oost- 
inf^  of  PbO.  In  closed  tube  decrepitates,  giving  off  a  little  HsO  and  an  abundant  sublimate  of 
lerul  chloride. 

Occurs  at  Franklin  Furnace,  N.  J.,  associated  with  brown  garnet,  yellow axinite.  glaucochroite 
(wh.  see)  and  n  little  fmnklinite.  Named  after  Mr.  F.  L.  Nason,  formerly  of  the  Geological 
Survey  of  the  State  of  New  Jersey. 
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Natrolitb,  pp.  600, 1042.— Crystals  described,  from  Puy-de-D6me,  GonnnrA  Bull.  Soc.  Min., 
16,  221,  1892.  Also,  with  aualysis,  Miiguet  Cove,  ArkaDsiis,  W.  U.Melville,  Bull.  U.  S.  G.  Surv., 
90,  88,  1892. 

Analysis,  from  the  Plaiieuscben  Oruiid.  Dresden,  Zschau,  Abh.  Ges.  Isis,  p.  100,  1898. 

Weed  and  Pirsson  couclude  from  the  analysis  of  u  portion  (G.  =  about  280)  of  the  leucite  rock 
called  by  them  miuourite,  from  the  Highwood  Mis.,  Montana,  that  It  probably  consists  of  tinalcite 
and  a  new  potash  zeolite,  (Kt,Ca)AltDisOio  2H9O.  This  would  correspond  to  a  natrolite  con* 
taiuing  potassium  and  calcium  in  place  of  sodium.    Am.  J.  Sc,  2,  819,  1896. 

Natronberzeliite.—See  BerzeliUe, 

Natrongranat — See  Oamet, 

NatronmeliUth.— See  MeliUU. 

Natromnikroklin. — See  Anorihoekue. 

Natronrichterite. — See  A»iochiU  and  Riehteriie, 

Neochbtbolitb,  p.  455. — Identical  with  fayalite  according  to  Wichmann,  Zs.  Er.,  28,  588, 
1897. 

Nephelttb,  pp.  428,  1042. — Crystals  from  Vesuvius,  with  new  form  (5160),  Kaiser,  Za,  Er., 
31.  24,  1899.     Relation  to  davyne  also  discussed. 

BiscuHsion  of  symmetry  of  crystallization  and  twinning,  etc.,  as  revealed  by  etching,  etc, 
Tniube.  Jb.  Min.,  Beil.-Bd..  9,  466,  1895. 

Occurrence  in  New  Zealand,  Ulrtch,  Trans.  Austr.  Assoc.  Sc,  3.  127,  1891. 

From  the  nephelite- syenite  of  Dungannon,  Ontario,  analysis  by  Harrington,  Am.  J.  Sc,  48, 
16,  1894. 

Artificial  formation  of  a  purely  potash  compound,  Duboin,  C.  R  ,  116,  56,  1892. 

Neptmiite.  O.  Flink,  G.  F5r.  FSrh.,  16,  196,  467,  1898 ;  Zs.  Er.,  23,  846,  1894.  Q.  Narder^ 
9kwld,  G.  F5r.  F5rh..  16,  846,  1894. 

Monoclinic  Axes  a  :  S :  ^  r=  l  8164 ;  1  :  08076 ;  /ff  =  *64'  22'  =  001  A  100.  100  A  HO  =  49*  53*, 
001  A  101  =  23"  864'.  001  A  Oil  =  36*  8i'.  Forms:  a  (100).  b  (010),  e  (001);  m  (110);  «  (201). 
d  (SOl) :  s  (HI).  V  (221) ;  0(111) ;  t*(512).  Angles  :  fii«»"l  =  *99'  46'.  e$  =  'SS'  51'.  <jw  =  78*  49'. 
«•  =  55*  86'.     In  prismatic  crystals,  with  e  (001)  and  u  (512)  prominent.     Twins :  iw.  pi.  e. 

Cleavage:  m  distinct.  Fracture  concboidal.  Brittle.  H.  =  5-6.  G.  =  8*284.  Luster 
▼itreous.  Color  black  ;  in  very  thin  spliTiters  deep  blood-red.  Streak  cinnamon-brown.  Nearly 
opaque.     Optically  +  .     Ax.  pi.  JL  6.     Bx,  A  ^  =  +  18**.     Pleochroic ;  absorption  c  >  ft  >  a. 

In    compostiioii,  a    titano-silicate  of    iron    (manganese)  and    the   alkali    metals  ;    formula 

RsRTiSi^O,,.  with  R  =  Na :  E  =  8  : 1  nnd  R  =  Fe :  Mn  =  2  : 1.     Neptunite  is  therefore  related 
in  composition  to  titanite,  and  ns  Flink  shows  there  is  also  a  rather  close  correspondence  in  angle. 
Analyses.  1.  Fllnk.  2,  O.  A.  SjOstrDm,  G.  F5r.  FOrh.,  16,  898.  1898. 


SiO, 

TiO, 

FeO 

MnO 

CaO 

MgO 

E,0 

Na,0 

1. 

51-58 

1818 

10-91 

497 

^ 

0-49 

4-88 

9-26  =  10017 

2. 

1    51-98 

17-45 

10-23 

5-82 

0-71 

— 

5-71 

9-68  =  100-98 

Obtained  from  Greenland,  the  locality  probably  not  the  well-known  Eangerdluarsuk,  but 
rather  Narsasik,  near  Igaliko.  It  occars  closely  associated  with  segirite  (whence  the  name),  also 
eudialyte,  arfvedsouite,  etc. 

Nickel-akattenidite. — See  Skutlsrudite. 

Niter,  p.  871. — Occurs  in  cavities  of  the  leucite  rocks  of  North  Table  Butte,  Leucite  Hills, 
Wyoming.  '  In  the  rock  of  the  Boar's  Tusk  of  the  same  region,  soda  niter  also  occurs.  Crosa^ 
Am.  J.  Sc,  4,  118, 1897. 

Northnpito.     Warren  M.  Foots,  Am.  J.  Sc.,  60.  480,  1895.    J.  H.  Pratt,  ibid.,  2,  128,  1896. 

Isometric,  in  octahedrons.     Cleavage  none.     Fru(*ture  concboidal.     H.  =  8*5-4.     G.  :=  2'880. 
Colorless  when  perfectly  pure:  also  pate  yellow  to  gray  nud  brown.     Index  Uj  =  1*5144  Na. 
Composition,  MgCC)t  NaaCOs.NaCI.     Analysis,  Pratt. 

COt  85-43,  MgO  16-22,  Na,0  24'90.  CI  14'28,  Na  9*22  =  100. 

B.B.  fuses  at  1  with  frothing  to  a  white  alkaline  mass;  colors  the  flame  intense  yellow.  Easily 
soluble  in  acids. 

Occurs  in  a  clay  at  a  depth  of  450  feet  at  Borax  lake,  San  Bernardino  Co.,  California.  Named 
after  Mr.  Nortliiip.  who  first  obtained  the  mineral. 

This  compound  haabeen  formed  synthetically  by  A.  deSchulten,  Bull.  Qoe,  Min  ,  19, 164, 189& 
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OcrAHBDRtTB,  pp  940,  1048.— OfTit.— BoLirg  d'Oiuiis.  new  form  v  (ll'8-44yf,  K.  Bun,  Z*. 
Kr.,  20,  S57,  I8U3.  JBmtlaud,  H.tiiiberg.  O.  FOr.  FOrli.,  16,  SOT.  1894.  Olnder  dc  l>  Ueijc, 
Halites  Alpea,  Lacrolx.  C,  R.,  132.  1429.  18H0. 

Investigation  of  crystAllIae  Btruciiir.-,  Biiunibauer.  Za.  Er.  24.  S55,  189S. 

Oci^iirs  wUli  brooklte  at  PlucerTllle,  Elilonkdo  Co.,  Cul.,  Kunz.  Am.  S.  Sc.,  43,  8W,  1B». 
Also  at  Magnet  Cove,  Ark.,  Peafleld,  Am.  J.  Sc,  48. 114.  1804. 

See  Halite. 

i,  PeDfleld,  Am.  J.  Sc..  48,  110,  16H. 


Orthoclasb.  p.  815, — Veauvtus,  measureroeaL  of  crystals,  Franco,  Glom.  Mln,,  6, 184.  18M. 

Cryamls  from  Laplaad  vith  (870)  as  tw.  plane,  Jeremnjer,  Vh.  Hlu.  Ges..  30,  463,  1SB3. 
Also  IwIq  wiiti  tw.  pi.  1  plane  em,  Goldsclimidt  and  Wrleht.  Zs.  Kr..  30.  300,  1688  (earlier 
uoled  by  Tgchnnnnk.  Hin.  pelr.  Hitib.,  B,  414,  1B87).  t^nidioe  frum  Home  Cimino,  near 
Viterlio.  Italy,  Zftmbonlnl.  Hiv.  Mln.  Ital  ,  20,  20,  1808. 

Noted  as  a  giiugue  mioeral  in  a  fissure  vein  io  the  SDrer  City  dlHrlct,  Idalio,  Undgreo,  Am. 
J.  Be,  5,  418.  1608. 

See  also  Ftidtpar. 

Ottrkutb,  pp.  649,  1043.— Aoalysla,  Liberty,  Maryland,  EaMna,  Bull.  IT.  8.  O.  Sarr.,  113, 
111.  1898. 

Id  meiamorphic  congloinerate  In  the  Oreeo  Hta. ,  Termont,  Whittle,  Am.  J.  Be.,  44, 370. 18S3. 
See  Ohloritoid,  BliabtrgtiU. 

I>aralanrioiilt«.     0.  F.  Herbert  Smltb.  HIn.  Hag.,  12.  108. 1880. 

Monoclintc.  Forms:  ^(100).  erOOl).  m(llO),  (2(101),  A(^l).  it  (401),  I(901):  edll).  Angles* 
ae  -  -sa-  47",  am=»6r  26'.  ap  ='S8'  26",  cm  =  79"  68',  cp  =  Bli'  871'. 

Ill  prismatic  i|  I)  or  tubular  (|  a)  crystaU;  twins  witli  a  as  tw.  pi.  and  thus  pmido- 
ortLorhombic.  CleavB^.  basal.  Q.  =  6'OS.  Sections  [  a  show  la  moDoebromatlc  llgbt  a  double 
in tcrrerenoe- figure.     RofractWe  index  /3  —  2-1468. 

Composition  as  for  laui  louite.  PbCIOH.     Analysis.  CI  14-9.  O  [sej,  Fb  78-1,  H.O  8'4  =  lOa 

TliP  water  is  elven  off  at  180°;  Inurlonlte  loa  " " •'"* 

-H  lu  lead 


Occiirx  lu  lead  slags  [rom  lAurlon,  Ortece. 


pAitiBiTE,  p.  290.— Crystals  (rtiombohedrat,  with  new  forma)  from  Igallko^ 
QreiiulsDd,  described,  alao  analysis,  6.  NordensklOld.  G.  POr.  FSrh..  Ifi. 
888,  1894. 

Obtained  from  IbiTalli  County,  Montana,  la  striated  hexagonal  cirstals  (Fig. 

1),  with  pyramidal  termloaliona,  embedded  in  a  while  aHloeooa  matrti.     Analj- 

ses,  1,  by  C.  H.  Warren;  also  2,  from  Muso.  id.: 

a,  G.       CO.    CcO.  (La.Dl).Oi    CaO      P  gangues  0  =  P 

^Montana,         4128    2398    26-14        2846        10-98    S-90    [8071=10248    248 

Muso  Valley.  4-802    24-22    80-67       39'74       10-70    «-89     OM  =10a-«6    8-87 


Fearcalta.     S.  L.  Petijbid.  Ara.  J.  Sc,  2,  17,  1896. 

Monoclinic.  Axes  d  :  B :  i  =  1-7B09 :  1  :  19109,  ^  =  "W  Bl'.  Obserred  forme 
a  (100),  b(OlO),  e{U01);  {(310).  m  (110),  A  (180);  <i(103),  n  (101),  1(201).  <  |40l). 
/(60I),  J  (208).  n,(i01).  (i(20I),  <,(«1)./,[901):  i  (021);  <.(U4).  r(I13).  pllIU 
ii(38'J),  1(221)1  u(831),  0,(114).  9,(118).  r.(il2),p,(lll),  «, (889),  •.(231).  tt.l331i. 
«(811).y(318)..(3'l-19).  Anglos:  mm' (110AilO)=»60*  2'.  <Ki=»26' 3*,  «i=4»' ::', 
•uriaile.  *r  =  48"  8',  op  =  fll*  49'. 

In   pseiido-i'bombohedrBl   crystals,  tabular  1  e;    basal  faces  with   triangular 

*  Tbe  author  givtrs  the  nxe^.  a  it:  its  Q-SSU  ;  1 :  0-6763  (fi  =  tST  47*),  which,  however,  do 
.  correspond  with  the  angles  quoted. 
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niarkings  (Fig.  1).    Twinuing  probable  as  wiih  the  inlcas  and  chlorites.  but  not  defluiiely  deter. 
mined;  this  would  explaiu  the  occurrence  of  aome  of  the  forms  in  the  list  above.    Also  iimssive. 


#• 


Ffgs.  1,  2,  Marysvale,  Montana. 

Cleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  8.  O.  =  6*125-6  166.  Luster  metallic 
Color  and  streak  black.     Opaqut*. 

Composiiion.  Ag»AsB«  or  OAgtS.AstSa.  hence  an  arsenical  polybasite.  Analyses-  1,  F.  C. 
Kntebt.  quoted  by  Penfleld,  1  c.  2,  S.  H  Pearce,  Am.  J.  Sc.  44,  16,  1892.  after  deducting 
28  18  p.  c.  impurities  (siderite,  galena).  8,  Penfield,  1.  c.  deducting  12*81  p.  c.  (cbiefly  galena^ 
Here  belongs  also  an  analysis  by  H.  Rose  of  a  Schemnitz  mineral  (No.  2,  Dana  Miu.,  p.  146). 


8 

1.  Marysvale,  Mont.         17*71 

2.  Aspen,  Colo.     mcM,     17 '78 
8.       ••         ••         eryst.    1818 


As 

Sb 

Ag 

Cu 

7-89 

»- 

56.17 

18-11 

6-29 

018 

59-78 

12-91 

7-01 

0-30 

56-90 

14-85 

Zn 

—  Fe  1  -05,  insol.  0*42  s  99-85 
8  16  =  100 
2-81  s  100 


B.B.  decrepitates  slightly  and  fuses  readily.  On  charcoal  fn  O.F.  a  slight  arsenical  coatings 
with  soda  a  silver  globule.  In  tiie  open  tube  fumes  of  sulphur  dioxide  imd  sublimate  of  arseuTt 
trioxide.  In  the  closed  tube  fuses,  gives  a  yellow  sublimate  of  arsenic  trisulphide  and  above  a 
faint  deposit  of  sulphur.    Readily  oxidized  and  dissolved  in  powder  by  nitric  acid. 

Occurs  with  quartz  and  calcite,  also  chalcopyrite,  in  a  cavity  at  the  Druuilummon  mine, 
Marysvale.  Montana.  Also  at  the  Mollie  Qibsnu  mine,  Aspen.  Colorado,  both  massive  in  large 
quantity  disseminated  through  a  pink  barite;  also  in  tabular  crvstals  embedded  in  sideritc,  in  both 
ciises  associated  with  galena.     Also  in  goo<l  crystals  from  the  Tin  tic  district,  Utah. 

Named  after  Dr.  Richard  Pearce  of  Denver. 

Pectolite,  p.  878.-^Toro8av  in  Mull,  Scotland,  analyses,  Heddle,  Trans.  G.  Soc.  Glasgow, 
241,  1892. 

Pelionite.  A  name  suggested  by  W.  F.  Petterd  for  a  bituminous  coal  (Pelion  Coal)  resem* 
oling  the  English  cannel  coal,  from  near  Monte  Pelion,  Tasmania.  Catalogue  of  Minerals  of 
Tasmania,  1898. 


Pkncatitb,  p.  271.— Investigated  (also  predazzite),  LeneCek,  Mln.  petr.  Mitth.,  12,  429, 447* 
1892. 

Penfieldite.    F.  A.  Genih,  Am.  J.  Sc.,  44,  260,  1892.    8.  L.  Fenfleld,  ibid.,  48,  114, 1894. 

Hexagonal.      Axis  ^  =  0*8967  ;   0001  A  0111  =  89*    26i'.     In  hexagonal  1. 

prisms  (Fig.  1)  with  e  (0001),  m  (1010)  and  p  (1122) ;  also  undetermined  acute 
pyramids  of  the  unit  series  forming  tapering  crystals.      Angle  ep=:  *4V  58^. 

Cleavage:   basal,  distinct.    Luster  vitreous,   inclining  to  greasy.     Color 
-while.     Transparent  to  translucent.     Double  refraction,  strong,  positive. 

Composition,  a  lead  oxychloride,  Pb0.2PbCli  =  Chlorine  18*2,  lead  79*7, 
oxygen  2*1  =z  100.    Analysis,  Genth  : 


CI 

1.  Ta/pering  crysU  18  "55 

2.  Opckque  eryst.      17*94 


Pb 

78  25 
und$t. 


B.B.  in  the  closed  tube  decrepitates  and  yields  a  sublimateof  lead  chloride 
but  no  water.    Easily  soluble  in  nitnc  acid. 

Found  in  the  ancient  lead  slags  from  Laurion,  Greece,  in  which  it  has 
resulted  from  the  action  of  sea-water.  Other  lead  oxychlorides  occuring  at 
kurion  are :  laurionite,  fiedleriteaud  paralaurinnite  (this  Append.,  p.  50). 


m 


m 


Penfieldite. 

Penninitb,  p.  660. — Analysis  of  kftmmercrite,  from  Tampadel,  Zobtengebirge,  Lower  Silesia, 
Traube,  Zs.  G.  Ges.,  48,  58,  1894. 
See  Clinoehlore. 
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pRNTLANDiTB.  p    65.— Shown  bj  Penfleld  (Am.  J.  8c..  46,  498,  1898)  tO  OfiOOr  Mmatel 


rRNTLA^iDiTB.  p  o9. — DDowD  oj  j-enneiQ  (Am.  j.  oc.,  «o,  4Vo,  loVD)  u>  OSOQT  nramilelT 
mixed  with  pyrrhotite  at  Sudbury,  Ontario.  It  is  non-magnetic,  haa  a  lighter  color  and  u 
isometric  as  shown  by  the  octahedral  parting.  G.  =  4*946-5*006.  Analysis  gaye  8 :  38*42. 
Fe  80*25.  Ni  84*23,  Co  0  85,  gangue  0-67  =  99*42.  It  is  also  shown  that  ihefolgeriU  of  Emmnu 
(ref..  p.  26)  from  the  Worthington  mine,  80  miles  southwest  of  Sudbury,  is  only  pentlandite. 

Occurs  at  Beiern,  Norway,  (analysis),  J.  H.  L.  Yogt,  6.  FOr.  Fdrh.,  14,  825,  1892. 

See  also  Heazlewoodite, 

Pbrcylite,  pp.  172,  1028. — Synthetic  experiments  by  C.  Friedel  lead  to  the  composition 
before  suggested  for  the  species,  viz.  PbCuCU(OH)i  or  Pb(OH)Cl.Cu(OH)Cl.  This  is  the  com- 
position  of  bol§ite  (Miu.,  p.  1028)  except  that  it  contains  a  small  amount  of  silver  chloride 
(iAgCI).  Bull.  Soc.  Min.,  16,  96,  1892.  Friedel  has  also  obtained  crystals  with  the  latter  com. 
position  (boleite),  ibid,^  17,  6,  1894. 

The  locality  at  B0I60.  Lower  California  has  yielded  not  only  the  cubes  of  boleite  to  which 
belong  the  formula  PbCuCls(0H)«-4-iAgCl  (see  Min..  p.  1028.  and  Mallard  and  Cuinenge.  Ball. 
Soc.  Min.,  14,  288, 1891),  but  also  octahedral  or  pyramidal  crystals,  sometimes  in  pseudo  isometric 
groupings  of  six  crystals.  They  are  referred  to  the  tetragonal  system  by  Cumenge,  C.  R ,  116, 
898.  1893.  Analyses,  1,  Fourment,  quoted  by  Cumenge ;  2,  Friedel,  Bull.  Soc.  Mhi.,  16,  187, 
1898. 


G. 

CI 

Pb 

Cu            Ag 

H,0 

0 

1.  4*675 

2.  4-71 

18-53 
19*04 

52-99 
52-86 

15-20         015 
17-95 

*  Ignition. 

9*00 
5*44' 

4-18  =  100 

4-55    8iO,0-89  =  100-S6 

* 

Analysis  2  (1  bein^  incorrect  in  the  HtO)  corresponds  to  PbCuCls(OH)«,  the  compoatioa 
al)ove  given  for  percylite.  These  crystals  are  called  cumengeite  by  Mallard,  Bull.  Soc.  M!u..  16, 
184,  1893.  He  obtained  001  A  101  =  58*  44';  h  =  1*6469  ;  optically  negative,  uniaxial ;  indices 
GO  =  2  026,  €  =  1-965,  <»  -  6  =  0061. 

The  relation  of  percvllte  to  bol6ite  and  cumengite  has  also  been  discussed  by  Lacroix  (Bull. 
Mus.  d'Hist,  Nat.,  Paris,  p.  39,  1895),  but  his  conclusions  rest  on  insufficient  data.  He  would 
rL'Cognize  a  series  passing  from  cumengite  containiiig  no  silver  (PbCuCl«(OH)fl,  through  ;)anui»- 
boleite  with  less  than  ^AgCl  and  boleite  with  iAg(5l,  to  percylite  in  which  still  more  AgCl  is 
present  (but  see  Friedel  above).  He  would  also  find  a  progressive  increase  in  specific  griTiij, 
viz.  for  the  four  substances  named  :  4*71,  ^  5  08,  5 '08,  5*254  ;  also  a  decreasing  birefriogence, 
viz.  0*061  (cumengite),  0*03,  (pseudobol6ite),  0*01  (boleite),  to  0  or  nearly  0  in  percylite.  The  sub- 
stance called  pgeudoboleite  forms  part  at  least  of  the  cubic  crystals  with  re-entrant  angles  (001  a  lOS 
=  68*  44')  referred  to  cumengite  and  percylite  by  Mallard. 

A  mineral  from  the  Broken  Hill  mines.  New  South  Wales,  is  referred  to  bol6ite  by  Liverridtre. 
Pmc.  R.  Soc.  N.  S.  W.,  28,  94,  1894.  In  cubic  crystals  with  6  and  d.  H.  =  8-5.  G.  =  5-08. 
Analysis  by  Carmichael  and  Armstrong  :  01 18-60t  Pb  47*20,  Cu  19*20,  Ag  8*25,  O  calc.  [6*10]. 
HsO  calc.  [5*44]  =  99*69.    H,0  determined  by  Liversidge  6*89  p.  c. 

Obviously  these  supposed  distinct  minerals  need  further  examination,  especially  on  the  chemi- 
cal  side. 

Pbriclabk,  p.  207.— Occurs  in  small  grains  at  L&ngban,  Hi.  Sjogren.  G.  F5r.  FOrh,  17,  288, 
1895. 

Discussion  of  method  of  origin  at  L&ngban  and  Nordmark,  HI.  Sjogren,  G.  FOr.  F5riL,  20^ 
25.  1898. 

Artificial  production,  A.  de  Schulten,  Bull.  Soc.  Min.,  21.  87,  1898. 

Perovskitb,  p.  722.— Further  investigation  of  crystallographic  and  optical  characters,  Da 
Cloizeaux  B\ill.  Soc.  Min.,  16,  218,  1898. 

Occurs  with  magnetite  as  a  rock  at  Catalfto,  Goyaz,  Brazil,  Hussak,  Jb.  Min.,  2,  297, 1894 

Petalitk,  p.  811.— Occurs  near  the  source  of  the  Amanaur  river,  Caucasus,  C.  Jereatjew 
(anal.,  Antipov).  Bull.  Ac.  St.  Pet.,  6,  1896,  Proc.  Verb.,  p.  viii. 

Petzite,  p.  48.— Occurs  in  the  Yale  district,  Br.  Columbia,  Hoffmann,  Bep.  G.  Cansds,  8, 
12R,  1895.  Also  at  the  Nordenfeldt  mine,  Thames  gold-field.  New  Zealand.  J.  Park.  Austr. 
Assoc.  Adv.  Sci..  3,  152,  1891. 

PnAHMACOLiTE.  p.  827.— Analysis  by  Church  gives  12*37  p.  c.  as  loss  of  water  in  taem 
(3  =  H,0),  and  3*11  between  100*  and  200*  (H,0).     Min.  Mag.,  11,  7.  1895. 

Phenacite,  p.  462.— Crystals  described  (anal,  by  Prels)  from  Ober-Neuaattcl,  Vrhs,  Zl 
Kr.,  24,  119.  1894. 
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CryttalB  occur  at  ErafferO  of  prismatic  habit,  the  usually  tri-rhombqhedral  symmetry  not  dis- 
tinctly Bhown,  twins  of  both  contact  and  penftration  types,  with  tn  (1010)  as 
tw.  plane,  BftckstrOm.  O.  F5r.  FOrli..  20.  295,  1898,  and  Zs.  Kr..  30,  852,  i. 

1898. 

Pseudomorphous  crystals  (Fiff.  1) of  very  large  size  (one  weighed  28  Us.) 
occur  at  Greenwood,  Me.,  C.  H.  Warren,  Am.  J.  8c.,  6,  119.  1898. 

Occurrence  at  St.  Christophe-en-Oisans.  Dauphin^,  Des  Cloizeauz  and 
Lacroix.  C.  R.,  116,  1281,  1892.  Also  at  Striegau,  Silesia,  Hintze,  Zs.  Kr., 
28.  174,  1897. 

PhilipsUdite.  i2.  A.  Daly,  Proc.  Amer.  Acad.  Sc,  34,  488,  1899.— See 
Ampliibole. 

Phillipsite.  p.  579. — Analysis  by  Q.  H.  Edwards  of  crystals  from  Bass 
Strait,  Australia,  gave :  Phenaclte. 

G.  SiO>  A1«0.         Fe,0«      (Ba,Sr)0       CaO         Na,0         E,0 

2  20  47-94  21-72  444  077  2-25  2-73  9*87  =  10065 

This  leads  to  the  formula  RAltSi40)«.4HtO,  where  R  =  Et.  Na.  and  Ca.  That  phillipsite 
should  contain  4HtO.  instead  of  4iH90  as  generally  accepted  (Min.,  p.  580),  was  indicatea  by 
Pratt  and  Foote  in  their  discussion  (Am.  J.  Sc.,  3,  448.  1897)  of  the  welleite-phillipeite-harmo- 
tonie-stilbite  series.    S.  L.  Penfield,  priv.  contr. — See  WeUriie* 

Phloqopite.— See  Mica, 

Phocnicochboitb,  p.  914.— Synthesis,  Ludeking,  Am.  J.  8c.,  44,  57,  1892.  Also  Lachaud  and 
Lepierre,  Bull.  Soc.  Chim.,  6,  282,  1891. 

Phosobmitb.  p.  292. —Crystals  from  Monteponi,  Sardinia,  studied  by  Goldschmidt.  are  refers 
red  to  the  trapezohedral  group  of  the  tetragonal  system,  Zs.  Er.,  21,  821,  1898;  23.  189,  1894; 
26.  9.  1896.  Traube  concludes,  however,  that  etching-figures  are  not  at  variance  with  crystal- 
lization in  the  normal  (holohedral)  ffroup,  Jb.  Min..  Beil.-Sd.,  10,  456,  1896.  On  crystals  from 
Lrfiurion,  Greece.  G.  F.  Herbert  Smith,  Min.  Mag.,  12,  107,  1899. 

Formation  of  artificial  crystals  also  of  PbCOt.PbBrs,  A.  de  Schulten,  Bull.  Soc.  Min.,  20, 
191.  194.  1897. 

PiCRoiiERiTB,  p.  948. — (Schoenite.)  Relation  to  other  sulphates,  etc.,  J.  E.  van  der  Heide, 
Zs.  phys.  Ch.,  12.  416,  1898. 

PiEDMONTiTB.  p.  521. — Shown  by  G.  H.  Williams  to  occur  at  South  Mountain,  Pa.,  in  an  ancient 
rhyolite  with  scheelite,  etc.;  analysis  by  W.  F.  Hillebrand.  after  deducting  quartz  assumed  to 
be  present  to  the  amount  of  10  p.  c:  SiO,  87*87.  AliOs  2207.  Ce,Oi  089.  R«Oi*  1*52,  Fe,Oa  4*78, 
Md,0.  8  15.  MnO  2285.  CaO  18*825,  MgO  0  80,  E.O  0*81.  Na,0  0*27,  H«0  2*48,  CuO  0*18, 
PbO  0-17  =  100  05.    (•  Other  rare  earths.)    Am.  J.  Sc.  46,  50.  1898. 

Occurs  in  rhyolite  in  Province  of  Shinano,  Japan,  Tamasaki,  J.  Coll.  Sc.  Japan,  9,  117,  1897. 

PiNAKioLiTB,  p.  877. —  A  related  mineral  from  L&ngban  has  been  analyzed  by  BftckstrOm^ 
G.  FOr.  FOrh,  17,  257,  1895. 

PiNiTB,  p.  621.— Breage,  Cornwall,  analysis,  Collins,  Min.  Mag.,  10,  8,  1892. 

Pinsonite.    J,  E.  PraU,  Am.  J.  Sc.,  2,  126, 1896. 

Orthorhombic-hemimorphic.  Axes  &:l:h  =  0*5662  : 1 : 0*8019.  Forms :  b  (010).  m  (110), 
p  (111). p,  (111).  6  (181),  X  (811).  Angles :  mm'"  =  ♦59'  2^,  pp"  =  •68*  0',  »/  =  54*  e',pp"'  =  29* 
SOT,     Habit  prismatic  (Figs.  1  to  4). 

Cleavnge  none.  Fracture  conchoidal.  Brittle.  H.  =  8-8*5.  G.  =  2*852.  Luster  vitreous. 
Colorless  to  white,  sometimes  dark  from  impurities.  Pyroelectric  Optically  -f  •  Ax.  pi.  |  6. 
Bx.  ±  b.    2Ey  =  48'  14'.    Indices  (Na) :  a=  1  -5048,  /J  =  1  5095,  r  =  1  0751  ( .  *.  2V  =  82*  48'). 

Composition,  CaC0a.NaflC0t.2Hi0.    Analysis : 

COfl  CaO  NatO  E.O  HaO 

)    8607  28*88  25*70  015  14*78  A1,0.,S{0>  0*82  =  100*45 

B.B.  decrepitates,  fuses  at  2>2*5,  coloring  the  flame  deep  yellow;  alkaline  reaction  after  heat> 
inj^.     Soluble  in  cold  acids  with  efferrescence. 


64 


APPEimiX  L 


Occurs  sparfngly  with  gay-luisite  and  uorthupite  al  a  boring  near  Borax  lake,  Sao  Beruardioo 
Co.,  Califoruia.    Tiamed  after  Prof.  L.  Y.  Pirsaou  of  New  Haven. 

This  mineral  has  been  obtained  artificially  by  A.  de  Schulten,  C.  R,  123,  1023.  1896. 

1.  a. 


m 


m 


Plagxoolase. — See  Feldpar. 


Figs.  1-4,  Piiflsonite. 


Plagionitb,  p.  118. — Description  of  crystals  from  Wolfsberg,  Luedecke,  Min.  d.  Hanei.  IBS, 
1896;  also  with  new  forms.  L.  J.  Spencer,  Min.  Mag.,  11,  193,  1897,  and  12, 56,  1899  (see  forther 

Planoferrste.    L.  Darapiky,  Zs.  Er.,  29,  218, 1897. 

Id  rhombic  or  hexagonal  tabular  crystals  (probably  orthorhombic)  with  baaal  cleaTsge  and 
faces  on  the  edges.  Brittle.  H.  =  8.  Color  yellowish  green  to  brown  (Grdnling)  streak  chrome- 
yellow.    Composition  FesOi.SOi.lSHflO.     Analysis: 

80.  16-57,    Fe,0«  81-30,    H.O  51-88,  Insol.  1-41  =  100. 

Occurs  in  druses  in  copiapite  at  the  Lautaro  mine  near  Morro  Moreno,  Antofagaata,  Atacama. 

Platinux,  pp.  25,  1044. — Yenable  concludes  that  the  reported  occurrence  of  platinam  io 
North  Carolina  is  very  do  .btful,  Am.  J.  Sc.  43.  540,  1883  ;  J   Elishn  Mitchell  Sc.  B<>c..  8,  lBd2. 

Occurs  with  gold  in  the  sand  of  the  N.  Saskntchewau  river,  near  Edmouton,  Alberta,  Hoff- 
mann, Rep.  G.  Canada,  6,  65R,  1889-90.  Also  ou  Hock  creek.  Kettle  river.  Tale  district,  Br. 
Columbia,  ib.,  6,  14R. 

Plattneritb,  p.  239. — Mullan,  Idaho,  anal vsis  (Yeates)  andcryst.  description  (Ajrres)  as  gifoi 
in  Syst.  Min.,  p.  240.     Am.  J.  Sc,  43.  407,  1892. 

Plumbocufbite. — See  Ouproplumbite. 

Plumbofbrrite,  p.  228. — 8]0  mine.  Orebro.  Sweden,  analysis  of  impure  material,  Igel- 
strOm,  G.  FOr.  F5rh.,  16,  594,  1894,  and  Zs.  Er.,  24,  129,  1894. 

PoLiANiTE,  p.  286. — Analyses,  Gorgeu,  Bull.  Soc.  Min.,  16,  96,  1896. 

PoLLUOiTB,  pp.  848,  1044. — Rumford,  Me.,  analysis  by  H.  W.  Foote  confirming  formula  of 
Wells,  Am.  J.  Sc.  1,  457,  1896. 

SiO.        A1,0,        Cs,0        K,0        Na,0        Li.O        H.O 
G.  =  2-984|    48*64        16-84        8614        0  87         209         008         1-58  =  100-74. 

PoLYBAfiiTB,  pp.  146, 1045. — Crystals  from  the  Yankee  Boy  mine,  Ouray,  Colorado,  are  shown 
•  by    Penfield   to    be    monoclinic 


2. 


X<;-----^-j 


Colorado.  Ftolberg. 

Angles  cm  =  ^W  O*.  mm'  =  •eo*  2*,    en  =  ♦42*  28',  cr  =  42*  22'.  «>  =  24'  81'.    Crystals  Ubular 


and  pseudo-rhombohednil  (Fig:. 
1).  Axes :  d:b  :h  =  17809  :  f : 
1-6798.  /5r  =  90'0'.  Forms  :  f 
(001),  I  (810).  m  (lift),  n  (101).  J 
(S08).  no  (101).  n  (40.^),  U  (201-: 
0(114),  r  (112),  p (111).  »  (221)  • 
(881)?,  oo  (114),  r.  fil2).  p«  (il2). 
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ttf,  Figs.  1,  2.    The  fonn  is  yery  near  that  of  pearceiU,  p.  60,  Fiff.  2  shows  a  cryslul  from  the 
[immelfahrt  mine,  Freiberg,  perhaps  a  twin.     Am.  J.  8c.,  2,  S9,  1896.     See  ulso  Psare&ite. 
Also  occurs  in  tine  crystals  at  tlie  Big  Seven  Mine,  Neihart,  Montana  (Pfd.). 

Analysis  from  Quespisiza,  Chili,  by  Bodlftnder :  S  16-87,  Sb  6*15,  As  8*88.  Ag  67*95,  Cu 
e-OT.  Pb  0-76  =  100-18.  This  gives  the  ratio  of  Ag,(Cu,)8  :  Bb,(As,)S.  =  7*74  : 1  instead  of  »  :  1 
as  commonly  accepted,  Jb.  Min.,  1,  98,  1895. 

PoLTCRASR,  p.  744. — Occurs  in  the  township  of  Calvin,  Nipissing,  1. 

Ontariii,  Cauiida,  Hoffmann,  Am.  J.  8c.,  7,  243,  1899. 

PoLTLiTB,  p.  1046. — Thomson's  supposed  mineral  is  shown  to  be  a 
mixture  contain ingfayalite  derived  from  an  iron  furnace,  Lacroiz,  Bull. 
8oc.  Min.,20.  808,  1897. 

PowxLLiTE,  p.  989. — Occurs  at  the  South  Heda  copper  mine, 
Houghton  Co.,  Michigan,  (WOt  1*66  and  4*60  p  c.,)  Koenig  and 
Hubbard,  Am.  J  Sc,  46,  856.  1898.  The  snme  locality  has  afforded 
acme  fine  crystals  described  by  C.  Palache,  ibid.,  7,  867,  1899.  G.  = 
4'856,  color  bluish  green.  Habit  as  in  Fig.  1.  Observed  forms  :  e  (101), 
p  (111),  h  (1^.>(8-11  11);  also  narrow  and  doubtful,  ik(165),  ^(lllll). 
Angles  near  those  of  scheelite.  Cleavage  e  interrupted.  One  specimen 
showed  a  dark,  nearly  black  exterior  and  bluish-green  interior  presum- 
ably due  to  variation  in  composition. 

Crystals,  with  e  (001),  e  (101).  p  (111),  have  been  obtained  artificially 
by  L.  Michel ;  analysis  gave  MoOt  62*87,  WO.  10*28,  CaO  26*41  = 
99-01.    Bull.  Soc.  Min..  17,  612,  1894.  PoweUite. 

PBBHmTB,  p.  680.— Occurs  in  crystals  at  Friedensdorf  near  Marburg,  Brauns  (anal,  by  A. 
Nau),  Jb.  Min.,  2,  6,  1892. 

Crystals  descriled  and  investigated  pyroelectrically;  new  forms  (801).  (601),  (lOO'l);  crystals 
hemimorphlc  and  twinned  (tw.  pi.  a  (100)).    Traube,  Jb.  Min.,  Beil.-Bd.,  9,  184,  1894. 

Crystals  describid  from  Tulferthal,  Tyrol,  Habert.  Zs.  Er.,  28,  268. 1897.  Anal.,  Fassa,  Tyrol, 
Schneider.  Bull.  U.  S.  G.  Surv.,  113,  112,  1898. 

Identification  in  rocks,  Lacroix,  Bull.  Soc.  Min.,  21,  277,  1898. 

Proleotite.    2^.  I^dgrmi,  Bull.  G.  Inst.  Upsala,  1,  40,  1892;  2,  99,  1894. 

A  new  member  of  the  Htthite  Groitf,  thus  far  only  known  from  two  fragments  of  crystals 
obtained  with  humite,  chondrodite,  and  clinohumite  at  the  Eo  mine  at  Kordmark.  Sweden.  In 
appearance  and  physical  characters  like  other  members  of  the  group.  Crystallization,  monocHnic. 
Axes  d:b:h=  10808 :  1  : 1  -8863.  fi  =  90*.  Form.? :  (001),  (010);  (110);  (108).  (508),  (409);  (012). 
(Oil);  (121).  (867).  (862);  (S27).  (228).  (lin:  (121).  (249).  Ax.  plane  (a  =Bxo)  inclined  44*  to  47' 
15'  to  (001),  that  is,  46^  to  42*  46'  to  A.    2K».y  =  79"  46'  (n^  =  1*6708). 

Not  yet  analyzed,  but  the  composition  is  probably  Mg[Mg(F,OH)]SiO«,  the  member  of  the 
eroup  predicted  by  Penfleld  and  Howe  as  noted  under  the  Bumite  Oroup,  p.  86.  Hence  named 
from  npoX^yreiy,  to  foretell. 


Pbobofitb.  p.  178.^AnalyBi8  of  a  pale  green  variety  from  Utah,  Hillebrand,  Am.  J.  Sc.,  7, 
68,  1899. 

Psendobcl^ite.    A.  Laeroix,  Bull.  Mus.  d'Hist  Nat.  Paris,  p.  89,  1895.~See  P$rcptite. 

PsBUDOBBOOKiTB,  p.  282. — Crystals  from  Aranyer  Berg  have  been  examined  by  Traube,  Za, 
Kr.,  20  827,  1892.  Doss  has  described  crystals  obtained  as  a  furnace  product,  ibid,,  p.  666.  He 
deduced  the  composition  FetOa.TiOt  and  urses  isomorphism  with  andalusite;  Frenzel.  however, 
has  confirmed  the  accepted  formula.  2FeiOi.^iOB,  Min.  petr.  Mitth.,  14,  126,  1894. 

Pbeudogatlubsite. — Discussion  as  to  the  origin  of  the  barley-corn  pseudomorphs  of  calcium 
carbonate  {we  Min.,  pp  907.  271)  with  description  .of  forms  occurring  in  Holland,  F.  J.  P.  van 
Calker.  Zs.  Er.,  28,  656,  1897.— See  also  JarravnU. 

PsEUDOMAiiACHiTB,  p.  794. — Analysis  of  ehlite,  from  Semlpalatinsk,  Antipov.  Vh.  Min.  Qes,, 
28,  527,  1891. 

Pseadopyrophyllite.    F.  LoewinMonLeuing,  Vh.  Min.  Ges.,  33,  283, 1895.     Zs.  Er.,  28,  616. 
ee  PyrapfiylliU. 


Ptilolitb,  p.  672. — A  new  locality  near  Silver  Cliff,  Custer  Co.,  Colorado,  is  described  by 
Cross  nnd  Enkins.  Am.  J.  Sc.,  44,  96,  1892.  Occurrence  similar  to  that  of  Green  Mountain. 
Analysis,  Eakins:  SiO,  67*88,  AUO.  11*44.  CaO  8  80,  E,0  0*64,  Na,0  2*68.  H.O  18-44  =  99*28. 
The  relation  in  composition  between  ptilolite  and  mordenite  is  discussed  by  Clarke,  ibid,,  p.  101. 
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Pykargykite.  p.  181.— Crystals  from  Mexico  with  new  form  (llSO),  Busz,  Zs.  Kr.,  20, 587. 
1892.     From  the  Harz  described  by  Luedecke.  Min.  d.  Harzes,  134,  1896. 

Occurs  in  galena  near  Bear  Lake,  West  Eootanie,  Br.  Columbia.  Hoffmann,  Bep.  6.  Canadt, 
6.  27R,  1892-93. 

Pyrite,  pp.  84,  1045.— Crystals  described  from  Bfilabdnya,  Hungary;  new  forms  (IIS-O). 
P.3-8  0),  '13-90).  (IO'7-O).  (15-11'0),  (813-0>.  (T'll-O).  (11-150).  (16-9-1).  A.  Fi-anstenau,  Ber.  aaa 
Uiigarp.  15,  198,  1898.  Also  from  Kotterbach,  with  new  forms  (21  l-O),  (17*1  0),  etc.,  Zimaoyi, 
FOldt.  Kttzl..  28,  192,  1898. 

Moniu  (Itllii  liiva,  Vulle  del  Dardagna,  description  of  peculiar  crystals,  Bombicci,  Mem.  Accad. 
Sci.  Boloirna,  Jnn.  8.  1898. 

A  twill  uing  of  tetnrtohedral  crystals  (similar  to  ullmannite)  is  suggested  by  Miers  f or  a  specimeD 
from  Gilpin  (Jo.,  Colorado,  Min.  Mas:.,  12.  112.  1899. 

Twin  crystal  with  (320)  as  tw.  plane,  G.  D'Acbiardi,  Att.  Soc.  Tosc,  Proc.  verb.,  March  14, 

1897 

From  MUsen,  containing  418  Ni  and  197  Co,  Laspeyres.  Zs.  Kr.,  20.  553,  1892.  Alw  from 
Sudbury.  Out.,  (Murn\y  mine,)  containing  4*34  p.  c.  Ni,  Walker,  Am.  J.  8c.,  47,  312.  1894. 

Action  of  alkaline  reagents  on  pyrite  compared  with  that  on  marcasite,  Doelter.  Jb.  Hiu..  2, 
273,  1894.     The  same  subject  has  been  fully  studied  by  A.  P.  Brown,  Proc.  Am.  Phil.  S»c.,  33, 

Juno  19.  1894. 

Peiifield  lias  sbown  that  the  uncertain  blueite  and  whartoniU  of  Emmens  (J.  Am.  Ch.  8oc., 
14,  No.  7.  1892),  both  from  the  Sudbury  region,  are  (even  if  the  analyses  are  trustworthy)  only 
nickeliferous  varieties  of  pyrite.  Am.  J.  Sc,  46,  496,  1893. 

Pyroauritb,  p.  256.— Described  by  HJ.  Sj5gri>n  from  the  Moss  mine,  Norway.    Occurs  in 
.  hexagonal  or  rounded  tabular  crystals  (Fig.  1).     Forms:  e(OOOl). 

*•  m  (1010).  h  (2130),/ (1011);  f/»  =  76*  30',  hence  i  =  3  6078.  CryalaU 

^ /         apparently  show  pyramidal  hemiliedrism  in  the  development  of  h, 

^^^-r:^^--  "'"/j^  ^*  =^  ^^~^'    ^-  =  ^'^'^-     Luster  pearly  to  greasy.    Color  yellow  to 

IXi  j:'"\-"-"T~'^^^^^^rr^  yellowish  brown.     Translucent.     Optically  —  ;  birefringence  low. 

^'        m  T^Zi^-^  Analysis  (on  0  02  gr.)  by  R.    Mauzclius :    FcO.  220.   MnO  4-5. 

^^^^—  =rr^  MgO  84-8,  H,0  36*1,  insol.  0*5  =  979.    Associated  with  pyrochrollc 

(often  altered  to  manganite)  in  manganiferous  dolomite.    Bull.  G.  Inst.  Upsala,  2,  59,  1895. 

Pyrochlore,  p.  726. — From  AlnO,  analyses  and  discussion  of  composition  (also  of  related 
miiienils).  llolmquist,  G.  FOr.  FOrh.,  16,  588,  1898.  From  the  Ural,  analysis,  EJiruahchov,  Yh. 
Min.  Ges..  31.  415,  1694. 

Ptrolubite,  pp.  243,  1045.— Analyses,  Gorgeu,  Bull.  Soc.  Min.,  16,  96, 1898. 

Pyromorphite,  p.  770.— Crystals  from  New  Caledonia  with  new  forma  (15*0 "IS '4),  (90fil). 
Lacroix.  C.  R.,  118.  558,  1894,  and  Bull.  Soc.  Min..  17,  120,  1894. 

Crystals  described  from  Nil-Saint-Vincent,  Belgium,  G.  Ces&ro,  Mem.  Acad.  Belg.,  63,  1897. 

pYROPHYLLiTE,  p.  691. — F.  Loewinsou-Lessing  concludes  from  his  investigations  of  the 
miuenil  of  Pysliminsk  that  it  represents  a  mixture  of  pyrophyllite,  SHtO.SAIiOa.llSiO*.  and 

S\eudopyrop?^yUite,  8Mg0.4AlsOs.9Si09.8HflO.    These  were  separated  by  the  Thoulet  solution. 
otli  are  assumed  to  be  orthorhombic  with  Bx^  X  base  (cleavage);  the  former  is  optically  negative, 
the  latter  positive.    Yh.  Min.  Ges.,  33,  283,  1895,  and  Zs.  Er.,  28,  516,  1897. 

Pyrostilpnite,  p.  135. — Discussion  of  crystalline  form,  Luedecke,  Min.  d.  Hane8»  1S8» 
1896. 

Pyroxene,  pp.  352.  1045. — Crystals  from  New  York  State  described,  with  optical  inTcttiga- 
tion  and  analyses,  H.  Ries,  Ann.  N.  Y.  Acad.  Sc,  9,  124,  1896. 

Diopnde,  Aclimatovsk,  new  form  ^(551),  Busz,  Zs.  Er.,  20,  658,  1892.  Crystals  from  seveial 
localities  described,  also  afigite.  new  forms  ^  (10*10),  ^(710),  ^  (750).  St  (140).  SOI  (160), 
9t  (011-5).  (9(414),  n  (421),  9B  (SSl),  A.  Schmidt,  Zs.  Er.  21,  1,  1892.  From  GraubODden, 
Baiimbauer.  ibid.,  p.  200.  From  ZOptau,  optical  and  chemical  description,  Graber,  Min.  petr. 
Mitth.,  14,  265,  1894. 

Forms  a  sacchnroidal  rock  of  an  azure-blue  color,  on  the  Gila  river,  40  miles  from  Silver  City, 
New  Mexico.  Analysis  by  Merrill  and  Packard  gave :  SiO,  54*30,  MgO  18*83,  CaO  25-001, 
FeO  1*11  =   98*74.     Am.  J.  Sc.,  43,  279,  1892. 

•  The  author  gives  1010  A  1011  =  76*  80. 
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Vidian^  p.  357. — Analysis  of  originni  material  by  Penfield  shows  it  to  be  essentially  a  diopside. 
Am.  J.  Sc,  46,  298.  1898.    Oolor  light  blue.     Q.  =  8*287-8*272. 

SiOt        A1»0t      FetO,     Mn.Ot      MnO        MgO         CaO       Na,0        EtO        ign. 
58-94  1-00         0-86         0*88         0*86         16'68         28*80         1*22         0  05         0  66  =  99*40 

Salite,  from  Sala,  optical  exam,  and  analysis,  Hovey,  Min.  p<;tr.  Mitth.,  13,  218,  1892. 

Hedenbergite,  Su  Poru,  Sardinia,  analysis  by  Fasolo,  quoteii  by  Lovisato  (10*92  p.  c.  MnO  and 
no  AUOs);  also  epidote,  etc..  Rend.  Accad.  Line,  4  (1),  111,  1895.  From  Renfrew  Co.,  Ontario, 
optical  characters,  analysis,  etc.,  WHlfing,  Min.  petr.  Mitth.,  16,  29,  1895. 

Iron-sehefferiie,  L&ngban,  analysis  by  Mauzelius,  HJ.  Sjogren,  G.  FOr.  FOrh.,  14,  251, 1892.  See 
Urbanite, 

Jeffersonite,  from  Franklin  Furnace,  N.  J.,  analyzed  by  Hillebrand,  Am.  J.  8c. ,  7,  55,  1899. 

Augite,  on  crvstnls,  see  diopside  above. 

Analysis,  Iialian  Peak,  Gunnison  Co.,  Colo.,  Eiikins.  Bull.  U.  S.  G.  Surv..  113,  112.  1898. 
From  Hiffliwood  Mts..  Montana,  L.  V.  Pirsson,  Bull.  6.  Soc.  Am..  6,  410,  1895.  In  analcite- 
basalt,  Colorado.  Hillebmnd,  quoted  by  Cross,  J.  Geol.,  5,  687.  1897. 

On  the  pyroxene  (sgirite-augile,  augite)  from  the  volcanic  rocks  (leucitite,  etc.)  of  the  Emici, 
Province  of  Rome,  Ita^T,  see  Viola,  Jb.  Min.,  1,  101  et  aeq.,  1899.  Crystals  often  show  zonal 
structure  with  varying  extinction  ;  twins  noted  with  m  (110)  as  tw.  plane.  The  name  federoviU 
IS  suggested  by  Viola  for  a  pyroxene  from  this  region,  which  falls  between  segiriteaugite  and 
cegirite.  cnntaining  9  to  18  p.  c.  alkalies  and  about  24  p.  c.  FeO  ;  pleochroism  strong,  e  yellow, 
t  =  a  olivegreen  ;  c  A  ^  =  65*  to  75%  2V  <  50*. 

On  the  extinction-angles  in  the  vertical  zone,  see  B.  A.  Daly,  Proc.  Amer.  Acad.,  34,  811, 
1899  ;  also  the  same  on  etching-figures.  tMd.,  p.  874. 

Many  petrographical  papers  (in  Jb.  Min.  et  al,)  contain  analyses,  optical  determinations, 
etc.:  a  summary  of  some  of  these  is  given  by  Viola,  Jb.  Min.,  1,  115-120,  1899. 

Conditions  of  formation  in  a  magma,  Morozewicz,  Min.  petr.  Mitth.,  18.  118,  1898. 

The  meteorite  of  Vaca  Muerta,  Sierra  de  Chico,  contains  an  unidentified  silicate,  in  some 
respects  resembling  augite.     Weinschenk,  Min.  petr.  Mitth.,  17,  567,  1897. 

Ptkrbarsbnitb,  p.  758.— See  Beruliiie, 

Pyrrhotitk,  p.  78. — Crystals  from  Andreasberg,  described  with  i  (1012).  r  (7071),  Busz,  Jb. 
Min.,  1.  124,  1895.  From  Frontenac  Co.,  Canada,  with  (2021),  (4041),  etc.,  W.  Nicol,  Zs.  Er., 
31,  53.  1899. 

Investigation  of  magnetic  properties.  Abt.  Wied.  Ann..  57,  135,  1896. 

From  Sudbury,  Ont..  containing  nickel,  Vogt.  G.  FOr.  FOrh.,  14,  815,  1892. 

Liuck  shows  reason  for  not  regarding  pyrrhotite  and  troilite  as  heteromorphic  modifications 
of  the  same  compound  (FeS),  Ber.  Ch.  Ges.,  32,  895,  1899. 

Quartz,  pp.  183,  1046. — Oryat. — Monograph  for  crystals  from  Val  Malenco.  Bossignoli,  Biv. 
Min.  Ital..  10.  8,  1892.  No.  Carolina,  A.  Capen  Gill.  Inaug.  Diss.,  Leipzig,  1893,  reproduced  in 
Zs,  Er.,  22,  97,  1898;  also  H.  A.  Miers,  Am.  J.  Sc.,  46,  420,  1898.  J&mtland,  Hamberfr.  G.  F5r. 
FOrh..  16,  807  1894.  Wurmthal.  Hnrz,  cryst.  described.  Luedecke,  Abh.  Nat.  Ges.  Halle,  20, 
1B94;  Min.  d.  Harzes,  196.  1896.  Devil's  Lake,  Wisconsin,  Hobbs,  Bull.  Univ.  Wisconsin,  1.  109, 
3895.  Switzerland,  Termier.  Bull.  Soc.  Min.,  18,  448,  1895.  and  C.  B.,  121.  842.  1895.  Nil-St.- 
Vincent,  Butgenbach,  Ann.  Soc.  G.  Belg.,  24,  11,  1897.  Pisek.  Bohemia,  Heberdey,  Zs.  Er.,  26, 
267,  1896.     IXiscany,  G.  D'Achiardi.  Att.  Soc.  Tosc..  Mem..  17,  1898. 

Crystalline  structure  of  pyrogene  quartz,  Rinne,  Jb.  Min.  1.  1.  1892.  Lamellar  stracture 
shown  to  be  of  secondary  origin,  also  effect  on  optical  character,  Judd,  Min.  Mag.,  10, 128,  1898. 

Mechanical  deformation  of  crystals  from  Pitourles-en-Lordat,  Aridge,  Lacrolx,  Bull.  Soc. 
Min.,  14,  806,  1891.  Discussion  of  curved  and  twisted  complex  crvstals  and  groups  from  Swit- 
zerland. G.  Tschemiak,  Ber.  Ak.  Wien,  Dcnkschr.,  July  12, 1894.  Also  from  Cararra,  Bomblcci^ 
Mem.  Accad.  Bologna,  2,  1892. 

Inclusions  in  quiirtz  of  Stromboli  lava,  H.  Johnston-Lavis.  Soc.  G.  Ital.,  April  1, 1894. 

Dichroism  for  infra-red  waves,  E.  Merritt,  Wied.  Ann.,  66,  49,  1895. 

Rotatory  power  at  low  temperatures  (to  —  71-5'),  Soret  and  Guye.  Bibl.  Univ.,  29,  242,  1893. 
Kotatory  polarization  for  infra-red  waves,  Carvallo,  Ann.  Ch.  Phvs.,  26,  118,  1892,  and  C.  R., 
114,  288,  1892.  Rotatorv  power  and  double  refraction,  Beaulard.  J.  Phys.,  2,  898,  1898;  effect 
of  pressure  on  optical  phenomena,  id.,  ibid.,  pp.  459,  472;  see  also  Wiechmann.  Sch.  Mines  Q., 
20.  267.  1899.  Measurement  of  rotatory  power,  Gumlich,  Zs.  Instrumentenkunde,  16,  97,  1896. 
Tenacity  investigated.  Sella  and  Voigt,  Wied.  Ann.,  48,  668.  1898. 

Piezo-clectric  property  discussed.  Lord  Eelvin,  Phil.  Mag.,  36.  881,  1894. 

Refractive  indices  measured,  Willfing,  Min.  petr.  Mitth.,  15.  59.  1895. 

Investigation  of  coloring  matter  of  smoky  quartz  (titanium).  Weinschenk,  Zs.  G.  Ges.,  48, 
704,  1896;  Zs.  anorg.  Ch.,  12,  875,  1896. 
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Obflerv&tioDB  on  the  soWent  power  of  wnter  at  elevated  temperatures  (158*  to  828*)  and  tfter 
long  duration,  G.  Spezia,  Att.  Accad.  Sc.  Torino.  33,  June  16, 1898;  also  ibid,,  31,  Dec.  89,  189S. 
Stated  to  occur  in  the  Toluca  meteoric  iron,  Laspeyres,  Zs.  Er.,  24,  485,  1895. 

A  supposed  cubic  form  of  silica  from  Qunnabacoa,  Cuba,  has  been  called  eubaiu  by  F.  Tidsl 
yCareta  [Cron.  Cient.  Barcelona,  13, 497, 1890] ;  shown  by  L.  F.  Navarro  to  be  rhombobedrons  of 
ordinary  quartz.  Anal.  Soc  Espafi.  Hist.  Nat.,  21,  Actas  p.  120,  1898.  Later  {iMd„  14,  268,  1891) 
the  first  author  proposed  to  substitute  the  name  ffuanahaquiU  {ouandbaeoiU)  \  this  includes  also 
pseudomorphoos  chalcedony  (analogous  to  that  from  Hungary)  as  lurther  shown  by  Navarro,  1.  c. 

Qnartsine.  Lni^oine,  lAtodte.  MichehLhy  end  Munter-Ohalmaa,  C.  R.,  110,  649,  189S. 
and  Bull.  Soc.  Min..  16,  159,  1892.     WaUerani,  Bull.  Soc.  Min.,  20,  62,  1897. 

The  forms  of  anhydrous  silica  having  a  fibrous  structure  differ  from  quartz  in  slightly  lower 
density  (G.  =  2 '5-2  6)  and  more  distinct\/  in  optical  characters.  They  are  optically  -f ,  but 
biaxial  with  a  small  axial  angle,  20*  to  85* ;  birefringeuoe  0009  to  0*010.  Three  varieties  hsfe 
been  distinguished,  according  to  the  direction  of  elongation  of  the  fibers.  (1)  In  ehaUedanijf  the 
elongation  coincides  with  the  axis  a  (=  Bxo),  in  other  words  the  direction  of  the  fibers  is  some- 
times said  to  be  negative.  (2)  In  qwirisins  it  coincides  with  e,  and  in  lutedns  with  a  plane  of 
symmetry  (=  Bx.)  to  the  axes  e  and  t,  the  fibers  making  an  angle  of  29"  with  e  and  of  61*  with  b. 

As  ioterpreted  by  Michel-Levy  and  Munier-Chalmas  the  regular  arrangement  of  the  fibers  of 
chalcedony  eive  rise  to  spherulites  with  concentric  zones  of  like  extinction;  regular  ternary  (130*1 
aggregates  of  quartzine  are  regarded  as  producing  ordinary  quartz  ;  the  regular  hexagonal  (60*) 
arrangement  of  the  elementary  luUeine  gives  the  double  hexagonal  pymmids  of  luUdU,  segregates 
about  an  axis  inclined  45*  to  t  and  74*  to  the  elongation  of  the  fibers  in  the  plane  \  and  c. 
According  to  Wallerant  (1.  c.)  all  quartz  is  to  be  regarded  as  formed  by  regular  iutergrowths  of 
minute  elements  of  quartzine. 

It  is  obvious  that  these  three  forms  of  fibrous  silica  are  essentiallv  identical,  and  all  their 
various  aggregates  seem  to  have  been  derived  from  original  colloidal  concretions.  Groth 
(Tab.  Ueb.   4'2, 1898)  uses  gfuvrttine  as  a  general  term  to  embrace  them  all. 

On  quartzine  from  Herman  Mestec,  Barvif,  Ber.  Ak.  BOhm.,  March  10,  1898. 

OhriBtobaliie  (p.  198)  has  been  shown  to  result  from  the  action  of  water  and  hydrofluoric 
acid  (at  200*  and  26  atmospheres)  upon  amorphous  silica,  Khrushchov,  Bull.  Acad.  St.  PeC,  2, 

27.  1895. 

Ou  the  peculiar  form  of  silica  obtained  from  heulandfte,  with  G.=s  8*14  and  opticslly  nega- 
tive, see  Rinne,  Jb.  Min.,  147,  1896. 

QnxNBTBDTiTB,  p.  957. — A  ferric  sulphate  having  the  composition  of  quenstedite  has  been 
observed  by  O.  Kuntze  as  a  yellow  incrustation  in  sandstone  near  Montpelier,  Muscatine  conntv, 
lowti.  H.=  2  5.  G.=  2-212.  Analysis  gave:  SO.  8901,  FcOt  26-86,  AltOt  0*27,  HtO  821S, 
insol.  (SiO,)  1*79  =  100*25.    Amer.  Qeol,  23,  119,  1899. 

Quirogite.     L.  F.  Navarro  [Anal.   Soc.  Espafi.  Hist.  Nat,  24.  Actas  p.  96,  18951  Zs.  Kr., 

28,  202.  1897.  A  supposed  tetragonal  mineral  of  metallic  luster  and  lead-gray  color,  often 
tarnished  dull.  H.sS.  G.=  7'22.  Analysis  on  material  containing  pyrite  gave:  S  17*51, 
Pb  63  89,  6b  9*69,  Fe  6*80,  Ag  <r.  =  97*89.  From  the  mines  San  Andres,  Georgina,  etc..  Sierra 
Almngrera,  Spain.  Named  after  the  Spanish  mineralogist,  F.  Quiroga.  Probably  only  sa 
impure  galena  (cf.  remarks  credited  to  Schrauf,  Zs.  Kr.,  1.  c). 

Ransiltite.    Z.  /.  Iglestrdm,  G.  FOr.  FOrh.,  18,  41,  1896.— See  Ga/rneU 

Respite.     (7.  HlawaUcK  Ann.  Mus.  Wien,  12,  88,  1897 ;  Zs.  Kr.,  29, 187,  1897 ;  31,  8, 1899. 

Monoclinic.  Axes  d :  S :  ^  s  (1*8858 : 1 :  1*1112  ;  )9  =  72*  19^  s  100  A  001  s  ac.  Angles  <v  s 
46"  41',  cd  =  46'  88'.  Observed  forms  :  a  (100).  h  fOlO),  e  (001),  e  (101),  d  (Oil).  Ciyslals small, 
eloniraied  |  o  and  tabular  |  a  with  this  face  as  twinning  plane  ;  a  striated  horizontally. 

Cleavage :  a  perfect.  H.  =  2*5.  G.  undetermined.  Luster  adamantine,  brilliant.  Color 
brownish  yellow.  Transparent.  Ax.  pi.  |  &.  An  axU  and  negative  bisectrix  oblique  to  a.  Index 
=  26  approx. 

Composition,  lead  tungstate,  PbWO«,  like  stolzite.        Analysis,  Tread  well : 

WO,  4906  PbO  48*82  Fe,O..MnO  1*48  =  98*81 

Occurs  with  reddish  stolzite  on  limonlte  at  the  Broken  Hill  mines,  New  South  Wales.  Named 
after  Mr.  Rasp,  the  discoverer  of  the  Broken  Hill  mines. 

Rathite.     Baumhauer,  Zs.  Kryst.,  26,  593,  1896. 

Orthorhombic.  Axesd :  hih'.=  0*6681  :  0 :  10579.  100  A  HO  a  83*44|' ,  001  A  101 »  ST  4U'. 
001  A  Oil  =  46*  861'.  Also  001  A  203  =  *4G*  83',  001  A  045  =  MO'  14*'.  001  A  021  =64'  48'. 
Observed  forms:  (001).  (107),  (106).  (209),  (207),  (103),  (205),  (102),  (203),  (405).  (101),  (408),  (808V 
<201),  (401),  (601);  (045),  (011*10),  (021),  (0  16  3) ;  also  other  forms  in  part  vicinal. 
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la  crystals,  prismatic  |  S,  with  numerous  macrodomes  finelj  striated  |  an  undetermloed  bracby- 
dome.  Twins :  tw. -plane  an  obtuse  bracbydome.  In  luster  and  color  not  to  be  distinguished 
from  dufrenovsite. 

In  composition  allied  to  dufrenoysite  and  jamesonite,  but  formula  uncertain.  Analysis,  BOmer : 

8  28-73  As  17-24  Sb  4o3  Pb62  98  Pe  0-58  =  99  03 

From  the  dolomite  of  tlie  Binnentbal,  Switzerland,  with  other  related  species.  Named  after 
Prof.  G.  yom  Rath  (1880-1888). 

Rbalgar,  pp.  88.  1046. — Crystals  from  Allchar,  Macedonia,  described  (new  form  C  (450)), 
Hackmau.  Zs.  Kr.,  27,  608,  1896 ;  also  Yrba,  Ber.  Ak.  BOhm.,  Dec.  7,  1894. 

Retadan.  Bj.  ^ogren.  Bull.  G.  Inst.  TJpsala,  2,  54,  1894 ;  G.  FOr.  FOrh..  19, 
106,  1897. 

Ortborhombic.  Axes  &',lih  =  0*4414 : 1 :  0*7269.  Forms  :  h  (010),  m  (110), 
n  (180).  d  (101),  k  (071).  Angles :  mm"'  =  47*  88'.  bm  =  *66'  11'.  cd  =  •68*  44'. 
Crystals  prismatic,  sometimes  tabular  |  5.  The  axial  ratio  is  near  that  of  flinkite 
(Min.,  p.  802). 

Cleavage  none.  Fracture  conchoidal  to  uneren.  H.  =4.  G.  =  4*15.  Luster 
vitreous  to  greasy.  Color  dark  chocolate-brown  to  chestnut-brown.  Streak  light 
brown.  Subtrnnslucent  Strongly  pleochroic.  Ax.  pi.  |  b.  Ax.  angle  large. 
a,  b,  c  =  ^,  6,  d. 

In  composition,  a  basic  arsenate  of  mangsnese,  calcium  and  undetermined 
rare  metals ;  formula  uncertain.    Analysis,  on  0*08  gr.,  R.  Miiuzelius : 

As,0,       X*        MnO     FeO     PbO      CaO     MgO     H.O 
24*4        10-8       80-2        1*7        02        19*2        27        8*4   SiO,  0*5,  insol.  4  8  =  101*9 

•  X  =  rare  earths. 

B.B.  almost  infusible  ;  yields  water.  With  soda  on  charcoal  gives  arsenical  fumes  ;  reacts  for 
manganese  and  iron.     Soluble  in  acids. 

Found  sparingly  in  small  drusy  cavities  in  the  manganiferous  limestone  of  tbe  Moss  mine. 
Nordmark,  Sweden  ;  it  is  associated  with  jacobsite.  Named  after  the  Swedish  naturalist,  Anders 
Jahan  Retzian  (1742-1821). 

Rhabditb,  p.  81. — See  Sehreibernte, 

Rhodoaraenlan.  X.  J.  IgeUtrom,  Zs.  Kr. ,  22,  469, 1898.  A  partially  described  mineral  from 
tbe  SjO  mine,  Orebro,  Sweden.  Occurs  in  small  rose-red  spherules  embedded  in  nrseniopleite. 
H.  =  4.  Luster  vitreous.  An  analysis  (after  deducting  CaCOt)  yielded  :  AsaO*  1217,  MnO  49*28, 
CaO  21*58,  MgO  5*87,  H|0  11*65,  Fb.Cl  tr.  =  100.  Regarded  as  the  arsenic  compound  cone- 
spondiug  to  ferrostibian  (Mln.,  p.  804). 

RBODocHROfiiTK,  p.  278.— Artificial  formation,  A.  de  Schulten,  Bull.  Soc.  Min.,  20, 195, 1897. 

RhodoUto.    Hidden  and  Praii,  Am.  J.  8c.,  6,  294 ;  6,  468,  1898.— See  Oamei. 

Rhodonitb,  pp.  878,  1046.— Etching-figures  investigated,  T.  L.  Walker,  Am.  J.  So.,  6, 182, 
1896. 

Rhodophosphite.  Z.  J.  IgeUtrdm,  Zs.  Eryst.,  26,  488,  1895.  A  mineral  occurring  in  a 
quartzite  carrying  cyanite  with  svanbergite,  lazulite,  etc.,  at  the  HOrrsjOberg  Mts..  Wermland, 
Sweden.  Occurs  crystalline  (hexagonal),  cleavable ;  color  white  or  pale  red  ;  translucent. 
Analysis:  P.O.  86*42,  CaO  45*17,  MnO.FeO  8*80,  CI  2*92,  SO,  1*84,  F  undeU  =  94  65  (author 
gives  97*98).    It  is  probably  simply  apatite. 

Rhoduaite.    H.  B.  Foullon,  Ber.  Ak.  Wien,  100  (1),  176,  1891.— See  Qlaucaptiane, 

RiCHTERiTE,  pp.  886,  891. — Hj.  Sjogren  has  shown  that  the  original  mineral  of  Breithaupt 
is  identical  with  that  examined  by  Michaelson,  IgelstrOm  and  Flink.  His  astmliite (Min..  p.  1027) 
is  simply  a  soda-riehterfte,  see  astochite.  tbis  Append.,  p.  6).  SjOi^ren  also  refers  here  tlie 
marmairolite  of  Hulst,  Min..  p.  891.  G.  F5r.  F5rh.,  13,  604.  1891  :  ib.,  14,  2o3,  1892 ;  Bull.  G. 
luat.  Upsala,  2,  71,  1894 ;  also  Hamberg,  G.  FOr.  FOrh.,  13,  801,  1891. 

• 

RiEBBCKiTB,  pp.  400,  1047. — Occurs  in  pebbles  In  the  fflaclal  drift  of  the  cnst  coast  of  Ireland  ; 
crystals  found  at  Portrane  have  been  measured  by  SoTlas.  Observed  forms  :  6(010).  m  (110), 
X  (160).  i  (101).  p  (101),  r  (Oil),  s  (i21).  Angles  :  mnf"  =  56',  pm*  =  77*  50',  pt  =  54*  20',  hence 
a  :  8  :  i  =  0*5558 : 1 :  0*8927,  y^  =  78'  4'.  A  partial  analysis  gave  :  SiO,  42*69,  Al,0..Fe,Os  41*71. 
Na,0  10  00,  K,0  0*87.    Proc.  R.  Irish  Acad.,  3,  516,  1895. 
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Heddle  has  noted  on  crystals  from  the  micro-gratiltc  of  AIIrh  Craig,  Scotland,  the  additioDtl 
forms:  a  (100),  c  (001),  « (180),  t  (081),  o  (021).     Trans.  £dinh.  G  Soc..  7,  265.  1897. 

Occurs  in  ao  intrusive  rock  in  slates  between  Song  aud  Tikobu,  Southern  Sikkim,  lodia, 
Holland,  Rec.  O.  Surv.  India,  26.  159,  1892.  Extitiction-angle  7*  80^  to  10*  with  h,  Alw 
re{x>rted  by  A.  Osann  as  occurring  in  the  nephelite-syenite  of  Paisano  Pass,  Davis  MouatAioi, 
Texas,  Geol.  Surv.  Texas,  4th  Ann.  Report,  1892,  p.  28.  Occurs  in  trachytic  rocks  from 
Abyssinia.  Prior,  Min.  Mag.,  12,  92,  1899. 

See  CroutU, 

RiTTiNGBRiTB,  p.  186.— Showu  by  Miers  to  be  identical  with  xanthoconite,  wh.  see.  Min. 
Mag.,  10.  185.  1898. 

Roeblingite.     3.  X.  PenflM  and  H.  W.  Foote,  Am.  J.  Sc,  3,  418,  1897. 

Massive  ;  closely  compact ;  coDsistine  of  agmgatee  of  prismatic  crystals.  H.  =  3*25.  6.  = 
8 '488.     Oolor  white.    Extinction  jwral^l  ;  birefringence  low. 

Composition ,  probably  HioCaiPbiSikStOti,  which  is  regarded  as  a  combination  of  five  mole- 
cules of  the  silicate,  H9(3aSi04,  and  two  of  the  basic  sulphite,  CaPbS04.  This  requires:  Silica 
221,  sulphur  trioxide  9*4,  lead  protoxide  82*9,  lime  290,  water  6*6  =  100.    Analysis  : 

SiO         SO.        PbO       MnO       CaO        SrO       E,0     Na,0      H.O 
I        28*58        900        81*08        2*48        26*95        1*40        0*18        0*40        6  85-100*83 

Fuses  B.  B.  at  8  to  a  gray  fflobule  giving  the  pale  blue  flame  of  lead.  With  soda  on  charcoal 
Yields  metallic  lead  and  a  lead  coating.  In  the  closed  tube  yields  water.  Dissolves  readily  even 
in  dilute  acid,  yielding  gelatinous  silica  on  evaporation. 

Found  ni  a  depth  of  1000  feet  in  the  Parker  shaft  at  Franklin  Furnace,  N.  J. ;  occurs  at  or  Dear 
the  contact  of  the  granite  and  limestone  with  garnet  rock;  associated  with  titanlte,  axinite,  xirooo, 
willemiie,  rhodonite,  etc.    Named  after  W.  A.  Roebling  of  Trenton,  K.  J. 

RouMANiTB. — See  RumdniU,  Min.,  p.  1005. 

RowLANDiTB,  p.  1047. — Further  described  by  Hidden  with  analysis  by  Hillebrand,  Am.  J.  Sc., 
46.  208.  1898. 

RuTiLB,  pp  287. 1047.— Crystals  from  the  Yalais,  twins,  etc.,  described,  Baumhauer.  Ooog.  6c. 
Catholiques,  Fribourg,  1897. 

Parting  I  (902)  (cf.  Min.,  p.  288)  obaerred  on  crystals  from  Prftgratten  and  Georgia,  MDgge.  Jb. 
Min..  2.  8*a.  1897. 

Occurs  at  West  Cheyenne  Cafion,  El  Paso  Co.,  Colorado,  in  iron -black  distorted  crystals 
containing'  6  68  p.  c.  Fe,Os ;  G.  =  4*249,  Genth  aud  Penfield.  Am.  J.  Sc,  44,  884.  1892. 

Shown  by  spectroscopic  examination  to  often  contain  vanadium  in  small  amount,  Hasselberf. 
A«>ttonhyHical  Journal,  6.  22.  1897 :  9.  148,  1899.  Ak.  U.  Stockh.,  Bih..  23,  (1),  No.  8, 1896.  Cf. 
also  Hillebmod.  Am.  J.  Sc.  6.  209,  1898. 

Artificiiil  formation.  Michel,  Bull.  Soc.  Min.,  16,  87.  1892. 

See  Dicksbergite. 

Saffloiutb.  p.  100. — A  related  mineral  occurs  at  the  Eo  mine,  Kordmark.  Sweden,  with 
chondrodite,  tremolite,  etc.  Usually  massive,  rarely  In  prismatic  crystals  elongated,  |  b;  e  (101) 
prominent.  Forms :  a  (100).  m  (110),  e  (001),  d  (Oil),  o  (111).  Angles  e/"  =  59*  14'.  oo'  =  lOF 
20".  Axial  ratio  d:b:h=z  0*5086  : 1  :  08945  or  0*6782  : 1 1*1927,  the  latter ahowing  the relsdon 
to  arsenopyrite,  etc.  G.  =  7*41.  Analysis  by  R.  Mauzelius :  As  71  18.  S  0*68,  Fe  15*28.  Col8-99, 
Ni  0*20,  Pb(Cu)  0*88  =  100*61.  This  gives  the  formula  (nearly)  FeABs.CoAs..  HJ.  Sjogren. 
Bull.  G.  Inst.  Upsala.  2,  68,  1894. 

BAii-AMMONiAC,  p.  157. — Observations  on  crystals,  Wolff,  Ber.  Ak.  Berlin,  1065,  1886. 

Salitb,  p.  856. — See  Pyroxens. 

Balvadorite.     W.  Hers,  Zs.  Eryst. .  26,  16,  1896. 

Monoclinic.  In  ag^egates  of  rough  prismatic  crystals,  with  m  (110),  also  b  (010);  fnm  =^48* 
16'.     Crystals  often  twins  united  by  a  plane  inclined  80"  to  h. 

Cleavage  :  b  perfect.  Luster  vitreous.  Color  green  to  blue,  bluish  green.  Ax.  pi.  1 6.  Bx, 
inclined  52*  to  h  for  Na  (on  same  side  as  tw.  plane).  46|*  for  Tl :  ax.  anele  76*  for  Na. 

Composition  like  pisauite  (Min.,  p.  943),  (Cu.Fe)SO«  +  7H,0  with  (Tu :  Fe  =  2 : 1.    Analyses: 

SOi  CuO  FeO  H.O 

1.  Green  27*87  18*77  8*49  44*65  =  99*78 

2.  Blue  28-16  17*57  9*59  44*31  =  99*68 
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From  the  Salvador  mine,  Quetena  near  Calama,  Chili.  Differs  from  piaanite  in  optical  orient*- 
iioD  and  apparently  in  form. 

Samarskite.  pp.  780,  1087. — Contains  germanium  in  small  amount  (1*5  p.  c  );  this  is  also  true 
of  tantalite,  fergusonite.  gadoliniie,  rolumbite,  etc..  Kbrusbchov,  Zs.  Kr.,  24,  616,  1895.  Analy- 
sis from  the  Unil  by  the  siime.  Yh.  Min.  Ges..  31,  416,  1894. 

Examination  or  gnses  (helium,  etc.)>  Ramsay,  Proc.  Roy.  Soc,  69,  825,  1896.  Ramsiiy  and 
Travirs.  f6.,  60,  448.  1897. 

Sartorite.  p.  118.— Description  of  complex  crystals  (new  forms)  from  the  Binnenthal  with 
analysis,  Baumhauer,  Ber.  Ak.  Berlin,  248, 1895. 

ScAPOiJTB,  p.  466.— Crvstals  from  Eel  lake,  Frontenac  Co.,  Ontario,  described,  G.  0.  Smith, 
Johns  Hopkins  Circ,  No.  112,  May,  1894.  Analysis  of  a  *'paranthite"  from  Clay  Co.,  N.  C, 
Berkley.  Am   Ch.  J  .  14,  628,  1892. 

See  al!!=o  WernerUe, 

SciiEELiTE.  p.  985. — From  Marlow  township,  Beance  Co.,  Quebec,  analysis  by  Johnston  quoted 
by  Hoirnmnii.  Rep.  G.  Canada,  6,  21 R,  1889-90;  also  from  the  Ballou  mine,  Queens  Co.,  Nova 
Scotiii.  ilnd.,1,  14R. 

Occurs  lit  South  Mountain,  Pa.,  with  piedmontite  in  an  ancient  rhyolite,  Williama,  Am.  J.  8c., 
44,  50,  1898. 


ScnEFFBRiTB,  p.  857.— See  Pyroxene, 
ScHNEEBEROiTB.  p.  863.— See  GameL 
ScHOENiTE,  p.  948. — See  Picromerite. 


ScHnEiBERsiTE,  p.  81.— Cohcu,  as  the  result  of  an  investigation  of  many  meteoric  irons,  has 
shown  that  the  teiragoniil  iron-nickel  phosphide,  called  rhabdiU  (Min.,  p.  81).  is  identical  with 
fschreibc'rsite;  the  relative  amounts  of  the  metals  vary  widely.    Ann.  Mus.  Wien,  9,  97,  1894. 

*'  Rhnbdite  "  occurs  in  tetragonal  crystalline  forms  (with  (001),  (110).  (Ill))  in  the  meteoric  iron 
of  Bendego,  Brazil;  110  A  HI  =  89*-40''  Hussak.  Cf.  Derby,  Arch.  Mus.  Nac,  Rio  de  Janeiro, 
9,  171,  1896. 

Schiilsenite.  P.  Martens  [Act.  Soc.  Sci.  Chili,  6,  87,  1895],  Bull.  Soc.  Min.,  19.  211. 1896.  A 
doubtful  substance  of  uncertain  origin,  related  to  asbolite.  Found  in  the  collection  r>f  J.  Schulze 
and  supposed  to  have  come  from  northern  Chili.  Amorphous  with  cnnchoidal  fracture. 
H.  =  8*5.  G.  =  8'89.  Color  and  streak  black.  Gives  off  chlorine  when  trmted  with  hydro- 
chloric acid.  Analysis  gave:  Co  46  76,  Cu  12-66.  8iO«  1-76.  FeaO«  0-29.  HaO  rcomb.)  1408, 
H,0  (hygr.)  4*92,  6  [19*54]  =  100.  From  this  the  formula  is  deduced  :  Cu0.2CoO.Co,0.  + 
4H,0. 

ScoLECiTB,  p.  604. — Referred  to  the  clinohedral  group  of  the  monocHnic  system  by  Rinne, 
who  gives  the  results  of  investigation  by  etching,  pyroelectricity,  etc.  Jb.  Min..  2,  51,  1894. 
If  odernte  heating  causes  a  partial  loss  of  water,  and  this  is  acconipanied  by  molecular  changes^ 
the  new  form  being  called  metaeeoUeite,  ibid.,  p.  60;  also  Ber.  Ak.  Berlin,  46,  1168,  1890. 

Crystals  from  the  Tulferthal,  Tyrol,  described  by  Habert.  Zs.  Kr.,  28,  252,  1897. 

Analysis,  from  granite  on  the  Struth,  Thuringia,  Fomme  [Ber.  phys.-med.  Soc.  Erlangen,  26, 
1893].  Zs.  Er.,  26,  616.  Also  from  Italian  Peak,  Gunnison  Co.,  Colo.,  Eakins,  Bull.  IT.  S.  G. 
Burv.,  113,  112, 1898. 

ScoRODiTB,  p.  821.— Crystals  from  the  LOIHng  show  the  forms  h  (101),  /(Oil),  Busz,  Zs.  Kr.» 
20,  555,  1892. 

Seelandite.  Brunleehner  [Jb.  Nat.  Land.-Mus.  Klagenfurt.  22.  193,  18981,  Bull.  6or.  Min., 
19,  131.  Ib96.  A  VHriety  of  ptckeringite  forming  an  efflorescence  on  tin*  .siMerite  of  L^MIiiijr, 
Cariiitliia.  Competition.  MgAUCSO*)* -f  27HaO,  deduced  from  the  niKihsis:  JSOs  84-03.  ALO. 
10-54.  MgO  407,  H.O  51-22  =  99  86. 

Semsbtitb,  p.  128. ->L.  J.  Spencer  has  described  (Min.  Ma?..  12,  60.  1899)  crystals  from 
l^Voifsberg  similar  to  Krenner's  mineml  imd  yielding:  S  1942.  8b  28*62.  Pb  5184  =  99  88, 
G  =  5'92;  calculated  formula  21PbS.  lOSbaSj.  The  fi«rni  is  near  that  of  plnglonite.  The  author 
also  diftcussc^s  the  relations  of  plngioniie.  hctcroniorphite  and  semseyite.  and  the  suggestion  is 
made  llttii  they  may  form  a  morphotropit;  series  from  5PbS.4SbsSs  (through  7Pb8.48baSs,  etc., 
heteromorphite)  to  9Pb8.48b»8t.  The  c«)niplex  formulas  often  obtained  (cf.  plagionite)  may  be 
explained  by  aAsumins:  that  the  crystals  analyzed  in  a  given  case  are  compounded  of  smaller  crys- 
tals in  nearly  parallel  position  but  differing  among  themselves  slightly  in  angle  and  composition. 
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Sanaite.    S.  ffuuak  and  O,  T.  Pi-ior,  Mii>.  Mag.,  12,  80.  1898. 

Tri-rhombohedral  like  ilmeDite  (phenacite  type).  Axis  0  997.  cr  =  49*  4^  In  crystals  with 
the  fonns  e  (0001):  r  (1011),  5(2021).  g  (4041).    Twins  common,  tw.  p].  a  (llSO). 

Cleavage  none.  Fracture  conchoidal.  H.  =:  6  or  slightly  above.  G.  =  5'801  unchanged 
cryst. ;  4*78  fresh  grains;  4*23  altered  cryst.  Luster  submettdiic.  Color  black.  Streak  bn>wtiish 
black.  In  very  thin  splinters  oil-green  to  greenish  brown.  Optically  uniaxial;  birefriugeoce 
low.    Not  magnetic 

Composition  uncertain;  if  the  iron  is  all  FeO  and  the  manganese  MnOt,  the  approximate  for- 
mula is  (Fe.Pb)0.3(Ti,Mn)Oi.    Analysis,  Prior  : 

TiO,  Fe,0,  PbO  FeO  MnO  MgO  8nO, 

57-21  90-23  10-51  4-14  700  0*49  O-ll  =  99*68 

Occurs  in  rounded  fragments  and  rough  crystals  in  the  diamond-Warinz  snndsof  DiamaDtiDa, 
Minus  Geraes,  Brazil.     Named  after  ProiT  Joachim  da  Costa  Sena  of  Ouro  Preto,  Brazil. 

Sbnarmontitb,  p.  198. — Occurs  at  Nieddoris,  Sardinia,  Brugnatelli,  Bend.  Accad.  Lmc.  3(1). 
78.  1894. 

« 

Sbfiolitb,  p.  680. — Optical  structure  Investigated,  also  of  other  compact  "  amorphous**  min- 
erale  (gtaucouite,  celadoniie,  balloysite,  nontronite),  which  are  shown  to  be  crystal  line  with  minute 
mica-like  scales,  Lacroix,  C.  R.,  121,  787,  1895;  Bull.  Soc.  Min.,  18,  426,  and  Min.  France. 
Vol.  1. 

Analysis  from  Eskishehir,  Asia  Minor,  Weinschenk,  Zs.  Kr.,  27.  674,  1896. 

Sbrpektinb,  pp.  669, 1047.— Anal. — Kynnnce  Cove,  Lizard,  England,  aluminous  var.(paeado 
phyte).  Fox,  Min.  Mag.,  9,  275,  1891.  Binnenthal,  Duparc  and  Mi-azec.  Bull  Soc.  Mio.,  17, 
210,  1894.  Elzivir,  Outario,  antholite.  Coleman.  Am.  J.  Sc,  48,  281.  1894.  Serpentine  and 
serpentine  rocks  of  northern  Syria,  formation  from  gabbros  and  associated  peridotites,  Fiockb. 
Zs.  G.  Ges..  60,  118  el  seq.,  1898. 

Oomp. — Discussion  of  composition  with  experiments  and  analyses.  R.  Brauns.  Jb.  Min..  1. 
205,  1894;  Zs.  anorg.  Ch..  8,  848,  1895,  Schneider,  ibid,,  8,  98,  1895;  A.  Lindner  (Inaug.  Diss.. 
Breslau,  1898],  Zs.  Kr.,  26.  589.  1896. 

Occurrence  and  associated  minerals  in  the  Austrian  Alps,  Weinschenk,  Zs.  Kr.,  26,  887.  27, 
659, 1896. 

Serfibritb,  p.  968,— Laurion,  Greece,  analysis  by  Frenzel:  (G.  =  2-63).  Sd  24-39.  CuO  88i8, 
ZdO  13*95.  CaO  8  00.  H,0  16*75  =  9911.  The  formula  deduced  is  8(Cu,Zn.Ca)S04  +  SHsO.  Miu. 
petr.  Miith.,  14,  121,  1894. 

SiDBRiTB.  pp.  276.  1047. — Description  of  crystals  from  France  with  the  new  forms  (OSJN), 
(1012),  (8034),  Gonnard,  Bull.  Soc.  Min.,  18.  882,  1895. 

From  Neunkirchen,  Siegen,  containing  8-85  p.  c.  CoO,  Bodlftnder,  Jb.  Min.,  2,  286.  1893. 
Occurrence  and  origin  iu  the  Province  of  Drenthe.  Holland,  G.  M.  van  Bemmelen.  Arch.  Necr- 
liind..  30,  25,  1897.  Occurrence  in  the  Mecklenbuig  Moors,  A.  Gftrtner,  Arch.  Ver.  Meckl..  51, 
1897. 

The  "clay-ironstone"  of  Yorkshire,  England,  contains  galliam.  Hartley  and  Ramage,  Proc. 
Roy.  Soc.,  60,  85,  893.  1896. 

SiderotiL  A.  Sehrauf,  Jb.  G.  Reichs.,  41,  880,  1892.  A  rare  Iron  sulphate  occorriDg  in 
groups  of  divergent  needles  with  melanterite  at  Idria.  Carniola.  Composition.  FeS04.5HiO. 
deduced  from  the  approximate  tnalysis:  SO.  84*8,  FetO«  81*7,  FeO  80*0,  HtO  [84*0],  MgO  tr. 
=  100. 

SiLiCATBS.— Discussion  of  constitution,  F.  W.  Clarke,  Bull.  TJ.  8.  G.  Surv.,  126,  also  113. 

SiiiLncAKiTB.  p.  498. — Experimental  investigation  of  conditions  of  formation  in  a  msgins, 
Morozewicz,  Min.  petr.  Mitth.,  18,  22,  1898. 

SiLVBK,  p.  19. — Occurs  at  Silver  Hill,  near  Livingston,  Davidson  Co.,  N.  C,  Kunz.  Am  J. 
Sc,  7.  242.  1899.  Also  iu  groups  of  minute  crystals  at  the  Elkhom  mine,  Jeffer«on  Co.. 
Montana  (Pfd.). 

iy5grufvlte.  IgeUtrdm,  G.  FOr.  FOrh..  14.  809.  1892.  A  pnrtially  investigated  minenn  from 
the  SjO  mine,  Orebro.  Sweden.  Occurs  in  cavities  and  minute  veins  with  jacohsite.  Crystnll  oe. 
Color  yellow;  blood-red  in  ihit:  layers.    Streak  yellow.    Dissolves  completely  in  cold  bydn^ 
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chloric  Rcid  without  eyoliitlon  of  gas.    Analysis  gaTe:  Aa%0%  40*46,  FeiOa  11  '20,  HnO  d7*26,  CaO 
8-Gl.  PbO  1-74,  HtO  6*81  =  10017.    It  is  related  to  arseDiopleite  (Min.,  p.  a^>8). 

Skuttbruditb,  p.  98. — Crystals  from  the  Turtmaontha],  fiwltzerlond.  Jiow  the  forms:  a  (100), 
0  (111),  d  (110).  e  (210),  n  (211).  ADalysis:  As  74*46,  8  0*72,  Bi  4*41 ,  Co,Xi ..  '4%  ¥9  r-90,  gangue 
0*28  =  100*22.    Btaudenmaier,  Zs.  Er..  20,  468, 1802. 

B%9mutatmaUUe  is  a  skuttenidite  containing  bismuth.  Occurs  in  small  ciystala,  a  and  <?  or  a 
and  tf.  Brittle.  H.  s  6.  0.  =  6*92.  Luste;  metallic.  Co]  r  tin-whit .  Streah  black.  Com- 
position.  Co(A8.Bi),.  Analysis:  As  61*69.  Bi  20-1'.,  8b  O'l  ,  0*  l^-"!^ ,  ^u  0-69,  "e  8-71,  8  005  =r 
100*07.  Occurs  with  other  bismuth  minerals  at  Zschorlan,  near  8chneo!^ig,  8axony.  Frenzcl, 
Min.  petr.  Mitth.,  16.  624.  1896. 

Niekel'tkuUerudite  is  a  Tariety  occurring  in  gnmular  form  in  the  Bullaid's  Peak  distr..  Grant 
Co.,  New  Mexico.  H.  s=  6 ;  color  gray ;  streak  b^ack.  Ana^is,  afte:  i.dncting 4*56  8iOt  and 
8*88  Ag  (native  silver),  yielded  :  As  78*10.  !..  r  *8' ,  Co  6*9  ,  ie  <■.■  :0l.  This  corresponds  to 
RAst  with  R  =  Ni :  Co :  Fe  B=  4 : 2 : 1.    Wal'  jr  and  Hoses,  Bca^  Mines  Q.,  :4,  49,  1892. 

8MITH8ONITE.  p.  279. ~A  variety  from  Bol  ,  L  >wer  CrMforin,  has  a  delicate  pink  color, 
G.=  8*874.  aud  contains  8902  p.  c.  ZnO,  1  .y.  JOu,  %  *86  Muv ,  7*2r.  MgO.  C.  H.  Wanen.  Am. 
J.  8c..  6.  128.  1898. 

Analysis  of  the  "turkey-fat  ore**  of  Ma: Ion  Co.,  Arkansas,  gave  H.  N.  8tokes,  CdS  0'26« 
CdO  0-68,  etc.Bull.  U.  8.  G.  Surv.,  90,  62,  lf3(^. 

On  the  occurrence  of  lead  and  zinc  ores  in  Iowa.  A.  G.  Leonard,  Iowa  Geol.  8urv.,  6,  1896. 

80DA-BBRZSUITB. — 8ee  BeruUUe. 

80DA-NITBR,  p.  870.^On  the  morphology,  see  Wolff,  Ber.  Ak.  Berlin,  718, 1896  ;  186, 1896. 

80DA-BICHT1EBITB.— 8ee  Atioehite  and  lUehUrite. 

80DAMTB,  p.  428. — AnaL — Hastings  Co.,  Ontario,  etc.,  Luquer  and  Yolckening,  Am.  J.  8c.. 
49,  465.  1895.  Dungannon,  Hastings  Co.,  Ontario,  Harrington,  ibid.,  48,  17,  1894.  From  the 
trachyte  of  Montesanto,  Italy.  Franco.  Zs.  Kr.,  26.  882. 1895. 

Reported  by  Osann  as  occurring  in  the  nephelite-syenite  of  Paisano  Pass,  Davis  Mts.,  Texas, 
Geol.  8urv.  Texas.  4th  Ann.  Rep..  128.  1892. 

Ou  I  be  formation  of  some  twenty-five  analogous  compounds.  Thugutt  [Inaug.  Diss.,  Dorpat, 
18911.  Zs.  anorg.  Ch.,  2.  66.  118,  1892,  also  Jb.  Min.,  2.  10  ref.,  1898. 

ifxperimental  investigation  of  conditions  of  formaUon  in  a  magma  (also  for  related  speciesX 
MorozewicB,  Min.  petr.  Mitth.,  18, 128, 1898. 

8PANOOLITE.  p.  919— Associated  with  connellite,  cllnoclasite.  liroconlte  from  Cornwall  (prob- 
ably the  St.  Dixy  ilistr.,  Redruth?);  in  hemimarphiCt  hexagonal  crystals,  pyroeiectric     Miern 
14ature,  48.  426.  1893.  uud  Min.  Mag.,  10.  278,  1894. 

Spbrrtute.  p.  92. — Crv8talj»  from  the  Vermillion  mine  show  the 
diploid  (10'5-2).  T.  L.  Walker,  Am.  J.  Sc,  1.  110,  1896. 

Occurrence  and  crystals  (Fig.  1  by  G.  H.  Edwards)  described,  from 
Macon  Co,,  N.  Caroliua.  Hidden.  Am.  J.  8c.,  6,  881.  467,  1898. 

8FHJiROSTiiiBiTB.  p.  688. — Prior  shows  that  the  supposed  mineral  of 
Seudant  probably  has  no  existence.  8pecimens  from  various  localities 
called  by  this  name  proved  to  be  tbomsonite,  not  stilbite.  Min.  Mag., 
12,  26,  1898. 

Sfhalbrite.  pp.  69.  1048. — Oryst. — ^Binnenthal.  new  form  8l6, 
Osftro.  Bull.  Acad.  Bflg..  26.  88.  1898 ;  also  earlier  618  (or  618),  idem. 
Ann.  8oc.  G.  Betg..  17.  287.  1890.  Eis-Alm^s.  Hungary,  new  form 
(lO'lO-l),  Franzenau,  Zs.  Kr..  27.  95. 1896    Ghilena,  111.,  new  form  (776),  8perryliie 

Hobbs.   Bull.   Univ.  Wisconsin,  1,  184.1895.  anc^  Zs.  Kr..26.  268 

Harz  MU..  Luedecke.  Miu    d.  Harzes,  58    1896.    Val  Trompia,  Bovegno.  Artini.  Rend    1st. 
Ix>mburdo,  30.  1526.  1897. 

Analysis  of  "  schalenblende  from  Mies,  Bohemia,  with  1  02  p.  c.  cadmium.  Becke.  Min.  petr. 
Mitth.,  14,  278.  1894. 

Peelwood,  N.  8.  W.,  contnins  gallium  and  indium.  Kirkland,  Austr.  Assoc.  Adv.  8ci.,  4,  266, 
1892. 

A  variety  (Cornwall  7)  containing  9'29  p.  c.  Fe  has  perfect  metallic  luster,  Miers,  Min.  Mag., 

la.  Ill,  1899. 

8PI1TBL,  pp.  220. 1048.-  Experimental  investigation  of  the  condHionsof  formation  in  a  magma, 
JCorozewicz,  Jiin.  petr.  Mitth.,  18,  22, 1898 
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SpoDioaiTB,  p.  T77. — Crystals  from  Nordmark,  Sweden,  examined  by  G.  NordenskiOld  were 
orthorbombic  with  the  forms :  a  (100),  h  (010).  c  (001).  m  (110),  d  (102),  e  (021).  p  (111),  q  (254)?, 
r  (854)  ?.  Axes  deduced  d  :  5  :  i  =  08944  ;  1  :  1  '6886;  bm  =  •48'  ll'-4,  ep  =  •67*  10* '2.  Analyai 
on  materia]  much  decomposed  gave  (cf.  anal.,  p.  777):  PtO»  29*62,  CaO  45*84,  MgO  8-56» 
Al.Oi  +  Fe,Os  2-88,  SiO,  8*74,  H,0  8*76,  F  2*94  =  101*84.  The  formula  deduced  ii 
mCasPtO.  +  nCaF,.     G.  F6r.  F6rh.,  16,  460,  1898. 

Stannitb,  p.  88. — Tetrahedrnl  crvstals  are  mentioned  by  vom  Rath,  Yh.  Yer.  RheiDL,41, 
296,  1884;  also  Stelzner  (from  Boliyia),  Zs.  G.  Ges.,  49.  97,  1897. 

Shown  by  Headden  to  occur  at  the  Peerless  and  Etta  mines.  Black  Hills,  S.  Dakota,  Am.  J. 
Be,  46.  105,  1898.  Analysis  (Peerless  mine)  gave  :  S  28*26,  Sn  2408.  Cu  29  81.  Fe  7*45,  Zo  8*71. 
Cd  0-38,  8b  <r.,  insol.  1  51  =  10015.  G.  =  4'534;  color  grayish  black.  Largely  altered  by 
oxidation  to  a  greenish  earthy  mass ;  this  substance  has  been  made  by  Uike  (lYans.  Am.  Inst 
Hng.  Eng.,  21, 240.  Feb.,  1892)  the  basis  of  a  new  species,  etiproeasnterite,  supposed  (as  the  result 
of  a  partial  analysis)  to  have  the  formula,  4SuOs  +  CutSn(OH)t.  Headden  shows,  however,  tb«t 
the  composition  vanes  widely. 

Staurolitb,  p.  558. — Penfield  and  Pratt,  on  the  basis  of  new  analyses  (below)  on  pure  material, 
have  established  the  formula  HAlsFeSisGis,  or  (A10)4(AlGH)Fe(SiG«),.  Sections  of  crystals  from 
Lisbon,  N.  H.,  show  a  regular  arrangement  of  carbonaceous  inclusions,  thus  Figs.  1  to  4,  cut 
from  the  same  crystal. 

1.  2.  3.  4. 


^^^^^^ 


G.  SiO,       AUG.     Fe,0.      FeO       MnO      MgO      H.O 

1.  St.  Gothard  8*748    f    27*78        68*29        2*83        11*21        0  53        1*81        2*19=99-59 

2.  Windham.  Me.      8  728    {    27  84        54*46        2  83        10*60        0*59        1*85        2*24  =  10041 

8.  Lisbon.  N.  H.        8-775  27*81        5409        276        12*48         —         1.92        1*70  =  100*76 
4«  Burnsville,  N.  C.   8*773    I    27*70        53*22        4*82         9*72        0*34        2  66        1'97  =  1U0'48 

The  composition  has  also  been  discussed  by  Rammelsberg,  Jb.  Min.,  Beil.-Bd.,  9,  480,  sod 
Ber.  Ak.  Berlin,  435.  1893. 

Stbbnbtrupinb,  p.  415. — Further  examined  by  Moberg  (Zs.  Kr.,  29.  886,  1898)  with  the 
following  results:  Crystallization  rhombohedml,  axis  <^  =  10842.  cr  =  *5r  23',  rK  =  85M0'. 
Forms  :  c  (0001),  a  (1120).  p  (5069).  r  (lOil),  s  (404l),  e  (0113).  e  (0ll2),  /(0445),  d  (0221).  $(0681j. 
Habit  rhombohedral,  r  predominating.  Cleavage  none.  Fracture  conchoidal.  H.=:4.  G.=S'4Q 
-3'47  cryst. ;  8*19  massive.  Luster  resinous.  Color  dark  brown  to  nearly  black.  Streak  brown. 
Optically^.  Birefringence  low.  By  alteration  isotropic.  Analyses  by  Blomstnmd,  1  oo 
crystals  and  2.  8  on  massive  material ;  all  somewhat  altered,  the  crystals  least  so.  About  ooe- 
third  of  the  water  goes  off  at  100"  to  110°. 

SiO,  (Ta,Nb),06  PsO.  TqO.  06,0.  (La,D0tOt  T,Ot  re,Ot  Hn,0,  HnO    Al,Oa  BeO    CaO    PbO   N%0 

1.  86*67         1*21         5*81     3*03     14*40  15*00  4*55       1*88       S'SS  8*55  4*03     0-46      8-84 

K,0  0*50.  H,0  7-68  =  WK 

8i0,  (Ta,Nb),0ft  P«06  ThOi  CeO,  (La.D0«Ot  T,Ot  Fe,Ot    Mii,Ot  AlaOa    BeO    CaO  FbO  Na,0  H,0 

9.  a0*61         1-58         4-58     8*84    17-85         15'58        2*10     5*18         5*79      0*40      1*88      4*88    I'OS    8-58    18-71  s  W-fl 
3.81-30         1-03         4-39     4*13    19'40         16*68         1*68     4*91         6*80      0*60      1*98       4  55    0*78    8*54    1080 s  101-01 

Stbphanitb,  pp.  143,  1025,  1048. — Oryst. — Sarrabus,  Sardinia,  crystal  monograph,  new 
forms  noted;  (510)?,  (280).  (0-511)?,  (818).  (18*6*6),  (18'4*4).  (7*11*9).  (872),  (141).  (2*10-1).  (161)l 
Artiiii,  Giorn.  Min.,  2,  241.  1891.  Pfibram,  crysl.  memoir,  new  forms:  JV  (622).  rt  (441),  A« 
(9-18-18)?,  ^s  (8*38*16)?.  Nejdl,  Ber.  BOhm.  Ges.,  Feb.  8.  1895.  Harz  Mts..  Luedecke.  Min.  d. 
Harzes,  168,  1896.     Chili,  new  forms  (551),  (10*10*8),  L.  J.  Spencer,  Min.  Mag.,  11,  196,  1697. 

Stevenaite. — See  TaU, 

Stibiotantalite.  Q.  A.  Ooyder^  J.  Ch.  Soc,  63.  1076.  1898.  A  mineral  substance,  occnm'n; 
in  water-worn  fragments  in  the  tin-bearing  sands  of  Greenbushes,  West  Austmlia.  Anniysiis  lo 
nearly  pure  material  gave:  Ta,0*  51*18,  Nb,0,  7-56, 8b,0s  40*28,  Bi,0«  0^2,  NiO  0  08.  H,O0u8= 
99*90.  G.  =  7'87.  H.  =  6-5*5.  Luster  adamantine  to  resinous.  Color  pale  reddish  yellow  to 
greenish  yellow  and  yellow.     Fnicture  subcouchoidal  to  granular.    Structure  crystalline. 

Stibhite.  pp.  86.  1048.— Oryst.— C«ilne.  It.ily.  Arlini.  Rend.  Accad.  Line,  3  (2),  416,  1891 
Allchar,  Macedonia,  Yrba,  Ber.  Ak.  BOhm.     Dec.  7,  1894.    Schlainiug,  Hungary,  new  forms 
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b  (084).  0(10-9*15).  to  (1210  8).  s  (40  19*10).  r  (568).  A.  Bcbmidt.  Za.  Er.,  39, 196. 1897.  Brixlegg. 
Tyrol,  Worobieff.  Za.  Kr..  31,  52.  1899. 

Heal  couducliviiy  measured.  F.  B.  Peck.  Za.  Kr.,  27,  816,  1896. 

Stilbitk,  p.  588.— Crystals  from  the  Tulferthnl,  Tyrol,  described.  Habert,  Zs.  Kr.,  28,  248, 
1897. 

Change  in  physical  nod  chemical  characters  brought  about  by  the  action  of  snlplmric  acid, 
Rinne.  Jh.  Min.,  1,  41,  1897.  The  name  metadeitnine  (p.  58)  is  given  to  the  forms  resulting  from 
more  ur  less  complete  dehydration;  the  chemicid  and  physical  changes  are  found  to  go  on  logetlier^ 

See  SphceroBtiUfiie, 

Sttlpnom ELANS,  p.  658. — Occurs  nt  the  Wallbridge  mine,  Madoc,  Hastings  Co.,  Ontario; 
Also  ou  Partridge  Is.,  Nova  Scolia.     Hoffmann.  Rep.  G.  Canada,  7.  16R. 

Stolzitb,  p.  989. — Crystals  from  Loudville.  Mass..  described  by  Emerson  are  hemihedral  with 
the  forms:   (120),  (130).  (101).  (Ill),  (181).  (842).     Bull.  U.  8.  G.  Surv  .  126,  168.  1895. 

Crystals  from  the  Broken  Hill  mines.  New  South  Wales,  described  by  C.  Hlawatsch,  show 
the  ni-w  forms;  a  (100).  /2  (1*0*10)  T.  cc  (109).  r  (103).  c  (102),  17  (203).  h  (804),  e  (201),  ic  (133), 
.1(155)  Axis^  =  15606.  Optically-.  Indices  a>.  =  2*2685,  e,  =  2182.  Analysis  by  Treadwell. 
Zs.  Kr..  29.  10.  1897. 

On  rounded  faces,  etching-figures,  etc..  Hlawatsch,  Zs  Kr.,  31,  1, 1899. 

Strigoyite,  p.  659. — Analysis,  Grand  Marais,  Minn.,  Berkey  23d  Ann.  Rep't  Minn.  G.  Surv., 
p.  197. 

Strometerite.  pp.  56,  1048. — Occurs  at  the  Silver  King  mine.  Toad  Mt. .  Yale  district,  Br. 
Columbia  (anal,  by  Johnston).  Hoffmann.  Rep.  G.  Canada.  8,  13R,  1895. 

STnoNTiANiTE,  pp.  285.  1048. — Occurs  in  Nep*»an  township.  Carleton  Co..  Ontario,  Hoffmann, 
Rep.  G.  Canada.  6,  22R,  80R,  1892-98  At  Lubna,  near  Rakonitz,  Bohemia,  Eichleiter,  Yh.  G. 
Reichs..  297,  1H98. 

Succinite,  p.  1004. — Sec  investigations  on  succinite  and  related  resins  by  Dahms,  Schrift.  Gcs. 
Dimzig.  8.  Nos.  8-4.  p.  97.  1892:  9.  No.  2.  1.  1895.  Also  Aweng  [Arch.  f.  Pharm..  232.  6(>0, 
1894].  Jb.  Min..  2.  254  ref.,  1896;  Helm  [find.,  233. 191.  1895].  Jb.  Min.,  2,256,  1896.  Also  Mono- 
graph,  d.  bultlMch.  Bernsteinbftume,  H.  Couwentz,  Danzig,  1890. 

See  also  aUingite,  burmite,  cedariU,  etc. 

Bulfoborite,     See  Sulphobarite, 

Sulphoborite.  Sulfoborit,  ff.  Naupert  and  W.  Wenu,  Ber.  Ch.  Ges.  26.  874,  1898.  B. 
Bucking,  Ber.  Ak.  Berlin.  967,  1893. 

Orthorlioinbic.  Axes  a :  8 :  4  =  0*6196  :  1 :  0*8100.  Observed  forms :  b  (010).  e  (001).  m  (110), 
;-  (101),  o  (111).  Angles:  mm'"  =  63''  34'.  oo'  =  *90*  58',  o<^^  =  •66*  4',  oo"  =  113*  56'. 
oo'"  =  52"  24'.    In  small  prismatic  crystals  of  varying  habit. 

Clenvngo  :  m  rather  perfect ;  e  less  so.  Brittle.  H.  =  4.  G.  =  2*88-2*46  Naupert  and  Wense ; 
2*416  'lliaddeeff.  also  clear  cryst.  2*440.  Luster  dull  on  e.  Colorless  or  reddish  on  the  exterior 
(Fe,Or).  Transparent.  Optically  -  .  Ax.  pi.  |  b.  Bx.  ±  e.  2H^_  =  79*  86',  2Ho.y  =  85*  4'  Na. 
.  •.  ^y  =  1-5396.  also  n>  =  15272.  Xj  =  1  •'>443. 

Composition.  2MgSO«.4MgHBO,.7H,0  Thnddeeff :  Naupert  and  Wense  obtnined  3MeS04. 
2MgsB«09  +  12H,0.     Analyses,  1.  Naupert  and  Wense  ;  2  Thaddeeff.  Zs.  Kr  .  28.  264,  1897. 

SO,  B,0,     MgO     H,0 

1.  21*95(5)    r28  64]    32*91     21-50  =  100 

2.  22-46  19  79     33  48    23*43  (ign.),  H,0  010  (110'-170'),  Fe,0.  0*11,  insol.  0*32  =  99*69 

B.B.  fuses  with  intumescence,  coloring  the  flame  green;  reacts  for  sulphur  with  soda  on  char- 
coal.    Dissolves  rather  readilyin  mineral  acids. 

From  the  salt  mines  of  Westeregein,  where  it  occurs  with  anhydrite,  cnrnnllitc,  kieserite, 
oelestite.  eisenboracite.  etc. 

SuLPHOHALiTB.  p.  917. — Yan't  Hoff  and  Snunders  suggest  doubts  as  to  the  existence  of  this 
species  on  the  insufficient  grounds:  (1)  since  they  failed  to  obtain  it  synthetically;  and  (2)  since 
Imens  furnished  as  sulphohalite  by  a  dealer  proved  to  be  simply  halite.    Ber.  Ak.  Berlin,  pu 
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SCLrsUR,  pp.  8.  1048.— Oryat.— Mtio :  Rolsdorf .  new  form  /  (151) ;  Banfck.  »  (SS3l:  Comil, 
iie]ir  Cadiz,  twins,  tw.  pi.  (10I>,  Buaz.  Za.  Kt.,  30,  558  tt  ttg.,  1693.  Allcbu,  M>[:edoum.  unr 
r-.riii  k  (132),  Pelikau,  Mln.  ptti.  Miilh,.  12.  844.  1893;  also  Vrlia.  Ber  Ak.  BOIim..  Dec  7, 
1894.  Sclikiniiig.  UuDgary,  occiirriug  nitli  Btllniite,  Sckiniidt,  Zs.  Er.,  39,  !«7,  189T.  Buggera, 
SLriliiiiti.  new  foriiiH,  <p  (306).  w  (31(1).  X  (ISS).  Hillusevfch.  Riv.  Hin   IibI..  31,  48,  1898. 

Occurs  tti  Ibd  Upper  HelckrlKirg  llmeBionu  of  Mouroe  Co.,  Mich..  Shener,  Aiit.  J.  Be.,  60, 
240.  I8U5.     OcciirreD(?e  in  Texas,  E.  A.  Smith,  Science.  3,  Mar  1,  1B96. 

]kIuiliod  of  fur>iiiiti»D  of  the  third  alloiropic  form  (moaoclinic).  Balomoa,  Za.  Er.,  30, 605, 180. 

Bondtlt*.      W.  C.  BrSgg&r,  Zs.  Er  ,  31,  198,  1898,— See  AndoriU. 

Stabitb.  p.  1053,— Purtber  descHlied  by  HJ.  BjOgren,  0.  For.  FOrh..  13, 
789.  1691:  17,  31il,  1B9S :  Bull.  Q.  Inst.  Upsal^  1.  50.  1892.  Occun  well 
crystallized  at  the  Haratig  mine,  Fajst)erg ;  aim  in  mioute  cryiialt.  but 
usually  massive,  at  the  Jnkobsberg  mine,  near  Nordmark,  Sweden.  Compoi- 
tioii  eueutially  CailCaFJABiOn,  or  analogoiu  to  Ihut  of  apnttLe.  with  wljtch  it 
agfeea  in  form  ;  F  partly  replaced  by  CI  aiid  (OH),  C«  partly  by  Pb,  He  and 
alkalies.  Aualyses,  R,  Mauzeliua,  quoted  by  SJ&greD,  Bull.  G.  Inst.  Upsali,  1, 
S4:  1,  O.  =  877;  2,  t^.  =8  82. 

PbO  FeO  HnO  MrO  Ha,0  K^  SO,     a       F      H,0 

r  s-03   006  o-M   O'se  o.m  om  o-ng   in   ^■v  i^A  =  ini« 
:  4'SS  014  O'li  i-M  0-a  0'«  0-sr  oos   t^  inn  =  mi( 


BTttbil. 
>t  only  in  the  aiiailnnty 
&  buKHgoaal  prir '  "'- 


appears  to  belong  distinctly  to  tbe  Apatite  Ornnn;  its  relalloiulilp  ii 
nritv  of  angle,  but  also  iu  ilie  symmeiry  of  tbe  form  a*  iodicsteil  b; 
of  tbe  Ibird  order  (cf.  Fij;.). 

Stlvabitb,  p.  108— From  Nagyfig,  Vrba,  Ber.  Ak.  Bohm  ,  Dec.  7,  1894. 
Oi'curs   Ht   Kalzourlie,    Weal  Australia.     G.  =  8'14.   Ag  =  3  83   p.   c.     Fraazel,   Kin.  pMr 
Miiiii,.  17.888,  18B7. 

Occura  at  Cilpplu  Creek,  Colorado,     See  Calaterilt,  Kranmrita,  and  Ootdtchnidtiu. 

Stltite,  pp.  156,  1086,  1049.— Refractive  indicea  for  long  waves,  Rubens  and  Snow,  Vied. 
Ai)n..46.  529.  1693. 

Dispersion  and  absorption  fn  Infra-red,  Rubens  and  Trowbridge.  WIed.  Ann.,  60,  734,  lEWT. 
and  Am.  J.  Sc.,  5,  83.  1808. 

Siussf urt,  aualyaia  by  W.  Bcbimpff,  Zs.  Er.,  36,  93,  1895. 

SrNOBtirTR,  p.  IMS.— Optical  constants  determined,  MQgge,  Jb.  Hin.,  I,  266,  180S. 

TACHHTDRfTE.  p.  178.— Diacussion  of  o 
Meyeiboffer,  Ber.  Ak.  Berlin.  508,  1887. 

Ou  tlie  synlbeais  of  isomorphoua  compounds,  A.  de  Schulten,  BulL  Boe.  Ch.,  IT,  165,  1897. 

Talc.  p.  618, — From  the  dolomite  of  Canaan.  Conn.,  rose-colored,  analysis  by  L.  Kahlentierg- 
8iO,  81  48.  A1.0.  8-04,  MgO  25-64,  CaO  419.  FeO  OTT.  MnO  ft-..  H,0  554  =  100'36.  Sm 
Hobba,  Am.  J.  Sc,  46,  404,  1898. 

Oq  tlie  origin  (from  enstatite  and  tremolite]  of  Ibe  flbrona  talc  of  northern  New  York.  C.  H. 
Smyth,  Bell,  Mlues  Q..  17,  838.  1896 ;  see  Am.  Oeol.,  10,  44,  189-J. 

Talc.  pBeudniiKirpbous  after  pectolite,  has  beeu  called  tUventiU  by  Leeds,  cf.  Chester,  DlctioB- 
ary  Names  Hinerats,  257,  1896. 

A  Bbroiis  variety  perbnps  pseudnmorpbous  has  tieen  called  btaconile  by  L.  W.  Hubbard.  Rep*! 
Stiite  B'l,  Qeul.  Burv.  Micblgun,  1891-93,  p.  171  (Lansing,  1893).  Resembles  aahesius;  ^=  Vi- 
1-6:  3V  =  60*  (Lnnel.  Q.  =  2-74-3-88.  Analysis  gave  Packard:  810,  58-72,  Fe,O,.Fe0  8IT, 
MuO  0-84,  MgO  26  42.  ign.  413^99-58;  formula  deduced  H,(Mg,Fe)>(S10.)i.  Froffl  th» 
Cbamplou  mine.  Beacon  P.  O.,  Michigan. 

A  magnesium  silicate  near  tnlc  in  composliion  occurs  In  irregular  veins  and  streaks  of  a  brigbt 
blue  color  in  silvvrbeuring  iimustone  near  Silver  City.  New  Mexico.  Ai  separated  It  is  dull, 
«arlby,  resembling  vivlanite.  An  analysis  gave:  810,  63-48.  MgO  38-63,  Ign.  647,  Al,0.  035, 
FeO  0-89,  Na.0  0  14.  K.O  0  16  =  8887.  II.  L.  Packard,  Proc  Nat.  Mu*.,  17,  19,  18>i  TWi 
mineral  has  beeu  called  native  utlramarint. 

Talkknabalite.  Talc-knebellte.     L.  J.  IgtlHrim,  Jb.  MIn..  1.  S48,  1890.-'8ee  K-ubelitt. 
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Tahtalitb.  pp.   731   et  ttq. — CrjalBlB  from  Pnrti,   Me.,  wllb  0.  =786,  igree  cIomIj  with 
columbltein  aogles  (Fig.  1);  forma  a.  b,e,m.  if  (780).  ?  (130),  o  (111),  n  (leS).  1. 

C.  H.  Wurr«D,  Am.  J.  Be.,  S,  13S,  1898.  These  reeulte  sliow  ttie  correctness 
of  tlie  posilloD  tahea  la  Dana's  Miii.  (1.  c.)  !□  regiird  to  the  relation  oF  true 
biutnlite  iiiiil  colUDiblte,  as  al«o  of  Ltie  former  to  "skogbOlttti  "  and  '' Uiollte." 
firO;:eeT  Iirh  now  proved,  further,  that  the  supposed  ortliorbomblc  Iroa  taiiUt- 
Hie  (skogbOllle  of  NordensklOld),  nblch  moat  aathora  bave  vaiuly  tried  lo 
liHiig  iulo  cnrrespondeuce  iu  form  wiih  columbiie.  Is  in  fact  tetragonal  and 
lilcuiiciil  with  lapiotiU.  TUe  crystals  (Figs.  1.  2,  Min.,  p.  786)  are  twins  elon- 
(.■atcd  piimlli-l  to  a  (101)  as  [w.  plnne  (r  =  111,  etc.).  In  nxlal  ratio  and  habit 
thi-y  correapODd  to  mossite  (tliis  Appeod.,  p.  48).  Vld.  Bkrin.  I,  HaLh,-nat. 
Kinase,  No.  7.  18S7,  Cbriitiania.     See  also  TapMiU. 

AnulysU  from  FiDland.  Kbrusbcbov,  Vh.  Min.  a«a.,  31,  41S.  18M.  

See  alio  Mouitt. 

:7-67-7«8,  occur  nt 
Topsbam.  "^e.,  C.  H.  Warren,  Am.  J.  8c..  6.  131, 
1898.  The  twins  are  olonsated  1 1  (tw.  pi.),  afroi- 
larly  to  some  mtile,  cf.  Min..  p.  1047.  Similar 
twins  exist  wltb  the  taplollte  of  Norway  formerly 
called  tania]ll«  (akogbOLlle},  aee  TanUUiU. 

Tarasplte.— A  variety  of  dolomite  from  Tanup, 
Switzerland,  apparently  the  same  aa  mfcmlte  {HId., 
p.  371),  cf.  C.  T.  JoLn.Vh.  G.  Kelcba.,  67,  1891. 


Taylorit*.— This  tinme  (already  In  use,  Min.,  p. 
805)  has  been  given  by  W.  C.  Eulgbt  (Eng.  Mng. 
J.,  63,  BOO,  1897)  to  an  UDCiuovia,  greeolsh-yellow  to 
cream-colored    clay   with   G.  =  3133;    com|>osltloii 
Tapiolile,  Topsham,  He.  variable.     Forms  beds  in   the  Cretaceoua  abulea  of 

Rocit  Creek,  Albnny  Co.,  Wyomlog. 

Tknkantitb.  pp.  137, 1049.— A  maaaive  nrlety  occur*  at  the  Hollie  Glbsoa  mine.  Aspen. 
Colorado  associated  with  polybaalte  (see  p.  H.  Ihia  Appendix).  Analyaia.  Fenfleld  :  (O.  =-4H). 
8  3504,  Aa  17-18,  Bb  018,  Cu  86-73,  Ag  IBM,  Zn  6-90,  Fe  0-43.  Pb  OB*  =  98-90.  Also  staled 
to  occur  uenr  Central  City  and  at  the  Freeiand  lode  and  Crocett  mine,  Idaho  Springs,  Colomdo. 
Penflelil  and  Pearce,  Am   J.  8c.,  44.  18,  1892. 

Occurs  in  BarHe  lownahlp,  Fronlenac  Co..  Quebec,  HoftmaQD.  Rep.  G.  Canada,  6,  S8R,  1893-8. 
Alsn  at  the  Avoca  claim,  Bonapane  river,  Lillooet  diatr.,  3r.  Columbia,  O/id.,  9,  13R,  1896. 

See  also  BinniU;  which  la  alaled  to  be  Identical  with  tennantlte. 

Tktradtmits,  p.  89.— Analyses  by  W.  Hulhmann  and  E.  Bcfarfider,  of  apedmens  from 
Orawitza  and  Scbubkau  give  the  same  conpoailion,  Bi.(Te,S]i  or  3BI,Te„Bi.Si.  Zl.  Er.,  39. 140, 
18V7.    Analyses  below  afier  deducting  Kaogue,  In  1,  11  p.  c;  In  3,  O'S  p.  c. 

Occurs  wilh  aitalte  and  hessite  nearLiddeil  creek,  Easlo  river,  West  EooUole,  Br.  Columbia. 
Hoffmann,  Rep.  Q.  Canada,  B,  lOR,  1S9B.  Analysis  by  Johnston  (8  below  «(ler  deducting  8-6  p.  c 
quurlz). 

a  Te     8e       S  BI 

1. 


OmwlliB 

1    85-48    —    4-49 

69-14  =  90-06 

Bchubkau 

7-095    1    85-48    (r.    481 

60-38  =  89-97 

Br.  Columbia 

87-29    (r.    4-4B 

68-69    Pb  8-68.  Ag  094,  Tl  (r. 

=  100 

tabular  cryslaU :  color  bright  blue;  transparent.     Two  nnalysea  gave  somewhat  discordant  resulla: 
P,0.  AI.O,  FeO,MuO         Hg.CaO  H.O 

86W  4000  9-61  7*50  HM  =   89-89 

88-64  41-ei  9-Sl  OW  8  30  =  100 

Tetrahkdkitk,  p.  137.— Crystals  from  Framont  described  with  new  forms,  (771),  (ll-ll-lj. 
(Sl-'JO-SO),  BruDlecbner  [loaug.  Diss.,  Strnssburg,  1893],  Zs.  Er.,  34,  638,  1896. 

A  vtirieiy  containing  lead  (938  p.  c,  Pb)  occurs  at  the  Anletope  claim.  West  Eoolanle,  Br. 
Columblii  (nnal.  by  Jo'inston),  HoBmana,  Rep.  G.  Canada,  T,  13R,  1884.  Occnrfl  also  (309  p.  c. 
Aei  near  Blcamona.  Bhuswap  Lake,  Br.  Columbia,  Hoffmann,  Rep.  G.  Canada,  B,  6SR,  1889-90. 
"With  gold  ores  of  California.  Turner  and  LIndgren,  Am.  J.  Sc,  49,  379,  1805. 

Specific  beat  determined,  also  of  other  sulphur  compounds,  A.  Sella.  Nachr.  Oes.  OSttlDgon, 
311,  1891. 
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Thal^nlte.    Benedicks,  G.  F&r.  F5rh. ,  20,  808.  1898. 

Monoclinic.  Axes  d  :  S  :  4  =  1-154  : 1  :  0  (K)2  ;  fi  =  80-2'.  Porms :  a  (100),  h  (010).  e  (001), 
fii(n0),/(021).  d(lin.  d(iil).  A:(311).  Angles:  ai»  =  48-7'.  ad  =  TS*  0*.  6d  =  55r.  Ciysuto 
tabular  (  a,  in  part  prismatic  |  h. 

Cleavage  none.  Fracture  uneven  to  splintery.  Brittle.  H.  =  6*5.  G.  =  4 •837.  Color  flwb- 
rod.  Optically—.  Ax.  pi.  nearly  i  h.  Bx,  i  a  (100).  Indices  for  Na,  a  =  1-7312,  /ST  =  1-7375, 
r  =  1-7486.     2H^  =  8r36',  .*   2V.^  =  67' 35'. 

Composition,  HtT4Si40j»  or  H3C.2Y30s.4SiOs.  Analyses:  1,  of  fresh  material;  2,  of  weathered 
material. 

SiO,      Y,0,*    Fe,0.  Al,0,(BeO)    CaO      MgO      Na,0    8nO      H,0     CO,      X* 

1.  20*88      63-35      080  045  0*49       0*31        0  26      0*28       208     104     1*40=:  99-60 

2.  27-69      68-58      151  0*35  219       040        107      022      2'70     8*32     2  50  =  100-53 

•R,0.  =  245-3      *Helium,  etc. 

The  numbers  given  are  the  mean  of  two  to  five  determinations. 

Occurs  with  Buocerite  at  Osterby  in  Dalecarlia,  Sweden.  Named  after  Prof.  R.  Thalfo. 
Related  to  yttrialite  (Min.,  p.  512),  rowlandite  (p.  1047),  etc. 

Thalite,  p.  682.— Examined  by  K.  H.  Winchell  (anal.,  Pease),  Amer.  Geol.,  23,  41,  1899, 

Thaumasitb,  p.  698. — Prom  West  Paterson,  N.  J.,  described  by  Penfleld  and  Pratt.  Occur* 
in  trap  associated  with  pectolite,  apophyllite.  and  various  zeolites.  Forms  a  loose  aggregate  of 
prismatic  crystals  (hexagonal).  G.  =  1-875-1*887.  Color  white.  Index  717  =  l*5125Ka.  Anal- 
ysis: 

SiO*  CO,  SO,  CaO  H,0  Na,0  K,0 

(t)    9-26  6-82  13-44  27-13  4277  0  39  018  =  99-99 

This  agrees  closely  with  earlier  results.  As  regards  the  water.  13  molecules  go  off  at  150*  and 
nre  reirarded  as  Mine  water  of  crystallization,  hence  the  formula  [(CaOH)CO,ir(CaOH)80B]. 
[(CaOH)H8i04]  +  13H,0.     Am.  J.  Be.  I,  229,  1896 

Also  described  by  BttclLStrOm  from  Skottv&ng,  NykOping,  Sweden ;  associated  with  apophyU 
lite,  G.  F5r.  F6rh..  19,  807.  1897. 

See  also  note  by  Pisaui,  Bull.  Soc.  Min.,  19,  85,  1896. 

Thenarditb,  p.  895. — Pseudomorphs  after  mirabilite  from  Aussee  in  the  Salzkammergiit  are 
described  by  Pelikan;  also  pyramidal  crystals  r  (111)  with  the  new  forms  «(113)  and  «  (ISO); 
these  yield  the  mean  axial  ratio,  &'.hihz^  0*5970  : 1 :  1*2541.     Min.  petr.  Mittb.,  12. 476, 1891. 

Tbomsonite,  pp.  607,  1050. — Crystals  from  the  Tulfertbal,  Tyrol,  described,  Habert,  Za.  Er., 
28,  254.  1897. 

See  also  Bagoiite  and  Linioniie, 

Thorite,  pp.  488,  1050. ^Crystals  from  Arendal,  described  with  c  (001),  Hamberg,  G.  F&r. 
F5rb.,  16,  827,  1894. 

Occurs  in  granite  of  the  Trotter  mine,  Franklin  Furnace.  N.  J.,  Kemp,  Trana.  N.  Y.  Acad. 
Be.  13,  76,  1893. 

Tiffui3rlte.  O.  F.  Kun£,  Trnns.  N.  Y.  Acad.  Sci.,  14.  260.  1895.  A  name  proposed  for  t 
hydrocarbon  assumed  to  be  present  in  certain  diamonds,  namely,  those  which,  on  ttiia  aoconnt, 
exhibit  fluorescence  and  phosphorescence.    The  substance  apparently  has  a  bluiah-white  color. 

Tilasite,  Fluor- Adelite.  ff.  I^dgren,  G.  FOr.  F5rh.,  17.  291,  1895.  Massive,  granular. 
IHeavage  in  one  direction  ( A)  distinct,  in  three  others  (B,  C,  D)  less  so.  G.  =  3*28.  Luster  resinonsL 
^fa  cleavage-surfaces  vitreous.  Color  gray  with  a  tinge  of  violet.  A  section  |  A  and  Bz.  showi 
Ihe  ax.  plane  inclined  19"*  to  B  and  28**  to  G. 

Composition  (MgP)CaAs04 .  or  analogous  to  adelite  (p.  1)  with  fluorine  instead  of  hydroiyl 
Analysis,  Mauzelius: 

As,0.  P,0,     PeO     MnO      CaO        MaO     Na-O     H.O        F         CI 

50*91    tr.    014    016    25  32    18*22    0*29    0  28    8-24    0  02  =  103  58  less  (0  =  F)  3*47  =  10011 

Occurs  at  L&nelmn.  Sweden,  with  berzeliite  and  calcite  in  veins  in  the  mangnniferons  (bausmaii- 
'  iiite)  dolomltic  limestone.     Named  after  the  Swedish  mining  engineer,  Daniel  Tilas. 

TiTANiTE,  p.  712.— Crystals  from  Tjauvitel,  Ist^re,  France,  show  the  new  forms  ^'8-20)  and 
(883).  Termier,  Bull.  Soc.  Min.,  19.  81.  1896.  Crystals  from  Tyrol,  Wcinscheuk,  Za.  Kr.,  26, 
602.  18^6. 

Pyroelectridty  investigated,  Traube.  Jb  Min.,  Beil.-Bd.,  11,  209,  1897. 
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Occurs  ns  a  prominent  constituent  of  the  '*  titanite-gneias  '*  from  near  the  Brenner  Pass  in 
Tyrol,  Krtdewyk,  Mln.  pt'tr.  Mitth..  17.  644.  1897. 
Artificial  formation.  Mlcbel.  C.  R.,  116»  880,  1892. 
See  also  Nepiunite, 

Topaz,  p.  492. — Cryst. — Alabnshlca,  new  form  (888),  Jeremejev.  Vh.  Min.  Ges.  St.  Pet.,  27, 
4^.  1891,  and  Zs.  Er.,  22.  74.  1893.  Ilmen  Mta.,  new  forms  (290).  (580).  (415),  (10-818), 
(8-7-15).  (116)?.  and  others  dnubiful.  Soiiheur.  Zs.  Kr  .  20.  232,  1892.  Japan.  Matthew,  Sch. 
Mines  Q.,  14.  53.  1892.  Japan  and  New  South  Wales,  Hahn.  Zs.  Er..  21,  384,  1893.  Mino. 
Japan.  T.  Hiki.  J.  Coll.  Sc.  Japnn,  9.  69.  1895.  EOiderloh  quarry  near  Reeuersreuth,  Fichtelge- 
birge.  forms  (» '9*20),  (l'iri2)?,  BtLcliing,  Ber.  Sencltenberg.  Ges.,  147.  1896.  Crystals  in  collec- 
tion of  U.  S.  Nationnl  Museum,  Ealsle.  Proc.  U.  S.  Nat.  Museum.  21.  361,  1898. 

Investigation  of  inclusions.  Tolstopialov,  Vh.  Min   Ges.,  33.  289.  1895. 

Ilmen  Sl^s  and  Adun  Chalon,  optical  characters  determined,  Thaddeeff.  Zs.  Er.,  23,  536.  1894. 

Occurs  abundantly  in  colorless  crystals  in  alluvial  sands  of  district  of  BatMug  Padang.  Pernk, 
Lacroix  and  Sol.  C  U.,  123.  185,  1896.  Occurs  near  Palestine,  Texas,  in  rolled  crystals.  Euuz, 
Trans.  N.  Y.  Acad  Sc,  13, 144.  1894.  and  Am.  J.  Sc  ,  47.  408.  1894. 

Synthetic  experiments,  A.  Reich.  Ber.  Ak.  Wien,  105  (2).  105.  1896;  Monatsh.  f.  Chemie,  17, 
149.  1896. 

By  a  series  of  accurate  analyses,  Penfleld  and  Minor  (Am.  J.  Sc,  47.  387,  1894)  have  shown 
that  the  ratio  for  SiOs :  AUOt :  F  +  OH  is  constant,  viz.  =  1:1:2,  but  the  amounts  of  fluorine 
and  hydroxyl  vaiy  widely.  This  ratio  gives  the  formula  [Al(F.0H)l,Si04  or  Al(F,0H),AlSi04. 
With  the  change  in  the  relative  amounts  of  fluorine  and  water  vary  also  the  specific  gravity,  crys- 
tallographic  axes,  and  optical  characters.  Crystals  from  the  Thomas  Range.  Utah,  contained 
iilmost  no  water  (019  p.  c.  with  20  37  P);  they  have  G.  =  3  565,  2Ey  =  V26°  53'  and  ^  —  «  = 
0-0104.  Crystals  from  Minas  Geraes,  Brazil,  gave  2-45  H.O  and  15*48  F;  for  them  G.  =  8-582, 
2£  =  84*  28^  and  V  —  a  =z  0'0081.  Between  these  extremes  fall  crystals  from  Colorado,  Japan, 
Siberia,  Saxony.  Maine.  The  presence  of  water  has  also  been  determined  by  Jannasch  and  Locke, 
Zs.  auorg.  Ch.,  6,  168,  821,  1894.  and  Am.  J.  Sc,  47,  886,  1894. 

ToRBERNiTE.  p.  856. — ^Etching-flgures  indicate  monoclinic  symmetry  T.  L.  Walker,  Am.  J. 
Sc.  6,  41,  1898. 

TouRMALiNB,  pp.  561,  1050. — From  Elba,  monographs  on  the  crystallization  (new  forms 
(2-0*2*11)  and  (6'l*6'l))and  physical  characters,  especially  the  refractive  indices,  also  pleochroism, 
K|H;cific  gravity,  hardness,  etc  G.  D'Achiardi,  Att.  Soc.  Tosc,  Mem.,  Pisa,  13.  229.  1894.  also 
Proc.  Verb.,  March  4,  1894.  and  16. 1896.  Isola  del  Giglio,  investigation  of  sections  |  h,  showing 
zon  •!  structure,  idem,  Annal.  Univ.  Tosc,  22,  1897. 

Etching-tigures  investigated,  Traube,  Jb.  Min..  Beil.-Bd.,  10,  460,  1896;  also  Walker,  Am.  J. 
Sc.  5.  178.  1898.     Secondary  enlargement  in  itacolumite.  Derby,  Am.  J.  Sc.  6,  190, 1898. 

Dichroism  for  infra-red  waves.  E.  Merritt.  Wied  Ann..  &&,  49.  1895. 

Anal.— Urulga,  Siberia,  Prendel,  Zs.  Kr.,  20,  93.  1892.  Euhrau,  Bohemia,  Katzer;  also 
from  Beuitz.  Form&nek,  Min.  petr.  Mitth.,  12,  420,  1892.  Nevada  Co.,  California,  W.  H. 
Melville.  Bull.  U.  S.  G.  Surv.,  90,  89,  1892.  Caprera,  Fasolo  quoted  by  Lovisato,  Rend.  Accad. 
Lin<-..4(1)  84.1895. 

Occurrence  of  tourmaline  schists.  Belcher  Hill,  Colorado,  H.  B.  Patton,  Bull.  G.  Soc  Amer., 
lO.  21.  1899. 

Comp. — Penfleld  and  Foote  (Am.  J.  Sc,  7,  97,  1899),  on  the  basis  of  two  new  analyses  of 
widely  diflfereot  varieties  (quoted  below)  which  were  carried  through  with  great  care  on  material 
of  absolute  purity,  and  also  after  a  discussion  of  many  other  trustworthy  analyses,  arrive  at  the 
conclusion  that  all  varieties  of  tourmaline  can  be  referred  to  the  aluminium-borosilicic  acid 
H»AU(B  OH),Si40i».  More  simply  put.  the  acid  derived  is  HsoBisSi^O,! .  the  ratio  of  H  :  B,Os: 
SiOt  being  20  :  1  :  4.  The  constant  relation  between  the  boron  and  silicon  deduced  by  other  ana- 
lysts is  fully  confirmed.  Of  the  analyses  of  others  (for  the  most  part  quoted  in  Min..  pp.  554,  555) 
the  series  by  Riggs  agree  closely  with  the  above  nitio;  this  is  also  true  of  those  by  Jannasch  and 
Kalb;  the  anal yses  by  Rammelsberg  are  (as  stated  by  him)  low  in  wnter  and  require  correction  for 
the  oxidation  of  the  iron.  Corrected  in  these  points  they  also  conform  to  the  above  ratio.  The 
new  analyses  by  Penfleld  and  Foote  are : 

G         810,  TIC,  B,0,  A1,0,  FeO  MnO  MgrO   CaO  Na,0   K^O   L1,0  H,0     F 

1.  DeKalb.eoIorl^M  8*049  |  86*72  006    10*81    29*68   0*22    —    14*92    8  49     1*26     006     —      2*98  0*93s101*n 

deduct  (F=  O)  0*89=  100*  W 

S.  Haddam  Neck.  iTTMn  8*069  |  86*96  0-08   11*00  89*56  2*14  200    0*15   1*28     2*10      —     1*64    8*10  1-13=101  09 

deduct  (F=:  O)  0*48=100-61 

The  cotnpnsition  has  been  also  discussed  by  Kenngott,  Jb.  Min.,  2,  44, 1802,  and  by  Rhcineck. 
Zs.  Kr..  22,  52,  1893. 

Triphymte,  p.  75fl. — The  Influence  of  varying  amounts  of  iron  and  manganese  in  triphyltte 
and  lithiophilite  has  been  minutely  iuvestigatecf  by  Penfleld  and  Pratt,  Am.  J.  Be.,  60,  887,  1895. 
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Tripuhyite.     E,  Bustak  and  G.  T,  Prior,  Miu.  Mag.,  11,  802,  1887 

In  fragments  in  gravel,  these  are  micro-crystalline  aggregates.   G.=6'83.   Color  dull  meoiA 
yellow.     Streak  cnnnrv-yellow.    Translucent.     Refringence  and  birefringence  high.    BlaziaL 
Composiliuu,  probably  2Fe0.8btOB.    Analysis,  Prior  . 

Sb,0»  FeO  CaO  8iO.  A1,0>  TiO, 

66-68  27-70  0  82  185  1*40  0*86  undet.  1-10  =  100 

From  the  clnnnbar-bearing  gravels  of  Tripuhy  near  Ouro  Preto,  Minas  Oeraes,  Brazil.  Ash>- 
ciate<1  with  the  new  species  lewisite  and  de>-bylite ;  also  xenotime,  monazite  cyanite,  rutile,  hema- 
tite, mugiictiie,  etc. 

Troilitb,  pp.  72,  1051.— See  PyrrhoHte. 

Tbcreffkinitb.  p.  718. — On  the  occurrence  In  India,  see  Mallet,  Rec.  G.  Surv.  India,  25. 12S, 
1892.     The  original  locality  is  shown  to  be  Knn  jamalai  Hill  in  the  Balem  district.  Southern  Iiidis. 

TuRQUOis,  p.  844. — Analyses  from  New  Mexico  and  Persia,  Camot,  Bull.  Boc  Min.,  18, 
119.  1S95. 

Occurs  in  the  Jarilla  Mts.,  Dolla  Ana  Co.,  N.  M.,  Hidden,  Am.  J.  Sc,  44,  400,  1898. 

Ttrolitb,  p.  889. — Church,  working  again  upon  material  examined  in  1878  (J.  Ch.  8oc.,  27, 
108)  seems  to  prove  that  the  mineral  (irom  Falkenstein  or  Libethen?)  in  fact  contains  CaCOi 
(11  p.  c.)  as  nn  easentiul  ingredient ;  of  the  total  watei  (15*68  p.  c.)  5*28  p.  c.  was  lost  in  Vftcoo 
and  2-4U  at  100'  C.     Min.  Mag.,  11,  5,  1895. 

Ttbonitb,  p.  166.— Analysis,  Colorado,  Hillebrand,  Am.  J.  Be.,  7,  61,  1899. 

A  partially  described  yttrium-calcium  fluoride  occurs  with  the  astrophyllite  of  W.  CbcyeDoe 
Cafion,  £1  Ptuso,  Colorado,  Gk)nth  and  Peufield,  Am.  J.  Sc,  44.  886,  1892.  Granular,  crystallhw, 
cleaviible.  H.  =  4.  G.  =  4*816.  Color  white,  grayish  or  reddish  white.  Analyds  (Ctenth)  !*▼«• 
(Y.Er),0>  47-58  (at.  wght.  126),  CeO.  0*88,  (La, 00,0. 1*56,  CiiO  19  41,  ign.  1*57.  Fe«0.,  F,  elc. 
undet.    The  formula  suggested  is  CaF«.(T,£r,Ce,l4i,Di)Ft. 

(JiNTAiTis.  p.  1020. — For  description  of  the  occurrence  and  properties  of  this  hydroctrboo 
(also  cHile<l  giUaniU),  see  Locke,  Trans.  Am.  Mng.  £ng.,  17,  162,  1888,  and  Eldridge,  U.  &  6. 
Surv.,  17th  Ann.  Rep.,  Part.  I,  pp.  915-945,  1896. 

Uraninitb,  p.  889.  —  The  varieties  eleveite  and  brdggeriU  yield  helium  (and  other  fssei)^ 
Riiiusay,  Pruc.  Hoy.  Soc.,  68,  65,  81,  1895 ;  69,  835,  1896.  Also  Ramsay  and  Travel^  Aid,  60^ 
448,  1»97.  Lockyer,  ibid.,  68,  67,  118,  116.  192,  198;  69,  4,  1895,  69,  849,  1896;  (and  other 
minenils)  60.  188,  1896.    Tilden,  ibid.,  59.  218,  1896     Langlet,  Oefv.  Ak.  Stockh.,  62,  211, 1896. 

Regarded  as  containing  the  new  substances  polonium  and  radium,  M.  and  Mde.  P.  Coxie  and 
G.  Bermont,  C.  R..  127,  175,  1215,  1898 

Analyses,  Llano  Co.,  Texas ;  Marietta,  S.  C,  Yllleneuve,  Quebec,  Johanngeorgenstadfi*  W.  H. 
Hillebrand,  Bull.  U.  8.  G.  Surv.,  90,  22,  1892. 

Uranotil.  p.  699.— On  the  crystalline  form  (triclinic).  Pjanitzky,  Za.  Kr.,  21.  74,  1808 «  alM 
Jb.  Min.,  2,  249  ref.,  1896. 

Urbanite.    ^.  l^dgren,  G.  FOr.  FOrh.,  14,  251, 1892 ;  BuU.  G.  Inst  Upaala,  2,  77,  106^  1891 
1.  Lindesite,  L.  J  IgluMm,  Zs.  Kr.,  23,  590,  1894. 

Monoclinic,  belonging  to  the  Pyroxene  Group.  Axes  (SJOgi^n^i 
d^tit^  1*1009  : 1  .  0-6058,  /9  =  72'  7.  Forms :  a  (100).  d(pi0), 
m  (110),  p  (lOlJ.  r  (053),  u  (111),  n  (221),  $  (lllK  o  (§21):  alM 
doubtful.  X  (S22  or  488),  y  (9l4).  Angles :  mmT^  92*  40^,  ««'= 
48*  28*,  mu  =  44*  5'.  fii'«  =  59'  6^  (calc,  SJ). 

Habit  pvramidal.  u,  «  prominent  (Fig.  1).  Cleavage,  pria* 
nuitic  (m)  distinct ;  e  less  so.  H=.  5-6.  G.=  8*52  (L.X  8*58  (6.). 
Luster  vitreous.  Color  brownish  black  (L.),  chestnut-brown  (G). 
Streak  light  brown.  Faintly  translucent.  Strongly  pleocbroic 
a  brown,  t  yellow-brown,  r  yellow.  Ax.  pi.  I  6  (010).  a  a  ^  = 
+  16*(L.)to22'(G.). 

In  composition  a  metasilicate  corresponding  to  (Ca,Mg)8iOi 

(diopside)  +  2  KaFe(SiOa)i  (acmite).    Analyses,  R.  Mauzelius,  quoted  by  SjOgreu  (Bull.  G.  InH 
Upsala,  1.  c): 

SiO,  TiO,  A1,0,  Fe«0>  FeO  MnO  CaO  MgO  K,0    Na.0  H.O 

1.  L&ngban  51*61     —      0*74    27*24    054    1*78   4*90   275   0*86    10*59   0'90=rl01*86 

2.  Glakftrn    49*21    006    1*27    2585    0*50    6*71    5*68    1*89   0*40      8*95    1 -05  F  0*20»1001T 

B.B.  fuses  with  difficulty  to  a  magnetic  slag.    Only  slightly  attacked  by  acida. 
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confoiindea  With  schefldtlte  (irod-/K;hefferite).  Also  foiina  at  Ql&kini,  pVotihce  of  tjf^bro.  as 
idiomorpiiic  grAioB  in  a  mixture  of  yellowisb-wblt^  feldspar  and  rhodohitfe.  Tbld  iiilb^JrAi  wU 
pnrtly  investigated  bj  IgelstrOm  (L  e.)  and  called  KH^R»t(0.  Kamisd  kft^r  Ui«  dWUdM  iht^tigttor 
Urban  Hjftrne. 

UtaUita.— 49e6  VariieiU. 

VAtsBiitB,  p.  108.MSfao#ii  by  Peti^ii  to  be  a  miittitv  of  corelUte,  pjrrbodte,  hydtotalcita^ 
sM\erite^  spiuJil  tod  probAbly  limonite,  &.  FOr.  ]^rk.v  ftO,  188, 1898. 

VaU^lte,  G.  Qt0!r6,  Boll.  Acad,  fielg.,  29,  506. 1895 ;  3i,  586.  1895.  A  colbrless  or  pale- red 
•rthorhoTnbic  ampblbola  accompanjing  the  tiolet  tremolite  of  EdWards.  N.  Y.  In  prlsmbtic 
crystal^  with  a  QOO).  9H.  (110),  x  (920)?.  (021)? ;  iMn"*  =  54*  80".  Cleavage  ifo,  klso  (according  to 
Ih^  author)  parallel  to  the  plnkcoids,  atid  sev^^al  brachyidomes..  d.  =  4*5.  G.  =  2*88.  Opticallr 
negative.  Ax.  pi.  |  h  (010).  Bx.  ±  a (100).  2B  =  90*  28*.  2V  =  51'  apjirox.  y-fi  =  00086.- 
Cbmpobitioti  RSiOt  <t>r  IhAt  of  antbbpbvllitl».  deduced  from  the  Analyais  by  Renayd  :  SIO«  08*02. 
MgO  27-99.  ObO  6-04;  Fe,0«  1*28.  MdO  2*88.  K«0  089.  H.O  818  ==  99-28.  Eaaily  fusible  to  a 
White  opaque  bead.    Named  af  t^r  t>6  la  Vallee-Poufisln. 

Varibcite,  p.  824. — From  hear  Lewiston,  Cedar  Valley.  Tooele  do.»  UlUh.  compact,  nodular 
or  crypto-ciystalline.  color ,  bright  green ;  analysis,  R.  L.  Packard  G.  2*62 :  PiOs  44*40. 
A1,0»  [82-65].  B,0  22*95  =  lOO.  Am.  J.  8c..  47.  297,  1894.  ThU  variscite  has  been  called 
utiMiU.  see  G.  F.  Eunz,  16th  Ann.  Rep't  U.  8.  G.  8iirv.,  1894-5,  Part  IV,  p.  601».— See  also 
WardiU, 

Ybrmicttutkb,  p.  664. — A  hydro-mica,  largely  but  not  wholly  altered  to  vermiculite.  from 
Hocky  Hill.  N.  J.,  has  been  analyzed  by  F.  W.  Clarke  and  N.  H.  Dkrtoh.  It  i^  unusual  in 
containing  a  lar^e  percentage  of  iron  (FesOt)..and  a  ferric  mnscovite  la  kdggested  ks  part  of  the 
unaltered  compound.    Am.  •!.  8c.,  7,  865.  1899. 

Ve8UViani,tb,  p.  477i— Oiysl. — Mte.  8omiha  and  Zermat^  hew  forlfas  (observed,  except  iR 
once  only):  r(106).  5(22*),  F(552),  Tr(l4*14*5).  £(18*5-5),  IT (722).  ^01*4-4>,  also  (1818  4)? 
Boecker,  Zs.  Er.,  20,  225,  1892.  Vesuvius.  P.  Franco.  Giorn.  Min..  4,  185.  1898;  also  iu  full 
In  Boll.  Soc,  geol.  Ital.  11.  No.  2,  1898.  Mohograph  with  optical  deterhifbatioiiS,  ahalvses, 
discussion  of  composition,  etc.,  Weibull,  Zs.  Er.,  26, 1,  18^95.  Friedebtitg,  8ilteia,  Graber,  Min. 
petr.  Mitth..  l^l,  884,  1897. 

Optical  characters  fully  discussed^  Klein,  Jb.  Min.,.  2,  106,  1895. 

Oomp.— tJral,  analysis  of  a  chromluta-beaHng  variety  (2*81  |).  c.  Cr,0,).  Sofirt  Hudbeck,  G. 
FOr.  FOrh.,  IB.  607, 1^8.  Harstig  (4*81  p.  c.  MnU)  and  Yaticbk  (anal,  by  Mftuzelius),  discussion 
of  the  composition  of  the  species  in  general,  Hj.^5^^n,  G.  F&r.  F5rh.,  17,  267.  1895.  Analysea 
and  discussion  of  composition,  Jannasch  and  Welngartet^  Zs.  anorg..  Cb.,  11.  40,  1895.  Com* 
position  discussed,  Itaihnielsb<erg,  Jb.  Mid.,  2»  i5t,  1^.    See  UlSd  Vl^ibull,  above. 

VIoLak,  j).  te6.^-86e  iV^o«»n^,  p.  jfr. 

YiviANiTis,  p.  814. — Occurrence,  origin,  etp^.  (n  province  of  Drenthe,  Netherlands,  G.  M.  van 
Bemmelen,  Arch.  N6erland,  Harlem,  3u,  2((,  1897. 

Occurrence  in  the  Mecklenburg  moors*  A.  Gftrtner,  Arch.  Yer.  HeckL*  61»  1897  (and  loaug 
j!>is8.,  Rostock). 

Wardite.    J.  M,  Datidon,  Am.  J.  Sc,  2.  154,  1896. 

MaaslVe.  encrusting:  with  concretionary  structure,  in  part  oolitic.  H.  sr  5.  G.  s  2*77.  Luster 
▼ftreons.    Color  light  green*  blujsh  green.     Streak  white. 

Composition,  2Al,Oi.PsOi.4H,0  or  A1,(0H).P0«  +  iHsO.    Analysis,  Davison,  1.  c.: 

P,0»  AU(),  CbO  ^eO  MgO         Na,0        E,0  fi.O 

84-46  t88-25l  004  t)*76  2*40  6*98  0-24  17*87  =  100 

Orctira  etachisting  cavities  In  nodular  hiastes  6f  the  fariaeite  from  Cedar  Yalley,  Utah 
abbve).    Nimed  after  Ph>f.  Heiiiy  A.  W^ni  of  Rotehestet,  N.  T. 


'MriVBtLitK,  p.  ^2. -^Crystals  described  from  Arbrefontaine,  Belgium,  G.  deaftro,  Mem.  AcaH. 
B^lfr.,  63 J897.  ^  ,^^  ^ 

AnalykdB  by  Camol,  C.  R.^  ll^,  9tt5,  1894. 

Dccur^  ki  the  Dunellen  phosphate  mines,  Marion  Co..  Florida,  Hoses  and  Luquer,  8ch.  Mlnat 
^,  13,  268,  1892. 


WAtMrtto.    Bltkntr.  7m.  Kr.,  3^  12S,  I8M.— See  AndorOt. 

WeldiU.  F.  jr.  iTrauM  [Proc.  R.  8oc.  Tumanla,  1884]  quoted  by  Fetterd,  Cetslogne  of 
Hlnenli  of  Tmdi&iiIk,  p.  94,  1896.  A  white,  •morphoiu  Bubataiice,  coDtalnfof  cbiefl;  illici, 
slutnlna  fend  lodK,  but  of  uDdetenulned  coinpo«l(lon.  H.  =  6'S.  Q.  =  S-98.  Occur*  with  buidi 
of  quKrtzIte  and  is  probably  derived  from  the  alteratku  of  a  felaitic  rock,  nom  the  Weld  rlTcr 
Upper  HuoD,  Twmania. 

Valuta.    J.  3.  PraU  and  H.  W.  Foots,  Am.  J.  Be,  3,  448.  1897. 

ModocHdIc.  Axego:i:i  =  0-768:1:1846;  /)  =  «■!? 
1.  2.  =  001  A  100.  Heuiired  angles:  ac  =  SS' ST ,  Im  =  SS'  W. 

oa  =  78*  ff,  U  =  M*.  In  complex  IwiDLed  crystnU  (flgl. 
1,  S)  analngouH  to  famlltar  Torraa  of  barmoiome  and  pbil- 
llpeite.  but  without  atriatltma  nu  tbe  b-facea. 
r  Cleavuge  none.  Brlllle.  H.=4-4'5.  G.  =  S-STB-S'SM. 
Luster  vltreoua.  ColorleM  to  white.  Opilcally  +.  Bi 
refriDKeDce  low.  Bi.  J.  6  (010).  Bi,  a  4  =  -  M',  Ai. 
aogle  large. 

Compoaitlon,  RAt.Sl.O.g.SR.O  where  R  =  Ba  :  Ca :  E, 
=  1 :  S:  8.  TUIs  requires:  Bilfca  43-B,  alumjua  343.  Iwrjii 
a-6.  lime  T'3,  potash  S'l,  water  12'9  =  100.  Wellaile  Ibu) 
fulls  IdLo  ihe  Plilllipslle  Group,  couinining  less  wUer  lliu 
tbe  oiber  members  (cf.  iilia.,  p.  STl).  It  is  sliowu  further 
■hat  It  is  to  be  expected  that  pliilXpaite  kIioiiIU  coouia 
4H,0,  not  iJBiO  aa  usually  accepted  (see  PhiiUpiiU). 
Analysis: 

8iO, 
I        43-80 
About  one  molecule  of  water  Is  give 
S00°.  and  the  remiiiniier  at  a  red  heat. 

B.B.  exfoliulea  sligbtly  nntl  fuses  at  2'5-3  to  a  white  bead.  Yields  water  readily  la  the  dosnl 
tube.     E^isily  decomposed  by  bot  hydrochloric  ucid  with  sfpamtioD  of  atlica. 

Found  iu  Buck  Creek  corundum  mine  iu  Uluy  Co.,  N.  C-i  occurs  In  amall  crystals  with  chiha- 
lile  oi)  feldspar,  also  on  corundum.     Named  after  Prof.  E.  L.  Wells  of  New  HaTeu,  Coau. 

Wbrhbsite,  p.  488. — As  n  contact  mineral  tn  the  Adamello  Group  and  discussion  of  compo* 
aition  iDual.).  S]ilomou,  Hiu.  petr.  Hilth..  16.  150,  1895.  It  fs  argued  that  dipffre  Is  to )«  rcgatilcd 
uot  ns  a  tiefluile  scapollte  type  but  as  belongiug  la  part  to  wemerite,  in  part  to  micaoDlic. 

Wrstakitr  (Tenanlte),  p.  499  — Welbull  baa  cnnSrmed  Oroth's  suggestion  that  the  mlncnl 
is  nil  iillereilaiidaluslie.  As|>eclmeD  examined  by  him  showed  a  nucleus  of  audalusitesurrouodnl 
by  pyrupbyllite.     O.  FOr.  Fflrh.,  20,  ST,  1898. 

WhartonlU.    &  If.  Brnmeat,  3.  Am.  Cbem.  Soc.  14,  No.  7.    Bee  FyrlU. 

Win 
tions).  Miu.  petr.  tjiltb.,  IB,  351.  1898, 

WiCKBLRAUaziTE.    B,  Qohtn,  Ann.  Mua,  Wlen,  8, 167,  1891, 

WiLLBMiTE,  p.  460.— PenOeld  baa  detcribed  colorlesa  prismatic  cryatala  from  the  Herriu 

L  a  3.  4. 
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mine,  New  Uestco,  vfth  the  new  forms  ■  (Olll).  «  (3118),  « (1^6)  (Fig-  1):  colorlen  rbombo. 
iiediml  crTilali  iFlg.  3)  from  tli«  Sedalin  niitie,  Sslida,  Colo.:  also  pftle-CTeeD  prismatic  crytials 
from  PrnDklin  FuTDace,  N.  J.  (Plga.  B,  4)  with  A  (S!»)).  <  (llSS),  x  reiaiT.  Am.  J.  6c.,  47.  SOB, 
18H, 

Elcbiiig-flgurea  investtgaled,  Traube,  Jb.  Htn.,  Beil.-Bd.,  10,  468, 1896. 

WmyMiite.    B.  F.  Pittman.  Proc  R,  Soc.  N.  S.  W.,  27,  866,  1898. 

Isomciric  :  maasiTe.  CleaTiige :  cubic,  perfect.  lecture  uneven.  Brittle.  H.  =  fi'S. 
G.  =  6  87.     Luster  metallic.     Colur  between  tin-white  siiil  steel-gray.     Streak  grejlati  black. 

ComposlUnn  a  aulpk-aDtimonide  of  cobalt  and  olckel,  Co8i.ITiSi.CoSbt.KiSb,.  AtialTib^ 
J.  C.  H.  Hiagaye: 


IS  64 


Co 


Ni 


a  globule. 

-- —  ,—   j_jia  townifali 

dyacrBsite  in  a  gaugue  of  cilcite  and  (iderlte. 

WiKBBKROiTB,  p.  070  —Bod  mania,  Bararia,  analyaee,  Tbiel,  Za.  Kr.  33,  200,  1801 

WiTHXRiTB,  p.  384.— In  parallel  growth  with  barile,  HOgge,  Jb.  JDb.  1,    302, 18IUL 

WoLrBAMiTB,  p.  M2.— OccurreDce  lu  Bolivia,  described  by  Freosel.  anaiyda  by  SIpAce,  Min. 
1.  petr.  MIttb..  16.  256. 1800. 

Occurs  (C.  E.  WarrcD,  prlv.  contr.)  in  Lawrence  Co..  South 
Dakota,  la  small  brilliant  black  crystals  (Fig.  1]  in  a  bl^hly  sill. 
ceouB  matrix.  Obaerred  forms:  a  (100),  c  (Ooi).  b  (OlOi,  J  {210), 
'  wfllO),  ((7-11-0)  new,  ((102),  y  (lOl),  /(Oil),  J  (113).  The 
I  angles  sbow  a  cloae  agreement  with  thaw  given  for  ordinary 
wolframite.  B.B.  the  ciystali  show  no  reaction  for  manganese; 
they  are  hence  Inferred  to  be  the  pnre  Iron  tungttate. 

WoLnBxiteiTB.— See  OhaUaUibitt. 


Nfw  Hnrtford,  Oneida  Co.,  N.  T.,  shows  strong  greenish-yellow  phoaphoreacence,  HlUebrand, 
Am.  J  He.  1.323.  1806. 

Occui^  wiih  gehleuite  and  hexagonal  CaSiOi,  In  slags  from  PHbiam,  Beberdey,  Za.  Kr 
19.  ie»4. 

An  essential  cousliluent  lu  apllte  from  Qu£dKut,  ArlSge,  Lacraiz,  Bull.  Soc.  MIn.,  31,  373, 
1898. 

Crystals  altered  to  pyroxene,  Diana,  Lewis  Co.,  N.  Y.,  C.  B.  Smrth,  Jr.,  Am.  J.  Sc.,  4,  809, 
1897. 

Sit.— Jarilla  Hts.,   Doha  Ana  Co..  Hew  Heiico,   crystak  heml- 
)  below  only,  whUe  c  (001),  «  (102),  «  (101),  n  (111),  x  (SIQ  occur 


?4  AK'm^ix  I 

Emung.|igurfs^o  nptrto^hf^iiporpUlc^ni^n^^lrY.  Tnjubp,  Jb.  Wo..  Bell  -1*1..  Ifi,  «7, 18W. 
Observutions  ou  optical  aoomalies.  A.  da  Gramont,  Bull.  Boc.  Mio.,  16»  127,  1893. 

WuRZiTB.  pp.  70,  1051.— Artif.  cryst.  described,  Traube,  Jb.  Min..  Beil.-Bd.,  8,  151. 18M. 

beloop 


q  (551).  Pill  I).  ^  (551);  also  a  (100).  n  (053).  r  (112).  M233).  A  (384).  and  on  rilthiijcrite  /(il5). 
y  (443).  /o  (332).  i?  (112),  7(443).  Angles   mm'"=2 124'.  Cfi\  ««=(»•  I4',  1^  =  48«  ?2^.  cP=  4jr  IC. 

Crystals  tabulaf  I «,  Ufu^lly  stout,  y^giiixi  yeiy  th)9  s  ^  mas^r^  earthy.  ^\nB :  tw.  pi «. 
commoo. 

Oleaviiga  e^  disUaot.  Fifcturo  suboonohoidal.  Brittle.  H.  =:  2-3.  6.  =  5  54.  Litster 
adamnutiue  to  pe«r43F.  Color  bsoi^o.  ont^g^-red  ;  by  traosnitted  Hght,  leraoD-y«lk>w.  fiimik 
orange-yellow,  Tninsparent.  Optically  — •  Birefringence  strong.  a!z.  pi.  ±  b  (010).  Bz«  nearly 
±  e  (001).    2B  =  1 W  hppiioi. ;  p  <  •.  ' 

Composition  same  as  for  proustite,  AgtAsSt  or  3AgiS.  AsaSt.    Aaalyals,  Prior  (oonoctad); 

fWbpfg.  G.  =  5W   A«l4-«^  Ellfk'^   Ag6fi-15  =  «|-.liJ 

Xanttioconite  occurs  in  calcite  at  Freiberg,  Saxony,  the  original  locality ;  also  at  Johano- 
georgeustadt.'l^riir^  In  jBlsass,  A)idels(adt  and  Oliaftarcyip. 

Xanthopftvlutb,  p.  032.— FofiMiotfte,  Zlatoust,  a&al,  and  dlM^ussioa  of  oomposltioii,  Oiarfce 
and  Schiiuider.  Am.  J.  Sc..  43,  370,  1802. 

XxKOTms:.  P-  748.— Onrit.— Brazil  Hussak,  Min.  petr.  Mittb..  18,  4(U|.  1822. 

An4-EiP»W9Vi.  CoTorado,  Penfleia  obtalpw^ :  P,Oj  8211,  |Y,Br),oVW-78.  ign.  018  = 
100-07  |iit.  weight  of  Y,Er.  118);  G.=:  5  106.  A19.  J.  8c..  46.  im,  1893.  jAnalyees  (fiaiins)  fiom 
the  Brindletown  gctld  district.  Burlie  €k).,  K.  0.,  7reeu  and  brown  var.'  Hidaea.  Am.  J.  8c.,  46, 
255.  i8M3.      •       ^  .     .        .     f.r  ^,  !       .  T- 

Occurrence  on  New  York  island,  Niven,  Am.  J.  8c.,  SO,  95.  1805.  In  Calvia  township, 
Kipissiug  district  OnUirio  (mass  of  812  mmsX  Hoffmann,  Rep.  G.  Canada,  9,  18R»  ISOtt.  Di»> 
tribution  in  European  rocks,  Derby,  11,  804, 1887. 

Zbolits^,  pp.  5?(M11Q.— piscM^ion  pf  tl|e  epwpositipn  of  tl^e  swfl^  F.  W.  OI»rk«,  An.  J. 
8c..  48.  137. 1804.  Bull.  U.  S.  G.  Surv.,  125.  Also  as  to  the  part  played  by  (he  wiOer,  Q.  Aiedel, 
Bull.  80c.  Hlx)..  81  %  ;8W. 

See  also  AncUciie,  etc. 

ZiNCiTS.  p.  208.— Franklin  Fqcnaoe,  K.  J.,  hemimorphic  crystals  with  m  (lOlO).  e  (0001)  and 
a  pyramid  o  probably  (20iS).  measurod  m  =  l5«  82':'anafysia  b^  Schau  a^m :'  8nO  26^8^  MnO 
8-38.  Fe«Os  0*43  =  90-96.  Grosser.  Zs.  Er.,  20,  354.  1892.  Ciystals  from  B'nmklin  memauicd  bv 
Moses  show  two  pyramids,  interpreted  as  (4045)  and  (50S4)  if  ^=  1*6219.  School  Mines  Q..  lo, 
226  I82k  .  ' 

On  arUfieiAi  crystivla,  \^  part  tviP%  Oertr%  Am-  Sw-  Q-  »?|g..l8»  gl.  !»*?  (•^^''^  Z»-  Kr., 
24.  618).     Also  Rics.  Am  J.  So.,  48,  356,  1894  ;  Traube,  Jb.  Min..  BelL-Bd.,  9.  147,  1894 


ZiNKBNiTE,  p.  112— Crystals  from  Wolfsberg  in  the  Harz  show  the  form:  ««  (100),  e  (OOIX 
€  (102).  Spencer.  Min*.  Mag..  11,  188  1897.  H^s  notes  also  relation  iu  form  to  chalcostibite  and 
other  similar  species.     0f.  also  Luedecke.  Miq!  d.  Harzes.  121.  1896. 

Occurs  at  Cinque  YaMc.  Val  Sugana.  fyro),  Sandberger,  Jb.  Min..  1,  196,  1894.  Also  at 
Oruro,  Bolivia  (j^nal.  by  Maun).  Stelziier.  jj^.  G.  ^is^r,  49,  86,  1897.      " 


Zinkmannners.  —  4.  Bn^nieehner^  [Jb.  'S^t.  Land.-Mus.,  ^lagenfur^.  2%.  1^  180S,]  Za 
Kr..  26,  432.  A  hydrjited.  ccAmpouu^j  of  ZuO  ai)^  ^mQ|*  ^llllivf^^  90inMC|  ^  color  dark  brown 
or  gray.    Occ^i^  with  o^laii^ipe  at  ^^fsl^rg,  Ctti-i{i|l^ia. 

Zircon,  p.  482. — Crystals  described  from  the  nephelite-syenite  of  Dungannon.  Oou,  Pt«t^ 

^Pii^'*«*S»i5J*^J¥oa«?*^°^^*?^''''  Mjs*  new  f^rms  (601).  i^mi  (7«),  (546),  JenmMJer, 
Vh.  Mlu.  ^e^.,  33,  1^^  189Qj 
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Oiyilals  from  the  Meredeth  Fraeman  mine  io  HendeiBon  Ca»  K.  C,  ufe  cradform-twins  with 
the  followinir  twinning  plmnes :  e  (101)  Fig.  1,  p  (111)  Fig.  8,  d  QM)  Fig.  8,  0  (774),  « {7SXi\ 
M  (881),  Hidden  and  PnUt»  Am.  J.  8c.,  6.  8§i3,  1898. 

I.  &  a. 


Ocean  in  the  Toluca  meteoric  iron.  Laspevret,  Za  Er  ,  t4,  466, 18ML 

Synthesis,  Ehnuhchov,  Jb.  Min.,  2,  288,  1888. 

Analysea  of  cjrrtolite  from  Mt  Antero,  Colorado,  Genth,  Am.  J.  Sc.,  44,  887,  1888. 


arkeUte.  B.  iruiMJkand  O.  T.  Prior.  Min.  Mag.,  11,  88,  1805 ;  Q.  T.  Prior,  ibid.,  11,  180, 
1887.    R  Eiuaak,  Min.  petr.  Mitth.,  14,  408,  1884. 

Isometric.  In  octahedrons,  sometimes  with  cubic  faces ;  crvstala  flattened  and  striated  |  o, 
due  to  poly  synthetic  twinning.    Spinel  twins  common,  also  fourlings. 

Cleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  5'5.  G.  =  4*706-4'741.  Luster  resinous. 
Color  black.    Nearly  opaque  ;  dark  brown  and  isotropic  in  thin  splinters.    Non-magnetic. 

Composition,  R0.8(Zr,Ti,Th)Ot.  Analysis,  G.  T.  Prior,  1.  c,  p.  180  (also  an  approzhnate 
analysis  in  p.  88): 

ZrOt      TiOt    ThO.   Ce.O.  Y.O.?    UO,     FeO      CaO     MgO     ign. 
G.  =4  741     53-88      1485      781      8*52      0*21      140      7*78      10*78      0  22      102  =  88-08 

Found  with  baddeleyite.  perovskite,  etc.,  in  the  decomposed  magnetite  -  pyroxenite  of 
Jacupiranea.  8.  Paulo,  Brazil. 

Nameanfter  Prof.  F.  Zlrkel  of  Leipzig.  The  same  name  was  earlier  given  (1887)  to  a  rock 
by  M.  £.  Wodsworth,  cf.  Am.  J.  Sc,  6, 158,  1888. 

ZoiBiTB.  pp.  618,  1085. — Relation  to  epidote  discussed  with  description  of  crystals  from 
Zerniatt  and  Prftgratten,  Weinschenk,  Zs.  Kr.,  26,  156,  488»  1886 ;  see  also  CHncaainU. 

On  the  optical  characters  of  ordinaiy  zoisite  (ax.  pi.  I  b  (010),  dispersion  p  <  « large),  also 
those  of  " /^zoisite**  (ax.  pi.  |  e  (001).  dispersion  p  >  «  small,  variable),  and  the  relation  of  these 
varieties  to  eiich  other,  see  Termier,  Bull-  Soc.  Min.,  21, 148, 1888. 

Occurs  at  Flat  Rock  mine,  Mitchell  Co.,  N  C,  with  monazite  and  allanite,  analysis  by  Bakins, 
yf.  £.  Hidden,  Am.  J.  Sc.,  46,  154, 1888  (in  Bull.  U.  S.  G.  Surv.,  113.  Ill,  1888,  same  anaL 
credited  to  James's  mica  mine,  Tanoey  Co.,  N.  C.) 

ZoNocHLORiTB,  p.  610.— See  Chiora9troliie. 

ZuNTiTB,  p.  486. — Occurs  in  minute  tetrahedrons  in  an  altered  porphyrite  near  Red  Mountain, 
Ouniy  Co.,  Colorado,  Penfleld,  Am.  J.  Sc.,  46,  887,  1888.  The  mean  of  two  analyses  gave: 
SiO,  2411,  A1.0.  57-20,  Fe.O>  0*61,  CI  8*68,  F  5  81,  H.O  11*18,  P.O.  0*64,  CaO  0*11,  Na«0  0*48  =: 
102*70  (deduct  O  8*08)  s  88*67.  This  confirms  Hillebrand's  resulu  and  the  formula  given  in 
Min.,  p.  486. 
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PREFATORY   NOTE 


This  Second  Appendix  to  the  Sixth  Edition  of  the  System  of  Mineralogy  issued  in  1892  is 
designed  to  make  the  work  complete  up  to  the  beginning  of  1900.  Its  preparation  was  begun  by  the 
Senior  Editor  soon  after  the  publication  of  the  First  Appendix  in  1899,  and  carried  forward  at 
intervals  down  to  1906,  when  he  was  finally  compelled  to  relinquish  it.  The  work  was  resumed 
by  the  Junior  Editor  in  1907  and  carried  through  to  completion. 

During  the  ten  years  of  mineralogical  investigation  which  this  appendix  covers,  a  large  amount 
of  material  has  been  published.  An  evidence  of  this  is  to  be  found  in  the  two  hundred  new  names 
which  are  given  in  the  classified  list  in  the  Introduction.  About  sixty  of  these  new  names  on 
account  of  the  completeness  of  their  descriptions  seem  to  have  a  warrant  for  their  acceptance  as 
new  species.  The  other  names  are  either  of  imperfectly  described  minerals  or  variety  names  of 
well-recognized  species. 

The  descriptions  of  the  new  species  included  in  this  book  are  given  concisely  but  completely. 
It  waa  found,  however,  impracticable  to  follow  the  plan  adopted  in  the  System  and  the  First 
Appendix  of  recalculating  all  the  angles  and  crystal  constants  of  the  new  species.  This  has  been 
done  in  a  few  oases,  but  in  the  majority  of  the  descriptions  the  figures  of  the  authors  have  been 
accepted  without  verification.  In  the  cases  of  some  of  the  new  species  with  complex  crystals  it 
has  been  inqpoflsible  to  give  the  complete  lists  of  the  forms  identified  upon  them.  The  method 
followed  has  been  to  give  the  more  common  and  prominent  forms  and  to  indicate  the  number  of 
those  not  listed. 

For  an  explanation  of  the  AbbreoiaUona  made  use  of  in  the  case  of  periodicals,  also  of  the 
eryBtallographical,  optical  and  chemical  symbols  employed,  reference  is  made  to  the  Introduction  to 
the  System  (1892),  pp.  xlv-li  and  pp.  xiii-xl.     General  abbreviations  are  explained  on  pp.  Ixi-lxiii. 

The  bibliography,  while  not  intended  to  be  exhaustive,  contains,  it  is  thought,  the  titles  of  all 
the  important  volumes  published  between  1899  and  1909. 

YAIiB  UinVKBSITT, 

Nvw  HAvmr,  Comi.,  July  1,  IMS. 
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CLASSIFIED  LIST  OF  NEW  NAMES- 


I.  NATIVE  ELEMENTS,  Min.  pp.  2-32. 

Araensulfurite  (p.  9).    Var.  Sulphur,  Min.  p.  8. 

QnisQUEiTE  (p.  87).    Chiefly  C  and  S. 

Soaesite  (p.  11).    Nickel-iron  alloy,  near  Awaruite,  Min.  p.  29. 

II.  SULPHIDES,  TELLURIDES,  ARSENIDES,  ETC.,  Min.  pp.  33-108* 

Absenbchwefbl  (p.  9),  Aafi^  +  H,0. 

Patkonitb  (p.  79),  VS4  (?). 

Kaweanawita  (p.  59),  (Cu,Ni,CO),Afl. 

Stibiodomeykite  (p.  97).    Var.  of  Domeykite,  Min.  p.  44. 

MOHAWXTTE  (p.  70),  (Cu,Ni,C0),A8. 

Ledouxite  (p.  62),  Cu^Afl. 

Rickardita  (p.  89),  Sanfordite  (p.  90),  Cu^Te,. 

Kalooorutb  (p.  58),  HgAu^AgeTe,. 

Coolgardite  (p.  31).    Telluride  of  Au,Ag,Hg.    Probably  a  mixture. 

Ghafananita  (p.  27),  Cu^S.Fe^Ss.    Near  Chalcocite,  Min.  p.  55. 

TaaUita  (p.  104),  PbS.SnS,. 

Bravoite  (p.  19).    Nickeliferous  Pyrite,  Min.  p.  84. 

Badenite  (p.  12),  (Co,Ni,Fe),(Aa,Bi),. 

Speculite  (p.  95).    A  silver,  gold  telluride  near  Sylvanite,  Min.  p.  103. 

Von  Diebttte  (p.  110).    Telluride  of  silver  and  bismuth. 

III.  SULPHO-SALTS,  Min.  pp.  109-151. 

HiSTRixiTE  (p.  52),  7Bi^,.2SbA-5CuFeS,. 

Hntchinsonita  (p.  53),  (Tl,Ag,Cu)^.A8,S,  +  PbS.A8,S,  (7). 

Trachmannita  (p.  107),  AgsS.AsjSa,  rhombohedral. 

Smithita  (p.  95),  Ag^.AsjS,,  monoclinic. 

LrvEiNQiTE  (p.  M),  5PbS.4A83S,. 

Bmmnhaaarita  (p.  13),  4PbS.3As^,. 

Seugmannite  (p.  92),  Cu3S.2PbS.A8aS,  (?)    Near  Boumonite,  Min.  p.  120. 

Lengenbacbitb  (p.  62),  6PbS.(Ag,Cu)|S.2A83S,  (?) 

Antimon-lusonite  (p.  7).    Var.  Enargite,  Min.  p.  147. 

SuLVANrrB  (p.  101),  3Cu^S.VA- 

IV.  CHLORIDES,   BROMIDES,   IODIDES,  Min.  pp.  152-182. 

1.  Anhydrous  Chlorides,  etc. 

Klalxiita  (p.  59).    Mercury  ammonium  chloride. 

Chlomatrokalite  (p.  28).     A  mixture  of  Halite,  Min.  p.  154,  and  Sylvite,  Min.  p.  15d 
Chlonnaiiganokalita  (p.  28),  4KCl.MnCl,. 
Cbloragryrite  (p.  28).    Same  as  Cerargyrite,  Min.  p.  158. 

vu 


▼Ul  CLASSIFIED  LIST  OF  NEW  NAMES. 

Bromargyrite  (p.  20).    Same  as  Bromyrite,  Min.  p.  159. 

lodembolite  (p.  55),  Ag(Cl,Br,I). 

Bixmeita  (p.  89),  FeCl,.3KCl.NaCl. 

Vmiaumite  (p.  110),  NaF. 

OryoUthionite  (p.  33),  LisNa^I^Fi,.    To  follow  Cryolite,  Min.  p.  160. 

2.    OXYCHLORIDES. 

Terlingoaite  (p.  104),  Hg^QO. 

Egglestonite  (p.  37),  UgjClfi. 

Rafaelite  (p.  87).    Same  as  Paralaurionite,  App.  I,  p.  50. 

Paratacamita  (p.  79),  CuCl,.3Cu(0H),.    Near  Atacamite,  Min.  p.  172. 

KoENENiTE  (p.  60).    Justite  (p.  58).     Oxycbloride  of  Al  and  Mg. 

V.  OXIDES,  Min.  pp.  183-260. 

Pseudochalcedonite  (p.  87).    Var.  of  Chalcedony,  Min.  p.  188. 

Montroydita  (p.  71),  HgO. 

Cadmiumoxtd  (p.  21),  CdO. 

Melanochalcite  (p.  67),  Copper  oxide  with  SiO^,  CO,  and  H^O. 

CoRONADiTE  (p.  32),  (Mn,Pb)Mn307. 

HoLLANDiTE  (p.  52),  m(Ba,Mn)2MnOs  +  nFe^CMnOj^),, 

HydrogOthite  (p.  54),  3Fea03.4H20. 

Esmeraldaite  (p.  40),  Hydrous  ferric  oxide-^^ 

Brostenite  (p.  20).     Manganite  of  Mn  and  Fe. 

VI.  1.  CARBONATES,  Min.  pp.  261-309. 

Glendonite  (p.  46).    Calcite  pseudomorphs  after  Glauberite. 

KuTNOHORiTE  (p.  61),  (Ca,Mn,Mg,Fe)CO,. 

Manganospherite  (p.  66).     Manganiferous  Siderite,  Min.  p.  276. 

Lacroisite  (p.  61).     Mixture  of  Rhodochrosite  and  Rhodonite. 

Conchite  (p.  31).    Same  as  Aragonite,  Min.  p.  281. 

Zejrringite  (p.  114).    Var.  of  Aragonite,  Min.  p.  281. 

I^esbergite  (p.  62),  2MgC03.CaC08  (?). 

Oordylita  (p.  31),  (BaF)(CeF)Ce(C0,)3.    Related  to  Parisite,  Min.  p.  29a 

BynchiBite  (p.  102),  CeFCaCCO,),. 

Rutherfordine  (p.  90),  U0,C03. 

AncyUta  (p.  5),  4Ce(OH)CO,.3SrC03.3H,0. 

Tychita  (p.  108),  2MgCOK.2Na,C03.Na3S04.    Related  to  Northupite,  App.  I,  p.  48L 

RosASiTB  (p.  89),  2Cu0.3CuCOa.5ZnCO,. 

Bleimalachtte  (p.  16),  2CuC0,.PbC0,.Cu(0H),. 

Otavite  (p.  77),  basic  cadmium  carbonate. 

Artinita  (p.  9),  MgC03.Mg(OH)2.3H20. 

Giorgiosite  (p.  45),  4MgC0,.Mg(0H),.4H,0. 

BrngnataUita  (p.  21),  MgC03.5Mg(OH)3.Fe(OH),.4H,0. 

VI.  2.  SILICATES. 

A.  Anhydrous  Siucates,  Min.  pp.  310-562. 

LancoBphanita  (p.  64),  Na4Ba(TiO)2(Si205)s.    Related  to  Eudidymite,  Min.  p.  313. 
Isorthose  (p.  57).    Var.  of  Orthoclase,  Min.  p.  315. 

Paracelsian  (p.  78),  BajAlgSigO,,.    Probably  var.  of  Celsian,  App.  I,  p.  15. 
Clinoenstatite  (p.  30).    Magnesium  pyroxene. 
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Pigeonite  (p.  81),  Violaite  (p.  110),  iEgirine-hedenbeigite,  Blanfordite  (p.  16).    Var.  of  Pyroxene, 
Min.  p.  352. 

Kunxite  (p.  61).    Var.  of  Spodumene,  Min.  p.  366. 

Torrensite  (p.  107).    Probably  a  mixture  of  Rhodonite,  Min.  p.  378,  and  Rhodochrosite,  Min. 
p.  278. 

Paeudowollastonite  (p.  83). 

Alamosita  (p.  1),  PbSiO,.    Near  Wollastonite,  Min.  p.  371. 

SchiioUta  (p.  92),  HNa(Ca,Mn),(SiO,),. 

Soretite  (p.  95),  Sz^henyiite  (p.  102),  Tschemich^wite  (p.  108),  Osannite  (p.  77),  Winchite 
(p.  111).    Var.  of  Amphibole,  Min.  p.  385. 

II  III 
Bhonite  (p.  88),  (Ca,Na„KJ,»Mg«F^Fe^l4(Si,Ti)eOM.    Related  to  ^nigmatite,  Min.  p.  403. 

Oehmite  (p.  76),  6(Mg,Fe,Ca)0.6SiO,.H,0.  • 

Wbinbergeritb  (p.  Ill),  NaAlSiO^  +  FeSiO,  (?). 

II   III 
Taramellita  (p.  103),  Ba,Fe  Fe43iioOu. 

Hacknuaita  (p.  48),  Na,  [Al(NaS)]  Al,(SiO,),.    Member  of  Sodaiite  Group. 

Viellaurite  (p.  110).    A  mixture  of  Tephroite,  Min.  p.  457,  and  Rhodochrosite,  Min.  p.  278 

Pseudomeionite  (p.  83).    Var.  of  Meionite,  Min.  p.  467. 

Howdenite  (p.  53).    Var.  of  Chiastolite,  Min.  p.  496. 

Califomite  (p.  24).    Var.  of  Vesuvianite,  Min.  p.  477. 

Nafigite  (p.  72).     Zircon  (Min.  p.  482)  containing  U0„  ThO„  Nb,0„  TajO,,  YA- 

Johnstonotite,  Landerite  (p.  61),  Xalostocite,  Roeolite  (p.  90).    Var.  of  Garnet,  Min.  p.  437. 

BiTYiTB  (p.  16),  7(R,0  +  RO).4Al,0,.5SiO,;  R  -  H,Li,Na,K;  R  -  Ca,Be,Mg. 

Hibschito  (p.  52),  H^CaAl^i^Oio. 

Spurrite  (p.  97),  2Ca,SiO«.CaCO,. 

Cerepidote  (p.  25).    Same  as  Allanite,  Min.  p.  522. 

LaacophoBnicita  (p.  63),  Mn5(MnOH)(SiOJ,. 

Ill  III 
HelUadita  (p.  50),  Ca,R.[R  (OH)  J  .(SiO,),. 

Molybdophynita  (p.  70),  RSiO,  +  H,0;  R  -  Pb,  Mg. 

Stokesite  (p.  100),  H^CaSnSiaOn 

BeckeUta  (p.  14),  Ca,(Ce,La,Di)«SiAs* 

Oraadidiarita  (p.  47),  7SiO,.ll(Al,Fe)A-7(Mg,Fe,Ca)0.2(Na,K,H),0. 

SiLicoMAGNEBiOFLuoRiTE  (p.  94),  a  fluosilicate  of  Ca  and  Mg. 

Sbrendibite  (p.  93),  a  basic  silicate  of  Al,  Ca,  Mg. 

B.  Other  Siucatbb,  chiefly  Htdrous  Species,  Min.  pp.  663-711« 

Bakarita  (p.  12),  8Ca0.5BA-6SiO,.6H,0 

BQUabrandita  (p.  52),  Ca^iO^.H^O. 

Reyertfe  (p.  88),  Ca,  Al  silicate  with  H,0. 

Zeophtlute  (p.  113).    Calcium  silicate  with  H^O.    Near  Gyrolite,  Min.  p.  566. 

AgnoUta  (p.  1),  H,Mn,(SiO^«.H,0. 

Pseudophillipsite  (p.  83),  Var.    Pbillipsite,  Min.  p.  579. 

▲atroUta  (p.  10),  (Na,K),Fe(Al,Fe),(SiO,)5.H,0  (?). 

Pseudomesolite  (p.  83).    Var.  of  Mesolite,  Min.  p.  605. 

Bavenite  (p.  14),  Ca,Al;SieO,g.H,0. 

Meutb  (p.  68),  2(Al,Fe)ASiO,.8H20. 

LoTRrrE  (p.  65),  4SiO,.2R,03.3R0.2H20. 

Lasalute  (p.  61),  MgO-AljOj-SSiOa-SlH^O  (?). 


X  CLASSIFIED  LIST  OF  NEW  NAMES. 

Irvingiie  (p.  57).    Var.  of  Lepidolite,  Min.  p.  624. 

MoBAViTB  (p.  71),  H^Fea(Al,Fe),Si70,,. 

Pycnochlorite  (p.  84).    Var.  of  Chlorite,  Min.  p.  M3. 

Brunbvigite  (p.  21),  6SiO,.2AI,03.9Mg0.8HjO. 

Stilpnochloran  (p.  99).     Alteration  product  of  Thuringite,  Min.  p.  657. 

Spodiophyllite  (p.  96),  (Na,K2),(Mg,Fe)8(Fe,Al),(SiOa)g. 

T.KNIOLITE  (p.  102),  (K,Li),O.Mg0.3Si02.2H,0  (?). 

Radiotine  (p.  87),  Hampdenite  (p.  49),  Hampshirite   (p.  49),  Ricolite  (p.  89),  Nemaphyllitt 

(p.  74).    Var.  of  Serpentine,  Min.  p.  669. 
Nbpouitb  (p.  75),  3(Ni,Mg)0.2Si02.2H,0. 
Greenalite  (p.  47).     Near  Glauconite,  Min.  p.  683 
Termierite  (p.  105),  a  bydrated  Al  silicate. 
Hyaloallophane  (p.  54).     Var.  of  Aliophane,  Min.  p.  693. 
Dubuissonite  (p.  36).    Near  Montmorillonite,  Min.  p.  690. 
Planchbitb  (p.  81),  15Cu0.12SiO,.5H,0. 
MuLLERiTB  (p.  72),  Fe^i,09.2H,0. 
Morencite  (p.  72),  a  silicate  of  ferric  iron  with  H,0. 
Aloisiite  (p.  3),  a  hydrous  silicate  containing  FeO,  CaO,  MgO,  Na,0. 

TiTANO-SiucATES,  TiTANATBS,  Min.  pp.  711-724. 

Carloeite  (p.  24).    Same  as  Neptunite,  App.  I,  p.  49. 

Karsarsukita  (p.  73),  acid  titano-silicate  of  ferric  iron  and  sodiunu 

Benitoite  (p.  14),  BaTiSi^O,. 

Lorensenite  (p.  65),  Na,(TiO),Si,07. 

Yttrocraaita  (p.  112),  a  hydrous  titanite  of  the  yttrium  earths  and  thorium. 

Daloransita  (p.  34),  2FeO.UO,.2YA-24TiO,  (?). 

Davidite  (p.  34),  TiO,  with  Fe,  U,  V,  Cr  and  rare  earths. 

VI.  3.  NIOBATES.  TANTALATES,  Min.  pp.  725-746. 

Marignacite  (p.  66).    Var.  of  Pyrocblore,  Min.  p.  726. 

II  II 

Ohalcolamprita  (p.  26),  RNbkO«Fs.RSiO..    Allied  to  Pyrocblore,  Min.  p.  726. 

Kaotantalita  (p.  74).    Near  Tantalite,  Min.  p.  731. 

Struverite  (p.  100),  FeO.(Ta,Nb)a05.4TiO,  (?). 

LoRANBKiTB  (p.  65),  TajO,,  Y,0,»  Ce,0„  CaO,  FeO,  ZrO,  H,0. 

II  II 

Endeiolitb  (p.  38),  RNb,0,(0H),.RSi0,  (?). 

Epistoutb  (p.  39),  Nb,05,SiO„TiO„Na,0,H,0,F  (?). 

Erikitb  (p.  39),  SiO„PjOB,Th02,(Ce,Le,Di),0„Al,0„Na,0,H,0  (?). 

Brttholite  (p.  19).    Silicate  and  phosphate  of  Ce  metals  and  Ca. 

Blcmatrandina-Priorita  (p.  17).    Niobate  and  tantalate  of  Y,  £r,  Ce,  U. 

Robellasite  (p.  89).    Contains  Va,  Nb,  Ta,  W,  Al,  Fe  and  Mn. 

VI.  4.  PHOSPHATES,  ARSENATES,  ETC.,  Min.  pp.  747-861. 

Hussakite  (p.  53) .    Var.  of  Xenotime,  Min.  p.  748. 

Oraftonita  (p.  47),  R^PaO,;  R  -  Fe,  Mn,  Ca. 

Bowmannite  (p.  19).    Same  as  Hamlinite,  Min.  p.  762. 

Florancita  (p.  42),  3Al,O..Ce,03.2P,0..6H,0.    Near  Hamlinite,  Min.  p.  762. 

Oaorgiadaaita  (p.  45),  Pb,(A80J,.3PbCl,. 
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Petterdite  (p.  80).    Same  as  Mimetite,  Min.  p.  771. 

TarbatUta  (p.  103),  Zn3P,0,.Zn(0H)|. 

SCHBRTELITB  (p.  91),  Mg(NH,),H,(P0J,.4H,0. 

Ptrmhopeita  (p.  78),  Zq,P20s.4H,0.    Near  Hopeite,  Min.  p.  808. 

Anapaita  (p.  5),  Tamanite  (p.  103),  (Ca,Fe),(P0,),.4H,0. 

Paraviviaaite  (p.  79).    Var.  Vivianite,  Min.  p.  814. 

Purpurita  (p.  83),  2(Fe,Mn)P04.H,0. 

GoRCEixiTB  (p.  46),  Ba0.2AlAP205.5H,0. 

Stoffbrtite  (p.  99),  2CaO.P20B.6iH20.     Near  Brushite,  Min.  p.  828. 

Palmeritb  (p.  78),  HK^1,(P0,),.7H,0. 

Kertbchexite  (p.  59).    A  hydrated  basic  ferric  phosphate. 

Ceruleite  (p.  25),  Cu0.2Al,0,.A880,. 

PoDOLiTB  (p.  82),  3Ca,(P0J,.CaC0,. 

Harttitb  (p.  60),  (Sr,Ca)0.2Al,0,.PA-SOa.6H,0. 

VI.  5.  BORATES,  URANATES,  Min.  pp.  874-893. 

Thorianita  (p.  106),  ThO„U,Og. 

HuiiBiTB  (p.  53),  10(Fe,Mg)O.2FeaO,.lSnO,.3B,O,.2H,O. 

Paigeite  (p.  78).    Probably  same  as  Hulsite,  above. 

VI.  6.  SULPHATES,   CHROMATES,  Min.  pp.  894-981. 

Patanierita  (p.  78),  3(K,Na)^0,.4PbSO,  (?). 

Vanthofflta  (p.  109),  3Na,S0,.MgS0«. 

Belutb  (p.  14).     Lead  chromate  containing  arsenious  oxide,  etc. 

Arzrunite  (p.  9),  (Pb,0)S0,.3(CuCl,.H,0).Cu(0H),(?). 

Doughtyite  (p.  36),  Al,(SO,),.5Al,(OH)..21H,0. 

Stalsnarita  (p.  97),  CuSO,.2Cu(OH)2. 

Ferropaluditb  (p.  42),  FeSO^.H^O. 

Sclbropasthite  (p.  92).     A  hydrous  sulphate  of  ferrous  iron  and  chromium. 

Cuprogoslarite  (p.  33).     Var.  Goslarite,  Min.  p.  939. 

Boothita  (p.  18),  CuS04.7H,0. 

Natrochalcita  (p.  73),  Na,SO,.Cu4(OH),(SO,),.2H,0. 

Ferror6merite  (p.  42),  Zinkr6merite  (p.  114).    Var.  of  ROmerite,  Min.  p.  959. 

Janosite  (p.  57).    Same  as  Ck>piapite,  Min.  p.  964. 

Palacheite  (p.  78).    Var.  of  Botryogen,  Min.  p.  972. 

Natrojaroeite  (p.  73).    Var.  of  Jarosite,  Min.  p.  974. 

Plumbojaroeite  (p.  82).    Var.  of  Jarosite,  Min.  p.  975. 

Moiasanite  (p.  70),  GSi. 
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AcMm,  Min.,  pp.  364,  1046;  App.,  p.  1.  —  Crystab  of  sgirite  from  Narsarauk,  Greenland, 
have  been  described  by  Flink,  Medd.Grdnl.,  24,  70,  1901;  from  Koronuak,  Greenland,  with 
new  form  (221);  B6ggild,  Min.  GrOnl.,  379. 

^ffirite  occurs  as  a  constituent  of  mariupolite  (elsolite-syenite)  on  the  shore  of  the  Sea  of  Asov 
(anal.;,  Morosewicz,  Miu.  petr.  Mitth.,  21,  240,  1902.  Anal,  of  acmite  from  nepheline-syenite, 
Montreal ;  Harrin^n,  Trans.  Roy.  Soc.  Canada,  11,  (3),  25,  1905. 

iEgirite  and  nebeckite  rocks  occur  in  the  neighborhood  of  Adowa  and  Axum,  Abyadnia; 
Prior,  Min.  Mag..  12,  255,  1900. 

Adamite,  Min.,  p.  786.  —  Description  of  cr3rstals  (with  anal.)  from  Monte  Valerio,  Campiglia 
Marittima,  Italy;  Aloisi,  Proc.  Soc.  Tosc.,  Nov.  17,  1907. 

^NiQMATiTE,  Min.,  p.  403;  App.,  p.  2.  —  Occure  as  an  essential  constituent  of  certain  basalts 
(senigmatite-basalts)  especially  in  the  southern  Rh6n;  Soeliner,  Centralblt.  Min.,  206,  1906. 
Widespread  occurrence  of  cossyriie  in  pantellerites  in  Choa,  in  Afar  and  on  the  plateaus  of 
Somah  and  Abyssinia,  East  Africa:  Arsandaux,  C.  R.  Sci.  de  la  Mission  Duohesne-Foumety 
Paris,  1906. 

Agnolita,  Agnolithe :  —  £.  Breussig,  Jb.  Min.,.BeiI.  13,  265;  Bull.  Min.  Soc.,  28,  36,  1900. 

A  mineral  from  Schemmitz  called  mangano-calcite  by  Breithaupt,  was  later  proven  to  consist 
of  a  mixture  of  a  rhombohedral  carbonate  and  a  silicate  (cf.  Min.,  p.  278).  The  silicate  has  been 
studied  and  named  agnolite. 

Triclinic.  In  radiating  fibrous  masses.  Cleavage  ||  length  of  fibers.  H.—5.  G. « 3.054-3.067. 
Luster  vitreous.    Color  flesh  red  to  rose. 

Comp.  H^n,(SiO,)4.H20. 

Anal.:—  SiO,         FeO        MnO        CaO        MgO       CO,        H,0 

I.  42.15        1.12        35.88         8.22        0.51        6.14        6.37  -  100.39 

II.*        49.29  43.26  7.45  -  100.00 

*  After  deducting  carbonates  of  lime  and  magnesia  and  recalculating. 

Associated  with  carbonates  of  calcium,  magnesium,  manganese  and  iron,  with  quarts,  sphal- 
erite and  pyrite.     Name  derived  from  d7MMw  (not  recognized). 

AiKiNFTB,  Min.,  p.  129.  —  Anal,  of  material  from  Beresowsk,  Urals;  Guillemain,  [Inaug.-Diss., 
Breslau,  1898],  Zs.  Kr.,  33«  75. 

e 

Akermanite,  Min.,  p.  476.  —  Double  refraction  studied  by  Hlawatsch.  Min.  Mitth.,  23,  420. 
1904.  An  attempt  to  synthesize  it  in  a  melt  consisting  of  only  CaO  and  SiO,  failed;  Day  ana 
Shepherd,  Am.  J.  Sc.,  22,  280,  1906. 

▲lamosita.     C.  Palache  and  H.  E,  Merwin^  Am.  J.  Sci.,  27,  f 

399,  1909.  /    ;•  ~       -     ^^^ 

Monoclinic.     d  \t  .  b  ^  1.375  :  1  :  0.924.     8  -  84''   10'. 

Forms:  c  (001),  o  (100),  h  (010),  m  (110),  v  (101),  g  (Oil). 

p  (I21),  r  (121).     Angles:  cv  -  32°  02';  eg  -  42°  36' ;  am  -  53° 

50'. 

In  radiating  fibrous  aggregates,  occasionally  in  minute  slender 

crystals,  elongated  parallel  to  h. 

Cleavage  perfect  ||  b  (010).  G.  -  6.488.  H.  =  4.5.  Luster 
adamantine.  Coloriess  or  white.  Ax.  pi.  ||  6  (010).  Refraction 
and  double  refraction  high.  

Comp.  —  PbSiO,;  PbO,  78.68;  8iO„  21.32. 

Anal.  (Merwin)  -  SiO^  21.11;  PbO,  78.13;  CaO,  tr.;  FeO,  .09;  Insol.,  .08;  Undet.,  .53;  total, 
09.94. 
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Fuses  at  3  to  greenish  yellow  bead,  coloriess  when  cold. 
Lead  reactions  on  charcoal.     Sol.  in  HNO^  yielding  silica  jelljr. 

Found  associated  with  quartz,  iron  oxide,  cerussite,  leadnillite  and  wulfenite  on  spedmeos 
from  an  undeveloped  prospect  near  Alamos,  Sonora,  Mexico. 

Closely  related  to  woUastonite  in  ciystal  forms  and  composition. 

Albertite,  Min.,  p.  1020.  —  On  an  asphalt  from  McGee  Creek  valley  and  Impson  valley  in 
Indian  Territory;  Taflf,  Am.  J.  Sc.,  8,  219,  1899. 

Albitb,  Min.,  pp.  327, 1025;  App.,  p.  2.  —  Oryst.  —  Melczer  (Zs.  Kr.,  40, 571)  gives  in  tabular 
form  the  results  oi  the  ciystallographic  studies  on  albite  by  previous  investigators,  describei 
and  figures  crystals  from  Nadabula  and  from  his  measurements  derives  the  following:  a  :h  :e 
-  0.6350  :  1  :  0.5578;  a  =  W  6',  ^  =  116**  36 J',  y  =  87*>  52'. 

Dreyer  and  Goldschmidt  (Mead,  om  GrOnland,  34^  1907)  give  a  description  of  fine  crystals 
from  Greenland,  with  an  exhaustive  discussion  of  the  forms  and  elements  of  the  mineral.  From 
their  measurements  the  authors  derive  the  following:  a  :b  :c  ^  0.6373  :  1  :  0.5599,  a  -«  94^  18', 
^-*  116®  41',  7  =•  87**  37'.  They  give  a  new  table  of  angles  for  the  faces  of  albite,  using  these 
fundamentals.  The  following  new  forms  were  identified  on  the  Greenland  crjrstals:  (350\ 
0)41),  (051)7,  (332),  (211),  (3l2),  (291)?,  (iSl),  (152);  on  Greenland  ciystaU  see  also 
BOggild,  Min.  Grdnl.,  460,  1905. 

Crystals  from  Zoptau  figured,  Min.  Mitth.,  21,  348;  Neuwirth,  Min.  Mitth.,  23,  263,  [Zs.  d. 
m&hr.  Landmus.  Brum,  39,  1904],  Zs.  Kr.,  ^,  411.  Crystals  from  Lake  Baikal;  Jeremejew, 
Zs.  Kr.,  32.  494.  Twins  from  Schirm,.  and  Rettenegg;  Milch,  Jb.  Min.,  1, 152,  154. 1900.  Crystals 
from  Haddam  Neck,  Conn.,  show  the  forms  Z  (120),  W  (111),  X  (241),  Y  (311).  Bowman.  Mia. 
Mag.,  13,  115,  1902;  from  Comba  PeraegUe,  Piedmont;  Zambonini,  Centralblt.  Min.,  117,  1903. 
Crystals  from  marble  of  Carrara  with  cnem.  and  opt.  study;  D'Achiardi,  Att.  Soc.  Tosc.  Sc., 
Mem.  22,  1906;  from  L.  Como;  Repossi,  Rend.  Ace.  Line,  16,  (1),  508,  1906;  from  Lyon  Mt, 
Clinton  Co.,  N.  Y. ;  Whitlock,  N.  Y.  State  Mus.  Bull.,  107,  66.  1907.  Crjrstallographic  and  optical 
study  of  albite  from  Morro  Yelho  and  Greenland;  Grosspietsch,  Min.  Mitth.,  27,  353.  1908. 

Pseudomorphs  after  laumontite  from  Evje,  S&tersdalen,  Norway;  Schei,  [Nyt.  Mag.,  43,  137, 
1905);  Zs.  Kr.,  43,  639. 

Opt.  —  Studies  by  Yiola,  Albite  from  Carrara,  Zs.  Kr.,  32,  113:  from  Wallbomthftrl,  Amelia, 
albite-oligoclase  from  Bakersville.  pericline  from  Weidalp  and  Kramkogl.  Zs.  Kr..  32,  305. 
Optical  orientation  discussed  with  measurements  on  albite  from  Amelia;  Becke,  Min.  Mitth., 
19,  321;  Viola,  Zs.  Kr.,  32,  318;  Min.  Mitth.,  20,  199;  Optical  studies  on  albite  from  ampMbole 
diabase  in  Murra  dist.,  Sardinia  (with  anal.);  Viola,  Zs.  Kr.,43,  202;  Boll.  Com.  Geol.  d'Italia,6, 
106,  1905;  from  granites  of  Sardinia  (with  anal.);  Riva,  Att.  Ace.  Sc.,  Napoli,  12,  No.  9,  1905. 

Anal.  — From  San  Pablo,  Calif .;  Blasdale,  Uni.  Calif .  Bull.  Dept.  Geol.,  2,  11,  327,  1901;  from 
Amelia,  Va.;  Erben  and  Ceipek,  Min.  Mitth.,  20,  85. 

Occ.  —  From  Mokruscha  Mt.,  near  Mursinka,  Russia ;  Worobieff ,  [Verb.  niss.  min.  Ges.,  42, 
Prot.  52,  19051;  Zs.  Kr.,  43,  71;  in  granite  from  Montorfano;  Tacconi,  Rend.  Ace.  Line,  14,  (2), 
88,  1905;  in  chalk  from  Ortola,  Massa,  Italy;  Aloist,  [Proc.  Soc.  Tosc..  16,  42,  1906];  Zs.  Kr., 
44.  659. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr, 
38,  697. 

ALOODONrrE,  Min.,  p.  45.  —  A  specimen  from  the  Pewabic  mine,  in  the  Quincy  amygdaloid 
bed,  L.  Superior,  analyzed  by  Koenig,  Am.  J.  Sc,  10,  447,  1900,  gave: 

G.  =  8.383  As  16.08,  Cu  83.72,  (Fe,  Ni,  Co)  0.08  =  99.88.  On  the  fresh  fracture  has  the  color 
snd  texture  of  razor-steel,  tarnishes  chocolate-brown,  tough.  The  specific  gravity  obtained  is 
near  the  calculated  value  and  much  higher  than  the  value  given  by  Genth  (7.62).  Another 
specimen  from  the  Champion  mine  gave  Koenig:  As  16.55,  Cu  83.53  «-  100.18,  Am.  J.  Sc.,  14, 
414,  1902. 

Mohawk-idgodonite,  Koenig,  Am.  J.  Sc.,  14,  414,  1902,  is  regarded  as  an  intimate  mixturs  of 
these  two  species. 

An  artif.  material  containing  some  silver,  named  argento-algodonite ;  Koenig,  Proc.  Am.  FhiL 
Soc,  42,  229. 

Alith.  —  Portland  cement  clinkers  show  in  microscopic  sections  several  crystalline  mineral 
substances  called  alUh^  belith,  celith,  feliih.  Of  these  alith  is  the  most  common;  its  probable 
composition  is  given  as  x  (3CaO.SiO,).9CaO.AlA-     See  TOmebohm,  Zs.  Kr.,  32,   610,    1900 

[Stockholm.  1897]. 

Allanite,  Min.,  p.  522;  Ajjp.,  p.  2.  — Crystals  in  granite  of  Sardinia;  Riva,  Att.  Aec.  Sc, 
Napoli,  12,  No.  9, 1905;  from  biotite-granite  on  Jliei  mountain,  Japan;  Hiki,  Mem.  CoU^e  of  8ci 
ana  Eng.,  Kyoto  Imperial  Uni.,  1,  1,  1903. 

Anal,  of  bucklandite  from  the  Achmatovsk  mines  in  the  Urals;  Antipoff;  Vh.  Min.  Get.  St. 
Pet.,  37,  Prot.  45,  1899. 

Occurrence  at  Avigait  and  Kara  Akungnait,  Greenland;  Bdggild,  Min.  Grfiol.,  259,  1906. 


Aloiaiite;  Luigi  Colomba,  Rend.  Ace.  Line,  17,  (2),  233,  1908. 

A  hydrous  silicate  acting  as  a  cement  in  tufif  found  at  Fort  Portal,  Uganda.  Amorphous, 
brown  to  violet  in  color.     Anal.:  * 

SiO,  FeO  CaO  MgO  Na,0  H,0 

24.52  20.56  26.50  11.08  9.96  6.95 »- 99.57 

*  After  deducting  impurities  and  CaCO,. 

The  water  is  considered  as  basic  and  the  general  formula  given  as  (R",  Ry')4SiO,. 
Name  derived  from  Aloisius,  a  Latin  form  of  Luigi. 

Altaite,  Min.,  p.  51 ;  App.,  p.  2.  —  In  crystals,  octahedrons  with  a  (100)  and  p  (322)  with  gold 
in  the  Bimey  pocket  mine,  Tuolumne  Co.,  Cal.  (anal,  by  Schaller);  Eakle,  Bull.  G.  Univ.  CaL,  2, 
324,  1901. 

Occurs  sparingly  with  other  tellurides  at  Kalgooriie,  West  Australia;  Spencer,  Min.  Mag.,  13, 
278,  1903. 

Alum,  Min.,  p.  951.  —  On  the  growth  of  crystals;  Weyberg,  Zs.  Kr.,  31,  510;  ibid.,  36,  40;  also 
Chevalier,  Min.  Mag.,  14,  134;  Becker  and  Day,  Proc.  Wash.  Acad.  Sci.,7, 283, 1905;  on  variation 
of  angles  on  alum  crystals;  Miers,  Zs.  Kr.,  39,  220. 

Alumtte.  —  G.  H.  Kinahan,  [Jour.  R.  Geol.  Soc.  Ireland,  8,  66,  18891;  [Trans.  Manchester 
Geol.  Soc.,  23, 165,  1895] ;  Min.  Mag.,  12,  378.    Alum  clay  C'  bauxite  ")  of  Co.  Antrim,  Ireland. 

Alunfte,  Min.,  p.  974;  App.,  p.  2.  —  On  the  relation  of  alunite  to  jarosite,  natrojarosite, 
piumbojarosite,  see  jarosite,  varieties  of  alunite  containing  soda  (ncUrocdunite,  Hiliebrand  and 
Penfield,  Am.  J.  Sc.,  14,  218,  220,  1902)  have  been  described  by  Cross  (4.32Na20)  from  Rosita 
Hills,  Colorado  (ib.,  41,  472,  1891),  and  Huriburt  (4.41Na,0)  from  Red  Mountain,  Colorado  (ib., 
48,  130,  1894,  App.,  p.  2). 

Occ.  with  anal,  from  R^mont,  Tarn,  France;  Temier,  Bull.  Soc.  Min.,  31,  215,  1908. 

Alunoqen,  Min.,  p.  958.  —  Anal,  from  Cripple  Creek,  Colo. ;  Hobbs,  Amer.  Geol.,  36, 185, 1905; 
Zs.  Kr.,  43,  394.  Foimd  as  a  deposit  at  the  Doughty  Springs  and  at  Alum  Gulch  in  Colorado ; 
anal.;  Headden,  Proc.  Col.  Sc.  Soc,  8,  62,  1905.  See  also  aoughtyite.  Anal,  of  material  from 
Zolfo  Grotto,  Mesino,  Italy;  Zambonini,  Rend.  Ace.  Sci.,  Napoli,  Dec,  1907. 

Amalgam,  Min.,  p.  23.  —  Sjdgren  has  described  two  varieties  from  Sala,  Sweden;  var.  A  in 
crystals  is  Ag^Hg,,  var.  B,  massive,  is  Ag^Hg^;  analyses  by  R.  Mauzelius,  G.  Fdr.  Fdrh.,  22,  187, 
1900. 

Ambltgonite,  Min.,  p.  781.  —  Two  analyses  of  material  from  Montebras  are  given  by  Lasne, 
C.  R.,  132,  1191,  1901.  Occurs  massive  (anal.)  at  the  lepidolite  mine  near  Pala,  San  Diego  Cb., 
Cal.;  Schaller,  Am.  J.  Sc,  17,  191,  1904.  Occurrence  near  Sumj^Lm  in  Pddar  district,  Kashmir; 
MaUet  [Rec  Geol.  Sur.  India,  32,  228,  1905);  Zs.  Kr.,  43,  620. 

Amphibole,  Min.,  pp.  385,  1026;  App.,  p.  3. 

Oryst.  —  Small  crystals  found  associated  with  pyroxene,  biotite,  chrysolite,  leucite,  apatite, 
sodalite,  haiiyn,  titanite,  in  volcanic  bombs  from  Cappuccini  di  Aibano,  Italy;  Zambonini,  Zs.  Kr., 
37,  369.  Twelve  forms  were  observed  and  the  following  axial  ratio  calculated:  a  :  b  :  c  ^  0.55051 : 
1  :  0.29470;  /?  =  74®  35'  24*.  Small  crystals  from  the  cavities  in  syenite  near  Biclla;  idem;  ib., 
40,  231.  The  crystals  are  complex  in  habit,  showing  13  different  forms,  one  being  new,  B  (l32). 
Angle  (110)  :  (132)  «  79"  38',  meas.,  79**  45'  33",  calc.  The  calculated  constants  for  these  crys- 
tals are  a  :  6  :  r  «  0.54501  :  1  :  0.29439;  /?  =  75°  4'  13*.  An  analysis  is  given  and  the  relation 
between  chemical  composition  and  the  cmtallographic  constants  discussed.  Crystals  formed  at 
eruption  of  Vesuvius  in  1906;  see  under  Vesuvius.  Crystals  fom  Lyon  Mt.,  Clinton  Co.,  N.  Y.; 
W^hitlock,  N.  Y.  State  Mus.  Bull.,  107,  66,  1907. 

Opt.  —  Refractive  indices  of  hornblende  in  inclusions  of  Augite-Andesite  lava  from  Bellen- 
berges  near  Mayen ;  Gaubert,  Bull.  Soc.  Min.,  28, 187, 1905;  OpticsJ  study  of  amphiboles  occurring 
in  glaucophane  schists  of  Csilifomia  with  discussion  of  classification  of  group;  Murgoci,  Bull.  Uni. 
Calif.,  4,  15,  359,  1906.  Var.  pargasiU  from  Grenville,  Canada,  and  Pargas,  Finland  (with  new 
anal.),  studied  optically  with  discussion  of  variation  in  optical  constants  of  amphiboles  of  different 
composition.  Kreutz,  Min.  Mitth.,  27,  247, 1908.  (Dptical  constants  of  rock  forming  amphiboles 
and  hornblendes  from  various  localities;  Duparc  and  rearce.  Bull.  Soc.  Min.,  31,  109,  1908. 

Ohem.  Gomp.  —  Penfield  and  Stanley,  Am.  J.  S.,  23, 23, 1907;  Zs.  Kr.,  43, 233,  give  new  analyses 
(1)  tremoUte,  Richville,  N.  Y.,  (2)  Lee,  Mass.,  (3)  adinoliU,  Greiner,  Tyrol,  (4)  Russell,  N.  Y., 
(5)  KragerO,  Norway,  (6)  Pierrepont,  N.  Y.,  (7)  hornblendet  Renfrew,  Ontario,  (8)  Edenville,  N.  Y., 
(9)  Cornwall,  N.  Y.,  (10)  Monte  Somma,  Italv,  (11)  Bilin,  Bohemia,  (12)  Grenville,  Quebec  The 
authors'  conclusions  as  to  the  composition  of  amphibole  are  (1)  that  it  is  a  metasilicate,  (2)  that 
fluorine  and  hydroxyl  are  isomorphous  with  the  protoxides,  (3)  that  the  presence  of  sesquioxides 
is  explained  by  their  introduction  into  the  molecule  in  the  form  of  various  bivalent  radicals. 
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New  anaijrses  (see  below)  of  amphibole  resembling  kaerauliie  from  island  of  Linoea  (for  which 
name  linonte  is  suggested)  and  of  kaersutUe  from  Kaeraut,  Umanak  Fjord,  Greenland,  with  optiol 
study;  Washington  and  Wright,  Am.  J.  Sc.,  26, 187, 1908.  Discussion  of  chem.  comp.  of  amphi- 
boles  given.     Anal,  by  Washmgton. 

SiO,        TiO,       AlA     FeA      FeO      MnO      NiO       MgO        CaO 

I.  linosa    40.85         8.47         9.89       8.85       3.96       0.12       0.10       12.47       12.16 

II.  Kaersut  39.52      10.31       11.22       1.22       8.81       0.06      13.31       10.93 

Na,0         K,0         H,0          F 
2.01           0.63         0.19        0.28      -*    99.98 
2.95  1.07         0.59        -  100.00* 

*  Corrected  for  presence  of  0.77%  of  apatite. 

Study  of  the  rdle  of  water  in  iremoliie  with  new  analyses  of  material  from  Ham  Island,  Ala^; 
Ossining,  Gouvemeur,  Russell  and  Edwards,  N.  Y.  Also  analyses  of  kupfferiU  from  Edwards* 
N.  Y.,  and  dio^nde  from  Ham  Island.  Conclusion  reached  that  water  is  not  chemically  com- 
bined in  tremoUte  but  is  to  be  regarded  rather  as  dissolved  water  in  a  solid  solution.  Allen  and 
Qement,  Am.  J.  Sc.,  26,  101,  1908. 

Anal.  —  TremolUe  from  Bistrau,  Bohemia;  Koviir  [Abh.  BOhm  Ak.,  28,  1899];  Zs.  Kr.,  34, 
704:  —  from  Pisek,  Bohemia;  Krejci,  Ber.  b6hm.  Gess.  Wiss.,  xliv,  1899;  hornblende  from  vol- 
canic bomb  found  on  the  island  of  St.  Christopher;  Fels.,  Zs.  Kr.,  37,  460;  from  Granatilla, 
Cabo  de  Gata;  Pfeil,  [Inau^.  Diss.  Heidelberg,  1901];  Centralbl.  Min.,  143,  1902;  ampkAoU  from 
Grenville,  Quebec,  containmg  2.8%  fluorine;  Harrington,  Am.  J.  S.,  16,  392,  1903;  from  near 
Easton,  Pa.;  Eyerman,  Amer.  Geo!., 34,  43,  1904;  hornblende  from  Lukow,  Bohemia;  Hibech,  ICin. 
Mitth.,  24,  271,  1905;  also  Hampel,  ib.,  27,  271,  1908;  *'gramm(UUe"  from  Statodst  in  southern 
Urals;  Smirnoff,  [Travaux  Soc.  Imp.  Nat.  St.  P^tersbouig,  Sect.  g^l.  et  min.,  S3,  5,  45,  1905]; 
Zs.  Kr.,  44,  93;  dannemorite  from  MacskamesO,  Hungary;  Kosmat  and  v.  John,  Zs.  prakt.  Geol., 
13,  305^25,  1905;  amphibole,  with  anal.,  from  Cevadaes,  Portugal;  Hlawatsch,  Festschrift  sum 
siebzissten  Geburtsta^  von  Harry  Rosenbusch,  p.  68,  1906. 

A  blue  amphibole  is  described  oy  L.  L.  Fermor  [Rec.  Geol.  Sur.  India,  31,  235,  1904],  Zs.  Kr., 
42,  390,  as  occurring  in  a  schist  associated  with  quarts,  calcite  and  a  black  oxide  of  manganese. 
Prismatic  crystals  6°"^^  in  length.  Pleochroic,  a  pale  reddish  lilac,  b  paler  lilac,  c  blue.  Shows 
lonal  structure  evidently  due  to  varying  composition,  with  corresponding  variation  in  extinctioo 
angle  a  :  t  from  16^  to  70°.  G.  «  2.86.  Secondary  blue  ainphibole  occurring  in  a  kersantite  in 
Co.  Down,  Ireland,  noted  b^  H.  J.  Seymour,  Geol.  Mag.,  7,  257,  1900.  C^urrence  of  fibrous 
amphibole  (with  anal.)  in  spinel  rock  on  island  of  Elba;  P.  Aloisi,  Proc.  Soc.  Tosc.,  July.  1908. 

Hornblende  occurring  in  a  hornblende  gabbro,  from  Pavone,  near  Ivrea,  Hedmont,  Italy,  is 
described  and  an  analysis  given  by  Van  Horn,  Amer.  Geol.,  21,  370, 1898;  Zs.  Kr,  32, 600.  Horo- 
biendes  occurring  as  rock  constituents  in  the  coast  range  near  Berkeley,  California;  Blasdale,  I'ni. 
Calif.  Bull.  Dept.  Geol.,  2,  11,  327,  1901.  Tremolite  from  Campo  longo,  Tessin;  Mann,  [Inaug. 
Dias.,  Leipzig.  1904];  Zs.  Kr.,  42,  666. 

Actinolite  as  pseudomorph  after  diopside  from  Krager5,  Norway,  with  anal. ;  S.  HiUebtand, 
AGn.  Mitth.,  27,  272,  1908.     Derived  from  pvroxene,  which  see. 

Nephrite  from  New  Zealand  with  analyses,  Dieseldorff;  Centralbl.  Min.,  334,  1901;  from 
Bodensee,  Kalkowsky,  Ber.  Abh.  Naturwiss.  Ges.  Isis,  28,  1907.  Historical  with  bibliography; 
Berwerth,  Min.  Mitth.,  24,  228,  1905. 

See  Asbeetiis. 

Edenite.  —  Occ.  in  upper  Vallone  delle  Rovine,  Italy,  with  anal. ;  Roccati,  Riv.  min.  cristall. 
Stal.,  32,  12,  1905. 

Hudsonite  from  Cornwall,  N.  Y.,  formerly  classed  as  a  pyroxene,  is  proven  by  Weidman,  Am. 
J.  Sc.,  16,  227,  1903,  to  be  an  amphibole.     An  optical  descnption  and  a  new  analysis  are  given. 

Saretite  is  an  aluminous  amphibole  from  the  anorthite-diorite  rocks  of  Koswinsky  in  toe  north 
Ural;  Duparc  and  Pearce,  Mem.  Soo.  Phys.  Gendve,  34,  1902;  Bull.  Soc.  Min.,  2S,  126,  1903. 
Occurs  in  short  prismatic  crystals  with  b  (010),  m  (110)  but  not  terminated.  G.  ^  3.223.  Refnc- 
tion  indices:  a  =  1.6627,  p  «=  1.6765,  y  «  1.6856.  Birefringence  negative.  7  -  a  -«  0.0228. 
2  V  a-  82°  30'  obs.  Extinction  of  7  on  &  »  17*^.  Pleochroism  deep  green,  green,  pale  greenish 
yellow. 

Analysis,  Gabaglio: 

SiOa     TiO,     AlA     Fe,0,      FeO    MnO      CaO       MgO     K,0    Na,0     Ign. 
}     40.52    1.71      10.99       9.64        9.83       tr.       12.33      11.82     0.68     2.38      0.50  «  100.40 

Cro88ite.  The  blue  amphibole  occurring  at  Silver  Cliff,  Colo.,  and  thought  by  Palache  (Bull.  G. 
Univ.  Calif.,  1,  181, 1894)  to  be  the  same  as  crossiUy  is  said  to  be  crocidoliie^  instead:  Murgoci,  Am. 
J.  Sc.,  20,  143,  1905. 

Szichenyiite  is  an  amphibole  occurring  with  jadeite  from  Central  Asia,  collected  by  Coimt 
8s6chenyi  (1877-1880)  and  examined  by  J.  Krenner,  Zs.  Kr.,  31,  502,  1899. 
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FeO 
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55.02 

4.53 

1.04 

3.28 

20.36 

8.00 

6.71 

1.52 

0.51 
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G.  «-  3.033.  Color  light  greenish  brown  to  brownish  or  blackish  green;  pleochroism  feeble. 
Extinction  on  m  (cleavage)  14®  12',  on  h  (010)  16®  16'.    An  analysis  by  Locska  gave: 

«  100.97 

TseA«mu;A^tp|to  is  the  name  given  by  Dupare  and  Pearce,  Arch.  Sci.  Phys.  Nat.,  Geneve,  23, 1, 
1907;  C.  R.  144,  763,  1907;  to  an  amphibole  found  in  a  noaignetite  bearing  quartzite  in  northern 
Urals.  It  shows  verv  strong^  pleochroism,  a  =  deep  violet,  6  «-  pale  greenish  yellow,  c  »  intense 
blue  green.     Probably  near  nebeckite  or  arfvedsonite. 

OaannUe,  name  given  by  Hlawatsch,  Festschr.  H.  Rosenbusch,  76,  1906,  to  a  soda-amphibole 
between  riebeckite  and  arfvedsonite  in  which  ax.  pi.  is  ±  to  (010)  and  Bxac  nearly  coincides  with 

axis  c.  Found  in  amphibole-gneiss  at  Cevadaes,  Portugal.  Named  after  Prof.  A.  Osann  of 
Freiberg,  Baden. 

Winchite;  name  given  to  a  blue  amphibole  near  tremolite  from  maneanese  mines  of  Central 
India.  Named  after  H.  J.  Winch.  Fermor  [Trans.  Min.  Geol.  Inst.  India,  1,  79,  1906];  Min. 
Mag.,  14,  413,  1907. 

Artificial,  In  investi^ting  the  synthetic  production  of  a  series  of  minerals  of  the  composi- 
tion M^iO,,  £.  T.  Allen,  F.  £.  Wright  and  J.  K.  Clement,  Am.  J.  Sc.,  22,  385,  1906,  succeeded  in 
making  microscopic  crystals  which  they  determined  to  be  amphibole.  Preparation  of  Norden- 
akioldine;  Ouvrard,  C.  R.  148,  315,  1906. 

Analcite,  Min.,  p.  595;  App.,  p.  3. — Crjrstals  from  basalt  of  East  Greenland;  BOegild, 
[Medd.  om  Grdnl.,  28,  99];  Zs.  Kr.,  48,  636;  from  Scottish  localities;  Goodchild,  [Trans,  ^eol. 
Soc.,  Glasgow,  12,  Suppl.,  1-68, 1903];  Zs.  Kr.,  46,  307;  (with  anal.)  from  Ben  Lomond,  N.  S.  W.; 
Anderson,  Rec.  Aus.  Bius.,  6,  418,  1907. 

Effect  of  low  temperatures  on  optical  properties;  Panichi,  [Mem.  Ace.  Line,  4,  389,  19021; 
Zb.  Kr.,  40,  88. 

AnaJ.  of  material  from  nepheiine-syenite,  Montreal;  Harrington,  Trans.  Roy.  Soc.  Canada, 
U,  (3),  25,  1905;  composition  discussed;  Clarke  and  Steiger,  Am.  J.  Sc.,  8,  251,  1899.  Chem. 
constitution;  McNeil,  Jour.  Amer.  Chem.  Soc,  28,  594,  1906.  Anal,  of  material  from  Seissei' 
Alp  in  Tyrol  with  discussion  of  composition;  Baschieri,  Att.  Soc.  Tosc.,  24,  1908. 

Occurrence  in  rocks.  J.  W.  Evans,  Quar.  Jour.  Geol.  Soc.,  67,  38,  1901,  describes  analcite 
as  forming  the  isotropic  base  to  a  monchiquite  from  Mount  Giroar  Junagarh,  Kathiawar.  A. 
Pelikan,  Mitth.,  26,  113,  describes  analcite  as  a  primaiy  constituent  of  an  analcite-nephelite- 
phonolite  from  SchOnfeld  near  Kamnitz,  Bohemia,  and  of  an  analcite  phonolite  from  Kubatsch- 
kabei]^,  northwest  from  Praskowitz.  Noted  by  H.  Proboscht,  Centralbl.  Min.,  79,  1904,  as 
occurring  in  the  center  of  altered  olivine  crystals  in  an  analcite-melaphyre  from  I^zmeda. 


ipaite.  A,  Sachs,  Ber.  Ak.,Beriin,  1902,  p.  18.    Tamanite,  S.  P.  Popoff,  Zs.  Kr.,  37,  267, 
1902.    Tschirwinskij,  [Ann.  G4ol.  Min.  Russ.,  7,  28,  1904];  Zs.  Kr.,  43,  77. 

Triclinic.  Axis  a  :b:  c«  0.8757  :  1  : 0.5975;  a  -  132*  22',  fi  -  106®  47',  y  ^  83?  28'- 
Fonns:  a  (100),  c  (001),  m  (110),  Af  (110).  o  (III). 

Angles:  ac  -  73*'  10',  am  -  44*'  55',  aM  -  52**  20',  co  -  52*  35'.    CrystaU  tabular.    ||  a  (100). 

Cleavage  a,  perfect.  H.  «  3.5.  G.  —  2.81-2.85.  Color  green  white.  Extinction  on  a 
(100),  15*'  with  c.    Ax.  anfijle  about  127^ 

Composition  (Ca,Fe),(P04),.4H,0. 

Analyses:  1.  Sachs,  I.  c;  2.  Popo£F,  1.  c;  3.  Loczka,  Zs.  Kr.,  37,  438,  1902. 


G 
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FeO 

CaO 
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27.77 
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2.   2.812  i 

34.50 

20.00 

27.72 

18.33 

-100.55 

3.   2.85 

34.36 

17.49 

28.32 

18.64 

FeAO.84,  CO,  0.62 -100.27. 

From  the  limonite  mines  of  Zelesnyj  Rog  near  Anapa  on  the  Taman  peninsula,  Kuban 
Province,  occurs  in  crusts  lining  cavities  at  tne  junction  of  the  limonite  and  siderite-bearing 
schist. 

AncyUte.    Ankylite.    G.  Flink,  Medd.  om  GrOnl.,  14,  235,  1899;  [ibid.,  24,  49,  1901]. 

Orthorhombic.  Axes  ef :  6  :  c  =  0.916  :  1  :  0.9174.  Forms:  d  (101).  e  (Oil),  Anrfes:  cW'" 
B-  90^  5',  ee'"  =  85**  4'.  In  small  rhombic  pyramids,  de,  with  curved  faces  and  edges;  also 
occasionally  in  small  groups  or  dnises  and  in  crusts. 

Cleavage  not  observed.  Fracture  splintery.  Brittle,  rather  tough.  H.  —  4.5.  G.  —  3.95. 
Luster  on  crystal  faces  vitreous,  on  the  fracture  greasy.  Color  light  vellow  to  orange,  also 
brownish  or  grajrish,  resin-brown,  ^^ellowish  green.  Subtransluoent.  Ax.  pi.  ||  (001).  Bxa  ±  (010). 
Birefringence  strong,  optically  positive. 
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Composition,  4Ce(OH)CO,.3SrC03.3H20.     Analysis,  R.  Manzelius  on  0.3  gram: 

CO,        ThO,       CeA      (La,Di)a03         FeO         SrO         CaO        H,0        inaol. 
23.28        0.20        22.22  24.04  0.35        21.03         1 52         6.52        0.60   -  99.76^ 

*  Traces  of  Yfi^,  MnO,  F. 

B.  B.  infusible,  loses  CO,  and  becomes  brown;  moistened  with  hydrochloric  acid  eives  an 
intense  red  flame.  In  the  closed  tube  yields  water  freely.  Readily  soluble  in  acids  with  evolu- 
tion of  CO,. 

Occurs  at  Narsarsuk,  southern  Greenland,  with  seeirite  and  albite;  also  in  crusts  on  corroded 
feldspar  crystals.     Ancylite  is  related  to  weibyeite  (Min.,  p.  291). 

Named  from  dYJcvXof ,  curved,  in  allusion  to  the  rounded  character  of  the  crystal  faces. 

A  mineral  found  in  a  pebble  in  West  Russia,  related  to  ancylite  (spelled,  ansilite)  and  pari* 
site,  is  described  by  G.  Tschemik,  Vh.  Min.  Ges.  St.  Pet., 41,  43,  1903;  Zs.  Kr.,  41,  184.  In  miDUte 
octahedrons  in  part  dark  brown  (anal.  1),  in  part  brownish  yellow  (anal.  2)  with  rounded  faces. 
Luster  vitreous.  H.  —  4  —  5,  dark  crystals  harder.  G.  =  4.298  dark  var.,  =»  3.962  light  var. 
Analyses: 

COa     Ce,0,  La,0,  PraO„Nd,0,  Y,0,     FeO   BaO     CaO      H,0    insol. 

1,  Dark  brown    23.78     44.58     2.85  iTsT  tr.       5.36      tr.      13.01      6  97      ~    -99.12 

2.  Yellow  23.70     35.61     6.47  7.74  tr.       5  55t    tr.      12.83      6.94    0.22  -  99.06 

t  MnO. 

Andalusite,  Min.,  p.  496;  App.,  p.  4.  — Crystals  from  Pisek,  Bohemia;  Krejci»  Ber  b6hm. 
Ges.  Wiss.,  XXXV,  1902  j  chiastolite  crystals  remarkable  for  their  size  and  complex  structure  occur 
at  Mt.  Howden,  ten  miles  north  of  Bimbowrie,  South  Australia.  C.  Anderson,  Records  Austr. 
Mus.,  4,  298,  1902;  see  also  Am.  J.  Sc.,  24,  183,  1907. 

Refractive  indices;  Taubert,  [Inaug.-Diss.,  Jena,  1905];  Zs.  Kr.,  44,  313. 

Analyses  of  mat-erial  from  various  localities  in  the  neighborhood  of  Fliiela  and  Scaletta  in 
Switzeriand,  are  eiven  by  A.  Grammann,  [Inaug.-Diss.,  Zurich,  1899;  Viertelj.  —  Schrift  d. 
Naturf.  G^.  Zurich,  44,  302,  18991;  Zs.  Kr.,  36,  407.  Author  also  discusses  the  probable  cause 
of  the  variation  in  color  in  the  Alpine  specimens;  Chem.  constitution  of;  Zulkowski,  Ber.  Ak. 
Wien,  109,  (lib),  851,  1900;   conversion  at  high  temperature  into  siUimanite,  which  see. 

Andesine,  Min.,  p.  333;  App.,  p.  4.  — Crystals  from  Ekaluit,  Greenland;  Bog^ild,  Min. 
Grdnl.,  467. 

Andorite,  App.,  p.  4.  The  following  new  forms  were  observed  by  Spencer,  Min.  Mag.,  14, 
316,  on  cry.stals  from  Oruro:  w  (035),  v  (041),  ^  (312),  A  (321),  B  (441),  C  (243)?.  D  (241).  £i:(261) 
The  chemical  and  crystallographic  position  is  also  discussed,  andorite  being  considered  as  the 
first  member  of  a  series  with  diaphorite  and  freicslebenite. 

Anglesite,  Min.,  p.  907;  App.,  p.  4.  — Grys.:  from  Malfidano,  Sardinia;  Millesovich,  Rend. 
Ace.  Line,  9,  (1),  153,  1900;  Eureka,  Utah;  Rogers,  Sch.  Mines  Q.,  23,  135,  1902;  from  Laurium 
and  from  the  Tintic  distr.,  Utah,  the  latter  with  several  new  forms;  Hul^iik  [Term.  Fuz.,  83, 
187,  1900]  in  Zs.  Kr.,  36,  201;  from  Monte  Poni,  with  new  forms  and  a  critical  summary  of  all 
known  forms  with  literature,  etc.,  also  a  table  of  angles  (after  Gdt.);  Hermann,  Zs.  Kr..  39,  46:i, 
1904;  from  Broken  Hill,  S.  Australia;  Toborffy,  Zs.  Kr.,  44,  601;  from  Mies.,  Slavfk.  [Abb. 
b6hm.  Akad.  No.  19,  1905];  Zs.  Kr.,  44,  83;  from  Gaeta.  L.  Como;  Repossi.  Att.  See.  Milano,43, 
430.  1905;  from  ore  bodies  of  province  of  Messina,  Sicily;  Traina,  Rend.  Ace.  Line,  14,  (I),  220, 
1905;  from  Dundas,  Tasmania,  mine  Meretrice,  New  Caledonia  and  Lewis  Ponds  near  Oranj^, 
N.  S.  W.  C.  Anderson,  Rec.  Austr.  Mus.,  6,  90,  1905;  Zs.  Kr.,  43,  621-622;  from  Broken  Hill, 
N.  S.  W.,  with  new  forms  F  (187),  X  (3.4.12).  t;  (598);  Anderson,  Rec.  Aus.  Mus..  7.  1.  63, 1908; 
Tintic  dist.,  Utah;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series  3,  No.  7,  p.  131,  190S. 

Etching  figures,  see  under  barile. 

Anhydrite,  Min.,  p.  910;  App.,  p.  4.  — Crystals  from  the  Simplon  Tunnel  and  the  eichiog 
figures  on  the  three  cleavage  faces  studied  by  Preiswerk,  Jb.  Min.,  1,  33, 1905.  Twin  from  Aussee, 
Styria,  with  new  form  p(151);  Bascom  and  Goldschmidt,  Am.  J.  Sc..  24,  487,  1907;  Zs.  Kr, 
44,65. 

Effect  of  low  temperatures  upon  optical  properties,  Panichi.  [Mem.  Ace.  Line,  4,  389,  1902]; 
Zs.  Kr.,  40,  89.  Pleochroism  was  noted  in  a  crystal  of  anhydrite  from  Stassfurt  by  Gdigey, 
Min.  Mitth.,  26,  141,  1907,  giving  a  violet,  P  coloriess,  y  violet;  absorption  y>a  >  3. 

Analysis  of  anhydrite  from  Frontenac  County,  Ontario,  by  Nicol.,  [Can.  Rec.  of  Sci.  1896- 
1897,  7,  61],  Zs.  Kr.,  31,  293. 

Studies  in  the  genesis  of  anhydrite  and  its  associated  minerals  were  made  by  van't  Hoff  with 
Armstrong,  Hiurichsen.  Weigert,  Farup.  d'Ans;  Ber.  Ak.  Berlin,  559,  1900;  570,1140,  1901; 
1000,  1903;  218,  1906;  [Arch.  Ne^riand  d.  sc.  exact,  et  nat.  Hariem,  6,  471.  1901];  reviewed  in 
Z0.  Kr.,  38,  525;  Jb.  Min.,  2,  5,  1902;  and  by  Vater,  Ber.  Ak.  Beriin,  269,  1900. 
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Inclusions  of  liquid  carbon  dioxide  in  anhydrite  from  Simplon  Tunnel;  Spezia,  Att.  Ace. 
Torino,  39,  521,  1904.  Occurrence  at  Wiiheimsgluck;  Lenze  [Ber.  ub.  d.  Versamml.  d.  oberrhein. 
geol.  Vereins,  32,  23,  1899);  Zs.  Kr,  36,  411.  In  a  phonolite  at  Hammer-Unterwiesenthal, 
Saxony,  blue  anhydrite;  Bergt,  Abh.  naturwiss.  Ges.  Isis,  Dresden,  88,  1899;  in  a  micaceous 
dolomite  from  Simplon  Tunnel;  Spezia,  Att.  Ace.  Sci..  Torino,  38,  June,  1903. 

Micro-determination  in  rocks;  Berg,  Centralbl.  Min.,  688,  1907. 

Ankerite,  Min.,  p.  274. — Analysis  of  normal  var.  from  Phelps  Co.,  Mo.;  Rogers,  Kans. 
Univ  Bull.,  8,  183,  1899. 

Annaberoite,  Min.,jp.  818.  —  Artif.;  de  Schulten,  Bull.  Min.  Soc.,  26,  87,  1903.  Occurrence 
at  Cobalt,  Ont.;  Miller,  Rep.  Can.  Bureau  Mines,  2,  1905. 

Anner5dite.  —  See  under  UraniniU. 

Anorthite,  Min.,  pp.  337, 391, 1027;  App.,  p.  5.  —  Oryst. —  From  Vesuvius  figured  by  Viola, 
Zs.  Kr,  31,  484.  From  Aranyi-Berg  described  by  V.  Hulydk,  [Fbldt.  K6zl.,  33.  54,  190.3).  Zs.  Kr., 
40,  504.  Following  new  forms  given,  G  (405).  F  (205),  K  (l31),  H  (421),  K  (243),  L(243).  Ciys- 
tals  from  a  volcanic  bomb  found  on  the  island  of  St.  Christopher  described  by  Fels,  Zs.  Kr.,  37, 
450.  From  Franklin,  N.  J.,  by  Warren,  Am.  J.  Sc,  11,  369, 1901.  Twins  from  Rochenoire,  Puy- 
de-D6me;  Vigier.  Bull.  Soc.  Mm  ,  31,  142,  1908. 

Opt.  —  Studies  of  optical  constants  and  orientation  on  anorthite  from  Vesuvius  by  Becke, 
Ber.  Ak.  Wien,  108,  434, 1899,  Min.  Mitth.,  19,  201,  1899;  by  Viola,  Zs.  Kr.,  31,  484.  and  Klein, 
Ber.  Ak.  Beriin,  346,  1899. 

«„==■  1.57524,  Viola;  1.57556,  Klein. 
P^--  1.58327,       '*     1.58348,      " 
7d-  1.58840.       "     1.58849,       " 
2V  «  76«  56',        "     76*'  30',       " 

One  of  the  optic  axes  lies  in  c  (001)  and  makes  the  angle  261^  (Becke)  with  pole  to  b  (010),  the 
other  optic  axis  makes  a  small  angle  with  the  c  axis. 

Anal.  —  From  Phippsbuig,  Maine,  by  Hillebrand,  U.  S.  G.  S.,  Bull.  167, 1900;  from  the  island 
of  St.  Christopher  by  Fels,  Zs.  Kr.,  37,  460;  from  Franklin,  N.  J.,  by  Warren,  Am.  J.  Sc.,  11,  371, 
1901;  discussion  of  chemical  constitution  by  Tschermak;  Ber.  Ak.  Wien.,  112,  (1),  355, 1903;  114, 
455,  1905;  116,  217,  1906. 

Anorthoclase,  Min.,  p.  324;  App.,  p.  5.  — Portoscuso,  Sardinia,  determination  of  refractive 
indices;  Riva,  Riv.  Min.  Ital.,  26,  21{  1901;  Zs.  Kr..  35,  274,  1901.  Anal,  of  phenocrysts  from 
granite  of  Port  Victor,  S.  Australia;  Gartrell.  [Trans.  Roy.  Soc.  S.  Aus.,  27,  256*260, 1903) ;  Zs.  Kr., 
46,  315. 

Ansilite,  see  under  Ancyliie. 

Anthophyllite,  Min.,  p.  384;  App.,  p.  5.  — Occurs  with  fayalite  at  Rockport,  Mass.,  (Opt.) 
Warren,  Am.  J.  8c.,  16,  339,  1903, 17,  179,  1904;  also  at  Saint-Germain-l'Herm,  France  (Anal. 
Opt.)  G.  Friedel,  Bull.  Soc.  Min.,  26, 102, 1902.  Occurrence  at  Fontc  del  Prete,  Elba;  Comu  and 
Himmelbauer,  [Mitth.  Nat.  Ver.  Wien,  3,  9-19,  1905):  Zs.  Kr,  44,  299. 

Artif.  formation  of  kupfferiie;  Alien,  Wright  and  Clement,  Am.  J.  Sc.,  22,  385,  1906. 

Antimon-lnsonite.    S.  Stevanavic,  Zs.  Kr.,  27,  239,  1902.  —See  Enargite. 

Apatite.  Min.,  pp.  762,  1027;  App.,  p.  5.  — Oryst.  — Complex  crystals  of  rich  purple  color  are 
described  from  Minot,  Maine,  by  Palache,  occurring  with  tourmaline,  lepidolite,  cookeite,  etc.,  in 
pegmatite;  optical  properties  (biaxial)  are  also  described  and  analysis  given  by  Wolff,  Proc. 
Amer.  Acad.,  39,  517, 1902;  crystals  from  granite  of  Baveno;  Artini,  Rend.  Ace.  Line,  11,  (2),  362, 
1902;  crystals,  pink,  also  green  occur  at  Haddam  Neck,  Conn.;  new  forms  noted  /  (7i30), 
W  (7520),  W  (7250) ;  Bowman,  Min  Mag.,  13,  111,  1902.  Crystals  described  from  Rautenkrantz  in 
the  Erzeebirge;  Hermann,  Centralbl.  Min.,  433,  1904;  from  Biella,  Italy,  by  Zambonini  with  new 
pyramid/  (10l4),  Zs.  Kr^  40,  220,  1904;  from  Gellivara  in  Norbotten,  Sweden,  with  new  forms 
«  (7.0.?.ll),/(2023)  g  (7079)./  (7078),  also  refractive  indices  measurements;  ZimAn^i,  Zs.  Kr.,  39, 
505,  1904;  Ann.  Mus.  Nat.  Hung.,  p.  288,  1904.  Needle-like  crystals  in  volcanic  bomb  from 
Cappuccini  di  Alt»no,  Italy;  Viola,  Zs.  Kr.,  37, 370.  Crystals  rich  in  faces  of  a  clear  pale  amethyst 
color  from  Gletsch,  Switzerland;  Busz,  Centralblt.  Min.,  753.  1906.  The  following  new  forms 
noted,  X  (4.0.4.21),  ^(5057).  ^(4045),  y  (8089);  Lyon  Mt.,  Clinton  Co..  N.  Y.;  Whitlook.  N.  Y. 
State  Mus.  Bull.,  107,  72,  1907.  Chemical,  optical  and  crystallographic  study  of  apatite  from 
Spprechtstein,  Bavaria  (new  forms;  B  (5490),  K  (10.9.!d.O),  K,  (19.9.10.0),  D  (13.0.13.4)),  and 
X^uxullian,  Cornwall.  —  Walter,  Inaug.  Diss.,  Univer.  Miinster,  1907. 
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Opt.  — Refractive  indices  of  fluorapatite  from  Pisek;  K.  Zimdnjri,  Zs.  Kr.,  40, 281, 1904;  Ann. 
Mu8.  Nat.  HuDff.,  562, 1904;  also  of  crystals  found  in  inclusions  in  au^te  andeaite  lava  from  BeU 
tenbeives  near  Mayen ;  Gaubert,  Bull.  Soc.  Min.,  28, 186, 1905.  Optically  anomalous  crystals  from 
amphibole  diabase  from  Nurra,  Sardinia;  Viola,  Boll.  Com.  Geol.  Ital.,  6,  106,  1905.  Optical 
constants  for  crystals  from  Gletsch,  Switzerland;  Busz,  Centralbl.  Min.,  760,  1906.  RefrBctive 
indices;  Gaubert,  Bull.  Soc.  Min.,  30, 108, 1907.  Optical  study  of  material  from  various  localities; 
Baumhauer,  Zs.  Kr.,  46,  555,  1908. 

Anal.  —  Gordonbrook,  New  South  Wales,  anal^rsis;  Mingaye,  Trans.  Austr.  Ass.  Sc.,  1898. 

An  apatite  from  Narsarsuk,  Greenland,  contaimng  3.36  p.  c.  Y,0,  has  been  described  byG. 
Flink>  Medd.  GrOnland,  14,  235,  1898;  24,  173,  1901.  Analysis  of  cr^^tals  from  Gletsch,  Switse^ 
land;  Buss,  Centralbl.  Min.,  760, 1906. 

Pseudomorph  of  "o8teoUte  *'  after  calcite  from  near  Prausnita,  Kreis  Jauer,  Silesia;  Schwantke, 
Centralbl.  Min.,  641,  1905. 

On  the  apatite  deposits  of  Canada;  A.  Osann,  Geol.  Surv.  Canada,  12,  Ft.  O,  1899. 

Phosphorite,  —  Various  Swedish  phosphorites  contain  fluorine  in  the  same  ratio  to  the  phos- 
phoric acid  as  in  apatite;  Andersson  and  Sahlbom,  Bull.  G.  Inst.  Upsala,  4,  79, 1899.  Occurreoee 
in  £urope;  Kruft,  Jb.  Min.,  Beil,  16,  1,  1902. 

Aphthitautb,  Min.,  p.  897 ;  App.,  p.  5. — See  B.  Gossner  on  the  crystallographic  relations  of  the 
sulphates  and  chromates  of  potassium  and  sodium,  Zs.  Kr.,  39,  155,  1903;  also  van't  Hoff  on  the 
formation  of  isomorphous  mixtures  of  K,S04  ^^^  Na^O^,  Ber.  Ak.  Berlin,  359,  1903.  The  latter 
concludes  that  glaserite  (K^0«),  aphtalose  or  aphtalite  (75%  K,S04)  and  arcanite  (62%  K,SOJ 
are  probably  identical. 

Probable  occurrence  in  fumaroles  of  Mt.  Pel^,  Martiniaue;  Lacroix,  Bull.  Soc.  Min.,  88,  60, 
1905.    Formed  at  eruption  of  Vesuvius  in  1906;  see  under  Vesuvius. 

Apophtllite,  Min.,  p.  566;  App.,  p.  5.  — Gryst.  — Crystals  with  optical  study  and  anal, 
from  SuJitelma,  Sweden;  Hennig,  Geol.  F5r.  Fdrh.,  21,  391,  1899;  From  Seiser-Alp  with  (013); 
Zambonini,  Zs.  Kr.,  34,  561;  in  tabular  crystals  from  R<^zbdnya,  Hungary;  Zim^yi,  Zs.  Kr., 
36,  256,  1902;  from  Gross-Priessen,  east  of  Aussig,  showing  t  (103);  Pelikan,  Ber.  Ak.  Wien,  111, 
334,  1902.  From  Scottish  localities;  Goodchild.  [Trans.  Geol.  Soc.  Glasgow,  12,  Suppl.,  1-68, 
1903];  Zs.  Kr,  46,  305.  From  following  Swedish  localities,  Noidmarken,  Taberg,  Utd,  Skott- 
v&nff,  L&ngbaushyttan,  HftUestad;  Flink,  G.  FOr.  F5rh.,  28, 423, 1906.  From  basalt  of  East  Green- 
land; Bdegild,  [&ledd.  om  Gr6nl.,  28,  99];  Zs.  Kr,  43,  636;  also  in  Min.  Gr5nl.,  546,  1905.  From 
Traversella  with  anal,  and  discussion  of  chem.  comp.;  Colomba;  Rend.  Ace.  Line,  16,  966,  1907. 

Quartz  pseudomorph  after  apophyllite  occurs  with  datolite  and  pectolite  near  Fort  Point, 
San  Francisco,  Cal.,  see  under  quartz. 

Studies  on  apophyllite  free  from  fluorine  and  on  those  which  contain  fluorine  show  that  the 
first  variety  is  +  with  higher  index  of  refraction,  the  second  —  and  with  lower  index  of  refraction; 
Comu,  Centralbl.  Min.,  79,  1906. 

Occurrence  (with  anal.)  at  Asmara  and  Sciket,  Eritrea;  Manasse,  Proc.  Soc.  Toec.,  July,  1906. 
Discussion  of  chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  124,  1908.  Anal,  of  material 
from  Seisser  Alp,  Tyrol,  with  discussion  of  composition;  Baschieri,  Att.  Soc.  Tosc.,  24, 1908. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
,696. 


Aragonite,  Min.,  pp.  281, 1027;  App.,  p.  5.  —  Crystals  described  Iw  Jeremejew  from  Karicaia- 
linsk  distr.,  Khirgise  Steppes,  Vh.  Min  Ges.  St.  Pet.,  [35,  75,  1897];  Zs.  Kr.,  31,  507;  by  Ziminyi 
from  Dogndcska  with  new  forms  and  list  of  forms  for  the  species  with  references  to  authors,  etc., 
Zs.  Kr.,  31,  353,  1899.  From  Herrengrund,  new  forms,  discussion  of  twins  and  measurement  of 
refractive  indices ;  Melcser,  Zs,  Kr.,  38, 249, 1903 ;  Ber.  aus  Ungarn,  23, 272, 1905 ;  from  East  Green- 
land; Bdggild,  Medd.  om  Grdnl.,  28,  108,  1905;  from  Plauen  in  Vogtland;  Hengiein,  CentndU. 
Min.,  372,  1908. 

Symmetry  that  of  the  holosymmetric  class;  Melczer,  Zs.  Kr.,  39,  279, 1904.  See  also  Beckeo' 
kanop,  Zs.  Kr.,  32,  24,  1899. 

The  crystalline  structure  of  the  members  of  the  Aragonite  group  has  been  exhaustively  studied 
by  Westhoff,  Inaug.  Diss.,  1899.     See  also  absts.  in  Zs.  Kr.,  36,  188. 

Investigation  ot  structure  of  mimetic  crjrstals,  MQgEe,  Jb.  Min.,  Beil.  Bd.,  14, 247,  1901. 

Fluorescence  in;  Schincaglia,  [II  Nuovo  Cimento,  Pisa,  10,  212,  1899];  Zs.  Kr.,  34,  312. 

On  the  relations  of  aragonite  to  calcite  see  H.  W.  Foote,  Zs.  phys.  Co.,  S3,  740,  1900. 

CanchiU  of  Agnes  Kellv,  Ber.  Ak.  MQnchen,  30,  187,  1900;  Min.  Mae.,  12,  363,  1900.  the 
material  of  moUuscan  shells  supposed  to  be  a  new  form  of  CaCO,  is  shown  by  Vater,  Zs.  Kr.,  96, 
149,  and  Brauns,  Centralbl.  Min.,  134,  1901,  to  be  identical  with  aragonite. 

MoasoUiU  from  Montieri  is  shown  by  G.  D'Achiardi;  to  be  a  mixture  of  calcite  and  angonite, 
[Att.  Soc.  Tosc.,  Proc.  Verb.,  11,  1898];  Zs.  Kr.,  32,  522. 

Abaootite,  Min.,  p.  1013.  —  Occurrence  in  ^tna  mercuiy  mine,  Napa  Co.,  Galif.^  Baok^ 
{Jour.  Roy.  Microsc.  Soc,  673,  1905] ;  Zs.  Kr.,  43,  615. 


APPENDIX    11.  9 

Ardennite,  Min.  p.  542.  —  Analysis  by  W.  Prandtl  of  the  arsenical  variety: 

SiO,     AlA     FeiO,      MnO       FeO       MgO     CaO   A8,0»    V,0»      Ign. 
27.77     25.25      0.53       22.70       0.65        5.20     1.44     9.91       0.81      5.24  -  99.50 

This  leads  to  the  formula  H,Mn«Al5(As,V)Si50„,  Zs.  Kr.,  40,  392,  1904. 

Arfvedsonitb,  Min.,  p.  401;  App.,  p.  6.  — Crystals  from  Narsarsuk,  Greenland;  Flink,  Medd. 
GiOnl.,  24,  77,  1901.. 

Aroentite,  Min.,  p. 46.  — Occurrence  at  Cobalt,  Ontario;  Miller,  Rep.  Can.  Bureau  of  Mines, 
14,  Pt.  2,  1905.  Occurrence  (with  anal.)  at  California  mine  on  Glacier  Mt.,  Montesuma,  Summit 
Co.,  Colo.;  Van  Horn,  Am.  J.  Sc.,  26,  508,  1908. 

Argbntodometkite,  see  under  Dameykite. 

Argbntoperctute,  Chem.  Zeit.,  16,  1952, 1892,  same  as  Boleite,  which  see. 

Arqtrodxte,  Min.,  p.  150;  App.,  p.  6.  — Occurrence  in  Bolivia;  Canfield,  Am.  J.  Sc.,  23,  20. 
1907.  Crystallographic  and  chemical  study  of  material  from  Col()uechaca,  Bolivia;  V.  M.  Gold- 
Bchmidt,  Zs.  Kr.,  46,  548,  1908.  Anal,  of  material  from  old  specimen  from  "  Bescheert  GlQck  " 
mine.  Freiberg;  Kolbeck,  Centralblt.  Min.,  331,  1908. 

See  Pluaingtant. 

Arsenic,  Min.,  p.  11 ;  App.,  p.  6. — Occurs  near  Montreal  with  calcite  in  a  vein  cutting  nephelite- 
syenite,  G.  —  5.74,  contains  1.65  Sb  and  0.16  S;  Evans,  Am.  J.  Sc.,  16,  92,  1903.  Also  occurs  in 
reniform  masses  at  Washington  Camp,  Santa  Cms  Co.,  Ariiona;  Warren,  Am.  J.  Sc.,  16,  337, 1903. 

Arsenoptrite,  Min.,  p.  97;  App.,  p.  6.  —  Crystals  from  the  Lengenbach  quarry  in  the  Binnen- 
thal  have  been  measured  by  Lewis,  Min.  Mag.,  13,  291,  1903.  Crystals  from  Brosso  and  Traver- 
sella  with  new  form  (221);  Colomba,  Rend.  Ace.  Line,  16,  642,  1906.  Crystals  from  Ivigtut, 
Greenland:  Bdggild,  Min.  Greenland,  49,  1905. 

The  cobaltilerous  variety,  danaite,  from  the  Sulitjelma  mines  in  northern  Norway,  contains 
1.15  p.  c.  Co  and  gives  an  axial  ratio  near  that  of  ^laucodot,  according  to  Fletcher,  Min.  Mag., 
14,  54,  1904.  Crystals  from  the  same  locality  earlier  described  by  Stelzner  rave  6.81  p.  c.  Ck>, 
cf.  Fletcher,  1.  c,  also  Vogt,  Zs.  prakt.  Geol.,  2, 43, 1894,  and  Hintse,  Min.,  1, 863, 1901. 

Oocurrence  (with  anal.)  at  Cobalt,  Ont.;  Miller,  Rep.  Can.  Bureau  Mines,  14,  Pt.  2,  1905. 

Araensehwefel,  E,  Monaco,  [Ann.  Scuola  Agricolt.  Portici,  1902],  Zs.  Kr.,  40,  297,  1904. 

A  blue-gray  mineral  with  metallic  luster  occurring  in  granular  crystalline  (tetragonal  ?)  aggre- 
gates, miz^  with  realgar,  at  the  Solfatara  of  Poszuoli,  near  Naples.  An  analysis,  yielding  the 
formula  As,S,  +  HA  gave:  S,  35.92;  As,  56.90;  HA  7.00  »  99.82. 

ARSbNSULFXJRITE,  See  SulphtiT, 

Artinite.  L.  BrugnaUUx,  [Rend.  R.  1st.  Lomb,  Mailand,  36,  869,  1902;  36,  824,  1903]; 
Centralblt.  Min.,  144,  663,  1903;  Zs.  Kr.,  40,  103:41,  257. 

Orthorhombic.     Fibrous,  radiating,  in  spherical  aggregates. 

H.  -"  2.  G.  «  2.028.  Color  white.  Optically  -  .  Length  of  fibres  usually  ||  b.  Ax.  pi. 
usually  ±  to  length  of  fibers,     fi  «  about  1.537.    7  -  a  »  about  0.055.     2£  over  90^. 

Comp.  —  M^03.Mg(OH),.3H,0  -  MgO,  40.82;  CO,,  22.45;  HA  36.73. 

Anal,  on  material  from  Val  Latema: 

MgO  CO,  H,0 

41.34         22.37       (36.39)  -  100.00 

Obs.  Found  in  an  asbestusquarrv  associated  with  a  peridotite  at  Val  Brutta  in  the  Val  Latema. 
Later  observed  with  magnesite  at  Elmarede  in  the  Aosta  valley.  Named  in  honor  of  Prof.  Ettore 
Artini  of  Mailand. 

▲rsmnite.    A.  Anruni  and  K.  Thaddieff,  Zs.  Kr.,  31,  230,  1899. 

Orthorhombic.  In  druses  of  small  hexagonal  prisms  with  basal  planes  and  minute  pryamidal 
faces;  these  are  interpreted  as  being  orthorhombic  with  a  prismatic  angle  sensibly  60**,  and  show- 
ing the  forms  6  (010),  c  (001),  m  (110),  also  (021)  and  (111).  Color  blue  or  bluish  green,  but  the  light 
transmitted  through  the  prism  is  in  part  blue,  in  part  neariv  coloriess.   Biaxial,  an  axis  neariy  X  m. 

Composition  highly  uncertain,  as  the  material  for  analvsis  was  scanty  (0.2,  0.19  gr.)  and  very 
impure;  further  the  only  completed  analysis  shows  a  loss  of  2  p.  c. 

AnaJyses,  Thadd^ff: 

SO,        CI  PbO        CuO        H,0      Fe,0,        CaO         ZnO         SiO, 

1.  8.07      14.39       31.41        21.39       undet,      0.70  1.70        undeL       13.60 

2.  13.06       9.46       33.38       14.54       11.01       1.81  1.87         4.08  8.88  -  98.09 
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Of  the  above  the  SiO,  is  assumed  to  be  present  as  quartz,  FejO,  as  limonite,  ZnO  as  gosUrite, 
furthermore  the  mineral  graduates  into  lanarkite;  deducting  the  impurities  a  formula  is  deduced 
which  would  make  arzrunite  a  double  salt  of  basic  lead  sulphate  and  a  basic  copper  chloride, 
(Pb,0)S04.3(CuCl,.H,0).Cu(OH)2;  the  result,  however,  has  little  value. 

Observed  as  a  drusy  crystalline  incrustation  lining  cavities  in  the  cellular  gangue  rock  at  the 
mine  Buena  Esperanza,  Challacollo,  Tarapaca,  Chile.     Named  after  Prof.  A.  Areruni  of  Aacbea. 

AsBESTus.  —  Occurrence,  Exploitation  and  Uses  is  the  title  of  a  pamphlet  (pp.  169,  19  plates) 
by  Fritz  Cirkel,  published  at  Ottawa  in  1905  by  the  Mines  Branch  of  the  Dept.  of  the  Intenor, 
Canada.  It  gives  an  account  of  the  amphibole  asbestus  occurring  in  Hastings  Co.,  Ontario,  and 
elsewhere,  which  has,  however,  only  limited  applications  in  the  arts;  also,  more  fully  of  the  ser- 
pentine asbestus,  or  chrysolite,  mined  extensively  in  Canada,  particulariy  south  ot  Quebec  at 
Thetford,  etc. 

The  occurrence  and  origin  of  asbestus  (chrysotile)  is  discussed  at  length  in  the  geological 
reports  of  Vermont  for  1903-1904  and  for  1905. 

AscHARiTE,  App.,  p.  6.  —  Formation  discussed;  van't  Hoff,  Ber.  Ak.  Beriin,  652,  1907. 

Asphalt,  etc.,  Min.,  pp.  1017-1020.  — The  asphalt  and  bituminous  rock  deposits  of  the 
United  States,  with  descnption,  occurrence,  etc.,  of  asphaltum,  albertite,  impsonite,  erabamite, 
nigrite,  uintahite  (gilsonite),  wurtzilite,  ozocerite;  Eldndge,  22nd  Ann.  Rep.  U.  S.  G.  S.,  1, 211- 
452,  1900-1901. 

AsTRAKAMiTE,  Min.,  p.  946.  —  See  Blddite, 

Astrolite.     Astrolith,  R.  Reinisch,  Centralbl.  Min.,  108,  1904. 

Orthorhombic  (?).  In  globular  forms  with  radiated  or  stellate  structure.  Under  the  microscope 
foUae  are  noted,  in  part  showing  sections  of  irregular  outline  without  cleavage  lines  and  oon- 
pleochroic,  to  these  Bxa(  — )  is  normal  with  2E  »  48^,  dispersion  p>v\  sections  of  foliae  are  also  id 
part  elongated,  pleochroic,  and  showing  cleavage  cracks. 

H.  »  3.5.  G.  «  2.78.  Luster  vitreous  to  pearly.  Color  siskin-green.  Streak  grayish  white. 
Translucent. 

Composition  somewhat  uncertain,  the  material  being  impure  from  inclusions;  the  formula 
deduced  is  that  of  a  metasilicate:  (Na,K)^e(Al,Fe),(SiOj)5.H,0.  Analysis,  after  deductiog 
3.88  p.  c.  CaCO,: 

SiO,  AIA  Fe^O,  FeO  K,0  Na,0  H,0 

52.14  8.15  13.05  12.01  5.20  6.62  2.83  «  100 

Fuses  B.  B.  at  3.5  quietly  to  a  gray  enamel ;  reacts  for  iron  with  the  fluxes ;  not  sensibly  attacked 
by  acids. 

Occurs  inclosed  in  a  diabase  tulT  near  Neumark  in  masses  of  black  siliceous  schist,  of  granular 
limestone  and  of  calcareous  alum  schist  in  Saxon  Voigtland.  Named  in  allusion  to  the  stellated 
structure. 

AsTROPHTLLiTB,  Min.,  p.  719.  — From  Narsarsuk,  Greenland;  Bdggild,  Medd.  om  Gronl,  SS, 
103,  1906. 

Atacamitb,  Min.,  p.  172;  App.,p.  6. — Gryst.  From  the  Brilladora  mine,  Paposo,  Atacama, 
Bhow  the  new  forms  ^(210),  7  (150);  Moses,  Am.  J.  Sc.,  12,  100,  1901;  from  same  locality;  Keller, 
Proc.  Amer.  Phil.  Soc.,  47,  84,  1908;  from  Sardinia:  Pelloux,  Att.  Ace.  Line,  13,  (2),  34,  1904; 
from  Bimbowrie,  S.  Australia,  with  anal.;  Mawson,  [Trans.  Roy.  Soc.  S.  Aus.,  30,  67-70,  1906]; 
Zs.  Kr.,  46,  315;  from  Gloncurry,  Queensland ;  Anderson,  Rec.  Aus.  Mus.,  7,  (1),  67, 1908. 

Atopite,  Min.,  p.  861.  — Occurs  at  the  manganese  mines  of  Miguel  Bumier,  Minas  Geraes, 
Brazil,  (anal.);  Hussak,  Centralbl.  Min.,  240,  1905. 

AuERBACHiTE,  See  Under  Zircon, 

AuGELiTE,  Min.,  p.  847;  App.,  p.  6.  —  Found  in  small  amount  in  the  silver  ores  of  Tatasi  and 
Portugalete,  in  the  province  sud-Chichas,  Potosi,  and  from  Oruro,  Bolivia.  New  face  g  (910) 
observed.  Indices  of  refraction  for  Na  light  «  1.5752  and  1.5893.  2£  -  82}^  G.  »  2tj9. 
Spencer,  Min.  Mag.,  12,  1 ;  ibid.,  14,  323. 

AuTUNiTE,  Min.,  p.  857.  — Study  of  absorption  spectrum  and  the  changes  through  loss  of 
water  by  heating  into  "  metakalkuranite;"  Rinne,  Centralbl.  Min.,  709,  1901. 

Occ.  in  Madagascar  and  at  Tinh-Tuc,  region  of  Cao-Bang,  Tongking,  China;  Laeroix,  BuU. 
Soc.  Min.,  31,  245,  259,  1908. 
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AwARUiTE,  Min.,  pp.  29f  1043.  —  Native  nickei-iron  alloys,  near  the  awaruite  from  New  Zealand, 
have  been  described  by  Sella  from  Biella,  Piedmont,  see  Min.,  p.  1043;  also  by  Melville  from 
Josephine  Co.,  Oregon,  and  called /osep/iim/e,  see  App.,  p.  38;  by  Hoffmann  from  the  auriferous 

travels  of  the  Fraser  river,  British  Columbia,  and  called  bv  him  souesite,  Am.  J.  Sc.,  19,  319,  1905; 
y  Jamieson  from  Josephine  Co.,  Oregon  (see  above)  and  from  South  Fork,  Smith  river,  Del  Norte 
Co.,  California,  ibid.,  19,  413,  1905. 

The  allo;^  called  souesUe  (after  Mr.  F.  Soues)  is  obtained  from  the  gold  washing  of  the  Fraser 
river  near  Lillooet,  with  platinum,  iridosmine,  magnetite,  chromite,  etc.  It  occur?  m  small,  irregu- 
lar, rounded  grains,  not  exceeding  1.5  mm.  in  diameter,  in  part  microscopic.  Strongly  magnetic 
and  malleable.  G.  «-  8.215.  Slowly  dissolved  in  hot  hydrochloric  acid,  readily  in  hot  nitric  acid. 
Analvsis  1  below  by  Wait,  after  deducting  1.16  p.  c.  silica. 

The  nickel-iron  from  Oregon  (eariier  describea  by  Melville,  and  named  josephinUe,  Am.  J.  Sc., 
48,  509,  1892,  App.,  p.  38)  occurs  in  water-worn,  bean-shaped  pebbles,  from  a  few  milli- 
meters to  several  centimeters  in  diameter;  these  consist  of  a  sponge-like  mass  enclosing  particles  of 
a  silicate  resembling  serpentine;  analysis,  2  below,  after  deducting  impurities. 

The  Smith  river  iron  is  in  neariy  uniform  grains,  from  0.15  to  1.5  mm.  in  diameter;  it  is  obtained 
with  magnetite  and  chromite  as  a  residue  from  gold  washings.  G.  ~  7.85  (corrected  for  admixed 
magnetite). 

Analyses:  1.  Wait,  1.  c;  2,3.  Jamieson,  1.  c. 

Ni  Fe 

1.  Fnaer  R.,  souesUe  76.48  22.30 

2.  Josephine  Co..  Oregon      |    74.23  25.18 

3.  Smith  R.,  Califorma         }     76.69  21.37 

The  above  approximate  to  Ni^Fe  which  requires  Ni  76.0,  Fe  24.0  «=  100.  Skey  obtained  for 
awaruite  Ni  67.63  and  Mattirolla  for  the  Biella  mineral  described  by  Sella  Ni(Co)  75.2t). 

AxiNiTE,  Min.,  p.  527;  App.,  p.  7.  — Crystals  from  Obira,  Japan,  described  by  Zimdnyi,  Zs.  Kr, 
32,  125.  245,  1899;  also  by  Ford,  Am.  J.  Sc.,  16,  200,  1903,  and  by  Wada,  Minerals  of 
Japan,  p.  114,  Tokyo,  1904;  crystals  from  Biella,  Italy;  Zambonini,  Zs.  Kr.,  40,  259,  1904;  from 
Bowling  Alley  Point,  near  Mundle,  N.  S.  W. ;  from  Moonbi,  N.  S.  W.,  and  from  Colebrook  mine, 
Dundas,  Tasmania:  Anderson,  Rec.  Aus.  Mus.,  6,  133-137,  1906;  from  Tremore,  Bodmin,  Corn- 
wail;  Barrow  and  Thomas,  Min.  Blag.,  16,  119,  1908. 

Ford  (I.  c.)  gives  the  analyses  1  and  2  below,  from  which,  and  with  other  reliable  earlier 

II  III  n 

analyses,  the  formula  R7R4B,(Si04),  is  deduced;  here  R  »  Ca  chiefly,  also  Fe,  Mn,  Mg,H3and 

R  -  Al,  also  Fe. 

G        SiO,  BA  Al,0,  FeA  FeO  MnO   CaO  MgO  H,0 

1.  Bourgd'Oisans               3.287  }]42.78  6.12   1767  0.99    6.02     2.99  20.16  2.41  1.40  =  100.54 

2.  Obira,  Japan                  3.028      41.80  5.61    17.15   1.11    2.84  10.71  19.51  0.21  1.22 » 100.16 

^^W^*'^"^'^^^°**  I  42.61   6.04   17.43  0.38    7.53     4.10  19.74   0.44    1.56-  99.83 

4.  CMwui^^Mine, Amador         |  42.79  [6.70]  16.38  ....    4.22     8.76  19.21   0.09    1.85-100.00 

Anal.  3  and  4  by  Schaller  (priv.  contr.),  who  finds  that  axinite  consists  of  isomorphous  mixtures 
of  ferroaxinite,  8SiO„  2A1,0„  2FeO,  H,0, 4CaO,  B A  and  manganoaxinite,  8SiO„  2A1 A  2MnO, 
H,0,  4CaO,  BjO,. 

AzuBiTE,  Min.,  p.  295;  App.,  p.  7.  — Crystals  from  Rosas,  Sardinia;  Riva,  Zs.  Kr.,  31, 534,  1899; 
from  Chessy  with  new  forms  (^61),  (1.10.2),  also  crystal  from  Broken  Hill;  Ces^ro,  Bull.  Ac. 
BelK.»  130-143,  1905. 

Occurrence  at  Castello  di  Bonvei,  near  Mara,  Sardinia;  Millosevich,  Rend.  Ace.  Line,  16,  (2), 
732.  1906;  from  Timpone  Rosso,  near  Lagonegro,  Basilicata;  Zambonini,  ibid.,  16,  (2),  737,  1907. 

BABiNGTONrrB,  Min.,  pp.  381, 1027;  App.,  p.  7.  —  Palache  and  Fraprie  have  described  crystals 
from  Somerville  and  Athol,  Mass.,  Proc.  Amer.  Acad.,  38,  382,  1902.  At  Somerville  it  occurs 
with  prehnite  in  veins  and  pockets  in  diabase,  the  crystals  are  complex  and  show  several  new 
forms.     An  analysis  by  Fraprie  gave: 

SiO,     TiO,  AlA    Fe,0,      FeO    MnO      CaO    MgO    (Na,K),0    H,0 

52.25    0.18    5.27      7.49       11.05     1.94      20.36    0.46        0.22  0.29 -*  99.51 

Shepard's  identification  of  babingtonite  at  Athol  is  confirmed.  The  crystals  are  less  com- 
plex than  those  from  Somerville. 

Baddelbtite,   App.,  p.  8. — Three  crystals  found  in  the  gem  gravels  from  Balangoda, 

Ceylon.    The   axial   ratio  calculated    from  measurements  on  these  crystals   wofi   & :  b  :  c  ^^ 
O.M06  :  1  : 0.5110;  ^^  -  80°  32'.     Anal.  1.    Blake  and  Spencer,  Min.  Mag.,  14.  378. 
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Ooeura  in  rolled  masses  in  the  Rio  Verdinho  near  Caldas,  Minas  Geraes,  Braiil;  E.  Humk, 
Min.  petr.  Mittb.,  18,  339,  1899;  Hussak  and  Reitin^r,  Zs.  Kr.,87,  566,  1903.  have  described 
other  occurrences  of  "xirkonfavas  "  from  the  same  r^on,  including  light  brown  specimeoB  with 
G.  -  4.639-4.983  (anal.  2)  and  slate-gray  to  blackish,  G.  »  5.102-5.402  (anal.  3).  These 
"  airkonfavas  "  are  probably  alteration  products  of  silicates  containing  zirconium. 

The  same  authors  also  describe  "zirkonoxydfavas  "  occurring  in  reniform  crusts,  fibrous  and 
concentric;  they  contain  97.19  p.  c.  ZrO,  and  are  regarded  as  an  mdependent  modification  of  the 
native  ZrO,,  not  as  fibrous  badaeleyite. 

ZiO»  SiO,  TiO,  FeA  AlA  CaO  Ign. 

1.  Crystals,  Ceylon          G.  -  5.72-5.82  98.90    0.19...    0.82*   ...      0.06  0.28-100.25 

2.  Light  brown,  Brazil    G.  -  4.85           81.75  15.49  0.50  1.06     0.85    tr,  MnO  0.63  -  100.28 

3.  81ate-gray,  Brazil        G.  -  5.245         93.18    1.94  0.61  2.76    0.64     0.47  -  99.60 

*  Including  FeO. 

Badenite.  P.  Pont,  Min.  Roumanie,  p.  17,  19(X)  (Ann.  Sci.  Univ.  Jassy,  1,  29).  — Massive 
granular  to  fibrous.  G.  «-  7.104.  Luster  metallic.  (3olor  steel-gray,  becoming  dull  on  ex- 
posure to  the  air. 

Composition,  (Co,Ni,Fe)2(As,Bi),. 

Analysis:    As  Bi  S  Co  Ni  Fe 

61.54  4.76  0.27  20.56  7.39  5.98-100.50 

B.  B.  on  charcoal  gives  arsenical  fumes  and  fuses  to  a  magnetic  bead;  with  borax  a  cobalt  bead. 
In  the  closed  tube  yields  metallic  arsenic  and  in  the  open  tubes  a  ciystalline  sublimate  of  As,0,. 
Dissolves  easily  in  nitric  add. 

From  Roumania,  occurring  in  the  valley  of  Neffuletzul,  opposite  the  villa^  Badeni-Ungureni, 
district  of  Muscel;  associated  with  eiythrite,  annabergite,  malachite  in  sidente. 

Bakerite.     W.  B.  GUes,  Min.  Mag.,  13,  353,  1903. 

In  compact  masses  resembline  unglazed  porcelain ;  under  the  microscope  feebly  birefringeot. 
H.  «-  4.5.     G.  »  2.73;  2.7-2.93,  Spencer.    (Jblor  white  with  sometimes  a  faint  tinge  of  seaffreea. 
In  composition  a  hydrated  calcium  borosilicate.    Analyses  yield  the  formula  8CaO.5B,0r 
6SiO,.6H,0. 

SiO,  B,0,  CaO  H,0       Al,0„Fe,0, 

WhiU  28.45  27.74  34.88  8.30  0.63         -100 

FairU  greenuh  28.05  26.85  35.22  8.60  1.22         -  100 

Fuses  B.  B.  to  a  white  transparent  bead,  coloring  the  flame  green.  Readily  soluble  in  dilute 
hydrochloric  acid,  the  solution  on  evaporation  yielding  gelatinous  silica. 

Occurs  in  veins  and  nodules  in  the  mines  of  the  Consolidated  Borax  Company  situated  in  the 
Mohave  desert,  sixteen  miles  N.  £.  of  Daggett  in  San  Bernardino  Co.,  Cal.  Named  after  Mr.  R.  C. 
Baker  of  Nutfield,  Surrey,  director  in  the  Borax  company,  who  discovered  the  mineral. 

Baritb,  Min.,  pp.  889, 1027;  App.,  p.  8.  —  Oryst.  — From  Tetschen.-Bodenbach,  Bohemia, 
with  K  (267);  Polak,  [Lotos,  77,  1897],  Zs.  Kr..  31,  528;  from  Auveigne,  with  (11.3.8):  Buttgen- 
bach,  Ann.  Soc.  G.  Belg.,  26,  xxx,  1898;  Is.  San  Fietro,  Sardinia,  with  (152);  MUloaevich,  Rend. 
Ace.  Line,  9,  (1),  336,  1900;  Sarrabus,  Sardinia;  D'Achiardi,  Mem.  Soc.  Tosc.,  17,  1900; 
Caserta  province,  Italy,  refractive  indices  measured;  P.  Franco,  [Boll.  Soc.  G.  Ital.,  19,  1900|, 
Zs.  Kr.,  36,  523;  B6let,  Sweden;  Edgren,  G.  F6r.  F6rh.,  23,  322,  1901;  complex  crystals  from 
limestone,  Kansas  City,  Mo.;  Rogers,  Am.  J.  Sc.,  12,  47,  1901;  FitkiLranta,  Sweden;  Bofgstrtai, 
Geol.  F6r.  Fdrh.,  23,  557,  1902;  Basin,  Montana;  Rosen,  Sch.  Mines  Q.,  23,  135,  190S;  Sili- 
ceous barites;  Delkeskamp,  Zs.  fOr  Naturwiss.,  Halle,  76,  185,  1902;  crystals  from  various  Bohe- 
mian localities;  Prehlik,  Ber.  b6hm.  Ges.  Wiss.,  xlvii,  1902;  Sasstna  Valley,  with  (253\ 
(7.16.10);  Artini,  Att.  Soc.  Milano,  42,  102,  1903;  from  Russian  localities  with  new  fonns  in 
part  uncertain;  J.  SamojlofT,  Vh.  Min.  Ges.  St.  Pet.,  38,  323,  1900,  and  Zs.  Kr..  36,  172,  1901; 
also  by  the  same  author  a  critical  summaiy  of  known  forms,  with  several  new  ones.  Bull.  Soc. 
Mosc.,  16,  105,  1902,  and  Zs.  Kr.,  3d,  614,  1904;  from  Los^re,  France;  GuMras;  C.  R.  138, 
1440,  1904;  Undscha  river  near  Polowtschinowo,  Kostroma,  Russia,  with  form  (214)(?);  Arte- 
mieff,  Bull.  Soc.  Nat.  Moscow,  364,  1904;  Za,  Kr.,  43,  73;  various  types  of  crystals  from  Mi«^ 
Bohemia,  with  following  new  forms:  (253),  (1.12.11),  (045),  (067),  (054),  (199),  (164),  (1681. 
(179),  (169),  (188),  (1.16.16),  (1.16.24),  (1.16.32);  Slavfk,  [Abh.  b6hm.  Akad.  No.  19,  1905|; 
Zs.  Kr.,  44,  80;  IUk6,  Abanj.-Toma,  Hungary;  Zimdnyi.  Fdldt.  K6zl.,  35,  547,  1905;  from  sand- 
stone of  Calafuria,  Tuscany:  Manasse,  Att.  Soc.  Tosc.  Sci.  Nat.,  Pisa,  21,  159,  1905;  from  locali- 
ties near  Sydney,  N.  S.  W.;  C.  Anderson,  Rec.  Austr.  Mus.,  6,  89,  1905;  sand-barite  crystals  from 
Oklahoma;  Nicnols,  Field  Columbian  Mus.,  No.  Ill;  Traversella  with  new  forms,  n,  (350); 
JS?,  (170);  J?, (1.10.0);  «,(1.1.14);  e,  (1.1.17);  ^,(727);  from  Brosso;  Colomba,  Rend.  Aoc.  Line, 
16,  419,  1906;  Tschiaturi,  Caucasus;  SurgunofT,  Bull.  Nat.  Moscow,  p.  153,  1906;  Simferopol. 
Crimea,  witn  new  form  (027);  Fersmann,  ibid.,  p.  201,  1906;  acicular  crystals  fronn  marble  of 
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Gamra;  D'Achiardi,  Proc.  Soc.  Sc.  Tosc.,  Mar.  11,  1906;  Frostburg,  Maiyland,  with  K(551); 
Schaller,  Am.  J.  Sc.,  21,  364,  1906;  Demd  and  Al866aj6,  Comitat  GOmOry  Hungaiy,  with  new 
fonns,  (047),  (407);  Zimdnyi,  Zs.  Kr.,  44,  162,  1907;  Wellington,  N.  S.  W.;  Anderaon,  Rec.  Aus. 
Mua.,  6,  413,  1907;  Pine  Hill  mine,  Nevada  Co.,  Calif.;  Eakle,  Uni.  Calif.  Pub.,  6,  6,  90,  1907; 
in  peat  at  Sillweg,  Styria;  Cornu,  Centralbl.  Min.,  280,  1908;  Binnenthal,  Switzeriand;  Baum- 
hauer  and  Trechmann,  Ze.  Kr.,  44,  609,  1908;  from  Norwegian  localities;  Traag,  with  description 
of  etched  faces;  Fehn,  with  new  form  ^  (15.5.12);  Kongsberg,  with  new  forms,  TF„  (2.0.13), 
and  K,  (5.0.13);  Heskestad;  Arendal  and  Alten;  with  discussion  of  variation  in  axial  ratios;  T. 
Vogt;  Norsk  Geol.  Tidsskrift,  1, 9,  1908;  Kharoeh,  Egypt;  Couyat,  Bull.  Soc.  Min.,  31,  268,  1908; 
Pramont,  Beigheim,  Br^souard,  Steinbisu^,  Mine  de  Saint-Sylvestie  near  Urbeis,  all  in  Alsace; 
iiom  Lubine  (new  form  (7.0.20)),  Flaviao  and  Cassagnoles  in  France;  Liskeard,  Cornwall;  Monte- 
Vecchio,  Sardinia;  Loa  Tocayos,  Sombrerete  and  Tepatitlan,  Mexico,  Apishapa,  Colorado  (new 
Conns,  (083),  (887),  (342));  Ungemach,  Bull.  Soc.  Min.,  31,  192,  1908;  Boccheggiano,  Grosseto, 
lUly;  Viola,  Rend.  Ace.  Line,  17,  1,  496,  1908;  Besano,  Italy;  Repossi,  Att.^oc.  Milano,  47, 
93,  1908;  Cartersville,  Geoigia;  Farrington  and  Tillotson,  Fielcl  (Ik>l.  Mus.,  Geol.  Series,  3,  No.  7, 
134,  1908. 

Etching  figures  compared  with  those  on  celestite  and  anglesite;  Samojloff,  Zs.  Kr.,  46,  113; 
natural  etcninff  figures,  see  Sommerfeldt,  Centralbl.  Min.,  97,  1902. 

Presence  of  lamellse  in  crystals  from  Rosenhof  near  Clausthal,  Prussia;  Andr^,  Centralbl. 
Min.,  230,  1908. 

Fluorescence;  Schincafflia,  [II  Nuovo  Cimento,  Pisa,  10,  212,  1899];  Zs.  Kr..  34,  312;  Pleo- 
chroism  in  barite  from  Teplitz,  Bohemia;  Cornu,  Centrallbl.  Min.,  468,  1907;  ibid.,  393,  1908; 
see  also  Cesdro.  Bull.  Ac.  Belg.,  330,  1907. 

On  the  dielectric  constant;  Fellinger,  Zs.  Kr.,  36,  187,  1901. 

Artifijcial  formation;  de  Schulten,  Bull.  Soc.  Min.,  26,  103,  1903. 

Bartute,  Min.,  p.  562. — M.  Weibull,  G.  FOr.  F6rh.,  22, 33,1900,  has  extended  the  examina- 
tion of  Blomstrand  (1874)  as  follows:  Crystallization  orthorhombic;  axes  d:b  ^  0.4084  :  1. 
Crystals  imperfect,  tabular  ||  a  but  showing  no  other  faces;  cleavage  a  good,  also  6,  c,  and  m, 
cleavage  anrie  am  -  22*>  13'  (22*»  6'-22«  21'),  mm'"  -  44®  26'.  Color  milk-white.  (Optically  + . 
Ax.  pi.  II  c,  Bxa  JL  a.  Dispersion  p>  v  small.  2VNa  -  65^  ^Na  »  1.685,  7  -a  »  0.014.  A 
relation  to  the  chrysolite  group  (knebdite)  as  well  as  iolite  is  suggested. 

Bartsilite,  Min.,  p.  421.  —  Occurs  at  lAngban,  Sweden,  as  described  by  Hj.  Sjogren, 
G.  For.  FOrh.,  27,  458,  1905.  Crystals  rhombohedral,  tabular  in  habit,  with  the  forms  c  (0001), 
s  (lOll),  r  (9087).  n  (2794);  c«  -  29®  19';  m'  -  129*^  51';  rr*^  119<*  4';  c  -  0.4863,  G.  Flink. 
G.  «  6.72  (corrected).    Optically  uniaxial.    Analysis  by  R.  Mauzelius: 

SiO,  PbO         FeO       MnO       MgO       CaO       Na,0      H,O(100«)     CI 

16.42        79.51        0.04        3.34        0.03        0.60        0.08  0.02  (r.  -  100.04 

Discussion  of  chem.  comp.;  Ces^ro,  Mem.  Soc.  Li^ge,  6,  No.  6,  16,  1904. 
Bartta-Orthoclase,  see  under  Cdsian. 

Baumhanerite.     R.  H.  SoUy,  Min.  Mag.,  13, 151,  339;  Zs.  Kr.,  37,  321 ;  38,  652.    Monoclinio. 

A  :  i  :  c  «  1.1368  :  1:  0.9471.  ^  -  82*'  42'  45".  Forms:  a  (100),  6  (010),  c  (001),  (702),  (301), 
(602),  (201),  (302),  (101),  (102),  (103),  (104),  (106),  (30l).  (502),  (201),  (704),  (302),  (lOl), 
(102),  (104),  (120),  (110),  (320).  (210),  (520),  (111),  (111),  (122),  (122),  (Oil).  These  are  the 
most  common  forms  observed,  there  being  one  hundred  and  twenty  forms  listed  in  the  original 
articles. 

Angles:  100  A  101«50<»  27'*,  101  A  001  «32*»  15i'*,  010  A  llT-50*»  33'*.  010  A  111  -  53*»51i'. 

• 

Ci3rstal  habit  varied,  (1)  with  large  development  of  (010),  (2)  tabular  ||  (100),  (3)  pris- 
matic 11  d  axis,  (4)  with  rhombic  shape. 

Cleavage:  a  perfect.  Fracture  oonchoidal.  H.  —  3.  G.  -*  5.330.  Luster  metallic.  (3olor 
lead  to  steel-grey,  with  sometimes  an  iridescent  tarnish. 

Composition,  4PbS.3As,S3>»  sulphur  24.61,  arsenic  26.64,  lead  48.75. 
Anal,  by  Jackson: 

S  As  Pb 

24.39  26.42  48.86  -  99.67 

Obe.  —  from  the  Binnenthal  in  Switzeriand. 
Named  in  honor  of  Prof.  H.  Baumhauer,  of  Freiburg. 

Bauxite,  Min.,  p.  251;  App.,  p.  9.  — Analyses  of  bauxite  from  Adairsville,  Ga.,  which  corre- 
spond to  A1,0,.3H,6.  Watson,  Amer.  Geol.,  28,  25.  1901;  Zs.  Kr.,  37,  79;  from  Italian  localities; 
Formenti,  (Gazz.  chim.  ital.,  31,  455,  1901;  32,  453.  1902),  Zs.  Kr.,  37,  406,  40,  109;  Aichino; 
D'Achiardi.  Lotti,  (Rass.  Min.,  16,  1902, 18,  1903),  Zs.  Kr.,  40,  296,  41,  261,  279;  Novarese,  Zs. 
prakt.  Geol.,  11,  299,  1903. 

Occ.  Does  not  occur  at  Calabre  as  stated  in  Sys.,  p.  251;  Salmoiraghi,  Rend.  Inst.  Lomb. 
Milano.  S3,  252,  1900. 
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BftTenite.     E,  Artini,  Ace.  Line,  10,  (2),  139,  1901. 

Monoclinic.  Axe«  d  :  S :  i  -  1.1751  :  1  :  0.7845;  ^  -  89**  17'  19".  Forms:  a  (100),  m  (110), 
g  (210),  (103),  (101). 

In  fibrouA-radiated  groups  of  pseudo-orthorhombic  priamatic  crystals,  flattened  paniid 
a  (100).     Faces  a  striated  1|  edge  a/c. 

Cleavage  b  easy.  H.  ^  5.5.  G.  »  2.72.  Color  white.  Ax.  pi.  neariy  normal  (2^)  to  a. 
Bxa  ±  cleavage  (6).    2Ey  =  78*»  30',  ,8  -  1.580. 

Composition,  Ca,Al,SieO,8.HaO. 

Analysis:       SiO,  A1,0,  CaO  MgO  Na,0  H,0 

56.93  15.42  24.47  0.12  0.29  2.49  « 99.72 

Occurs  in  pegmatitic  druses  in  the  granite  of  Baveno,  Italy. 

Bechilite,  Min.,  p.  888.  —  Occ.  in  Argentina  of  var.  hayesine  which  author  considen  u 
identical  with  bechilite;  Buttgenbach,  Am.  Soc.  g^l.  Belg.,  28,  99,  1900-1901. 
Formation  discussed;  van't  Hoff,  Ber.  Ak.  Bernn  652,  1907. 

Beckelite.  J.  Marozewicz,  Min.  Mitth.,  24,  120,  1905;  Bull.  Inter,  de  TAcad.  des  Sci.  de 
Cracovie,  485,  1905. 

Isometric.  Observed  forms:  a  (110),  o  (111),  d  (110).  In  small  ciystals,  often  miscroscopic, 
the  smaller  crystals  showing  combinations  of  cube  and  octahedron,  the  larger  being  dodecahedral. 

Cleavage  cubical.  Fracture  conchoidal.  H.  =  5.  G.  «  4.15.  Luster  nonmetaUic.  Color 
yellow. 

Composition,  Ca3(Ce,La,Di)4Si30,5.    The  analysis  gave: 

SiOs  AltOi   FesOa  ZrOt  YsOi-f  EriOt  CetOs  LasOi   DisOs  Mn^Os  CaO  MgO  KtO  NaiO  Ig. 
17.13   0.30       tr.       250  2.80  28.10   13.60    18.00     0.07     15.46    ir.     0.39   0.78  O.99-100.12 

Infus.  Sol.  in  phosphorus  salt,  giving  a  pale  yellow-green  bead  that  is  not  changed  in  the 
reducing  flame.     Easily  sol.  in  aci<&. 

Occurs  in  connection  with  nepheline  syenite  rocks  near  Mariupol,  on  the  north  shore  of  the  Sea 
of  Azov,  Russia,  and  is  associated  with  nepheline  and  magnetite. 

Named  after  F.  Becke. 

Beckerite.  E.  Pieszczek,  [Arch.  Pharm.  (3).  14,  433,  J.  Ch.  Soc.,  Abstracts,  40,  687,  1881). 
Spencer,  Min.  Mag.,  12,  379,  1900.  —  A  brown  resin  occurring  with  Prussian  amber. 

BeUth.  —  See  Alith. 

Bellite.  W.  F.  Petierdf  Notes  on  Tasmanian  Minerals,  priv.  publ.,  John  Vail,  Gov't  printer, 
Tasmania,  1904. 

Hexagonal.  In  a^regates  of  delicate  tufts  and  in  thin  velvety  coatings,  rarely  showing 
minute  acicular  crystals;  sometimes  pulverulent. 

H.  "  2.5.  G.  »  5.5.  Luster  adamantine.  Color  brieht  crimson-red  in  the  mass,  also  yellov 
to  orange  especially  when  distinctly  crystallized.  Streak  pale  yellow.  Transparent  to  trans> 
lucent. 

In  composition  lead  chromate  containing  arsenious  oxide,  etc. 

An  analysis  by  J.  D.  Millen  gave: 

K        P.O.       Al,0,  a  SO,       SiO, 

99.16 

B.  B.  fuses  readily,  yielding  a  lead  globule  with  lead  and  arsenic  coatings  and  arsenical  odor; 
reacts  for  chromium  with  salt  of  phosphorus. 

From  the  upper  workings  of  the  Magnet  silver  mine,  Magnet,  Tasmania,  associated  with  & 
chromiferous  cerussite,  also  with  crocoite  and  mimetite;  forms  a  lining  to  druses  of  a  soft  iroo- 
manganese  gossan.     Named  after  Mr.  W.  R.  Bell  of  Tasmania. 

Benitoite.  G.  D.  Louderback,  Uni.  Cal.  Pub.,  5, 9. 
149,  1907;  Rogers,  Science,  28,  676,  1908;  Palacfae.  .\m 
J.  Sc.,  27.  398, 1909. 

Hexagonal,  ditrigonal-hipyramidal.  c  »  0.7^19 
(Palache).  Forms:  m  (1010),  a*  (OlTO),  a  (Il20, 
c  (0001),  p  (lOTl),  JT  (OlTl),  e  (0112).  x  (22il)-  Anslc: 
(0001) :  (1011)  «  40''  12'.*  In  crystals  with  p  promi- 
nent.     Occasionally  tabular. 

Cleavage  l|  p,  imperfect;  fracture  conchoidal.  H.  « 
6.25-6.5.     G.  =  3.64-3.65.     Color  sapphii©  blue  to  lij^t 

Benitoite  (Palache)  J'-  "^^-JSI?-.,   l^^X^^:    iSSS^^Ifi 

w  «   1.77;  f  «  1.80.      Absorption  f  >  w. 


CrO, 

As,0, 

PbO 

v,o. 

P,0. 

AlA 

a 

so. 

SiO, 

22.61 

6.55 

61.68 

0.11 

0.04 

0.01 

0.52 

0.05 

7.59 

II 

Av. 

43.79 

43.68 

20.00 

20.09 

36.31 

36.33 
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Comp.    BaTiSijO,;  SiO„  43.71 ;  TiO„  19.32 ;  BaO,  36.97. 
Anal,  by  Blasdale: 

SiO,  43.56 

TiO,  20.18 

BaO  36.34 

100.08  100.10 

Pyr.  Fuses  to  a  transparent  glass  at  3.  Insol.  in  HCI  but  easily  attacked  by  HF  and  sol.  in 
fused  Na,CO,. 

Found  associated  with  neptunite  (carlosUe)  and  natrolUe  near  the  head  waters  of  the  San 
Benito  River,  in  San  Benito  County,  California.     Used  as  a  gem  mineral. 

Bentonite.     Non-Metallic  Minerals,  Merrill,  p.  243. 

A  peculiar  soapv  clay  found  in  Albanv,  Crook,  Weston  and  Natrona  counties,  Wyoming. 
Considered  to  have  been  aerived  from  labraaorite  found  in  the  rocks  of  the  Laramie  Mountains. 

Berthibrite,  Min.,  p.  114;  App.,  p.  9.  —  Loczka  has  confirmed  the  usual  formula  FeS.Sb^Si 
by  analysis  of  the  Br&unsdorf  mineral,  variations  from  this  are  due  to  impurities,  Zs.  Kr.,  37, 
379,  1902. 

Occurs  rather  abundantly  near  Charbes,  Val  de  Vill4,  Alsace,  in  the  veins  of  Honilgoutte  and 
Trou-du-Loup ;  analysis  agrees  with  the  usual  formula,  Ungemach,  Bull.  Soc.  Min.,  29,  266, 1905. 

Bertrandite,  Min.,  pp.  545,  1028;  App.,  p.  9.  —  Crystals  from  Albany,  Maine,  with  new  fonr- 
I  (203);  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  3,  No.  7,  136,  1908. 

Beryl,  Min.,  pp.  405,  1028;  App.,  p.  9.  — Crystals  from  Russian  localities;  von  Jeremejew, 
Vh.  Min.  Ges.  St.  Pet.,  36,  58,  1897;  also  by  E.  Romanovsky,  ibid.,  p.  63;  from  Pisek,  Bohemia; 
KreiSi,  Ber.  bdhm.  Ges.  Wiss.,  xxxv,  1902;  from  Emmaville, 
N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  300,  1904;  Elba,  de- 
scribed by  G.  D'Achiardi,  Soc.  Tosc.,  Proc.  Verb.,  Mareh  13, 
1904.  Crystals  of  rose-pink  color  in  modified  short  prismatic 
crystals  from  San  Diego  Co.,  Cal.  (at  Mesa  Grande  and  Pala) 
(fig.);  Ford,  Am.  J.  Sc..  22,  217,  1906;  Zs.  Kr.,  48,  12;  the 
same  author  describes  unusual  crystals  from  Mt.  Mica,  Paris, 
Me.,  Haddam  Neck,  Conn.,  etc.,  1.  c;  from  Rincon,  Calif.; 
Eakle,  Uni.  Calif.  Pub.,  6,  6,  89,  1907;  from  pegmatite  veins 
carrying  tourmaline  in  Madagascar,  including  description  of 
pink  beryl  rich  in  alkalies  (Cs,  Li,  Na)  having  as  indices  M^ga  Grande.  Calif, 

oi  -  1.5977  t  «  1.5894;   Lacroix,    Bull.  Min.  Soc,  31,  234,  v^rame,  v. 

1908.      Study  of  crystals,  etching  figures  and  optical  properties  of  Brazilian  beryls;  Kohlmann, 
Jb.  Min.,  Beil.,  26, 135,  1908. 

Analyses  of  two  varieties  of  beryl  from  the  Motajica-Planina  Mts.,  Bosnia;  Koch,  Zs.  Kr.,  40, 
298,  1904. 

The  emerald  locality  known  as  Cleopatra's  emerald  mines  has  been  investigated  by  D.  A. 
MacAlister,  Geol.  Jour.,  16,  537,  1900;  it  is  situated  near  Jebel  Sikait  in  northern  Etbai  nearly 
due  east  of  Edfu;  the  extensive  workings  date  back  some  two  thousand  years.  Star  emerald  from 
Muso;  Prinz,  Bull.  Ac.  Belg.,  283,  1903.  Occurrence  at  Heidelbach,  Saxony;  Beigt,  Ber.  Abh. 
Naturwiss.  Ges.  Isis,  Dresden,  23,  1903.  From  Vair  Autoliva  and  Cosasca;  Lincio,  Att.  Ace. 
Sc.,  Torino,  40, 870,  1905;  at  Torrington  and  Emmaville,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  7, 1, 
62, 1908. 

Beryllonite,  Min.,  p.  758.  — Refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  30,  108,  1907. 

Beudantite,  Min.,  p.  868.  —  Composition  discussed  in  detail  by  Hartley,  Min.  Maf •»  12» 
234,  1900  (cf.  Miers,  ibid.,  p.  242).  The  formula  deduced  is  4Fe,0,.3P,05.3SO,.Asj05.9HjO,from 
the  analysis  of  dark  green  crystals. 

SO,  P,0,  Fe,0,  PbO  CuO  Rfi         Gangue 

12.72  9.35*  34.61  32.33  1.35  8.45  0.56  -  99.37 

♦  With  trace  of  A8,0.. 

BiNNiTE,  Min.,  p.  118;  App.,  p.  10.  —  The  identity  of  binnite  with  tennantitp,  early  announced, 
is  discussed  in  detail  by  Prior  and  Spencer  in  Min.  Mag.,  12,  184,  1899.  Crystals  are  isometric-* 
tetrahedral,  highly  modified,  and  analysis  gives  the  formula  3Cu,S.As2S;j;  sec  discussion  of  comp 
under  TeirahedrUe. 

BioTiTE,  Min.,  p.  627;  App.,  p.  10.  —  Meroxene  with  unusual  axial  angle  from  andesite  d^ 
Assos  in  Troas,  Asia  Minor;  Jonnsen,  Centralbl.  Min.,  620,  1908. 

Anal,  from  Easton,  Pa.;  Eyerman,  Amer.  Geol.,  34,  43,  1904;  Zs.  Kr.,  42,  304.  Checiicsl 
constitution  discussed;  Dalmer,  Centralbl.  Min.,  51,  1907. 

BifiCBOFiTE,  Min.,  p.  176.  —Sp.  G.;  Przibylla,  Centralbl.  Min.,  234,  1904. 
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BiSMiTB,  Min.,  p.  200.  —  Minute  pearlv  scales  of  this  mineral  have  been  found  in  the  ondiied 
zone  of  the  veins  of  Goldfield,  Nevada.  Tne  scales  have  a  brilliant  luster  and  a  silvery-white  color. 
The  mineral  is  proven  to  be  uniaxial,  negative,  with  perfect  basal  cleavage.  From  triangular  mark- 
ings on  the  basal  planes  and  the  occasional  presence  of  striated  faces  corresponding  to  rhom- 
bohedrons  it  appears  to  be  hexagonal,  rhombohedral  and  not  orthorhorobic  as  usually  stated. 
Measurements  of  crystals  gave  h  »  0.5775.  The  following  forms  were  determined:  c  (0001), 
o  (10l6),  q  (10l5),  u  (10l4).  k  (10l3),  (2025)?,  (10l2)?.  AnSi.  of  impure  material  gave  }  Inaol., 
78.94;  Bi.Oa,  17.04;  HA  3.96;  Fe,0„  0.36;  total,  100.30.     W.  T.  Schaller  (priv.  contr.). 

Bismuth,  Min.,  p.  13.  —  Occurs,  also  bismite,  at  Pala,  San  Diego Ck).,  Calif.;  Kunx.,  Am.  J.Sc., 
16,  398,  1903.  Occurrence  at  Cobalt,  Ontario;  Miller,  Rep.  Can.  Bureau  Mines,  Pt.  2,  1905; 
Zs.  Kr.,  43,  395. 

BiSMUTHiNiTE,  Min.,  pp.  38,  1028;  App.,  p.  10. — Occurs  with  hematite  at  the  Paulina  minei 
Nacozari,  Mexico;  analyzed  by  Headden,  Proc.  Col.  Sc.  Soc,  8,  67,  1905. 

The  supposed  tetradymite  from  BastnAs,  Riddarhyttan,  Sweden,  has  been  shown  by  G.  Lind- 
8tr5m  to  be  bismuthinite  containing  0.95  p.  c.  Te,  0.  Fdr.  FOrh.,  28, 198, 1906. 

BiSMUTiTE,  Min.,  p.  307.  —  A  basic  bismuth  carbonate  occurring  as  a  botiyoidal  incrustation 
showing  minute  square  plates,  uniaxial  and  tetragonal,  has  been  described  by  A.  Arsnini,  K. 
Thaddeeff  from  Schneebere,  Saxony,  Zs.  Kr.,  31,  238, 246, 1899.  The  composition  5Bi,0:^CO,.H,0 
is  deduced  by  Thadd^fT  from  the  analysis  (after  deducting  impurities):  BijO,,  97.38;  C0»  1.83; 
H-O,  0.78  -  99.99. 

A  bismuth  carbonate  from  the  Sierra  de  S.  Luis,  Argentina,  has  given  Bodenbender  0.5406,09 
Zs.  prakt.  Geol.,  7,  322,  1899. 

Bitumen,  Min.,  p.  1017.  —  A  fossil  e^,  found  in  a  large  pebble  in  the  placer  gravels  of  the  Gila 
river,  Arizona,  contained  crystalline  cofemanite  associatea  with  a  tar-Uke  substance  in  contact 
with  the  shell;  Morgan  and  Tallmon,  Am.  J.  Sc.,  18,  363, 1904. 

Bityite.     A.  Lacroix,  C.  R.,  146, 1369, 1908;  Bull.  Min.  Soc.,  31,  241,  1908. 

Pseudo-hexagonal.  Occurs  in  minute  hexagpnal  plates  which  in  polarized  light  show  diviakm 
into  six  sectors.  Crystals  often  in  parallel  grouping  with  basal  planes  m  common .  Color  yeUowiali 
white.  Cleavage  parallel  to  base,  showing  slight  peariy  luster.  H.  —  5.5.  G.  «-  3.05.  Under 
microscope  each  sector  shows  the  emergence  of  an  acute  negative  bisectrix.  Indices  of  refrac- 
tion between  1.62  and  1.64. 

Comp.  —  A  silicate  of  calcium  and  aluminium  with  water.  Formula  suggested  7(R,0  +  RO), 
4  AlaO„5SiO,.     Anal,  by  Pisani : 


SiO, 

AlA 

CaO 

BeO 

MgO 

Li,0 

Na,0 

K,0 

H,0 

31.95 

41.75 

14.30 

2.27 

0.13 

2.73 

0.40 

0.16 

6.50  -100.19 

Found  as  crusts  of  ciystals  coating  tourmaline,  quarts,  etc.,  in  pegmatite  veins  at  Maharitra, 
Madagascar. 

Name  derived  from  Mt.  Bity  where  the  mineral  occurs. 

BUnfordite.     See  Pyroxene, 

Bleimalachitb.  S.  F,  Glinka  and  /.  A.  AnHpov,  Vh.  Min.  Ges.  St.  Pet.,  p.  468, 1901 ;  Glinka, 
Centralbl.  Min.,  281, 1901. 

Acicular  crystals  occurring  in  druses  in  the  Syrjanovsk  mine  in  the  Altai  have,  according  to 
Antipov,  the  composition  2CuCO,.PbCOa.Cu(OH),.  The  crystals  are  monoclinic,  twins,  showing 
three  cleavages;  strongly  pleochroic  (yellow,  green). 

Blooite,  Min.,  p.  946;  App..  p.  11.  — Simomfiie  from  Hallstadt  proven  to  be  identical  with 
blddite  (astrakamite)  from  Astrakhan ;  Jaeger,  Mm.  Mitth.,  22,  103, 1903.  Optical  investicatioo 
gave:  for  Na  light,  a  -  1.4825,  fi  -  1.4839,  y  «  1.4866;  2V  (calc.)  -  71^  45)'.     AnaT  and 

description  of  crystals  from  Hallstadt.  Axial  ratio  derived  -*  d  :  ( :  e  —  1.3492  :  1  :  0.6717; 
P  -  lOO""  48i'.     Koechlin;  Ann.  Hofmus.,  Wien,  16,  103,  1900;  Zs.  Kr.,  36,  637. 

Anal,  of  material  from  Chuquicamata,  Prov.  Antofogasta,  Chile;  Palache  and  Warren,  Am. 
J.  Sc.,  26,  347,  1908;  Zs.  Kr.,  46,  536,  1908. 

Formation  discussed;  van't  Hoff  and  Meyerhoffer,  Ber.  Ak.  Beriin,  678,  1903. 

Natronkalxeimomjite,  name  given  to  crystals  agreeing  with  blddite  in  form  but  differing aUghUr 
in  chemical  comp.  From  the  stdt  deposits  of  Kalusz,  Galicia;  Koechlin,  Min.  Mitth.,  21,^0, 1903; 
formation  discussed;  van't  Ho£F  and  Barschall,  Ber.  Ak.  Berlin,  359, 1903. 
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Orthorhombic.    Axes   &  :  6 
0.6673.     110  A  lIO  -  50^    47', 
1',  130  A  iSO  -  109®  50^,  140 
30",  100  A  101  -  35®  26',  021 


9DT 


BlomstrandiBe-Priorita.     W,  C.  Brdgger,   Die   BfinendieD    der  SQdnorwegiflchen  Granit- 
pegmatitgftnge,  98,  1906. 

'    c  -  0.4746  :  1 
120  A  120  -  87** 
A  l40  -  124®  32' 
A  02l  -  106°  19', 
110  A  111  -  32°  44'  *,  111  A  111  -  42°  17'*, 
010  A  121  -  52°  17'. 

Forms:  a  (100),  b  (010),  e  (001),  m  (110),  r  (120), 
n  (130),  t  (140).  X  (021),  d  (101),  p  (111),  k  (121) 

Crystals  tabular  ||  b,  the  most  prominent^ com- 
bination  being  &.  n  and  c.    b  is  horisontally  itiiated. 
Fracture  conchoidal.     Brittle.     G.  —  4.82-4.93. 
Luster  submetallic.    Color  brownish  black.  i>i^^-a^«j:«.<. 

Comp.  —  Niobatee  and  titanates  of  yttrium,  Blomstrandine. 

erbium,  cerium  and  uranium  similar  to  the  euxenite-polyoraae  series. 


II  I 


Formula  contains  (Br.)  the  following  molecules:  (R,R,).[(Nb,Ta)OJ„  [(U,Th)0].[(Nb,Ta)OJ, 
Th).[TiOj2,  (Y,Ce)JTiOJ«.    Blomstrandine  and  priorite  are  the  enomemberB  of  a  series  whicn 
s  the  following  ratios  of  Nb^O,:  TiO,  «>  1  :  2  (Priorite),  1  :  4 (Blomstrandine  from  Arendal), 
6  (Blomstrandine  from  Hitterft). 
Anal.  — I  and  II,  Blomstrand  (loc.  dt.);  Ill  Prior,  ibid.,  and  Min.  Mag.,  12,  97. 


Nh,O.Ta,0.  TiO,  SnO,  SiO,  ZiO,  UO, 

I.  Hittei^                        17.99  0.89  32.91  0.12  0.38  tr.  4.01 

II.  Arendal                       23.35   1.15  27.39  0.18  0.40  1.33  5.35 

III.  Swasiland  (Priorite)  36.68    ....  21.89  0.29  2.12  ....  0.49 


UO,  ThO,  (Y,Er),0, 

....  7.69      28.76 

....  4.28      25.62 

2.14  0.61       17.11 


(Ce,La,Di),0,  FeO  MnO  CaO  ZnO    PbO 

1.97  1.48  0.27  1.02  ....     0.06 

2.48  1.43  0.30  1.80  0.09     0.84 

4.32  5.63  0.19  4.12  


MgO  Na,0 

0.04  0.22 

0.15  0.90 

0.22  


K,0  H,0 
0.19  1.88  -  99.88 
0.18  2.56  <-  99.78 
3.69  —  99.50 


BrOffger  considers  that  the  euxenite-polycrase  and  the  priorite-blomstrandine  series  aru 
dimorphous. 

Obs.  Oririnally  found  in  a  pegmatite  vein  at  Uratad  on  the  island  of  Hitter5,  also  observed 
from  the  neiebborbood  of  ArendaTand  in  other  localities  in  southern  Norway.  Blomstrandine 
named  fromrrof.  C.  W.  Blomstrand.  The  name  is  not  to  be  confounded  with  blonulrandiU. 
Priorite  was  named  from  G.  T.  Prior  of  the  British  Museum. 

rBr6geer  (1.  c.)  shows  that  bhmtlrandine  could  be  referred  to  the  euxeniie  axes,  but  because 
of  their  ofifference  in  habit  and  because  in  one  case  a  crystal  of  blonulrandifm  was  observed  on  a 
crystal  of  polycrase  in  parallel  position  and  orientated  according  to  the  position  adopted  above  he 
considere  that  blomstrandine  and  euxenite  should  have  distinct  axes.] 

BoBiBRRiTB,  Min.,  p.  817.  —  On  the  artificial  reproduction  of  ciystals;  A  de  Sohulten,  Bull. 
8oc.  Min.,  26,  81,  1903. 

BoLBiTs,  Pbeudo-bolbite,  Cumbngitb.  These  closely  associated  and  related  species  have 
been  studied  by  G.  Friedei,  Bull.  Soc.  Min.,  29,  14,  with  the  following  results. 

Boieite,  Tetragonal,  pseudo  isometric.  Axis,  h  <-  3.996.  001  A  101  <-  75°  57'.  Forms 
(ODD.  (101). 

Twinning:  Each  crystal  is  made  up  of  three  individuals,  the  e  axis  in  each  case  being  parallel  to 
a  cubic  axis.  The  basal  planes  of  each  individual  form  the  pseudo  cubic  faces.  Cleavages 
(1)  (001)  perfect,  (2)  (100)  poor,  (3)  (101)  good.  G.  -  5.054.  Luster  peariy  on  cleavage  (001). 
Color  pure  Prussian  blue,  m  thin  section  somewhat  more  green  than  with  cumengite.  Powder 
blue  with  a  greenish  tint. 

Optically—.  Strength  of  birefringence  «-  0.020.  In  thin  sections  crystals  show  isotropic 
interior  surrounded  by  a  birefringent  border.  Isotropic  center  considered  to  be  caused  by  a 
mixture  of  the  three  individuals.    The  two  lones  were  proven  identical  chemically  (see  below). 

Comp.  —  9PbCl,.8CuO,3AgCl,9H,0  -  Pb  49.93,  a  17.13,  AgQ  11.54,  CuO  17.05,  H,0  4.35. 

Anal.  —  I  of  interior  isotropic  sone,  II  of  exterior  birefringent  lone. 

Pb  CI  AgCl  CuO  H,0  Insol. 

I.         49.16  17.04  12.03  17.17  4.35  0.21  <-  99.96 

II.         49.52  17.28  11.16  17.20  4.35  0.25  -  99.76 

P$eudoA>dUUe,    Tetragonal.    Axis  e  -  2.023.    001  A  101  -  63°  42'. 

Forms  (001),  (100),  (110),  (101),  (112).  Always  observed  in  parallel  growth  on  boleite,  with 
face  (001)  of  pseudo-boleite  in  contact  with  (001)  of  boleite.  Frequently  occurs  as  raised  crjrstal- 
line  masses  on  the  different  pseudo  cubic  faces  of  boleite^  leaving  re&itrant  angles  along  the  oubio 
edges,  or  it  may  completely  envelop  the  latter. 
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CleavHjre  (1)  (001)  perfect,  (2)  (101)  perfect.     G.  -  4.85  (?).     Peariy  luster  oo  deange  (001) 

Opticafly  — .     Strength  of  birefringence  »  0.032. 

Comp.  —  SPbCl,,  4(JuO,  OHjO  -  PbCl,  76.52,  CuO  17.51,  H,0  5.97. 

Anal.:*  PbCI,  CuO  H,0 

77.5  16.9  5.5  -  100.00 

*  After  deducting  l.OAgCI  and  corresponding  amounts  of  other  constituents  to  form  boldte 
molecule. 

CumengiU.    Tetragonal.     Axis  c  -  1.625.     001  A  101  -  58®  24'. 

Forms  (001),  (101),  (110).  Occurs  in  parallel  position  with  boleite  and  pseudo-boleite,  some- 
times completely  enveloping  them. 

Cleavage  (101)  very  good,  (110)  good,  (001)  poor.  Distinguished  from  the  other  memben 
of  the  group  by  lack  of  peariy  luster  on  cleavage  laces,  and  by  a  purer  blue  color  in  thin  sectioo 
and  in  powder.     G.  -■  4.67. 

Optically  —  .     Strength  of  birefringence  —  0  1. 

Comp.  —  4PbCla,  4CuO,  SH^O  -  Pb  54.46,  CI  18.68,  CuO  20.93,  H,0  5.93. 

Anal  * 

Pb  CI  CuO  Insol.  H,0 

54.47  19.03  20.27  0.19  5.90  -  99.86 

These  three  minerals  occur  in  intimate  association  and  in  parallel  orientation  with  each  other. 
Boleite  is  always  the  first  to  form,  while  pseudo-boleite  and  cumengite  are  deposited  subsequently 
and  often  simultaneously. 

Boothite.     W.  T.  Schaller,  Bull.  G,  Univ.  Cal.,  3,  207,  1903. 

Monoclinic.     Axes  A  :  6  :  c  -  1.1622  :  1  :  1.500.     fi  -  74®  24'. 

Forms:  a  (100),  c  (001),  m  (110),  t  (lOl),  z  (SOl),  tt  (il2),  e  (111),  (t  (l21). 

Usually  massive,  crvstalline,  also  fibrous.  Cleavage  basal,  imperfect.  Fractura  uneven. 
Brittle.     H.  ~  2>2.5.     G.  ->  1.94.      Color  blue,  paler  than  chalcanthite. 

Ax.  pi.  11  (010).     Bxa  neariy  ±  c. 

Composition,  CUSO4  +  7HsO,  or  since  1  molecule  H,0  goes  o£f  only  at  a  high  tempentuie, 
CuSO,.H,0  +  6H,0. 

Analyses  1,  2, 1,  c;  3,  Am.  J.  Sc.,  17,  192,  1904. 

SO3        CuO       FeO      MgO    H,O(105®)     H^O  (above  105®) 

1.  Leona  Heights     28.87      27.83        tr.         tr,  36.64  7  42  -10026 

2.  "         "  28.65      28  53      0.28        tr.  43.70  -101.22 

3.  CampoSeco         27.25      26.13      0.81      0.64  36  76  4  91  3.96  (Insol) -100  46 

Occurs  as  a  secondary  mineral  at  the  Alma  pyrite  mine,  near  Leona  Heights,  Alameda  Co.,  and 
at  copper  mine  near  Campo  Seco,  Calaveras  Co.,  Cal.  Chalcanthite  is  intimately  associated  with 
massive  boothite.     Named  after  Mr.  Edward  Booth  of  the  University  of  California. 

BoRACiTE,  Min.,  p.  879;  App.,  p.  11.  —  F.  Rinne shows  that  the  green  colored  boracites  contain- 
ing iron  lose  the  greater  |>art  of  their  double  refraction  only  when  heated  to  a  somewhat  higher 
temperature  (285®)  than  is  the  case  with  ordinary  boracite  (265®).  Author  also  discusses  the 
internal  structure  of  boracite,  with  the  effect  of  heat  upon  variously  oriented  thin  sections.  Jb. 
Min.,  2,  108,  1900. 

BoRicKFTE,  Min.,  p.  852.  —  Analysis  of  material  from  Trpin,  near  Beraun,  Bohemia;  Pfl^ 
20.22;  Fe,0,»  42.43;  CaO,  8.63;  H,(5,  28.72;  giving  for  the  formula.  Ca,(PO,)».3Fe,(OH).P0,. 
20H,O;  Preis  [Ber.  d.  k.  Bdhm.  Ges.  d.  Wiss.,  19,  1897),  Zs.  Kr,  31,  526. 

BoRNiTE,  Min.,  p.  77;  App.,  p.  11.  —  Variation  in  streak,  from  gray  with  bluish  tinee 
(fresh  mineral)  to  greenish  (slightly  altered);  Schroeder  van  der  KoIk,  Centralbl  Min.,  78, 
619,  1901. 

Analyses  of  pure  specimens  of  the  massive  mineral  from  Canadian  localities  (G.  —  5.055- 
5.085)  and  of  crystals  trom  Bristol,  Conn.  (G.  —  5.072),  agree  with  the  formula  Cu^FeS^,  while  the 
usually  accepted  formula  Cu,FeS,  was  probably  deduced  from  analyses  of  impure  materiaL 
Harrington,  Am.  J.  Sc.,  16,  151,  1903. 

BoTRTOGBN,  Min.,  p.  972.  — Comp.:  Analysis  by  Cleve  of  botryogen  from  Falun,  Sweden. 
«kve  for  the  formula  2RO.FeA.4SO,.15H,0,  or  as  suggested  Mg(FeOH)(SOJ,  +  7H,0;  Sifigem. 
G.  For.  FOrh.,  17,  268,  1895;  Zs.  Kr.,  28,  507.  Analysis  of  material  from  Val  de  VilU,  AImcb; 
Ungemach,  BuU.  Soc.  Min.,  29,  270,  1906. 
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A  variety  of  botrvo^n  from  Knoxville,  California,  has  been  called  palacheiie  (after  Dr  Charlev 
Palache  of  Harvard  University)  by  Eakle,  Bull.  G.  Univ.  Cal ,  3|  231, 1903;  its  true  relations  werd 
later  recognized  by  the  same  author,  Am.  J.  Sc.,  16,  379, 1903. 

Found  somewhat  abundantly  at  the  Redin^ton  mercury  mine  (now  the  Boston  mine),  Knox- 
ville,  Cal.,  in  loosely  coherent  aggregates  of  mmute  crystals.  Habit  prismatic,  m  (110),/ (120) 
both  vertically  striated  with  c  (001);  also  subordinate  b  (010)  and  rare  a  (100),  t  (450),  d  (i03) 

V  (023).  o  (043).  p  (223),  a  (243)  Axial  ratio  deduced:  d  :  £ :  (^  <-  0  6554  : 1  :  0  5994,  fi  -  &2?  51'. 
Cleavage  6  perfect,  m  distinct.  Brittle.  H.  «  1.5-2.  G.  -"2.075.  Luster  vitreous. 
Color  deep  brick-red.  Streak  pale  yellow.  Ax.  pi.  ±  6.  h  A  c  (Bxa)  —  —  12®.  Indices  : 
a  ^  1.544,  )9-  1.548, 7  -  1-572  .-.  2V  ->  40°  54'  for  Na.  Dispersion  p  <  v.  Pleochroism  strong: 
c  deep  orange- red,  b  pale  red,  a  bright  yellow.  The  composition  deduced,  is  the  same  as  thai 
deduced  by  Cleve  as  above  noted,  viz.,  2MgO.Fe,0,.4SO,  +  I5H2O.     Analysis* 

SO,  FeA  MgO  H,O(100**)    H,0  (above  100*») 

38.37  19.51  9.35  19.53  12.75  -99  51 

BouLANGERiTE,  Min.,  p.  129;  App.,  p.  11.  —  Analyses  of  material  from  various  localities; 
Guillemain  (Inaug.-Diss.,  Breslau,  1^8),  Zs.  Kr.,  33,  74. 

Occurrence  at  VoOte  Chilhac  Canton,  Haute-Loire;  Gonnard,  Bull.  Soc.  Min.,  28,  23, 1905. 

BouRNONiTc,  Miu.,  p.  126;  App.,  p.  11.  — Crystals  from  Ally,  Haute-Loire,  France;  Richardt 
Bull.  Soc.  Min.,  27,  218,  1904;  from  Pulacayo,  Bolivia,  with  new  form  p  (601);  Maurits,  [Ann. 
Mus.  Nat.  Hung.,  3,  461  or  470, 1905];  2b.  Kr.,  44,  78;  from  Sarrabus,  Sardmia;  Millosevich,  Rend. 
Ace.  Line,  16,  (1),  457, 1906. 

Analyses  of  material  from  Liskeard,  Cornwall,  and  Wolfsbei^^,  Han;  GuiUemain,  (Inaug.  — Diss., 
Breslau,  1898),  Zs.  Kr.,  33,  75.  Occurs  at  the  mine  Argentiera  della  Nurra,  Portotorres,  Sar- 
dinia (anal.,  Rimatori);  D.  Lovisato,  Rend.  Ace.  Line,  11,  (2),  357, 1902. 

BowENiTE,  see  Serpentine. 

BowLiNGiTE,  Min.,  p.  682.  —  A  related  mineral  occurs  at  Beaver  Bav  and  other  points  on  the 
north  shore  of  L.  Superior,  derived  from  the  alteration  of  chrysolite;  N.  H.  Winchell,  Am.  Geol., 
23,  41,  1899. 

Bowmannite,  see  Hamlinile. 

Braunite,  Min.,  pp.  232,  1029;  App.,  p.  11.  —  Crystals  from  Brazil  with  following  new  forms: 


^;App., 
>,/(121), 


r  (013),  d  (111),  V  (122),  w  (344),/(121),  z  (353),  g  (153);  Koechlin,  Min.  Mitth.,  27,  266,  1908. 

Bravoite.     W.  F.  HiOebrand,  Am.  J.  Sc.,  24,  142,  1907. 

In  small  grains  and  crystal  fragments,  apparently  octahedral.  Pale  yellow,  whiter  than 
pyrite,  with  a  faint  reddish  tarnish.  An  iron  nickel  sulphide  carrying  vaxiadium,  siliceous  and 
tttaniferous  matter.     The  analysis  gave: 

S  Fe  Ni         CO       V*       Mo       C       H,0    TiO,       SiO,    A1,0, 

45.06       25.38       15.70         ir.       4.31      0.09     0.47     1.38     0.93       1.93     2.45  <-  97.70 

♦  VA  6.33  or  V,0,  7.66. 

Considering  the  mineral  as  simply  an  iron  nickel  sulphide  and  calculating  to  100%  gives  S  52.31, 
Fe  29.46,  Ni  18.23,  which  gives  the  formula  (Fe,Ni)Ss  with  Fe  to  Ni  nearly  as  5  to  3. 
It  is  evidently  a  highly  nickelRerous  pyrite. 

Occurs  disseminated  through  the  vanadium  ore  in  which  patronite  was  found,  at  Minasragra, 
Peru.    The  name  suggested  is  from  J.  J.  Bravo  who  described  the  occurrence. 


Breislakite,  Min.,  pp.  386,  391;  App.,  p.  11.  —  Probablv  identical  with  ilvaite  (lievrite); 
Weinschenck,  Zs.  Kr.,  37,  442,  1902.  Occurs  as  a  product  of  the  eruptions  of  Vesuvius  of  1895- 
99;  R.  V.  Matteuci,  Centralbl.  Min.,  48,  1901,  cf.  Zambonini,  ibid.,  p.  401. 


Brbithauptite,  Min.,  pp.  72,  1029;  App.,  p.  11.  —  Reference  in  App.  I  to  anal,  of  ante  from 
Sardinia  should  reaid  "quoted  by  Lovisato  "  etc. 

Breunnerite,  Min.,  p.  274.  —  Occurrence  near  Avigliana,  Italy,  with  anal.;  Piolti,  Att.  Ace. 
Torino,  41,  1066,  1906. 

Britholite.     Chr.  Winther,  Medd.  om  Gr(^nland,  24,  190,  1901. 

Orthorhombic.     In  pseudo-hexagonal  prisms,  formed  by  twinning  parallel  to  the  prism  m, 

/"  »  03^  34',  Bix  individuals  unite  with  their  optic  axial  planes  meeting  in  the  vertical  axis. 
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Fomui:  h  (010),  m  (110),  i  (130).  d  (021),  p  (HI). 

Angles:  bm  -  58°  13'*, btf  -  49°48'*  heacethe  ftppros.  M.  mtio,3:6  -.t  -  0.S20:  1:  0.423. 

Cleavage  oot  obaerved.  Fracture  uneven.  Brittle.  H.  ~  S.5.  G.  —  4.446.  Luster  (km; 
to  vitreouH.  Colorbrown.  Opaque.  Optically  negative.  Birefringence  weak.  Ax.planel  (lU). 
Bx.±c. 

Composition;  a  complex  nlic&te  and  phosphate  of  the  cerium  metala  and  calcium,  fonnuli 
uncertain. 

Analfsis,  Chr.  Chriatansen; 

SiO,  P,0.      (Ce,La,Di),0,    Fc,©.        CaO       MgO     Na/J        H,0         F 

16.77  6.48   .  60.54  0.43  11.28       0.13        1.85  1.27        1.33  -  100.08. 

Brought  from  the  nephelite-syenite  region  of  Julianehaab.  South  Greenland,  by  G.  Flink  io 
1897  (Medd.  om  Grfinland,  li,  245,  1898);  found  at  Ntuijakasik  in  pegroatilic  veins  with  arfnd- 
Bonite,  eudialyte,  Htreenatrupite,  nephellte,  sodaliM,  sigirite. 

Named  from  (S^iSof,  weight,  in  allusion  to  the  high  specific  gravity. 

BROCHANTrTE,  Mio.,  p.  925. — Crystals  from  Utah  show  the  new  form  (532);  Zambooioi, 
Zs.  Kr.,  34,  238,  1901.  Occuts  rather  commonly  in  prismatic  cryatab,  often  inteivrown  with 
malachite,  at  various  points  in  the  Clifton-Uorenci  copper  district;  most  abundant  in  &NK  vcidi 
in  porphyry,     Lindgren  and  Hillebr»nd,  Am,  J,  Sc,.  18,  458,  1904. 

1 I :.  ..( ; ( r^:i„.  a  ^_.»!  .«.t  t^^aaa,ji  t.    u 


Occ.  at  Roeas,  Sardinia;  Riva,  Rend  Ace.  Unc,  8,  (1),  347,  1899. 

BRCaoERiTE,  see  UranimU. 

B  ROMA  ROY  RITE,  Bee  Cerof^p/HU. 

BaoMTRiTB,  see  Cerar^yriU. 

Brookite,  Hin.,  pp.  243,  1029;  App.,  p.  12.— Cmtela  from  the  Piattaerande,  nearSoocklo, 
Veltlin,  with  (324);  Brugnatelli,  Zs,  Kr.,  32,  355,  1^;  Rend.  R.  Inst.  Lomb.,  3S,  1405.  189>; 
complex  crystals  from  Tremadoc  with  If  (S.I3.17);  habit  bemihedml 
but  etching  figures  normal  orthoihombic;  Bubs,  Jb.  Hin.,  S,  13S, 
1901.  From  Brindletown,  N,  C,  prismatic  in  habit,  often  compki 
with  new  forme,  r  (101),  »  (324),  $  (5.4  10),  «  (146)  (fig-);  "  ' " 


Am.  J.  Sc.,  12,  182,  1901  Crystals  in  gnelssat  Freiberg;  Kolbeck. 
Centralbl,  Min,,  547, 1908 ;  from  Somerville,  Mass. ;  Palacbe,  FcBtackt. 
Rebiigsten  Geburtstage,  H,  Rosenbiisch,  p.  314,  1906, 


Taubert,  [Inaug.-Diss.,  Jena,  1905]:  Zs,  Kr,,M,  313. 


Anal,  fmm  Magnet  Cove,  Ark.;  Pfeil,  l[nauf,-DiM.,  BcJdel- 
berg.  1901];  Centralbl.  Min,,  144,  1902.  Kscummd  tA  fonaula, 
■ee  Rvlilt. 

Occurrence  in  quartzite,  ShankiUe.  Co.  Dublin,  Ireland;  CReillr, 
rProc.  Roy.  Dublin  8oc,,  8,  691,  1898];  Zs.  Kr,  S2,  293;  frrim  the 
Brist«nstock,  near  Amsteg,  Switieriand;  Pearce  and  Fomaro,  Arch.Se. 
Phys.  Geneve,  (4).  10, 435,  1900:  with  octahedrite  in  minute  crystaU 
in  the  Cleveland  ironstone,  Skigland;  Lindsley.  Hin.  Mas-,  M.  96, 
1906. 

Brut«Illt«.     P.  Pom.  Hin.   Roumanie,  p.  41   (Am.  Sri.  Unir 

Jea^.  1>  53,  1900);  Zs.  Kr.,  88,  199.     A  decompoaition  pitiduct  of 

nn'nrttotnwn  H  C  rhodochrocite  occurring  in  crystalline  achiata  at  several  points  near 

DnnQiewwn.n,^,.  Brosteni.  Roumania.     Oocura  in  duU  black  friable   and   compact 

asea,  with  submetalllo  luster  on  the  fresh  fracture. 

m,  but  variable  in  spedDoeos  fran 


HnO,  HaO  FeO  CaO  HgO  ILO  Gangue 

1.  Hdda                      52.40  6.16  11.47  3,05  ....  11.97  14.75-99.80 

2.  Doma                    68,06  8.96  4.08  3.82  0.61  7.17       5.51      CaCO,  1.97- 
a.  Dealul-Perului       61.96  3.11  12.02  2.70  0.72  10.90       8.20  -  99.60 
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Brucite,  Min.,  252;  App.,  p.  12.  — Crystals  from  the  Nikolaje-Mazimilianovsk  mine,  Ru&sia, 
described  by  Jeremejew,  Vh.  Min.  Ges.  St.  Pet.,  36,  19.  1899. 

Effect  of  low  temperatures  upon  optical  properties;  Panichi,  [Mem.  Ace.  Line,  4,  389,  1902]; 
Zs.  Kr.,  40,  89. 

Occurrence  (with  anal.)  from  Lyssogorsk,  Caucasus;  Karpinsky,  [Verh.  niss.  min.  Ges.,  42, 
Prot.  21,  1905];  Zs.  Kr,  43,  70.  In  chalk  from  Teulada,  Suicis,  Sardinia;  Peruzzi,  Rend.  Ace. 
Line,  14,  (2),  83,  1905. 

Brugnatellite.     E.  Ariini,  Rend.  Ace.  Line.  18,  (1),  3,  1909. 

Micaceous,  lamellar.  Perfect  cleavage.  Color  flesh  pink.  Faint  pearly  luster.  Uniaxial, 
negative.  Opt.  axis  ±  to  cleavage  plane,  w  »  1.533Na.  Absorption  oi  >  e;  w  -^  yellow  red,  e  -■ 
colorless. 

Comp.    MgCO,.5Mg(OH),.Fe(OH),.4H,0. 
Anal  * 

MgO  MnO  FeA  CO,  H,0  Insol. 

42.79  1.80  13.20  7.78  33.77  1.03  -  100.37 

Found  in  an  old  asbestos  mine  at  Torre  Santa  Maria,  Val  Malenco,  Lombardy.  Named  in 
honor  of  Professor  Luigi  Brugnatelli  of  the  University  of  Pavia. 

Brunsvigite.    •/.  Fromme,  Min.  Mitth.,  21,  171,  1902. 

In  cryptocry.stalline  and  small  foliated  masses  sometimes  forming  spherical  radiated  aggregates. 
The  folia  under  the  microscope  (Tschermak)  have  a  hexagonal  outlme,  are  cleavable  and  show 
a  uniaxial  figure  and  negative  double  refraction;  normal  to  the  cleavage  the  color  is  olive-green, 
parallel  to  it  yellow-green. 

H.  «  1-2.  G.  »  3.01.  Luster  vitreous  to  greasy,  on  cleavage  folia  of  the  mass  dull. 
Color  green  to  dark  leek-green.     Translucent. 

In  composition  not  far  from  the  metachlorite  of  the  BUchenbei^  and  like  it  classed  with  the 
leptochlorites.     Calculated  formula:  6  Si  0,.2AlA^Mg0.8H,0. 

Anal  * 

*  SiO.      AlA     Fe,0,     FeO       MnO     CaO    MgO     H,0 
27.88     15.8i       1.77      31.92      0.51      0.*20     9.52     11.97      H,0  [hygr.]  0.15-99.73. 

In  powder  easily  decomposed  by  acids  with  the  separation  of  pulverulent  silica. 
Occurs  in  the  gabbro  ot  the  Radauthal  in  the  Harz,  filling  crevices  and  coating  quartz  and 
calcite. 

Brushite,  Min.,  p.  828.  —  Optical  characters  of  crystals  from  the  island  of  Mona,  W.  Indies; 
Klein,  Ber.  Ak.  Berlin,  720, 1901.  Artificial  formation  of  crystals;  A.  de  Schulteu,  Bull.  Soc.  Min., 
26,  11,  1903. 

Cabrbrxte,  Min.  p.  819.  —  Crystals  from  Laurium;  Sachs,  Centralbl.  Min.,  198, 1906,  with  the 

forma:  a  (100),  b  (010),  m  (110),  w  (lOl)  v  (111);  axial  ratio  A  : t  :  c  -  0.82386  :  1  :  0.77672,  fi  - 
73^  31'  deduced  from  the  angles:  aw  -  55**  30',  w'  -  65**  15',  mv  -  44**  53';  also  calc.  mb  ^ 
51°  42'. 
Analvsis : 

A8,0,         NiO  CoO        FeO        MgO  H,0 

G.  -  3.01  40.45         26.97  tr.         1.10         6.16  25.26  <-  99.94 

Artif . ;  de  Schulten,  Bull.  Soc.  Min.,  26, 87, 1903. 

Cacoxenite,  Min.,  p.  848;  App.,  p.  12.  —  Occurs  at  Ober-Rosbach,  Taunus  Mts.,  Prussia,  with 
manganese  ores;  Wittich  and  Neumann,  Ontralbl.  Min.,  656,  1902. 

Optical  character;  Mann,  [Inaug.  —  Diss..  Leipzig,  1904];  Zs.  Kr.,  42,  665. 

Oadmiumozyd.     E.  WUtich  and  B.  Neumann,  Centralbl.  Min.,  549,  1901. 

Isometric,  in  minute  octahedrons,  sometimes  with  cubic  faces,  also  as  penetration  twins;  forms  a 
very  thin  coating,  of  black  color  and  brilliant  metallic  luster,  upon  calamine  from  Monte  Poni, 
Sarainia;  aJso  in  part  pulverulent.     H.  ~  3.     G.  »  6.146. 

Easily  soluble  in  hydrochloric  acid.  Analysis  gave:  Cd  87.5,  O  12.5  —  1(X).  The  associated 
calamine  contains  no  cadmium. 

The  arti6cial  mineral  has  been  noted  in  the  muffles  of  zinc  furnaces  (cf.  Werther,  J.,  pr.  Ch.,  66, 
1852)  in  octahedrons  with  a,  d,  n.  Also  obtained  (Wittich  and  Neumann)  by  burning  cadmium 
in  an  atmosphere  of  oxygen ;  crystals  cubic,  cleavable,  probably  ||  o. 

Calamine,  Min.,  p.  546;  App.,  p.  12.  — The  supposed  new  form  (311)  from  Moresnet  (App.  I, 
p.  12)  is  really  identical  with  (21I);  Buttgenbach,  Ann.  Soc.  G.  Belg.,  26,  ciiii,  1899.  Crystals 
from  Leadville,  Colo. ;  Farrington  and  Tillotson,  Field  Col.  Mus.,  (}eol.  Series,  3,  No.  7,  138,  1908. 

Composition  discussed;  Clarke  and  Steiger,  Am.  J.  Sc.,  8,  249,  1899.  Rble  of  water  aad 
diacussion  of  chem.  comp. ;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  35,  1908. 

Occurrence  at  Broken  Hill,  N.  W.  Rhodesia;  Spencer,  16,  34,  1908. 
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Calavbrite,  Min.,  p.  105.  —  Oryst.  —  Crystala  of  fine  quality  have  been  found  at  Cripple 
Creek  and  have  been  the  subject  of  study  by  PenBeld  and  Ford,  (figs.),  Am.  J.  8c.,  12,  225, 1901; 
Zs.  Kr.,  36,  5,  and  by  Smith,  Min.  Mag.,  13,  122;  Zs.  Kr.,  37,  209.  The  crystals  are  priBmatie, 
being  deeply  striated  in  this  zone;  they  show  monocline  ssrmmetry,  the  striated  prism  sone  bda% 
paraTiel  to  the  ortho  axis;  the  terminal  faces  are  many,  often  very  small;  they  are  arraxmied  io  a 
number  of  prominent  zones  but  with  few  exceptions  only  very  complicated  symbols  can  be  assigned 
to  them ;  oy  selecting  certain  prominent  and  frequently  recurring  faces  and  assigning  simple 
indices  to  them  and  using  their  angles  as  fundamentals  Penfield  and  Ford  derived  the  axial  ratio 

B8  d:t:  i- 1.6313  :  1  : 1.1449;  fi  »  89''  47^',  values  very  close  to  those  assigned  to  svlvanite. 
Twins  according  to  two  laws  are  described  by  same  authors  and  according  to  the  same  Uwn  and 
two  more  by  Smith.  The  complexity  of  the  symbols  necessarily  assigned  to  the  majority  of  the 
faces  makes  the  problem  a  very  unusual  one,  there  being  no  evidence  of  any  twinning  that  could 
solve  it.  Smith  suggests  that  it  is  to  be  explained  by  a  very  intimate  twinning  and  that  the 
different  faces  are  to  be  referred  to  five  distinct  lattices  which  are  incongruent  but  not  independent 
and  which  have  the  prism  zone  in  common. 


Calaverite,  Cripple  Creek. 

Analyses  of  material  from  Cripple  Creek  by  Penfield,  Am.  J.  Sc.,  12,  246,  1901,  by  Prior,  Min. 
Blag.,  13, 149 ;  from  Kalgooriie  quoted  by  Spencer,  Min.  Mag.,  IS,  271,  prove  the  formula  to  be  AuT^. 

Occurs  abundantly  at  Kalgooriie  m  the  East  Coolgardie  gold  district,  West  Austialia.  cf. 
Spencer,  Min.  Mag  ,  13,  270, 1903;  Camot,  Bull.  Soc.  Min.,  24,  362,  1901  (anal.);  C.  R.,  132. 1301. 
1901;  Krusch,  Centralbl.  Min.,  199,  1901. 

Caxx;iovolborthitr,  Min.,  p.  790.  —  A  mineral  occurring  in  bright  yellow  scales  found  at 
Little  Baby  copper  prospect  25  miles  N.  E.  of  Baker  City,  Oregon,  is  provisionally  referred  to  tbb 
species.     It  is  a  vanadate  of  copper  with  some  sodium.    22d  Ann.  Rep.  U.  S.  G.  S.,  II,  644 

Caxxtite,  Min.,  pp.  262,  1029;  App.,  p.  13.  —  Oryst.  —  Over  50  forms  described  as  new  are  to 
be  found  in  the  following  papers. 

Crystals  from  Jarow  near  Wran  (south  of  Prag);  Polak,  Lotos,  Prag,  77, 1897;  Zs.  Kr,  31, 528; 
in  coral  chalk  atBremke;  Fromme,  (10, 11,  Jahresber.d.  Ver.  f.  Naturw.,  Biaunschweig,  1897-1S9S., 
Zs.  Kr.,  32,  192;  Villers-en-Fague;  Buttgenbach,  Ann.  Soc.  Geo!.  Belg.,26, 73, 1898;Lake  Superior 
with  lists  of  81  forms,  31  new;  Palache,  Gcol  Sur.  Mich.,  6, 161, 1898;  Iceland;  Jeremejew,  iBviU. 
Acad.  Sc.,  St.  P^tersbourg,  9,  6,  1898];  Zs.  Kr.,  32,  428;  Nordmark.  Sweden;  Moberjr.  Geol.  F6r 
F6rh.,21,  349,  1899;  crystals  of  different  types  in  parallel  growth  from  Ofncr  mountains;  Melcser, 
(Fold.  Kdz.,  29,  160,  217,  1899);  Zs.  Kr,  34,  709;  also  Ai^ntine,  Kan.,  and  Kansas  City,  Mo.; 
Rogers,  Am.  J.  Sc.,  9,  365,  1900;  twins  and  study  of  crystal  forms  from  Joplin,  Mo.;  Famngton, 
Bull.  Field  Mus.  Geol.  Series  No.  7,  1,  221,  1900;  Zs.,  Kr.,  36,  78;  Grftsberg,  Dalame.  Sweden, 
Weibull,  Geol.  F6r.  F6rh.,  22,  19.  1900.  Twins,  Union  Springs,  Cayuga  (>).,  N.  Y  (figs);  Egw 
mont  and  Pallafat,  Cumberland;  Stank  mine,  Lancastiire;  from  ebeolite-syenite,  Montre^; 
Penfield  and  Ford,  Am.  J.  Sc,  10,  237.  1900;  Zs.  Kr.,  33,  6;  Tharandt,  Saxony;  Sachs,  Zs.  Kr. 
36,  449;  Shullsburg,  Wis.,  and  other  neighboring  localities,  Saguache  Ck>.,  Colo.,  Friaington,  £n((.. 
from  Eudora,  Kan.,  Kansas  City,  Mo.;  Rogers,  Am.  J.  Sc.,  12,  42,  1901;  Dortmund;  Beykir^ 
Centralbl.  Min.,  404,  1901;  from  Pradalunga,  Val  Seriana,  Italy;  Artini,  Att.  Soc.  Milaoo,  40, 2G9, 
1901;  from  Trapp-Region  of  N.  J.;  Rogers,  Sch.  of  Mines  Quart ,  23,  336.  1902;  Zs.  Kr.  38,  6S3; 
twins,  Somerset;  Bowman,  Min.  Mag.,  13,  329:  twins,  Joplin,  Mo.;  Sterrett,  Am.  J.  So.,  18,  73, 
1904 ;  Rdk6  and  Szentandrds,  Hungary ;  Zimdnyi,  [F6ld.  Kdz.,  36, 491  or  544, 1905| ;  Zti.  Kr.. 44, 72; 
Ouggiate,  Lake  Como;  Repossi,  Att.  Soc.  Ital.  Sc.  Nat.,  Mllano,  44,  106,  1905;  Grand  Rapids, 
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Ifich.,  Eobba,  Amer.  Geol,  36, 179,  1905;  Zs.  Kr.,  43,  394 ;  Rondout,  Ulster  Co  ,  and  Union  Springs 
Cayuga  Co.,  N.  Y.;  Whitlock,  N.  ¥  State  Mus.,  Bull.  98,  1905;  East  Greenland;  BOnild,  Uedd. 
omGrOnl.,S8,  106,  1905;Narsarsuk.GrecDland:iil  ,  ibid.,33,gs,  1906; Simpton  Tunnel;  Abraham, 
Uem.Soc.  Li^,6, 11,  1906,  twina  from  marble  o[  Carrara;  D'At^hLardi,  Pnic.  Soc.  Sc.  Tosc  ,  Hem. 
31,  1905;  also  Mar.  11,  1900;  RikuchD  Province,  Japan;  Jimbo,  BeitraRe  Min  Japan,  3,  26,  1906; 
tn-in  crystals;  St.  Kreuti,  [Denkshr.  Wieo  Akad.,  BO,  15,  1906];  Zs  Kr,  46, 628;  crystals  from  Lyon 
Mountain,  Clinton  Co.,  N.  Y..  ftTiitlock,  N.  Y.  Stale  Mus., 
Bull.  107,  58,  1907;  Zs.  Kr.  43,  321  West  Patereon,  N.  J.; 
Whitlock,  Am,  J.  Sc  ,  34, 426,  1907 ; "  Kis  Strazaahegy."  near 
Esztergom,  Hungary;  Franscnau,  Zo.  Kr..  43,  468;  Bojoza. 
and  S3lg<5tarjdn.  Hungary,  from  "  KQhlen  Tal "  near  Buda- 
pest; ToTxirfTy,  Zs.  Kr,  41,  604.  G05,  607;  from  Pisske,  Tata- 
Mnya  and  Torock6,  Hungary;  Toborfly,  FOldt.  Kiiil.,  37, 
308,  1907.  Andreaibe^;  Harz;  England:  San  Francisco, 
Calif.;  Hillsboro,  N,  M,;  Lincoln,  R  I.;  Tcrlingua,  Texas; 
Schaller.  Zs.  Kr.,  44, 321;  Terlingua,  Texas;  Zcller,  Centratbl. 
Min„  18,  1907;  stalactite  of  rhombobedral  crystals,  Potter 
Creek  cave,  Sbasta  Co.,  Calif. ;  small  crystals  from  Terlingua, 
Texas;  Eakle.  Uni.  Calif.  Pub.,  B,  6,  89,  91,  1907;  associated 
nith  dioptasc  f rom  Hindouli,  French  Congo;  Locroix,  Bull, 
Soc.  Hin.,  31,  258.  1908;  crystals  in  a  marble  inclusion  in 
basalt  at  Wcitendorf  in  Styna;  Leitmeier,  Centralbl..  Min  , 
257, 1908;  figures  of  various  twins,  etc  ;  Uwis,  Min.  Mag.,  18, 
62,  1908;  crystals  from  Joplin,  Mo  ,  and  Bellevue,  Ohio;  Far- 
rington  and'^Tillotson,  Field  Col.  Muh.,  Geol.  Series  3,  No.  7, 
140.144,1908. 

Opt.  —  Fluorescence;   Scbincaglia,  {II  Nuovo  Cimento. 
Pisa,  10,  212,  18991;  Zs.  Kr,  34,  312;  dispereion  of  Iceland 
Bpar;  CarvoUo  (Jour,  de  physique,  B,  465.  1900|.  Zs,  Kr.,  36, 
629;  phosphorescent  calcitee  from  Fort  Collins,  Colo.,  and  Joplin 
301,  I90G. 

Studies  of  solution  and  etching  figures,  etc.;    Gaubert.  Bull.  Soc.  '. 


Union  Springs. 
1,  Ho.;  Headden,  Am.  J.  £ 


.,21, 


_    „  --. „-    ,  34,  326,  1901;  also 

Goldachmidt  and  Wright,  Jb   Hin.,  Beil.  17,  355,  1903;  iNd.,  18,  336,  1904;  piU  produced  by 
polishing  basal  planes;  SamojIorF,  Zs.  Kr,  39,  19. 

Expenmtvnts  with  compression  of  marble  at  varying  p 
Nicholson,  [Proc.  Roy.  Soc.  London,  67, 228,  1900],  Zs.  K 
1903 

Siliceous  calcites,  Penfield  and  Ford.  Am,  J.  Sc.,  9,  352,  1900,  from  Washington  Co  ,  S  D., 
CaCoj,  40%,  quartz  sand,  60%,  apparently  rounded  pyramids,  near  the  form  t  (8  8.16.3)  (the 
Band  stone  crystals  from  near  Heidelberg,  Ger.j  considered  to  have  the  same  form;  Cohen,  Zs.  Kr., 
37,  610);  from  S.  Dakota  and  Goshen  Hole  rmon,  Wy.,  showing  combinations  of  acute  and  obtuae 
thombohedrons;  Barbour  and  Fisher,  Am.  J.  Sc  ,  14,  451,  1902:  siliceous  calcites;  Delkeskamp, 
Zb.  till  Naturwise,  Halle,  75,  1S5,  1902;  sand-calcite  concretions  from  Salton,  Calif.;  Nichob, 
Field  Columbian  Mus.,  No   111;Zb.  Kr  ,  44,  539 

Studies  as  to  whether  calcile  or  aragonite  is  formed  under  varying  conditions  when  CaCO, 
is  precipitated  from  solution;  Mcigen,  (Ber.  Naturfors,  Gesellsch.,  Freiburg,  13,  40,  1902).  Zs  Kr., 
40,  524. 

Fetid  calcite  from  Chatham,  Canada,  analyzed  by  Harrington.  Am.  J.  Sc.,  19,  345,  1905, 
ebowed  the  presence  of  HS  in  small  amount 

Containing  Co,  from  Traversella;  Spezia,  Att.  Ace.  Torino,  43,  409,  1907. 

Studies  concerning  origin,  structure,  physical  properties  and  associated  minerals  of  marble  by 
Vogt.  Zs.  pr.  Geol  ,  6,  4-16,  43-52,  1898  Theraineralsof  the  marbleof  Carrara;  D'Achiardi,  Att. 
Soc.  Tosc.,  31,  {D,  49;  (2),  236,  1905;  23,  94.  1906;  Giampaoli,  sep  pub;  Zs.  Kr  .  43,  492. 

Calcite  and  aragonite  in  co[«l  rock;  Sep.  Pub.,  The  Atoll  of  Funafuti,  Roy.  Soc.,  1904. 

Portland  cement  clinkers  have  been  minutely  studied  by  TOmebohm.     See  aitih. 

Calcium  Ortbobiucate.     Artif.  formation;  Day  and  Shepherd,  Am.  J.  Sc.,  33,280,  284,  1906. 

Calcium  Oxide.  —  Crystalline  (onn  and  density  of  fused  lime;  Day  and  Shepherd,  Am  J  Sc. 
33,  271,  1906. 

Occurs  in  crystals  at  the  Stevenson-Bennett  mine, 

'  ield  Col.  Museum.  Geol..  1,  224,  1900;   also 
e  City,  Montana:  Rogers,  Am.  J.  Sc.,  IS,  47,  1901.     In  deep  sky-blue 
ver  mines  of  Mt,  de  Challacollo,  Atacama,  Chile;  G.  Berg,  Hin.  petr.  Mitth.,ai>, 
inalyais  by  Brunk,  after  deducting  2,31  insol,,  gave: 

PbO  CuO  CO,  H,0 

69.18  9.73  3,16  3.7S  -  100 


»t  the  Alice  n 
crystals  at  I 
390,  1901. 
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The  CO,  here  belongs  to  the  caledonite  and  Is  not  due  to  impurity  (cf .  Min.,  p.  925) ;  the  fonnola 
deduced  is  5[4PbSq4.3Pb(OH)J  4-  2[4CuCO,.8Cu(OH)J. 
From  Sardinia;  Felloux,  Att.  Ace.  Line,  13,  (2),  34,  1904. 

Oalifomite,  see  VesuvianiU. 

Calomel,  Min.,  p.  153;  App.,  p.  13.  —  Occurs  in  square  prisms  and  in  tabular  crystals  with 
other  mercury  minerals  at  Terlingua,  Texas;  Moses,  Am.  J.  Sc.,  16,  262,  1903;  crystals  from 
same  locality  showing  d  (016)  and  d  (031)  as  new  forms,  and  from  Avala,  Spain;  Goldschmidt and 
Mauritz,  Zs.  Kr.,  44,  393;  Schaller  (priv.  contr.)  on  crystals  from  Teriingua  gives  new  forai 
K  (553)  and  deduces  c  -  1.7234. 

Cancrinite,  Min.,  pp.  427, 1029.  —  A  cancrinite-syenite  has  been  described  (anal.)  by  Sondell, 
Bull.  Comm.  G.  Finlana,  No.  16,  1905.  Effect  of  ammonium  chloride  .upon;  Clarke  and  Steiger, 
U.  S.  G.  S.,  Bull.,  207,  1902.  Discussion  of  chem.  comp. ;  Zambonini,  Mem.  Ace.  Sd.  Napoti,  14, 
48,  1908. 

Canfieldite,  App.,  p.  13.  —  The  true  locality  of  the  specimens  described  by  Penfield  (Am. 
J.  Sc.,  47,  451,  1894)  is  shown  bv  Canfield  to  be  Colquechaca,  Bolivia,  not  La  Paz,  Am.  J.  Sc, 
23,  21, 1907 ;  spinel  twins  are  notea. 

Oarbapatite;  P.  Tschirwinsky,  [Ann.  G<k>l.  et  min.  Russie,  8, 8, 1906] ;  Centralbl.  Min., 283, 1907. 
Name  suggested  through  an  error  for  a  supposed  crystalline  type  of  podolite,  3Ca3(P04)2.CaCO,. 
Name.  wiSidrawn. 

Carborundum,  see  Moisaanite. 

Oarlosite  «  nepluniU^  which  see. 

Carnallfte,  Min.,  p.  177:  App.,  p.  13.  —  Laree  crystals  (8x6  cm.)  from  Beienrode  neai 
Kftnigshutter  gave  the  new  forms:  n  (103),  fir  (012),  A  (032),  «  (118),  /(114),  w  (126),  r(136). 
Optical  determinations  also  given  and  analysis  (by  Kleinfeldt);  Backing,  Ber.  Ak.  Beriin,  539, 
1901.  Also,  Busz',  Ber.  Naturhist.  Ver.,  Bonn,  1,  C,  2,  1906;  Ber.  Med.-naturwiss.  Ges.  Munster, 
June,  1906.  Sp.  G.  and  artif.  formation;  Przilylla,  Centralbl.  Min.,  234,  1904;  of  related  com- 
pounds of  iodine;  de  Schulten,  Bull.  Soc.  Min.,  23,  5,  1900.  Isotrimorphism  of  camallite  and 
Sromcamallite;  Boeke,  Centralbl.  Min.,  710,  19()8. 

Deformation  under  pressure;  Rinne,  Festschr.  siebzigsten  Geburtstage,  Adolf  v.  Ko^nen, 
869,  1907. 

Carnotite,  App.,  p.  13.  —  Description  of  occurrence  in  western  Colorado  with  analyses: 
Hillebrand  and  Ransome,  Am.  J.  Sc.,  10,  120,  1900.  The  material  is  shown  to  be  impure,  so  that 
no  definite  formula  can  be  assigned. 

Ratio  of  radium  to  uranium;  Boltwood,  Am.  J.  Sc.,  18,  97,  1904.  Examination  by  E.  P. 
Adams  has  shown  the  absence  of  helium.  Am.  J.  Sc.,  19,  321, 1905. 

Carpholite,  Min.,  p.  549.  —  Occurs  in  quarts  pebbles  found  in  the  diluvial  deposits  of  the 
region  of  Bcrnburg,  probably  derived  from  the  southeastern  Han  Mts.,  near  Wippra;  Comu, 
Centralbl.  Min.,  77,  1906. 

Cassiterite,  Min.,  pp.  234, 1030, 1037;  App.,  p.  14.  —  Crvstals  from  Pitk&ranta  with  complex 
new  forms;  Borgstrdm,  Zs.  Kr.,  40,  1,  1904;  Ivigtut,  Greenland;  B6ggild,  Min.  GrSnl..  91,  1905. 
Small  crystals  resembling  hexagonal  pyramids  by  repeated  twinning  on  101,  from  near  La  Paz, 
Bolivia;  Spencer,  Min.  Maff-y  ^^>  332;  pseudomorphs  after  some  unknown  monocUnic  mineral 
from  Tres  Cruces,  Bolivia;  Pearce,  ibid.,  345.  Crvstals  from  Emmaville;  Elsnore;  Hognis  Creek, 
near  Dundee;  The  Glen,  New  England,  all  in  N.  S.  W.,  and  from  Stanthoipe,  Queensland;  Ander- 
son, Rec.  Aus.  Mus.,  6, 404, 1907.  Secondary  twinning  lamells  in  ciystals  Irom  Selangor,  Malacca; 
Johnsen,  Centralbl.  Min.,  426,  1908. 

Hidden  notes  cleavage  (or  parting)  ||  e  (101)  on  crystals  from  the  Ross  tin  mine,  near  Gaffneys, 
So.  Carolina,  Am.  J.  Sc.,  40,  410, 1905. 

From  tin  gravels,  Embabaan  district,  Swaziland,  S.  A.;  Prior,  Min.  Mag.,  12,  100;  also  see 
MolengraafT,  [Trans.  G.  Soc.  S.  Africa,  4,  141,  1898],  Zs.  Kr.,  82,  301.  On  the  deposiU  of  Mt 
BischofT,  Tasmania,  see  von  Fircks,  Zs.  G.  Ges.,  61,  431, 1899;  of  the  Carolinas;  Pratt  and  Sterrett, 
Bull.  19,  G.  Surv.  No.  Carolina,  1904;  discussion  as  to  formation  of  tin  deposits  of  Campigiia 
Marittima,  Tuscany;  Bei^geat,  Jb.  Min.,  1,  135,  1901. 

Catapleute,  Min.,  p.  412;  App.,  p.  14.  —  Crystals  from  Narsarsuk,  Greenland;  FUnk,  Hedd. 
Gi^nland,  24, 93;  also  see  B6ggild  on  optical  and  crystallographic  relationships;  ibid.,  S3, 106, 1906. 

R61e  of  water  in ;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  54, 1908. 

A  catapleiite-syenite  occurs  in  central  Sweden,  near  the  Wettense;  Tdmebohm,  Sverigoi 
Qeol.  Und.,  C,  No.  199,  1906. 
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CBLE8TITE,  Min.,  p.  905;  App.,  p.  14.  —  Omt.  —  From  the  Marienstein  mine,  near  the  Tegem- 
see,  Bavaria,  (anal.);  Sustschmsky,  Zb.  Kr.,  34,  563,  1901;  with  (124)  prominent,  near  Mentor, 
Saline  Co.,  Kansas;  Rogers  Am.  J.  Sc.,  12,  48,  1901;  from  Wymore,  Nebraska,  id.,  Sch.  Mines  Q., 
23,  134,  1902;  from  Boratella,  Romagna,  with  (017),  by  Zambonini,  Rend.  Ace.  Line,  13,  (1),  37, 
1904;  from  Monte  Viale,  Vicentine  Alps;  new  forms  (214),  (0.1.16),  (119),  (117);  Billows,  Riv.  Min. 
Ital.,  31,  3,  1904;  from  the  Djebel  Kebbouch  and  Djebel  Bezine,  Tunis  (anal.  Pisani);  Termier, 
Bull.  Soc.  Min.,  26,  173,  1902,  also  see  SamojtofT  (pseudemorph  after  barite  ?),  Centralbl.  Min., 
33,  1905;  from  Haring,  Tyrol;  Koechlin,  Min.  petr.  Mitth.,  24,  114, 1905;  from  Lyssaja  gora  near 
Theodosia,  Crimea;  Popoff.rBuU.  Nat.  Moscow,  p.  180,  19061;  Zs.  Kr.,  46,  221;  from  Maybee. 
Michigan,  with  discussion  of  occurrence,  crystals,  natural  etcniine  figures  and  anal. ;  Kraus  and 
Hunt,  Am.  J.  Sc.,  21,237, 1906;  crystals  from  sulphur  caves  nearLomano,  Siena,  with  new  forms 
(327),  (019);Manasse,  Att.  Soc.  Tosc.,  23,  1907;  from  Mokattam  and  Abou  Roach,  Egypt,  with 
optical  determinations;  Ck)uyat,  Bull.  Soc.  Min.,  31,  264,  1908;  from  Kresty,  Saratow,  Russia^ 
with  new  form  (177);  Surgunoff,  Bull.  Soc.  Nat.  Moscow,  435,  1904;  Zs.  Kr.,  43,  76. 

Effect  of  low  temperatures  upon  optical  properties;  Panichi,  [Mem.  Ace.  Line,  4,  389,  1902]; 
Zs.  Kr.,  40,  89.     Etcning  figures,  see  under  barite. 

Occurrence  near  Syracuse,  N.  Y.;  Kraus,  Am.  J.  Sc.,  18,  30,  1904;  the  general  occurrence  and 
distribution  of  celestite-bearing  rocks;  id.,  ibid.,  19,  286,  1905.  Occurrence  noted  at  Longue 
Pointc,  Island  of  Montreal,  ibid.,  21,  188,  1906. 

Oelith,  see  Aliih. 

Celsian,  App.,  p.  15.  —  Further  investigation  proves  it  to  be  monoclinic  with  d  :o  :  c  ^  0.657: 
1  :  0.554;  ^-115** 2'.  AnglesOOl:  110  -  68°41';010:  110  -  59*»  14';  001:  201  =  79*»23':  Forma: 
P(OOl),  A/ (010),  K(llO),  y(201).  r(llO),  (il4),  G(112),  o(Ill),  (331),  (311).  Twinning 
general  according  to  Carlsbad  law;  mamebach  and  baveno  twins  also  found.  Opt.  positive.  Ax. 
pi.  II  (010);  c  :  a  =  28**  3'  in  obtuse  angle  p.  2Va  -  86**  22'.  a  =  1.5837,  p  -  1.5886,  7  - 
1.5940.  Anal,  given.  Strandmark,  G.  F6r.  FOrh.,  26,  289,  1903;  26,  97,  1904;  Zs.  Kr.,  43>  89. 
Also  discussion  of  mixtures  of  orthoclase  and  celsian  molecules  with  anal,  of  a  barium  potassium 
feldspar  from  the  Binnenthal.     Name  baryta-orthoclase^yen  to  mixtures  of  celsian  and  orthoclase. 

Cerargyrite,  Min.,  p.  158.  —  Prior  and  Spencer  (Min.  Mag.,  13,  174).  as  the  result  of  an 
investigation  of  the  isometric-normal  (holosymmetric)  silver  haloids,  conclude  that  while  they 
should  be  included  under  the  common  group  name,  cerargyrite,  sub-species  should  be  recognized 
as  follows:  chlorargyriUf  AgCl;  bromargyrite,  AgBr;  emboiile,  Ag(Cl,Br);  iodembolite,  Ag(Clinr,I). 
Isomorphous  mixtures  of  AgCl,  AgBr,  Agl  exist  in  varying  proportions.  New  analyses  (Prior) 
are  as  follows: 


G 

CI 

Br 

I 

Ag 

1. 

Chafiarcillo 

6.17 

7.11 

22.35 

10.39 

60.37  -  100.22 

2. 

Broken  Hiil,  N.  S.  W. 

6.31 

1.96 

32.22 

8.77 

56  93  -    99.88 

3. 

<<         (<          11 

5.82 

14  36 

15.85 

2.35 

67.28-    99.84 

4. 

II         It          II 

5.66 

13.20 

19.71 

0.16 

66.91  -    99.98 

In  addition  to  the  above  group,  there  is  also  the  rhombohedral-hemimorphic  Agl,  iodyrite, 
and  the  isometric-tetrahedral  4Agl.CuI,  miersite. 

Oerepidote;  synonym  for  allantie.    Rosenbusch,  Mikrosk.  Phys.  Min.,  1,  2,  286,  1905. 

Oeroleite,  Caruleite,    H.  Dufet,  Bull.  Soc.  Min.,  23,  147,  1900. 

Massive,  compact  and  resembling  clay  but  made  up  of  excessively  minute  crystals,  which 
polarize  in  the  mass.     G.  —  2.803.     Color  turquoise-blue. 
Composition:  Cu0.2Al203.As20a. 
Analysis: 

AsjO.  AlaO,  CuO  HjO 

34.56  31.26  11.80  22.32  -  99.94 

The  water  goes  off  only  at  a  high  temperature,  the  loss  at  180^  being  only  1.45.  p.  c.  Soluble  in 
acids,  leaving  a  slight  residue  consisting  of  a  white  clay. 

From  the  Emma  Luise  gold  mine  at  Huanaco,  Taltal  province,  Chile  (cf.  Mdricke,  Zs.  pr.  G., 
1,  143,  1893).     A  white  clay  associated  with  the  ceruleite,  contained  1.8  p.  c.  AsgO^  but  no  copper. 

Cerussite,  Min.,  pp.  286,  1030;  App.,  p.  15.  —  Orrst.  —  Accurate  measurements  of  angles 
and  optical  constants  on  crystals  from  localities  in  Westphalia;  Ohm,  Jb.  Min.  Beii.  13,  1, 
1899;  crystals  from  Altai,  with  anal.;  Jeremejew  [Verhandl.  a.  kais.  russ.  miner.  Gesellsch.,  1898. 
St.  Petersburg,  36,  Protok.  12,  1899],  Zs.  Kr.,  32,  429;  from  Malfidano,  Sardinia,  with  pseudo- 
morphs  after  anglesite  and  phosgenite;  Millosevich,  Rend.  Ace.  Line,  9,  (1),  153,  1900.  Twins 
from  Sardinia  described  by  Hubrecht,  with  bibliography  of  mineral,  a  list  of  the  observed  forms 
and  combinations  with  the  relative  frequency  of  occurrence  of  each  form.    The  following  new 
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foiTOS  also  given:  T  (034)  and  Q  (054),  Zs.  Kr.,  40,  147;  from  Mies  with  the  new  forms  (0.22 1), 
(0.29.1),  (0.33.1),  (0.37.1);  Barvir,  Ber.  b6hm.  Ges.  Wiss.  xxxvi,  1900;  ibid.,  xvii.  xxxiii,  1901; 
from  Santa  Rosalia,  Peru,  with  new  forms  (150)  and  (310);  Buttgenbacb,  Ann.  Soc.  g6ol.  Bele, 
29,  103,  1902;  from  the  Alice  mine,  Butte,  Montana,  and  Phenixville,  Pa.;  Rogers,  Sch.  Mines Q, 
23,  136,  1902;  multiple  twins  from  Mapimi,  Mexico,  with  new  form  A  (304);  Goldscbmidt,  Jb. 
Min.  Beil.  16,  562,  1902;  crystals  from  Valle  di  Contra,  Valsassina,  Italy;  Artini,  Att.  Soc.  Milano, 
42,  107,  1903;  from  Diebel-Ressas  mine,  Tunis;  Jecker,  C.  R.,  140,  1410,  1905;  Gacta,  L.  Como; 
Repossi,  Att.  Soc.  Milano,  43,  425,  1905;  Magnet  mine,  Tasmania;  C.  Anderson,  Rec.  Austr. 
Mus.,  6,  93,  1905;  Traversella;  Colomba,  Rend.  Acad.  Line,  16,  643,  1906;  Broken  Hill,  N.S.  W.; 
Zeehan,  Whyte  River  and  Dundas,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  407,  1907;  Broken 
Hill;  Spencer,  Min.  Mag.,  16,  36,  1908;  with  dioptase  from  Mindouli,  French  Coneo;  Lacroix,  Bull. 
Min.  Soc,  31,  257,  1908;  R^zbdnya  with  new  forms,  M  (0.13.2);  Z>  (0.11.2);  C  (072);  5(093); 
Low,  F6ldt.  Kdzl ,  38,  205,  1908;  Laurium,  Greece;  Lacroix  and  de  Schulten,  Bull.  Soc.  Min.,  31, 
89,  1908 

Effect  of  low  temperatures  upon  optical  properties;  Panichi,  [Mem.  Ace.  Line,  4,  389,  1902|; 
Zs.  Kr.,  40,  88.     Luminescence;  Pochettino,  Rend.  Ace.  Line,  14,  (1)  505.  (2)  2*20,  1905. 

Analysis  of  cerussite  containing  3.15%  SrO  from  Isle,  Custer  Co.,  Colo.;  Warren,  Am.  J.  Sc, 
16,  343,  1903. 

Chabazitb,  Min.,  p.  589;  App.,  p.  15.  — Oryst.  —  Description  of  crystals  from  near  Rome 
(with  anal.);  Zambonini,  Jb.  Min.,  2,  93,  1902 ;  ciystals  from  Scottish  localities;  Goodchild,  [Trans. 
Geol.  Soc.,  Glasgow,  12,  Suppl.,  1-68, 1903];  Zs.  Kr.,  46,  307;  from  East  Greenland;  B6ggild,  Medd. 
om  Gr6nl.,  28,  123,  1905;  also  Min.  Gr5nl.,  571, 1905.  Petersdorf,  near  Zoptau,  Mahren;  Kret:$ch- 
ner.  Central bl.  Min.,  609,  1905;  Ben  Lomond  (with  anal.)  and  Inverell.  N.  S.  W.,  and  from  Bell 
Mount,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  416,  1907;  from  basalt  of  Montresta,  Sardinia; 
Deprat,  Bull.  Min.  Soc.,  31,  189,  1908;  also  Millosevich,  Rend.  Ace.  Line,  17,  (1),  270, 1908;  and 
(with  anal.);  Pelacani,  ibid..  (2),  68,  1908. 

From  Golden,  Colo.;  Patton,  Bull.  Geol.  Soc.  Amer.,  11,  461,  1900;  Zs.  Kr.,  36,  74;  from  the 
Buck  Creek  corundum  mine.  Clay  Co.,  N.  C,  (with  anaL);  Pratt,  [Jour.  Elisha  Mitchell  So.  Soc., 
14,  61, 1897],  Zs.  Kr.,  32,  603;  anal,  of  chabazite  from  Maddalenaand  Montresta,  Sardinia;  Rinu- 
tori.  Rend.  Ace.  Line,  9,  (2),  146,  1900.  Anal,  of  mineral  from  syenite  from  Biella;  Zambo- 
nini, Zs.  Kr.,  40,  263.  (Occurrence  in  basalts  (with  anal.)  at  Asmara,  and  Sciket  in  Eritrea; 
Manasse,  Proc.  Soc.  Tosc,  July,  1906. 

Concerning  "  herschelile  "  from  Palagonia,  Sicily,  and  its  relations  to  other  similar  aeolites; 
Gonnard,  Bull.  Soc.  Min.,  29,  283,  1906.  Also  see  Di  Franco,  Att.  Ace.  Sci.  Nat.  Catania,  15,  3, 
1902. 

Chem.  constitution;  McNeil,  Jour.  Amer.  Clhem.  Soc,  28,  597,  1906. 

Chalcanthitb,  Min.,  p.  944;  App.,  p.  15. — Crystals  from_the  Alma  pyrite  mine,  Leona 
Heis:hts,  Alameda  Co.,  C!al.,  showed  the  new  forms  /  (120),  g  (141);  analysis  gave  the  formula 
CuSO^.HjO  +  4H,0;  Schaller,  Bull.  G.  Univ.  Cal.,  3,  212,  1903.  Twinning  in  artif.  crystals. 
Also  new  form  (131);  Boeris,  Att.  Soc.  Milano,  44,  73,  1905. 

From  Copaquire,  Province  of  Tarapac^,  Chile  (with  anal.),  and  associated  with  it  a  light  blue 
material  in  rounded  masses  which  proved  to  be  a  double  sulphate  of  copper  and  magnesium, 
CuSO,  b?ing  to  MgSO,  nearly  as  1  :  2.  Anal,  gave:  SO^,  35  70;  CuO,  12.43;  MgO,  11.39;  FeO,  1 01; 
MnO,  0.32;  NiO,  0.06;  H,0,  38.38;  total  -  99.29;  Keller,  Proc.  Amer.  Phil.  Soc..  47,  81, 1908. 

Chalcocite,  Min.,  p.  55.  —  Twin,  with  twinning  plane  (201),  from  Cornwall;  Milch,  Jb.  Min , 
1,  155,  1900.  Pseudomorphs  after  galena  from  Osaruzawa,  Prov.  Rikuchu,  Japan;  Wada,  Beitr. 
Min.  Japan,  1,  17,  1905;  after  barite  (?),  from  Grab  near  KoStuni6i;  Stevanovie,  Zs.  Kr,  46, 60. 

A  pulveriform  variety  occurs  at  the  C!hampion  mine,  in  the  Keweenaw  copper  region,  Michigan; 
Koeni^,  Am.  J.  Sc,  14,  415,  1902.  A  prominent  mineral  in  the  copper  district  of  Clifton,  Arizona; 
it  is  of  secondary  origin,  occurs  only  massive  and  commonly  shows  a  sooty  aspect  on  the  surface. 
Lindgren  and  Hillebrand,  Am.  J.  Sc.,  18,  451,  1904;  Bull.  U.  S.  G.  S.,  262,  45. 

Chalcodite,  see  Stilpomelane. 

Ohalcolamprite.    G.  Flink,  Medd.  om  Gr5nland,  14,  234,  1898;  24,  160,  1901. 

Isometric,  only  in  small  octahedrons,  sometimes  hollow  or  otherwise  irregular.  No  cleavaee 
observed.  Fracture  splintery  or  subconchoidal.  Brittle.  H.=-5.5.  G.  —  3.77;  Mauzelius.  LusAer 
greasy;  crystal  faces  show  a  copper-red  metallic  iridescence.     Color  dark  grayish  brown,  indioing 
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to  red,  streak  ash-gray.     Opaque,  translucent  in  thin  splinters.      Composition,  RNb,OJF,  RSiOj, 
or  allied  to  py  rochlore.     Analysis,  Mauzelius: 

NbjOs  SiO,    TiOa  ZrO,  Ce,0,,  etc.  Fe^O,  MnO  CaO  K,0  Na,0  H,0    F 

69.65  10.83    0.52    5.71  3.41        1.87     0.44   9.08   0.38     3.99    1.79  5.06 -102.76  less  0(2.13) 

-100.63 

Occurs  very  sparingly  at  Narsarsuk,  southern  Greenland,  associated  with  segirite. 
Named  from  x^^*^^^,  copper,  and  XaMT/>6f,  luster. 
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Chalcophyllitb,  Min  ,  p.  840.  —  Analysis  of  material  from  Corowall  (?);  Hartley,  Min.  Mag.» 
12,  120. 

Chalcoptrite,  Min.,  pp.  80,  1030;  App.,  p.  15.  —  Oryst.  — Twins  from  Burgholdinghausen ; 
Baumhauer,  Zs.  Kr.,  31,  269.  Crystals  of  unusual  habit  and  twin  crystals  from  CorawaTl;  Lewis 
and  Hall,  Min.  Mag.,  12,  324.  From  Vis^.  Belgium,  showing  new  form  (115);  Buttgenbach,  Ann. 
soc.  gtol.  Belg.,  26,  civ,  1898.  Small  crystals,  rich  in  forms,  from  Pulacayo,  Bolivia;  Toborffy, 
Zs.  Kr.,  39,  306.  New  forms,  x  (113),  ij  (771),  r  (509).  Twins;  twinning  planes  (111)  and  (101). 
Crystal,  A^^-  diam.,  from  Somerville,  Mass.,  with  m  (110)  and  e  (101);  Richards,  Am.  J.  Sc.,  17, 
425,  1904.  From  Botes,  from  Kapnik,  rich  in  forms,  from  Schemnitz;  Mauri tz,  Zs.  Kr.,  40,  588. 
Traveraella,  with  new  forms,  Y  (515),  ft  (11.11.1);  Colomba,  Rend.  Ace.  Line,   16,  639,  1906; 


Arakawa,  Japan. 

Val  de  Vill^,  Alsace;  Ungemach,  Bull.  Soc.  Min.,  29,  213,  1906;  crystals  of  unusual  habit  from 
Arakawa,  Japan,  (figs.);  Ford,  Am.  J.  Sc.,  23,  59,  1906;  the  same  with  a  general  discussion  of  the 
crystal  structure  of  the  minenU;  Beckenkamp,  Zs.  Kr.,  43,  43;  from  Besano,  Italy;  Repossi,  Att. 
Soc.  Milano,  47,  89,  1908;  Br^le.  Basses-Alpes,  France;  Lacroiz,  Bull.  Soc.  Min.,  31,  353,  1908. 

Etching  figures;  Himmelbauer,  Min.  Mitth.,  27,  327,  1908. 

AnaL  —  From  Wheal  Towan,  St.  Agnes,  Cornwall,  on  crystals  with  cubic  appearance,  probably 
twins;  Prior,  Min.  Mag.,  13,  190, 

Artif.:  formed  by  sublimation  in  a  furnace  at  Butte,  Mont.,  analyses  given;  Winchell,  Amer. 
Geol.,  28,  244,  1901;  Zs.  Kr.,  37,  80. 

Chalcostibite,  Min.,  pp.  113,  1030;  App.,  p.  16.  — Crystals  from  Oruro,  Bolivia;  Spencer, 
Min.  Mag ,  14,  322. 

Ohalmersite.  E.  Hussak,  Centralbl.  Min..  69,  1902;  332,  1906.  F. 
Rinne,  ibid.,  p.  207,  1902;  Palache,  Am.  J.  Sc,  24,  255.  1907;  Zs.  Kr., 
44,  14. 

Orthorhombic.  Axesfi  :  &  :  c  —  0.5734  :  1  :  0.9649  (Hussak)  near  chaU 
cocite.  Forms:  c  (001),  6  (010),  a  (100),  m  (110).  /  (130),  /  (012),  g  (Oil), 
d  (021),  y  (103).  p  (111),  o  (236),  r  (233), a  (263),  t  (136),  u  (1.9.12).  Angles: 
mm'"  «  69**  40',  cp  =  62<»  44',  p;;'"  «  *52*'  29',  pp'  -  ♦lOO*  54'. 

In  thin,  elongated  prisms,  with  vertical  face.s  strongly  striated;  rarely 
tabular  1)6.  Twins  common  with  m  as  tw.  plane,  resembling  chalcocite; 
also  contact  and  penetration  twins  probably  with  tw.  plane  v  (112). 
Fracture  conchoidal.  H.  —  3.5.  G.  —  4.68.  Luster  metallic.  Color 
brass-  to  bronze-vellow,  resembling  millerite,  often  with  iridescent  tarnish. 
Opaque.     Strongly  ma^etic. 

Composition.  (JuFe,b,  or  Cu^S.Fe^S,. 

Analysis  by  G.  Florence,  (1)  on  0  016  gr.,  (2)  on  0.0896: 

S  Cu  Fe 

1.  35.30  17.04  46.95  -    99.29 

2.  35.11  22.27  43.13  -  100.51. 


M 


li 


fChalmersite  (Palache) 


From  the  Morro  Velho  gold  mine,  Minas  Geraes,  Brazil,  with  chalcopyrite  and  dolomite  on  a 
limonite  derived  from  the  alteration  of  pyrrhotite.  Named  after  G.  Chalmers,  superintendent  of 
-the  mine. 


Chamositb.  Min.,  p.  658.  —  From  Thuringia.  with  anal  ;  Zalinski,  Jb.  Min..  Beil.  19,  40, 1904; 
Zfl.  Kr.,  42,  602. 
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Childrenitb,  Min.,  p.  850.  —  Occurrence  in  granite  of  Greifenstein  near  Ehrenfriederedorf  io 
Saxony;  Kolbeck,  Centralbl.  Min.,  333,  1908. 

Chloanthitb,  Min.,  p.  88.  — Occurrence  (with  anal.)  at  Cobalt,  Ontario;  Miller,  Rep.  Cao. 
Bureau  Mines,  Pt.  2,  1905;  Zs.  Kr.,  43,  395. 

Chloraluminite,  Min.,  p.  165.  —  In  colorless  obtuse  rhombohedrons  in  blocks  ejected  from 
Vesuvius  in  April,  1906.  Optically  negative.  High  birefringence,  agreeing  with  artificially  pre* 
pared  AlClj-eH^O  (Dennis  and  Gill,  Zs.  f.  An.  Ch.,  9,  340,  1895),  which  gave  r  A  r'  -  125*  48'. 
Lacroix,  Bull.  Soc.  Min.,  30,  254,  1907. 

Chlorargyrite,  see  Cerargyrite. 

Chlorites,  Min.,  pp.  643-664 ;  App.,  p.  16.  —  Colorless  chlorite  from  Zlatoust,  Russia,  descrip- 
tion with  analysis;  Zemiateenskij.  Zs.  Kr.,  36,  357.  Studies  on  chemical  constitution  of  chlonie 
group;  Dalmer,  Centralbl.  Min.,  627, 1901. 

Chloritoid,  Min.,  pp.  640,  1031;  App.,  p.  16. — Occ.  (with  anal),  at  Strettoia,  Tuscany; 
Manasse,  Proc.  Soc.  Tosc.,  Jan.,  1906. 

Ohlormanganokalite.  //.  J.  Johnaton-Lavia,  Nature,  74,  103,  1906:  A,  Lacroix,  C  R, 
142, 1249, 1906;  Bull.  Soc.  Min.,  30,  219, 1907;  H.  J.  JohnsUm-Lavis  and  L.  J.  Spencer,  MId.  Mag . 
16,  54,  1908. 

Hexagonai-rhombohedral  i  «  0.5801.  rAr'»57^36'.  Crystals  simple  obtuse  rhombohedn 
with  r  (lOll)  with  occasionally  small  truncations  of  a  (ll20).  Conchoidal  fracture.  H.  »  2.5. 
G.  —  2.31.  Vitreous  luster.  Color  pale  wine-yellow.  Optically  +  .  Double  refraction  very 
low.     Mean  index  of  refraction  »  1.59  (approx.).     Deliquescent. 

Comp.:  Probably  4KCl.MnCla. 

KCl  MnCl,  MgCl,  Na,SO,  H,0  Insol. 

Anal.:  69.42  26.45  0.16  1.19  1.52  0.71  -*  99  45 

Occ.     Found  in  fragmentary  material  ejected  from  Vesuvius  in  April,  1906. 
[Considered  by  Lacroix  to  be  monoclinic,  pseudo-rhombohedral  ] 

Ohlomatrokalite.     H.  J.  Johnston-Lams,  Nature,  74,  174,  1906.  —  See  SylviU, 

Chloromelanite,  see  Jadeite. 

CHLOROPAL,Min.,  p.  701.  —  Anal. — Variety  nontronite,  from  Gross-Tresny,  Mahren:  Kovdf, 
[Abh.  b5hm.  Akad.  No.  16, 1, 1896);  Zs.  Kr.,  31,  524;  from  Strehlerberg  near  Markt  Redwitz  in  the 
Fichtel  Mountains,  as  an  alteration  product  of  an  amphiboiite;  Stadlinger  (Sitz.-Ber.  phys  -metl. 
Soc.  Erlangen,  31,  1,  1899;  Zs.  Kr.,  36,  313;  from  Gdossau  and  Pulitz,  M&hren;  John  [Verh.^ 
R.-Anst.  Wien,  60,  335,  1900|;  Zs.  Kr.,  36,  641;  from  Palmetto  Mountains,  Esmeralda  Co.,  Nev.; 
Turner,  Am.  J.  Sc.,  IS,  344, 1902. 

CHONDROARSENrrB,  Bcc  UTidev  Sarktntte . 

Chromite,  Min.,  pp.  228,  1031;  App.,  p.  17.  —  Occ.  in  meteorites  with  anal.;  Tassin,  Proc 
U.  S.  Nat.  Mus.,  34,  685,  1908. 

Var.  chrompicotUe.,  Occurs  in  veins  in  volcanic  rocks  on  Scottie  Creek,  east  of  Mundorff ,  district 
of  Lilloet,  B.  C.;  mineral  is  massive,  granular;  velvet  black;  G.  -=  4.239.  Analysis:— -Cr,0^  55.90; 
A1A>  13.83;  FeO,  14.64;  MgO,  15.01;  SiO„  0.60;  total,  99.98.  Associated  with  serpentiDe. 
Hoffmann,  Am.  J.  Sc,  13,  242,  1902. 

Chrysobertl,  Min.,  pp.  229, 1031.  —  Oryst.  —  Twins  from  Smaragd,  Urals,  in  addition  to  the 
common  habits  of  twinning  show  a  new  law  with  (HI)  as  twinning  plane;  Jeremejew  [Bull.  d. 
TAcad.  Imp.  d.  Sc,  St.  Petersburg  (V),  8,  5,  1898];  Zs.  Kr.,  32,  427.  Crystals  from  Ceylon  with 
following  new  forms:  I  (210),  q  (140).  /(lO.l.lO).  g  (515),  h  (313),  p  (232).     From  measurera -ats 

on  these  crystals  following  axial  ratio  was  derived:  &  :b  :  c  ^  04707  :  1 :  05823.  Also  opticjl.y 
investigated;  Melczer,  Zs.  Kr..  33,  240. 

Also  from  Ceylon  the  additional  new  forms:  17  (113),  ^  (11.20.20),  «  (7.10.8).  z  (131).  r  i'2:i\ 
Q  (142),  <f)  (1.18.9);  Liffa,  Zs.  Kr..  36,  606,  1902. 

Twins  from  Ceylon  discussed  with  tables  of  angles  (after  Goldschmidt)  both  with  th?  usual 
orientation  and  also  when  (001)  is  made  to  occupy  position  of  (010),  Goldschmidt  and  Preiswerk, 
Zs.  Kr.,  33,  455.  and  Goldschmidt,  ibid.,  468.  Crystal  from  New  York  City;  Moses,  Am  J  Sc., 
12,  104.  1901 :  Marschendorf  in  Mahren;  Slavik,  Zs.  Kr.,  39,  303 

Anal,  of  material  found  on  the  Rividre  du  Poste  in  the  county  of  Maskinonge,  Province  of 
Quebec,  Canada;  Evans,  Am.  J.  Sc.  19,  316,  1905. 

Occ.  at  Veltlin,  near  Sondalo,  Switzerland;  Brugnatelli,  Zs.  Kr.,  32,  81. 
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Chrtsocolla,  Min.,  p.  699.  —  Palmer  found  that  cbrysocolla  from  Pinal  County,  Arizona, 
would  lose  from  12  to  20  per  cent  of  water  by  drying  over  sulphuric  acid  and  would  rei^ain  it  all 
and  even  more  by  allowing;  it  to  stand  over  water  for  a  few  hours.  The  loss  and  regainmg  of  the 
water  was  unaccompanied  by  change  of  color.  Analyses  given.  Am.  J.  Sc,  16,  45,  1903.  Anal. 
of  material  from  copper  mine,  Bena  Padru,  near  Ozieri,  Sardinia;  Lovisato,  Att.  Ace.  Line,  12, 
(2),  81,  1903;  from  Campiglia,  Tuscany;  Manasse,  Proc.  Soc.  Tosc.,  16,  20,  1906. 

Common  in  the  oxidized  portions  of  the  mineral  deposits  at  the  Clifton-Morenci  copper  district 
in  Arizona.  It  forms  cryptocrvstalline  to  microcrystalline  aggregates  of  particles,  also  in  fibrous 
and  felted  aggregates  ana  in  nbrous  crusts;  extinction  parallel,  birefringence  strong,  negative. 
Lindgren  and  Hillebrand,  Am.  J.  Sc,  18,  453,  1904.      Cf.  Jannettaz,  Bull  Soc.  Min.,  9,  211, 1886. 

Chrysolite,  Min.,  pp.  441,  1031;  App.,  p.  17.  —  Oryst.  —  Latium  with  new  forms,  t  (230), 
u  (141);  Zambonini,  Zs.  Kr.,  32,  152;  ibid.,  34,  227;  Montefiascone,  Italy,  with  derivation  of  axial 
ratios;  Fautappi^,  Rend.  Ace.  Line,  14,  17,  1905;  villarsite  from  Traversella;  Colomba,  Rend. 
Ace.  Line,  16,  636,  1906;  complex  crystals  of  fine  quality  from  St.  Jean  island  in  the  Red  Sea; 
Michel.  Bull.  Soc.  Min..  29,  360,  1906;  also  with  anal,  and  opt.  study;  Couyat,  ibid.,  31,  344,  1908. 

Opt.  —  Relation  existing  between  optical  angle  and  the  variation  in  composition;  Stark,  Min. 
Mitth.,  23,  451,  1904;  Zs.  Kr.,  42,  496.  Refractive  indices  of  crystals  from  inclusions  in  augite- 
andesite  lava  from  Bellenberges  near  Mayen ;  Gaubert,  Bull.  Soc.  Min.,  28,  188,  1905;  optical  con- 
stants of  rock  forming  olivine;  Duparc  and  Pearce,  ibid.,  31,  108,  190S. 

Anal,  of  mineral;  from  Latium;  Zambonini.  Zs.  Kr,  32,  156.  Anal,  and  description  of  crystals 
from  meteorites  from  Pawlodarsk;  Jeremejew  and  Antipoff,  [Bull.  Acad.  Imp.  d.  Sc,  St.  Peters- 
burg, 8,  4, 9, 1, 91,  18981,  Zs.  Kr.,  32,  424.  Anal,  of  material  from  Flysch  near  Visegrad  in  Bosnia; 
Schiller,  Min.  Mitth.,  24,  315,  1905. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
38,697. 

Occurrence  in  serpentine  at  Chester  and  Middlefield,  Mass.,  with  discussion  of  the  original 
mineral  of  the  '*hampshiriU"  pseudomorphs,  which  was  undoubtedly  olivine,  althou<;h  Ro3  and 
Parsons,  Bull.  Minn.  Acad.  Sci.,  4,  2,  268,  276,  1906,  have  assigned  them  to  humite;  Palache,  Am. 
J.  Sc,  24,  491,  1907. 

Intergrowth  of  olivine  with  ilmenite  in  a  dolerite  near  Romberg  on  the  Ohm;  Schwantke,  Jb. 
Min..  Beil.-Bd.  18,  460.  1904;  Zs.  Kr.,  42,  527. 

Hyalosiderite: — Occurrence  in  a  basic  dike  rock  at  Iron  Mine  Hill,  Cumberland,  R.  I.,  with 
analysis;  Johnson  and  Warren,  Am.  J.  Sc,  26,  17,  1908. 

Titanolivine.  —  Occurrence  in  the  Piedmontese  Alps;  Boeris,  Riv.  Min.,  26,  1901 ;  also  L.  Brug- 
natelli,  Zs.  Kr,  36,  151,  1902,  gives  anal,  and  following  description:  Color  cherry  red.  G.  » 
3.20-3.26.  Pleochroism  strong,  bright  yellow  to  orange.  0  «  1.680.  2VNa  -  57°  55'.  Opt.  4-. 
In  section  |1  (010)  shows  strong  crossed  dispersion,  from  which  it  is  concluded  that  titanolivine 
is  monoclinic  with  ax  pi  ±  (010)  and  b  axis  ~  Bxa.  Intergrown  with  olivine  with  (100)  of 
olivine  |i  to  (010)  of  titanolivine.     Alteration  products  of  titanolivine,  same  as  for  olivine. 

CiMOLrrB,  Min.,  p.  683.  —  Anal,  of  material  from  Argentiera  with  discussion  of  chemical  com- 
position; Smirnoff,  [Trav.  d.  1.  Soc.  Imp.  Natur.  de  St.  P^terebourg,  33,  214, 1902],  Zs.  Kr,  39, 625. 

Cinnabar,  Min.,  pp.  65,  1031;  App.,  p.  17.  — Crystals  from  Als6sai6.  Hungary,  with  following 
new  forms:  ;  (5058),  A  (8089),  X  (9098),  V  (8085),  Y  (11.0.11.4),  /  (1122);  Ziradnyi,Zs.  Kr.,  41, 
439;  from  Sonoma  County,  California;  Sachs,  Centralbl.  Min,,  17,  1907.     Larj^e  twinned  rhoin- 
bohedrons  from  Province  of  Kweichow,  China;  Petereit,  Am.  J.  Sc,  26,  517,  1908. 
Following  indices  of  refraction  on  cinnabar  from  Almaden  determined: 

Li;  «  -  2.8189;     €  -  3.1461,     e  -  «  -  0  3272 
H» ;  «  -  2.8306;    e  «  3.1615,     e  -  w  -  0.3309 

Zimdnyi.  Zs.  Kr.,  41,  439. 

Occ.  —  At  Terlingua,  Brewster  Co  ,  Texas;  Uni.  of  Texas,  Min.  Sur.  Bull.,  4,  74;  Am.  J.  Sc., 
14,  464 ;  also  Hill,  ibid.,  16,  251, 1903;  at  Gratwein  near  Graz,  Styria;  Cornu,  Centralbl.  Min.,  279, 
1908. 

Radioactivity  of;  Losanitsch,  Berichte,  37,  2904;  Am.  J.  Sc,  18,  462,  1904. 

Relations  to  metacinnabarite;  Weber,  Zs.  Kr.,  44,  231. 

Claudetite,  Min.,  p.  199.  —  Anal,  of  material  from  Szomolnok;  Loczka,  Zs.  Kr.,  39,  523. 

Cliptonite,  Min.,  p.  6.  —  Internal  structure;  Davison,  Am.  J.  Sc,  13,  467,  1902.  Limited 
distribution  in  the  meteoric  iron  found  in  1884  in  Youndegin,  West  Australia;  Fletcher,  Min.  Mag., 
12,  171 

CuNocHLORE,  Min.,  p.  644;  App..  p.  17.  —  EfTects  of  heating  upon  optical  character;  Kleln^ 
Ber.  Ak,  Berjn,  118.  1902 
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Anal,  from  Paringu;  Munteanu-MorgocY,  [Bull.  8oc.  Sc.  Bukar,  9,  568,  764,  1900],  Zs.  Kr.,96, 
653.  Analysis  of  var.  leuchtenbergite  from  Slatouster  Bezirk,  Russia;  Zemiatachenslcy,  Gentralbl. 
Min.,  215,  1901.  From  Calci  and  Verruca  near  Monti  Pisani,  Tuscany,  and  from  Affaccata,  Elba, 
with  anal. ;  Manasse,  Proc.  Soc.  Tosc,  16,  20,  1906. 

Occurrence  of  pseitdophite  (Min.,  p.  652)  in  granite  at  Strehlcrberg  near  Markt  Redwitx  in 
Fichtelgebirge,  with  anal.;  Stadlinger,  [Ber.  phys.-med.  Soc.  Erlangen,  31,  1,  1899];  Zs.  Kr.,  35, 
313. 

Olinoenstatite.  Name  suggested  b^  Wahl;  Min.  Mitth.,  26,  121,  1907,  for  the  ma^esium 
pyroxene.  Concerning  its  artiiT formation  see  Allen,  White,  Wright  and  Larsen,  Am.  J.  So.,  27, 
1-47,  1909. 

Clinohumit,  Min.,  p.  535.  —  Description  of  occurrence  in  crystalline  limestone  near  KandY, 
Geylon,  with  anal.;  Ck)omdra-Swdmy,  Q.  J.  G.  Soc,  68,  399,  1902. 

Clinozoisite,  App.,  p.  IS.  —  Measurements  on  crystals  from  Goslerwand  gave  the  axial  ratio: 
d  :  t :  c  =  1.5853  :  1  :  1.8117;  fi  «  64°  30.4' ;  Westeig&rd,  Zs.  Kr.,  42,  279. 

CoBALTiTE,  Min.,  p.  89;  App.,  p.  18.  —  From  Northern  Ontario,  Canada;  description  of  crystals 
with  anal.;  DeLury,  Am.  J.  Sc.,  21,  275,  1906. 

CocciNNiTB,  Min.,  p.  161.  —  Crust  of  microscopic  scarlet  colored  crystals  on  specimen  from 
Broken  Hill  were  proved  to  be  mercuric  iodide.  Crystals  were  evidently  cubes  with  occasioDal 
octahedral  truncations.  Does  not  agree  with  previous  descriptions  of  this  mineral.  Moses,  Am.  J. 
Sc.,  12,  98,  1901. 

CoLEMANiTE,  Min.,  p.  882;  App.,  p.  18.  —  Crystals  from  the  Calico  district,  San  Bemardioo  Co  , 
Cal.,  described  with  following  new  forms:  I  (310),  p  (301),  g  (S02),/(801),  </>  (522),  p  (142),  n  (141), 

u  (164),  fx  (165),  17  (232),  P  (l23),  w  (l82),  a  (341).  The  following  axial  ratio  was  derived:  d  :  S  :i 
-  0.7768  :  1:  0.5430;  /?  =  110°  7'.     Eakle,  Bull.  Dept.  Geoi.  Uni.  Cal.,  3, 31, 1902;  Zs.  Kr,38,691. 

Occ.  of  var.  paruUrmite  in  Argentina.  Anal.;  Buttgenbach,  Am.  Soc.  g<k>I.  Belg.,  28, 99, 190(^ 
1901. 

Artif.  formation;  van 't  Hoff,  Ber.  Ak.  Beriin,  pp.  566,  689, 1906. 

Color  in  minerals;  study  of  coloring  matter  in  fluorite,  apatite,  barite,  celestite,  anhydrite, 
halite,  calcite,  zircon,  topaz,  amethyst,  microcline,  tourmaline;  Kraatz-Koschlau  and  Wohler, 
Min.  Mitth.,  18,  304,  447,  1899;  Weinschenk,  ibid..  19,  144,  1900;  Koenigsberger,  ibid.,  148;  Nabl. 
ibid.,  273;  in  zircon,  amethyst,  smoky  quartz,  tourmaline;  Simon,  Jb.  Min.,  Bieil.,  2iB,  249-295, 
1908. 

CoLORADOiTE,  Min.,  p.  64. —  Occurs  somewhat  abundantly  at  the  Kalgooriie  gold  district 
in  Western  Australia.  Described  by  L.  J.  Spencer,  Min.  Mag.,  13,  274,  1903.  In  maanve  form 
with  conchoidal  fracture;  rather  brittle;  H.  «»  2.5;  (}.  «8 .07;  luster  metallic  and  color  iron-blMk; 
composition  HgTe  as  shown  by  the  analyses  1,  2,  the  latter  incomplete. 


Te 

Hg 

1. 

39.38 

60.95  -  100.33 

2. 

35.8 

59.4 

Also  eariier  mentioned  by  Rickard,  Trans.  Am.  Inst.  Mining  Eng.,  30,  708, 1900,  and  Simpsoa, 
Geol.  Sur.  W.  Austr.,  '97-'98,  44 ;  '98-'99,  57;  the  latter  (quoted  by  Spencer)  gives  G.  -  .9.21  and 
deduces  the  composition  Hg,Te,. 

See  also  Coolgardite  and  Kalgoorlite. 

Probable  occurrence  at  Norwegian  mine,  Mother  Lode  region,  Calif.;  Hillebrand,  Am.  J.  Sc, 
8,  297,  1899. 

CoLUMBiTE,  Min.,  p.  731 ;  App.,  p.  18.  —  Crystal  from  tourmaline  mine  near  Ramona  with  new 
form  r  (141).     Eakle,  Uni.  Cal.  Pub..  6,  6,  87,  1907. 

Occurrence  (anal.)  in  bed  of  river  Tschoroch,  Batum,  Caucasus  mts.;  Tschemik,  [Jour,  pbys- 
chim.  Russe,  34,  684,  1892];  Zs.  Kr..  39,  627.  From  Sonikedal  near  Krager5;  Milch,  Jb.  Min. 
1,  159,  1900.  Occurs  in  lar^e  masses,  up  to  600  lbs.,  in  pegmatite  with  red  and  green  touraialiDe 
seven  miles  west  of  Cafion  City,  Colorado.  Analysis.  W.  P.  Headden,  Proc.  Col,  Sc.  Soc.,  8,  57, 
1905: 

Nb.O,       Ta,0,        WO,        SnO,        FeO         MnO         Ign. 
G.  »  5.661         56.48         22.12         0.45         0.11         8.07         12.45         0.15  -  9983 
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Two  other  analyses  (ibid.,  pp.  58,  59)  of  material  from  the  Black  Hills,  So.  Dakota,  agree  very 
doeelv  with  the  above.  Study  of  crystals  from  southern  Norway  and  Greenland,  with  new  analyses 
by  Biomstrand  and  a  general  discussion  of  chemical  and  crystallographic  relations  with  other 
species;  Brdgxer,  Min.  Siid-Nor.  Granitpeg.,  53,  1908. 

Crystals  ofmanganotantalite  from  Mt.  Apatite,  Maine,  showed  new  form,  j  (320).  Partial  anal.; 
Schaller,  Am.  J.  Sc.,  24,  154,  1907;  Zs.  Kr.,  44,  3. 

Oonchite,  see  under  Aragonile. 

Ooolgardite.  A,  Carnot,  Bull.  Soc.  Min.,  24,  357, 1901 ;  C.  R.,  132, 1300, 1901 ;  L.  J.  Spencer, 
Min.  Mag..  13, 282, 1903. 

Described  by  Camot  as  a  sesauitelluride  of  gold,  silver  and  mercury,  essentially  (Au,Ag,Hg),Te, 
from  Kalgooriie  in  the  East  Coolg^rdie  gold  field.  West  Australia.  The  material  analys^  (1,  2, 3, 
below)  was  massive  with  conchoidal  fracture,  rarely  showing  tncea  of  cleavage;  of  an  iron-gray 
or  yellowish  gray  inclining  to  bronze.    Analyses: 

Te  Au                Ag  Hg  Cu  Fe  Sb 

1.  56.55  23.15  16.65  3.10  0.10  tr.  0.20  <-  99.75 

2.  53.70  27.75  13.60  3.70  0.25  tr.  0.15  -  99.16 

3.  51.13  37.06  4.71  3.70  0.88  0.90  1.20  -  99.58 

These  analyses  vary  widely,  and  Spencer  shows  that  the  material  analyzed  was  unquestionably 
far  from  homogeneous  and  that ''  coolgardtte  **  is  probably  to  be  regarded,  not  as  a  distinct  species, 
but  as  a  mixture  of  coloradoite  with  sylvanite  (1)  or  with  calaverite  (3),  or  both  (2);  petzite  may 
also  be  present. 

CooRONGiTE,  Min.,  p.  1019.  —  Anal,  of  material  from  Coorong  district,  South  Australia, 
corresponded  to  CiqHj^O;  Gumming,  [Proc.  Roy.  Soc.  Victoria,  16,  134, 1903],  Zs.  Kr.,  41,  407. 

CopiAPrrE,  Min.,  p.  964.  —  A  ferric  sulphate  originally  described  as  new  and  named  ianosite 
(from  Dr.  J^os  Bdckh,  Director  of  the  Geol.  Sur.  of  Hungary)  is  proven  after  considerable  dis- 
cussion to  be  identical  with  copiapite.  H.  Bdckh  and  K.  Emszt,  [Fdld.  Kdz.,  36,  76,  139,  1905: 
ibid.,  36, 186, 228,  404, 455] ;  Weinschenk,  [ibid., 36, 182, 224.  289, 359, 1906] ;  controversy  reviewed, 
etc.,  by  Toborffy,  [ibid.,  37,  122,  173,  1907] ;  Zs.  Kr.,  43,  369.  A  yellow  ferric  sulphate  occurring 
with  pyrite  near  Leona  Heights,  Alameda,  Cal.,  is  referred  here  by  Schaller  (anal.).  Bull.  G. 
Univ.  (Jal.,  3,  214,  1903. 

Artif.  formation;  Scharizer,  Zs.  Kr.,  43,  124. 

Copper,  Min.,  p.  20;  App.,  p.  19.  —  New  structure  faces  on;  MOgge,  Jb.  Min.,  2,  60,  1899. 
Occ.  in  diabase,  Sao  Paulo;  Hussak,  Centralbl.  Min.,  333,  1906.  Occ.  at  Flatschach  near  KnitteU 
feld;  Comu,  Centralbl.  Min.,  279,  1908;  in  basalts  of  lower  Rhine;  Brauns,  ibid.,  705,  1908. 

CoQUiMBiTE,  Min.,  p.  956.  —  A  green  ferric  sulphate  from  the  Redington  mine,  Knoxville,  Cal., 
described  by  Eakle  and  analyzed  by  Schaller  is  perhaps  a  mixture  of  coquimbite  with  the  iron  about 
one-half  replaced  by  aluminium.     Bull.  G.  Univ.  Cal.,  2,  322, 1901. 

Artif.  formation  and  constitutional  character  of  its  water;  Scharizer,  Zs.  Kr,  43,  113. 

Oordylite.  Barium-parisite.  G.  FHnk,  Medd.  om  Grdnland,  14,  236,  1898; 
ibid.,  24, 42, 1901;  Boggild,  ibid.,  33,  101,  1906. 

Hexagonal.     Axis  c  =  3.3865. 

Forms:  c  (0001),  m  (lOlO),  q  (10l3),  p  (4.0.4.15),  r  (20^3),  a  (4043).  Angle: 
cp  -  *  46  *»  12'. 

In  minute  prisms  with  p,  or  less  often  e,  p,  9;  also  with  club-shaped  termina- 
tion upon  a  slender  prism. 

Cleavage  c,  distinct.  Fracture  uneven.  Brittle.  H.  —  4.5.  G.  =  4.31. 
Luster  vitreous  to  adamantine;  on  c  peariy.    Color  pale  wax-yellow  and  trans- 

f parent  when  fresh  but  often  ocher-yeltow  and  dull  by  surface  alteration.  Bire- 
ringence  negative,  weak.  A  zonal  structure  is  seen  in  sections  ||  c.  Pleochroic, 
»  =  greenish  yellow,  e  =  brownish  yellow.  Refractive  indices  <a  —  1.7640; 
e  «  1.5762. 

Composition,  a  fluocarbonate  of  the  cerium  metals  and  barium,  cf.  parisite 
(Min..  p.  290),  CeaF,BaCA  or  (BaF)(CeF)Ce(COj3.     Analysis,  R.  Mauzelius: 

CO,  ThO,  Ce,0.,  (La,Di),0,  ¥,0,  FeO  BaO    CaO  H,0      F    Insol. 
23.47  0.30     23.72       25.67         tr.    1.43  17.30  1.91  0.80  [4.87]   2.58-102.05,  deduct  2.05  =  100 

The  material  for  analysis  was  scanty,  not  perfectly  pure  and  perhaps  not  quite  fresh. 

B.  B.  decrepitates,  becomes  brown  but  does  not  fuse;  moistened  with  hydrochloric  acid  colors 
the  flame  green.     Easily  soluble  in  hydrochloric  acid  with  effervescence. 

Occurs  very  sparingly  in  loose  blocks  and  partly  in  pegmatite  in  situ  at  Narsarsuk  in  eouthem 
Greenland.  Associated  particularly  with  parisite,  neptunite  and  ancylite;  often  implanted  on 
segirite  crystals,  on  neptunite  and  on  lepidolite.  Named  from  KopdHXii^  club,  in  allusion  to  a  common 
form  of  the  crystala 


Cordylite. 
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Ooronadite.  W.  Lindgren  and  TT.  F.  Hillebrand,  Am.  J.  Sc.,  18,  448, 1904;  U.  5  G.  S.,  Bull, 
262,  42,  1905;  Zs.  Kr,  43,  380. 

Massive,  with  delicate  fibrous  structure;  in  general  aspect  resembling  psiiomelaae.  H.  »  4. 
G.  »  5.246.     Luster  metallic,  dull,     ('olor  black.     Streak  black  with  brownish  tinge.    Opaque. 

Composition  (Mn,Pb)Mn  ,0,,  assuming  the  water  to  be  due  to  alteration. 

Analysis,  W.  F.  Hillebrand: 

MnOj      PbO     MnO    ZnO     CuO    M0O3    AlA*   FeAt    H,0'|    Insol.     XJ 
(5)     56.13     26.48     0.50     010     0.05     0.34      0.63         1.01       1.03     7.22     0.45-100 

*  With  Ti02,  P,Oa,  V,0,  tr.     f  Oxidation  undet.     ||  0.89  above  200'*.     §  Loss  with  CaO,  MgO,  Alk. 

Occurs  somewhat  abundantly  at  the  west  end  of  the  Coronado  vein  of  the  Clifton-Morpnd 
copper  district,  Arizona;  it  is  intimately  mixed  with  quartz  and  is  obviously  of  secondary  origin. 
Named  after  Coronado,  the  explorer. 

Discussion  of  relations  to  hollandile,  with  suggestion  that  both  are  manganates  of  the  acid 
H.MnO^;  Fcrmor,  Rec.  Geol.  Sur.  India,  36,  295,  1908. 

Corundum,  Min.,  pp.  210,  1031 ;  App.,  p.  19.  —  Cryst.  —  Twin  crystal  of  sapphire  with  (lOiO) 
as  twinning  plane  and  showing  new  forms;  Bowman,  Min.  Mag.,  12,  355.  Study  of  the  cry?- 
tallographic  and  optical  constants  by  Melczer,  Zs.  Kr,  36, 561, 1901,  and  Ber.  aus  L'ngarn,  19,373, 
1901 ,  on  Burma  ruby  crystals,  on  some  Ceylon  crystals  and  on  artificial  ruby  crystals  gave  for  value 
of  c  axis=  1.3652.  A  large  number  of  vicinal  and  somewhat  doubtful  forms  in  the  rounded  loncj 
are  given  and  the  indices  of  refraction  for  sodium,  blue  and  red  light  for  crystals  of  different 
colors,  are  compared.  Twin  from  Coler  Fork  of  Cowee  Creek,  Macon  Co.,  N.  C. ;  Hidden,  .Am. 
J.  Sc,  13,474,  1902.  Lai^  crystals  of  sapphire  and  ruby  from  Australia  and  Ceylon;  Brauns, 
Centralbl.  Min.,  588, 1905.  Pseudomorph  after  corundum,  Perth,  Ontario;  Graham,  Am.  J.  Sc., 
22,  52,  1906. 

Anal,  of  ruby  from  Siam  and  Burma;  Pfeil  [Inaug.-Diss.,  Heidelbei^g,  19011;  Centralbl.  Min., 
1-^:5,  1902. 

Occurrence  of  ruby  at  Cowee  Creek,  N.  C,  in  garnet  bearing  basic  rocks  with  description  of 
crystals;  Judd  and  Hidden,  Am.  J.  Sc,  8,  370,  1899;  Min.  Mag.,  12,  139;  in  North  Carolina  in 
amphibole  schist,  Cowee  township,  Macon  County,  and  in  quartz  schist  in  southwestern  part  of 
North  Carolina  and  In  northeastern  part  of  Georgia;  Pratt,  Am.  J.  Sc,  10,  295;  in  western  N.  Caro- 
lina; Lewis,  N.  C.  Geol.  Sur.,  Bull.  11.  In  syenite  rocks  from  Ontario,  Canada;  Miller,  Amer. 
GcoL,  24,  276,  1899;  from  Hungary;  Szadeczky,  Foldt.  K6zl.,  29,  296,  1899;  Barkhamsted.  Conn.; 
Emerson,  Am.  J.  Sc,  14,  234,  1902.  With  dumortierite  in  pegmatite  near  Canyon  City,  Colo.; 
Finlay,  Jour.  Geol.,  15,  479, 1907. 

Genesis;  Pratt,  Am.  J.  Sc,  8, 227, 1899.  Synthetical ;  G.  F.  H.  Smith,  Min.  Mag.,  IB,  153, 1908; 
arlif.  ruby;  Verneuil,  C.  R.,  136,  791,  1902. 

CovELLiTE,  Min.,  p.  68 ;  App.,  p.  20.  —  Study  of  crystals  from  Bor  in  Timoker  Kreis,  Senria, 

showed  that  they  were  pseudohexagonal  through  twinning  and  in  reality  were  monoclinic  of  iri- 

^^,^'  clinic,  probably  the  first.     Angles:    (001)  :  (111)  -  50**  40';  (001)  :  (111)  = 

^^'\  51°  30^    (111)  :  (111)  -  45*»  20',  from  which  the  monoclinic  constants  «: 

/)  :  c  -  0  5746  :  1  :  0.6168;  /?  -  90**  46'  were  derived.     The  more  importaDt 
forms  are  c  (001).  p  (HI),  k  (012),  r  (034),  «  (Oil),  i  (043),  g  (032).  /  (021),  d 
(031),  /  (041),  h  (092),  i  (051),  y  (0.15.2),  «  (081),  v  (091),  w  (0.16.1);  15  other 
forms  fisted.     Anal,  given.     Stevanovic,  Zs.  Kr.,  44,  349. 
Artif;  Comu,  Jb.  Min.,  1,  30,  1908. 

Cristobalite,  Min.,  p.  193.  —  Occurrence  at  Mayen,  Eifel,  with  optical 
study;  Gaubert,  Bull.  Soc.  Min.,  27,  242,  1904. 

Crocidolitb,  Min.,  p.  400.  — From  Minussinsk,  Siberia,  with  anal.;  Tschir- 
winsky,  Centralbl.  Min.,  435, 1907;  perhaps  rhodusite  (var.  glaucophane,  which 
see);  IskuU,  Zs.  Kr,  44,  388. 

Crocoite,  Min.,  p.  913;  App.,  p.  20. — Crystals  from  Tasmania  show 
following  new  forms:  a  (100),  x  (301),  6  (331);  Moess  [Math.  i»  Vena,  tud 
firtesit6,  17,  436,  1899];  Zs.  Kr.,  34,  707;  /,  (470);  Slavik,  Zs.  Kr,  39.  302; 
J  (032);  Van  Name,  Am.  J.  Sc,  13,  339,  1902,  (fig.); also  see  Anderaon,  Rec. 
Aus.  Mus.,  6,  141,  1906;  Zs.  Kr.,  46,  314. 

Artif.  formation ;  Ces^ro,  Bull.  Ac.  Belg.,  327, 1905. 

Crossite,  see  Amphibole. 

Crocoite,  Tasmania  Crtolite.  Min.,  pp.  166,  1032;  App..  p.  20.  —  On  heating  to  570"  chanpet 
to  isotropic  material  and  reverse  change  takes  place  on  cooling;  Nacken,  Centralbl.  Mio., 
38,  1908;  Comu,  ibid.,  546. 
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Oryolithionite.    N.-V.  Uanng,  Overs.  Dansk.  Vid.  Selsk.  Forh.,  No.  1,  1904. 

Isometric.  In  rhombic  dodecahedrons,  sometimes  17  cm.  in  diameter;  faces  usually  rough. 
Cleavage  dodecahedrai,  distinct.  Fracture  uneven.  Brittle.  H.  «  2.5-3.  G.  =-  2.777-2778. 
Luster  vitreous.  Colorless.  Perfectly  transparent.  Optically  isotropic,  indices  nr  "  1.3382 
(Li),  ny  «-  1.3395  (Na),  n^r  -  1.3408  (Tl). 

Composition  Li^ajAlxF,,;  or  similar  to  a  cryolite  with  half  the  sodium  replaced  by  lithium. 

Analysis,  Chr.  Christensen: 

F  Al  Na  Li  Ign. 

60.79  14.46  18.83  5.35  0.36  -  99.79. 

B.  B.  fuses  even  more  easily  than  cryolite  (fusibility  710**,  for  crvolite  920°).  In  the  closed 
tubes  decrepitates  violently  and  fuses  to  a  coIoHpss  liquid ;  at  a  red  heat  decomposes,  giving  off 
fumes.     Soluble  in  water,  more  readily  than  cryolite  (1  gram  in  1350  gr.  water  at  18°). 

From  the  cryolite  deposits  at  Ivigtut,  Greenland,  where  it  occurs  sparingly,  entirely  embedded 
in  the  cryolite. 

The  name  is  given  in  allusion  to  the  presence  of  lithium  and  the  relation  to  cryolite.  Obtained 
in  cubic  crvstals  from  the  aqueous  solution  of  the  mineral;  also  obtained  in  crystalline  condition 
in  cooling  from  the  fused  mineral. 

CuBOSiLiciTC,  see  QuarU. 

CuMENGiTE,  see  under  Boleile, 

Cuprite,  Min.,  p.  206;  App.,  p  21.  —  Artif.:  —  Crystals  found  in  copper  furnace  at  Atvidaberg, 
Sweden;  Strandmark,  Geol.  For.  Fdrh.,  24,  80,  1902. 

CuPROBiNNiTE.     A.  Wcisbach,  Char.  Min.,  1880,  42.    The  same  as  binnite  (»  tennarUite). 

CupRODEScLoiziTE,  Mlu.,  p.  787  —  Occurs  at  Nogales,  Arizona,  in  layers  with  fibrous  structure, 
color  reddish  brown,  G.  »  6.176.  Analysis.  Headden,  Proc.  Colo.  Soc.,  7,  149, 1903;  Zs.  Kr.,  41» 
203. 

V,0,  A&»Oa        PbO  CuO        ZnO         H,0         FeA        MnO        Inaol. 

19.01  3.84         52.95  8.51        12.45         2.65  0.20  tr.  0.35  -  99.96 

Cuprogoslarite.     A,  F.  Rogers,  Kansas  Univ.  Q.,  8,  105,  1899.  —  See  Goslarite, 

CupRoscHEELiTE,  Min..  p.  988.  —  Occurs  at  Yeoral,  N.  S.  W.  Analysis.  G.  W.  Card,  [Rec.  G. 
Surv.  N.  S.  W.,  6,  121,  1897];  Zs.  Kr..  31,  202. 

Cyanite,  Min.,  p.  500;  App.,  p.  21.  — Refractive  indices;  Taubert,  [Inaug.-Diss.  Jena,  1905); 
Zs.  Kr.  44,  314.  Anal,  from  Trpin,  M&hren;  Kov^r,  [Abh.  bohm.  Akad  ,  28,  1899);  Zs.  Kr.,  34, 
704;  Chem.  constitution  of;  Zulkowski,  Ber.  Ak.  Wien,  109,  (lib),  851,  1900;  from  Campolongo, 
Tessin ;  Mann.  [Inaug.-Diss.,  Leipzig,  1904] ;  Zs.  Kr.,  42, 664.  Conversion  at  high  temperature  into 
sillimanite,  which  see. 

Ctlindrite,  see  under  Teallile, 

Ctrtolite,  see  under  Zircon, 

m 

Danaite,  see  Arsenopyrile. 

Danalite,  Min.,  pp.  435,  1032;  App.,  p.  22.  —  Occurs  in  minute  crystals  on  Walrus  Island, 
James  Bay,  Ungava  aistrict.  Northeast  Territory,  Canada;  HofTmann,  Am.  J.  Sc,  11,  151,  1901. 

Danburite,  Min.,  p.  490;  App.,  p.  22.  — Crystals  from  Takachio,  Hiuga,  Japan,  showing  the 
following  new  forms:  (0.22.5),  (0.31.5),  (0.23.1),  (0.29.1),  (0.50.1),  (16.0.1),  (10.38.19),  iy  (261), 
€  (223),  7  (4.1.10),  0  (5.36.8);  Weber,  Zs.  Kr.,  37,  620;  from  St.  Barth^leiny,  Vald'AosU;  Millo- 
fievich,  Rend.  Ace.  Line,  13,  (1),  197,  1904.  Small  clear  crystals  from  Piz  Casanel,  in  Petersthal, 
Switzerland;  Goldschmidt,  Centralbl.  Min.,  725,  1904;  from  syenite  of  Piz  Giuf,  Val  Strim, Switzer- 
land; Koenigsberger,  Centralbl.  Min.,  377,  1905.;  from  Obira,  Bungo  Province,  Japan,  containing 
7.07  p.  c.  of  MgO;  Minerals  of  Japan,  Wada;  and  description  of  crystals  by  Jimbo,  Bcitr.  Min. 
Japan,  1,  1,  1905;  from  Mt.  Bity,  Madagascar,  with  opt.  study  and  anal.;  Lacroix,  Bull.  Soc.  Min., 
31,  315,  1908. 

Darlingite  [Trans.  R.  Soc.  Victoria.  7, 80,  1866;  Proc.  R.  Soc.  Victoria,  9, 86, 1897],  Min.  liag.» 
12*  382,  1900.     A  kind  of  lydian  stone  from  Victoria. 
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Datolite,  Min.,  p.  502;  App.,  p.  22.  —  Cryst. —  In  serpentine  near  Fort  Point,  San  Frandsco, 
(anal,  by  Schaller);  Eakle,  Bull.  G.  Univ.  Cal.,  2,  317,  1901;  with  thaumasite,  West  Pateraon, 
N.  J.;  Busz,  Centralbl.  Min.,  547,  1901;  Li^tic,  near  Beroun,  Bohemia,  with  new  form  /t,  (744); 
Slavik  and  Fiser,  Centralbl.  Min..  229,  1903;  Ber.  bohm.  Ges.  Wiss.,  50,  1902.  Scottish  localities; 
Goodchild,  [Trans,  Geol.  Soc.  Glasgow,  12,  Suppi.,  1-68,  1903];  Zs.  Kr.,  45,  305;  ParcO  Cailornear 
Pozoritto,  Bukowina,  Austria-Hungary;  Comu  and  Himmelbauer,  [Mitth.  Nat.  Ver.  Wien,  3,9-19, 
1005];  Zs.  Kr.,  44,  300;  Buffaure,  Fassathal,  Austria  (anal.);  Tacconi,  Rend.  Ace.  Line.  14,  (2), 
705,  1905;  Westfield,  Mass. ;  Whitlock^  N.  Y.  State  Mus.,  Buil.,  88, 19, 1905;  Ze.  Kr.,  43,  394.  with 
the  following  new  forms:  c'  (148),  X'  (l49),  fi'  (1.4.10),  and  by  Kraus  and  Cook,  Am.  J.  Sc.,2t,  21, 
1906,  with  the  additional  new  forms,  Wy  (067),  m.  (0.1.10),  n.  (I.l.lO);  (anal.);  Sp.  G.  =  3.0058. 
Colebrook  mine,  Dundas,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  142,  1906;  Zis.  Kr.,  45,  314. 

EfTect  of  low  temperatures  upon  optical  properties;  Panichi  [Mem.  Ace.  Line,  4,  389, 1902]; 
Zs.  Kr.,  40,  89. 

Anal.  —  From  Dartmoor  forest,  Devonshire;  Busz,  Jb.  Min.  Beil.  Bd.,  13, 90;  Zs.  Kr.,  36, 518; 
Derry,  Ottawa  Co.,  Quebec;  Hoffmann,  Am.  J.  Sc.,  12,  447,  1901;  Bergen  Hill,  N.  J.,  with  dis- 
cussion of  chem.  comp.;  Himmelbauer,  Ber.  Acad.  Wien,  116,  1181,  1906. 

EfTect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.,  207,  1902;  Zs.  Kr., 
38,  696. 

Occurrence  at  Nobani,  Hyuga  Province,  Japan;  Wada,  Minerals  of  Japan. 

Davidite.  Name  given  to  a  black  mineral  occurring  in  bright  erains  and  cube^like  crystaU 
in  pegmatite  veins  south  from  Olary,  S.  Australia.  Contains  more  than  50%  TiO,  with  Fe,  nre 
earths,  U,  V  and  Cr.  H.  »  4.  Mawson,  [Trans.  Roy.  Soc.  S.  Aus.,  30,  188,  1906);  Rennieand 
Cooke  [ibid.,  p.  193] ;  Zs.  Kr.,  45,  315. 


Delorenzite.     F.  Zambonini,  Zs.Kr.,  46,  76,  1908. 

Orthorhombic.     &  :  6:  c  «  0.3375  :  1  :  0.3412.     Angles  :  (010) :  (110)  -  71"  21'; 
(100)  :  (201)  «  26^  19'.     Forms:  a  (100),  b  (010),  m  (110),  g  (130)?.  d  (201),  f 

(111).  Crystals  usually  prismatic  in  habit  ||  to  c axis.  Fracture sub-eonchoidal.  11. 
-=  5.5-6.  G.  =  4.7  (approx.).  Black  color,  in  thin  splinters  brown.  Resinouj 
luster. 

Comp.     Perhaps  2FeO.UO,.2YA-24Ti02;  TiO,,  68.94;  Y,0„  16.21;  UO,.  9.70; 
FeO,  5.15. 

TiOa  SnOa  UO,*  Y,0,  FeO*    Total 

Anal.  (Stgrba):  66.03  4.33  9.87  14.63  4.25-99.11 

*  State  of  oxidation  not  determined. 

Obs.     Found  associated  with  strQverite  in  pegmatite  at  Graveggia,  Val  Yigrszo, 
Piedmont.  Named  in  honor  of  geologist  Dr.  G.  DeLorenzo. 

Delorenzite         Descloizite,  Min.,  p.  787;  App.,  p.  22.  —  Crystals  from  Bena  a  Padni,  Sar- 
dinia; Lovisato,  Rend.  Ace.  Line.  13,  (2),  43,   1904;  Broken  Hill,  N.  W.  Rhodesia, 
with  new  form  (310);  Spencer,  Min.  Mag.,  16,  31,  1908;  from  near  SaYda,  Oran,  Algiers;  Lacioix, 
Bull.  Soc.  Min.,  31,  44,  1908. 

Dewbtlite,  Min.,  p.  676.  —  Chem.  comp.;  Fogy,  Ber.  Ak.  Wien,  116,  1081,  1906;  Zambonini, 
Mem.  Ace.  Sci.  Napoli,  14,  84,  1908.  ^ 

Diamond,  Min.,  pp.  3,  1033;  App.,  p.  22.  — New  form  on  crystal  from  East  Indies  (531); 
inclusions  of  potassium  mica ;  Jeremejew,  [Bull.  Ac.  Sc.  St.  P^tersbourg,  6,  1897];  Zs.  Kr.,  31, 508. 

Electric  properties  of  diamond;  Artom,  Att.  Ace.  Torino,  37,  667,  1902.  Action  of  radium 
emanations  on  diamond;  Crookes,  (^em.  News,  90,  1. 

Origin  of;  Crookes,  Nature,  72,  593,  1905. 

Occ.  —  Bort  crystals  from  Transvaal;  Jeremejew,  [Verb.  rues.  min.  Ges.,  36,  34.  1898],  Zs.  Kr, 
32,  431;  in  gold  gravel,  Taiga,  Jenisseisk.  Russia;  Jeremejew,  pSull.  Ac.  Sc.  St.  P^tersbouif ,  8, 5. 
1898];  Zs.  Kr.,  X2,  427;  in  California;  Turner,  Am.  Geol.,  23,  182,  1899.  Manv  rich  diamoDd 
deposits  have  been  located  in  South  Africa  recentlv  at  points  far  distant  from  tnoee  eariier  de- 
veloped. Here  belong  the  group  of  mines  of  which  the  Premier  is  best  known.  Others  occur 
farther  north  in  Rhodesia,  in  the  Somabula  Forest,  where  the  diamond,  often  of  green  tinge  occurs, 
rather  abundantly  in  gravels  with  enstatite,  chrysoberyl,  cyanite,  sapphire,  etc.;  Mennell,  Geol. 
Mag.,  (5),  3,  459, 1906;  reported  by  E.  David  as  found  in  the  matrix  nearlnverell,  New  South  Wales, 
Nature,  74,  550, 1906.  Garnet  found  embedded  in  diamond  from  Wesselton  mine,  Kimberiey,  S  \.: 
Sutton,  Nature,  76,  488,  1907.  Found  in  masses  of  garnet,  pyroxene  and  cyanite  occurring  u 
nodules  in  the  "  kimberlite  '*  at  Roberts  Victor  Diamond  mme,  Boshof,  Orance  River  Coteny, 
So.  Africa;  Corstorphine,  Trans  Geol.  Soc.  So.  Africa,  10,65,  1907;  Am,  J.  Sc..25,  87, 1908.  in  a 
peridotite  stock  at  Murf  reesboro,  Fike  Co.,  Ark.  The  stones  have  been  mostly  found  in  the  detritus 
Uom  the  stock,  but  one  has  been  observed  embedded  in  the  peridotite.  They  average  about 
1  carat  in  weight,  but  one  weighing  6}  carats  was  found.    They  vary  in  color  from  dear  aodookff- 
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to  brown,  yellow  and  almost  black.  The  crystals  are  chiefly  distorted  hexoctahedrons,  and 
frequently  twinned.  Kunz  and  Washington,  Am.  J.  Sc.,  24,  275,  1907;  Trans.  Am.  Inst.  Min. 
Eng.,  March,  1908. 

The  discovery  of  an  extensive  alluvial  diamond  field  in  Luderitzbuchte,  German  Southwest 
Africa,  is  reporteo. 

iirtif.  —  Formed  in  a  silicate  fusion;  Friedlander,  [Verb.  Ver.  Beford.  Gewerbfleisses,  Berlin, 
1898];  Zs.  Kr.,  33,  490;  also  Hasslineer  and  Wolf,  Ber.  Ak.  Wien,  112,  (2G),  507,  1903;  and  Hass- 
linger,  Monatshefte,  23,  817;  Ludwig,  Chem.  Zeit.,  26,  979;  Crookes,  Proc.  Roy.  Soc,  76,  458, 
1905;  Chem.  News,  42,  148;  in  residues  obtained  by  exploding  cordite  in  closed  steel  cylinders; 
Burton,  Nature,  72,  397, 1905.  Moissan  on  influence  of  presence  of  S,  Si  and  P  in  artif.  formation^ 
o.  R.,  140,  277.  1905;  [Ann.  Chim.  phys..  6,  174,  1905);  Zs.  Kr,  44,  522. 

Large  diamonds. — The  ^'Colenso"  diamond,  presented  to  the  British  Museum  by  Joha 
Ruskin  in  1887,  weighs  129}  carats,  Min.  Mag.,  13,  193,  1902.  The  Vienna  collection  has  a 
diamond  weighing  82.5  carats  (Vienna),  presented  by  G.  von  Haas;  Min.  Mitth.,  19,  340,  1900. 
The  Excelsior  diamond,  found  at  Jagersfontein,  South  Africa,  in  1903,  is  now  known  as  the  Jubilee. 
Weight  =-  239  carats.  **  CuUinan  "  or  "  Premier  "  diamond,  found  at  Premier  mine,  Transvaal, 
lai7B:est  yet  known,  weighing  3024  carats  and  measuring  4  by  2\  by  2  inches;  Hatch  and  Corstor- 
phine,  Geoi.  Mag.,  2,  170, 1905;  Am.  J.  Sc,  19,  395;  this  stone  has  been  presented  to  the  Kin^  of 
England  by  the  Transvaal  Government  and  has  been  cut  into  9  large  stones,  the  4  largest  weigh- 
ing 51 6^,  309 f\,  92,  and  62  carats  respectively;  and  into  96  smaller  brilliants;  Kuns,  Century 
Mag.,  June,  1909. 

DiASPORE,  Min.,  pp.  246,  1033.  —  Occurs  in  crystals  (new  form  d  (031))  on  Ovre  Ar6,  Lan- 
gesund,  Non^'ay;  Flink,  Bull.  G.  Inst.  Upsaia,  4,25,  1899.  Ciystals  from  Massachusetts;  Ces^ro. 
Bull.  Ac.  Belg.,  313,  1907. 

DicKiNSONiTE,  Min.,  p.  809.  —  Probable  occurrence  at  Bokuwka,  Kielce,  Russia;  Glinka 
[Ann.  Geol.  Min.  Russie,  4, 63,  1900],  Zs.  Kr.,  37,  412. 

DiMORPHiTR,  Min.,  p.  35.  —  Studv  by  Krenner,  Zs.  Kr,  43,  479,  of  crystals  of  arsenic  sulphide 
(AS4S3)  prepared  by  Schuller  by  sublimation  in  vacuum  showed  them  to  be  orthorhombic  with 

»:'?>:<(«  0.58787  :  1  :  0.88258  with  following  forms:  c  (001),  p  (111),  m  (110),  d  (101),  t  (021), 
6  (010),  7}  (120).  Ax.  pi.  II  (010);  Bxac  !!  ft*  Axial  angle  measured  in  Toulet  solution  with 
n  «=  1.6G54  gave  2Ha  «  108**  46'.  Optically  +.  If  onentation  of  type  2  of  dimorphite  be 
changed  so  that  its  6  «  m  of  artif.  crystals;  m  <-  p;  t  »  <i;o*  »  t;  C  -»  c;  B  «  b,  the  crystals 
and  angles  are  closely  identical  as  follows: 

Artif.  Dimorphite  type  2. 

dd  =-  67*»  20^  ii  =  67°  15' 

pm  -  29*»  52'  mc  =•  29°  40' 

pc  «  60°  8'  Cm  -  60°  20',  etc. 

Type  2  of  dimorphite  may  then  be  considered  as  a  definite  species. 

Considered  by  Stenanovi6,  Zs.  Kr.,  ^,  18,  to  be  identical  with  orpiment,  the  face  e  (Oil)  of 
the  former  being  a  (100)  of  the  latter 

DioPTASE,  Min.,  pp.  463,  1033;  App.,  p.  23.  —  Anal,  of  material  from  Kirghisen-Steppe  gave: 
SiO,.  :i8.25;  CuO,  50.18;  H,0,  11.39;  Fe,0„  0.13;  total.  99.95;  Zambonini,  Zs.  Kr.,  34,  229;  occurs 
sparingly  in  crystals  at  the  Stevens  mines,  near  Garfield  Guich  in  the  Clifton-Morenci  district, 
Arizona;  Lindgren  and  Hillebrand,  Am.  J.  Sc.,  18,  452,  1904;  occ.  and  associated  minerals  from 
Mindouli,  French  Congo;  Lacroix,  Bull.  Min.  Soc.,  31,  247,  1908.  Loss  of  water  on  heating  and 
discussion  of  chem.  comp.;  Zambonini,  [Mem.  Ace.  Line,  6, 344;  6,  102,  1905];  Zs.  Kr.,  43,  404; 
Mem.  Ace.  Sci.  Napoli,  14,  44,  1908. 

DiPYRE    cf.  Missonile. 

Dfttmarite,  Min.,  p.  807.  —  In  small  transparent  rhombic  crvstals  from  bat  guano  deposits 
near  Skipton,  30  miles  S.  W.  from  Ballarat,  Australia.  Anal,  yields  formula:  MgNH4P04.2Mg2H, 
(POA.8H,0.  Anal.:— P,0„  46.51;  MgO,  26.13;  (NHJ.O,  3.94;  H.O,  23  42;  total,  100.00. 
Maclvor,  Ch.  News,  86, 181, 1902. 

D00NAC8KAITE,  Min.,  p.  111.  —  New  analyses,  one  giving  for  formula  SCujS.Bi^S,  (wUH^ 
chenitey  Min.,  p.  128),  but  a  later  and  apparently  more  careful  analysis  (see  below)  gave  Cu2S.2Bi,S|. 

S  Bi         Cu 

Anal.  (Neugebauer):G.  »  6.79     17.91     71.88     10  04  -  99.83 

Koechiin,  Min.  Mitth.,  24,  117,  and  Neugebauer,  ibid.,  323. 

DoLEROPHANiTF.,  Min.,  p.  924.  —  Observed  as  a  furnace  product  at  Atvidaberg  in  OstergOtlardi 
Straodmark,  Zs.  Kr.,  36,  456,  1902;  Geol.  FOr.  FOrh.,  24,  80,  1902. 
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Dolomite,  Min,,  pp  271,  1033;  App.,  p  23.  — An  exhaustive  study  of  tho  mineral,  chiefly 
from  Alpine  localities,  with  35  analyses  and  frequent  optical  determinations,  with  the  resulusthat 
it  was  established  that  the  lime  content  of  the  mineral  remains  constant  and  that  only  the  mag- 
nesia is  replaced  by  other  oxides,  and  that  with  increase  of  iron  oxide  pcesent  the  angle  r  A  r^ 
decreases  in  value  while  the  density  and  indices  of  refraction  increase;  Eisenhuth,  Zs.  Kr.,  36, 582, 
1901;  occurrence  in  Ceylon  (with  anal.);  Grunling,  Zs.  Kr.,  33,  216,  1900;  at  Magdeburg  (with 
anal);  Fahrenhorst,  Zs.  fiir  Naturwiss.,  Halle,  73,  275,  1900;  chemical  studies  of  dolomite  and 
magnesite;  Vesterberg,  Bull.  G.  Inst.  Upsala,  6,  97,  1901;  crystals  from  Hoboken,  N.  J.,  Rogers, 
Sch.  Mines  Q.,  23, 138, 1902;  crystals  from  various  Greenland  localities;  BOggild,  Min.  Groenland, 
147,  1905;  anal,  of  material  from  sandstone  of  Calafuria,  Tuscany;  Manasse  [Att.  Soc.  To6c.,21, 
159,  1905];  Zs.  Kr.,  43,  496. 

DoMEYKiTE,  Min.,  p.  44.  —  Mohawkite  (G.  A.  Koenig,  Am.  J.  Sc.,  10,  439,  1900)  is  a  variety 
of  domeykite  (Cu,As)  trom  the  Mohawk  mine  in  Keweenaw  Ck).,  Michigan,  containing  nickel  and 
cobalt.  Occurs  massive,  fine  granular  to  compact.  Artif.  crystals  obtained  were  apparently 
hexagonal ;  Koenig  and  Wright,  Proc.  Amer.  Phil.  Soc,  43, 219, 1903.  Color  gray,  with  faiot  tinge 
of  yellow;  tarnishes  easily,  nnally  to  a  dull  purple.  H.  »  3.5,  brittle.  G.  «>  8.07.  Composition 
(Cu,Ni,Co),  As.  Analysis,  Koenig:  As,  28.85;  Cu,  6167;  Ni,  7.03;  Co,  2.20;  Fe,  tr.  -99.75. 
Another  specimen,  resembling  arsenopyrite,  showed  a  much  smaller  amount  of  nickel  and  cobalt, 
viz.:  As,  28.10;  Cu,  67.86;  (Ni.Co),  3  32  =  99.28.  Am.  J  Sc.,  14,  413,  1902. 

Koenig  also  obtained  (Am.  J.  Sc.,  10,  442,  cf.  also  14,  413.  1902),  for  domeykite  from  the  SVI- 
don-Columbia  mine  in  the  Keweenaw  region:  As,  26.14 ;  Cu,  74  00;  (Fe.Ni,Co),0.06  «  100  20.(u  = 
7.949.  He  concludes  that  earlier  determinations  of  the  specific  gravity  are  too  low  (G.  =  72  ■ 
7.75).  Synthetic  experiments  yielded  a  product  having  the  composition  Cu,As  with  O.  =  7.71; 
also  the  domeykite  compound,  Cu^s  with  G.  =  8.05;  minute  crystals  obtained  appeared  to 
resemble  arsenopyrite.     See  also  Whitneyile, 

Another  variety  of  domeykite  from  the  Mohawk  mine,  containing  a  small  amount  of  antimony, 
is  called  by  Koenig  (ibid.,  p.  445)  atibiodomeykite.  Resembles  the  domeykite' from  the  Houghton 
Co.  mines.  Occurs  massive  with  conchoidal  fracture,  very  brittle,  less  friable  than  mohawkite 
H.  »  4,  or  a  little  below  G.  =  7  902.  Speedily  assumes  a  brass  tarnish,  finally  becomini; 
bluish  purple  An  analysis  gave:  As,  26  45;  Sb,  0.78;  Cu,  72.48;  (Fe,Ni,Co),  0  24  =99.95 
Another  sample  gave  1.29  Sb.     Antimony  is  absent  from  the  Houghton  Co.  domeykite. 

Artif.  crystals  of  domeykite  closely  resembling  chalcocite  describe  by  Stevanovic.  Zs.  Kr, 
37,  245,  1902. 

Artif  crystals. also  described  by  Koenig  and  Wright  which  were  hexagonal  normal  with  r  « 
1.539  and  showed  following  forms;  c  (0001);  a  (1120)?;  6(10iO);  «(2023);  t;(10il);  p(2021); 
X  (11^2)?;  also  artif  crystals  of  ai*gentodomeykite  and  stibiodomeykite  belonging  to  hexagonal, 
normal;  Koenig  and  Wright,  Proc  Amer.  Phil.  Soc,  43,  219,  1903. 

Occurrence  of  domeykite  at  Flatschach  near  Knittelfeld,  Styria;  Cornu,  Centralbl.  Min.,  277, 
1908 

DoM INCITE,  see  Warreniie. 

DoppLERiTE,  Min.,  pp.  1014,  1015.  —  Occurrence  in  the  Fichtelgebirge,  North  Bavaria,  noted; 
Schmidt.  Centralbl.  Min.,  525,  1901. 

Doughtyite.     W  P  Headden,  Proc.  Col.  Sc.  Soc,  8,  55,  1905. 

A  deposit  formed  rather  abundantly  by  the  action  of  alkaline  waters  of  the  Doughty  Springs 
in  Colorado;  it  forms  a  white  precipitate  sometimes  three-quarters  of  an  inch  in  thickness,  over  an 
extensive  surface.     A  sample,  after  drying  in  the  air  five  weeks,  yielded: 

SO3  AlA        Fe,0,  ZnO  MgO        H,0  SiO,  Sand 

15.00  39.51         0.45  0.44  ir.  41.80  1.91  1.56  -  100.67 

For  the  above  the  formula  Al2(S04)a  5Al,(OH)a.21H20  is  calculated.  Alunogen  occurs  at  tlie 
same  springs,  ibid.,  62. 

Dubuissonite.  C.  BareU[Bu\l  Soc.  Sci.  Nat.  de  Touest  de  la  France,  4,  141, 1904);  Speocpr, 
Min.  Mag.,  14,  398,  1907.  —  A  pink  clay  from  near  Nantes  resembling  montmorillonite  but  different 
in  its  resistance  to  acids  and  in  its  fusibility.    Named  after  M.  Dubuisson,  mineralogist,  of  Nantes. 

DuFRENiTE.  Min.,  p.  797. —  Occurrence  as  alteration  product  of  triplite  (with  anal )  at  C}'rill- 
hofer,  Miihren;  Kovdf  and  Slavik,  [Verb  geol.  R.-Anst.,  Wien,  60,  347,  1900);  Zs.  Kr.  36,  642 

DuFRENOYSiTE,  Min.,  p.  120;  App.,  p  23.  —  Proven  by  Solly  to  be  monoclinic  r'l  :  6  :  r  » 
0  6509  :  1:  0.6125;  fi  =  89°26J'.  With  the  new  orientation  (001)  of  vom  Rath  becomes  f010\ 
(100)  =  (001),  (010)  =  (100)  while  (HI)  remains  unchanged.  Ninety-nine  forms  are  listed,  the 
most  prominent  being  a  (100).  b  (OlO\f  (001),  (101).  (101),  (110).  (530).  (210),  (410).  (UH).  <052), 
(032).  (Oil),  (012)  Angles.  100  A  110  =  33°  3}',  001  A  101  =  32°  59f',  001  A  Oil  -  31*29*', 
100  A  101  =  47°  21'*,  101  A  001  -  42°  311'*,  010  A  HI  -»  65°  5li',  010  A  Hi  -  66°  31', 
010  A  212  =  77°  22'*. 
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Two  tjrpes  of  crystals  are  dracribed,  (I)  elongate  I  a  axis,  with  li  piDininpnt,  (2)  elongated  \\b 

Cleavage:  b  perfect.     Hin.  Mag..  13,  160;  Zs.  Kr, 37,  331 ; also  Baumhaucr,  Zs.  Kr.,  3B,  649. 

Analyses  of  material  from  the  Binoenthal;  GuiUemaJn,  [Inaug.-EKsa.,  fireslau,  1898],  Zs.  Kr., 
33,73, 

DuMORTiBRiTE.  Mjn.,  p.  55S.  —  Analyses  or  material  from  Clip,  Arisona;  San  Diego  Co.,  Calif., 
Harlem.N.  Y.,byFord,Am.J.Sc..l4,426. 1902;  Zs.  Kr,,37,4i7,  1902;  and  from  3an  Diego  Co., 
and  Woodstock,  Washington,  by  i^haller,  Am.  J.  Sc..  19,  211,  1905;  Za.  Kr..  41,  19,1905.  Foid 
considers  that  the  boric  oxide  and  water  are  basic  in  character  and  derives  for  the  formula,  (A10),^l, 
(SiO.),.  while  Schaller  finds  more  probable  that  tbey  are  present  in  definite  proportions  and  gives 
for  the  formula  8AI,0,.lB,0,.lH,0.6SiO,. 

A  partial  analysis  on  impure  material  from  Val  Donbastone.  Veltlin;  Linck,  Zs.  f.  Naturwiss., 
Jena,  33,  35G:  Zs.  Kr.,  3S,  319  Color  pistache  green  with  strong  pleochroism,  a  —  b,  colorless, 
C  pistache  green.     Indices  a  =  I.ri78.  fi  -  1.686,  y  -  1.6S9- 

Occurrence  with  corundum,  which  see. 

DUNDABiTB.  App..  p.  23.  —  Petterd  in  Paper?  and  Proc.  of  R.  Soc.  Tasmania,  IS.  1902.  gives  a 
new  locality  in  Tasmania  at  Hercules  mine.  Mt,  Read.  Prior.  Min.  Mag.,  14,  167,  describes  its 
occurrence  in  Wdsh  Foxdale  mine,  near  Trefriw,  Carnarvonshire,  Its  characteristics  arc  sum- 
marised as:  occura  in  white  spherical  aggregates  or  tufts  of  minute,  radiating  needles.  H.  =  2. 
G.  —  3.25.  Vitreous  luster.  Color  whiu.  Transparent.  Refraction  and  double  refraction, 
fairiy  strong:  needles  give  parallel  extinction  and  arc  positive. 

Chemieal  formula:  —  PbO.AIA2«',.4H,0;  PbO,  45.9.^;  AI.Op  21.07;  CO,.  18.14;  H,0,  14.84. 
I,  Prior,  N.  Wales,  loc,  cit.     il,  Pascoe.  Tasmania,  loc.  cit.: 

PbO  Al,0,  Fe,0,  CO,  H,0  Insol.  Total 

1  43,20  21.39  1.61  16.45  15.01  1.80  99,46 

II  41.S6  260e  5.50  28.US  101.50 


Occurrence  (with  anal.)  at  Cobalt,  Ontario;  Miller,  Rep. 
43,395. 

EbeIineiiite,[CoU.Mii).Hua.d'Hiat.Nu.,PuiB,  Guide  duVisiteur,  p.  29.  1900];  Spencer,  Min. 
Hag.,  14,  398,  1907.  A  variety  of  pnlomelaDe  containing  potassium.  Named  after  Jacques  J. 
Ebelmen  (1814-62). 

Edihctonite.  Min., p.  599;  App., p. 24.  —Crystals from  Kilpatrick,  Scotland ;  Goodchild.[TiHns. 
Geol-  Soc-  Glasgow,  12,  Suppl..  1-68,  1903|;  Zs.  Kr..  45,  307;  crystals  from  Bahlet,  Sweden,  and 
Kilpatrick.  Indices  of  refraction  on  crystal  from  Bohlet.  for  Na  light;  a  -  1.5407,  0  -  1,5529, 
y  -  1.5550.     Axial  angle  -  49°  46',     SjOgren.  G.  F5r„  F5rh,,  28,  169,  1906, 

EgI«Stonite.  A.  J.  Moses.  Am.  J.  Sc..  16,  253,  1903,  [W.  H.  Turner,  Mag.  Sci.  Press, 
July  21,  ilKX).]     Hilkbrand  and  Sthaller.  Am.  J.  Sc,.  24.  271.  1907. 

iMtmetric. 
crystals  someti 

none.  Fracture  uneven.  Britlle,  H,  -2-3.  G,  =  8.327.  Luster 
brilliant  adamantine  to  resinous.  Color  browniah  yellow  to  yellowish 
brown,  darkening  on  exposure  to  sunlight  and  becoming  finally  black; 
powder  when  tresh  greenish  yellow  to  canary  yellow.     Transparent, 

Composition;   mercurous    oxychloridc.   Hg,Cl,0   {Hiiiebrand);   Hg, 
90,21  ;C1,  7,99;  O.  1.80, 

Analyses  1-5  by  J.  8.  McCord;  6-8  by  Hillebraod. 

1  2           3            4              5              6  7  8 

a         8.72  7.24       7.81       7,68         8.20  8.32  8,23  8.12 

0         260  2,26       1.72  1,84  1,80 

Hg     88.67  90,45  90.72     88.25       89.70  88.33  88-94  89.73                   Eglestonil* 

B.  B.  in  the  closed  tube  decrepitates,  becomes  oranije-red.  evolves  dense  white  fumes  and 
yields  ft  white  non-erystalline  sublimate  (chloride);  finaUy  volatilizes  completely,  yielding  a  ring 
of  chloride  and  beyond  a  mercury  mirror.  Volatilizes  completely  on  charcoal  without  fusion. 
Decomposed  by  H(Jl  and  HNO,  with  separation  of  calomel. 

From  the  mercury  locality  at  Teriingua,  Texas,  with  teriinguaite,  montroydite,  calomel, 
native  mercury  and  culcitc 

Named  after  Profewor  Thomas  Egleston  (1832-1900)  of  Calumbia  University,  New  York. 
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Ekmannite,  Min.,  pp.  662,  1033.  —  Discussion  of  chem.  comp.;  Zambonini,  Mem.  Ace.  Sd 
Napoli,  14,  30,  1908. 

Elpidite,  App.,  p.  24.  — Crystals  from  Narsareuk,  Greenland;  Flink,  Medd.  om  GrSnl.,  14, 
230,  1898;  24,  146,  1901;  optical  study.  Axial  angle  2Vo=  90*»  20'.  B6ggild,  ibid.,  33.  118, 
1906. 

Discussion  of  chem.  comp.;  Zambontni,  Mem.  Ace.  Sci.  Napoli,  14,  59,  1908. 

Embolite,  Min.,  p.  159.  —  See  Cerargyrite. 

Emmonsite,  Min.,  p.  979.  —  Possible  occurrence  at  W.  P.  H.  mine  at  Cripple  Creek  with 
analysis;  Hiliebrand,  Am.  J.  Sc.,  18,  433. 

Emplectite,  Min.,  p.  113.  —  Analyses  of  material  from  Schwarzenberg,  Saxony;  Guillemain, 
[Inaug.-Diss.,  Breslau,  1898],  Zs.  Kr.,  33,  72. 

Enargite,  Min.,  pp.  147,  1033;  App.,  p.  24. — Crystals  of  enargite  from  Caudalosa,  Peru, 
described  with  new  forms  S  (410),  T  (430),  F  (980),  N  (230),  P  (250).  L  (270),  R  (140),  Q  (15)). 
D  (100),  B  (205),  M  (201),  G  (041),  H  (061),  also  analysis;  Stevanovid,  Zs.  Kr,  37,  241,  1902: 
also  crystals  (with  anal.)  from  Bonn  Timoker  Kreis,  Servia;  ibid.,  44,  349, 1907;  from  Chorolque, 
Bolivia;  Spencer,  Min.  Mag.,  14,  344. 

Analyses  of  material  from  San  Juan  County,  Colorado,  and  Morococha,  Peru;  Guillemain, 
[Inaug.-Diss.,  Breslau,  18981,  Zs.  Kr.,  33,  77;  of  crystals  from  the  Powers  mine,  Willis  Gulcb, 
Gilpin  Co.,  Colorado;  Headden,  Proc.  Col.  Sc.  Soc,  8,  61,  1905. 

Crystals  of  ^^ItLzonite  **  from  Mancayan,  Luzon,  Philippine  Is.,  occurring  in  cavities  or  on  the 
surface  of  the  massive  mineral  have  been  examined  by  Moses,  Am.  J.  Sc.,  20,  277,  1905.  They 
have  the  habit  of  enaigite,  except  in  the  prominence  of  P  (223),  and  show  the  forms:  a,  6,  e,  m, 
h  (120),  /  (130,  k  (101),  8  (Oil),  0  (051).  P  (223);  the  axial  ratio  obtained  is  0.8698  :  1:0,8241, 
which  is  essentially  identical  with  that  of  enargite,  to  which  it  must  therefore  be  united. 

An  antimon-luzonUe  occurring  with  stylotypite  from  the  Caudalosa  mine,  Peru,  has  given 
Stevanovic:  (i)  S,  31.01;  As,  9.09;  Sb,  12.74;  Cu,  45.43;  Fe,  0.67;  residue,  0.65-  99.59;  G.  «  4.47. 
Zs.  Kr.,  37,  239,  1902. 

Endeiolite.    G.  F/tnA;,  Medd.  om  Grdnland,  24,  166,  1901. 

Isometric.     Only  in  minute  octahedrons,  isolated  or  forming  crusts.     Twins  common,  tw. 

£1.  o.     Cleavage  none.     Fracture  subconchoidal  to  splintery.     H.  »  4.     G.  »  3.44.  Mauzelius. 
ruster  on  crystal  faces  vitreous  inclining  to  metallic,  on  the  fracture  greasy.    Color  dark  choco- 
late-brown.    Streak  yellowish  gray. 

II  II 

Composition,  perhaps  RNb20A(OH),.RSiO.^.  The  analysis  showed  a  loss  of  11.48  p.  c, 
assumed  to  be  SiO,  after  the  analogy  oi  chalcolampriie.     Analysis,  Mauzelius: 

Nb,05      SiO,         TiO,      ZrO,      Ce,0,    Fe,0,      MnO    CaO       K,0       Na,0       H,0      F 
69.93*  [11.48]       0.76       3.78        4.43        2.81        0.37      7.89       0.43         3.58        4.14    0.69- 

100.29  (lees  0, 0.29)  -  100 
*  Contains  Ta^O^  in  small  amount. 

Occurs  at  Narsarsuk  in  Southern  Greenland  implanted  upon  segirite  crystals;  associated  with 
elpidite,  leucosphenite,  epididymite,  etc. 

Named  from  f vdcta,  want,  and  \lOoSf  stone,  in  allusion  to  the  fact  that  the  analysis  showed  s 
considerable  loss. 

Enstatite,  Min.,  p.  346;  App.,  p.  24.  —  Clear  green  material  from  the  diamond  washing 
South  Africa,  determined  as  enstatite.  Prism  angle,  measured  on  cleavage  faces,  «  88^  O'. 
Plane  of  optic  axes  ||  6  (010).  Bx  Xc  (001).  2V  -  74^  5'.  fi  =-  1.669,  y  -  1.675.  Disper- 
sion p>  p.  Pleochroism  weak;  a.  pale  yellow;  b,  pale  green;  c,  pale  yellowish-green.  Approxi- 
mate analysis ^ve:  SiO,,  50.0;  FeO,  5.0;  MnO,  0.5;  AlA.  2.5;  CrA»  0.6;  MgO,  36.5;  total  1011. 
Bowman,  Min.  Mag.,  12,  349,  1900. 

Anal,  of  bronzite  from  Fl^sch  near  Visegrad,  Bosnia;  Schiller,  Min.  Mitth.,  24,  316,  1905. 

Artif.  Prepared  by  heaUng  a  glass  of  composition  MgSiO,  to  below  1100°,  producing  ensU- 
tite  in  fibrous  aggregates  and  radialspherulites.  Transformed  into  a  monoclioic  variety  at  1500^. 
Allen,  Wright  and  Clement,  Am.  J.  Sc.,  22,  385,  1906. 

Epiboulangerite,  Min.,  p.  149.  — Identity  questioned  by  Guillemain;  [Inaug.-Dias.,  Biw- 
lau,  1898],  Zs.  Kr.,  33,  74. 

Epididtmite,  App.,  p.  24.  — Crystals  from  Narsarsuk,  Greenland;  Flink,  Medd.  om  GrOoL, 
24,  61,  1901;  also,  Bfiggild,  ibid.,  33,  105,  1906. 
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Epxdote,  Min.,  p.  516;  App.,  p.  25.  —  Crystals  of  large  size  and  complex  form  are  described 
from  the  Peacock  and  White  Monument  mines,  >Seven  Devils  mining  district,  Idaho;  Palache, 
Am.  J.  Sc.,  8,  299,  1899;  association  of  epidote  with  zoisite  from  Mt.  Pelvas,  with  discussion  of 
the  crystailoeraphic  and  optical  relations  of  the  two  minerals;  Tennier,  Bull.  Soc.  Min.,  23,  50, 
1900;  crystals  irom  Eule,  Bohemia;  Barvff,  Ber.  d.  k.  bdhm.  Ges.  d.  Wiss.,  12,  1901;  finely 
crystallized  specimens  from  Sulzer,  Prince  of  Wales  island,  Alaska;  Palache,  Proc.  Amer.  Acad., 
37,  531,  1902;  new  forms  O  (544)  and  X  (322)  are  noted;  crystals  from  Zoptau,  Mahren;  Neu- 
wirth,  Min.  Mitt.,  22,  584,  1903;  from  near  Barrisdale,  Inverness-shire,  England;  Thomas,  Min. 
Mag ,  14,  109,  1905.  Anal,  gave  6.81  per  cent  FcA-  «  -  1-714,  p  =■  1.7196,  y  =■  1.725; 
2V  -»  89"*  35';  crystals  from  various  Greenland  localities;  Bdggiid,  Min.  Grdnl.,  252,  1905;  from 
Val  di  Viu.  Italy,with  new  forms  m  (117),  n  (119).  Y  (214);  alro  optical  study;  Toborflfy,  Zs.  Kr., 
43,  564, 1907;  from  Lyon  Mt., Clinton  Co.,  N.  Y.;  Whitlock,  N.  Y.  State  Mus.  Bull.,  107,  70,  1907; 
Zambonini  describes  crystals  from  Sulzbach,  iV'^l*  ^i^^  ^^^  forms  (302),  (lB.0.15);  Jb.  Min., 
1,  181,  1900;  from  Colle  del  Paschietto,  Ala;  Zs.  Kr,  34,  235,  1900;  from  Rocca  Rossa,  near 
Giaveno,  Val  Susa  and  several  other  localities  with  new  forms  and  critical  summary  of  all  known 
forms;  ibid.,  37,  1,  1902,  also  (anal.)  ibid.,  p.  70;  Rend.  Ace.  Line,  10,  (2),  42,  1901;  from 
Bettolina,  Vallone  di  Verra;  ibid.,  12,  (2),  567,  1903;  from  Comba  Peraegue,  Piedmont;  Centralbl. 
Min.,  117,  1903;  from  Chiavric  near  Condove,  Val  Susa;  Rend.  Ace.  Line,  16,  (2),  179,  1906. 

Analysis  of  material  from  Phippsburg,  Maine;  Hillebrand,  Clarke,  Bull.  167,  70,  U.  S.  G  S., 
1900;  Zs.  Kr.,  36,  79;  of  material  from  Striegau,  Silesia,  and  Zoptau,  Mslhren;  Pfeil,  [Inaug.-Diss., 
Heidelberg,  1901];  Centralbl.  Min.,  144,  1902.  Role  of  water  in;  Zambonini,  Mem.  Ace.  Sci. 
Napoli,  14,  16,  1908. 

Epistilbite,  Min.,  p.  577.  —  Crystals  from  Nadap,  Hungary;  Mauritz,  Ann.  Mus.  Nat.  Hung., 
546,  1908.    Discussion  of  chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  115,  1908. 

Epistolite.     0.  B,  Bdgffild,    Medd.  om  Gr6nland,  24,  183,  1900. 

Monoclinic.  Axes  A  :t  :  c  -  0.803  :  1  :  1.206.  fi  -  74®  42'.  Forms:  c  (001),  m  (110),  « 
(102),  r  (504),  o  (Oil).  Angles:  cm  -  ♦  78®  0';  co  -  49®  20';  mm"'  -  77®  30'  (*102®  30'  angle 
of  prismatic  traces  on  cleava^  fragments  |i  c).  In  rectangular  plates,  tabular  {|  c,  usually  enclo^ 
in  albite,  rarely  showing  projecting  edges;  also  in  massive  aggregates  of  curved  folia. 

Cleavage:  c  very  perfect,  yielding  thin  leaves;  also  m  (or  other  face  in  zone  cm)  distinct. 
Very  brittle.     H.  -  1-1.5.     G.  =  2.885. 

Luster,  on  c  peariy.  Color  white,  grayish  or  brownish.  Transparent  to  translucent.  Opti- 
cally negative;  birefringence  strong.  Ax.  pi.  ||  6.  c  A  a  »  7®  approx.  Dispersion  inclined, 
V  <  p.    2V—  80®  approx.     Refractive  index  1.67. 

Composition,  formula  uncertain,  as  the  mineral  was  partly  altered. 

Analysis,  Chr.  Christiansen: 

Nb,0,  SiO,    TiO,  FeO  MnO  CaO   MgO  Na,0  H,0     F 

33.56     27.59  7.22   0.20   0.30  0.77   0.13    17.59    11.01    1.98  =- 100.35  (less  0, 0.83)  -  99.52 

From  the  nephelite-syenite  region  of  Julianehaab,  Greenland,  both  on  the  Firth  of  Tunugdli- 
arfik  and  of  Kangerdluarsuk;  it  occurs  partly  in  pegmatitic  veins,  partly  in  a  massive  marble- 
like albite,  associated  with  sodalite,  artvedsonite,  aegirite,  steenstrupite,  eudialyte,  sphalerite, 
also  with  rinkite  and  polylithionite. 

Named  from  ivirToMi  letter,  in  allusion  to  the  flat  rectangular  form  and  white  color. 

Discussion  of  chem.  comp. ;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14, 69, 1908. 

Epsomite,  Min.,  p.  938;  App.,  p.  25.  —  Occurs  crystalline  near  Wilcox  Station,  65  miles  N.  of 
Laramie,  Wyo. ;  Farrington,  Colum.  Mus.  Bull.  1, 228, 1900;  also  id.  with  Tillotson,  ibid.,  3,  7,  145, 
1908.    Twins  on  (110) ;  Johnsen,  Ontralbl.  Min.,  728,  1903. 

Occurs  (anal.)  with  pyritc  near  Leona  Heights,  Alameda  Co.,  Cal. ;  Schaller,  Bull.  G.  Univ.  Cal., 
3,  216,  1903.     Anal,  from  Cripple  Creek,  Colo.;  Hobbs,  Amer.  Gcol.,  36,  184,  1905. 

Erikite.     0.  B.  Bdggiid,  Medd.  om  GrOnland,  26,  93,  1903. 

Orthorhombic.     Axesfl  :  6  :  c  =•  0.57552  :  1  : 0.75796. 

Forms:  a  (100),  b  (010),  c  (001),  m  (110),  n  (120),  o  (130),  p  (270). 
r  (101),  s  (201),  d  (012),  e  (Oil),/ (032),  g  (021).  h  (052),  t  (031), 
u  (114),  t  (111).  Angles:  mm"'  -  59®  50',  oo'  -  60®  10',  bn  -  ♦40® 
59',  cr  «  52®  47J',  dd'  -  41®  31 ',  gg'  -  113®  10',  b/  -  ♦  41®  20'. 

In  prismatic  crystals,  a,  o  with  c,  neariy  hexagonal  in  angle,  also 
bighlv  modified,  a  prominent;  o  faces  striated  vertically  also  p. 

Cleavage  none.  Fracture  uneven.  H.  -»  5.5-6.  G.  =■  3.493. 
Color  light  yellowish  brown  to  dark  grayish  brown,  varying  in  the  Erikite. 

same   crystal.    Streak    colorless.     Ncany   opaque.    Thin  sections 

under  the  microscope  show  a  complex  structure:  a  network  of  a  yellow  substance  of  high 
birefringence,  sometimes  porous,  but  usually  enclosing  a  coloriess  substance  of  lower  bire- 
fringence, which  last  is  uniaxial  and  positive. 
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Composition  uncertain  because  the  original  mineral  has  obviously  suffered  alteration;  further, 
it  is  re^rded  as  probable  that  the  colorless  uniaxial  substance  seen  in  microscopic  sections  may 
be  hyoronephelite  present  in  unknown  amount  and  not  admitting  of  separation.  Perhaps  related 
to  britholite.    Analysis: 

SiOa       P,08         ThO,         (Ce,La,Di),03  AlA        CaO        Na,0        H,0 

15.12       17.78         3.26  40.51  9.28         1.81  5.63         6.28*-  99.67 

♦  Total,  loses  1.29  at  110**. 

B.  B.  in  the  closed  tube  loses  water  and  becomes  white;  in  the  forceps  fuses  on  the  edges  to  a 
white  enamel.     Decomposed  by  acids  without  ^elatinization. 

From  the  hill  Nunarsiuatiak  at  the  Tunugdliarfikf jord  in  Southern  Greenland  where  it  occurj 
in  pegmatitic  veins  in  nephelite-s^enite,  associated  with  arfvedsonite  and  segirite,  also  analcite 
and  natrolite ;  found  by  N.  V.  Ussmg  in  1900.  The  same  locality  has  yielded  steenstrupite  and 
epistolite. 

Named  after  Erik  the  Red,  who  discovered  Greenland  in  986  and  after  whom  this  fjord  was 
fonnerly  called  Eriksfjord. 

Erythrite,  Min.,  p.  817;  App..  p.  25.  — Occurrence  at  Cobalt,  Ontario;  Miller,  Rep.  Can. 
Bureau  Mines,  2,  1905.  Refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  30,  107,  1907.  Artif.; 
de  Schulten,  ibid.,  26,  87,  1903. 

Erythrosiderite,  Min.,  p.  170.  — Occurrence  in  fumaroles  of  eruption  of  April,  1906,  at 
Vesuvius;  Lacroix,  Bull.  Soc.  Min.,  30,  252,  1907. 

Esmeraldaite.     A.  S.  Eakle,  Bull.  Geol.  Univ.  California,  2,  320,  1901. 

A  hvdrous  ferric  oxide  from  Esmeralda  County,  California.  In  small  pod-shaped  masRs 
enclosed  in  a  yellowish  brown  earthy  and  highly  siliceous  limonite.  Fracture  conchoidal.  Very 
brittle.     H.  «  2.5.     G.  «  2.578.     Luster  vitreous.     Color  coal-black.     Streak  yellowish  biDwn. 

Analysis,  W.  T.  Schaller: 

FeA       AUO,      CaO       PA      SiO,       HjOCllO**)     H,0  (above  110*»)  organic 

56.14        5.77        3.35       4.49       2.05  15.94  10.24  1.37    -99.35 

If  only  the  iron  and  water  are  regarded  as  essential,  the  analysis,  recalculated,  yields:  FeA 
68.20;  H^O,  31.80  » 100.     This  corresponds  to  FcfitAHfi.    The  mineral  resembles  melanosiderite. 

EucLASE,  Min.,  p.  508;  App.,  p.  25.  — Crystals  from  near  Hochnarr,  Austria;  Koechlin,  Mia. 
Mitth.,  24,  329,  1905;  from  DObschUtz  near  Gdrietz  in  Silesia;  Kolbeck  and  Henglein,  Centralbl. 
Min.,  335,  1908.  Occurrence  in  granite  at  Epprechtstein  in  Fichtelgebiige,  Bavaria;  BQcking. 
Centralbl.  Min.,  425,  1908. 

EuDiALiTE,  Min.,  pp.  409,  1034;  App.,  p.  25.  — Crystals  from  Greenland  with  anal,  by  Chris- 
tensen;  Min.  Gronl.,  494,  1905;  Flink,  Medd.  om  Gr6nl,  14,  231,  1838;  24,  90, 1931;  Ussing,  ibid. 
16,  145,  1898. 

EuDiDYMiTE,  Min.,  p.  313. — Crystals  from  Narsarsuk,  Greenland;  Flink,  Medd.  om  Gronl. 
14,230,  1898;  24,  56, 1901. 

EuxENiTE,  Min.,  p.  744.  —  The  supposed  occurrence  of  an  oxide  of  a  new  element  in  euxenite. 
named  "euxenerde,"  described  by  Holmann  and  Prandtl,  with  analyses  of  material  from  .\rendal 
and  Brevig,  BerichteChem.  Ges.,  34, 1064.  Tests  for  germanium  in  euxenite  and  samarskitcfrom 
various  localities  gave  only  negative  results;  Lincio,  Centralbl.  Min.,  142, 1904.  Anal,  of  materia) 
from  Transvaal;  Aars  [Inaug.-Diss.,  Freiburg  i.  Br.,  1905];  Centralbl  Min.,  247.  1907. 

Probable  occurrence  in  bed  of  Tschoroch  river.  Province  Batum,  Russia,  with  anal. :  Tschemik, 
[Ann.  G^l.  Min.  Russ.,  6,  196,  1902] ;  Zs.  Kr ,  39,  625.  Found  at  Karra  akungnak,  with  anal,  by 
Christensen;  Boggild,  Min.  Gronl.,  511,  1905.  Occurrence  of  euxenite  and  polycrase  in  southern 
Norway  with  discussion  of  their  crystallographic  and  chemical  relations;  BrOgger,  Min.  Sud-Nur 
Granitpeg.,  82,  1908. 

Radioactive  euxenite  (?)  from  Madagascar;  Lacroix,  Bull.  Soc.  Min.,  31,  312,  1908. 

EvANSiTE,  Min.,  p.  846;  App.,  p.  25.  —  Anal,  of  material  from  Gross-Tresny,  Miihren;  Kovir, 
[Abh.  bohm.  Akad.,  No.  15, 1 ,  189G] ;  Zs.  Kr,  31, 524 ;  from  Goldburg.  Idaho,  and  cjal  soam  west  of 
Columbiana,  Ala.;  Schaller,  Am.  J.  Sc.,  24,  155,  1907;  Zs.  Kr.,  44,  4. 

Faujasite,  Min.,  p.  598.  —  Occurrence  with  datolite  at  Daisy  mica  mine,  Deny  township, 
Ottawa  County,  Quebec;  Hoffmann,  Am.  J.  Sc.,  12,  448,  1901. 

Favas.  —  Name  given  to  various  minerals  occurring  as  rolled  pebbles  in  the  diamond  sands 
of  Brazil.  Some  of  them  consist  almost  entirely  of  TiO„  others  of  nearly  pure  ZrO;  Hussak,  Min. 
Mitth.,  18,  334;  Zs.  Kr.,  33,  639;  Hussak  and  Keitinger,  Zs.  Kr ,  37,  566;  see  also  GorteixiU. 
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Fatalite,  Min.,  pp.  456,  1034;  App.,  p.  26.  —  Altered  material  from  granulite  at  Villacidro, 
Sardinia;  Lovisato,  Kend.  Ace.  Line,  12,  (2),  10»  1900.  Occurrence  in  amphibole  granite,  quartz 
syenite  and  nepheline  rocks  near  Wausau,  Wis.  Analysis  given.  Weidman;  Jour.  Geo!.,  12, 
5ol,  1904;  Zs.  Kr.,  42,  306.  Manganiferous  fayalite  from  Agramer  Gebiige,  Hungary;  Kispatic 
[Abh.  der  SUdsIavischen  Akad.,  167,  1906];  Zs.  Kr.,  46,  404. 

Formed  by  the  melting  together  of  the  andesite  walls  and  the  iron  contents  of  an  iron  ware- 
house at  St.  Pierre,  at  the  time  of  the  eruption  of  Mt.  Pel^,  Martinique.  The  resulting  slag 
consisted  of  a  mixture  of  fayalite,  magnetite  and  a  little  glass.  In  the  cavities  the  fayalite  was 
in  isolated  crystals;  Lacroix,  C.  R.,  136,  28,  1903;  Zs.  Kr.,  41,  106. 

Feather  Ore,  see  under  Jamesonite. 

Fedorowite,  see  Pyroxene. 

Feldspars,  Min.,  pp.  314,  1034;  App.,  p.  26. — Analyses  of  plagioclase  from  Selischtsche, 
Province  of  Wolhynien,  and  from  Gorodischtsche,  Russia,  are  taken  to  prove  that  the  mineral  is 
a  definite  compound  of  the  albite  and  anorthite  molecules  and  not  an  isomorphous  mixture  and 
that  no  exact  relation  exists  between  its  chemical  composition  and  specific  gravity.  Tarassenko, 
[Schrift.  d.  Naturf.  Ges.  Kiew,  16,  2,  365,  1900],  Zs.  Kr.,  36,  182;  Bull.  Soc.  Min.,  24,  2G9,  1901. 
Investigations  concerning  the  chemical  constitution  of  the  feldspars;  Tschermak,  Ber.  Ak. 
Wien,  112,  355,  1903;  Zs.  Kr.,  41,  508,  1905.  Chemical  study  of  potash  feldspars  shows  con- 
stant presence  of  small  amounts  of  Li  and  Rb  in  monoclinic  varieties  and  their  absence  in  tri- 
clinic;  Barbicr,  Bull.  Soc.  Min.,  31,  152,  1908;  see  also  Gonnard,  ibid.,  303. 

Concerning  probability  of  a  soda  monoclinic  feldspar;  Barbier  and  Prost,  Bull.  Soc.  Chim. 
France,  3,  894,  1908;  also  Gonnard,  Bull.  Soc.  Min.,  31.  303,  1908.  Important  studies  by  Day 
and  Allen  on  the  isomorphism  and  thermal  properties  of  the  feldspars;  Publication  31,  Carnegie 
Institution,  Washington;  reprinted  in  part.  Am.  J.  Sc.,  19,  93,  1905.  The  following  mixtures  of 
the  albite  and  anorthite  molecules  were  prepared  and  their  melting  points  and  specific  gravities 
determined. 

An.        AbiAn^        AbjAn,         Ab,An|        Ab^An,      Ab^Anj  Ab 

Melting  point         1532**         1500**  1463**  1419**  1367**  1340*» 

Sp.  G.  2.765        2.733  2.710  2.679  2.660  2.649  2.605 

Conclusions  were  that  the  soda-lime  feldspars  could  be  considered  as  solid  solutions  and  form  an 
isomorphous  series.  Microscopic  investigation  of  the  various  products  showed  that  those  near 
the  anorthite  end  of  the  series  commonly  crystallized  larger  than  those  near  the  albite  end. 

Investigations  concerning  the  melting  points,  the  behavior  of  fused  masses,  etc ,  of  various 
silicates  including  the  feldspars;  Doelter,  Ber.  Ak.  Wien,  1904,  113,  (1),  177,  495. 

Optical.  —  Optical  determination  of  the  plagioclases;  [Ver.  d.  k.  russ.  min.  Ges.  St.  Peters, 
burg,  37,  159,  1899],  Zs.  Kr.,  34,  694,  1901.  Optical  anomalies  in  plagioclase;  Fedorow,  Zs.  Kr., 
31,  579,  1899;  optical  orientation  of  oligoclase-albite;  Becke,  Min.  Mitth.,20,  55,  1900;  of  oligo- 
clase  group;  Tertsch,  ibid.,  22,  159,  1903.  Feldspars  from  Cala  Francese,  Sardinia,  with  study 
of  the  indices  of  refraction  of  microcline;  Riva,  Zs.  Kr.,  35,  361,  1901;  Rend.  1st.  Lomb.,  34, 
128,  1901;  study  of  optical  constants  of  twins  according  to  pericline  law;  Pearce  and  Duparc, 
C.  R.,  133,  60,  1901;  effect  of  low  temperatures  upon  optical  properties  of  adular  and  sanidine; 
Panichi  [Mem.  Ace.  Line,  4,  389,  1902];  Zs.  Kr,  40,  89  Methods  of  optical  investigation  of 
feldspars;  Fedorow,  [Ver.  d.  k.  russ.  min.  Ges.,  40,  221,  1903],  Zs.  Kr.,  39,  605.  Detennination  of 
the  feldspars  by  means  of  their  refractive  indices;  Wright,  Am.  J.  Sc,  21,  361,  1906;  opt.  study 
of  plagioclases  in  thin  section;  Ces^ro,  Bull.  Ac.  Belg.,  145,  1907. 

Study  and  discussion  of  cause  of  the  blue  reflections  from  moonstones  ("glaukiseren  ")* 
Viola,  Zs.  Kr.,  34,  171.  1900. 

Zonal  structure  in  plagioclase;  Fedorow,  Zs.  Kr.,  33,  127,  1900. 

Concerning  the  origin  of  perthite;  Wenglein,  [Inaug.-Diss.,  Kiel,  1903],  Zs.  Kr.,  41,  680,  1905, 

Laws  of  crystallization  in  eruptive  rocks;  Vogt,  Min.  Mitth.,  24,  490,  1905. 

Fetid  feldspar  from  Umberatana,  S.  Aus.;  Mawson,  [Trans.  Roy.  Soc.  S.  Aus.,  30,  67-70, 
1906] ;Zs.  Kr,  46,  315. 

Alteration  to  sericite  with  anal.;  Benedicks,  Bull.  Geol.  Inst.  Upsala,  7,  278,  1904-1905; 
Zs.  Kr.,  43,  641.  Decomposition  of;  Cushman  and  Hubbard,  U.  S.  Dept.  of  Agriculture,  Bull. 
28,  1907. 

Felith,  see  Alilh, 

Ferousonite,  Min.,  p.  729;  App.,  p.  26.  —  Crystals  from  Hdgtveit,  Evjc,  Satersdaien,  Norway; 
Schei,  [Nyt.  Mag.,  43,  137,  1905];  Zs.  Kr.,  43,  638. 

Mineral  referred  to  feigusonite  found  in  tin  gravels,  Embabaan  district,  Swaziland,  S.  Africa; 
Prior,  Min.  Mag.,  12,  100,  1899.  Occurrence  in  the  Caucasus,  Russia,  with  analysis;  Tschemik, 
[Ann.  Geol.  Min.  Russ.,  6,  221,  1902],  Zs.  Kr.,  39,  625;  in  southern  Norway  with  anal,  by  Blom- 
trand;  Brdgger,  Min.  SOd-Nor.  Granitpeg..  31,  1908;  radioactive  from  Madagascar  (with  anal.); 
Lacroix,  BuH.  Soc.  Min.,  31,  313,  1908. 
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Ferronatrite,  Min.,  959.— Scharizer,  Zs.  Kr.,  41,  211,  1905,  suggests  [(NaS04)Fe]J[NaSOJ 
+  6H2O  (cf.  stderonatrite)  for  structural  formula.  Prepared  artificially  by  mixing  acid  ferric 
sulphate  and  acid  sodium  sulphate  and  allowing  to  stand  for  a  long  period  in  moist  air.  Author 
uses  ferrinatrUe  as  name  for  tne  mineral  since  its  iron  is  ferric  and  not  ferrous. 

Ferrofallidite.     R.  Scharizer,  Zs.  Kr.,  37,  547,  1903. 

A  hydrated  ferrous  sulphate  occurring  with  rdmerite  near  Copiapo  in  Chile.  Occurs  in  clear 
grains  showing  double  refraction. 

Composition  FeSO^  +H2O.  Analysis:  SO,,  46.66;  FeO.  40.94;  HjO,  10.33;  FeA-  092;  inaol. 
0.87  =  99.72.  Difficultly  soluble  in  water;  H,0  goes  off  freely  only  at  230**.  The  author 
remarks  upon  a  possible  derivation  by  dehydration  from  iron  vitriol  (melanterite).  The  com- 
pound FeSO^  +  H2O  from  Chile  was  first  noted  by  Mackintosh,  Am.  J.  Sc.,  38,  245,  1889. 

Forroroemerite.    Scharizer,  Zs.  Kr.,  37,  546,  1903.    See  roemerile. 

FiBROFERRiTE,  Min.,  p.  968.  —  Occurs  thirty  miles  southwest  of  Green  River,  Utah;  ana- 
Ivsed  by  Headden,  Proc.  Col.  Sc.  Soc,  8,  60,  1905.  Occurrence  (with  anal.)  at  Cetine,  Siena, 
Italy;  Manasse,  Proc.  Soc.  Tosc.,  May,  1908. 

FiCHTELiTE,  Min.,  p.  1000.  —  Review  of  previous  investigations,  etc.;  Schmidt,  Centralbl. 
Min.,  519,  1901. 

Crystals  from  original  locality  with  new  form  o  (TIO)  show  hemimorphism  in  the  direction  of 

the  ortho  axis.  Crystal  constants  were  calculated  &  :  S  :  c  »  1.428  :  1:  1.755;  P  *»  126°  57; 
BOckh,  [Fdld.  Kdz.,  34,  335  or  369,  19041;  Zs.  Kr.,  44,  70,  1907;  crystals  from  Borkovic.  Bobenaia. 
show  following  new  forms:  g  (101),  e  (201),  x  (304),  z  (Oil),  y  (114).     From  slightly  different 

angles  than  those  used  above  were  calculated  li  i*^  :  c  =>  1.4330  ;  1:  1.7563;  fi  »  126®  47i'. 
Chemical  analysis  gave  c  »  86.79;  H  -  13.02;  calculated  for  C,.H0,  C  "  86.98;  H  »  1302. 
Plz^k  and  Rosicky.  Zs.  Kr.,  44,  332,  1907. 

FiEDLERiTE,  Min.,  p.  172;  App.,  p.  26. — Crystals  from  Laurium,  Greece,  with  new  form 
(150)  and  anal.;  Lacroix  and  de  Schulten,  Bull.  Soc.  Min.,  31,  83,  1908. 

Analysis  by  de  Schulten,  C.  R.,  140,  315,  1905,  leads  to  the  formula,  2PbCl,.  Pb(OH)t. 

Florencite.    E.  Huasak  and  G.  T.  Prior,  Min.  Mag.,  12,  244,  1900;  Prior,  ib.,  p.  253. 

Rhombohedral.  Axis  c  =  1.15875:  0001  A  lOIl  =  53**  13J'.  Observed  fonns:  c  (0001). 
m  (1010).  r  (lOri),  /  (0221).  Angles  it'=  ST*  51',  /'=  108*»  26*  In  rhombohedral  crystals 
with /and  c  the  prominent  forms;  r  rare,  m  very  rare.  Faces  r,  /  bright  and  smooth,  c  rough  and 
curved. 

♦  This  angle  is  stated  to  be  given  by  "very  eood  reflections  **  and  hence  is  here  assumed  as 
fundamental.  The  author  assumes  the  measured  angle  rr'=» •88°  56'  [misprint  for  87**  56  ?j  and 
calculates  c  «  1.1901  [should  be  1.1913],  but  rr'=  88°  56'  requires  108°  58',  which  is  obviously 
wrong. 

Cleavage  basal,  fairly  perfect.  Fracture  splintery  to  sub-conchoidal.  Brittle.  Hardoeai 
about  5.  G.  =  3.586.  Luster  greasy  to  resinous.  Color  clear  pale  yellow,  cr3rstals  often 
spotted  black  by  enclosed  tourmaline,  or  red  with  iron  oxide.  Transparent.  Optically  uni- 
axial, positive.     Birefringence  not  high. 

Comp.  A  basic  phosphate  of  aluminium  and  the  cerium  metals,  closely  analogous  to  ham- 
linite,  to  which  it  is  related  in  form.  Calculated  formula  AlPO,.CeP04.2Al(OH),  or  3Ai,O,.Cej0,. 
2P,0«.6HaO. 

Analysis,  G.  T.  Prior,  1.  c: 

P,0.  AI,0,       Ce-earths  H^O         F  Fe^O,  CaO  SiO, 

i         25.61  32.28  28.00  10.87      undet.  0.76  1.31  0.48  -  99.31 

Pyr.  etc.  Infus.  Heated  in  C.  T.  gives  acid  water  and  leaves  signs  of  etching  on  the  tube 
Only  partially  sol.  in  HCl. 

A  rare  constituent  of  the  cinnabar-bearing  sands  of  Tripuhy  nearOuro  Preto  Minas  Gerac-s, 
Brazil,  here  associated  with  monazite,  xenotime,  lewisite,  derbylite.  Found  more  abundantly 
in  larger  crystals  and  rounded  grains  in  diamond-bearing  sands  from  "Matta  dos  Creoulos  "  near 
Diamantina,  Minas  Geraes,  Brazil.  Also  at  Morro  do  Caixambt^  near  Auro  Preto  and  Tripuhy, 
as  a  microscopic  constituent  of  the  reddish  micaceous  schists  in  the  quartz  lenticles  of  wbicb 
the  well  known  yellow  topaz  occurs  with  kaolin  and  hematite. 

Fluorite,  Min.,  pp.  161,  1034;  App.,  p.  26.  —  Crystals  from  Belgium  localities,  with  foUowinc 
new  forms,  (531),  (543);  Buttgenbach;  Ann.  Soc.  g^l.  Bclg.,  27,  HI.  1899-1900  Symmetry  of 
fluorite;  Beckenkamp,  Zs.  Kr,  34,  605,  1901.  Complex  crystals  from  Epprechtstein  in  Fichtel- 
gebirge,  showing  following  new  forms:  (10.1.1),  (17.1.1),  (877),  (931),  (19.9.5);  Weber,  Zs.  Kr., 
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37,  433,  1903.  Crystals  from  Gell^rt-Berg,  Budapest,  showed  the  new  forms  /  (15.7.4)  and 
r  (24.10.7):  Hulydk,  [Fdldt.  Kdzl.,  33,  54  and  175,  1903],  Zs.  Kr.,  40,  503,  1905;  from  marble  of 
Carrara;  D'Achiardi,  Att.  Soc.  Tosc.  Sc.,  Mem.  21,  1905;  crystals  from  Ivigtut,  Greenland,  with 
anal.;  Bbggild,  Min.  Groenland,  104;  with  new  form  (20.4.3)  from  Topelec  near  Pisek,  Bohemia; 
Krejcl,  Abh.  bohm.    Akad.,  No.  2,  1905. 

Determinations  of  index  of  refraction  and  specific  gravity  of  specimens  of  different  colors 
from  different  localities  were  practically  identical.     Duc&nhausen,  Jo.  Min.,  1,  8,  1904. 

Fluorescence  and  thermo-luminescence  studied  spectroscopically,  also  chemical  examination 
of  gaseous  and  liquid  inclusions;  it  is  concluded  that  the  oiganic  substances,  to  which  the  color 
is  at  least  in  part  due,  have  nothing  to  do  with  the  optical  phenomena  named.  H.  W.Morse, 
Amer.  Acad.,  41,  587,  1906.  Stuofy  of  cause  of  phosphorescence  under  action  of  cathode  rays 
due  to  presence  of  various  rare  earths.  Phenomenon  has  been  reproduced  on  artif.  prepared 
material.     Urbain,  C.  R.,  143,  825,  1906. 

Experiments  to  determine  cause  of  color;  v.  Kraats-Koschlau  and  Wdhler,  Min.  Mitth., 
18,  317,  Zs.  Kr.,  33,  632. 

Fetid  fluorite  from  Lautieni^,  Beaujolais;  Gamier,  C.  R.,  132,  95,  1901. 

Humphreys,  Astrophys.  Jour.,  20,  266;  Am.  J.  Sc.,  19,  202,  shows  that  many  fluorites  con- 
tain yttrium  and  frequently  also  ytterbium. 

Occurrence  at  Montefano,  Italy;  Tacconi,  Rend.  Ace.  Line,  12,  (1),  355,  1903;  at  Heidel- 
bach,  Saxony;  Bergt,  Ber.  Abh.  Naturwiss.  Ges.  Isis,  Dresden,  23,  19()3;  Obira,  Japan,  with 
enclosed  lamellae  of  bismuthinite;  Wada;  Beitr.  Min.  Japan,  1,  16,  1905;  at  Chacaltaya  mine, 
Huaina  Potosi,  Bolivia;  Spencer,  Min.  Mag.,  14,  337,  1907;  as  cementing  material  in  sandstone  at 
Lauth,  KOnigsberg,  Prussia;  MUgge,  Centralbl.  Min.,  33,  1908;  used  in  artificial  stone;  Sommer- 
feldt.  ibid.,  161.  Occ.  in  natroiite-phonolite  at  Aussig,  Baden;  Rimann,  Centralbl.  Min.,  673,  1908. 

FoRESiTE,  Min.,  p.  585.  —  Analysis  of  material  from  Elba;  Manasse,  [Mem.  Soc.  Tosc.  di  Sc. 
Nat.,  Pisa,  17,  203,  1900];  Zs.  Kr.,  36,  514. 

FoRSTERiTE,  Min.,  p.  450;  App.,  p.  26.  — Analyses  of  material  from  Albaner  Mts.;  Zambonini, 
Zs.  Kr.,  34,  22i8;  from  Glenelg,  Inveraess-shire,  Scotland;  Clough  and  Pollard,  Jour.  Geol.  Soc, 
65,  372,  1899;  from  Ceylon;  Arsandaux,  Bull.  Soc.  Min.,  24,  474,  1901;  Coomdra-Swdmy,  Jour. 
Geol.  Soc.,  68,  399,  1902. 

Fhanckeite,  see  under  TeaUite. 

Franklandite,  Min.,  p.  888.  —  Formation  discussed;  van't  HofT,  Ber.  Ak.  Beriin,  301,  1907. 

Friedelite,  Min.,  pp.  465,  1035;  App.,  p.  27. — Occurrence  (with  anal.)  from  Vielle,  Val 
d'Aure;  Lienau,  Chem.  Ztg.,  1,  361,  1905. 

Gadolinite,  Min.,  pp.  509,  1035;  App.,  p.  27.  —  Occurrence  in  large  crystalline  masses  (one 
weighing  73  lbs.)  from  Barringer-Hill,  Llano  Co.,  Texas:  Hidden,  Am.  J.  Sc,  19,  425,  1905. 
Crystals  from  Kumak.  East  Greenland;  Bdggild,  Min.  GrOnl.,  232, 1905. 

Analyses  of  material  from  the  Caucasus;  Tscheraik,  [Jour.  Soc.  phys.  Chim.  Russe.,  32, 87,  252, 
1900],  Zs.  Kr.,  36, 179;  from  West  Australia;  Davis,  [Proc.  Roy.  Soc.  N.  S.  W.,  36,  332,  1901],  Zs. 
Kr.,  39,  178;  from  Idaho ;Tschemik, [Jour.  Soc^hys. Chim.  Russe,  36,  25,  287, 19041; Zs.  Kr,43, 
78.  Anal,  by  Davis  from  Cooglegong  tin  field,  West  Australia;  Maitland,  Geol.  Sur.  W.  Aus.,  Bull. 
23,  65-74,  1906.     Discussion  of  chem.  comp.;  Himmeibauer,  Ber.  Acad.  Wien,  116,  1185,  1906. 

Occ.  at  Montefano,  Italy;  Tacconi,  Rend.  Ace.  Line,  12,  (1),  355,  1903. 

Gahnite,  Min.,  pp.  223,  1035;  App.,  p.  27.  —  Occurrence  (anal.)  at  the  Snuggen  copper  mines, 
FArila  parish,  Heisingland,  Sweden ;  Hedstrdm,  G.  Fdr.  Fdrh..  23,  42,  1901. 

Galena,  Min.,  p.  48;  App.,  p.  27.  — Crystals  from  unknown  locality  with  new  form  p  (13.1.1); 
Rogers,  Am.  J.  Sc.,  12,  45,  1901;  from  Brosso  and  Traversella;  Colomba,  Rend.  Ace.  Line,  16, 
641,  1906. 

Containing  4.97  per  cent  Zn,  from  Bingham,  Utah;  Miers,  Min.  Mag.,  12,  112,  1899.  Con- 
taining bismuth  (anal.);  Rimatori,  Rend.  Ace.  Line,  12,  (1),  263,  1903. 

Occurrence  in  fumaroles  of  eruption  of  Vesuvius  in  April,  190(3;  Lacroiz,  Bull.  Soc.  Min.,  30, 
229, 1907;  also  Zambonini,  Rend.  Ace.  Line,  16,  (2),  235,  1906. 

Ganomalite,  Min.,  p.  422.  —  Chemical  composition  discussed;  Penfield  and  Warren,  see  under 
Tuuoniie;  see  also,  Cesdro,  Mem.  Soc.  Liege,  6,  No.  6,  23,  1904. 

Ganophtllite,  Min.,  p.  564.  —  Its  identity  as  a  distinct  species  maintained;  Hambeig^ 
G.  Fdr.  Fdrh.,  26,  81,  1904. 
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... ,  ._,.^  ,        _..   —Crystals  from  Seven  Devils  District,  ld«bo; 

X),  1899;  in  syenite  at  Biella  with  new  form  (532);  ZambonEoi,  Zi.  Ki., 
40,  225,  1904.  Pseudomorpha  of  a  lime  aJuiniua  garnet  alwr 
vesuvianite  found  on  river  Boraowka,  Urals,  with  analyms;  v.  iat- 
mejpw  [Ver,  k,  russ.  miti,  Ceseli.,  36,  U.  18971,  Za.  Kr..  31,  505, 

Opt.  —  Index  of  refraction  of  (Garnet  from  the  Fichtcleeblt)^, 
Bavaria;  Newland,  Trans.  N.  Y.  Ac.  Sc„  IB,  24,  1897;  Za.  Kr,  31, 
305,  Optical  structure  of  crystals  from  Eugenie-Masimilian  mines 
with  analysis  (hesEonit«);  v.  WorobielT,  [Ver.  k.  russ.  min.  Gesell.. 
3S,  19,  1897],  Za.  Kr.,  31,  501. 

Anal.  —  Of  andradite  from  Lutterworth  and  Dungannon.  Onti- 

rio;  Harrington,  Can.  Rec.  Sc.,  6,  479,   1894-I89B;  Za,  Kr.,  31,  292; 

from  Schdnbrunn  (topaiolite),  in  Fichtelgebirjte ;  DUN  (Pro.  Luilpold- 

Kreisrealsclmle  Milnchen,  8,  1,  1899).  Za.  Kr.,  36,  .312;  from  Velilia; 

Linck.  [Jenaische  Za.  f.  Naturwisa,.  33,  345.  1S99|.  Za.  Kr..  36.  ;<19; 

Garnet,  Idaho.  from  Cortejana,  Huelva.  Spain  (melanite);  Moldenliauer,  Za,  Kr.  3T, 

272,    1902;   from   Iwangorod,   Province   Lublin,   Russia,  containing 

2.97  per  cent  Nb,0,  +  Tfl,0,;  5,26  per  cent  Y,0,.  etc.;   Tachemik  [Ver.  k.   nj»   min.  Gea,,   41, 

1,  1903],  Zs,  Kr,.  41,  182;  from  Daschkeaan,  Caucasus;  JacMwski,  [Verb.  russ.  min.  Ges.  42.  7i, 

1904],  Zs,  Kr.,  43,  t)9;  of  manganese  garnet  containing  12%  Y,0,  from  Kirarfvet  near  Fahlun, 

Sweden:  Benedicks,  Bull,  GeoT.  Inst.  Upsala,  7,  271,  1904-1905;  Zs.  Kr.  43,  640;   from  Frtnch 

Creek,  Pa  ;  Middlctown.  Pa,;  Sugar  Hilt,  N.  H.;  Eyennan,  Amer. Geol., 34, 43,  1904.    Cberoical 

and  mineralogical  study  of  various  garnets,  including  gelatinization  with  acids  after  fuRJon;  tbe 

effect  of  fusing  upon  specific  gravity  and  index  of  refraction.    Seebach,  Inaug.-Diss.  Hndelberg, 

190r.;Ccntralbi.  Min. ,774,190c. 

The  alteration  of  pyrope,  " kelypkile,"  studied  optically  and  chemically  by  Hrha,  Hin.  Millh., 
19,  111,  1S99,  showing  that  it  is  composed  of  an  iron-poor  bronzite  or  eostatite,  a  moaoelinie 

Pyroxene,  picotite  and  hornblende;  on  the  artificial  alteration  of  garnet  to  epidote;  v.  Fedorow, 
\ta\.  gfol.  et  min.  Russie,  8,  ZA.  1905];  Zs.  Kr,  44,  91. 

Graphitic  essonite  from  Barkhamsted,  Conn.,  Am.  J.  Sc.,  14,  234,  1902. 

Occurrence  at  Hcidplbach,  Saxony;  Bergt,  Ber  Abh.  Naturwiss,  Ges   Isis,  Dresden,  24,  1903. 

Ui-aroi-ile  —From  Kunajarvi.  Sweden,  with  anal.;  Borgstrijm,  Geol.  For.  Farh.,  33,  560. 1902. 
New  localities  in  the  Urals;  Worobieff,  [Verb.  russ.  min.  Ges,.  42,  Prot,  52.  19051;  Za,  Kr,,  43, 71. 

A  brownish -ye  How  garnet  in  trachyte  from  PortCygnet,  Tasmania,  described  by  Mackodand 
White  [Proc.  R.  Soc,  Tasmania  for  1898-1899,  1900,  74];  Jour,  Cham,  Soc,,  78,  663.  and  named 
iohna(onotile  after  R,  M,  Johnston.     Anal,  given, 

A  pink  groBsularitc  occurring  in  dodecahedrons  in  white  marble  at  Xalostoc,  Moretoe,  Hrxico, 
has  been  called  variously  ianderile,  xalostocile  and  rosoliU.     See  Spencer,  Hin,  Mag,,  14,  402,  1907. 


—.1,,  p,  676;  App.,  p   28.  —Experiments 

[Mem,  Ace-  Line,  5,  344;  6,  102,  1905J;  Zs.  Kr,  43,  401 
■1  New  Caledonia;  Deprat,  C.  R.,  140,  1471,  1905. 


Gbdrite,  Min.,  p.  384.  —Crystals  from  Avisisarfik,  Greenland,  with  anal,  bv  (Aristcfun; 
BOggild.  Min.  Gronl.,  399,  1905  Occurrence  (with  anal.)  Harcourt  Township,  Holiburton  Co., 
Ontario;  Evans  and  Bancroft,  Am.  J.  Sc.,  25,  509,  1908. 

GEHbENiTE,  Min.,  p.  476;  App.,  p,  28.  —  Found  in  granular  aggregates  in  contact  lone  bet«««a 
limestone  and  dioritc  in  Velardefia  mining  dist.,  Mexico.  Anal,  gave  SiO,.  26  33;  TUX.  Otti; 
Ai  n    97H-).  Pn  n     1  i-.i-  f»n  n  ';n.  u.,n   n  ni  .  M™n   ■>  ij.  coCi   :ta  .>;.';.  Ma  n   n'?i.  fc*n  n  ii>- 


Grikit;litr.  App.,  p.  28.  —  Sustschlnsky  has  described  rhombohedral  ciystats  from  Ceylui 
showing  the  forms;  c  (0001),  alsoas parting,  r  {lOil)  only  as  cleavage,  -f-  (5058);  axU  c  -  1370 
and  rr'  -^  *94°  7'  or  corresponding  closely  with  the  species  of  the  Hematite  group  (Hin,,  p.  210) 
and  pyrophanite  (p.  1045);  G.  —  3.976;  analyses  by  Fr  Kaeppel: 
TiO,  MgO  Fe.O,  FeO 

60.00  29.86  6.90  2.03  -    98  79 

61.32  28.95  7.75  2.03  -  100.05 

Zs.  Kr.,  37,  57,  1902, 

Analyses  showing  that  FeO  is  always  present  in  considerable  amount  and  that  tbe  tonnuls 

might  betu-r  be  written  (Mg.Fe)TiO,.     General  relations  of  ferromagnesian  titaoates  ^' ' 

Crook  and  Jones,  Min.  Mag,  14,  160,  1906. 
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Geocronitb,  Min.y  p.  143.  —  Analyses,  Sala,  Sweden,  by  C.  Guillemain,[Inaug.-Diss.  Breslau, 
1898],  Zs.  Kr.,  33,  75. 

G.  D'Achiardi  has  studied  the  crystallized  mineral  from  Val  Castello,  Tuscany,  Att.  Soc.  Tosc. 
Mem.  18,  1901,  and  makes  it  isomorphous  with  stephanite.     By  changing  the  orientation  so  that 

(100)  becomes  (001)  the  following  axial  ratio,  near  stephanite,  is  obtained:  d  :  6  :  c  «  0.6145  :  1  : 
0.6797.     Forms  noted  c  (001),  m  (110),  (058),  (067),  (Oil),  (032).  (021),  (225),  (111). 

Angles  (001):  (032)  =  ♦45**  33i';  (001)  :  (Oil)  -  34*»  12'.  The  analyses  do  not  confirm  the 
relation  to  Jordan ite  suggested  by  Solly,  Min.  Mag., 12,  290, 1899,  but  yield  as  formula,  PbsAsSbSg, 

f  S  17.57  Sb  7.78  As  4.47  Pb  70.02  Cu,  Fe,  <r.  -  99.84 

Prior,  Min.  Mae.,  13, 186,  1902,  by  a  new  analysis  of  '^kUbrickinUe  "  from  its  original  occur- 
rence, Kilbricken  Mine,  County  Clare,  Ireland;  has  shown  that  it  is  identical  with  the  earlier 
described  geocronite  from  Sala,  Sweden.     Analysis  follows: 

Pb  Sb  Afl  8 

68.49  9.13  4.59  17.20  -  99.41 

Oeorgiad^site.  A,  Lacroix  and  A.  de  SchuUen,  C.  R.,  146,  783,  1907;  Bull.  Soc.  Min.,  31, 
86,  1908. 

Orthorhombic.  &:b:c  "  0.5770  :  1:  02228.  Angles:  (100) :  (010)  =  119*»  59';  (Oil) :  (Oil) 
-  154°  53'.  Forms;  (100),  (010),  (Oil).  (0.11.4),  (451),  (16.5.4),  (4.15.2).  Crystals  small  with 
hexagonal  outline  due  to  development  of  prism  and  brachypinacoid.  Striated  on  top  by  oscill- 
ation of  dome  faces.  Pyramid  faces  small.  H.  «  3.5.  G.  »  7.1.  Resinous  luster.  Color 
white  or  brownish  yellow.     Ax.  pi.  ||  (100);  Bxac  II  i-     Ax.  angle  large. 

Comp.  —  Pba(AsO,),.3PbCI,;  AsjO^.  13.28;  PbO,  38  61;  Pb,  35.83;  Q,  12.28. 

As^O,  PbO  Pb  a 

Anal.  :  12.49  3886  36.38  12.47  -  100.20 

Obs.  Found  on  one  specimen  from  lead  slags  at  Laurium,  Greece,  associated  with  fiedlerite 
and  matlockite.     Named  in  honor  of  M.  Georgiad^s,  Director  of  mines  at  Laurium. 

Gerhardtite,  Min.,  p.  872.  —  A  bright  green  coating  on  the  granite-porphyry  cliflfs  in  Chase 
Creek  Canyon  at  Metcalt,  Arizona,  was  found  to  consist  of  a  nitrate  and  chloride  of  copper;  the 
presence  of  gerhardtite  with  atacamite  is  inferred.  Lindgren  and  Hillebrand,  Am.  J.  Sc.,  18,  460, 
1904. 

GiBBSiTE,  Min.,  p.  254;  App.,  29.  —  Anal,  from  Klein-Tresny,  Mahren;  Kovdf  Abh.  b6hm]. 
Ak  ,  28,  1899] ;  Zs.  Kr.,  34,  705. 

Occurs  in  nodular  plates  at  Kodikanal,  Palni  Hills,  Madras,  India.  Analysis  agrees  with  accepted 
formula;  Warth,  Min.  Mag.,  13,  172,  1902.  Occurs  with  manganese-ore  (pyrolusite  and  wad) 
in  part  radiate-fibrous,  in  part  in  minute  tabular  crystals  at  Talevadi,  Bombay  (anal);  also 
amorphous  from  Bhekowli,  Satara  distr.  (anal.);  L.  Leigh  Fermor,  Rec.  G.  Surv.  India,  34,  107, 
1906. 

Oiorgiosite.  A.  Lacroix^  Bull.  Soc.  Min.,28,  198,  1905;  C.  R.,  140, 1308,  1905.  Saline  crusts 
observed  by  Fouqu4  (Santorin  et  ses  Eruptions,  p.  213,  1879)  at  the  surface  of  lava  at  Alphroessa, 
Santorin,  as  a  result  of  the  eruption  ot  1866,  nave  been  examined  by  Lacroix.  Thev  consist 
essentially  of  sodium  chloride,  containing  small  quantities  of  carbonate,  sodium  sulphate  and 
magnesium  chloride.  Magnesium  carbonate  was  observed  both  as  a  fine  white  powder  and  also 
as  a  light  white  flocculent  mass.  Dried  at  100^  they  yield  water  and  are  hence  inferred  to  be  basic 
carbonates  of  magnesium.  The  white  powder  is  made  up  of  minute  radiated  spherules,  isolated 
and  in  groups;  these  yield  a  black  cross  in  parallel  polarized  li^ht,  with  a  birefrin^nce  of  0.08  to 
0.09,  positive  in  the  direction  of  the  fibers.  This  substance  is  inferred  to  be  identical  with  a  sub- 
stance obtained  by  Fritsche  and  having  the  composition  4rigC02.Mg(OH)a.4H,0.  This  imper- 
fectlv  investigated  mineral  is  called  giorgiosiie  after  the  Giorgios. 

The  white  flocculent  mass  is  regarded  as  probably  hydromagnesite. 

GisMONDiTE,  Min.,  p.  586;  App.,  p.  29.  — Analyses  of  material  from  Nicolstadt  near  Lie^- 
nitx,  Silesia,  by  Sachs;  Centralbl.  Min.,  215, 1904,  and  from  Vailerano,  Capo  di  Boveand  Mostacci- 
ano,  near  Rome,  by  Zambonini,  Jb.  Min.,  2,  91,  1902,  lead  to  the  formula  CaAlySijOn  4HjO. 

Occurs  as  alteration  product  (zeagonite)  of  nepheline  from  Ldbau,  Austria;  Thugutt,  Jb. 
Min.,  2,  65,  1900. 

Glaserite  »  aphthitalite,  which  see. 

Glauberite,  Min.,  p.  898;  App.,  p.  20.  — Crystals  from  Hallstattand  from  DQmberge  near 
Hallein  described  by  Kocchlin,  [Ann.  Hofmus  ,  Wien,  16,  103  and  149,  1900];  Z.s.  Kr.,  36,  637. 

Opal  pseudomorphic  after  glauberite  (?)  from  White  Cliffs,  N.  S  W. ;  Anderson  and  Jevons,[Reo. 
Aufl.  Mus.,  6,  31,  1905]:  Min.  Mag.,  14,  197. 
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Conditions  of  formation  discussed:  van't  Hoff  with  Chiaraviglio,  Fanip,  d'Ans,  Ber.  Ak 
Berlin,  810,  1899;  1000,  1903;  478,  1905;  218,  1906. 

Probable  occurrence  in  fumaroles  of  Mt.  Pei^,  Martinique;  Lacroix,  Bull.  See.  Mio ,  28,  60, 
1905 

Glaucochroite,  App.,  p.  29.  —  Described  by  Penfield  and  Warren  in  Am.  J.  Sc.,  8, 343, 1899 
Optical  determination  gave:  Ax.  pi.  ||  c  (001),  Bxa  JL6  (010),  double  refraction  negative;  2Ey  - 
121°  30',  2Vy  «  60**  51';  indices  a  «  1.686,  fi  1.722,  7  «  1.735.  The  above  are  near  the  valua 
for  monticellite  deduced  by  Penfield  and  Forbes,  Am.  J.  Sc.,  60,  135,  1896. 

Glauconite,  Min.,  p.  683;  App.,  p.  29.  — General  study  concerning;  Collet  and  Lee,  [Proc. 
Roy.  Soc.  Edinburgh,  26,  238,  1906);  Zs.  Kr.,  46,  302;  C.  R.,  142,  996,  1906. 

Anal,  from  near  Grodno,  Russia;  Smirnoff,  [Ann.  G60I.  Min.  Russ.,  7,  28, 1904] ;  Zs.  Kr ,  43, 77. 

Glaucophane,  Min.,  p.  399;  App.,  p.  29.  — Study  of  crystals,  with  analysis,  from  Chatey- 
roux  in  Gressoney,  Piedmont;  Zambonini,  Rend.  Ace.  Linct  11,  (1),  204,  1902;  from  New  Jeney; 
Prather,  Jour.  Geo!.,  13,  509.  1905. 

Occurrence  of  var.  '*rhodu8ile  "  from  Asskys  river,  Minassinsk,  Siberia,  with  analyses  and  dis- 
cussion of  chemical  composition;  IskQll,  Zs.  Kr.,  44,  370,  1907. 

Chemical  study  of  glaucophane  schists  from  many  localities;  Washington,  Am.  J.  So.,  11, 
35,  1901;  from  Conandaie  Range,  Queensland ;  Jensen,  Proc.  Linnsan  Soc.  N.  S.  W.,  32,  (1).701, 
1907;  paragenesis  of  minerals  in  glaucophane  rocks  in  California  discussed  by  Smith,  Proc.  \m. 
Phil.  Soc,  46,  183,  1906;  anal,  of  glaucophane  from  rocks  at  Lavintzie,  Bagnetal,  Waliis, 
Switzerland;  Grubenmann,  Festschr.  von  Harry  Rosenbusch,  1906,  p.  1. 

Olendonite.  —  Name  suggested  for  calcite  pseudomorphs  after  dauberite  in  various  localities 
in  N.  S.  Wales,  after  original  locality  of  Glendon;  Davici,  Taylor,  Woolnough  and  Foxail,  [Rec. 
Geol.  Sur.  N.  S.  W.,  8.  161,  1905];  Zs.  Kr.,  43,  622. 

Gmblinite,  Min.,  p.  593;  App.,  p.  29.  — Crystals  from  Scottish  localities;  Goodchild,  [Trans. 
Geol.  Soc.  Glasgow,  12,  Suppl.,  1-68,  1903] ;  Zs.  Kr.,  46,  307. 

Occurrence  (with  anal  )  at  Kurzi  south  of  Sympheropol,  Taurien,  and  on  Commordor  isbod, 
Bering  Sea,  Russia;  Fersmann,  Centralbl.  Min.,  573,  1906. 

From  Aci  Castello;  Di  Franco,  Att.  Ace.  Line ,  13,  (1),  640,  1904. 

Gold,  Min.,  p.  14;  App.,  p.  29.  — Crystals  from  Wemyi,  Lena  gold  district,  Siberia;  Samoi- 
lofT,  [Ver.  russ.  min.  Gesefls.,  43,  237, 1905];  Zr.  Kr,  44.  87;  from  Pralorgnan,  Vald'Aosta,  Italy; 
Millosevich,  Rend.  Ace.  Line,  16,  (1),  3*20,  1906;  from  Brusson,  Val  d'Aosta;  Colomba,  Att 
Ace.  Torino,  42,  904,  1907. 

Structure  planes;  Mug^,  Jb.  Min.,  2,  55,  1899. 

Nuggets  with  concentric  structure,  from  New  Guinea;  Liversidge,  Proc.  Roy.  Soc.  N.  S.  W., 
40,  161,  1906;  also  internal  structure  of  some  crystals,  ibid.,  41,  143,  1907. 

Gold  in  meteorites;  Liversidge,  Proc.  Roy.  Soc.  N.  S  W.,  Sept.,  1902. 

G0LD8CHMIDTITB,  App.,  p.  30.  —  Shown  by  Palache,  Zs.  Kr.,  34,  542,  to  be  identical  with 
sylvanite,  (100)  on  goidschmidtite  becoming  (101)  on  sylvanite.  The  position  of  a  number  of  the 
goldschmidtite  forms  was  due  to  twinning. 

Oeorceixite.     E.  Hussak,  Min.  petr.  Mitth.,  26,  338,  1906. 

Microcrystalline,  in  roiled  pebbles. 

H.  =  6.  G.  from  3.036  to  3.123.  Luster  non-metallic,  jasper-like  on  fresh  fracture.  Color 
various  shades  of  brown  and  white.  In  thin  section  appears  as  an  aggre^te  of  small  coloiless 
irregular  grains,  with  brown  powder  between.  Optically  uniaxial  and  positive.  Index  of  refrac- 
tion, 1.6253  (Gaubert,  Bull.  Soc.  Min.,  30,  108,  1907).  Weak  double  refraction.  CompositioQ, 
(Ba,Ca,Ce)0  2Al203-Pa05  5HjO.     Analyses  (by  G.  Florence  of  material  from  Rio  Abagtd)  gaw: 

H,0 

14.62  =  93.20 
15.74  =  10  J  00 
14.73  =  100  21 
16  14  =  100.00 

Analyses  la  and  2a  are  recalculated  from  1  and  2  by  subtracting  the  SiO,,  Fe^O,  and  TiO,  as 
Impurities.  Qualitative  testa  showed  SrO  in  some  specimens.  Occurs  as  rounded  pebbles  in 
the  diamond  sands  of  Brazil,  commonly  called /ava«.  Named  from  H.  Gorceix,  the  first  director 
of  the  School  of  Mines,  Ouro-Preto,  Mmas  Geraes. 

G08LARITE,  Min.,  p.  939;  App.,  p.  30.  —  Cuprogoalarite  is  a  variety  containing  copper  dfr* 
scribed  by  Rogers,  Kansas  Univ.  Q.,  8,  105,  1899.     Occurs  as  a  translucent  light  greenish  blue 


SiOj 

FeA 

P^O, 

AlA 

BaO 

CaO 

CeO 

TiO, 

1.      1.55 

4.10 

22.74 

35.00 

15.42 

3.55 

1.55 

0.67 

la 

■   •  •   • 

22.48 

37.68 
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3.82 
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2.     0.50 

1.67 

21.47 
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2a 

•    •  •  • 

23.52 

38.56 
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2.45 
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incrustation  on  the  wall  of  an  abandoned  zinc  mine  at  Galena.  Cherokee,  Kansas.  H.  «  2.     On 
exposure  to  the  air  loses  part  of  its  water  and  becomes  white.     Analysis: 

SO,  ZnO  CuO  FeO  Hfi  Insol. 

[27.02]  23.83  6.68  0.13  41.76  0.58  -  100 

GdTHiTE,  Min.,  pp.  247,  1036.  —  Crystallographic  and  optical  studies;  Cesltro  and  Abraham, 
Bull.  Acad.  Roy.  d.  Belg.,  179,  1903. 

Qraftonite.     S.  L.  Penfield,  Am.  J.  Sc.,  9,  20,  1900. 

Monoclinic.  Axes  A  :  6  :  c  =  0.886  :  1  :  0.582;  3  «  66^.  Forms:  a  (100),  6  (010),  m  (110), 
/  (120),  n  (130),  £f  (Oil),  e  (021),  p  (111).  Fundamental  measurements  only  approximate; 
bAd  =  62*»;  bAm  =  51^ 

In  rough  composite  crystals  in  which  the  graftonite  is  closely  interlaminated  with  a  pale- 

freen  triphylite.  the  latter  usually  dark  from  alteration.  The  plane  of  lamination  is  parallel  to 
(010)  of  the  graftonite,  the  two  minerals  being  intergrown  in  such  a  way  that  the  macro-axis 
of  triphylite  is  parallel  to  the  clino-axis  of  graftonite  and  (102)  of  the  former  coincides  with  (010) 
of  the  latter. 

H   =5.    G.  »  3.672.     Luster  vitreous  to  resinous.    Color  when  fresh,  a  delicate  salmon-pink, 
resembling  litbiophilite  (but  usually  dark  from  alteration). 
Composition,  R,P,0,,  with  R  =«  Fe,  Mn  and  Ca. 
Analyses,  1,  Penfield,  on  the  fresh  mineral;  2,  Ford,  material  partly  altered  and  oxidized: 

P^O,       FeA       FeO       MnO       MgO       CaO        Li,0      Na,0       K,0        H,0 

1.41.20        ...         30.65       17.62      0.40        9.23        0.33*      0.75-100.18 

2.  40.80       10.16      24.28       15.38       . . .  7.25         . . .  1.15        0.14         1.17  -  100.33 

*  Containing  some  Na,0. 

B.  B.  darkens  and  fuses  at  2  to  a  slightly  magnetic  globule;  gives  a  bluish  green  color  to  the 
flame ;  reacts  for  manganese  with  sodium  carbonate.     Readily  soluble  in  hydrochloric  acid. 

From  the  south  side  of  Melvin  Mountain  five  miles  west  of  Grafton,  New  Hampshire;  occurs 
sparingly  in  a  pegmatite  vein  with  beryl,  black  tourmaline,  garnet,  etc. 

Grahamite.  Min..  p.  1020;  App.,  p.  30  —  From  study  of  occurrence  in  Ritchie  Co..  W.  Va., 
thought  to  be  an  oxidation  product  of  petroleum;  White,  Bull.  Geol.  Soc.  Amer.,  10,  277,  1899; 
Zs.  Kr.  34,  205. 

Qrandidierite.  A,  Lacraix,  Bull.  Soc.  Min.,  26,  85,  1902;  27,  259,  1904;  C.  R.,  137, 
582,  1903. 

Orthorhombic.  In  anhedral  elongated  individuals  up  to  8  cm.  in  length;  these  show  two 
cleavages  in  the  zone  of  elongation,  a  (100)  and  b  (010),  the  former  more  perfect. 

G.  ■»  2.99.  Luster  vitreous,  on  the  cleavage  surface  a  somewhat  pearly.  Color  bluish  green. 
Extinction  parallel.  Ax.  pi.  ||  c  or  transverse  to  the  direction  of  elongation.  Bxa  -La.  Bire- 
fringence negative.  Indices  (Na)  a  =  1.6018,  ^  =  1.6360.  y  =  1.6385.  2VNa.  =•  30°  16'.  Also 
by  measurement  2  £Na  =•  49®  30'.  2Effr  =  52**  (Tl.).  Dispersion  p  <  v.  Strongly  pleochroic, 
with  a  >  B  >  y.  In  thin  sections  colorless  in  direction  of  elongation,  blue  and  green  transverse 
to  this.  Sections  normal  to  an  optic  axis  showing  blue  brushes  on  a  white  ground,  belonging  to 
the  same  type  as  andalusite. 

Composition,  a  basic  silicate,  calculated  formula  7Si02,ll(Al,Fe)204,  7(Mg,Fe,Ca)0,  2(Na, 
K,H)20. 

Analysis,  Pisani: 

SiO,         Al.,0,        FeA        FeO        MgO        CaO       Na,0         K,0         H,0 
20.90        52.80         6.60  4.86         9.65         2.10        2.22  0.40         1.25  -  100.78 

B.  B.  infusible;  unattacked  by  acids. 

Occurs  as  an  accessory  constituent  of  a  pegmatite  and  an  aplite  from  the  faults  of  Andraho- 
mana,  near  Fort  Dauphin,  in  the  extreme  southern  part  of  Madagascar.  It  is  associated  with 
quartz,  orthoclase  and  microcline,  almandite,  spinel,  also  biotite  and  andalusite;  encloses  the 
other  rock  elements  in  a  poikilitic  manner.  Grandidierite  is  easily  altered,  passing  into  a  ^reen 
fibro-lamellar  substance  apparently  related  to  kryptotite.  Named  after  M.  Alfred  Grandidier, 
who  has  described  the  geography  and  natural  history  of  Madagascar. 

Graphite,  Min.,  pp.  7,  1036;  App.,  p.  31.  —  Description  of  occurrences  in  Styria  and  in 
Ceylon;  Weinschenk,  [Abh.  bayer.  Akad.  Wiss.,  21.  233  and  281,  1900];  Zs.  pr.  Geol.,  1900.  8, 
36  and  174;  Zs.  Kr.,  36,  316.     In  basalts  of  lower  Rhine;  Brauns,  Centralbl.  Min.,  97,  1908. 

Qreenalite.    C.  K.  LeUK  Mon.  43,  U.  S.  G.  S.,  1903. 

Name  given  to  a  green  hydrated  ferrous  silicate  occurring  in  the  form  of  granules  in  the 
cberty  rocks  associated  with  the  iron  ores  of  the  Mesabi  district,  Minn.  Resenibles  giauconite 
(and  was  originally  called  so)  but  shows  no  potash. 
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Greenockite,  Min.,  pp.  69,  1036;  App.,  p.  31.  —  On  calcite  from  Joplin,  Mo.;  Cornwall, 
Am.  J.  Sc.,  14,  7,  1902.  Occurrence  with  smitbsonite  at  Monteveccbio;  Lovisato,  Rend.  Ace. 
Line,  12,  (2),  642,  1903. 

GuARiNiTE,  Min.,  p.  717;  App.,  p.  31.  —  Discussion  of  chera.  comp.  by  Zambonini;  CentralW. 

Min.,  524  and  667,  1902.  Crystals  studied  gave  axial  ratio:  &  :  b  :  h  -0.99268  :  1  : 0.37008. 
G.  between  2.9  and  3.3.  Double  refraction  like  that  of  quartz.  2V  =»  near  90**.  Axial  pi.  I  c. 
Bxa  =  a.  Strong  dispersion  p  >  v.  Pleochroism  a  -"  canary  yellow;  b  «  colorless;  c  =  very 
pale  yellow.     Axial  ratio  and  optical  properties  agree  closely  with  those  of  danburite. 

GuMMiTE,  Min.,  p.  892;  App.,  p.  31.  — Ratio  of  radium  to  uranium;  Boltwood,  Am.  J.  Sc., 
18,  37,  1904. 

Gypsum,  Min.,  p.  933;  App.,  p.  31. — Oryst. — Crystals  from  Lebo,  Coffey  Co.,  Kansas; 
Rogers,  Am.  J.  Sc.,  9,  364,  1900;  from  Tarajungitsok,  Godhavn  District,  Greenland;  Steenstrup, 
[Medd.  om  Gronl.,  24,  294,  1900);  from  the  Bad  Lands,  So.  Dakota  with  (13.7.0);  Rogers, 
Sch.  Mines  Q.,  23,  133,  1902;  from  Ballabio,  with  new  forms  (2l2),  (313);  Artini,  Rend.  Roy. 
Inst.  Lomb.,  36,  1181,  1903;  sand  crystals;  Delkeskamp,  Zs.  fOr  Naturwiss.,  Halle,  75,  N3, 
1302;  crystals  from  dolomite  limestone,  Wietze,  Hannover;  Hdfer,  Ber.  Ak.  Wien,  113,  (I),  169, 
1904;  crystal  from  Bellisio,  with  (3l4);  Cesdro,  Bull.  Ac.  Belg.,  140,  1905;  from  marble  of  Car- 
rara;  D  Achiardi,  Att.  Soc.  Tosc.  Sc.,  Mem.,  21,  1905;  unusual  crystals  from  salt  springs  at 
Pachpadra,  Jodhpur,  Rajputana;  Fermor,  [Rec.  Geol.  Sur.  India,  32,  231,  1905];  Zb.  Kr,  43, 
620;  crystals  from  Igmdnd,  Hungary;  Torborflfy,  Foldt.  Kozl.,  37,  312,  1907;  crystals  from 
sulphur  caves  near  I^mano,  Siena;  Manasse,  Att.  Soc.  Tosc,  23,  1907.  Microscopic  study  of 
the  crystallization  of  gypsum;  Maschke  and  Vater,  Zs.  Kr.,  33,  57;  crystals  from  Celine  di  Or- 
tomiano,  Siena;  Viola,  Rend.  Ace.  Line,  17,  (1),  501,  1908.  Etched  crystals;  Wiegers,  Zs.  fur 
Natun^'iss.,  Halle,  73,  266,  19(X).  Naturally  etched  crystals  from  Kommem,  Bohemia;  Muhl* 
hauser,  Min.  Mitth.,  20,  367,  1901  Etching  figures,  natural  and  artificial,  fail  to  show  the  ex- 
istence of  a  plane  of  symmetry;  Viola,  Zs.  Kr.,  36,  220,  1901. 

Dispersion;  Kfini^,  [Ann.  d.  Phys.,  69,  1,  1899);  Zs.  Kr  ,  36, 193.  Effect  of  low  temperatures 
upon  optical  properties;  Panichi,  [Mem.  Ace.  Line,  4,  389,  1902];  Zs.  Kr.,  40,  88. 

Occ.  at  Cetine  di  Cortorniano,  near  Rosia,  Siena;  Pelloux,  Rend.  Ace.  Line,  10,  (2),  10, 1901; 
in  Kansas;  Grimsley  and  Bailey,  Uni.  Geol.  Sur.  Kansas,  6. 

Conditions  of  formation  discussed;  van't  Hoff  with  Armstrong,  Hiurchsen,  Weigert,  Ber. 
Ak.  Berlin,  559,  1900;  570,  1140,  1901. 

Gyrolite,  Min.,  p.  566.  Study  of  crystals  from  Niakomat  and  other  Greenland  localities 
by  Boggild,  Medd.  om  Gronl.,  34,  93, 1908,  gave  the  following  new  facts:  Crystallization  rhombobe- 
dral  tetartohedral.  Axisc  =  1.9360.  Forms  c(OOOl),  r(lOil),  m(  1012).  Angles:  r  :  c  =  *65^S4'; 
u  '  c  =  48°  ir.  Crystals  small  hexagonal  plates,  with  curved  faces  giving  inexact  meah:"re- 
ments.  Crystals  easily  etched,  figures  showing  tetartohedral  symmetry.  Cleavage  per. !;  c (0001). 
Six  rayed  percussion  ng.     Optically  — .     w  =«  1.5645.     €  «  1.5590. 

Anal.:  SiO^,  54.83;  AIA»  4.58;  CaO,  31.15;  Na^O,  1.74;  HA  8.14;  total,  100.44. 

Discussion  of  relations  to  other  occurrences  of  gyrolite  and  other  similar  zeolites.  The 
mineral  from  Niakomat  has  been  described  as  a  new  species,  reyeriie,  which  see. 

New  occurrences  in  Scotland;  Currie,  Min.  Mag.,  14,  93,  1905.  Occurrence  (with  aoil.) 
in  diabase  from  Mogy-guass6,  Sao  Paulo,  Brazil;  Hussak,  Centralhl.  Min.,  330,  1906. 

Thought  to  be  indentical  with  zeophyllite;  Comu,  Centralbl.  Min.,  80,  1906. 

Hackmanite.    L.  U,  Borgttrdm,  Geol.  FOr.  FOrh.,  23,  563,  1901 ;  Zs.  Kr.,  37,  284. 

Isometric;  in  dodecahedrons. 

H.  -  5.     G.  «  3.32  —  3.33. 

Color  reddish  violet,  becoming  colorless  on  exposure  to  daylight.  Transparent  and  isotropic. 
Refractive  index  (Na)  -  1.4868. 

Composition:  —  Member  of  sodalite  group.  It  mav  be  regarded  as  a  sodalite  with  6.23  pc. 
of  the  ''white  ultramarine  compound"  Na4[Al(NaS)]Ala(Si04),  of  Br5gger  and  Bachstr5m  (Zi. 
Kr,  18,  223,  1890). 

Analysis: 

SiO,    AljO,   FeA  CaO  Na,0   K,0    d       S 
}  36.99  31.77    0.17    0.05   25.84   0.16   6.44   0.39  -  101.81  lessO  (-  CI,S)  1.64  -  100.17 

Soluble  in  dilute  hydrochloric  acid  with  evolution  of  H^S  and  the  separation  of  a  small  amount 
of  flocculent  silica. 

Occurs  in  the  rock  called  tawite  (W.  Ramsay)  from  the  Tawa  valley  in  the  Lujaur-Urt  on  the 
Kola  peninsula,  Lapland.  Tawite  consists  of  hackmanite  with  segirite,  also,  as  accessories,  nephe- 
lite,  albite,  microcline,  eudialyte,  etc.     Sometimes  altered  on  the  exterior  to  natrolite. 

Named  after  Dr.  Victor  Hackman. 
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Haidingerite,  Min.,  p.  827.  —  Artificial  production ;  de  Schulten,  Bull.  Soc.  Min.,  26, 18, 1903; 
also  of  the  corresponding  barium  and  strontium  compounds;  id.,  ibid.,  27,  104,  1904. 

Halite,  Min.,  pp.  154,  1036;  App.,  p.  32.  — Crystals  from  Sicily  with  pseudo-rhombohedral 
symmetry;  Andr^e,  Centralbl.  Min.,  88,  1904.  Influence  of  various  dissolved  salts  on  the  crystal 
form  of  sodium  chloride;  Kdrbs,  Zs.  Kr.,  43,  451,  1906. 

Determination  of  refractive  index  from  Stassfurt,  coloriess  and  blue;  Dudenhausen,  Jb.  Min., 

1,  22,  1904.  Artificial  dichroismof  blue  halite;  Siedentopf,  [Verb,  deutsch.  phys.  Ges.,  621, 1907] ; 
Jb.  Min.,  1,  57,  1908. 

Cause  of  blue  color;  Ochsenius,  Centralbl.  Min.,  381, 1903;  Focke  and  Bruckmoser,  Min.  Mitth., 
26,  43,  1906;  Comu,  Jb.  Min.,  1,  32,  1908. 

Analyses  of  occurrences  in  recent  lavas  from  Vesuvius;  Casoria,  [Ann.  R.  Scuola  sup.  di  aerie, 
di  Portici,  4,  1,  1903];  Zs.  Kr.,  41, 276;  also  Brauns;  Centralbl.  Min.,  321,  1906;  and  Lacroix,  Bull. 
Soc.  Min.,  30,  239, 1907. 

Deformation  underpressure;  Rinne,  Jb.  Min.,  1,  114,  1904. 

Cubic  crystals  found  in  volcanic  ash  from  Mt.  PeI4e,  Martinique;  Lacroix,  Bull.  Soc.  Min.,  28, 
68,  1905.     Occurrence  in  Bilma  oasis,  Sahara  desert;  Lacroix,  ibid.,  31,  40,  1908. 

Halloybite,  Min.,  p.  688.  —  Anal,  from  Edwards  Co.,  Texas;  var.  leminUe  from  Ventura  Co., 
Calif.;  Merrill,  U.  S.  Nat.  Mus.  Rep.,  (2),  330, 1899;  Zs.  Kr..  36,  73.  Chem.  constitution;  McNeil, 
Jour.  Amer.  Chem.  Soc.,  28,  593,  1906. 

Occurs  somewhat  abundantly  as  a  pink  clay  (anal.)  at  the  lepidolite  mine  near  Pala,  San  Diego, 
Cal. ;  Schaller,  Am.  J.  Sc.,  17, 191, 1904. 

Hamlinitb,  Min.,  p.  762.  —  Suggested  by  Prior,  Min.  Mag.,  12,  249,  1900,  that  hamlinite 
florencite,  plumbogummite,  beudantite  and  svanbei^te  are  members  of  one  group,  as  follows: 

r  AK 
Hamlinite  2SiO.3Al,0,-2Pa05.7H,0  87**  2'  c  -  1.1353 

Svanbeigite  2Sr0.3AiA.P,0v2S0,.6H,0  89*»  25'         c  -  1.2063 

Plumbogummite         2Pb0.3AlA-2P20».7H,0  

Beudantite  2Pb0.3Fe,03.PA.2S03.6H,0         88**  42'         b  ^  1.1842 

Florencite  Ce,0,.3AlA.2P203.6H,0  88*»  66'         i  -  1.1901 

Identified  in  the  diamond-bearing  sands  of  the  Serra  de  Congonhas,  Diamantina,  Brazil; 
Hussak,  Ann.  Nat.  Hofmus.,  19,  93, 1904;  Am.  J.  Sc.,  19,  202,  1905. 

Material  from  Binnenthal,  Switzerland,  described  originally  by  Solly;  Nature,  71,  118;  Min. 
Mag.,  14,  80,  1905,  as  a  new  species  and  named  bowmanite,  was  proven  by  Bowman;  Min.  Mag., 
14,  389,  1907,  to  be  identical  with  hamlinite.  Occurs  in  small  honey-yellow  crystals  forming 
either  hexagonal  plates  or  combinations  of  rhombohedron  and  base.  Some  of  the  plates  show  in 
convergent  polarized  light  a  division  into  six  triangular  biaxial  sectors,  showing  that  the  mineral 
is  peeudo-hexagonal.     Analyses  given. 

Hampdenite.  Name  given  to  serpentine  occurring  at  Chester,  Mass.,  enclosing  serpentine 
pseudomorphs  after  olivine  (hampahirile) ;  Roe  and  Parsons,  Bull.  Minn.  Acad.  Sci.,  4,  2,  268, 
276,  1906;  and  Palache,  Am.  J.  Sc.,  24,  491,  1907. 

HampBhirite,  see  under  ChryaolUe. 

Hancockite,  App.  I,  p.  32.  —  Described  by  Penfield  and  Warren,  Am.  J.  Sc.,  8,  339,  1899. 

Approximate  measurements,  on  crystals  elongated  ||  &,  yielded  the  angles:  ce  (001  A  101) -»  36^  15', 
ca  (101  A  100)  -  30*»  45',cr  (001  A  iOl)  -  63^  nn"'  (111)  A  (lli)«67*»;  these  are  near  the  cor- 
responding angles  for  epidote.     Analyses  by  Warren  yielded: 

SiO,       AlA  FeA    Mn,0,  PbO    MnO     MgO       CaO       SrO       H,0 

1.     30.99      17.89      (1)12.33       1.38      (1)18.53     2.12      0.52        11.50     3.89       1.62-100.77. 

2.  30.88     17.99  12.96       ....  17.47    2.96*     1.02  15.33  1.62 

*  MugO,  not  determined. 

II  in        It!  II  lit  III 

The  formula  is  that  of  epidote,  R(ROH)R,(SiO«),;  here  R  -  Pb,  Ca,  Sr,  Mn  and  R  -  Al,  Fe 
III 
And  Mn 

Hannatitb,  Min.,  p.  832.  —  From  guano  deposits  in  Australia,  with  analysis;  Maclvor,  Cham* 
J^ewB,  86, 181,  217,  1902. 
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Hardybtonite,  App.,  p.  32.  —  Wolff  has  determined  the  indices  of  refraction,  as  follows: 
«Na  =  1.6691,  €Na  =  16568;  «Li  -  1.6758,  eu  -  1.6647. 
A  new  analysis  gave: 


SiO,      A1,0,       FeA         ZnO       MnO         CaO        MgO 
37.78       0.91  0.43         23.38        1.26         34.22       0.26 


K,0     Na,0 
0.78     1.10 


Tgn. 

0.34  »  100  46. 


The  alkalies,  not  shown  in  an  earlier  analysis,  may  be  due,  at  least  in  part,  to  impurities.  Proc 
Amer.  Acad.,  36,  113,  1900. 

Harmotome,  Min.,  p.  581;  App.,  p.  33. — Crystals  from  Sarrabus,  Sardinia;  D'Achiardi. 
Mem.  Soc.  Tosc,  17,  1900;  from  Scottish  localities;  Goodchild,  [Trans.  Geo!.  Soc.  Glasgow,  12, 
Suppl.,  1-68,  1903];  Zs.  Kr.,  46,  306. 

Harttite.     E.  Hussak,  Min.  Mitth.,  26,  339,  1906. 

Hexagonal.  Occasionally  in  microscopic  crystals  with  hexagonal  cross  section.  Microciystal- 
line,  in  rolled  pebbles. 

H.  =  4.5-5.  G.  ■=  3.21.  Luster  non-metallic.  Color  flesh-red,  seldom  yellow  or  white.  Id  thin 
section  appears  as  an  aggregate  of  small  colorless  grains  and  crystals. 

Optically  uniaxial  and  positive. 

Composition,  (Sr,Ca)0.2AIAP205.SO,.5H20. 

Analysis  by  G.  Florence  of  material  from  Rio  Sao  Jose  gave: 


P,0. 

21.17 

SO, 

AlA 

SrO 

CaO 

CeO 

TiO, 

R,0 

1. 

11.53 

33.36 

16.80 

2.80 

1.02 

1.42 

12.53  -  100.93* 

2. 

21.64 

11.78 

34.40 

17.17 

2.19 

•   •  •  • 

•  ■  •  • 

12.81  »  100.00 

*  Summation  of  anal.  1  is  given  bv  author  as  100.27.  Probably  there  is  a  misprint  in  case  of 
percentage  of  CaO  which  should  read  ^.14  in  order  to  account  for  CaO  »  2.19  of  anal.  2. 

Analysis  2  is  recalculated  from  1  by  deducting  the  CeO  and  TiO,  as  impurities 
Occurs  in  the  diamond  sands  of  Brazil  as  rounded  pebbles,  commonly  called /amu. 
Named  from  F.  Hartt,  the  first  director  of  the  Geological  Survey  of  Brazil. 

Hatch ETTOLiTE,  Min.,  p.  727.  —  Possible  occurrence  on  Mt.  Bity,  Madagascar;  Lacroix,  Bull. 
Min.  Soc,  31,  246, 1908. 

Hauerite,  Min.,  p.  87.  —  Belonging  to  tetartohedral  class  of  isometric  system;  Scacchi, 
[Rend.  Ace.  Sci.  NapoK,  6,  164,  1899]j  &,  Kr.,  34,  294.  Crystals  from  Raddusa  with  newfonn, 
fi  (477);  Goldschmidt  and  Schr6der,  Zs.  Kr.,  46,  214,  1908. 

Chemical  reactions  between  hauerite  and  metals  at  ordinary  temperatures;  Strtiver,  CoDtralbl. 
Min.,  257, 1901 ;  Rend.  Ace.  Line,  10,  (1),  124, 1901 ;  study  continued  with  reactions  between  iroQ 
sulphides  and  various  metals;  id.,  Centralbl.  Min.,  401,  1901;  action  of  potassium  chlorate  upoo; 
Spezia,  Att.  Ace.  Torino,  43,  April,  1908. 

Hausmannxte,  Min.,  pp.  230,  1036;  App.,  p.  33.  — Crystals  from  Brazil: 
Koechlin,  Min.  Mitth.,  27,  260,  1908. 

HaIiYNITE,  Min.,  p.  431 ;  App.,  p.  33.  —  Variation  of  refractive  indices 
with  variation  in  composition ;  Gaubert,  Bull.  Soc.  Min.,  28,  188,  1905. 

Hatesine,  see  Bechiliie. 
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Hellandite.  W.  C.  Brdgger,  [Nyt  Mag.  f.  Naturv,  Christiania,  41,  213, 
1903);  Zs.  Kr.,  42,  417,  1906. 

Monoclinic.  Axes  A  :  6  :  c=  2.0646  :  1  :  2.1570;  fi  =  109*'  45'.  Forms: 
a  (100),  fe(OlO),  C(P01);  m  (110),  ( (120),  a  (540),  n  (320),  x  (101).  «/ (101? . 
r  (i03),  i  (205),  e  (201),  q  (301),o  (Oil),  p  (122).     Angles  mm'"  -  125^  32', 

nfe=  ♦  37°  40',  ea'  -=*  28°  20',  aW^  -  *  39*»  30'. 

Crystals   are   prismatic   in    habit,   being  elongated  parallel    to  e  axis. 
Twins,  tw.  pi.  (1)  c,  in  contact  twins,  (2)  a,  shown  by  twinning  striations 
and  lamellae,  best  seen  in  the  thin  sections. 
H.  =  5.5.     G.  «=  3.70.     Color  nut  brown  to  brownish  red. 
Optically +.     Ax.  pi.  ±  b.  c  inclined  43i®  to  c  in  acute  angle  fi.    Axial 
angle  about  80*^.     Birefringence  about  0.01. 

Composition,  2RO.3RA-4SiOa.3HaO  or  either  CaaR3(R(OH),),(SiOj4  or  Ca,(R(OH)),(SiOJr. 

Ill 
»  Ca  chiefly;  R  ««  Al,  Fe,  Mn,  and  the  cerium  metals. 


Hellandite 
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Analyses,  1,  O.  N.  Heidenreich;  2,  L.  Andersen- Aars. 
SiO,    AljO,  Fe,0,  Mn A  Ce.O^  Yfi^    Er A  ThO,  CaO  MgO  Na,0  K,0    H,0 

1.  23.55    10.22   2.64     5.69  40.12  10.05 0.26   0.06     7.55      -100.14 

2.  23.66    10.12    2.56    5.91     1.01  19.29   15.43   0.62   9.81    0.10   0.23  0.06    11.75  ♦-  100.55 

*  6.00  p.  c.  by  heating  up  to  500^,  the  remainder  at  red  heat.  5.00  p.  c.  therefore  of  the  water 
content  was  considered  constitutional  and  the  rest  as  due  to  alteration. 

Fuses  in  the  Bunsen  burner  flame.     Easily  soluble  in  HCl. 

Found  in  pegmatite  veins  near  Kragerd,  Norway,  associated  with  tourmaline,  apatite,  titanite, 
phenacite,  thorite,  and  allanite. 

Alters  readily,  chiefly  by  taking  on  more  water,  into  a  yellow  or  white  earthy  matenai. 
Pseudomorphs  of  microcline  after  hellandite  were  observed. 

Hematite,  Min.,  pp.  213,  1037;  App.,  p.  34.  —  Study  of  crystals  from  various  localities  gave 
c*  axis  »  1.3654  as  an  average;  Melczer,  Zs.  Kr.,  37,  580,  1903;  crystals  from  iEtna;  Franco,  Att. 
Ace.  Gioenia,  Catania,  IT,  1,  1903;  from  Binnenthal,  Switzerland;  Harre,  Zs.  Kr.,  42,  280;  from 
Minfts  Geraes,  Brazil,  showing  rare  scalenohedron  (62S7)  and  new  one  (1344);  Dufet,  Bull.  Min. 
Soc.,  26,  60,  1903;  prismatic  crystals  from  Guanajuato,  Mexico;  McKee,  Am.  J.  Sc.,  17,  241,  1904; 
crystals  from  Aosta,  Italy  (titaniferous);  Millosevich,  Rend.  Ace.  Line,  15,  (1),  321,  1906;  from 
Psidru,  Sardinia;  Millosevich,  ibid.,  16,  (1),  632,  1907;  artif.  crystals;  Munroe,  Am.  J.  Sc.,  24, 
485,  1907;  crystals  from  Vesuvius  (eruption  of  April,  1906);  Johnston-Lavis  and  Spencer,  Min. 
Mag.,  15,  60, 1908;  from  Kakuk  Mts.,  Hungary,  with  new  form, ;  (437l);  Zimdnyi,  Centralbl.  Min., 

3.  1908. 

Optical  constants;  Fdrsteriing,  Jb.  Min.,  Beil.,  25,  344,  1908. 

Eisenrose  from  St.  Gotthard  giving  black  streak;  Hogenraad,  Zs.  Kr.,  39,  396.  Parting  on 
hematite  from  Franklin  Furnace,  N.  J.;  Moses,  Am.  J.  Sc.,  20,  283.  Law  of  parallel  growth  with 
rutile,  which  see.  Study  of  magnetic  properties;  Westman,  [Upsala  Uni.  Arsskrift,  2, 1896];  Zs.  Kr., 
31,  309;  Abt,  [Ann.  d.  Phys.,  67,  474,  1899];  Zr.  Ks.,  35,  191 ;  Kunz,  Jb.  Min.,  1,  62,  1907. 

Herctnite,  Min.,  p.  223;  App.,  p.  34.  —  Occurs  in  masses  in  the  tin  drift,  Moorina,  Tasmania; 
Petterd  (anal,  by  Millen),  Notes  on  Tasmanian  Minerals,  priv.  publ.,  John  Vail,  Gov't  printer, 
Tasmania. 

Herderitr,  Min.,  p.  760;  App..  p.  34.  —  Crystals  from  Epprechtstein,  Fichtelgebirge,  Bavaria; 
Backing,  Centralbl.  Min  ,  294,  1908 

Herschelite,  see  ChabazUe. 

Hessenbergite,  Min.,  p.  1037.  —  By  comparison  of  crystal  angles,  etc.,  the  identity  of  hessen- 


gies,  etc. 
iTing,  Zs. 


beigite  (sideroxene)  with  bertrandiie  is  strongly  suggested.     GriinTing,  Zs.  Kr.,  39,  386. 

Hessite,  Min.,  pp.  47,  1037;  App.,  p.  35.  — Crystals  from  Boulder  Co.,  Colo.;  Palache,  Am. 
J.  Sc..  10,  426.  1900;  Zs.  Kr.,  34,  547. 

Anal,  of  material  from  San  Sebastian,  Jalisco,  Mexico;  Hillebrand,  Am.  J.  Sc.,  8,  298,  1899. 

Heteromorphite,  see  under  Plagionite. 

Heulandite.  Min.,  p.  574;  App.  p.  35.  — Oryst.  —  Crystals  from  Iceland;  Jeremejew,  [Bull. 
Acad.  Sc.  St.  P^tersbourg,  9,  5,  1898];  Zs.  Kr.,  32,  428;  from  granite  of  Baveno  with  opt.  study; 
Artini,  Rend.  Ace.  Line,  11,  (2),  364,  1902;  from  Scottish  localities  with  following  new  forms, 
€l(101),  w  (032).  n(lll).  Mineral  considered  to  be  tridinic,  pseudo-monoclinic.  Goodchild, 
[Trans.  Geol.  Soc.,  Glaseow,  12,  Suppl.,  1-68,  1903];  Zs.  Kr.,  45,  306;  from  Petersdorf,  near 
Zdptau,  Mfthren;  Kretscnner,  Ontralbl  Min..  612,  1905;  from  East  Greenland  with  new  form 
r  (501)  (Henry  Glacier);  Btoild,  Medd.  om  Gr6nl..  28,  120,  1905;  from  Werris  Creek,  N.  S.  W.; 
Anderson,  Rec.  Aus.  Mus.,  6742i2,  1907;  from  Nadap,  Hungary,  with  anal.;  Mauritz,  Ann.  Mus. 
Nat.  Hung.,  550,  1908;  from  basalt  of  Montresta,  Sardinia;  Deprat,  Bull.  Min.  Soc,  31,  181,  1908; 
also,  Millosevich,  Rend.  Ace.  Line,  17,  (1),  267,  1908;  and  (with  anal.);  Pelacani,  ibid.,  17,  (2), 
70,  1908. 

Opt. —  Effect  of  low  temperatures  upon  optical  properties;  Panichi  [Mem.  Ace.  Line,  4, 
389, 1902],  Zs.  Kr.,  40, 86;  from  Biella,  Italy,  with  optical  and  chemical  study;  Zambonini,  Zs.  Kr., 
40,  266,  1904;  refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  30,  104,  1907. 

Obem.  —  Anal,  from  Crownprinoe  Rudolf  Island;  Colomba,  [Gsservazioni  Sci.  spedizione 
polare,  Duca  Abruzzi.  Milano,  1903];  Zs.  Kr.,  41,  279.  Study  of  rule  played  by  water  in  the 
constitution;  Zambonini,  [Mem.  Ace.  Line,  5,  344;  6,  102,  1905];  Zs.  Kr.,  43,  395;  also  Ferro, 
Rend.  Ace.  Line,  14,  (2),  140,  1905.  Anal,  of  material  from  Iceland  with  discussion  of  chem. 
comp.;  S.  Hillebrand,  Ber.  Acad.  Wien,  115,  712,  1906.  Anal,  of  material  from  Teigarhorn, 
Iceland,  with  discussion  of  composition;  Baschieri,  Att.  Soc.  Tosc,  24,  1908.  Discussion  of 
chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  96,  1908. 

Absorption  of  various  liquids  on  cooling  after  having  been  heated;  Gaubert,  Bull.  Soc.  Min., 
26,  178,  1903. 
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HibBchite.     F.  Comu,  Min.  petr.  Mitth.,  24,  327,  1905;  25,  249,  1906. 

Isometric.  In  minute  crystals,  octahedrons  and  less  often  dodecahedrons;  very  larely  iso- 
lated, usually  grouped  in  parallel  position  enveloping  dodecahedrons,  or  grains,  of  melanite.  No 
cleavage.  Very  brittle.  H.  «=  6.  G.  =  3.05.  Colorless  or  pale  yellow.  Optically  isotropic; 
occasionally  shows  optical  anomalies,  analogous  to  those  of  garnet.     Refractive  index  1.67 

Composition  as  lor  lawsonite,  H^CaAlaSiaOto-  This  is  deduced  from  analysis  of  material, 
(l)consisting  of  melanite  (titanmeianite)  and  hibschite.  The  pure  garnet  gave  the  results  under 
(2),  leaving  (3)  as  the  composition  of  hibschite,  reduced  to  100. 

SiO,     TiO,  Fe,0,  AlA  CaO  MgO  H,0 

1.  Melanite -h  Hibschite        37.70*....  8.46  22.38  21.31  1.86  8.59-100.30 

2.  Melanite  {pare)                  32.15    6.08  20.99  6.65  32.45  0.68  0.95-99.95 

3.  HibechiU                            37.12     ....  32.82  13.72  2.64  13.70-100 

*  TiO,  determined  on  separate  sample  1.76  p.  c. 

B.  B.  infusible;  yields  water  freely.  Easily  attacked  by  acids  and  alkalies,  somewhat  less  so 
after  ignition. 

From  the  phonolite  of  the  Marienberg  near  Aussig,  Bohemia,  where  it  occurs  enveloping 
green  crystals  of  a  titaniferous  melanite  in  inclusions  in  a  calcareous  marl. 

Also  occurs  in  limestone  inclusions  from  the  basalt  of  Aubenas  in  the  Vivarais,  Ardeche,  cf. 
Lacroix,  Les  Enclaves  des  roches  volcaniques,  Mftcon,  1893,  p.  149,  and  Comu,  1.  c.  p.  265. 

Named  after  Professor  J.  E.  Hibsch. 

HiELMiTB,  see  under  Uraninite, 

Hillebrandite.    F,  E.  Wright,  Am.  J.  Sc,  26,  551,  1908. 

Orthorhombic;  radiating  fibrous.  Cleavage  probably  after  (110).  Brittle.  H.  about  5.5. 
G.  »  2.692.  Color  pure  porcelain  white,  often  with  faint  tinge  of  pale  green,  n  about  1 61. 
Birefringence  weak  to  medium,  negative.    2E  medium  with  strong  dispersion  v  >  p 

Comp.  Ca-SiO^.H.O;  SiO„  31.74;  CaO,  58.81;  H,0,  9.45. 

Anal,  by  E.  T.  Allen: 

SiO,       TiO,     AlA     Fe,0,FeO     MnO      MgO        CaO    Na,0       K,0      H,0 

32.59      0.02       0.23  015  0.01        0.04         57.76     0.03       0  05       9.36  -  10024 

In  HCl  separates  some  silica  but  otherwise  dissolves.  Difficultly  fusible  to  colorless  glassy 
bead,  giving  calcium  fiame. 

Found  in  contact  zone  between  limestone  and  diorite  in  Velardefia  mining  district,  Mexico, 
associated  with  gehlenite  and  spurrite.     Named  in  honor  of  Dr.  W.  F.  Hillebraud. 

HisiNQERiTE,  Min.,  p.  702.  — From  Ritenbeuk  or  Godhavn  district,  Greenland,  with  anal.; 
Nicolau,  [Medd.  om  Gr6nl.,  24,  215,  1901);  Min.  Grdnl.,  322. 

HlBtrixite.  W.  F.  Petterd,  Notes  on  Minerals  Occurring  in  Tasmania,  Proc.  Roy.  Soc.  Tas- 
mania, 18,  1902;  Zs.  Kr.,  42,  393.  Occurs  in  radiating  groups  of  priamatic  (orthorhombic) 
crystals,  striated  longitudinally  and  showing  indistinct  acute  terminations:  also  massive  with 
foliated  structure.  H.  <->  2,  slightly  sectile.  Luster  metallic.  Color  and  streak  steel-gny, 
when  massive  shows  iridescent  tarnish.     Analyses  on  material  regarded  as  puie. 


S 

Bi 

Sb 

Cu 

Fe 

1. 

24.05 

55.93 

10  08 

6.86 

5.18  -  102.10 

2. 

23.01 

56.08 

9.33 

6.12 

5.44-  99.98 

The  formula  deduced  is  7Bi3S,.2Sb,S,.5CuFeS,. 

Occurs  associated  with  bismuthinite  and  pyrite  in  a  massive  bod^  of  tetrahedrite  at  the 
Curtin-Davis  mine,  Ringville,  Tasmania.     Named  from  the  Latin  hyatnx  (Aistrix),  a  porcupine. 

HiTCHCOCKiTE,  scc  Plumbogummite. 

HoERNBBiTE,  Min.,  p.  817.  — Artif.;  de  Schulten,  Bull.  Min.  Soc.,  26,  81,  1903. 

HoUandite.  L.  L.  Fermor,  [Trans.  Min.  Geol.  Inst.  India,  1,  76,  1906] ;  Ree.  Geol.  Sur 
India,  36,  295,  1908.  A  cryst&llized  manganate  of  manganese,  barium  and  ferric  iron,  m(Ba,liol, 
MnOft  +  n  Fe^CMnO^),.  Author  discusses  its  relations  tocoronndiie,  which  sec.  Found  in  the 
K&jlidongri  manganese  mine,  Jh^bua  State,  Central  India.  Named  in  honor  of  T.  H.  HoUand 
Director  of  the  Geol.  Sur.  of  India 
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HoPEiTE,  Min.,  p.  808;  App.,  p.  35.  —  Crystals  from  Moresnet,  Belgium,  with  new  form  (130): 
also  opt.  study;  Buttgenbach,  Ann.  Soc.  Geol.  Belg.,  33,  M9,  1906;  crystals  fotmd  associated 
with  bone  breccia  in  a  cave  in  the  surfaca  lead  and  zinc  ores  of  Broken  Hill  mines,  northwestern 
Rhodesia,  studied  by  Spencer,  Min.  Mag.,  16,  1,  1908,  gave  following  new  facts  concerning  the 
mineral.  Fiom  measured  angles  (100):  (120)  -  49''  10'  and  (100)  :  (101)  »*  5(f  34'  was  calcu- 
lated ratio,  &  :  b  :  1^  ->  0.5786  :  1  :  0  4758.  Three  cleavages  a  (100)  perfect  with  pearly  luster 
on  cleavage  face;  6(010),  good;  c(OOl)  poor  but  showing  in  cracks  on  crystals.  H.  »  3.25. 
G.  -"3.0-3.1.  Cleavage  plate  parallel  to  6(010)  shows  interbanding  of  two  modifications, 
a-hopeite  and  ^-hopeite.  a-hopeite  has  higher  birefringence.  Acute  negative  bisectrix  ±  6(010). 
Az.  pi.  II  c  (001).  2E  »  58}^  approx.  ^-hopeite  lower  birefringence.  Bisectrix  as  in  a-hopeite. 
Ax.  pi.  sometimes  ||  c  (001),  sometimes  ±  c  (001).  In  first  case  2E  »  32}^  (approx.)  and  in 
latter  2E  »  20^  (approx.).  When  warmed  a-hopeite  is  destroyed  at  105^  C.  wnile  i9-hopeite 
becomes  opaque  onl^  at  139^  C.     ^-hopeite  has  slightly  lower  Sp.  G.  than  a-hopeite.    Analyses 

grove  two  modifications  to  be  the  same  and  agree  with  formula,  Zn,Pa0..4H.O;  ZnO,  53.3;  P.0«. 
1.0;  HA  15  7. 

ZnO  P,0,  H,0 

a-hopeite  52.1  31.8  16.1  »  100.00 

/9-hopeite  51.9  [31.9]  16.2  -  100.00 

Artif.;  de  Schulten,  Bull.  Min.  Soc.,  27,  100,  1904. 

HoRTONOLiTE,  Min.,  p.  455.  —  Occurs  as  vein  mineral  associated  with  actinolite  and  dino- 
chlore  at  Iron  Mine  Hill,  Cumberland,  R.  I.  Analysis;  Johnson  and  Warren,  Am.  J.  Sc.,  25,  35b 
1908;  Warren,  Zs.  Kr.,  44,  209. 

Howdenite.  —  Variety  of  chiastolite  from  Bimbowrie,  S.  Aus;  Am.  J.  Sc.,  24,  183,  1907. 

HowLiTE,  Min.,  p.  881.  —  Occurs  in  lai^  quantities  at  the  borax  mines  in  the  Mohave 
desert,  16  miles  N.  E.  of  Daggett,  San  Bernardino  Co.,  California.    Varies  in  form  from  friable 
aggregates  of  fine  scaly  ciystois  (anal.  1)  to  hard  rocklike  amorphous  masses  (anal.  2).    W.  B 
Giles,  Min.  Mag.,  13,  354,  1903. 


SiO, 

B,0, 

CaO 

H,0 

MgO,Na,0 

1. 

15.50 

44.38 

28.45 

11.58 

0.09   -  100 

2. 

15.33 

43.78 

28.44 

11.39 

1.06   ->  100 

HuANTAJAYFTE,  Min.,  p.  156.  —  Synthesis  of;  Comu,  Jb.  Min.,  1,  22,  1908. 

HCbnerite,  Min.,  p.  982.  —  Anal,  from  Dragoon,  Summit,  Ariz.;  Hobbs,  Amer.  Qeol.,  3^ 
179;  Zs.  Kr.,  43,  394. 

HuDSONrrE,  cf.  AmphiboU. 

Hnlsite.     A,  Knoff  And  W.  T.  SchaUer;  Am.  J.  Sc.,  25,  323,  1908. 

Orthorhombic  (?)  as  small  crystals  or  tabular  masses.  Prismatic  cleavage;  m  A  m"'  —  57^  ZS\ 
Twinning;  frequent  with  i  axis  as  twinning  axis;  one  individual  being  revolved  120^  from  the  other. 
Color  and  streak  black.    Luster  submetallic.    H.  «  3.     G.  —  4.28. 

Comp.  Originally  given  as  a  hydrous  borate  of  ferrous  and  ferric  iron  and  magnesium.  Subse- 
quently about  11%  of  SnOt  was  discovered  in  the  mineral  and  the  revised  formula  (priv.  contr. 
W.  T.  SchaUer)  is  10(Fe.Mir)O.2Fea,lSnO,.3BA  2H,0. 

Pyr.  Readily  sol.  in  HCi  and  HF.  Yields  water  in  C.  T.  Fuses  quietly  to  a  dull  black  slag 
and  tinges  the  flame  green.    Boron  reaction  with  HKSO4  and  CaF,. 

Occ.  Found  in  metamorphosed  limestone  at  a  granite  contact  at  Brooks  mountain,  Seward 
Peninsula,  Alaska,  associated  with  vesuvianite,  magnetite  and  calcite.  Named  in  honor  of 
Mr.  Alfred  Hulse  Brooks  of  the  U.  S.  Geol.  Sur. 

HuREAULiTE,  Min.,  p.  832.  —  Artif.;  de  Schulten,  Bull.  Min.  Soc.,  27,  123,  1904. 

Hauakite,  see  under  Xenotime. 

Hatchinsonite.     R.  H.  SoUy,  Proc.  Cambridge  Phil.  Soc.,  12,  277,  1904;  Min.  Mag..  14,  72, 

1906.  G.  T,  Prior,  Nature,  71,  534,  1905.     G.  F.  H,  Smith  and  G.  T.  Prior,  Min.  Mag.,  14,  284, 

1907.  ^ 

Orthorhombic.  Axes  a  :  6  :  c-  1.6343  :  1  :  0.7549  (&  as  given  by  Solly  -  0.8175).  Anirles 
(100)  :  (340)  -  ♦  47*»  28';  (100)  :  (201)  -  ♦47*>  16'. 

Commonly  in  flattened  rhombic  prisms  with  numerous  small  faces  of  domes  and  pyramids; 
J  (140)  promment.  Principal  forms:  a  (100),  6  (010),  F  (210),  /  (740),  k  (320),  i  (540),  m(llO), 
h  (340).  /  (120),  g  (140),  lA  (102),  d  (101),  W  (302),  u  (201),  t;  (301),  w  (401),  p  (111),  N  (221), 
r»  (121),  t  (342),  q  (322),  o  (211),  Q  (311). 
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Cleavage  a  good.  Fracture  conchoidal.  Brittle.  H.  —  1.5  —  2.  G.  =-  4.6.  Luster  ada- 
mantine. Color  and  streak,  scarlet-vermilion  to  deep  cherry-red.  Transparent  to  translucent. 
Ax.  pi.  II  a  (100).    Bxac  JL  to  6  (010).    Negative.    Birefringence  fairly  strong.    Pleochroism  weak. 

Composition,  (Tl,Ag,Cu).,S.As,S.T  +  PbS.AsjS,  (?). 

Analyses  on  small  amounts  of  somewhat  doubtful  purity.  I  on  ciystalB;  II  on  variety  occur- 
ring in  needles. 

Ag  Tl  Pb  Cu  Fe  As  Sb  8 

I.  9.0  25.0  12.5  30.5  . . .  26.0  -1030 

II.         2.0  18.0  16.0  3.0  0.5  2&.5  2  0  26.5  -  97  5 

Occurs  in  the  white  dolomite  of  the  Lengenbach  quarry  in  the  Binnenthal,  SwitierlaDd; 
closely  associated  with  sartorite  and  rathite.  This  name  is  also  used  by  Koechlin  for  an  unde- 
scribed  mineral  from  the  Binnenthal,  Min.  Mitth.,  23,  551,  1904. 

Named  after  Dr.  Arthur  Hutchinson,  of  Cambridge,  England. 

Hyaloallophane.  G.  D^Achiardi,  [Atti.  Soc.  Toscana  Sci.  Nat.,  12,  32,  1898].  Allophane 
containing  an  excess  of  silica,  supposed  to  be  due  to  the  presence  of  admixed  hyalite,  from  Sar- 
dinia.    Min.  Mag.,  12,  384;  Zs.  Kr.,  32,  521. 

Hyalophane,  Min.,  p.  321.  —  Crystallographic  and  optical  study  of  crystals  from  the  Bin- 
nenthal, Switzerland;  Baumhauer.  Zs.  Kr.,  37,  603,  1903.  Crystals  from  same  locality  showing 
new  forms  (380),  (212),  (211);  Solljr,  Min.  Mag.,  14,  17,  1904.  Crystallographic  and  optical 
study  with  anal,  and  discussion  of  isomorphism  of  barium  and  potassium  feldspars;  Stnod- 
mark,  G.  F6r.  Fdrh.,  26,  289,  1903;  26,  97,  1904. 

Hyalosiderite,  see  Chrysolite, 

Hyalotekite,  Min.,  p.  422.  —  Discussion  of  chem.  comp. ;  Cesdro,  Mem.  Soc.  Li^ge,  6,  No  6, 
26,  1904. 

Hydrocerussite,  Min.,  p.  299.  —  Crystals  from  L&ngban  are  hexagonal  with  c(000l, 
o  (1012),  p  (lOll);  cp  «  ♦58*'  36'  and  c  -  1.4188.     Flink,  Bull.  G.  Inst.  Ujwala,  6,  94,  1901. 

Hydrogothite.  P.  Zemjatachensky  [Trav.  Soc.  Nat.  St.  Petersburg,  20,  206,  1889),  Zs.  Kr . 
20,  185;  [Trav.  Soc.  Nat.  St.  Petersburg,  34,  1903),  Zs.  Kr,  41,  187;  J,  Samojloff,  Zs.  Kr.36, 
272,  1901. 

Orthoihombic,  radiating  fibrous.  Two  cleavages  at  right  angles.  H.  «  4.  G. -37. 
Color  and  streak  brick  red.  Optically—.  Ax.  pi.  ±  to  best  cleavage.  Pleochroism  strong, 
orange  red  to  yellow  green.     Comp.  SFe^O^AHjO;  Fefi^,  86.9;  H,0.  13.09. 

Anal.,  SamojlolT,  loc.  cit.,  FcjO;,,  86.01;  HjjO,  12.95.  Occ.  associated  with  limonite  near 
Lipetzk  and  Dankow,  etc.,  Gouvemement  Tula,  Russia. 

Hydromaqnesite,  see  Giorgiosite. 

Hydrous  CALCIUM  CARBONATE.  —  Occurs  as  a  white  fungus-like  coating  on  mari  on  shore  of 
river  Weichsel  near  Nowo-Alexandria,  Poland,  in  felted  mass  of  thin  colorless  needles  or  pUtt^ 
G.  =  2.63.      Shows  inclined  extinction  and  is  monoclinic  or  trielinic.     Analysis  gives  Ca<*'ij 
with  probably  SHfi  -  CaCo,.3H,0.     IwanoflF,  [Ann.  gdol.  et  min.  Russie,  8,  23,  1905|;  Zs.  Kr, 
44,  87. 

Hydrous  IRON  phosphate.  —  Anal,  of  material  from  Kutschuk-Eltigen  and  No^t"  Karantin. 
on  Kertsch  and  Taman  peninsulas,  Russia,  gave  Fe,0,  47.71;  P,0»,  38.87;  H,0,  13.42.  Ortho- 
rhombic.  Cleavage  in  three  directions  nearly  at  right  angles  to  each  other.  Weak  birefrip- 
gence.  Does  not  correspond  to  any  known  mineral.  Tschirwinskij,  [Ann.  g6ol.  et  min.  Ru&it>. 
7,28,  1904];  Zs.  Kr.,  43,  77. 

Hypersthene,  Min.,  p.  348.  —  Crystals  from  a  volcanic  bomb,  St.  Christopher;  Fels,  Za.  Kr, 
37,  455,  1903;  from  Karra  Akungnak,  Greenland;  Bdggild,  Min.  Grdnl.,  363. 

Optical  constants  of  rock  forming  hyoersthene;  Duparc  and  Pearce,  Bull.  Soc.  Min.,  31,  106, 
190S. 

Ice,  Min.,  p.  205;  App.,  p.  36.  — Concerning  crystalline  structure  and  its  influence  on  glacial 
movement;  Mugge,  Jb.  Min.,  2, 123,  1899;  2,  80.  1900.  and  v.  Drygalski,  ibid.,  1,  71.  1900;  1.  37. 
1901 ;  Zs.  Kr.,  37,  635. 

Crystals  formed  in  air;  Futterer,  [Ver.  naturwiss.  Vereins  Karlsruhe,  14,  1,  1901],  [Ber.  u.  A 
34.  Versamml.  d.  oberrhein.  geol.  Ver.  in  Diedenhofen,  April,  1901];  Zs.  Kr.,  38,  509. 

Iddinqsite,  App.,  p.  36.  — Occurrence  as  pseudomorph  after  olivine  in  basalt  in  the  Mitld- 
gebirge,  Bohemia;  Uibsch,  Min.  Mitth.,  19,  98. 


TiO, 

SiO, 

Nb,0, 

Ta,0. 

FeO 

MgO 

CaO 

53.04 

•  •  •  • 

21.73 

14.70 

10.56 

■   •   •  • 

tr,     - 

100.03 

54.57 

«  •  •  • 

32.15 

•   •  ft 

12.29 

•   ■   <   • 

0.11  - 

99.12 

73.78 

0.23 

13.74 

0.43 

11.58 

0.04 

0.22» 

100.02 

67.68 

0.05 

20.31 

»   •   •   • 

11.68 

tr. 

0.28- 

100.00 
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Ilmenite,  Min.,  p.  217;  App.,  p.  36. — Crystals  from  the  Eichamwand,  Pragraten,  Tyrol, 
described  (y  (3li2)  new);  SusUchinsky,  Zs.  Kr.,  37,  60,  1902;  from  near  Ofenhorn,  Biinenthal, 
Switzerland,  with  following  new  forms:  a  (0.7.7.20),  X  (4483).  y  (1232),  d  (2467),  fi  (5.5.10.24), 
h  (4150),  q  (6241);  A:  (3121);  r  (404l)  and  d  (1012);  Solly,  Min.  Mag..  14.  184,  1905. 

Study  of  the  relations  existing  between  chemical  composition,  specific  gravity  and  length  of 
c  axis  of  ilmenites  from  various  localities  shows  that  with  increase  in  percentage  of  TiO^  there  is  a 
corresponding  increase  in  the  value  for  c  and  a  decrease  in  the  specific  gravity;  Doby  and  Melczer, 
Zs.  Kr.,  39.  526. 

Anal,  from  Sundsvale,  Sweden;  Tscheroik,  [Jour.  phys.  Chim.  Russe,  36,  457,  712,  1904]; 
Za.  Kr,  43,  78. 

Microscopic  intergrowth  with  magnetite  from  Brazil;  Hussak,  Jb.  Min.,  1,  94,  1904. 

Segregation  from  basic  eruptive  rocks;  Vogt,  Zs.  pr.  Geol.,  8,  233,  370,  1900;  9,  9,  180.  289, 
327,  1901. 

Occurrence  in  south  Norway  with  anal,  by  Wallin;  Brdgger,  Min.  Stid.-Nor.  Granitpeg..  39, 
1908 

Picrotitanite  (Min..  p.  218),  or  jncrailmenite,  (Groth,  Tabell.  Cbers.  d.  Min.,  4th  Ed.,  143, 1898). 
Occurrence  in  Balangoda  district,  Ceylon,  with  analyses;  Crook  and  Jones,  Min.  Mag.,  14. 165,  1906. 

Small  crystals  found  in  albite  veins  in  upper  Doria  Riparia  valley  considered  to  be  mohnile 
which  on  account  of  crystalloeraphic  differences  is  thought  by  author  to  be  an  independent  species. 
Colomba,  Att.  Ace.  Torino,  37,  343,  1902. 

Ilmenorutile,  Min.,  p.  238.  —  New  determinations  and  new  analyses  (see  below  I  and  II) 
by  Prior,  Min.  Mag.,  15.  85,  1908,  indicate  that  the  percentages  of  TiOj  as  recorded  were  too  hijzh 
and  those  of  NbjOg  too  low.  Simplest  formula  to  oe  derived  from  new  analyses  is  FeO.Nb,0,. 
5TiO^.     Suggested  that  ilmenorutile  is  one  end  of  a  mineral  series  while  alruverite  is  the  other. 

I.  Ilmen  Mts. 

II.  Iveland,  Norway 

III.  Evje,  Norway 

IV.  Tvedestrand,  Norway 
Anal.  Ill  and  IV  by  Heidenreich,  quoted  by  Br&gger,  Min.  S(ld.-Nor.  Granitpeg..  41,  1908. 

Ilvaite,  Min.,  pp.  541,  1037;  App.,  p.  37.  —Crystals  from  Sioraraiut,  Tunugdliarfik-Fjord, 
South  Greenland;  Moesz,  [Math.  4s  term.  tud.  Ertesito,  17. 442,  1899],  Zs.  Kr.,  34,  708;  from  same 
locality  showing  following  new  forms:  y  (160),  <r  (081)./(041),  i  (401).  m  (621),  f  (331),  e  (431); 

analysis  showing  2.2%  MnO;  axial  ratio  d  :  6  :^  »  0.6766  :  1  :  0.4499;etchinf  figures  and  optical 
characters  described  with  anal,  by  Christensen ;  Boggild,  Mcdd.  om  Gronland,  26.  45,  1902;  crystals 
(with  anal.)  from  Potter  Creek,  Shasta  Co.,  Calif .  ;Prescott,  Am.  J.  Sc  ,  26.  14,  1908. 

Anal,  of  material  from  Elba  and  discussion  of  chem.  comp.;  Himmelbauer,  Ber.  Acad.  Wien. 
116,  1177,  1906;  chem.  comp.  also;  Baschieri,  Proc.  Soc.  Tosc.,  May,  1907;  Mar.,  1908. 

Impsonite.  An  asphalt  closely  similar  to  albertite  but  differine  in  bcin^  almost  insoluble  in 
turpentine.  Found  occurring  in  veins  in  shales  from  Impson  valley,  Indian  Territory.  Taff, 
Am.  J.  Sc.,  8,  219,  1899;  see  under  Asphalt. 

Inbsite,  Min.,  p.  564;  App.,  p.  37.  —  From  near  Villa  Corona,  Durango,  Mexico,  in  tufts  of 
radiating  crystals  of  a  flesh  color.  New  forms  observed,  k  (11.0.12)  and  a  (946).  Following 
Anal  vsis  i 

SiO,      MnO      FeO     CaO     MgO    H,0  (cryst.)     H^O  (const.) 
G  =  2.965      44.89     36.53     2.48     8.24        tr.  5.99  2.21  -  100.34 

l^riving  H.,(Mn,Ca),.Si Aq^HjO  for  formula.  Farrington,  Field  Mus.,  1.  7,  221,  1900;  Zs.  Kr.,  36, 
70.  Also  in  fibrous  masses  and  in  crystals  in  granular  hematite  at  L&ngban,  Sweden;  Flink,  Bull. 
G.  Inst.  Upsala,  6,  92,  1901. 

Discussion  of  chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  125.  1908. 

lodembolite.  G.  T.  Prior  and  L.  J,  Spencer,  Min.  Mag.,  13. 177, 1902.  —  A  name  substituted 
by  Prior  and  Spencer  for  iodobromite,  on  the  ground  that  the  composition  is  not  definite,  as 
claimed  by  Lasaulx.  and  that  the  name  is  misleading  as  to  the  composition.     See  Cerargyrite, 

A  mineral  belonging  here  giving  reactions  for  A^l,  AgBr  and  A^I  occurs  in  thin  seams  and 
crusts  of  a  yellow  color  in  a  vein  of  quartz  and  calcite  near  Globe.  Pinal  county,  Arizona;  W.  P. 
Blake,  Am.  J.  Sc.,  19,  230.  1905. 

Iodobromite,  Min.,  p.  160;  see  lodembolite  above. 

loDYRiTE,  Min.,  p.  160.  — Crystals  from  Broken  Hill,  N.  S.  W.,  simple  with  c  and  m;  twinned, 
tvi^inning  pi.  e  (3034)  giving  pseudo-tetrahedral  forms.  Discussion  of  oehavior  when  heated  and 
relation  to  other  similar  iodides;  Spencer.  Min.  Mag..  13,  45.     See  also  Prior  and  Spencer,  ibid.. 
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185.  Crystal  from  Broken  Hill,  N.  S.  W.  showiog  a  (ll20};  ciyBtaJs  from  Tonapah.  Nev.  (En.J, 
Bhowing  following  new  fornu,  r  (70l4),  I  (7073),  z  (7071),  y  (9OT1),  y'  (909I).  u.  (9092),  w'  (9MS) 
a'  (15.0.IS^),  e  (3.0^.2).    With  c  (0001):  i  (202l)  -  62°  10'  30",  c  -  0  S201.    CitbUIi  wM 


loLiTB,  Mill.,  p.  419;  App.,  p.  37.  —  Ciystala  from  Oetith&l  and  Kaunserthal,  Swiuertud; 
Gembdck,  Za.  Kr ,  31,  248;  from  Uiordlcrauak,  Greenland;  BOggild,  Hin.  GrOnl.,  344.  Di*- 
cusaion  of  paeudomorphs  of  lolite;  Garelss,  Hin.  Hitth.,  30,  1,  1901. 

Comp  .discussed  by  Wei  bull  (anal,  by  Ram  berg)  from  Lfinef alls  mine,  GrangCrde  parish, Sweden; 
G.FOr.  Farh.,22,33, 1900.     RAIeof  water  in;Zambonini,  Ifem  Ace.  Sci.  Napoli,  14,  42,  1908 

Occurrence  in  North  Celebes  with  analysis;  Bilcking,  Ber.  Senckenberg.  naturforseh.  Gc*., 
Frankfurt,  3,  1900;  Zs.  Kr.,  36,  654;  in  tourmaline  veins  of  EUba;  D'Achiardi.  Froc  Soc  Tmc, 
Jan.,  1900;  occurrence  of  iolite  and  its  alteration  products  with  description  of  eiTiUl*  fna, 
Puy-de-Ddme,  Loire  and  RhAne;  Gonnard,  Bull.  Min.  Soc.,  31,  171,  1908. 

Origin  and  association  with  bibliography;  Teall,  Proc.  Geo).  Aas.,  16,  61,  1800. 


,.__..,__, _._  .  e  from  Loborel  n 

showed  cube,  octahedron,  dodecahedron  vith  small  vicinal  faeiea  of  tetiabei- 
abecTron  and  triaoctahedron ;  Berwetth,  Min.  Hitth.,  SB,  611, 1906.  Artif.  crystals;  CaiT]u,CeD- 
tralbl.  Mia.,  645,  1908. 

Structure  planes;  MOsge,  Jb.  Htn.,  8,  63,  1899.  Hechanical  properties  of  crrstalliKd  im: 
Osmond  and  Fremont,  CTR.,  141,  361,  1906.  i^ysical-chemical  obaervations  on  meteoric  tod 
furnace  iron;  Rinne,  Jb.  Min.,  1, 122, 1906. 

CompoaitiOQ  of  iron  fromOvifak,  Greenland;  Winkler,  [Vet.-Akad.  F0rfa.,4g5,  1901);  Zs.  Kr, 
37,286. 

Occurrence  of  native  iron  enclosed  in  a  rounded  basaltic  fragment  found  in  a  tuff  deposit  ottt 
Olleiden,  on  the  river  Ohm,  Germany;  Schwantke,  Centralbl.  Mm.,  65,  1901. 

Studies  of  meteorites  from  the  [allowing  localities:  Salt  River,  Kentucky;  Toluca,  Meiieo; 
Capland,  South  Africa;  Babbs  Mill,  Tenn.;  Illinois  Gulch.  Deer  Lodge  Co.,  Hon.;  Deep  Spripp 
Farm,  Rockingham  Co.,  N.  C.;  Hammond,  Wis.;  Cacaria  and  Neiquitai,  Duranso,  lleimi; 
BOckeberg,  Germany;  Murphy,  Cherokee  Co.,  N.  C.;8t.  Francois  Co.,  Mo.;0DBby'8  Creek,  Coela 
Co.,  Tenn,;  Caflon  Diablo,  Aril!.;  Magura,  Hungary:  Quesa.  Spain;  Heroeditas,  Chile;  lliuiiila, 
Queensland,  Australia;  San  Antonio,  Texas;  Cohen,  [Ann.  nat.  biet.  Hofmus.,  IS,  74.  351,  ISOOi, 
[Mitt.  d.  nat.-wiss.  Ver.  Neuvoipomm.  u.  RQgen,  33,  1900],  Ber.  Ak.  Beriin,  1122,  1900;  all  mm- 
marixed  in  Zs,  Kr,,  38,  644.  Met«onc  irons  from  Great  Namaqualand,  from  South  Airia  and 
Patagonia;  Fletcher,  Min.  Mag.,  U,  28,  37,  41,  1904;  Japanese  occurrencea;  JimbO,  Bcttnce  Hia. 
Japan,  2,30,  1906. 

See  AwaruiU. 
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lirisgita.  S.  Weidman,  Am.  J.  Sc.,  23,  451,  1907.  —  A  mica  In  ciystals  up  to  over  an  inch 
fn  diameter  Basal  cleavage.  Prismatic  parting.  Color  from  grayish  to  yellowish  and  pinkish 
white.  Folia  tough  and  elastic.  Easily  fusible.  Axial  angle  somewhat  larger  than  lepidolite 
and  zinnwaldite. 

Comp.     A  lithia  mica  corresponding  to  6SiO,.lAl,0,.2R,0.1(F.OH). 

Anal,  by  Lenher: 

SiO,   TiO,  AlA  FeA  FeO  MgO  CaO  K,0  Na,0  Li,0    F     H,0 
57.22  0.14    18.38   0.32     0  53   0  09   0.20   9.12    5.14     4  46   4.58   1.66  Hess  1.93,  O  »  F]  -  99.91 

Found  in  pegmatite  veins  near  Wausau,  Wisconsin.  Named  after  Prof.  R.  D.  Irving,  the 
geologist. 

IsorthoB6»  var.  of  orthodasty  which  see. 

IvAARFTE,  Min.,  p.  448.  —  Analysis  of  material  from  liwaara,  Finland,  gave  SiO,,  27.35;  TiO,, 
16.44;  ALOj.  1-50;  Fe,0,,  20.09;  FeO,  2.90;  MnO,  trace;  MgO,  0.82;  CaO,  30.99;  total  -  100.09. 
Dittrich,  [Bull,  de  la  Commission  Gtel.  de  Finlande,  Heisingfors,  11,  1900];  Zs.  Kr.,  36,  196. 

Jacobsite,  Min.,  p.  227.  —  Analysis  of  material  from  Bulgaria,  Kovdr,  [Abh.  b6hm.  Akad.^ 
Prag,  27,  1900];  Zs.  Kr.,  36,  202. 

Jadefte,  Min.,  p.  369;  App.,  p.  37.  —  From  Bhamo,  Burma,  with  optical  properties  and  an- 
alysis; Krenner;  [Wissenschaftliche  Eivebnisse  der  Reise  des  Grafen  B^Ia  Sz^chenyi  in  Ostasien, 
Budapest,  3,  285,  1897];  Zs.  Kr.,  31,  502.  Occurrence  and  optical  characteristics  in  rocks  on  the 
Cyclades  islands;  Ktenas^  Min.  Mitth.,  26,  277. 

Anidysisof  jadeite  from  Piedmont;  Mrazec,  [Bull.  soe.  d.  so.  de  Bucarest-Roumanie,  7,  187, 
1898];  Zs.  Kr.,  32,  623.  Occurrence  and  analysis  from  Susa;  Piolti,  Atti  della  R.  Accad.  d.  Sc. 
di  Torino,  34,  600,  1899.  Analyses  of  ancient  axes  made  of  jadeite  from  Hungary;  Berwerth, 
Min.  Mitth.,  20,  357. 

Occurrence  in  the  western  Alps  and  in  Li^uria;  Franchi,  Rend.  Ace.  Lincei,  9,  (1),  349,  1900. 
From  Cassine,  Italy,  with  anal.;  Colomba,  Riv.  Min.,  27,  1901.  Jadeite  and  chloromelanite  in 
prehistoric  objects  from  Guatemala;  Bauer,  Centralbl.  Min.,  65,  1904.  Study  of  jadeite  from 
Upper  Burma;  Bauer,  Centralbl.  Min.,  97,  1906;  Bleeck,  Rec.  Geol.  Sur.  India,  36,  254,  1908. 

Historical;  Berwerth,  Min.  Mitth.,  24,  228,  1905. 

An  elaborate  study  of  chemical  composition  (with  58  new  analyses),  structure,  microscopical 
and  o|)tical  properties,  with  discussion  of  oris^in,  included  and  associated  minerals,  etc.,  to  be 
found  in  book  entitled  "  Investigations  and  Studies  in  Jade:  The  Bishop  Collection,"  by  H.  R. 
Bishop,  2  vols.,  privately  printed  in  New  York,  1906.  Contributors  to  the  chapter  on  mineralogy 
of  the  mineral  include  Penfield,  Foote,  Iddings,  Clarke,  Palache,  Pirsson,  Washington  and 
Walden. 

jAMESONrrE,  Min.,  p.  122;  App.,  p.  37.  —  Analyses  of  material  from  various  localities;  Guille- 
main,  [Inaug.-Diss.  Breslau,  1898].  Zs.  Kr.,  33,  74;  of  material  from  Campiglia  Soana,  in  Ivrea; 
Novarpse,  Boll.  Com.  Geol.  Ital.,  23,  319,  1902. 

Composition  discussed  by  Spencer,  Min.  Mag.,  14,  207  and  310.  A  new  analysis  of  crystal- 
lized jamesonite  from  Bolivia  does  not  conform  to  the  formula  2PbS.Sb2S,  (see  below),  and  from 
study  of  other  analyses  author  concludes  that  this  formula  is  wrong.  All  "  flexible  feather  ore  " 
must  be  removed  from  this  species,  as  the  fibers  of  jamesonite  on  account  of  its  basal  cleavage 
are  brittle.  Cleavages  ||  to  m  and  a  were  not  observed  on  the  Bolivian  material.  '*  Flexible 
feather  ore  ''  may  be  any  one  of  several  related  species.  Warrenite  (domingite)  should  probably 
be  included  in  jamesonite;  the  formula  given,  3PbS.Sb,S^,  is  the  same  as  the  original  formula  by 
Rose  for  jamesonite.  The  formula  deduced  from  the  following  analyses  by  Prior  is  7(Pb,Fe) 
S.4Sb2S3. 

S  Sb  Pb  Fe  Cu  Ag 

I.   Crystallized,  Bolivia  20.52        34.53        41.18        2.76        0.26        0.01  -  99.26 

II.   Massive,  Bolivia  21.37        34.70        40.08        2.79        0.22        0.13^99.29 

Janosite,  see  CopiapUe. 

Jarosite,  Min.,  p.  974;  App.,  p.  37.  —  Occurrence  in  Schlaggenwald,  Bohemia,  in  small 
crystals  showing  combination  of  base,  low  positive  and  steeper  negative  rhombohedrons.  Some 
of^the  crystals  m  basal  cleavage  plates  showed  abnormal  double  refraction  and  division  into  six 
portions,  the  two  opposite  ones  being  of  the  same  optical  orientation  and  giving  a  ne^tive 
biaxial  interference  figure.  The  strength  of  the  double  refraction  and  the  axial  angle  varied  in 
diflferent  specimens.  Slavik,  Zs.  Kr.,  39,  296.  Measurement  of  crystals  from  Dakota  with  new 
axial  ratio:  Cesdro,  Bull.  Ac.  Bel^.,  137,  1905. 

Analysis  of  material  from  Sichotin  near  Kunstadt  in  M&hren:  Kov^r  [Progr.  d.  ^echosL 
Handels-Akademie  Prag,  1903],  Zs.  Kr.,  39,  400. 


so.. 

FeA 

Na,0 

K,0 

H,0 

32.94 

49.39 

6.18 

0.37 

1L12 
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Occurrence  from  Chocaya,  Potosi,  Bolivia;  Spencer,  Min.  Mag.,  14,  342. 

Natrojarosite  (Hillebrand  and  Penfieid,  Am.  J.  Sc,  14,  211,  1902;  Turner,  ib.,  13,  345)  is  a 

^      ^.r variety  containing  sodium  instead  of  potassium  (formula,  see 

^  ^^^'    c  ^K  below)  from  the  Soda  Springs  valley,  Esmeralda  Co.,  Nevada, 

^: -_^- -'• ^>f=tr^^^^V  ^^  ^^®  TOSid  from  Sodaville  to  the  Vulcan  copper  mine.    As  a 

^^       r       y^'^^'r     *-^         glistening  powder  made  up  of  minute  tabular  crystals,  with  c 

^=^=f=*r- — r  (0001),  r  (lOil)  and  «  (0221).  cr  -5r  53'  .•;  c  -  1.104.    G.  « 

Katrojarosite.  3  ^^^     q^^^^^  i^  ^1,^  ^^^  yellowish  brown,  of  single  ciystala 

golden  yellow.     Analysis,  after  deducting  impurities: 

K,0  H,0 

100 

A  specimen  from  Cook's  Peak,  New  Mexico,  which  yielded  4.49  Na^O,  0  96PbO  (ibid.,  p.  213) 
also  belongs  here.  Another  form,  described  by  Headden  (ibid.,  46,  24,  1893)  from  the  Buxton 
mine,  Lawrence  (k>..  South  Dakota,  gave  after  deducting  impurities  (recalc.  by  H.  and  P.,  1.  c.) 
4.86  NaA  1.65  K,0. 

Plumbojarosile  is  a  variety  containing  lead  in  place  of  potassium  (formula,  see  below)  de- 
scribed by  the  same  authors  (ibid  ,  p.  213)  from  Cook's  Peak,  New  Mexico.  Like  natrojarosite 
occurs  as  a  crystalline  powder  made  up  of  minute  tabular  crystals  with  ss  «-  109^  20'  and  i  =» 
1.216.  G.  «  3.665.  Color  of  the  mass  dark  brown,  of  single  crystals  golden  yellow.  Analysis, 
after  deducting  impurities: 

SO.,  FeA  PbO  H,0 

28.29  42.44  19.72  9.55  -  100 

The  relations  of  the  minerals  of  the  alunite-jarosite  group  in  composition,  axial  ratio  and 
optical  character,  as  developed  by  Hillebrand  and  Penfieid,  is  shown  in  the  following  table: 

Formula  b  rr'  Birefringence 

Alunite  K,A1^(0H)„(S0,)4  1252  90^50'  -f 

Jarosite  K,Fe„(Ofl)„(SOA  1.245  90^45' 

Natrojarosite  NajFe„(OH),a(SO,),  1.104  85*»  54' 

Plumbojarosite  PbFe,(OH)„(SO,)4  1.216  89*»  42' 

Jentschite,  Min.  Mitth.,  23,  551,  1904.  —  A  new  mineral  not  yet  described  from  the  Bin- 
nental.      In  thin  iron  black  tables,  deeply  grooved,  with  bright  tarnish;  up  to  1  cm.  in  size 
Probably  identical  with  lengenbachite;  Solly,  Min.  Mag.,  14,  80,  1905  (footnote). 

JoRDANiTE,  Min.  pp.  141,  1039;  App.,  p.  38.  —  Ciystal  forms  and  analysis  of  material  from 
Binnenthal;  Guillemain,  [Inaue.-Diss.,  Breslau,  1898],  2s.  Kr,  33,  76. 

Solly  and  Jackson,  Min.  Mag.,  12,  282;  Zs.  Kr.,  36,  321,  have  studied  jordanite  from  the 
Binnenthal  crystallographically  and  chemically.  A  list  of  115  known  forms  (monoclinic,  ffH" 
Min.,  p.  1039),  11  of  which  are  new,  is  given.  Four  laws  of  twinning  are  given:  (1)  (iOl),  indicatod 
by  numerous  twin  lamellae;  (2)  (301),  having  law  (1)  always  combined  with  it;  (3)  (101)  (?;; 
(4),  c30l)  (Baumhauer  gives  this  form  by  misprint  as  (l03)).     Analyses  by  Jackson: 


Pb 

S 

As 

I. 
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18.19 

12.32  -  99.12 

11. 

68.83 

18.42 

12.46  «  99.71 

Study  of  the  zonal  relations  of  crystal  faces  on  jordanite;  Baumhauer,  Ber.  Akad.  Berlin, 
677,  i900;  Zs.  Kr.,  38,  635. 

Occurrence  with  analysis  in  the  Blei-Scharley  mine  near  Beuthen,  Upper  Silesia;  Sachs, 
Centralbl.  Min.,  723,  1904. 

Justite  »  koenenite.     Min.  Mitth.,  23,  97,  1904. 

KAiNfTE,  Min.,  p.  918;  App.,  p.  38.  —  Formation  discussed;  van 't  Hoff  with  von  Euler-Clielpin, 
Meyerhoffor,  Ber.  Ak.  Beriin,  1018,  1900;  424,  1901;  678,  1903;  specimens  from  Wolfenbutiel. 
Brunswick,  Germany,  show  a  blue  color  and  have  the  following  pleochroism:  a  ^  violet;  b  ■= 
blue;  c  =•  yellow;  Baumgartel,  Centralbl.  Min.,  449,  1905.  From  Stassfurt,  Busz;  Ber.  Natur- 
hist.  Ver.,  Bonn,  1,  C,  2,  1906;  Ber.  Med.-naturwiss.  Ges.,  MUnster,  June,  1906. 

Kalgoorlite.  E.  F.  PiUman,  Rec,  G.  Surv.  New  South  Wales,  6,  203,  1898.  A.  Camot, 
Bull.  Soc.  Min.,  24,  361,  1901.  T.  A.  Richard,  Trans.  Am.  Inst.  Mng.  Eng.,  30,  708,  1901.  L  J 
Spencer,  Min.  Mag..  13,  282,  1903. 

Descrilwd  by  Pittman  from  Kalgoorlie,  West  Australia,  as  a  new  telluride  having  the  com- 
position llgAujAgf.Tea;  massive  with  sub-conchoidal  fracture.  Color  iron-black;  G.  —  8  79.  Xn 
analvsis  by  J.  C.  H.  Mingaye  (quoted  by  Spencer)  gave:  Te,  [37.26];  Au,  20.72;  Ag,  30.»S; 
Hg,  10.80;  Cu,  0.05;  S,  0.13  -  100. 
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Carnot  used  this  name  for  a  mineral  from  the  same  source  containing  but  2.00  or  2.26  p.c.  Hg, 
and  essentially,  if  pure,  a  mercurial  petzite.  Rickard,  however,  ui^ed  that  the  mineral  was  to  be 
regarded  as  an  impure  coloradoite,  and  Spencer  shows  that  it  is  undoubtedly  a  mixture  of  colora- 
doite  and  petzite. 

Kaliborite,  Min.,  p.  885.  —  Formation  discussed;  van't  Hoff,  Ber.  Ak.  Berlin,  1008,  1902. 

Kaliumbl6dite,  see  Leonite. 

Kaolinite,  Min.,  pp.  685, 1039.  —  Study  of  ciystal  plates  from  National  Belle  mine,  Silverton, 
Colo.,  confirms  the  monoclinic  character  of  the  mineral;  Milch,  Centralbl.  Min.,  1,  1908. 

Notes  on  optical  properties;  Dick,  Min.  Mag.,  16,  124,  1908.  ' 

Observed  in  minute  hexagonal  scales  (anal.)  at  the  antimony  mine  of  Miramont  on  the  border 
of  Cantal  and  llaute-Loire,  France;  Friedel,  Bull.  Soc.  Min.,  24, 6, 1901.  Analyses  of  material  from 
Gross-Tresny,  Mahren;  Kovdf,  [Abh.  b<ihm.  Akad.,  No.  15,  1,  1896);  Zs.  Kr.,  31,  524;  from  Vicz 
near  Bistritz,  Mahren;  Kovdf,  [Chem.  Blotter,  1899];  Zs.  Kr.,  34,  706.  Cbem.  constitution; 
McNeil,  Jour.  Amer.  Chem.  Soc,  28,  592,  1906. 

ICatapleiite,  see  Caiapleiiie. 

Kentrolite,  Min.,  pp.,  544,  1039.  —  Occurrence  in  copper  mine  of  Bena  Padru  near  Ozieri, 
Sardinia;  Lovisato,  Rend.  Ace.  Line,  14,  696,  1905. 

Kertschenite.    S.  Popoff,  Centralbl.  Min.,  p.  113,  1906. 

In  fibrous-radiated  crystalline  aggregates.  H.  «  3.5.  G.  «  2.65.  Color  dark  green,  nearly 
black.     Streak  green. 

Comp.  —  A  hydrated  basic  ferric  phosphate. 
Analysis: 

P,0,        Fe,0,        FeO        MnO       MgO        CaO        H,0 
i         28.20         32.93         9.49  1.92         1.55         0.47         24.98-99.54 

Occurs  in  the  limonite  deposits  on  the  peninsula  of  Kertsch,  Gov't  Taurien. 

Keweenawite.    G.  A,  Koenig,  Am.  J.  Sc.,  14,  410,  1902. 

Massive;  as  a  fine  granular  aggregate,  very  brittle  with  flat  conchoidal  fracture.  H.  «  4. 
G.  «  7.681.  Luster  metallic,  (^or  pale  pinkish  brown  resembling  niccolite,  tarnishing  to  w 
deeper  brownish  red. 

Composition,  an  arsenate  of  copper  and  nickel  with  a  small  amount  of  cobalt  (Cu,Ni,Co)2As. 

Analyses: 

As  Cu  Ni  Co  Fe 

1.  36.96  39.12  17.96  0.94  tr.  quartz  4.98  •=    99.96 

2.  34.18  53.96  9.74  0.94  . . .  quartz  0.78  -    99.60 

3.  [38.44]  40.72  19.42  0.82  tr,  quartz  0.60  -  100.00 

B.  B.  fuses  easily  to  a  globule,  yielding  arsenical  fumes  and  finally  a  metallic  bead ;  bead  reacts 
for  cobalt,  nickel  and  copper.     Dissolves  in  strong  nitric  acid. 

From  the  Mohawk  mine  Keweenaw  Co.,  Michigan,  which  has  afforded  domeykite  and  mohawk- 
ite,  which  see.  The  author  has  also  obtained  synthetically  the  compound  CusAs,  with  the  color 
and  crystalline  structure  of  chalcocite,  and  G.  «  7.71,  Am.  J.  Sc.,  10, 443, 1900. 

K1E8ERITE,  Min.,  p.  932;  App.,  p.  39.  —  Formation  discussed;  van't  Hoff,  MeyerhofTer  and 
Smith,  Ber.  Ak.  BerUn,  1034,  1901. 

KiLBRicKBNiTE,  Min.,  p.  145.  —  Shown  by  Prior  to  be  identical  with  geocronite,  which  see. 

Kleinite.  Moses,  Am.  J.  Sc.,  16,  263, 1903;  HiUebrand,  Am.  J.  Sc.,  21,  85,  1906;  Sachs,  Ber. 
Akad.  Beriin,  1091,  1905;  Centralbl.  Min.,  200,  1906;  Hillebrand  and  Schaller,  Am.  J.  Sc.,  24,  259, 
1907. 

Hexagonal,     i  »  1.6642  (mean  of  Schaller's  and  Sachs's  values). 

Forms:  c  (0001),  m  (1010),  a  (ll20),  p  (lOll),  x  (1012).  Crystals  short  prismatic,  seldom 
over  1  mm.  in  lengtn. 

Cleavage:  rgood;  m,  poor.  Brittle.  H.  =  3.5.  G  «=  7.975-7.987.  Color  yellow  to  orange 
Darkens  on  exposure  to  light  but  regains  original  color  in  the  dark.  Basal  sections  show  innumer 
able  doubly  refracting  individuals.     Becomes  normally  uniaxial  when  heated  to  130^. 

Comp.  —  A  mercury  ammonium  chloride  of  uncertain  composition. 

Analysis  by  Hillebrand  of  orange  crystals: 

Hg  CI  SO,  N  H,0 

85.86  7.30  3.10  2.57  1.03  « 99.86 
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Pyr.  —  In  closed  tube  gives  a  little  water,  darkens  in  color  and  at  260^-280^  mercury  and 
calomel  sublime.  At  higher  temperature  another  sublimate  is  formed.  Soluble  in  wann  HQ 
and  HNOjWithout  deposition  of  calomel.     Soluble  in  NH^Br  with  evolution  of  ammonia. 

Obs.  Found  on  the  properties  of  the  Marfa  and  Mariposa  Mining  Co.,  Terlingua,  Tezu, 
associated  with  gvpsum,  calcite  and  barite  and  with  the  other  mercury  minerals  of  the  locality. 

Named  by  Sachs  after  the  late  Prof.  Carl  Klein  of  the  University  of  Beriin. 

Knebelfte,  Min.,  p.  457;  App.,  p.  39.  —  Anal,  of  material  from  Macskamezd  in  Hungary; 
Kossmat  and  v.  John,  Zs.  pr.  Geo!.,  13,  305-325,  1905. 

Knoxvillite,  Min.,  p.  966.  —  A  pale  green  granular  saccharoidal  sulphate  from  the  Victoria 
gold  mine,  Salisbury,  Tasmania,  is  provisionally  referred  here  by  W.  F.  Petterd,  Notes  on  Mioerab 
from  Tasmania,  1902.     An  analysis  gave: 

SO,  CrA  A1,0,  Fe,0,  Ign. 

30.32  8.47  2.48  15.86  40.56  -  97.69 

Koenenite.    F.  Rinne,  Centralbl.  Min.,  p.  493,  1902. 

Rhombohedral.  In  crusts  showing,  on  the  rough  surface,  obscure  crystalline  faces  in(e^ 
preted  as  belonging  to  an  acute  scalenohedron. 

Cleavage  hi^ly  perfect,  yielding  thin  flexible  folia,  often  triangular  in  form. 

Very  soft.     G.  -  1.98. 

Color  red,  this  color  due  as  with  caroaUite,  which  it  resembles,  to  minute  scales  of  hematite. 
Optically  uniaxial,  negative. 

Composition,  an  oxychloride  of  aluminium  and  magnesium,  probable  formula:  Al|O,.3Mg0. 
2MgCI,.8H,0  (or  6H,0). 

Analyses:  I,  Sundmacher;  II,  Buchholz;  impurities  have  been  deducted. 

AlA  MgO  MgCl,  H,0 

I.  17.79  21.10  35.70  25.41  -  100 

II.  18.25  23.44  36.85  21.46  -  100 

Decomposed  slowly;  by  boiling  water,  the  scales  retain  their  fonn  but  show  negative  doafab 
refraction  (metakoenenitef  Rinne). 

From  the  potash  mine  Justus  I  near  Volpriehausen  in  the  Soiling;  associated  with  halite,  abo 
with  anhydrite  and  camallite. 

Named  after  Professor  A.  v.  Koenen. 


Krdhnkite,  Chile. 

KRENNERrrB,  Min.,  pp.  105,  1039;  App.,  p.  39.  —  Highly  modified  ciystala  from  Nagyig 

have  vielded  twenty-seven  new  forms  and  the  axial  ratio  &  :b  :c  ^  0.9369  :  1  : 0.5068;  Smith, 
Min.  Mag.,  13,  264,  190?  Of  possible  occurrence,  with  other  tellurides,  at  Kalgooriie,  Wert 
Australia,  cf.  Spenoer,  ibid.,  272. 
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KRdHNKiTE,  Min.,  p.  958.  —  Ciystals  from  Chuquicaraata,  Prov.  of  Autofagasta,  Chile,  de- 
scribed by  Palache  and  Warren;  Am.  J.  Sc.,  26,  342,  1908;  Zs.  Kr.,  46, 529, 1908.  A  new  orienta- 
tion was  adopted  by  which  the  front  and  back  of  the  crystals  (as  given  in  Sys.)  were  interchanged. 

Axial  ratio  derived  «  a  :  I  :  i  -  0.5229  :  1  : 0.4357,  ^  -  56*»  17'  20".  The  observed  forms  fol- 
low: a  (100),  6  (010),  m  (110),  h  (120),  k  (130i,  e  (Oil),  d  (021),  /  (031).  /  (101),  u  (302),  v  (301). 
p  (111),  r  (121),  q  (111),  a  (121),  w  (211),  x  (221),  z  (331),  i  (651),  o  (10.10  1),  y  (232),  n  (132). 
Twinning  plane  c  (001).  Cleavage  perfect  ||  6  (010),  good  ||  e(01 1),  no  prismatic  cleavage  observed. 
G.  -  2.061. 

Refractive  indices;  a  -  1.5437,  fi  -  1.5775,  y  =•  1.6013.  2VNa  -  78**  36'  (calc).  Ax.  pi. 
II  &  (010).  Bxm  inclined  48°  45'  to  axis  c  in  obtuse  <  fi.  Inclined  dispersion.  Anal,  confirms 
formula. 

Kbugite,  Min.,  p.  950.  —  Artif.;  Geiger,  Ber.  Ak.  Berlin,  1123,  1903;  van't  HofT,  ibid.,  566, 
1906. 

Kt3rpeite,  App.,  p.  39.  —  Concerning  the  probability  of  its  existence  at  Carisbad  and  its  arti- 
ficial formation ;  Vater,  Zs.  Kr.,  36, 149. 

Konsite,  a  var.  of  Mpodumenef  which  see. 

Katnohorita.  A.  Bukovtky  [Ans.  Ill  Congr.  bOhm.  Naturf.  u.  Aerzte,  Frag,  1901,  p.  293]; 
Jb.  Min.,  2,  Ref.,  p.  338,  1903.  A  rhombohedral  carbonate  with  the  atomic  ratios  Ca  :  Mn  : 
Fe  :  Mg  •■7:5:1:2,  occurring  as  reddish-white  cleavage  masses  at  Kutnd  Hora,  Bohemia. 

Labradorite,  Min.,  p.  334.  —  Crystallographic,  optical  and  chemical  investigation  of  mate* 
rial  found  in  the  anorthosites  from  Carlton  Peak,  Minnesota;  Winchell,  Amer.  Geol.,  26,  220, 
1900.  Optical  orientation;  Luczizky,  Min.  Mitth.,  24,  191,  1905.  Anal,  from  Gleniffer  Hills, 
south  of  Paisley,  Renfrewshire;  Houston,  [Trans.  Geol.  Soc.  Glaggow,  12,  354,  19061;  Zs.  Kr., 
46,304. 

Lacroisite  -  riiodochfosite  +  rhodonite,  Chem.  Ztg.,  27,  (1),  15,  1903. 

Landerite,  a  garnet,  which  see. 

LANOBEiNrrE,  App.,  p.  40.  —  From  the  Puniab  Salt  Range,  India,  description  with  analysis; 
Mallet,  Min.  Mag.,  12,  159,  1899.  Formation  discussed;  van't  HofT,  MeyernofTer  and  Cottrell, 
Ber.  Ak.  Beriin,  276,  1902.    Discussion  of  crystalline  form;  Sachs,  ibid.,  376;  Zs.  Kr.,  40,  646. 

Lardbrellfte,  Min.,  p.  882.  —  New  analyses  of  material  from  the  Tuscan  lagoons  lead  to 
the  formula  (NH«),B|oO„+  5H,0;  d'Achiardi,  Rend.  Ace.  Line,  9,  (1),  342,  1900. 


B,0, 

(NH,),0 

H,0 

Total. 

I. 

71.70 

9.87 

[18.43 

100.00 

11. 

72.42 

9.78 

17.80 

100.00 

III. 

72.06 

9.83 

18.11 

1                    100.00 

SiO, 

I. 

Miramont 

69.27 

n. 

Can  Pey 

70.28 

FeA 

MgO 

CaO 

0.84 

10.01 

1.30  -  100.84 

0.38 

7.56 

0.24  -  100.10 

LuaUite.    G.  Friedel,  Bull.  Soc.  Min.,  24,  12,  1901;  ibid.,  30,  80,  1907. 

In  snow-white  masses,  showing  a  fibrous  structure. 

G.  -  1.477. 

Composition  perhaps  3Mgq.2ALO,.12SiO,.8H,0  or  MgO.AlA-5SiO,.3}H,0. 

Analysis  of  the  pure  material  after  ignition: 

A1,0, 
19.42 
21.64 

Heated  at  100^  it  loses  16  p.  c.  H,0,  retaining  14.22  p.  c.  regarded  as  belonging  to  the 
mineral. 

Occurs  in  sterile  levels  of  the  antimony  mine  at  Miramont,  France,  in  the  concession  of  Souliao 
on  the  borders  of  Cantal  and  Haute-Loire.  Associated  with  kaolinite  in  minute  hexagonal 
ecales,  also  termierite  (which  see)  and  barite.     Also  at  Can  Pey  near  Arles-sur-Tech. 

Named  after  M.  Lasalle,  proprietor  of  the  mines  of  Miramont.  Author  suggests  that  it  may 
belong  to  class  of  compounds  named  by  Heddle  piolite  (Min.,  p.  709). 

LAtrMONTiTE,  Min.,  p.  587;  App.,  p.  40.  —  Crystals  from  Henry  Land,  East  Greenland;  B6g- 
g^ld,  Medd.  om  GrOnl.,  28,  128,  1905.  Pseudomorph  of  orthoclase  after  laumontite  from  Tem^ 
pleton,  Ottawa  CoUnty,  Quebec;  Gmham,  Am.  J.  Sc.,  22,  47,  1906. 
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Occurrence  (with  anal.)  at  Petersberg  near  Halle,  Saxony;  LQdecke,  Zs.  fQr  Naturwiss.,  72| 
101,  1899.  Occurrence  with  anal,  from  Uala  Francese,  island  Maddalena;  Rimatori,  Rend  Ace. 
Line,  11,  (1),  542,  1902.  In  granite  from  Montortano,  northern  Italy;  Tacconi,  Rend.  Ace. 
Line-,  14,  (2),  88,  1905;  occurrence  (with  anal.)  at  Sao  Paulo,  Brazil;  Hussak,  Centralbl.  Min.. 
331,  1906.  Anal,  of  material  from  Montecatini,  Val  di  Cecina,  and  discussion  of  chem.  comp. 
Baschieri,  Proc.  Soc.  Tosc,  March,  1907. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steigcr,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
38,  696. 

Laurionite,  Min.,  p.  171;  App.,  p.  41.  — Crystals  from  Laurium.  Greece,  studied  by  Smith; 

Min.  Mag.,  12,  102.  Following  axial  ratio  derived:  &  :  b  :  c  =  0  7385  :  1.  0  8346.  New  forms: 
o  (112),  q  (122),  r  (132),  8  (142),  /  (152)  and  w  (232).  Indices  of  refraction:  a  =  2.0767:;?«2  1161; 
7  -  2.1580.     Ax.  pi.  II  6.     Bxac  ±  a.    Calc.  2V  «  81**  32'. 

Doubtful  new  forms  (292),  (141),  (230)  with  description  of  optical  characters;  Ces4ro,  Bull. 
Ac.  Belg.,  1198,  1904;  see  also  Lacroix  and  de  Schulten,  Bull.  Soc.  Min.,  31,  82,  1908  Ciystals 
from  Lake  Como;  Repossi,  Rend.  Ace.  Line,  16,  (1),  511,  1906. 

Lawsonite,  App.,  p.  41.  —  New  forms:  r  (221),  8  (331).     Analysis: 

SiO,       TiOa      AlA      FeA      FeO     MnO        CaO      MgO      K,0      Na,0       H,0 
38.45      0.38       31.35       0.86        0.10        tr.  17.52      0.17       0.23       0.06        1L21  -  10033 

Schaller  and  Hillebrand,  Am.  J.  Sc.,  17,  195,  1904.  Anal,  of  Italian  material;  ZamboDiDt, 
Att.  Ace.  Line,  13,  (2),  466,  1904. 

Occurrence  with  glaucophane  in  schists  of  Saint- V^ran,  Haute^-AIpes;  Termier,  Bull.  Soc 
Min.,  27,  265,  1904.  Occurrence  in  California  with  partial  analysis;  Eakle,  Uni.  Calif.  Pub., 
6,  6,  81,  1907. 

Lazulite,  Min.,  p.  798;  App.,  p.  41.  —  From  Madagascar;  Lacroix,  BulL  Soc.  Min.,  26, 115, 
1902;  ibid,  31,  244,  1908. 

Lasnr-Oligoclase,  see  OligocUue. 

Leadhillite,  Min.,  p.  921 ;  App.,  p.  42.  —  Structure  of  mimetic  cr^tals  investigated;  Mugxe, 
Jb.  Min.,  Beil.-Bd.,  14,  259,  1901.  Crystals  from  Djebel-Ressas  mine,  Tunis;  Jecker.  C.  R, 
140,  141,  1905;  from  Shultz,  Ariz.;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Scries, 3, 
No.  7,  146,  1908. 

Effect  of  low  temperatures  upon  optical  properties;  Panichi  [Mem.  Ace.  Line,  4,  389,  1902J: 
Zs.  Kr.,  40,  88. 

Occurs  at  the  Cerro  Gordo  mines,  Inyo  Co.,  Cal.;  Rogers,  Am.  J.  Sc.,  12,  46,  1901.  From 
Saixlinia;  Pelloux,  Att.  Ace.  Line,  13,  (2),  34,  1904. 

Ledouzite.    J  W.  Richard8,  Am.  J.  Sc.,  11,  457,  1901. 

A  copper  arsenide,  Cu.As,  containing  small  amounts  of  cobalt  and  nickel  from  the  Mohawk 
mine  was  analyzed  by  Ledoux  (£ng.  Mng.  J.,  April  7,  1900)  and  called  mohawkUe.  This  name, 
however,  was  given  by  Koenig  (Am.  J.  Sc.,  10,  440,  446,  1900,  see  mohawkite)  to  a  variety  of 
domeykite  (Cu,As)  containing  cobalt  and  nickel.  Although  Koenig  throws  doubt  on  the  cor^ 
rectness  of  I^doux's  analysis,  this  is  confirmed  by  Richards,  who  gives  the  name  Udouxite  to  the 
compound,  Cu^As. 

Ledouxite  occurs  in  massive  form,  resembling  algodonite  in  color  and  luster.  G.  —  8.07, 
Richards. 

Analyses:  1,  Richards,  1.  c;  2,  Ledoux,  recalculated  by  Richards: 

As  Cu  Co  Ni  Fe  S 

1.     [22.8]  70.8  6.4  tr.  ....  ....     -  100.00 

2.  G. -7.8    22.67  68.60  1.20  6.55  0.23  0.53       -99.T8 

LeeBbergite.  L.  Blum;  Ann.  Soc.  Geol.  Belg.,  34,  B118,  1908.  W.  Bruhns,  Mitt  Geol. 
Landensanst.  Elsas-Lothr.,  6,  2,  303,  1908.  A  white  chalk-like  material  occurring  in  magnetite 
iron  ores  between  Marspich  and  Hayingen,  Lorraine.  Comp.  originally  given  as  2Mgl'n^Ca(V), 
but  shown  by  Bruhns  to  contain  water  as  an  essential  constituent,  to  vary  in  composition  and 
to  be  probably  a  mixture.     Named  in  honor  of  Capt.  Leesberg  of  d'Esch-sur-l'Alzette. 

Lengenbachite.  R.  H.  Solly,  Nature,  71,  118,  1904;  Min.  Mag.,  14,  78,  1905:  Huirhinson, 
Min.  Mag.,  14,  204;  Zs.  Kr.,  43,  465. 

Probably  triclinic.     In  thin  blade-shaped  crystals,  sometimes  curled  up  like  paper. 

Cleavage  perfect  ||  to  large  face  of  crystals.  Flexible  but  not  elastic,  somewhat  malleable 
Soft,  leaving  a  trace  on  paper.  G.  »  5.80,  Solly;  5.85,  Hutchinson.  Luster  metallic.  Gofer 
steel-gray,  often  with  iridescent  tarnish.     Streak  black.     Opaque. 
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Composiftion*  a  sulpha rsenite  of  lead  with  small  amounts  of  silver,  copper  and  antimony, 
possibly  7[Pb,(Ag.Cu)2]S.2A8jS3  or  6PbS.(Ag,Cu)2S.2A8jSa. 
Anal,  by  Hutchinson: 

Pb  Ag  Cu  Fe  As  Sb  S 

57  89  5.64  2.36  0.17  13.46  0.77  19.33-99.62 

Occurs  in  the  dolomite  of  Lengenbach  quarry  in  the  Binnenthal,  Switzerland. 

JentschUe  (Koechlin,  Min.  petr.  Mitth.,  23,  551,  1904)  may  be  identical  with  lengenbachite. 

Leonite  (Kaliumblfkiile),  App.,  p.  42. — Crystals  from  Leopoldshall  show  the  new  forms: 
6  (010),  w  (101),  (2ll);  an  analysis  of  a  crystal  gave 

SO,  Mg  K  a  H,0 

52.50  6.26  21.53  0.24  19.57  -10010 

J.  E.  Strandmark,  Zs.  Kr.,  36,  461,  1902.  The  measured  angles  and  analysis  confirm  the 
original  results  of  Tenne. 

Formation  discussed;  van't  Hoff  and  Meyerhoffer,  Ber.  Ak.  Berlin,  678,  1903. 

Lepidolite,  Min.,  p.  624;  App.,  p.  42.  —  Crystals  from  near  Ramona,  San  Diego  Co.,  Calif., 
studied  by  Schaller;  Am.  J.  Sc.,  19, 225, 1905,  showed  the  following  forms:  c  (001),  6  (010),  a  (100)^ 
e  (023),  o  (112).  u  (111),  x  (131),  N  (261),  « (I32),Z  (130)  and  doubtful  (223),  (221).  (112). 

Anal,  of  material  from  Brassac,  Tarn,  France;  Arsandaux,  Bull.  Soc.  Min.,  24,  431,  1901. 
Occurrence  with  anal.,  from  Wakefield,  Ottawa  Co.,  Province  of  Quebec;  Hoffmann,  Am.  J.  Sc., 
11,  149,  1901.  Occurs  both  of  the  macrodiagonal  and  brachydiagonal  types  at  Haddam  Neck, 
Conn.;  Bowman,  Min.  Mag.,  13,  103,  1902. 

Two  var.  known  as  macro-  and  microlepidolite,  one  with  a  large  opt.  ax.  angle  and  the  other 
with  a  small  angle.     Baumhauer.  [Eclogse  geol.  Helvetise,  7,  354,  1903] ;  Min.  Mag.,  13,  371,  1903. 

Lepidomelane,  Min.,  p.  634;  App.,  p.  42.  —  Anal,  of  material  from  nepheline-syenite, 
Montreal;  Harrington,  Trans.  Roy.  Soc.  Canada,  11,  (3),  25,  1905. 

Leptochlorite,  Min.,  p.  643.  —  Description  of  various  members  of  group  from  shell  nock 
formation  in  Moravia  and  Silesia. 

See  moravite  and  thuringite.     Kretschner,  Centralbl.  Min.,  293,  1906. 

Leucite  Min.,  pp.  341,  1041;  App.,  p.  42. — Structure  of  mimetic  crystals  investigated; 
Mugge.  Jb.  Min.,  Beil.-Bd.,  14,  279.  1901. 

Analysis  of  material  from  Vesuvius;  Casoria  [Ann.  R.  Scuola  sup.  di  agric.  di  Portici,  4,  1, 
1903];  Zs.  Kr..  41,  278.  Investigation  concerning  its  chemical  constitution;  Tschermak,  Ber. 
Ak.  Wien  .  112,  (1).  355,  1903. 

Occurrence  in  tufa  at  Pompeii;  Colomba.  Boll.  Soc.  geol.  ital..  23,  379,  1904. 

Pseudo-leucite  from  Spotted  Fawn  Creek,  a  tributary  of  Twelve-mile  river,  Yukon  Territory; 
Knight,  Am.  J.  Sc.  21,  286.  1906. 

Attempt  to  re-form  soda-leucite  by  heating  pseudo-leucite  crystals;  Read  and  Knight,  Am.  J. 
Sc.,  21,  294.  1906. 

Formation  of  in  igneous  rocks;  Washington,  Jour.  Geol.,  15,  257,  1907. 

LEUCOPHANrTE,  Min.,  p.  417.  —  Crystals  from  Kangerdluarsuk,  Greenland;  BOggild,  Min. 
Gr5nl.,  349. 

Discussion  of  chem.  comp.,  Ces^ro,  Mem.  Soc.  Li^ge,  6,  No.  6,  8,  1904. 

Occurs  at  the  Shepherd  and  Murphy  tin-bismuth  mine.  Bell  Mount,  Middlesex,  Tasmania; 
Petterd,  Notes  on  Tasmanian  Minerals,  priv.  publ. 

Lencophoanicite.    S.  L.  Penfield  and  C.  H.  Warren,  Am.  J.  Sc.,  8,  351,  1899. 

Monoclinic.  Massive,  crystalline;  fra^ents  parallel  to  an  imperfect  cleavage  also  show 
indistinct  cleavage  cracks  to  which  the  extinction  is  slightly  inclined. 

H.  «=  5.5-6.  G.  =  3.848.  Luster  vitreous.  Color  light  purplish  red;  slightly  pleochroic, 
pale  rose  and  colorless. 

Composition  essentially  H20.7R0.3Si02,  with  R  »  Mn  chiefly,  also  Zn  and  Ca.  As  the  water 
is  expelled  at  a  red  heat  this  may  be  written  as  a  basic  orthosilicate,  Mn5(Mn0H)2(Si04)„  which  is 
analogous  to  a  humite  with  hydroxy  1  replacing  all  the  fluorine  (cf.  App.  1,  p.  36). 

Analysis,  Warren: 

SiO,         MnO         ZnO        MgO         CaO         Na,0         K^O         H,0    FeO 
I  26.36         60.63         3.87  0.21  5.67  0.39  0.24         2.64     tr.  «  100.01 

B.  B.  fuses  quietly  at  3  to  a  brownish  black  globule.  Yields  a  little  water  in  the  closed  tube; 
reacts  for  manganese  with  the  fluxes.  Dissolves  easily  in  hydrochloric  acid  yielding  gelatinous 
silica  upon  evaporation. 

Occurs  very  sparingly  at  Franklin  Furnace.  N.  J.,  intimately  associated  with  clear  light  green 
willemite  and  crystals  of  brown  vesuvianite. 

Named  from  Xevx6t,  pale,  and  4>olvi^,  purple- red. 
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LancoBphenita.    G,  Flink,  Medd.  om  GrOnland,  14.  236,  1898;  24,  137,  1901. 

Monoclinic.     Axes  A  :  S  :  c!  «  0.5813  :  1:  0.8501;  P  -  86*>  37'. 

Forms:  a  (100),  b  (010).  c  (001),  m  (110),  n  (130),  d  (101),  x  (Oil),  t  (112),  p  (111),  r  (263), 
y  (133).    Angles:  nn'"  «  *  120*»  15',  en  -  ♦  88**  19',  cd  -  ♦  53*»  21'. 

In  minute  wedge-shaped  crystals,  elongated  ||  d  into  rectangu- 
lar prisms  with  &,  c  prominent,  also  n;  faces  c  striated  Jon^- 
tudinally,  b  also  vertically.  Twins  common,  contact  twins  with 
tw.  plane  c  (001). 

Cleavage  &,  distinct.  Fracture  uneven.  Brittle.  H  -  6.5. 
G.  »  3.05,  Mauzelius.  Luster  vitreous,  on  6  peariy,  also  on  n 
(no  cleavage  detected). 

Color  white,  inclining  to  grayish  blue.     Transparent,  often 
somewhat  opaque  from  craclu  and  inclusions.    Optically  nega- 
tive.    Ax.  plane  nearly  ||  c  and  Bx^  i|  ii. 
Leucosphenite.  Indices:  ar  -  1.6401,  ^r  -  1.6572,  Yr  -  1  6829.  ay  -  1  6445, 

fiy  ^  1  6609.   7y  -  1.6878.     /.    2Va  -  79*»  26'  red,  -  77**  4' 
yellow.     Dispersion  marked  p  >v. 

Composition,  Na4Ba(TiO),(Si,Os)5,  or  somewhat  analogous  to  petalite,  related  in  compon- 
tion  and  axial  relation  to  eudidymUe.    Analysis,  Mauzelius: 

SiO,  TiO,  ZrO,  BaO  Na,0  K,0  H,0 

56.94  13.20  3.50  13.75  11.14  0.56  0.31  -  99  40 

B.  B.  decrepitates  and  fuses  with  difficulty  to  a  dark  Rlobule;  not  attacked  by  acids. 
Occurs  sparingly  in  pegmatite  at  Narsarsuk  in  southern  Greenland ;  closely  associated  with 
sgirite,  albite,  epididymite,  polyiithionite.    Named  from  Xev«r6f,  white,  and  o'^i^v,  wedge- 

Leverrieritb,  Min.,  p.  687.  — Further  study  on  purer  material  gaveTermier.  BuIL  Soc.  Min., 
22,  27,  1899.  the  following:  G  -  2  598;  indices,  a  -  1.554,  y  -  1.582,  7  -  a  »  0.028.  A  new 
analysis  of  the  mineral  from  Rochebelle  gave: 

)  CaO  K,0  Loss  on  \tn. 

-10065 

Levynite.  Min.,  p.  595.  — Crystals  from  Skye;  Goodchild,  [Trans.  Geol.  Soc.  Glasgow,  IS, 
Suppl..  1-68.  1903);  Zs.  Kr.,  45,  307;  also  Currie,  Trans.  Edin.  Geol.  Soc.,  8,  341.  CiysUla  from 
East  Greenland  with  doubtful  new  forms  v  (2  10.12.1),  u  (10.2.12.11)  (Henry  Glacier)  c- 
0.80101;  Bdggild.  Medd  om  Gronl.  28,  125,  1905. 

LiBETHENiTE.  Min.,  p.  786.  —  Crystallographic  study  by  Melcser.  Zs.  Kr.,  39,  288.  1901. 
Occurs  in  small  crystals  in  a  quartzite  gangue  at  the  Coronado  lode  of  the  Clifton-Morenci  copper 
district  in  Arizona;  Lindgren  and  Hillebrand.  Am.  J.  Sc  ,  18,  457, 1904.  Ciystals  from  Viel-Salm, 
Belgium;  CesJLro.  Bull.  Ac.  Belg  ,  142,  1905. 

LiLLiANiTE.  Min  .  p.  130.  —  Occurrence  at  Mt.  Farrell,  Tasmania;  Petterd,  Proc.  Roy.  Soc 
Tasmania.  18-33.  1902. 

LiMONiTE,  Min  .  p.  250.  —  Analyses  of  ores  from  Great  Valley  and  Nittany  Valley.  Peon  ; 
Hopkins,  Bull  Geol  Soc  Amer .  11.  475,  1900;  Zs.  Kr,  36,  75.  Geodes  from  Muscogie,  I.T.; 
Nichols.  Field  Columbian  Mus.,  No.  Ill;  Zs.  Kr..  44,  539. 

LiNARiTE.  Min.,  p.  927;  App..  p.  43.  —  Crystals  from  Cerro  Gordo  mines,  Inyo  Co..  Gslif ; 
Rogers,  Am.  J.  Sc.,  12,  46.  1901;  from  Cumberland  with  new  form,  (12.2  11);  Cesaro.  Bull  Ac 
Belg .  328,  1905:  from  Eureka.  Utah,  with  new  forms,  d  (10.0.9),  ^  (9.0.10)  /(523);  Farrington 
and  Tillotson,  Field  Col.  Mus.,  3,  No  7,  148,  1908. 

Occ.  in  Sardinia;  Pelloux.  Att  Ace.  Line.  13,  (2),  34,  1904;  in  County  Wicklow.  Irelaod; 
Russell.  Min  Mag.,  14,  348,  1907;  in  the  Otavi  district,  German  S.  W.  Africa,  see  olaviU. 

LiNNiCiTE.  Min.,  p.  78.  —  Auriferous  variety  (anal.)  from  Santa  Fi  mine,  Chiapas.  Mexico; 
Collins,  Min   Mag.,  13,  361. 

LiSKBARDiTE,  Min.,  D  846.  —  Mineral  similar  in  character  found  at  Cape  Garonne,  near  Hy&ns, 
France;  Lacroix.  Bull  Soc.  Min  .  24, 27, 1901. 

Xdveingite.  R.  H  Solly  and  H.  Jackson;  Proc.  Cambridge  Phil.  Soc.,  11,  239,  1901;  Min. 
Mag..  13,  160 

Monoclinic.     ,8  «  89*>  45|'. 

Comp      5PbS.4As3S,. 

Anal.:  Pb,  47  58;  S,  24.91;  As,  26.93  -  99.42. 

From  the  Binnenthal. 


SiO, 

AlA 

Fe,0, 

MgO 

CaO 

K,0 

Loss  on  ign 

49.90 

37.02 

3.65 

0.30 

tr. 

1.13 

8.65 
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LoKilito.  R.  L.  Codaiti,  [Mineralizadores  y  minerales  metalicos  de  Colombia.  Tiulajoa  de 
Ia  Oficina  de  HiHtoria  NHtuml.  Seccion  de  min  y  geol  Bogota,  I90S];  Ceotralbl  Hin.,  t83,  1008. 
A  new  miueTal  found  at  Mamukto,  Colombia,  with  following  analysia: 

Ab,0,  FeO  PbO  H,0 

49.6  34.3  0.4  16.9  -  101 2 

n  material  roeaaured  by  Oold- 


Tl 

Ganpie 

58  75 

0  08  -  99.74 

59  08 

0  12  -  99  27 

3.  G.  -  6.633(1)  18  99  ^^0  59  76  -101.05 

Irfiranakita.     M.  Mrinikoio,  (Loranskite  a  new  Mineral,  sep  pub.,  St.  Peteraburgl;  Za.  Kr, 
505:  Nikolaiew  IVerti.  ruw  min   GeBello  ,  36,  11-13,  1897]:  Zs   Kr,31,505. 

Color    black:    streak  greenish  gray.     H.  —  5.     G.  —  4  6.     laotropic. 


Id[ub     Analysis: 

Ta,0.  Y,0,  Ce,0,  CaO  FeO  ZrO,  Ig, 

47  00  10.00  3.00  3.30  4.00  20.00       -     8.15  -  95.45 

Occ.     Found  at  Imbilax  near  Pitkftranta,  Finland.    Named  after  A,  Locanaki. 

Lorannnitv.     0  Flink,  Medd.  om  GrOnUnd,  14,  250,  1898;  M,  130,  1901. 

Orthorhombic.     Axes  il :  b  :  c  -  0  0(M2  :  1 :  0-3592. 

Forms:  a  (100),  6  (010),  m  (HO),  n(120).i(l  12.0),  p(lll),o  (231).  An^: 
120  A  l20  -  100047'.     110  A  in  -  55' 13' 

In  minute  acicular  crystals  with  the  prisms  n,  or  m,  n,  prominent  and  termi- 
nated chiefly  by  p. 

Cleavage  nU20)  diBtinct.  Brittle.  H.- 6-6.25.  O.  -  3  42,  Mauieliua. 
Luster  adamantine  brilliant.  Colorless  or  with  tinge  of  violet  or  brown;  also 
in  part  with  dark  ends  from  enctoeed  impurities.     Transparent  to  tianslucent. 

Optically  + .  Ax.  pi.  ||  a.  Bi»  i.  6.  Absorption  &  >  b  >  i.  2E  -  72*. 
Indices:  at  -  1.7320.  Tr  -  1.7786;  ay  -  1  7785,  7y  -  1.7876. 

Composition,  Na,(TiO),  Si.O 

Analysis  by  Hauzelius:  Lorenienitc. 

SiO,  TiO,  ZrO,  Na,0  K.O  H,0 

34-26  35.15  11.92  17  12  0.37  0.77  -  99,59. 

B.  B.  fuseseasily  to  a  black  globule:  not  attacked  by  acids. 

Occurs  in  drusy  cavities  in  pecmatite  at  Naisarsuk.  southern  Gteenland:  associated  minerals  ars 
segirite,  micmcline.  albite,  arfvedsonite,  elpidite,  etc. 

Named  after  the  Danish  mineralogist,  Johan  Lorcnzen. 

Irf)trit«.  G.  MunUanu-Murgoci,  [Inaug -Diss..  Munich,  I901|;  Zb.  Kr ,  36,  650;  Bull.  Soc. 
Min,  34,  504,  1901. 

Massive,  in  an  aggregate  of  smBJl  grains  and  leaves.  Cleavage  H  to  greatest  length.  H.  — 
7.5.  G  -323.  Green.  Optieally  +  .  n  -  1  67;  t  -  o  -  0014  ExtincUon  makes  ande 
2S°  to  trace  of  cleavage.  Ax  pi.  transverse  to  length  of  lamells  and  X  to  cleavage.  ( jj  6.  2E  — 
30°;  2V  -  18"lapproi). 

Corap  —  4SiO,.2(A],Fe),0,,.'i(Ca,Mg}0  2H,0-      Analysis; 

SiO,  Al,0.  Fe,0.  FeO  CaO  MgO  H,0 

38.02  3590     '  0.33  23.56  2.80  6.24  -  101.85 

Occ.  Found  in  small  veins  in  a  chlorite  schist  associated  with  epidote,  zoisite,  clinozoisite, 
garnet,  etc.,  in  valley  of  the  lotru,  Transylvania.     Named  from  locality  of  occurrence. 

t  HofT  and  O'Farelly.  Her. 

LoasATiTE,  Min.,  p.  197.  —  Probably  a  fibrous  form  of  tridymite;  Slavik,  Centralbl.  Min., 
690, 190L  Anal,  from  Bojanovic,  Westmftbren,  Bohemia;  Kovir,lCbem  Blatter,  Frag, 233, 1001] ; 
Za.  Kr,  97,  SCO. 

LDioNrrc,  see  EnaryiU. 
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Mackintoshite,  App.,  p.  44.  —  Radio-activity  from  Barringer  Hill,  Ldano  Co.,  Texas;  Hidden, 
Am.  J.  Sc.,  19,  430,  1905;  see  also  under  Uraninite. 

Maqnesite,  Min.,  p.  274;  App.,  p.  44.  —  Analyses  of  gray  and  white  varieties  from  Jobra, 
Hungary;  Loczka,  Zs.  Kr.,  36,  282,  1901.  Magnesite  deposits  of  California  with  anal.,  etc.; Hes, 
Bull.  U.  S.  G.  S.,  366,  1908. 

A  magnesium  carbonate  containing  isomorphous  MnCO,,  FeCO,  and  CoCO,  from  Eiaeiidd 
near  Siegen,  Westphalia,  having  followmg  analysis: 

MgO  MnO  FeO  CoO  CO,  H,0 

33.41  7.50  6.50  5.12  46.77  0.31  » 99.61 

Johnsen,  Centralbl.  Min.,  13,  1903. 
Also  see  Dolomite, 

Magnesiumpectolite,  see  under  PectolUe. 

Magnetite,  Min.,  pp.  224,  1041;  App.,  p.  44.  —  Crystals  from  Narsarsuk,  Greenland;  Flink, 
Medd.  om  Gronl.  14, 234, 1898;  24,  23,  1901 ;  from  Pian  Real,  Piedmont ;  Boeris,  Att.  Ace.  Torino, 
38,  691,  1903. 

Analyses  of  magnetites  containine  Ti  and  V  from  eastern  Ontario,  Canada;  Pope,  Trans.  Amer. 
Inst.  Min.  Eng.,  29,  372,  1899;  Zs.  Kr.,  36,  295;  of  titano-magnetite  from  Croustet,  near  Puy, 
Haute-Loire;  Arsandaux,  Bull.  Soc.  Min.,  24,  475,  1901;  of  magnetite  from  St.  Joseph  du  Lac, 
Quebec,  Canada,  containing  5.32%  TiO,,  8.46%  MnO  and  3.24%  MgO;  also  from  MunetCove, 
Arkansas;  Digby,  Nova  Scotia,  with  discussion  of  isomorphous  relations;  Harrington,  Slin.  Hag., 
14,  373,  1907. 

Formation  of;  Bruhns,  Zs.  prakt.  Geol.,  12,  212,  1904;  occurrence  in  garnet  rock  at  Dasch- 
ke^sm,  Caucasus;  Jaczewski  [Verb.  russ.  min.  Ges.,  42,  75, 1905];  Zs.  Kr.,  43, 69. 

Malachite,  Min.,  p.  294;  App.,  p.  44.  —  New  form  (123)  found  on  crystals  from  Likasi  mine, 
Katanga,  Congo ;  Cestiro,  Bull.  Ac.  Belg.,  1206, 1904 ;  crystals  from  same  locality :  But^nbach,  Ann. 
Soc.  G^l.  Belg.,  31,  M  565,  1905;  crystals  associated  with  dioptase  from  Minaouli,  French  Congo; 
Lacroix,  Bull.  Soc.  Min.,  31,  253,  1908. 

Mamanite,  Min.,  p.  950.  —  Identical  with  polyhalite.  Analysis  given.  Van't  Hoff  and  Voer- 
man,  Ber.  Akad.  Berlin,  984,  1904. 

Manganite,  Min.,  p.  248;  App.,  p.  45. —  Ciystals  from  Ilefeld  with  new  forms,  E  (320),  L  (940), 
R  (560),  6^(590);  Zambonini,  Za,  Kr.,  34,  229.  From  Sandur  Hills,  India;  Fennor,  [Rec.  Geol 
Bur.  India,  33, 229, 1906] ;  Zs.  Kr.,  46, 308. 

Manganocalcitb,  Min.,  p.  269.  —  Anal,  from  a  graphite  mine  at  Gross-Tresny,  Mfthren, 
Bohemia ;  Ko vdr  [ Abh.  bdhm.  Akad.,  28, 1899] ;  Zs.  Kr.,  34,  705.     See  under  AgnolUe, 

Manganospharite,  ManganoBpherita.   K.  Bun,  Jb.  Min.,  2, 129, 1901.  —  See  SideriU, 

Manganotantalite,  see  under  ColumhiU. 

Marcasite,  Min.,  pp.  94,  1041;  App.,  p.  45.  —  Crsrstals  from  Rondout,  Ulster  Co.,  N.  Y.; 
Whitlock,  N.  Y.  State  Mus.,  Bull.  98,  1905;  Zs.  Kr.,  43,  393. 

Containing  small  amount  of  thallium  from  Galmei  mines,  Poland ;  Antipoff ,  [Jour.  russ.  pbys. 
chem.  Ges.,  St.  Petersbui^,  28,  384,  1896];  Zs.  Kr.,  31,  515.  Anal,  of  material  from  sandftooe  of 
Calafuria,  Italy;  Manaase,  [Att.  Soc.  Tosc.,  21,  159,  1905] ;  Zs.  Kr.,  43,  496. 

Method  of  quantitative  determination  of  amounts  of  marcasite  and  pyrite  in  mixtures;  Stokes, 
Am.  J.  Sc.,  12,  414,  1901;  Bull.  U.  S.  Geol.  Sur.,  178,  1901;  Zs.  Kr.,  37,  81. 

Marignacita.     S.  Weidman  and  F.  Lenher,  Am.  J.  Sc..  23, 287, 1907. 

A  variety  of  pvrochlore.  Crystals  octahedrons.  Color  light  yellowish  brown.  G.  «  4.13., 
H.  «  5-5.5.     Analysis: 

NbjOs  Ta,0.  SiO,  TiO,    FeA  FeO  Ce,0,  Yfi.    ThO,    CaO    MgO   Na,0  K,0  H,0 

65.22    5.80   3.10   2.88     0.50    0.02    13.33    5.07     0.20     4.10    0.16     2.52    0.57   6.40  -  99.93 

Occurs  in  pegmatite  9  miles  N.  E.  of  Wausau,  Wisconsin.  Named  in  honor  of  the  chemisi 
Marignac. 


R,  //.  SoUy,  Min.  Mag.,  14,  76,  1905, 188, 1906. 

Monodinic.    Axes  d  :  6  :  c  -  0.57634  :  1:  0.47389;   /?  -  88^  45^     Angles   (100)  :  (001)  - 
*88**  45';  (010)  :  (110)  -  ♦60"  3';  (010)  :  (Oil)  -  *64*»  39'. 
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Fotob:  a  (100),  6  (010),  c  (001),  (720),  (310),  (210),  (320),  (110),  (230),  (120),  (130),  (140), 
(150),  (170),  (201),  (013),  (012),  (023),  (Oil),  (021).  (073).  (083),  (031).  (072),  (041),  (HI),  (112), 
(223),  (111),  (312),  (212),  (211),  (121),  (131),  (151).  (271).  (2ll).  (233),  (121). 

Habit  roughly  cubical  with  a,  6,  c  prominent,  modified  by  numerous  domes  and  pyramids;  also 
tabular. 

Cleavage  not  observed.  Fracture  conchoidal.  Brittle.  H.  «  3.  Luster  metallic,  brilliant. 
Color  lead-  to  steel-gray,  often  with  iridescent  tarnish.     Streak  black  with  chocolate  tinge. 

Composition  not  determined. 

Occurs  very  sparingly  in  the  white  dolomite  of  the  Lengenbach  quarry,  Binnenthal,  Switzer- 
land, associated  w^ith  lengenbachite  and  rathite. 

Named  after  Dr.  John  £.  Marr  of  Cambridge,  England. 

Marshite,  App.,  p.  45.  —  Description  of  specimens  from  Broken  Hill,  N.  S.  W.,  give  following 
additional  data.  Dodecahedral  cleavage.  H.=»  2.5.  nNa  »  2.346.  Spencer,  Mm.  Mag.,  13, 
38.     Analysis  on  material  with  G.  *»  5.590;  Prior,  ibid.,  189. 

The  identification  of  small  quantities  of  iodine  in  New  South  Wales  copper  ores  suggests  the 
probable  presence  of  marshite;  A.  Dieseldorff,  Proc.  Roy.  Soc.  N.  S.  W.,  33,  160, 1899. 

Marsjatflkite.  E.  von  Fedorow  and  W.  Nikiiin,  [Ann.  G6ol.  Min.  Russie,  3, 90, 102, 1899] ;  Min. 
Mag.,  12,  387.  Glauconite  containing  much  manganese,  forming  the  bulk  of  a  Tertiary  sandstone 
in  the  Marsjat  forest,  Urals. 

MATLOCKfTE,  Min.,  p.  169.  —  Crystals  from  Laurium,  Greece;  Lacroix  and  de  Schulten,  Bull. 
Soc.  Min.,  31,  85,  1908. 

Refractive  indices;  Buttgenbach,  Ann.  Soc.  gtol.  Belg.,  33,  Mil,  1906. 


Maybeiyita.     S.  F.  Peckham,  [Jour.  Franklin  Inst.,  140,  382,  1895],  Min.  Mag.,  12, 387.  Name 
iroposed  in  connection  with  a  suggested  new  classification  of  petroleum,  bitumen,  etc.,  after  C.  F. 
(not  Maybery). 


Siropose< 
iabery 


Meionite,  Min.,  p.  467. — A  mineral  occurring  in  amphibole-gneiss  from  the  Black  Forest  which 
has  the  microscopical  characters  of  meionite  except  that  it  shows  a  basal  cleavage,  has  been  called 
pseudomeionite;  Rosenbusch,  [Mitt.  Grossherz.  Badisch.  geol.  Landeanst,  4,  391,  1902];  Min.  Mag., 
14,  408,  1907. 

Melanochalcite.    G,  A.  Koenig,  Am.  J.  Sc.,  14,  404, 1902. 

Massive,  occurring  as  a  pitchy  black  layer  a  few  millimeters  in  thickness  over  a  nucleus  of 
cuprite,  this  kernel  bemg  surrounded  by  a  banded  green  zone  of  chrysocoUa  and  malachite  and  this 
again  b^  quartz,  the  whole  forming  nodules  having  an  average  diameter  of  120  mm.  and  of  much 
beauty  m  the  cross  section.  The  black  mineral  when  pure  has  a  brilliant  luster  and  is  very  brittle ; 
H.  «  4;  G.  -  4.141. 

Analysis  of  carefully  selected  material. 

SiO,  CO,  CuO  ZnO  Fe,0,  H,0 

7.80  7.17  76.88  0.41  0.07  7.71  -  100.04 

See  also  analysis  of  copper  pitch  ore  from  Morenci,  Arizona;  Lindgren  and  Hillebrand,  Am.  J. 
Sc.,  18,  454,  1904. 

Melanopblogite,  Min.,  pp.  194,  1041;  App.,  p.  45. —  Study  of  optical  properties;  Zambonini, 
Zs.  Kr.,  41, 48. 

Melantbrite,  Min.,  p.  941;  App.,  p.  46.  —  Crystals  from  Falun,  Sweden,  described  and 
analyzed;  Edgren,  G.  Fdr.  Fdrh.,  23,  329,  1901.  Occurs  in  small  prismatic  crystals,  also  as  an 
efflorescence  with  pyrite  near  Leona  Heights,  Alameda  Co.,  Cal.,  new  forms  noted  I  (120),  d  (102), 
k  (203).  X  (302),  q  (201), ;  (904),  B  (332);  Schaller.  Bull.  G.  Univ.  Cal.,  3,  195,  1903. 

Study  of  chemical  constitution  and  genesis  of  iron  sulphates;  Scharizer,  Zs.  Kr.,  36,  345. 

Occurrence  in  Baluchistan,  India;  Hooper  [Jour.  Asiatic  Soc.  Bengal,  72,  236,  1901];  Zs.  Kr., 
42,  391;  occurrence  at  Cetine,  Siena,  Italy  (with  anal.);  Manasse,  Proc.  Soc.  Tosc.,  May,  1908. 

Melilite,  Min.,  p.  474;  App.,  p.  46.  —  Indices  of  refraction  for  various  colors;  Hlawatsch, 
Min.  Mitth.,  23,  415,  1904. 

Study  of  minerals  of  melilite  group  with  analyses;  Fouqu4,  Bull.  Soc.  Min.,  23,  10,  19(X);  chemi- 
cal composition  with  analyses;  Zambonini,  Zs.  Kr.,  41,  226. 

Melinite,  Min.,  p.  695. —  From  Vicz  near  Bistritz,  M&hren,  with  anal. ;  Kovdr,  [C^em.  Bl&tter, 
1899];  Zs.  Kr.,  34,  706. 

Meliphanite,  Min.,  p.  418.  —  Chem.  comp.  discussed;  Os&ro,  Mem.  Soc.  Lidge,  5,  No.  6» 
11,  1904. 
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MeUta.     F.  Zambonini,  Zb.  Kr,  32, 161, 1899;  34,  227, 1901. 
In  imperfect  prismatic  forms ;  also  stalactitic  massive. 
H.  "3.     G.  =»  2.18.     Color  bluish  brown.     Opaaue. 
Composition  approximates  to  2(Al,Fe)aO,.SiOa.8H,0. 
Analysis. 

SiO,  A1,0,  FcjO,  CaO  H,0 

14.97  35.24  14.90  0.78  33.75-99.64 

B.  B.  infusible,  gjives off  water  and  the  residue  becomes  brown;  iron  reactions  with  the  flnxM. 
Coxnpletely  soluble  m  hydrochloric  acid  with  separation  of  silica. 

The  specimen  examined,  originally  from  the  Abbati  coUedion,  was  labeled  alloi^iane  fion 
Saalfeld,  Thuringia. 

Named  after  Professor  Romolo  Meli  of  Rome. 

Melonitb,  Min.,  p.  76. —  Anal,  from  Worturpa,  N.  S.  W. ;  Higgin,  [Trans.  Roy.  Soc.  So.  Auf., 
28,  211,  18991;  Zs.  Kr.,  34,  214. 

Analyses  oy  Hillebrand,  Am.  J.  Sc.,  8,  295,  1899,  from  original  locality,  StaniaUos  mioe, 
Melones  Co..  Calif.,  and  by  Dieseldorff,  Centralbl.  Min.,  168,  1901,  from  Australia,  prove  that  for- 
mula shoula  be  NiTe,. 

I                        II                          III  IV  V 

Te                        80.75  81.40  80.17  81.09  81.31 

Ni                      (,QQ|  18.60  16.73  18.91  18.69 

Co  K^"^^  0.75  


Ag  0.86  ....  Fe     1.33 


99.92  100.00  98.98  100.00  100.00 

I,  Hillebrand;  II  -  I  recalc;  III,  Dieseldorff;  IV  -  III  lecalc;  V  -  Theory  for  NiTe,. 
Occurrence  at  Illinawortina,  N.  S.  W.,  with  analyses;  Dieseldorff,  Centralbl.  Min.,  98, 1900. 

Mercuric  Iodide.  Minute  scariet-red  cubes  occurring  in  limonite  at  the  Broken  Hill  mines, 
New  South  Wales,  have  been  identified  as  probably  mercuric  iodide  by  Moaes;  its  relation  to  the 
doubtful  ooccinite  of  Castillos  (Min.,  p.  161)  is  uncertain.  Am.  J.  Sc.,  12, 98, 1901. 

Mercury,  Min.,  p.  22.  —  Occurrence  at  Erzberg,  Styria;  Redlich,  Centralbl.  Min.,  280, 1908. 

Mesolite,  Min.,  p.  605. —  Optical  study  of  material  from  Faroe  islands;  G6igey,  Min.  Mitth., 
87,  255,  1908. 

Anal.  —  From  Table  Mountain,  Golden,  Colo.;  Patton,  Bull.  Geol.  Soc.  Amer.,  11, 461, 1900; 
Zs.  Kr.,  36,  74 ;  from  Ben  Lomond,  N.  S.  W. ;  Anderson,  Rec.  Aus.  Mus.,  6, 419, 1907 ;  from  banlt  di 
Montresta,  Sardinia;  Deprat,  Bull.  Min.  Soc,  31,  191,  1908;  also,  Mlllosevich,  Rend.  Ace.  Line, 
17,  (1).  270,  1908;  and  Pelacani,  ibid.,  17,  (2),  66,  1908. 

Discussion  of  chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  121,  1908. 

A  zeolite  having  composition  and  general  physical  properties  like  mesolite  but  differing 
optically  has  been  named  pseudomesoliteDy  A.  N.  WincheU,  [Th^e  Fac.  des  Sc.  de  Paris,  19001; 
Bull.  Soc.  Min.,  24,  506,  1901;  Amer.  Geol.,  26,  275,  1900;  biaxial,  positive,  small  axial  angle; 
length  of  fibers  positive;  max.  angle  of  extinc.  to  length  of  fibers  »  20^.     Analysis: 

SiO,         A1,0,  Fe,0,         MgO  CaO         Na,0      K,0  H,0 

45.25         25.69  1.40  tr,  9.75  4.24        0.47  12.99  -  99.79 

Found  in  the  anorthosite  of  Cariton  Peak,  Minnesota. 

Experiments  concerning  loss  of  water,  etc.;  Friedel,  Bull.  Soc.  Min.,  22,  84,  1899. 

Metacinnabarite,  Min.,  pp.  62,  1041;  App.,  p.  46.  —  Relations  to  cinnabar,  which  see. 

Metaahydrite.     E.  Sammerfeldt,  Jb.  Min.,  1,  140, 1907. 

Orthorhombic.     Composition,  CaSOf. 

Prepared  artificially  in  small  ciprstals  which  show  faces  that  cannot  be  simply  referred  to  the 
^nhy^dnte  axes.  Like  anhydrite  in  cleavage  and  specific  gravity.  Differs  in  showing  a  dis- 
tortion of  the  interference  figure.  Perhaps  to  be  considered  as  isomorphous  with  barite,  to  the 
crystal  axes  of  which  its  faces  could  be  referred. 

Metakalkuranite,  see  Autuniie. 

Metakoenenite.     F.  Rinne,  Centralbl.  Min.,  p.  498,  1902.  —  See  KoentmU, 

Metakupfeniranite,  see  Torbernite. 
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-  Formed  at  eruption  of  Vemviiu,  1006;  anal,  given;  aee  under 


Occuncnce  in  a  tumarole  near  Pyr 


r  Pyromeni  on  island  of  Hilo,  and  near  Porto  di  Levante  on 
Vulcano;  Lacroix,  Bull.  Soc.  Min.,  30,  3D,  1007.  From  Zotfo  Giotto,  Miseno,  JUIy^  Zanboninl, 
Bend.  Ace.  Sd.  Napoli,  Dec.,  1907. 

MrraoRiTEB,  Me  under  Iron. 


Mica  Group,  Hin.,  p.  611;  App.,  p.  46.  —  Analyaeeof  Canadian  micas;  Edeson,  Trans.  Rot. 
Soc.  Canada,  10,  (3),  57,  1904;  from  marble  of  Carrara;  D'Achiardi,  Att.  Soc.  Tosc.  Sc.,  Mem.  ^, 
1906. 

Description  of  occurrence  in  the  pegmatites  of  upper  Veltlin;  Linck,  [Za.  f.  Naturwiss.  Jena, 
S3,  345,  1890];  Zs.  Kr.,  35,  317.  Occurrence  in  Canada;  Cirkel,  Bull.,  of  Mines  Branch,  Dept.  of 
Interior,  Ottawa,  Canada ;  Am.  J.  Sc.,  21,  405, 1906. 

MiCROCUKE,  Min.,  pp.  322,  1042;  App.,  p.  47. — Occurs  in  crystals  at  Haddam  Neck,  Coim.; 
Bowman,  Min.  Mae.,  13,  114,  1902.  Ciyatals  from  various. Gieenland  localities;  Boegild,  Min; 
GiOdI.,  443;  from  Vii£iy  near  Montbrison,  Loire;  Gonnard,  Bull.  Soc.  Blin.,  28,  17,  lOOS. 

Analj^s  from  Ilmen^birge;  Sioma,  Za.  Kr.,  34,  278. 

Id  granites  of  Sardinia,  aee  under  Orthoelatt. 

1042;  App.,  p.  47.  —From  Narsarauk,  Greenland;  Flink,  [Medd. 


—  CiTstab  from  Gletsch, 


-  Study  by  Palache  and 
,,  18,  343,  1904, 
B  following  new  facta  using  as  according  to  Gdt,,  e  —  0.3774 
(Pakche);  (0ll2]  is  a  gliding  plane  and  artificial  twins  can  be 
formed;  nerfeetc|pavage|[to  (lOll)and  (0ll2);  new  forma:  (72fi0), 
(0221),  (2l3l),  (4153)  with  several  doubtful  forms. 

MiMBTTTE,  Min.,  p.  771.  —  Crystals  from  Bena  a  Padru,  Sar- 
dinia; Lovisato,  Rend.  Ace.  Line,  13,  (2),  43,  1904 ;  from  Eureka, 
Utah;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  9, 
No.  7,  150,  1908.  Study  of  refractive  indices;  Bowman,  Min.  Mag., 
13,  324, 1903. 


iite   Jenolai     ........ 

and   referred   to   minervite.      Trans.  Austr.  Assoc.  Sci,,  T,  1 
Analyses  of  other  phosphatic  depositA  arc  also  given. 


MisENrri:,  Min..  p.  922.  —  Anal,  of  material  from  Zolfo  Grotto, 
Mesino,  Italy,  corresponding  to  formula,  K^^.eHKSO,;  Zambo- 
nini.  Rend.  Ace.  Sci.  Napoli,  Dec,  1907. 


Millerite,  Orford,  Quebec. 
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Mohawldte.  G.  A.  Koenig,  Am.  J.  Sc.  10,  440,  1900.  —  A  variety  of  domeykite  containing 
nickel  and  cobalt.     See  Domeykite;  also  Ledouxile. 

Mohawk-Whitneyite.  G.  A.  Koenig,  Am.  J.  Sc.,  10,  446,  1900;  14,  414,  1902.  —An  inti- 
mate mixture  of  mohawkite  and  whitneyite,  see  Whitneyite. 

MoHSiTE,  see  Ilmenite. 

MoiBBanite.  (?.  F.  Kunz,  Am.  J.  Sc.,  19,  396,  1905.  —  Name  proposed  for  the  naturally 
occurring  carbon  silicide  (CSi)  (Carborundum)  found  by  Moissan  as  small  green  hexagonal  plates 
in  the  meteoric  iron  of  Cafion  Diablo,  Arizona,  associated  with  microscopic  diamonds.  Moissan, 
C.  R.,  139,  778,  1904;  140,  405,  1905. 

Crystallization  of  carborundum.  G.  B.  Negri,  Riv.  min.  crist.  ital.,  29,  33,  1903;  Zs.  Kr., 
41,  269,  1905.  Rhombohedral.  Forty-four  forms  were  observed,  of  which  the  following  are 
given  as  the  most  common:  (0001),  (lOiO),  (1011),  (4043),  (202l),  (4041),  (Olll),  (0443),  (0221), 
(0441). 

Angles:  OOOlAlOll  «  54*46' 37",  0001A4043  -  62*  5'  53^  0001A202l  -  70**  33'  23',  0001 
A4041  =  79*>59'3r. 

Crystal  habit  is  (1)  tabular  ||  (0001),  or  (2)  pyramidal,  rhombohedrons  of  both  orders  being 
present. 

Following  facts  observed  under  the  microscope  by  Pirsson  [priv.  contr.].  Cleavage  poor, 
rhombohedral;  fracture  conchoidal.  Uniaxial,  positive;  double  refraction  weak.  Somewhat 
pleochroic,  s  deep  indigo  blue,  ta  light  blue.  Refractive  indices  high;  both  u  and  f  greater  than 
1.75. 

Moldavita,  a  glass.  —  Occurrence  in  M&hren;  Dvorsk^  [Mus.  Francisceum-Annalen,  Br&nn, 
1898];  Zs.  Kr.,  32,  623.  Concerning  its  origin;  Suess  [Ver.  geol.  Reichsanst.  Vienna,  387, 1898: 
Rzehak,  ibid.,  415];  its  occurrence  in  northern  Bohemia;  Jahn,  [ibid.,  81, 1899];  all  reviewed  in  Zs. 
Kr.,  33,  649.  Chemical  composition;  John  [Verb.  geol.  Reichsanst.  Vienna,  179,  1899];  Zs.  Kr., 
36,  309. 

Molybdenite,  Min.,  pp.  41,  1042;  App.,  p.  47.  — Crystallographic  study;  Mosea,  Am.  J.  Sc., 
17,  359,  1904. 

Anal,  from  Biella,  Italy;  Zambonini,  Zs.  Kr.,  40,  211. 

Alpine  occurrences;  Lincio,  Centralbl.  Min.,  12,  1905.  In  basalts  of  lower  Rhine;  Brauns, 
Centralbl.  Min.,  97,  1908. 

MoLYBDiTE,  Min.,  p.  201.  —  Analvses  by  Schaller,  Am.  J.  Sc.,  23,  297,  1907;  Zs.  Kr.,43,  331, 
of  various  specimens  show  that  molybdic  ocher  is  not  the  oxide  MoO,  but  rather  a  hydrous  ferric 
molybdate,  Fe,Os.3MoO,.7^H30.  Results  confirmed  by  Guild,  Am.  J.  Sc.,  23,  455,  1907,  except 
his  analysis  gives  formula  with  7H2O.     Anal.  I,  Schaller;  II,  Guild. 

HaO  FcaOa  MoO,  Insol. 

I.   Westmoreland,  N.  H.  17.62  21.08  57.69  4.66        -  101.05 

II.   Santa  Rita  Mts.,  Ariz.  17.36  21.84  60.80  ....        -100.00* 

*  Recalc.  after  deducting  insol.  res. 

Anal,  of  material  from  Hortense,  Colo.;  Schaller,  Am.  J.  Sc.,  26,  74,  1908;  Zs.  Kr.,  44, 12. 

Molybdophyllite.     G.  Flink,  Bull.  G.  Inst.  Upsala,  6,  91,  1901. 

Hexagonal.  In  irregular  foliated  masses  with  perfect  basal  cleavage;  resembles  mica.  Some- 
what flexible  in  thin  folia;  etching[  figures  normal  hexagonal  (Baumhauer).  H, »  2M.  G.  —  4.717. 
Luster  on  c  pearly,  elsewhere  vitreous.  Coloriess  in  thin  folia,  in  thicker  masBes  pale  green. 
Optically  uniaxial,  negative.     Indices  wy  »  1.8148,  cy  »-  1.7611. 

Composition,  RSiOf  +H2O  with  R  »  Pb  :  Mg  »  1  :  1  neariy.  Cf.  barysillte,  Min.,  p.  421. 
Analysis,  Flink,  I.e.: 

SiO,  PbO  MgO  AlA  Na,0  K,0  H,0 

18.15  61.09  11.71  0.46  0.82  0.69  6.32  -  99.24 

B.  B.  fuses  with  some  difficulty  to  a  gray  porcelain-liks  mass,  which  yields  metallic  lead  with 
soda  on  charcoal.     Yields  water  freely  in  the  tube. 

Occurs  with  hausmannite  in  granular  limestone  or  dolomite  at  LiUngban,  Sweden. 
Named  from  ;i6Xv/3dor,  lead,  and  ^aKKov^  leaf,  in  allusion  to  its  structure. 

MoNAZiTE,  Min.,  p.  749;  App.,  p.  47.  —  OryBt.  — Description  of  crystals  with  optical  and 
chemical  investigation  from  Impilaks,  Finland;  Ramsay  and  Zilliacus,  jOfversikt  af  Finska 
Vetenskaps-Societetens  F6rhandlingar,  39,  1897];  Zs.  Kr.,  31,  317;  crystals  from  Tyrol;  CathreiD. 
Jb.  Min.,  2,  137,  1899;  from  Pisek,  Bohemia;  Kreici,  Ber.  bOhm.  Ges.  Wiss.,  xliv,  1899;  also 
Bull.  Acad.  Sci.  BohSme,  1904;  crystallography  with  bibliography;  Bowman,  Zs.  Kr.,  33«  113» 
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1900;  crystals  from  Tintagel,  Cornwall,  with  new  fomas,  jfi(130),  i;  (l32),  0(122);  Bowman, 
Min.  Mag.,  12, 358, 1900;  from  Pragratten,  Tyrol;  Pohl,  Min.  Mitth.,  22,  472,  1903;  from  Kekertak, 
Upemivik  District,  Greenland;  Bdggild,  Min.  Gr5nl.,  202;  from  Emmaville,  N.  S.  W.;  Anderson, 
Rec.  Aus.  Mus.,  6,  414,  1907. 

Opt.  study  of  crystals  from  Nil-Saint- Vincent,  Brabant;  Prinx,  Bull.  Ac.  Belg.,  313,  1904. 

Anal.  —From  Pisek,  Bohemia;  Preis,  [Ber.  bdhm.  Ges.,  19, 1897] ;  Zs.  Kr.,  31,  526;  Brazil  with 
discussion  of  composition;  Hussakand  Reitinger,  Zs.  Kr.,  37,  550,  1903.  Concerning  presence  of 
thorium ;  Mann,  Inaug.-Diss.,  Leipzig,  1904 ;  Zs.  Kr.,  42, 664.  Analyses  of  material  from  Idaho  (?) ; 
Tschemik  [Verb.  russ.  min.  Ges.,  42,  9,  1905],  Zs.  Kr.,  43,  68.  Discussion  of  analyses;  Aars 
[Inaug.-Diss.,  Freibure  i.  Br.  19051 ;  Centralbl.  Min.,  247,  1907. 

General  notes;  Derby,  Am.  J.  Sc.,  10,  217,  1900.  Radioactivity;  Barker,  Am.  J.  Sc.,  16,  161, 
1903. 

Occ.  —  In  tin  graveb,  Embabaan  district,  Swaziland,  S.  Africa ;  Prior,  Min.  Mag.,  12, 101, 1899; 
from  Delaware  Co.,  Pa.;  Hamilton,  [Proc.  Phil.  Ac.  Sc.,  II,  377.  1899];  Zs.  Kr.,  34,  206;  in  iron 
ore  and  graphite.  Brazil;  Derby,  Am.  J.  Sc.,  13,  211,  1902;  character  of  monazite  sand  from 
Caucasus;  Tschemik.  [Verb.  russ.  min.  Ges.,  41,  43.  1903];  Zs.  Kr.,  41,  184;  occurs  in  place  at 
Blatherann  Creek,  near  Deepwater,  N.  S.  W.,  analysis  (1.63ThOa);  Anderson,  Records  Austr. 
Mus.,  6,  258,  1904;  Zs.  Kr.,  42.  391. 

MoNBTrrE,  Min.,  p.  784.  —  Triclinic  constants  on  artif.  crystals:  a  =  96**  40';  fi  =  88**  44'; 
y  »  103*»  48';  a:b:  c>-1.049  : 1  : 1.044;  de  Schulten,  Bull.  Soc.  Min.,  24,  323,  1901. 

MoNTMORiLLONiTB,  Min..  p.  690.  —  Anal,  of  variety,  stolpenite,  from  Gross-Tresny,  M&hren; 
Kovdr,  [Abh.  bOhm.  Akad.,  No.  16, 1,  1896] ;  Ze.  Kr.,  31,  524.  Anal,  of  material  resembling  mont- 
moriUonite,  from  Exeter,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  67,  1903. 

Montroydite.  A,  J.  Moses,  Am.  J.  Sc.,  16,  259,  1903;  HiUebrand  and  SchaOer;  ibid.,  24, 
269,  1907. 

Orthorhombic.    Axes  a  :  6  :  i  -  0.63797  : 1: 1.1931  (Moses);  0.6375  : 1  : 1.1977  (Schaller). 

Forms:  a  (100),  b  (010),  m  (110),  d  (101),  «  (112),  o  (111),  x  (331),  w  (311),  r  (211),  t  (212), 
e  (132).     HiUebrand  and  Schaller  record  56  forms  in  all.     In  minute  pris- 
matic crystals,  highly  modified ;  also  forming  velvety  crusts. 

Brittle.  H.  »-  1.5-2.  G.  undet.  Luster  adamantine  to  vitreous. 
Color  orange-red ;  streak  same  but  lighter.  Transparent.  Ax.  pi.  ||  (100), 
Bxac  -J-  (001)?  (Schaller.  priv.  contr.). 

Composition,  mercuric  oxide,  HgO,  determined  on  0.05  gram ;  analysis 
gave: 

Loss  on  heating  (assumed  to  be  O)  7.13,  sublimate  (Hg)  92.87  «  100. 
Volatilizes  completely  in  the  dosed  tube,  yielding  a  sublimate  of  metallic 
mercury.     Dissolves  readily  in  cold  nitric  or  hydrochloric  acid. 

Associated  sparingly  with  eglestonite  and  terlinguaite  at  the  mercury 
deposits  at  Teriinrua,  Texas. 

Named  after  Mr.  Montroyd  Sharpe,  one  of  the  owners  of  the  Terlingua 
mines. 

Mooraboolita.  G.  B.  Pritchard,  [Victorian  Naturalist,  18,  63,  1901] ; 
J.  Ch.  Soc.,  82,  (2),  612,  1902;  L.  /.  Spencer,  Min.  Mag.,  13,  373,  1903.— 
A  zeolitic  mineral  from  the  Moorabooi  valley,  Victoria.  As  noted  bv 
Spencer  the  characters  given  agree  closely  with  those  of  natrolite,  to  whicn 
it  is  doubtless  to  be  referred. 


Montroydite. 


Moravite.    From  Kretschmer,  Centralbl.  Min.,  p.  293,  1906. 

A  chloritic  mineral  resembling  thuringite.     It  occurs  in  lamellar,  small- 
foliated  to  scaly  and  granular  forms,  with  perfect  basal  cleavage. 

H.  »  3.5.  G.  ^  2.38.  Luster  greasy  to  pearly  on  the  scales.  Color  iron-black.  Streak 
dark  smoky  ^ray. 

Composition,  H4Fe2(Al,Fe)4Si70,4. 

Analysis  of  carefully  selected  material: 

SiO,      A1,0,     Fe,0,     FeO       CaO      MgO     Na,0,K,0      H,0 
49.30      22.71      5.04       13.99        tr,        1.82  IJO  4.95 graphite 0.55,  P,0, ^- -  ^46 

A  second  analysis  on  less  pure,  somewhat  altered  material  is  not  auoted  here. 

B.  B.  fuses  with  difficulty  to  a  black  shining  bead.  Decomposed  with  hydrochloric  acid  with 
the  separation  of  gelatinous  silica. 

Occurs  abundantly  at  the  iron-ore  mines  of  Gobitschau  near  Sternberg,  Moravia,  Thuringite 
is  present,  also  stilpnomelane  and  stilpnochloran  (see  also  Kretschmer,  Centralbl.  Min.,  195,  1905). 
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Moreneita.     W,  Lindgren  and  W.  F.  HiJIUbrand,  Am.  J.  Sc.,  18,  455,  1904. 

In  brownish  vellow  fibrous  seams  with  silky  luster.  Under  the  microscope  appeara  as  a  neariy 
homo^neous  felted  aggregate;  the  fibers  slightly  pleochroic  with  parallel  extinction  and  stnmg 
birefringence. 

Composition  uncertain.    Analysis,  W.  F.  Hillebrand: 

SiO,    TiO,     AIA     FeA     FeO     MnO     CaO     MgO     K,0    Na,0      H,0        X 
45.74      tr.         1.98      29.68     0.83        tr.       1.61      3.99      0.20     0.10      13.92*    0.84t  -  98J9 

•  8.84  at  105^  0.12  at  150^  4.27  below  redness,  0.69  red  heat     t  FeS,  0.66,  P.O.  0.18,  CuO  tr. 

From  Morenci,  Arisona;  found  in  a  lime  shale  at  the  Arisona  Central  mine,  200  feet  below  the 
wrface;  probably  derived  from  the  oxidation  of  some  contact  metamorphic  mineral. 

MoRiNiTB,  Min.,  p.  1042. —  Anal,  of  ciyBtalline  massive  material  from  original  locality  yielded: 

P,0,  F  AIA  Ca  Na,0  H,0 

33.50  13.20  17.80  13.80  5.20  17.90  -  101.40  * 

*  Anal,  recalc.  after  deducting  1.50%  SiO,  and  0.20%  H,0  at  120^ 

Formula  derived  may  be  written  as  3AIPO,.HNa,P04.3CaFj.8H,0  or  HNa,(AlF),(CaF), 
(PO,)4.8H,0. 

Kelation  of  composition  to  that  of  amblygonite,  from  which  it  has  been  derived,  is  discuned. 
Camot  and  Lacroix,  Bull.  Soc.  Min.,  31,  149,  1908. 

MoUerita.     F.  Zambonini,  Zs.  Kr.,  32, 157, 1899 ;  34, 225. 1901. 

Massive;  resembling  nontronite;  in  crusts,  with  rough  surface. 

Soft.     G.  -  1.97 

Color  yellowish  green.     Streak  yellowish,  dull.    Opaque. 

Composition,  Fe^i30f.2H30. 

Analyses:  1,  Zambonmi;  2,  MQller;  3,  Uricochea  (anal.  2  and  3  quoted;  ref.  not  given). 

SiO, 

1.  Nontron  ]  48.82 

2.  Tirschenreuth        47.10 

3.  Tirschenreuth       47.59 

B  B.  infusible,  loses  water  and  finally  becomes  brown.  Reacts  for  iron  with  borax.  Slowly 
and  imperfectly  decomposed  by  concentrated  hydrochloric  acid. 

From  Nontron,  Doixlogne,  France,  and  called  "nontronite"  (chloropal),  but  difTers  chiefly 
in  lower  percentage  of  water.  Also  stated  to  occur  at  Tirschenreuth,  Bavaria.  The  minenl 
from  Staroo,  Sweden,  analvzed  bv  Weibull  (Dana,  Min.,  anal.  9,  p.  701)  is  also  near  the  above. 

Named  after  Miiller,  who  analyzed  the  Tirschenreuth  mineral. 

MuRSiNSKiTE,  Min.,  p.  1042.  —  Review  of  crystal  measurements  with  conclusion  that  the 
specimens  named  as  mursinskite  wero  an  iron-lime  garnet;  von  Fedorow,  Zs.  Kr.,  43,36. 

Mttschketowite.  E,  von  Fedorow  and  W,  Nikitin,  [Ann.  G^l.  Min.  Russ.,  3,  87,  99,  1899]; 
Min.  Mag.,  12,  388.    A  pseudomorph  of  magnetite  after  hematite.     Urals. 

Muscovite,  Min.,  p.  614;  App.,p.  48.—  Crystals  from  Mitchell  Co^  N.  C,  show  foUowine  new 
forms:  c  (447);  h  (556);  (29.29.30);  o  (ill);  e  (331);  t  (16.10.3);  $  (11.11.3);  i»  (K.23.6);  p  (551). 
Baumhauer,  Zs.  Kr.,  32, 164, 1899.     In  radial  crystal  groups;  Johnsen,  Centralbl.  Min.,  504, 1908. 

Optical  study  of  material  from  Monte  Orfano,  Italy;  Viola,  Zs.  Kr.,  32,  118,  1899.  With 
unusual  axial  angle  from  the  eclogite  of  the  Fichtelgebirge;  Johnsen,  Centralbl.  Min.,  620,  1908. 

Analysis  of  a  pink  fibrous  variety,  associated  with  lepidolite,  from  Haddam  Neck,  Conn  ; 
Bowman,  Min.  Mag.,  13,  98,  1902. 

Fuchsite  used  as  material  for  prehistoric  implements  in  Guatemala;  Bauer,  Centralbl.  Min., 
291,  1900;  as  decorative  stone  by  the  ancients;  Miers,  Min.  Mag.,  13,  322. 

From  upper  Veltlin,  Italy;  Linck,  Jena,  33,  349,  1900. 

Naegita.  T.  Wada,  Minerals  of  Japan,  1904;  Beitrage  Min.  Japan,  2,  23,  1906;  Am.  J.  Sc., 
19,  90,  1905. 

Probably  tetrac^onal  and  isomorphous  with  zircon.  Occurs  in  small  spheroidal  aggregateB; 
rarely  in  pseudo-dodecahedral  crystals.  Color  varies  between  dark  pistachio-green,  greenish 
gray  and   brown    or   reddish    brown.      Under    microscope    transparent,  graas-greeo,  highly 


FCaO,        Al,0, 

35.88         4.30 
35,75        7.15 

MnO 
0.63 

•  •  •  ■ 

MgO 
0.35 

•     •    •     • 

H,0 

9.66-    99.61 
10.00  -  100.00 

42.49 

•  f    •   • 

0.13 

9.79  -  100.00 
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refractive,  often  nearly  iaotropic.     H.  »  7.5.     G.  —  4.09.     Marked  radioactivity.    Analysis  by 
Haga: 

SiO,  ZrO,  UO,  ThO,  Nb,0,.Ta,0,  Y,0, 

20.58  55.30  3.03  5.01  fm  9.12  -  100.73 

Earlier  analyses  by  Tamura  failed  to  find  the  zirconia. 

Found  with  fergusonite  in  placer  tin  washings  near  Takayama,  Mino  province,  Japan. 

Naotagite,  Min.,  p.  105;  App.,  p.  48.  —  Anal,  and  discussion  of  composition;  PHwoznik, 
[Oesterreich.  Zs.  f.  Beig-u.  Hattenwesen,  265,  1897];  Zs.  Kr.,  32,  185. 

HaraarBtikite.     0.  Flink,  Medd.  om  GrOnUnd,  14,  234,  1898; 
24, 154, 1901. 

Tetragonal.    Axis  i  »  0.52352. 

Forms:  a  (100).  c  (001),  m  (110),  n  (210),  p  (111).  P 

Angles:  (210)  :  (100)  -  18^  17';  (111)  :  (110)  -  53?  29'. 

In  tabular  crystals,  c  predominating;  also  rarelv  cubic.  Faces  e  Narsarsukite. 

uneven,  seldom  bright;  a,  m,  n  bright  and  vertically  striated. 

Cleavage  m,  eminent.  Fracture  uneven.  Brittle.  H.  »  7-7.25.  G.  —  2.751.  Luster 
vitreous,  on  m  pearly.  Color  honey-yellow,  with  tinge  of  reddish  brown;  on  weathering  passes 
to  brownish  gray  or  ocher-yellow.  Transparent  to  translucent.  Optically  positive.  Indices 
«y  «  1  5532,  fy  -  1.5842. 

Composition,  a  highly  acidic  titano-silicate  of  ferric  iron  and  sodium. 

Analysis,  Chr.  Christensen: 

AlA     MnO      MgO    Na,0      F      H,0 

0.28       0.47       0.24      16.12     0.71   0.29  -  100.04  less  O  (0.30)  »  99.74 


SiO,     TiO,      Fe,0, 
61.63     14.00     6.30 


SiO,     PbO      ZnO       MnO      FeO 
18.47     65.68     0.82       0.83       0.10 


B.  B.  fuses  readily  to  a  yellow  blebby  glass;  reacts  for  titanium  with  salt  of  phosphorus.  Not 
attacked  by  acids. 

Occurs  at  several  localities  in  pegmatite  at  Narsarsuk,  southern  Greenland;  associated  with 
segirite,  also  microcline,  albite,  elpiaite,  epididymite,  tsniolite. 

NABONrrB,  App.,  p.  48.  —  Described  by  Penfield  and  Warren,  Am.  J.  Sc.^  8,  346,  1899.  In 
massive  itf^regates,  crystallization  probably  tetragonal  with  imperfect  basal  and  prismatic  cleav- 
age; birefringence  rather  strong,  negative.  H.  »  4.  G.  ->  5.425.  The  mean  of  two  analyses 
by  Warren  gave: 

CaO       CI       (OH) 
11.20     2.81     0.26  -  100J7 deduct  0.63  (O  -  CI)  -99.54 

The  formula  deduced  is  as  before  given,  PbACa^ClsSinOi,, 
or  Pb4(PbCl),Ca.(Si,0,),.  The  authors  show  that  nasonite 
is  closely  relatea  to  ganomalite,  the  formula  of  which  should 
probably  be  written  Pb4(PbOH),Ca4(Si A)r 

Natroalnnite.  W.  F.  Hillebrand  and  8.  L.  Penfield,  Am. 
J.  Sc,  14,  220,  1902.  —  Name  suggested  for  alunites  con- 
taining considerable  soda. 

Hatrochalcita.  C.  Palaehe  and  C.  H.  Warren^  Am.  J. 
Sc.,  26,  345,  1908;  Zs.  Kr.,  46,  534,  1908. 

Monoclinic.  &  :b  :  c  ''  -1.423  : 1  :  1.214;  p  -  61*»  17' 
30''.    Habit  pyramidal,  m  and  p  predominatmg,  crystals 

I  cm.  long.  Forms:  c  (001),  b  (010),  m  (110),  p  (111), 
V  (112),  u  (221),  w  (331),  q  (111),  x  (221).    Cleavage  perfect 

II  c  (001).  H.  ->  4.5.  G.  -  2.33.  Color  bright  emerald- 
green.  Refractive  indices,  a  »  1.6491;  fi  —  1.6555;  y  » 
1.7143;  2VNa  -36*'  52'  (calc).  Ax.  pi.  ||  b  (010).  Bx«o 
inclined  12^  to  c  axis  in  acute  angle  fi.  Optically  +. 
Dispersion  inclined,  strone. 

Comp.  Na,S0,.Cu,((JH),(S04),  +  2H,0;  CuO,  42.08; 
Na,0,  8.24;  SO,,  42.51;  H,0,  7.17. 

Anal,  by  Warren:  CuO.  41.95;  Na,0,  8.44;  SO,,  42  10; 
H3O,  7.70;  insol.  res.,  0.70;  CI  (from  atacamite),  0.05 
- 100.94. 

Occ.  Found  at  Chuquicamata,  Province  of  Auto- 
fagasta,  Chile,  associated  with  kr6hnkite,  blddite,  brochan- 
tite,  atacamite,  etc. 

HatroJaroBita.     W.  F.  HiUebrand  and  S.  L.  Penfield,  Am.  J.  Sc.,  14, 211, 1902.  --  See  JaronU, 

.  600.  104: 
5,  1898]; 


Natrochalcite. 


NATROLrrs,  Min.,  pp.  600.  1042;  App.,  p.  49.  —  Oryst.  —  Iceland;  Jeremejew,  [Bull.  Acad. 
Sc.  St.  P^tersbourg,  9,  5,  1898];  Zs.   Kr.,  32,  428;  Langesundfjord,  Norway,  with  following 
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new  forms:  g  (334);  k  (335); ;  (112);  p  (361);  e  (836);  ^  (16.16.17);  Zambonini,  Zs.  Kr.,  34,  549, 
1901;  from  Leitmeritz,  Gross-Priesen,  with  opt.  study  and  ana!.;  Pelikan,  Ber.  Ak.  Wien,  111, 
(I),  343,  1902;  Scottish  localities;  Goodchild  [Trans  Geol.  Soc.  Glasgow,  12,  Suppl.,  1-68, 19a3j; 
Zs.  Kr.,  46,  307;  Narsarsuk,  Greenland;  Flink,  Medd.  om  Grdnl.,24,  107,  1901;  Kaogerdluareuk. 
Bdggild,  Min.  Gronl.,  531 ;  Katzenbuckels,  Odenwald,  Baden ;  Freudenbei^,  [Mitt.  bad.  geol.  Landes- 
anstalt,  6,  185,  19061;  Zs.  Kr.,  46,  126,  1909. 

Anal.  —  Moore  Station,  N.  J.;  Eyerman,  Amer.  Geol.,  34,  43,  1904;  from  nepheline-syenite, 
Montreal;  Harrington,  Trans.  Rov.  Soc.  Canada,  11,  (3),  25,  1905; Monte Catini,  Tucan^;ManftaBe, 
Proc.  Soc.  Tosc,  Jan.,  1906;  and  with  discussion  of  chem.  constitution;  Basehieri,  ibid.,  Mandi, 
1907 ;  Inverell,  N.  S.  W. ;  Anderson,  Rec.  Aus.  Mus.,  6, 420, 1907.  Discussion  of  chem.  comp. ;  Zam- 
bonini, Mem.  Ace.  Sci.  Napoli,  14,  117,  1908. 

Association  of  natrolite  (anal.)  with  datolite  at  Pokolbin,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus., 
6,  2,  1904. 

Action  of  ammonium  chloride  upon;  Clarke  and  Steiger,  Am.  J.  Sc.,  9,  345, 1900. 

Alteration;  Cornu  and  Schuster,  Min.  Mitth.,  26,  321,  1907. 

Mooraboolite  (which  see)  from  the  Moorabool  valley,  Victoria,  is  to  be  referred  to  natrolite, 
(Spencer).  It  occurs  in  white,  radiated  aggregates  in  a  decomposed  basalt.  H.  =6.  G.  «  2.17. 
The  ciystals  are  elon^mted  orthorhombic  prisms  terminated  by  an  obtuse  pyramid ;  no  cleavage 
observed.     Analysis,  E.  O.  Thiele: 

SiO.  AlA  CaO  Na,0  K,0  H,0 

48.02  28.68  0.42  11.24  3.00  9.80  -  101.16  * 

*  Author  gives  incorrectly  the  summation  as  101.68%. 

Following  new  analysis  of  "aloanite,"  Min.,  p.  610,  from  Monte  Catini  proves  it  to  be  thomsonite. 

H^O  SiO,  Al,03  CaO  Na,0 

9.76  46.49  25.47  1.10  17.05  -  99.87; 

Manasse,  [Proc.  Soc.  Tosc.  Sc.  Nat.,  16,  20-37,  1906];  Zs.  Kr.,  64,  658. 

NatronkalUimonyite,  see  Blddite. 

Hemaphyllite.  Friedrich  Focke,  Min.  petr.  Mitth.,  21,  327,  1902.  — A  serpentine  peculiar  ia 
containing  2  p.  c.  of  soda;  see  Serpentine. 

Naotantalite.     Pierre  Termier,  Bull.  Soc.  Min.,  26,  34,  1902. 

Isometric,  in  octahedrons  (up  to  1  mm.)  resembling  pyrochlore ;  dodecahedral  faces  also  occur. 
H.  =  5-6.     G.  «»  5.193.     Luster  nearly  adamantme. 
Color  clear  yellow.     Translucent.     Isotropic.     Refractive  index  1.9. 
(/omp>osition  near  that  of  tantalite. 

Analysis  by  Pisani,  after  deducting  small  amounts  of  SiOs,  AljO,,  etc.,  due  to  admixed  mica, 
and  SnO^  due  to  cassiterite,  as  follows: 

Ta-Ps  NbA  FeO  MnO  Alk.  H,0  (1200") 

60.58  23.10  4.80  3.00  2.31  6.51         =  100.30. 

A  little  of  the  iron  may  be  due  to  enclosed  scales  of  hematite.  From  the  sands  yielded  by  the 
washing  of  kaolin*  of  the  Colettes  and  Echassi^res,  Dept.  TAllier,  France;  these  sands  carry  cas- 
siterite in  considerable  amount. 

Nephelite,  Min.,  pp.  423,  1042;  App.,  p.  49.  —  Oomp.  — Morozewicz  [Bull,  de  TAcad^ie 
des  Sciences  de  Cracovie,  p.  958,  Oct.,  19071  gives  new  analyses  as  follows:  2  from  Mariupol,  t 
from  Mias,  2  from  Vesuvius.  From  these  and  other  reliable  analyses  the  author  derives  two  series 
of  empirical  formulse  for  the  mineral. 

Normal  Series.  Basic  Series. 

(1)  K,  Na,    Al,o  Si„0,,  (1)   K,  Na„  Al„  Si„0« 

(2)  K,  Na,    Al„  Si,Aa 

(3)  K,  Na,o  Al„  Si  ,,0,0 

(4)  K,  Na,»  Al„  S\,S>^ 

The  normal  series  can  be  represented  by  the  general  formula  K,  Nan  Aln-t-x  Sio-i>9  0«ii^i« 
and  can  be  considered  as  various  mixtures  of  KjAl^Si^Oio  and  Na^Al^ijOtt.  The  one  member  of 
the  basic  series  can  be  considered  as  a  mixture  of  K^AlfSi.O,,,  with  Na,Al2Si,0«.  Any  Fe,0,  is 
considered  to  be  isomorphous  with  AI2O3,  CaO  with  NajO  and  MgO  with  Kfi.  The  small  amounts 
of  H,0  are  considered  secondary. 

Anal,  of  material  from  nepheline  syenite  at  Montreal ;  Harrington,  Trans.  Roy.  Soc.,  Canada, 
U,  (3),  25,  1905. 
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Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
,696. 

Occurrence  in  syenite  near  Brookville,  N.  J.;  Ransome,  Am.  J.  Sc.,  8,  417,  1899;  in  Ontario; 
Coleman,  Am.  J.  Sc.,  14,  148,  1902. 

Nephrite,  see  under  Amphibole. 

Hepouita.     E.  Glasaer,  C.  R.,  143,  1173,  1906;  Bull.  Soc.  Min.,  30, 17,  1907. 

Crystals,  microscopic  plates  with  hexagonal  outline.  Cleavage  (1)  perfect  parallel  to  principal 
plane  of  the  plates  and  (2)  at  right  angles  to  (1)  and  parallel  to  the  plane  of  the  optic  axes;  (3) 
a  poor  cleavage  also  perpendicular  to  the  first  and  inclined  at  60^  to  the  second.  H  2-2.5.  G. 
2.47-3.24,  varying  with  the  composition.  Pearly  luster  on  best  cleavage  face.  Color  from  pale 
to  deep  green,  varying  with  the  percent  of  NiO.  Plates  are  slightly  dichroic, «  «  yellow  green, 
€  « green.  Optically  negative.  Plane  of  optic  axes  perpendicular  to  principle  cleavage  and 
parallel  to  second  cleavage.  Axial  angle  very  small.  Strength  of  birefringence  about  0.037. 
y9«  about  1.62-1.63. 

Composition,  3(Ni,  Mff)0.2SiO,.2H,0. 

Analyses  of  material  from  different  localities.  New  Caledonia: 


1.  Reis  II  Mine,  Nepoui. 

2.  Union  Mine,  Canala. 
2a  Union  Mine,  Canala.* 

3.  YouQ^-Australia  Mine,  Com- 

boui  River. 

4.  Paragraphe  Mine,  Kua  River. 

5.  Mea  Mine,  Kouaoua. 


SiO, 
32.84 
34.52 
33.03 


NiO  MgO  FeO  CaO  AlA  H,0 

49.05  3.64  1.90  0.50  0.97  9.64 

42.75  7.23  2.05  tr.  1.21  10.20 

46.11  6.47  2.20  ir.  1.39  19.61 


35.05  39.99  11.80  1.22  0.58  1.13  10.05- 
40.07  18.21  29.84  0.25  0.53  0.72  11.98 
32.36     50.70       3.00     0.62        tr.       0.69         12.31 

*  Analysis  2a  is  of  material  of  heavier  specific  gravity  separated  from  2. 


98.54 
98.96 
99.81 

99.82 

101.60 

99.68 


Pyr.,  etc.  —  In  closed  tube  yields  water  and  blackens.   Slowly  but  completely  soluble  in  HCl. 
Gives  reactions  for  Ni. 

Obs.  —  Occurs   in   connection  with    the  nickel  deposits  of  New  ^^^^ 

Caledonia.    Named   from   the   locality,    Nepoui,   where  it  was  first 
observed. 

Neptunite,  App.,  p.  49.  —  Crystals  from  Narsarsuk,  Greenland, 
described  by  Flink,  Medd.  cm  GrOnl.,  14,  232,  1898;  24,  120,  1902; 
Boggild,  ibid.,  33,  119,  1906;  Wallenstr6m,  Geol.  F6r.  Fdrh.,  27,  149, 
1905.  The  following  new  forms  are  recorded:  x  (311),  /(lOl),  i  (il2), 
r  (221).  p  (311),  q  (712).  Found  also  at  Tutop  Agdlerkofia;  Bdggild, 
Min.  GrOnl.,  502.  Prismatic  crystals  froni  San  Benito  County,  Calif., 
showing  a,  m,  p,  s,  o  and  new  form  g  (211)  (fig.).  Plane  of  optic 
axes  parallel  to  6  (010),  acute  bisectrix  c  making  angle  of  20^  with  k  axis 
in  obtuse  angle  p.  2V  «  48^  approx.  Ford,  Am.  J.  Sc,  27,  235,  1909; 
Zs.  Kr.  46,  321, 1909.  The  neptunite  from  C!alifomia  was  first  thought 
to  be  a  new  species  and  was  named  carUmle;  Louderback,  Uni.  Calif. 
Pub..  6,  9,  152,  1907. 

Analyses  by  Bradley  (Am.  J.  Sc.,  28,  July,  1909)  on  California 
material  confirm  the  formula  obtained  for  tne  Greenland  mineral. 
Average  of  two  analyses  follows: 

SiO,      TiO,     MnO      CaO      FeO      MgO      K,0        Na,0 

52.87     17.83     0.85        1.56      11.68      1.45       5.08         9.56  -»  100.88 

Newbertite,  Min.,  p.  830. —  Occurrence  with  struvite  in  tusk  of 
mammoth  found  in  swamp  on  Quartz  Creek,  20  miles  south  of  Dawson 
City,  Yukon  territory;  Hoffmann,  Am.  J.  Sc,  11,  149,  1901;  in  bat 
guano  from  Australia,  (anal.);  Maclvor,  Chem.  News,  86, 181,  217, 1902. 

Artif.  production;  de  Schulten,  Bull.  Min.  Soc,  26,  24,  1903. 

NiccoLiTB,  Min.,  p.  71.  — Crystals  from  Mansfeld,  Saxony;  Sachs, 
Ber.  Akad.  Belin,  856,  1902. 

Occurrence  at  Cobalt,  Canada;  Miller,  Rep.  Bureau  of  Mines, 
Toronto,  II,  1905.  Neptunite,  California. 

Nickel-iron.    Concerning  possible  existence  of  Fe,Ni,  in  meteoric  iron  of  Youndegin  and 
meteoric  stone  of  Zomba;  Fletcher,  Min.  Mag.,  15,  147,  1908.     See  Awaruite. 


Niffrite.     C.  A.  Peterson,  20th  Ann.  Rep.  U.  S.  G.  S.,  6,  257,  1899.      A  kind  of  asphaltum 
from  Utah ;  also  see  under  AiphcUt. 
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Niter,  Min.,  p.  851 ;  App.,  p.  49.  —  Crystals  taken  as  hemimorphic  and  a  new  orieotatioo  pio- 
posed;  Wcrnadsky,  [Bull.  Soc.  Imp.  Nat.  Moscow,  2,  292, 1897];  Zs.  Kr.,  31,  518. 

NoNTRONiTE,  866  Chloropal. 

NoRTHRUPiTE,  App.,  p.  49.  —  Relations  to  tvchite,  which  see.     An  isomorphous  miztuie  of 
northrupite  and  tychite  obtained  artficially  by  de  Schulten,  C.  R ,  143,  403,  1906. 

NosELiTE,  Min.,  p.  432.  —  Variation  in  indices  of  refraction  with  variation  in  chem.  eomp.; 
Gaubert,  Bull.  Soc.  Min.,  28,  188,  1905. 

Anal,  of  material  from  Vicentino;  Maddalena,  Rend.  Ace.  Line,  17,  (1),  802,  1908. 

OcTAHEDRiTE,  Min.,  Dp.  240,  1043;  App.,  p.  50. — Orjii  — 
Piattagrande  near  Sondalo  in  Veltiin,  Italy;  Bnignatelli,  &.  Kr., 
32,  355,  1900;  Rend.  R.  Inst.  Lomb.,  32,  1405,  1899;  Sctpoiua,  St. 
Gotthard;  Boeris,  Att.  Soc.  Milano.  40,  399,  1901;  Riv.  mio.  crist. 
ital.,  28,  75,  1902;  complex  crysUls,  Brindletown,  N.  C,  (fig.); 
Robinson,  Am.  J.  Sc,  12,  180,  1901;  Zs.  Kr.,  36,  425;  Pr^mtteo. 
Tyrol;  Pohl,  Min.  Mitth.,  22,  479,  1903;  Binnenthal;  Solly,  Mia. 
Mag.,  14,  16,  1904;  Harre,  Zs.  Kr.,  42,  282,  1906;  with  following 
new  forms:  R  (3  0.10);  E  (203)  (?);  H  (332);  T  (11.2.12);! 
(25.11.5);  Millosevich,  Rend.  Ace.  Line,  14,  92,  1905;  Somerrille, 
Mass.,  showing  interpenetration  twins,  (101)  as  tw.  pi.;  Palacfae, 
Festschr.  siebzissten  Geburtstage,  H.  Rosenbusch,  311,  1906;  Nil- 
Saint- Vincent,  Brabant,  with  new  form  (449);  Prins,  Bull.  Ac. 
Belg.,  706,  1907;  Kolleti^raben,  Binnen,  with  new  form  (338); 
Cesaro,  ibid.,  336;  Jequitmhonha  River,  Brazil,  with  new  fonnM 
(338);  Farrington  and  Tillotaon,  Field  Col.  Mus.,  Geoi.  Seriei,  3, 
No.  7, 150,  1908. 

Refractive  indices;  Taubert,  [Inaug.-Diss.,  Jena,  19051;  Zs.  Kr., 
44,  313. 

Discussion  of  formula,  see  Ruiile. 

Occurrence  in  quartzite.  Shankille,  Co.  Dublin,  Ireland ;0'ReiUj, 
[Proc.  Roy.  Dublin  Soc,  8,  691,  1898|;  Zs.  Kr.,  32,  293;  in  the 
trtaasic  sandstones,  Midlands,  England;  Scrivenor,  Min.  Mag.,  13, 
348,  1903;  in  granite  from  Montorfano,  northern  Italy;  Tacooni,  Rend.  Ace.  Line.,  14,  (2), 
88,  1905. 


Brindletown,  N.  C. 


Oehmite.  E.  5.  Fedorov,  [Gomvi  Zhumal,  St.  Peterabuig.  81,  3,  p.  264,  1905|;  Speaeer, 
Min.  Mag.,  14,  405,  1907.  A  rock-forming  mineral  from  the  Caucasus  resembling  diallage  ia 
appearance:  it  has  three  rectangular  cleava^  but  is  shown  by  its  optical  characters  to  be  mono- 
clinic.  Formula  given  as  6(Mg,Fe,Ca)0.6Si02.H20,  but  anal,  shows  also  AljOj,  6.74%.  Named 
after  A.  G.  Ern,  a  Russian  mining  engineer. 

Oldhamitb,  Min.,  pp.  65,  1043. —  Detected  by  anal,  in  Allegan  meteorite;  Tkssin,  Proe.  U.S. 
Nat.  Mus.,  34,  433,  1908. 

OUGOCLASE,  Min.,  p.,  322;  App.,  p.  50. —  Crystals  from  Biella,  Italy,  with  anal.;  Zambooiai, 
Zs.  Kr.,  40,  253;  from  Maneetsok,  Greenland;  BOggild,  Min.  GrOnl.,  465. 

Optical  study  of  oligoclase  in  granites  of  Sardinia;  Riva,  Att.  Ace.  Sc.  Napoli,  12,  No.  9, 
1905;  refractive  indices  of  crystals  from  inclusions  in  augite-andesite  lava  from  Bellenbeigei 
near  Mayen;  Gaubert,  Bull.  Soc.  Min.,  28,  196,  1905. 

Material  from  near  Lake  Baikal  known  as  lazurfeldspar  has  been  proven  to  belong^  to  oligtn 
clase.  (anal.);  Jeremcjcw,  Zs.  Kr.,  32,  493;  Bull.  Soc.  Min.,  24,  438,  1901. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.,  207,  1902;  Zs.  Kr., 
38,  697. 

Olivenitb,  Min.,  p.  784.  — Crystals  from  Tintic  Dist.,  Utah,  showing  new  fomoa  <  (034), 
d  (025);  Farrington  and  Tillotson,  Field  0)1.  Mus.,  Geol.  Series,  3,  No.  7,  152,  1908. 

Oolite.  —  Siliceous  oolite  from  Tateyama,  EtchQ  Province,  Japan;  JimbO,  Beitrige  aur  Miil 
von  Japan,  1,  11,  1905;  Am.  J.  Sc.,  19,  399,  1905. 

Opal,  Min.,  pp.  194,  1038;  App.,  p.  50.  —  Study  concerning  the  loss  of  water  at  various 
temperatures  and  periods  of  heating;  D'Achiardi  [Att.  Soc.  Tosc.  Pisa,  11»  114,  18991;  Zs.  Kr.* 
34   305. 

'Microstructure;  BQtschli,  [Ver.  Heidelb.  Naturhist.  Ver.,  6,  287,  1900];  Zs.  Kr,  36,  536. 

Change  to  quartz;  Spezia,  Att.  Ace.  So.  Torino,  37,  585,  1902. 
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Gem  opal  from  White  Cliffs,  Australia,  found  as  filling  openings  in  sandstone,  in  opaliaed  fossil 
wood,  in  the  material  of  various  fossil  shells  and  bones  and  in  aegregates  of  radiating  pseudo- 
morphic  crystals;  Gilrich,  Jb.  Min.,  Beil.,  14,  472,  1901.  Pseuoomorphs,  thought  to  oe  after 
glauberite;  Anderson  and  Jevons,  Rec.  Aus.  Mus.,  6,  31,  1905. 

Orangzte,  see  under  Uraninile* 

Orpiment,  Min.,  pp.  35,  1043;  App.,  p.  50. —  Stevanovic,  Zs.  Kr..  39,  14,  by  etching  and 
ciystallographic  study  of  crystals  from  Allchar,  comes  to  the  conclusion  that  the  symmetry  of 

orpiment  is  monoclinic.  Following  constants  given:  d:t:h  «  0.6962  :  1:  0.6650;  fi  »  90^  41'. 
List  of  forms  and  angles  given ;  also  anal.  Crystals  from  Mercur,  Utah,  with  following  rare  forms, 
e  (103)  and  K  (123),  and  the  new  forms  d  (103),  I  (023)  and  n  (l33);  Farrington  and  Tillotson, 
Field  Col.  Mus.,  Geol.  Series.  3,  No.  7,  154,  1908. 

Orthite,  Min.,  p.  522.  —  Discussion  of  chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli, 
14,  76,  1908. 

Orthoclase,  Min.,  p.  315;  App.,  p.  50.  — Oryst.  — Monte  Cimino  near  Viterbo,  Italy,  with 
anal.;  Zambonini,  [Riv.  Min  ,  Padua,  20,  20,  1898);  Zs.  Kr.,  32,  533;  of  adular  from  Pisek,  Bo- 
hemia; Krejci,  Ber.  b6hm.  Ges.  Wiss.,  xliv,  1899;  measurement  of 
crystals  from  various  Italian  localities  with  derivation  of  crvstal 
constants;  Zambonini,  Zs.  Kr.,  34,  243,  1901;  Elba  with  follow- 
ing new  forms:  (310);  (740);  (7  20.0);  (13.0.12);  (16.0.13);  (506); 
(14.0.15);  (12.0.1);  (737);  (li.1.10);  (5.5.11);  (l4.14.15);  (971); 
optical  study  also;  Bartalini,  [Ace.  Sc.  Med.  Nat.  Ferrara,  1901]; 
Zs.  Kr.,  37,  408;  sanidine  from  Oinale  Monterano,  Province  Rome, 
Italy,  with  new  form  m  (556);  Zambonini,  Zs.  Kr.,  40»  58,  1904; 
IgaUko,  Greenland,  with  twinning  on  (201);  BOggild,  Min.  GrOnl., 
440.  Crystallographic  and  optical  study  of  orthoclase  and  micro- 
cline  in  granites  of  Sardinia;  Kiva,  Att.  Ace.  Sc.  Napoli,  12,  No.  9, 
1905;  study  of  development  of  crjrstals  in  simple  and  in  twin  forms; 
Neugebauer,  Min.  Mitth.,  26, 413, 1906.  CrysUls  from  Corsica ;  De- 
prat,  C.  R.,  143,  753, 1906;  Bull.  Soc.  Min.,  31, 271, 1908.  Twins;  — 
Shinano,  Japan;  Iwasaki,  Am.  J.  Sc.,  8,  157,  1899.  On  feldspar 
twinninff ;  Viola,  Zs.  Kr.,  38|  67,  1903;  Carisbad  and  Baveno  twins; 
&ichs,  Min.  Inst.  Univ.  Breslau,  1903.  Baveno  twin  from  Striegau 
with  (403);  crystal  from  Isomraudnaiakop,  Urals;  Gonnard,  Bull. 
Soc.  Min.,  28,  21,  1905;  Baveno  twins  from  Judith  Mts.,  Montana 
(fig.) ;  Ford  and  Tillotson,  Am.  J.  Sc.,  26, 149, 1908;  Zs.  Kr.  46, 129 ; 
twms  from  Four-la-Brouque,  Puy-de-Dome;  Gonnard,  Bull.  Min.  Soc.,  31,  292,  1908;  crystals 
(with  anal.)  from  Valle  del  Chisone  Piedmont;  Ck>lomba,  Att.  Ace.  Torino,  43,  June,  1908. 

Optical  studv  of  material  from  Calabria  and  Cimini,  Italy;  Viola,  Zs.  Kr.,  32,  121,  124;  of 
sanidme  from  Flegrea,  Italy;  Riva,  Rend.  Ace.  Line,  9,  (2),  170,  1900. 

Anal.,  from  near  Easton,  Pa.;  Eyerman,  Amer.  Geol.,  34,  43,  1904;  adular  from  Cavour^ 
Piedmont;  Colomba,  Att.  Ace.  Torino,  39, 829,  1904. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.,  207,  1902;  Zs.  Kr. 
SB,  697. 

Occ.  in  New  South  Wales  at  Cockbum  Creek  (anal.),  Oban,  Uralla,  Bolivia,  Inverell;  Ander- 
son, Rec.  Aus.  Mus.,  64,  265,  1907;  in  dolomite  from  Campolongo,  Tessin;  Linck,  Jb.  Min.,  1,  21, 
1907. 

liorthoae,  A  var.  of  orthoclase  differing  in  opt.  orientation:  the  Bzac.  X  (010).  Positive. 
Found  in  granite  from  northern  Urals  and  at  Mont  Blanc.     Duparc,  C.  R.  138,  715,  1904. 

Osannite,  var.  of  amphiboUf  which  see. 

Otavite.     OUo  Schneider,  Centralbl.  Min.,  p.  388,  1906. 

Forms  crusts,  showing  on  both  surfaces  mmute  rhombohedral  crystals  with  terminal  angle 
of  80**  approz.  Luster  brilliant,  adamantine.  Color  white  to  reddish.  Dissolves  with  efferves- 
cence in  hydrochloric  acid.  According  to  qualitative  tests  by  Wdlfer,  a  basic  cadmium  carbon- 
ate (Cd61.5p.  c).  Found  at  the  Tschumeb  mine  in  the  Otavi  district,  German  Southwest 
Africa;  azurite,  malachite  (dusted  with  greenockite),  aurichalcite,  cerussite,  pyromorphite,  linarite, 
olivenite,  smithsonite  occur  at  the  same  locality. 


Judith  Mts.,  Montana. 


OzocBRrrB,  Min.,  pp.  998,  999.  —  From  Roumania;  Istrati,  [Bull.  Soc.  Sc.,  Bucarest,  6  6I4 
1897];  Zs.  Kr.,  32,  187. 
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Paigeite.  A,  Knopf  and  W.  T.  Schcdler;  Am.  J.  Sc.,  26,  323,  1908.  A  mineral  originally 
described  as  being  a  hydrous  borate  of  ferrous  and  ferric  iron  with  magnesium.  It  has  aooe 
been  proven  to  contain  a  considerable  amount  of  SnO,  and  is  probably  identical  with  kvUite^ 
which  see.     (Priv.  contr.  from  W.  T.  Schaller.) 

Palacheite.  A.  S.  Eakle,  Bull.  G.  Univ.  Cal.,  3,  231,  1903.  —  Described  as  a  new  ferric 
sulphate  from  the  Redington  mercury  mine  (Boston  mine)  at  Knoxville,  California,  and  named 
after  Dr.  Charles  Palache  of  Harvard  University;  later  shown  by  Eakle  to  be  a  variety  of  botiyo- 
gen,  which  see. 

Palladium,  Min.,  p.  28.  — Occurrence  in  Brazil;  Hussak,  Ber.  Akad.  Wien,  113,  379,  19D4. 

Palmerite.     Eugenio  Caaorio^  Att.  Accad.  Georgofili,  1,  July  3,  1904. 

Amorphous,  pulverulent.     Color  white  and  unctuous  to  the  touch,  resembling  purified  kaolin. 
In   composition   a   hydrated   phosphate  of   aluminium  and  potassium ;  calculated  fommla 
HK,Ala(P0j3  +  THjO.      Analysis: 

PjO.      AljO,       Fe,03        K^O         Na,0       HaO(100«)     Ign.         SiO,      NH, 
37.10       22.89         1.17  8.04         0.02  7.87  21.29       0.36       0.61  -  99.35 

Insoluble  in  water  but  easily  in  hydrochloric  and  nitric  acids. 

Occurs  as  a  stratum  in  a  deposit  of  guano  in  a  laige  cavern  on  the  slopes  of  Monte  Albumo, 
near  Controne,  in  Salerno,  Italv. 

Named  after  Professor  Paride  Palmeri. 

Palmierite.     A.  Locrotx,  Bull.  Soc.  Min.,  30,  234,  1907;  ibid.,  31,  261,  1908. 

In  microscopic  micaceous  plates,  often  hexagonal  in  outline. 

G.  greater  tnan  3.33.  Colorless  with  peariy  luster.  Uniaxial,  optically—.  Strong  birefrin- 
gence. 

Composition  uncertain,  perhaps  3(K,Na)aS04.4PbS04  =■  S0„  33.0;  PbO,  52.3;  K,0,  ll.l; 
Na,0,  3.6  (considering  Na:  K  =  1:  2). 

Analysis  on  small  amount  of  material  after  subtracting  22.59%  impurities,  mostly  hematite, 
and  2.64%  NaCl.     Analyst,  Pisani. 

SO3  PbO  K,0  Na,0 

29.4  54.8  12.3  3.5    -  100.0 

Pyr.,  etc.  Decomposed  by  boiling  water,  leaving  an  Insoluble  residue  of  PbSOf.  Easily  fua 
ble.    Dissolves  in  HNO3. 

Artificial.  Was  prepared  synthetically  by  fusing  together  the  different  sulphates,  giving 
crystal  plates  larger  but  identical  in  their  properties  with  the  naturally  occurring  mineral. 

Obs.  Found  in  the  fumarole  deposits  at  Vesuvius  formed  at  the  eruption  of  April,  1906. 
Closely  associated  with  aphthitalite. 

Named  in  honor  of  the  Neapolitan  mineralogist,  L.  Palmieri. 

Pandermite,  see  ColemanUe, 

Paracelsian.     E.  Tacconi,  Rend.  1st.  Lomb.,  Milano,  38,  636,  1905;  Zs.  Kr.,  43,  424. 
In  grains.     Yellow  color.    G.  —  3.325.    H.  «  6.    Biaxial,  optically  + .    Birefringence  some- 
what lower  than  quartz.     2V  «  83**  39'  (approx.). 

Comp.    A  barium  aluminium  silicate.  Anal.,  corresponds  to  formula,  Ba,Al,SisO,,.  Analysis: 

SiOj  AlA  BaO  Ign. 

}     35.37  29.97  34.47  0.45  -  100.26 

Pyr.    Infus.     Decomposed  by  warm  acids. 

Occ.  Found  with  quartz  and  pyroxene  in  calciphyr  at  Candoglia,  Toce  valley.  Piedmont. 
Probably  to  be  considered  a  variety  of  celsian. 

Paraoonite,  Min.,  p.  623.  —  From  St.  Gotthard  with  unusual  axial  angle;  Johnsen,  Centialbl. 
Min.,  618,  1908. 

Parahopeite.     L.  J.  Spencer ,  Min.  Mag.,  16,  18,  1908. 

Triclinic.  Crystals  deeplv  striated,  bunched  with  subparallel  grouping.  Faces  present  an 
vertical  prisms  and  pinacoids,  base,  and  traces  of  domes  or  pyramids.  Tabular  i|  a.  Good 
cleavage  ||  b.  Cleavage  planes  show  parallel  banding  similar  to  that  of  basal  cleavage  wiu 
albite  twinning.  H.  =  3.7.  G.  «  3.31.  Coloriess  and  transparent.  On  lai^  plane  a  crystal* 
show  bright  polarization  colors;  on  b  birefringence  much  lower.  An^le  of  extmction  ona  =^^ 
to  edge  cLb.  Extinction  angle  on  cleavage,  6,  inclined  but  varving  from  0^  to  25^  in  respect  to 
fidge  ab.     Does  not  lose  water  and  become  opaque  until  heated  to  163^. 
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Comp.  same  as  for  hopeite  Zn^Jdi^AKfi.    Analysis: 

ZnO  P.O.  H,0 

53.0  31.6  15.6  -  100.2 

Found  at  Broken  Hill  mines,  N.  W.  Rhodesia. 

Paralaurionite,  App.,  p.  50.  —  G.  F.  Herbert  Smith,  Min.  Mag.,  12,  108,  April,  1899;  ibid., 
183;  Zs.  Kr.,  32,  217.     Rafaelite.    A.  Arzruni,  Zs.  Kr.,  31,  229;  May,  1899.     ^ 

Monoclinic,  usually  pesudo-orthorbombic  on  account  of  twinning,  d  :  6  :  c  —  2.7036  : 1  : 
1.8019  (Min.  Mag.,  12, 183,  footnote).     /9  -  62*  47'. 

Forms:  a  (100),  c  (001),  d  (lOi),  h  (20l),  k  (40l),  I  (60l),  p  (111),  m  (110)  and  on  rafaelite 
also  (103),  (101),  (201),  (010),  (432).  The  form  (111)  of  paralaurionite  was  taken  as  (132)  in 
orig.  description  of  rafaelite. 

Angles:  aAm  -*67*25';aAp  «*58°28';aAc  «*62*'47';cAm  -  79*53'. 

Crystals  of  two  types,  (1)  tabular!!  a;  (2)  prismatic  ||  to  edge  ac.  Twin.  pi.  a.  Refnustive 
index  for  rav  JLto  b  for  sodium  ligbt  «  2.1463.  G.  «  6.05.  Color  for  paralaurionite  white; 
rafaelite,  violet  red  and  shows  strong  pleochroism. 

Comp.  like  laurionite;  PbCiOH. 

Anal,  by  Prior;  Pb,  78.1;  CI,  14.9;  HA  3.4;  O,  [3.6]  -  100. 

Paralaurionite  was  found  at  Laurium;  rafaelite  from  Chile.  The  close  similarity  of  the 
recorded  crystal  angles  proves  the  two  to  be  identical.     No  analysis  of  rafaelite  was  made. 

Crystals  from  Laurium,  Greece;  Lacroiz  and  de  Schulten,  Bull.  Soc.  Min.,  31,  82,  1908. 

Paratacamite.  G.  F.  Herbert  Smith,  Nature,  71,  594, 1905;  Min.  Mag.,  14, 170, 1906;  Zs.  Kr., 
43,  28,  1906. 

Rhombohedral.  Axis  i  «  1.0248.  Forms:  a  (ll50),  c  (0001),  r  (lOll),  w  (0225),  t;  (0.7.7.13), 
e  (0li2),  u  (0447),  /  (0221),  I  (24^1). 

Commonly  in  rhombohedral  crystals  (r),  crystals  often  twinned  with  r  as  tw.  pi. ;  sometimes  in 
slender  prisms  elongated  parallel  to  the  zone  rfa. 

Cleavage,  r  gcod.  Fracture  conchoidal.  Brittle.  H.  —  3.  G.  «  3.74.  Luster  vitreous. 
Color  bright  ^reen.     Streak  ^reen.     Refractive  index  1.846.     Shows  optical  anomalies. 

Composition  like  atacamite,  CuCl2.3Cu(OH),. 

Analysis  by  Prior  gave:  CI,  15.97;  Cu,   14.27;  CuO,  56.10;  H,0,   14.10  -  100.44. 

From  the  Herminia  and  Generosa  mines,  Sierra  Gorda,  Chile;  also  with  native  gold  from 
the  Bolaco  mine,  San  Cristobal,  Chile. 

Paravivianite.    S,  Popoff,  Centralbl.  Min.,  p.  112,  1906.  — See  VivianxU. 

Parianite.  S.  F.  Peckham,  Jour.  Franklin  Inst.,  140,  381,  1895.  —  Asphaltum  from  the 
Pitch  Lake,  Trinidad. 

Parisite,  Min.,  p.  290;  App.,  p.  50.  — The  observations  of  Penfield  and  Warren  given  in  App.  I 
are  published  in  Am.  J.  Sc.,  8,  21,  1899. 

discussion  of  crystal  constants;  Ces^ro,  Bull.  Ac.  Belg.,  321, 1907. 

In  granite  at  Montorfano,  northern  Italy;  Tacconi,  Rend.  Ace.  Line,  14,  2,  88,  1905. 

Patronite.  Foster  Hewett,  Eng.  Min.  Jour.,  Sept.  1,  1906,  p.  385;  J.  J.  Bravo,  [Informaciones 
y  Memorias,  Soc.  Ene.,  lima,  Peru,  8,  171,  1906];  W.  F.  HiUebrand,  Am.  J.  Sc.,  24,  148,  1907. 

Amorphous,  black  material  of  complex  mineral  composition  containing;  large  amounts  of  a 
vanadium  sulphide,  perhaps  VS^.     Analyses  of  material  extracted  by  alkalies  from  the  ore  gave 

V  19.16,  18.89,  19.09,  18.46;  S  47.74,  47.84,  45.65,  44.74. 

The  material  occurs  in  a  complex  mixture  of  mineral  substances  amone  which  quisqueite  and 
bravoite  were  foimd,  at  Minasragra,  Peru.  Named  after  Antenor  Rizo-Patrona,  the  discoverer 
of  the  ore. 

pECTOLrTE,  Min.,  p.  373;  App.,  p.  51.  —  Crystals  from  Bersen  Hill,  N.  J.,  show  the  new  forms 

V  (1.0.25),  X  (102),  A  (540);  Moses,  Am.  J.  Sc.,  12,  99,  1901;  from  Scottish  localities;  Goodchild, 
[Trans.  Geol.  Soc.  Glasgow,  12,  Suppl.,  1-68,  1903];  Zs.  Kr,  46,  305;  Niakomat,  Greenland, 
with  new  forms  (^01)  and  (104)  with  anal,  by  Christensen ;  Bdggild,  Min.  Grdnl.,  388. 

Composition  discussed,  Clarke  and  Steiger,  Am.  J.  Sc,  87  245,  1899,  9,  349,  1900.  Anal. 
from  Graigenfeoch,  near  Johnstone,  Renfrewshire ;  Houston,  [Trans.  Geol.  Soc.  of  Glasgow,  12, 
354-361,  1906];  Zs.  Kr.,  45,  304.  Magnesium  pectolite  with  5.54%  MgO  from  diabase,  at  Burg 
near  Herbom,  Prussia;  Renning,  Centralbl.  Min.,  739,  1907. 

Occurs  near  Fort  Point,  San  Francisco,  in  serpentine  with  datolite,  etc.,  (analysis  by  Schaller); 
£akle,  Bull.  G.  Univ.  Cal.,  2,  315, 1901. 

PELAOOsms,  Min.,  p.  1044.  —  Anal,  of  material  from  Capparara,  Tremiti  Island;  Squinabol 
and  Ongaro,  Riv.  Min.  Crist.,  26,  44,  1900. 
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Peninnite,  Min.,  p.  650;  App.,  p.  51.  —  Optical  study;  Klein,  Ber.  Ak.  Berlin,  114, 1902. 

Penfieldite,  App.y  p.  51.  —  From  Laurium,  Greece;  Lacroiz  and  de  Schulten,  Bull.  Sogl 
Min.,  31,  83,  1908. 

Pbntlandite,  Min.,  p.  65;  App.,  p.  52. — Occurrence  at  Evje,  Norway;  Stdren,  [Berg-u. 
hatten  Zeitung,  63,  504,  1904] ;  Zs.  Kr.,  42,  633. 

Perovskite,  Min.  p.  722 ;  App.  p.  52.  —  Study  of  the  structure  of  perovskite  from  Bursiumer 
Alp,  Pfitschthal,  Tvrol,  by  Bowman,  Min.  Mag.,  16,  156,  1908,  confirms  results  of  Baumnauer, 
that  mineral  is  prooably  orthorhombic,  pseudo  isometric. 

Crystals  from  Emersee,  Aosta  with  new  form  (950)  and  anal.;  Millosevich,  Rend.  Ace.  Line, 
10,  (1),  209,  1901. 

Occurrence  with  anal,  from  S.  Ambro^io,  Susa,  Piedmont;  Boeris,  Rend.  Ace.  Line,  9,  (1),  52, 
1900;  at  Monte  Lunella,  Piedmont;  Boens,  Att.  Soc.  Milano,  46,  306,  1906. 


Petterdite.  W.  H.  TweLvetrees^  separate  publ.,  1902;  [Rep.  Secy.  Mines,  Tasmania,  1900, 
1;  1901,  356];  [Proc.  Roy.  Soc.  Tasmania,  1900-1901,  51];  Zs.  Kr.,  42,  392;  C.  Anderson,  Rec. 
Aus.  Mus.,  6,  137,  1906;  Zs.  Kr.,  45,  313. 


Originally  described  as  a  new  oxychloride  of  lead  from  Britannia  mine,  Zeehan,  Tasmania,  but 
proven  by  Ajiderson  to  be  identical  with  mimetUe, 

Petzite,  Min.,  p.  48;  App^  p.  52.  —  Anal,  of  material  from  Norwegian  mine.  Mother  Lode 
Dist.,  Calif.;  Hillebrand,  Am.  J.  Sc.,  8,  297,  1899. 

Occurs  with  other  tellurides  at  Kalgoorlie  in  the  East  Coolgardie  gold  district  in  West  Aus- 
tralia, cf.  Spencer,  Min.  Mag.,  13,  272,  1903;  also  Camot,  Bull.  Soc.  Min.,  24,  361,  1901  (anal.), 
and  Krusch,  Centralbl.  Min.,  199,  190L 

Pharmacolite,  Min.,  p.  827;  App.,  p.  52.  —  Occurrence  at  Schladming,  Styria;  Comu,  Cen- 
tralbl. Min.,  279,  1908. 

Artif.;  de  Schulten,  Bull.  Soc.  Min.,  26,  18,  1903. 

Pharmacosiderite,  Min.,  p.  847.  —  Refractive  index ;  Gaubert,  Bull.  Soc.  Min.,  SO,  108, 1907. 
Analvses  of  material  from  Cornwall  showed  the  presence  of  K^O  in  varying  small  amount. 
One  analysis  gave: 

AsjOs  P.O.  FeA  K,0  H,0 

37.16  1.20  37.58  4.54  18.85  -  99.33 

Author  su^ests  following  formula:  2FeAs04.Fe[0(H,K)],.5H20.  Curious  fact  noted  that  a 
ffreen  crystal  immersed  in  ammonia  becomes  red  but  recovers  its  original  color  on  subeequeot 
immersion  in  hydrochloric  acid.     Hartley,  Min.  Mag.,  12,  152. 

PHENAcrTE,  Min.,  p.  462;  App.,  p.  52.  —  Cr3rstal  from  German  East  Africa  with  new  form 
(6515);  Spencer,  Min.  Mag.,  14,  178, 1906;  from  tin  veins  at  Ehrenfriedersdorf,  Saxony;  Kolbeek 
and  Henglein,  Centralbl.  Min.,  365,  1908;  also  from  D6bschQtz  near  Reichenbach,  and  from 
Tschimitz  near  Jauer  in  Silesia;  ibid.,  547;  from  North  Chatham,  N.  H.;  Farrington  and  TiUotaon, 
Field  Mus.,  Geol.  Series,  3,  No.  7, 157, 1908. 

Anal,  from  Ober-Neusattel,  Bohemia;  Preis,  [Ber.  b5hm.  Ges.  Wiss.,  19, 1897];  Zs.  Kr.,Sl,  526. 
Analyses;  Aars,  [Inaug.-Diss.,  Freiburg!.  Br.  1905] ; Centralbl.  Min.,  247, 1907. 

Result  from  alteration  of  danalite,  Gloucester,  Mass.;  Palache,  Am.  J.  Sc.,  24,  252,  1907; 
Zs.  Kr.,  44,  17. 

PHiLLiPsrrE,  Min.,  p.  579;  App.,  p.  53.  —  Crystals  from  Hared,  Greenland;  Bdggild,  Min. 
GrOnl.,  570. 

Analyses  of  various  occurrences  in  the  neighborhood  of  Rome  lead  to  formula,  R"Al^i,0N,.4H|0; 
Zambonini,  Jb.  Min.,  2,  65,  1902.  Discussion  of  chem.  comp.;  Zambonini,  Mem.  Aoc.  dcL 
Napoli,  14,  114,  1908;  anal,  of  material  from  Mont  Simiouse,  Loire,  with  discussion  of  cbem. 
comp.;  Gonnard,  Bull.  Soc.  Min.,  31,  269,  1908. 

A  zeolite  from  the  leucitite  at  Casal  Brunori  and  Mostacciano  near  Rome  having  compoeitioo 
and  general. characters  similar  to  phillipsite  but  differing  in  the  manner  in  which  it  loses  water 
on  heating,  has  been  named  paeudophilltpsiie  by  Zambonini;  Jb.  Min.,  2,  73,  1902;  Bull.  Soc.  Min., 
26,  360,  1902.     Occurs  in  pseudo  octahedrons,  being  made  up  of  eight  individuals.     Analyses 

given  lead  to  formula  R"yAl4SisOi,.9H,0. 

PHLoaoprrB,  Min.,  p.  632.  —  A  crystal  found  at  Sydenham,  Frontenac  Co.,  Ontario,  had  a 
length  of  more  than  5  meters  and  a  cleavage  surface  1.5  x  2  meters.  W.  H.  McNairo,  Am.  J.  Sc., 
12,  398,  1901. 

Anal,  of  material  in  eruptive  rock,  "  wyomin^ite"  from  the  Leucite  Hills  and  Pilot  Butte,  Wyo* 
ming;  Hillebrand  (in  article  by  Cross),  Am.  J.  Sc.,  4,  130,  1897. 
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Hydrophiogapite.    Anal,  of  material  from  Ceylon ;  GrQnling,  Zs.  Kr.,  83, 218. 

Phosgbnite,  Min.,  p.  292;  App.,  p.  53.  —  Crystals  from  Sardinia;  Ceakro,  Bull.,  Ac.  Belg., 
328   1907. 

Fluorescence;  Schincaglia,  [II  Nuovo  Cimento,  Pisa,  10,  212,  1899];  Zs.  Kr.,  34,  312.  Lumi- 
nescence ;  Pochettino,  Rend.  Ace.  Line,  14,  (1),  505,  (2),  220, 1905.  Determination  of  refractive  in- 
dices on  crystal  from  Laurium,  Greece,  gave:  <a  —  2.1181;  c  «  2.1446;  Smith,  Min.  Mag.,  12,  107. 

Specific  gravity  of  material  from  Sardinia  stated  by  Lovisato  (priv.  contr.)  to  range  from  6.0 
to  6.23. 

Occurrence  at  Terrible  mine,  Isle,  Custer  Co.,  Colo. ;  Warren,  Am.  J.  Sc.,  16,  343. 

Phosphorus.  Occurrence  of  free  phosphorus  in  meteorite  from  Saline  Township,  Kansas; 
Farrington,  Am.  J.  Sc.,  16,  71,  1903. 

PiCROMERiTE,  Min.,  p.  948;  App.,  p.  53.  —  Crystals  (with  anal.)  from  Kalusz,  East  Galicia; 
Kocchlin,  Min.  Mittb.,  21,  356, 1902. 

Formation  discussed;  van't  HofF  and  Meyerhoffer,  Ber.  Ak.  Berlin,  678,  1903. 

PiEDMONTiTE,  Min.,  p.  521 ;  App.,  p.  53.  —  Crystals  from  St.  Marcel  described  with  the  new 
forms  mx  (102),  (l07),  I  (201);  measured  angles  agree  more  doeely  with  epidote  than  those  of 
Laspeyres;  Zambonini,  Zs.  Kr.,  37,  15,  1902. 

PiETRiciKiTE.  Given  as  the  correct  spelling  for  gietrinkiU,  Min.,  p.  999;  Istrati,  [Bull.  Soc. 
8ci.  Bucarest,  6,  65,  93,  1897] ;  Min.  Mag.,  12,  SS9. 

Pigeonite,  var.  of  pyroxene,  which  see. 

PiLOLiTB,  see  LaaaaUite. 

PiNNOiTE,  Min.,  p.  884.  —  Formation  discussed;  van't  Hoff  and  Bruni,  Ber.  Ak.  Beriin,  805. 
1902. 

PiSANiTB,  Min.,  p.  943.  —  Occurs  abundantly*  as  a  secondary  mineral  at  a  pyrite  mine  near 
Leona  Heights,  Alameda  Co.,  Cal.  Crystals,  prismatic  in  habit,  show  the  new  forms:  a  (100), 
h  (210),  /  (320),  I  (120),  V  (101),  r  (111),  E  (335),  D  (221),  <r  (l21).  Analyses  after  deducting  in 
(1)  14.85  insol.,  in  (2)  11.80,  in  (3)  8.67: 

MgO  H.0 

45.14  -  101.39 

45.74  -  100.61 

2.82  45.21  -  100.69 

In  1  and  2  one-seventh  of  the  water  goes  off  at  a  high  temperature.  Hence  the  formula 
RSO4.H2O  +  6H,0.  In  3  the  results  were  H^O  34.25  at  llO"",  10.96  above  llO''.  Schailer. 
Bull.  G.  Univ.  Cal.,  3,  199,  1903;  Am.  J.  Sc.,  24,  158,  1907.  The  same  author  has  analyzed 
massive  pisanite  from  Gonsales,  Monterey  Co.,  Cal.  A  review  of  all  the  analyses  of  the  species 
shows  that  there  is  no  definite  ratio  between  the  Cu  and  Fe,  Am.  J.  Sc.,  17, 193, 1904. 

P18SOPHANITE,  Min.,  p.  971. — Thought  to  be  distinct  species;  Mann,  [Inaug.-Diss.,  Leipzig, 
1904];Zs.  Kr.,42,  665. 

Pitchblende,  see  UraninUe, 

PmiciTE,  Min.,  p.  867.  —  Anal,  of  material  from  Gross-Tresny,  Mfthren;  Kov^f,  [Abb.  b6hm. 
Akad.,  No.  15,  1,  1896);  Zs.  Kr.,  31,  524. 

Plaoionite,  Min.,  p.  118;  App.,  p.  54.  —  Discussion  of  the  chemical  and  crystallographio 
relations  existing  between  plagionite,  neteromorphite  and  semseyite.  New  analyses  of  plagionite 
from  Wolfsberg,  Harz;  heteromorphite,  Amsbeiv,  Westphalia;  semseyite  from  Woifsberg,  Harz. 
No  simple  formulas  being  derived  it  is  suggestea  that  tne  three  minerals  may  be  memwrs  of  a 
morphotropic  series,  the  vertical  ciystaiiographic  axis  increasing  in  length  with  increase  In  the 
percentage  of  lead.    Spencer,  Min.  Mag.,  &,  55. 

Plancheite.     A.  Lacroix,  C.  R.,  146,  722, 1908;  Bull.  Min.  Soc.,  31,  250, 1908. 
Fibrous,  often  mammillary.    Blue  color.    G.  —  3.36.    Shows  extinction  parallel  to  length  of 
fibers.     Ax.  pi.  ||  to  same.     Strength  of  birefringence  about  0.04.     Index  of  refraction  a  little 

freater  than  that  of  dioptase.     Comp.,  silicate  of  copper  with  water.     Formula  —  15CuO,12SiO,y 
H,0  or  H,Cuy(Cu.OH),(SiO,)„;  SiO„  36.04;  CuO,  59.46;  H,0.  4.50. 
Anal,  by  Pisani:  SiO,,  37.16;  CuO,  59.20;  FeO,  tr.;  H,0,  4.50  -  100.86. 


SO, 

FeO 

CuO 

1. 

28.21 

12.31 

15.73 

2. 

29.18 

16.47 

9.22 

3. 

29.25 

5.46 

17.95 
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Differs  in  reactions  from  dioptase  in  that  it  is  only  with  difficulty  attacked  by  adds  and  with- 
out gelatinization. 

Occ.  Found  associated  with  dioptase,  etc.,  at  Mindouli,  French  Congo  Named  in  honor  of 
M.  Planch^,  who  furnished  the  material. 

Platinum,  Min.,  pp.  25, 1044;  App.,  p.  54.  —  Structure  of  platinum  from  the  Urals;  Beck,  Ber. 
Sachs.  Ges.,  Leipzig,  69,  387,  1907 

Distribution  and  geological  relations;  Kemp,  U.  S.  G.  S.,  Bull.,  193,  1902.  Occurrence  in  Nor- 
wegian nickel  ores;  Vogt,  Zs.  prakt  Geol.,  10,  258,  1902;  from  Sumatra;  Hundeshagen,  Chem. 
News,  90,  77,  1904;  Oregon  and  California;  Day  and  Richards,  Min.  Resources  U.  S.,  1905:  .^m. 
J.  Sc.,  23,  319;  Brazil;  Hussak,  Ber.  Ak.  Wien,  113,  379,  1904;  Zs.  prakt  Geol.,  284,  1906;  in 
U.  S.,  Am.  J.  Sc.,  19,  398,  1905. 

Plumbogummite,  Min.,  p.  855.  —  Analyses  of  material  from  Roughten  Gill  mines,  Cumber- 
land, and  of  hitchcockite  from  Canton  Mine,  Georgia,  prove  the  two  to  to  closely  identical.  Plum- 
bosummite  from  Huelgoat,  Brittany,  was  proven  to  be  a  mixture.  Hartley,  Min.  Mag.,  12,  22:), 
and  Miers,  ibid.,  239.  Prior,  ibid.,  249,  discusses  its  composition  and  suggests  that  it  belongs  to 
a  group  of  minerals  headed  by  hamlinite,  which  see. 

Anal,  of  '^fava"  from  diamond  sands  in  Diamantina,  Brazil,  which  is  near  plumbogummite; 
Hussak,  Min.  Mitth.,  26,  341,  1906. 

Plumbojarosite.  W.  F.  Hillebrand  and  S.  L.  PenfieU,  Am.  J.  Sc.,  14,  213,  1902.  — See 
Jarosite. 

Plumosite,  see  under  JamesonUe. 

Plusinqlanz,  a  name  given  by  Breithaupt  to  a  silver  mineral  from  Freiberg  which  is  proven 
to  be  argyrodite;  Frenzel,  Min.  Mitth.,  19,  244. 

Podolite.     W.  Tachirunnsky,  Centralbl.  Min.,  279,  1907. 

Hexagonal.  In  microscopic  prismatic  crystals,  showing  m  (lOTO)  and  c  (0001).  Also  in 
Bpherulites. 

Birefringence  y  —  a  ^  0.0075.  p  •=  1.635.  Shows  optical  anomalies.  Basal  section  shows 
division  into  six  sectors  of  different  optical  orientation,  and  a  perpendicular  section  shows  an  hour- 
glass structure.     Color  yellow,  transparent.     G.  —  3.077. 

Composition,  3Ca3(r04)2.CaCO,.  Analysis  1  on  small  amount  of  crystalline  material. 
Analysis  2  on  a  nodule  of  somewhat  impure  material. 

P2O,     CO,     CaO    FeA  Al  A    K,0  Na^O     F      SiO,  Organic 

1.  39.04    3.90   51.15    3.04     =-    97.13 

2.  36.44    4.18    51.31     1.73    0.46    0.45    0.66    0.26    4.87    0.56      -  100.92  -  0.08  -  100.S4 

Occurs  in  cavities  in  the  phosphorite  nodules  found  near  the  Uschitza  River  in  the  province  of 
Podolien  in  southern  Russia.     Named  from  the  locality. 

PoLLUCiTE,  Min.,  pp.  343,  1044;  App.,  p.  54.  —  Effect  of  ammonium  chloride  upon ;  GariiK  and 
Steiger,  U.  S.  G.  S.,  Bull.,  207,  1902;  Zs.  Kr.,  38,  695. 

PoLTCRASE,  see  under    Uraninile  a,nd  Euxenile. 

PoLYHALiTE,  Min.,  p.  950.  —  Artif.  formation;  Basch,  Ber.  Akad.  Beriin,  1084,  1900;  also, 
van't  Hoff  with  Fanip,  d'Ans,  ibid.,  1000,  1903;  412,  1906. 

PowELLiTE,  Min.,  p.  989;  App.,  p.  55. —  From  Barringer  Hill,  Uano  Co.,  Texas,  and  from 
Nye  Co.,  Nevada,  with  analyses;  Schaller,  Am.  J.  Sc.,  26,  71,  1908;  Zs.  Kr.,  44,  9. 

pREHNiTE,  Min.,  p.  530;  App.,  p.  55.  —  Crystals  from  Monte  Pian  Real.  Val  di  Susa,  Piedmont: 
Zambonini,  Rend.  Ace.  Line,  10,  (2),  48,  1901 ;  from  Scottish  localities  with  following  new  forms: 
o  (210),  X  (104),  e  (012),/ (210);  Goodchild,  [Trans.  Geol.  Soc.  Glasgow,  12,  Suppl.,  1-68.  1903|; 
Zs.  Kr.,  46,  305;  Josvas  copper  mine,  Greenland,  with  new  forms  (410)  and  (301);  Baggild,  Mio. 
Gr6nl.,  291. 

Anal,  of  material  from  Radautal,  Harz;  Fromme,  Min.  Mitth.,  22,  62,  1903;  Moore  Station, 
N.  J.;  Eyerman,  Amer.  Geol.,  34,  44,  1904;  Biella,  Italy;  Zambonini,  Zs,  Kr.,  40,  262.  1904. 
R61e  of  water  in ;  Zambonini,  Mem.  Ace.  Sci.,  Napoli,  14, 17,  1908.  Action  of  ammonium  chloride 
upon;  Clarke  and  Steiger,  Am.  J.  Sc.,  9,  345,  1900. 

Occurrence  in  metamorphic  limestone,  Bariges  valley,  Hautes-Pyr^nte ;  Lacroix,  C.  R^ 
131,  69,  1900;  at  Cala  Francese,  island  of  Maddalena  (anal.);  Rimatori,  nend.  Ace.  Line,  U,  {I), 
642, 1902;  Fedelino,  Lake  Como;  Repossi,  Rend.  Ace.  Line,  16,  (1),  510, 1906. 
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Friorite,  see  Blamstrandine. 

Prochlorite,  Mid.,  p.  653.  —  Anal,  from  near  Easton  Pa.;  Eyerman,  Amer.  GeoL,  34,  43, 
1904. 

PRonsTiTB,  Min.,  p.  134.  —  Crystals  from  Sarrabus,  Sardinia;  D'Achiardi,  Mem.  See.  Tosc., 
17,  1900;  new  forms;  Lamplough,  Min.  Mag.,  13|  294. 

Occurrence  (with  anal.)  at  California  mine  on  Glacier  Mt.,  Montezuma,  Summit  Co.,  Colo.; 
Van  Horn,  Am.  J.  So.,  26,  507,  1908. 

PsEUDOBOLErTE,  See  Boleite. 

PsEUDOGAYLUSSiTB,  App.,  p.  55.  —  Typical  crystals  have  been  obtained  from  the  Clyde 
at  Cardross  opposite  Greenock;  Trcchmann,  Zs.  Kr.,  35,  283,  1901;  description  of  these  ciystals 
with  anal.;  Macnair,  [Proc.  Roy.  Phil.  Soc.  Glasgow,  36,  250,  1904];  Zs.  Kr.,  43,  616. 

PsEUDOLEUciTE,  sce  LeuciU. 
Pseadomeionite,  see  MeUmiie, 
Pseudomesolite,  see  Metolite. 
Pseadophillipfiite,  see  Pkillipsite, 

PsendowoUastoiiite.  Obtained  artificially  by  heating  wollastontte  above  1180*.  Shows 
basal  cleavage;  optically  positive;  nearly  uniaxial  and  probably  monoclinic.  Mean  refractive 
index  closely  the  same  as  with  wollastonite;  birefringence  higher.  Allen  and  White  with  Wright; 
Am.  J.  Sc.,  21,  89,  1906;  Day  and  Shepherd,  ibid.,  22,  290,  1906. 

PsiLOMELANE,  Min.,  p.  257.  —  Anal,  of  copper-bearing  psilomelane  from  Huiquintipa,  Province 
of  Tarapacd,  Chile,  giving:  MnO,  69.65;  CuO,  6.02;  CoO.  0.52;  BaO,  0.41 ;  FeA,  196;  A1,0„  1.97; 
H,0,  5.21;  O,  14.14;  total  -  99.88;  Keller,  Proc.  Amer.  Phil.  Soc,  47,  79,  1908. 

PriLOLrrE,  Min.,  p.  572;  App.,  p.  55.  —  Occurrence  (with  anal.)  from  San  Piero  in  Campo, 
£lba;  D'Achiardi,  Att.  Soc.  Tosc.  Sc.  Nat.,  22,  150-165,  1906;  from  Theigarhom,  Iceland,  with 
anal.;  LindstrOm,  Geol.  Fdr.  Fdrh.,  29,  106,  1907. 

A  zeolite  sinnilar  to  ptilolite  found  in  needles  enclosed  in  calcite  from  Teplitz  Bay,  Crown- 
prince  Rudolf  Island.  Anal.;  Colomba  Att.  Ace.  Torino,  37,  553,  1902. 

PucHERiTE,  Min.,  p.  756.  —  Optical  study  of  crystals  from  Schneeberg;  Ces^ro,  Bull.  Ac, 
Belg.,  142,  1905. 

Purpurite.  L.  C.  Gratan  and  W.  T.  Schaller,  Am.  J.  Sc.,  20,  146,  1905;  Schaller,  ibid.,  24, 
152,  1907:  Zs.  Kr.,  44,  1,  1907. 

Orthorhombic  (?)  In  small  irregular  masses.  Cleavages:  a  rather  perfect;  b  less  distinct;  ab 
probably  90**.  Fracture  uneven.  Rather  brittle.  H.  =-  4-4.5.  G.  =■  3.40.  Luster  satin- 
like  on  fracture  surfaces.  Color  deep  red  or  reddish  purple,  sometimes  with  slight  bronze-like 
iridescence;  streak  purple  or  deep  rose.  Transparent  in  very  thin  pieces  only.  Refractive  index 
1.60-1.65.     Pleochroism  distinct,  J|  cleavage  deep  scariet,  -L  cleavage  purple. 

Composition,  essentially  a  lerric-manganic  phosphate,  2(Fe,Mn)P04  +  H^O.  Analyses, 
Schaller: 

P,Ob        MnA     FeA       CaO       Na,0      Li^O      H^O     Insol. 
I.   North  Carolina      J47.30      129.25       15.89        1.48         0.84         tr.        5.26     0.52-100.54 

II.   South  Dakota         43.45        12.08       38.36         137  Ir,  4.82     0.19=100.27 

III.   Branchville,  Ct.     [44.00]       23.00       27.00        ....  ....  6.00      ....-100.00 

B.  B.  fuses  easily;  gives  off  water  readily  in  the  closed  tube  and  becomes  yellowish  brown. 
Soluble  in  hydrochloric  acid;  in  nitric  acid  black  oxide  of  manganese  separates. 

Occurs  at  the  Faires  tin  mine  at  Kings  Mountain,  Gaston  Co..  N.  C,  probablv  derived  from  the 
alteration  of  lithiophilite,  which  is  sparingly  associated  with  it.  Also  identined  in  small  quan** 
titles  with  triphylite  in  the  lithium-bearine  pegmatite  dikes  at  Pala,  San  Diego  Co.,  California. 
At  both  localities  a  black  or  brownish  black  mineral  with  pitchy  luster  is  also  associated  with  tho 
purpurite,  doubtless  derived  from  its  alteration. 

Also  found  near  Hill  City,  S.  D.,  and  identified  on  a  specimen  from  Branchville,  Ct. 

Named  from  the  latin  purpura,  in  allusion  to  the  color. 
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Pycnochlorite.     Pyknochlorit,  J.  Fromme,  Min.  Petr.  Mitth.,  22,  69,  1903. 

A  chloritic  mineral  fonninfi;  with  calcite  and  quarts  a  vein  of  a  sort  of  brecciated  rock  io  tlH 
gabbro  quarry,  **  Barenstein  II, "  at  the  Schmalenbeig,  Radauthal  in  the  Han.  It  oceun  im 
grayish  green  compact  or  microciystalline  forms.     H.  ^  1-2.     G.  «  2.83.     Luster  dull. 

Analysis  gave: 

SiO,        AlA     Fe,0,       FeO      MnO        CaO         MgO       Alk  H,0 

26.55        16.91       2.04        25.29       0.46         0.70         15.88         ir,  12.06  -  99.89 

Ptrargtrite,  Min.,  p.  131;  App.,  p.  56.  —  Crystals  from  Sarrabus,  Sardinia;  D'Achiardi. 
Mem.  Soc.  Tosc.,  17,  1900;  from  Andreasbei^g,  Han,  with  new  twinning  plane,  W  (01 18).  Klock- 
mann,  Zs.  Kr.,  32,  579;  Hiendelaencina,  Spain;  Maurits,  Zs.  Kr.,  44,  344. 

Occurrence  at  Cobalt,  Ontario;  Miller,  Rep.  Can.  Bureau  of  Mines,  1905,  2;  Zs.  Kr.,  43,  395. 

Pyritb,  Min.,  pp.  84,  1045;  App.,  p.  56.  — Oryst.  —  From  parisite  locality,  Ravalli  Co.,  Mon- 
tana, with  new  form  (^1);  Ziminyi,  Zs.  Kr.,  S2,  243,  1899;  Muso,  Colombia,  with  new  foro 
(11.3.3);  Busz,  Jb.  Min.,  2,  139,  1901;  Csetras,  Hungary,  (F  (215)  new)  described  by  Goldflcbmidt 
and  Philipp,  Zs.  Kr.,  3i6,  386,  1902;  Monzoni  with  the  new  forms  (754)  (643)  show  unusual  dis- 
tortion ;  Melczer,  Zs.  Kr.,  37, 268, 1902;  Leona  Heights,  Alameda  Co.,  Cal.;  Schaller,  Bull.  G.  Uuir. 
Cal., 3, 193,  1903;  Passobreve,  Piedmont;  Zambomni,  Centralbl.  Min.,  122, 1903;  twins acoordiiif 
to  spinel  law,  from  French  Creek,  Pa. ;  Nicol,  Am.  J.  Sc.,  17, 93,  1904;  Goldschmidt  and  Nicol,  Jb. 
Min.,  2,  93,  1904;  Kotterbach  in  Comitat  Szepes,  Hungary,  with  following  new  forms:  /  (21.1.0); 
p  (17.1.0)  U  (15.1.0);  H  (14.1.0);  G  (12.1.0);  B  (810);  J  (11.2.0);  C  (16.3.0);  A  (11.3.0);  «(850); 
A  (U.IO.O);  a  (11.9.7);  e  (14.11.8):  b  (852);  p  (951);  ^  (13.7.1);  r  (25.15.6);  to  (7.11.22);  Zimlnyi, 
Zs.  Kr.,  39,  125,  1904;  Porkura,  (^tr^ebirge,  Hungary,  showing  new  forms:  (533),  (15.14.14), 
(11.10.0),  (17.14.0),  (12.5.0),  (830),  (18.9.2),  (10.5.2),  (24.15.10),  (821),  (631),  (15.11.7),  (1U.5), 
(45.36.20).  (11.7.5);  Mauritz,  ibid.,  357;  Fojnica,  Bosnia,  with  new  forms,  9  (18.10.5);  9  (654); 
e.  (456);  Mauritz,  [Foldt.  Kdzl.,  34,  484  or  537,  1904];  Zs.  Kr^44,  70;  from  marble  of  Cftrrua; 
D'Achiardi,  Att.  Soc.  Tosc.  Sc.,  Mem.  21,  1905;  Nadabula,  (jrOmdr,  Hungary,  with  new  fonn 
(711)  ?;  Zim&nyi,  Foldt.  K6zl.,  36,  546,  1905;  Rondout,  Ulster  Co.,  N.  Y.;  Whitlock,  N.  Y.  State 
Mus.  Bull.,  98,  1905;  Zs.  Kr.,  43,  393;  Ivigtut,  Greenland;  Bdegild,  Min.  Groenland,  46;  Frank- 
lin, N.  J. ;  Gilpin  Co.,  Colo.^nd  unknown  locality  in  Ck>lo. ;  Kntus  and  Scott,  Zs.  Kr.,  44, 144, 
1907;  Major's  Creek,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  7,  1,  67,  1908. 

Crystals  described  as  coming  respectively  from  Porkura,  Kis-Almas  and  Csetras  are  all  from 
same  locality,  namely  on  Zslatym  brook  near  Porkura  and  Kia-Almas  in  the  C^tras  mountiias, 
Hungary;  Goldschmidt,  Zs.  Kr.,  38,  498,  1903. 

Quantitative  determination  in  presence  of  marcasite,  which  see.  Action  of  potaiisium  chlonLte 
upon;  Spezia,  Att.  Ace  Torino,  43,  April,  1908. 

Pyroaurite,  Min.,  p.  256;  App.,  ^.  56.  —  Occurs  at  L&ngban,  Sweden,  in  thin  tabular  ciyi- 
tals  (c)  with  the  rfaombohedron,  g  (4041),  <^  -  ♦  82®  33';  hence  c  - 1.6557  [author  gives  81*  33*, 
which  his  other  angles  show  is  a  misprint  for  82®  331.  ^^^  thick  tabular  crystals  with  r  (lOll), 
/  (0221),  cr  -  62®  23',  cf  -  75®  21'.    Flink,  Bull.  Gteol.  Inst.  Upsala,  6,  81-96,  1900. 

Pyrochlore,  Min.,  p.  726;  App.,  p.  56.  —  Prom  river  Tschoroch,  Province  Batum,  Russia, 
with  anal.  Tschemik,  [Ann^  Gdol.  Min.  Russ.,  6, 196, 1902];  Zs.  Kr.,  39,  624.  Anal,  of  material 
from  Sundsvale,  Sweden ;  Tschemik,  [Jour.  phys.  chim.  Russe,  36»  457,  712,  1904] ;  Zs.  Kr.,  43, 78. 

Pyrochroite,  Min.,  p  253.  —  Crystals  from  L&ngban,  Sweden,  described  by  Flink  are  lon^ 
prismatic  to  thin  tabular  (c,  a)  with  the  riiombohedral  forms:  p  (10l4),  q  (30^4),  r  (lOll).  Bull. 
G  Inst.  Upsala,  6,  87,  89,  1901.  Crystals  from  same  locality  with  anal,  and  determinatioo  ol 
refractive  mdicee;  Sj6gren,  Geol.  FOr.  F6rh.,  27,  37,  1905. 

Pyrolusite,  Min.,  pp.  243,  1045;  App.,  p.  56.  —  Analyses  of  manganese  ores  from  Sardinia; 
Rimatori,  Rend.  Ace.  Line.,  10,  (2),  226,  1901;  occ  at  Narysov,  PHbram;  Hoffmann,  Ber.  bohm. 
Ges.  Wiss.,  xviii,  1903. 

Pyrouorphite,  Min..  p.  770;  App.,  p.  56.  —  Twins  with  twinning  plane  (202l),  from  Fried- 
richssegen  near  Ems;  Klem,  Centralbl.  Min.,  748,  1902.  Crystals  associated  with  dioptase  from 
Mindouii,  French  Congo;  Lacroix,  Bull.  Soc.  Min.,  31,  256,  1908. 

Refractive  indices  with  anal,  of  material  from  Braubach,  Nassau;  Bowman,  Min.  Mag.,  IS,  324. 

From  Braidwood,  near  Little  River,  New  South  Wales,  with  anal.;  Mingaye,  Trans.  Austr. 
Assoc.  Sc,  1898.  Anal,  from  Broken  Hill,  N.  S.  W.;  Mingaye,  White  and  Greig,  [Rec.  Geol.  Sur. 
N.  S.  W.,  8,  182,  1905);  Zs.  Kr.,  43,  623. 

Occurrence  in  gold  veins  on  Serebrjanka  river,  Urals;  Karpinsky  [Verh.  russ.  min.  Ges..  42,  Proi. 
20,  1905];  Zs.  Kr.,  43,  70.     Occurrence  in  small  crystals  from  Broken  Hill  N.  W.  R*    '    ' 
Spencer,  Min.  Mag.,  16,  33,  1908. 

Radioactive  from  near  Issy-rEvdque,  Sadne-et-Loire;  Danne,  C.  R.,  140,  241,  1905. 
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Ptropbtlute,  Min.y  p.  691;  App.,  p.  56.  —  Analyses  by  Baskerville  of  material  from  North 
Carolina;  Pratt,  N.  C.  Geol.  Sur.  Econ.  Papers,  3,  1900;  Zs.  Kr.,  36,  81. 

Blue  mineral  similar  to  pyropbvllite  from  quarts  vein  near  Kljutschy  between  Troisk  and 
Tscheljabinsk  in  Gouv.  Orenourg,  Russia,  with  anal.;  Morozewics  [Verb.  russ.  min.  Ges.,  40,  43, 
1903];  Zs.  Kr.,  39,  611 ;  also  in  Min.  Mitth.,  22,  97,  1903. 

Composition  discussed;  Clarke  and  Steiger,  Am.  J.  Sc.,  8,  247,  1899.  Chem.  constitution; 
McNeil,  Jour.  Amer.  Chem.  Soc.,  28,  594,  1906. 

PYRoaMAUTE,  Min.,  p.  465.  — Description  of  crystals  from  Bjelke  mine  in  Nordmark,  Sweden; 
with  new  analysis.  Discussion  of  old  analyses  and  formula  derived  »  RCI2.12RO,  lOSiO,  +  8H,0. 
Zambonini,  Zs.  Kr.,  34,  554.  Discussion  of  chem.  comp.;  Zambonini,  Mem.  Aoc.  Sci.  Napoli, 
14,  22,  1908. 

pTROSTiLPNrrE,  Min.,  d.  135;  App.,  p.  56.  —  Ckscurs  at  the  Long  Tunnel  mine,  Heazlewood, 
Tasmania;  W.  F.  Petterd,  Notes  on  Tasmanian  Minerals,  priv.  publ. 

Pyroxene,  Min.,  pp.  352,  1045;  App.,  p.  56.  —  Oryst  —  Augite  from  Yoneyama,  Province  of 
Echigo,  Japan,  with  new  forms  (103),  (203).  Anal. ;  Iwasaki,  Zs.  Kr.,  32, 302, 1900;  Latium,  Italy, 
with  new  forms,  SB  (l61),  F  (361),  G  (3.12.1),  C  (111),  &  (621),  with  anal.;  Zambonini,  ibid.,  33, 39, 
1900;  ibid.,34, 259, 1901.  i>ioo«ide  from  Ala,  with  new  forms  r  (231),  D  (343),  h)  (14.1.1) ;  Zambonini, 
ibid.,  239;  Ducktown,  Tenn.;  Moses,  Am.  J.  Sc.,  12, 105,  1901 ;  av/fite  crystal  from  the  Laacher  See 
with  U  (431);  Buss,  Jb.  Min.,  2,  139,  1901.  Augite  twins  from  island  of  Stromboli;  Barvir,  Ber. 
bohm.  Ges.  Wiss.,  xlvii,  1902;  diapfide  from  Ala,  Piedmont;  Zambonini,  Centralbl.  Min.,  124, 1903; 
diopaide  (with  anal.)  from  Moravicsa,  Huns^arv;  Weinschenk,  Min.  Mitth.,  22,  363,  1903;  augUe 
from  Canale  Monterano,  Province  Rome,  Italy,  with  new  form  9  (605);  anal.;  Zambonini,  Zs. 
Kr.,  40,  52,  57,  1904;  diopnde  from  the  eoxoon  limestone,  Cdt«  St.  Pierre,  Canada,  with  anal.; 
Preiswerk,  Zs.  Kr.,  40,  498,  1905;  diopnde  from  Maneetsok,  Greenland;  Bdgeild,  Min.  GrOnl., 
373;  augite  twins  from  Vesuvius;  CeslUx),  Bull.  Ac.  Belg.,  329, 1907;  crystals  fron^Lyon  Mt.,  Clinton 
Co.,  N.  Y.;  Whitlock.  N.  Y.  State  Mus.  Bull.,  107,  66,  1907. 

Opt.  —  Diopaide  crystals  with  optical  measurements  from  crystalline  limestone  at  Altstadt. 
Mahren;  Pelikan,  Min.  Mitth.,  19,  106,  1900;  anal,  of  same;  Pelikan,  ibid.,  338.  Dispersion  of 
optic  axes  in  orthorhombic  pyroxenes;  Luczizky,  Min.  Mitth.,  24, 140, 1905.  Chemical  and  optical 
study  of  monoclinic  pyroxenes  with  small  angle  between  optic  axes  and  low  content  of  lime; 
Warn,  Min.  Mitth.,  26,  1-131,  1907.  Optical  constants  of  rock  forming  pyroxenes  from  various 
localities;  Duparc  and  Pearce,  Bull.  Soc.  Min.,  31,  96,  1908. 

AnaL  —  Anal,  of  material  in  eruptive  rock  **  wyomingite"  from  the  Leucite  Hilla  and  Pilot 
Butte,  Wyoming;  Hillebrand  (in  article  by  Cross),  Am.  J.  Sc.,  4,  130,  1897.  Anal,  of  coccolite 
from  Bistrau,  Bohemia;  Kovdf,  [Abh.  bOhm.  Akad.,  28,  18991;  Zs.  Kr.,  34,  705;  of  augiU  from 
Uifak,  Godhavn  District,  Greenland;  Nicolau,  [Medd.om  GrOnl.,24,  228, 1901];  Min.  GrOnl.,  377* 
of  diopside  from  San  Pablo,  California;  Blasdale,  Univ.  Calif.  Bull.,  Dept.  Geol.,  2, 11,  327, 1901; 
of  soda-rich  pyroxene  from  Oropa,  Piedmont;  Zambonini,  Rend.  Ace.  Lmc,  10,  (1)*  240,  1901;  of 
augites  containing  TiO,  and  ALO,  with  discussion  of  composition;  also  optical  study;  Becker, 
[Inaug.-Diss.,  Eriangen,  1902],  Centralbl.  Min.,  730,  1902;  Zs.  Kr.,  38,  317.  Chromium  bearing 
omphaeite  with  anal.,  from  Lake  Brocan,  Valle  del  Gesso  di  Entraque,  Piedmont;  Roccati,  [BolL 
Soc.  geol.  ital.,  24,  659,  1905];  Zs.  Kr.,  43,  499. «  Anal,  of  augite  from  Paschkopole  near  Boreslau, 
Bohemia,  with  discussion  of  chem.  comp.;  Hampel,  Min.  Mitth.,  27,  270,  1908. 

Occurrence  of  a  monoclinic  pyroxene  in  meteorite  from  Zavid,  Bosnia;  Berwerth,  [Mitth.  aua 
Boenien  u.  d.  Hersegovina,  8,  409, 1901];  Zs.  Kr.,  38,  320;  of  orthorhombic  and  monoclmic  pyrox« 
ene  in  meteorite  from  Peramiho,  Dutch  East  Africa;  Berwerth,  Ber.  Acad.  Wien,  112,  (l),  739, 
1903. 

Concerning  products  of  weathering  of  augite^  anataite  and  cimolite  (with  analyses) ;  Smirnoff, 
Zs.  Kr.,  43,  338,  1907.    Alteration  to  amphibole;  Duparc,  Bull.  Soc.  Min.,  31,  50,  1908. 

Artif.  formation  of;  Allen,  Wright  and  Clement,  Am.  J.  Sc.,  22,  385,  1906;  summarised  in 
Science,  Mar.  8,  1907,  p.  389. 

A  zinc  9chefferite  from  the  Parker  shaft  at  Franklin  Furnace,  N.  J.,  has  been  analysed  by  Wolff, 
Proc.  Amer.  Acad.,  36,  115,  1900.  It  occurs  in  large  foliated  masses,  with  very  perfect  basal 
cleavage.    CA  c  -  40**  35'. 

SiO,  FcaO,,  A1,0,       MnO         ZnO        MgO  CaO  Ign. 

G.  -  3.31         52.86  1.08  5.31  3.38         13.24         24.48         0.45    -    100.80 

The  optical  constants  have  been  minutely  determined  by  Melcser,  ibid.,  p.  116. 

Occurrence  of  iron  achefferite  in  Caucasus;  Sioma,  Zs.  Kr.,  34,  279. 

Fedorowite  has  been  further  studied  with  the  following  additional  determinations.    Axial 

ratio:  A:  h:  c  -  1.0927  :  1  ;  0.5489;  fi  -  106°.    it  -  1.680,  p  -  1.687,  7  -  1709  for  Na  light. 
Analysis: 

SiO,              FeA  FeO  A!,0, 

I.      52.35  2.24 L94  2.38 

II.      52.37  4M  2.46 

Viola  and  Kraus,  Zs.  Kr.,  33,  36,  1900. 


CaO 
24.63 

MgO 
14.40 

Na,0 
2.54 

Totel 
100.48 

24.51 

14.66 

2.05 

100.13 
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PigeoniU,  name  given  by  Winchell^  Am.  Geol.,  26,  204,  368,  1900,  to  pyroxene  with  small  and 
variable  axial  angle  from  Pigeon  Point,  Minn. 

Violaiie,  name  given  to  iiighly  pleochroic  pyroxene,  occurring  in  inieous  dike  (kedabekite) 
associated  with  plagioclase  and  garnet  near  Kedebek  copper  mine  in  the  Caucasus;  v.  Fedorow, 
[Ann.  rinst.  agronomique  Moscou,  1,  43,  1901];  Zs.  Kr.,  SY,  414. 

jEgirine-hedenbergiie,  same  given  to  a  pyroxene  intermediate  in  composition  between  agirite 
and  hedenbergite;  Wolff,  Centralbl.  Min.,  214, 1902;  Rosenbuach  uses  Hedenbergit-Agihn,  Mxkroek. 
Phys.  Min.,  1,  part  2,  218,  1903. 

Blanfordite.  A  monoclinic  pyroxene  containing  some  sodium,  manganese  and  iron,  occurring 
with  manganese  ores  in  the  Central  Provinces,  India.  Strongly  pleochroic  (rose-pink  to  sky-blue). 
Named  after  Dr.  W.  T.  Blanford  (1832-1905).  Fermor,  [Trans.  Min.  Geol.  Inst.  India,  1,  78, 
1906];  Spencer,  Min.  Mag.,  14,  395,  1907. 

Pyrrhotite,  Min.,  p.  73;  App.,  p.  57.  —  Crystals  from  Tollegno,  Piedmont;  Zambonini,  Cen- 
tralbl. Min.,  121, 1903;  from  Bottino;  D'Achiardi,  [Proc.  Soc.  Toscana  Sc.  Nat.  Pisa,  13,  140,  1903]; 
Zs.  Kr.,  41,  262;  from  Igdlokunguak,  Greenland;  BOg^ild,  Min.  Groenland,  39. 

Considered  by  study  of  magnetic  properties,  etchmg  figures,  etc.,  to  be  orthorhombic  in  sym- 
metry, but  pseudo-hexagonal  through  twinning;  Kaiser,  Centralbl.  Min.,  261,  1906;  Weiss,  ibid., 
338. 

Magnetic  properties  of;  Weiss,  C.  R.,  126,  1099.  1898;  [Jour,  de  phys.,  8,  314,  1898];  Zs.  Kr., 
34,  631 :  [Arc.  Sc.  phys.  et  nat.,  Genf,  16,  473, 1903];  Zs.  Kr.,  41,  110;  Kuna,  [Arc.  Sc.  phys.  et  nat., 
Cenf.  18,  260.  1004J;  Zs.  Kr.,  42,  204;  Weiss,  [Phy.  Zs.,  6,  779,  1905];  [Jour,  phvs.,  4,  469,  ^2^. 
1905];  C.  R.,  140,  1332,  1587,  1905;  Weiss  and  Kunz,  [Jour,  phys.,  4,  847,  1905J;*C.  R.,  141,  182; 
Zs.  Kr.,  43,  518-522. 

Occurrence  at  Burgk,  Saxony;  Bergt,  Ber.  Abh.  Naturwiss.  Ges.  Isis,  Dresden,  20,  1903, 
From  Sardinia;  Serra,  Rend.  Ace.  Line,  16,  (1),  347,  1907. 

Quartz,  Min.,  pp.  183, 1046;  App.,  p.  57.  — Oryst.  —  From  Opprebais,  Belgium;  Buttgenbach, 
Ann.  soc.  gool.  Belg.,  26,  111,  1898.  Striegau,  Silesia;  Gonnard,  Bull.  Soc.  Min.,  22.  92,  1899; 
Quenast;  van  Hove,  [M^m.  cour.  et  M^m.  des  Sav.  Strangers,  Acad.  roy.  de  Belg.,  68,  1,  1900] ; 
Zs.  Kr.,  36,  642;  twin  from  Trarbach,  Rhine  province,  Germany;  Kaiser,  Centralbl.  Min.,  94, 1900; 
crystals  from  Bourg  d'Oisans,  Dauphin^;  Gonnard,  Zs.  Kr.,  34,  279,  1901 ;  twin  from  Annabergia 
Saxony;  Johnsen,  Centralbl.  Min.,  649,  1902;  twins  from  Mies,  from  Sdrka  valley  near  Prag; 
Barvfr,  Ber.  bohm  Ges.  d.  Wiss.,  8, 1902;  Zs.  Kr.,  39,  398;  crystals  from  Brazil;  Gonnard,  Bull.  Soc. 
Min.,  26, 56, 1902;  ibid.,  59;  Valais,  Switzerland;  id.,  ibid.,  61 ;  crvstallographic notes; id.,  ibid., 90; 
twin  from  Japan;  Friedel,  ibid.,  1 10;  crystals  from  De  Aar,  Cape  Colony,  S.  Afr. ;  Barker,  Min.  Mag., 
13,  331, 1903;  Hancock,  Mich.,  and  Herkimer,  N.  Y.,  with  several  new  forms  and  a  "  Winkeltabelle" 
for  them;  Lincio,  Jb.  Min.,  Beil.,  18,  155,  1904;  smoky  quartz  crystals  from  Moknischa  Mt.,  near 
Mursinka,  Russia;  Worobieff,  [Verh.  russ.  min.  Ges.,  42,  Prot.  52,  1905];  Zs.  Kr.,  43^71;  crystals 
from  Guggiate,  Lake  Como;  Repossi,  Att.  Soc.  Milano,  44, 106,  1905;  East  Greenland:  Flink,  Medd. 
om  Groni.,  24,  17,  1901;  Boggild,  Medd.  om  Gronl.,  28,  104,  1905;  twinning;  Goidschmidt,  Min. 
Mitth.,  24,  157  and  167,  1905;  Zs.  Kr.,  44,  407;  crystals  from  San  Diego  Co.,  Calif.;  Waring,  Am. 
J.  Sc,  20,  125,  1905;  Meylan,  Is^re,  France;  Gonnard,  Bull.  Soc.  Min.,  22,  94,  1899;  ibid.,  29,  303. 
1906;  Gletsch,  Switzerland;  Busz,  Centralbl.  Min.,  753,  1906;  Fedelino,  Lake  Como;  Repossi, 
Rend.  Ace.  Line,  16,  (1),  506,  1906;  Lyon  Mt.,  Clinton  Co.,  N.  Y.;  Whitlock.  S.  Y.  State  Mus., 
Bull.,  107,  56,  1907;  Brusson,  D'Aosta;  Colomba,  Att.  Ace.  Torino,  42,  904,  1907;  Simplon  tunnel; 
Ces^ro,  Bull.  Ac.  Belg.,  315,  1907;  Valle  del  Chisone,  Piedmont;  Colomba,  Att.  Ace.  Torino,  43, 
June,  1908. 

Pseudomorph  after  apophyllite  near  Fort  Point,  San  Francisco,  Calif.;  Schaller,  Am.  J,  Sc^ 
17,  194,  1904. 

Crystaliographic  symmetry  of  tridymite^  cri^obaltte  and  quartz;  Beckenkamp,  Zs.  Kr.,  34,  569. 

Opt.  —  Dispersion  of  the  infra-red  rays  in  quartz;  Carvalioj  C.  R.,  126,  728,  1898;  study  of 
effect  of  compression  upon  double  refraction;  Dongier,  [Thdse  fac.  des  sc.  Paris,  1898] ; [.\nn-  chira. 
phys.,  14,  448, 1898];  C.  R.,  124,  26,  1897;  Zs.  Kr..  32,  541.  Optical  study;  D'Achiardi,  Att.  T-w- 
cana,  Pisa,  17,  114,  1899;  Viola,  Zs.  Kr.,  32,  551,  1900;  optical  constants  for  green  mercury  lig))t; 
de  Lepinay,  [Jour.  d.  phys.,  9,  644,  1900] ;  Zs.  Kr.,  36,  630.  Form  of  wave  surface  of  ordinary  rar; 
de  Lepinay,  Zs.  Kr.,  34,  280,  1901 ;  Viola,  ibid.,  281.  Rotatory  power  at  temperature  of  liquid  air; 
Levi,  [R.  1st.  Veneto,  60,  559,  1901] ;  Zs.  Kr.,  37,  317.  Rotation  of  polarization  plane  in  mai^ietic 
field;  Borel,  [Arc.  Sc.  phys.  et  nat.,  Genf,  1903, 16,  24,  1571 ;  Zs.  Kr.,  41,  108.  Dichroism  induced 
in  quartz  bv  radium;  ErgoroflF,  C.  R.,  140,  1027,  1905;  Zs.  Kr., 43,  514.  Pyrolumineacence;  V.  M. 
Goidschmidt,  [Forh.  i  Videnskabs-Sekkabet  i  Kristiania  Aar,  No.  5,  1-15.  1906];  Zs.  Kr.,  45,  106 

Etching  figures  formed  at  high  temperature;  Friedel,  Bull.  Soc.  Min.,  26,  112,  1902.  Natural 
and  arti6cial  etching  figures  and  their  relations  to  optical  properties,  pyroelectricity,  etc. ;  Martini. 
Jb.  Min.,  2,  43,  1905. 

Pyroelectricity;  Beckenkamp,  Zs.  Kr.,  32,  9,  1899.  Dielectric  constants;  Fellinger  [Inauc- 
Diss.,  MUnchen,  1899];  Zs.  Kr.,  36,186.  Electrical  double  refraction,  etc.;  QuesneviUe,  Zs.  Kr., 
S3,  102,  1900. 

Elastic  constants  of  amorphous  quartz ;  Schulze,  [.\nn.  d.  Phvs.,  14,  384, 1904] ;  Zs.  Kr.,  42, 49& 

Cause  of  color,  K5nigsbergcr;  Min.  Mitth.,  19,  148;  Nabl,  ^cr.  Acad.  Wien,  106,  48,  1899. 
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Inclusion  of  or^nic  sulphides  in  quartz  from  Salaneen,  Norway;  Sjogren,  Geol.  Fdr.  FOrh., 
27,  113,  1905;  liquid  inclusions  from  Alpine  localities;  Kdnigsberger  and  MUller,  Centralbl.  Min., 
72,    1906. 

Relationships  between  quartz^  chalcedony  and  opal;  Leitmeier,  Centralbl.  Min.,  632,  1908. 
Fibrous  silica  and  its  relations  to  opal  and  quartz;  Hein,  Jb.  Min.,  Beil.,  26,  182,  1908. 

Solubility  in  sodium  silicate;  in  sodium  tetraborate;  Spezia,  Att.  Ace.  Torino,  36,  750,  1900; 
ibid.,  36,  631,  1901;  also  experiments  on  the  growth  of  quartz  ciystals,  ibid.,  40,  Jan.,  1905;  41^ 
Dec.,  1905; 44,  Nov.,  1908.  ^ 

Quartz  and  ^latinous  silica  in  Simplon  tunnel ;  Spezia,  Att.  Ace.  Torino,  34,  705,  1899. 

Siliceous  oohte  of  Tateyama,  Etchu  Province,  Japan;  JimbO,  Bei.  Min.  Japan,  1,  11,  1905. 

Artif.  formation;  Day  and  Shepherd,  Am.  J.  Sc.,  22,  275,  1906;  Quensel,  Centralbl.  Min.,  657, 
1906 ;  ibid.,  728.     Synthesis  of  amethyst ;  Berthelot,  C.  R.,  143,  417.  1906. 

PseudochalcedorvUey  a  chalcedony-like  material,  biaxial,  optically  negative,  length  of  fibers  j|  a. 
Birefringence  =  0.0045.  G.«2.5.  Chemically « water-free SiO,.  Lacroix,  C.  R.,  130, 430, 1900; 
Zs.  Kr.,  36,  633. 

Occurrence  of  chalcedony  on  shore  of  Black  Sea,  Caucasus;  Karpinsky,  [Verb.  russ.  min.  Ges., 
42,  Prot.  29,  1905);  Zs.  Kr.,  43,  70. 

QuarU  glass.  —  Heraeus,  Deutsche  Mech.  Ztg.,  Oct.  1,  1903;  Am.  J.  Sc,  16,  469,  1903.  Opti- 
cal properties;  Gifford  and  Shenstone;  Proc.  Roy.  Soc,  73,  201 ;  Am.  J.  Sc.,  17,  399,  1904. 

QuARTziNE.  App.,  p.  58.  —  Occurrence  at  Mohelmo,  M^Lhren;  Barvfr.  [Ber.  bdhm.  Ges.  Wiss., 
14,  18i)7);Z8.  Kr.,  31,  525. 

Quisqueite.     W.  F.  Hiilebrand,  Am.  J.  Sc.,  24,  142,  1907. 

A  black  lustrous  material,  composed  chiefly  of  C  and  S.  Analysis  gave:  S  (soluble  in  CS,), 
15.44;  S  (combined),  31.17;  C,  42.8i;  H,  0.91;  N,  0.47;  O  (by  difference),  5.39;  H^O  (at  105°),  3.01; 
Ash,  0.80;  total  100.00.  Ash  analyzed  cave:  SiO,,  0.04;  AljOj,  0.08;  FcjO,,  0.10;  NiO,  0.06; 
V.O3,  0.52.  Occurs  in  a  vein  adjoining  the  vanadium  ore  known  as  paironUe,  at  Minasragra, 
Peru.     Named  from  a  settlement  near  place  of  occurrence. 

Radioactive  Minerals.  —  Study  of  the  radioactivity  and  percentages  of  U,0»,  ThOj  and 
Ho  in  the  following:  uraninite,  torbemite,  thorianite,  seschynite,  samarskite,  gadolinite,  cyrtolite, 
eipylite,  euxenite,  camotite,  pyromorphite,  microlite,  orangite,  monazite,  thorite,  alvite,  xeno- 
time,  amerddite,  fergusonite,  malacon,  allanite,  yttrotantalite,  polycrase,  zircon;  Strutt,  Proc. 
Roy.  Soc,  76,  88,  312,  1905;  Chem.  News,  91,  299,  1905;  radioactivity  of  uranium  minerals* 
Brjitwood,  Am.  J.  Sc.,  26,  269,  1908. 

Badiotine.     R.  Brauns,  Jb.  Min.,  Beil.-Bd.,  18,  314,  1904. 

Fibrous,  radiating.     In  very  small  spherical  agi^regates. 

G.  2.70.     Color  yellow.     Double  refraction  memum.     a  parallel  to  length  of  fibers. 

Comp>osition.  —  H^Mg^SijO^  like  serpentine. 

Analyses  by  F.  W.  Kuster,  of  material  from  Dillenburg: 


Sio, 

MgO 

FeA 

CaO 

H,0 

1. 

41.48 

35.84 

8.40 

1.50 

11.96  »  99.48 

2. 

41.50 

35.73 

8.50 

0.55 

12.13  »  98.41 

Pyr.  etc.  Yields  much  water  in  closed  tube,  mineral  becoming  brown.  Insoluble  in  HCl. 
Treated  with  HF  gives  magnesium  fluor-silicate,  which  is  soluble  in  water,  and  solution  gives  strong 
reaction  for  magnesium  and  weaker  reactions  for  iron  and  calcium. 

Diff .     Distinguished  from  serpentine  by  its  insolubility  in  HCl  and  its  higher  specific  gravity. 

Occurs  intimately  intergrown  with  serpentine,  from  which  it  has  been  derived,  in  an  altered 
picrite  near  Dillenbuiig,  Nassau.     Also  observed  with  serpentine  at  Steinperf,  Rachelshausen,  etc» 

Named  on  account  of  its  radial  structure. 

BafaeUte,  see  Paralaurianite. 

Ramosite,  Min.,  p.  562.  —  Proven  to  be  not  a  definite  mineral  but  a  basic  volcanic  scoria; 
Luquer,  Am.  J.  Sc.,  17,  93,  1904. 

Raspfte,  App.,  p.  58.  — Crystals  from  gold  sands  at  Sumidouro,  Minas  Gerate,  Brazil,  described 
by  Hussak,  Centralbl.  Min.,  723,  1903;  Hlawatsch,  ibid.,  422,  1905;  from  Broken  Hill  with  new 

forms  m  (110),/(l02),p  (122),  a  (1.12.12).     New  elements  given  as  d  :  S  :  <f  -  1.34497 : 1 : 1.1146&' 
^  -  72**  23'.    Hlawatsch,  Zs.  Kr.,  42,  587,  1906. 
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Rathite,  App.,  p.  58.  —  A  new  orientation  proposed  by  Solly  so  that  the  well-developed  piisn 
zone  is  vertical  and  the  cleavage  plane  (001)  oi  Baumhauer  becomes  (010)  to  oorrespona  wito  the 
cleavage  of  joidanite,  the  corresponding  forms  of  the  two  orientationa  being: 

Baumhauer       100        010        001        403        095        20.27.0        20.27.15 
Solly  100        001        010        110        Oil  101  111 

Axial  ratios  according  to  Solly;  d  :b  :  c  ^  0.4782  :  1  : 0.5112. 

Angles:  010  A  350  -  51*»  27';  010  A  111  -  70*»  45'.     A  list  of  62  known  forms  given.  37  of 
them  l^ing  new.    Twinning;  (074)  shown  in  fine  twin  lamellse;  (0.15.1),  rare  as  a  juxtaposed  twin. 
Cleavage  ||  (010);  parting  ||  (100).    F.  conchoidal.     H.  -  3.     G.  »  5.412;  5.421. 
Analyses  by  Jackson  yield  formula  3PbS.2As,S,;  Pb,  51.37;  S,  23.82;  As,  24.81. 

Pb  S  As 

I.     51.51  23.41  24.62  -    99.54 

II.     51.62  23.62  24.91  -  100.15 

Solly  and  Jackson,  Min.  Mag.,  12,  287;  Solly,  ibid.,  13,  77;  Zs.  Kr.,  36,  321. 

Realgar,  Min.,  pp.  33, 1046;  App.,  p.  59.  —  Study  of  crystals  from  Allchar,  with  derivmtioo  d 

new  elements;  iiiiic  '^  0.7203  :  1  : 0.4858,  fi'^  66''  16'.  New  winkeUabeUe  ^ven.  Gold- 
achmidt,  Zs.  Kr.,  39,  113;  crystals  from  Mercur,  Utah;  Farrington  and  Tillotson,  Field  Col.  Mua., 
Geol.  Series.  3,  No.  7,  158.  1908. 

Occurs  in  crystals  in  the  Monte  Cristo  mining  district,  Snohomish  Co.,  Washington;  Moses, 
Am.  .1.  Sc.,  12,  103,  1901.  Ciystals  formed  at  eruption  of  Vesuvius,  1906;  see  uo<fer  Vesuvius. 
Occurrence  in  morainal  material  of  ZeY  glacier  in  Caucasus;  Oriowsky,[Proc.  Soc.  Imp.  Nat.  Mos- 
cow, No.  1-3,  17-18,1897];  Zs.  Kr.,  31,  518. 

REDONrrs,  Min.,  p.  807.  —  Occurrence  at  Martinique  with  anal.;  Lacroix,  Bull.  Min.  Soc., 
28,  13,  1905. 

Resin,  Mineral.  —  Occurrence  of  amber  in  Roumania  with  discussion  of  fossil  resiDS,  sue- 
cinite,  rumftnite,  schraufite,  simetite,  burmite  and  a  new  type  from  Ol&nesti;  Muri|;oci,  Asoris- 
tiunea  Rom&nft  pentru  inaintarea  si  respiinderea  sciint^lor  Memoriile  CongresuKii  de  la  Issi, 

Bucarest,  1903. 

Beyerite.     F.  Comu  and  A,  Himmelbauer.    Min.  Mitth..  26,  519,  1907. 

Rhombohedral.  Crystals  in  thin  hexagonal  plates  showing  combination  of  base  and  prism. 
In  radiating  aggregates.  Cleavi^:  basal  perfect.  H.  »  3.5.  G.  »  2.499-2.578.  Optically 
negative,    w  —  1.5^.     Etched  with  HCl  gives  triangular  figures.     Six-rayed  percussion  figure. 

Composition.    Calcium  aluminium  silicate  with  water.    An  incomplete  analysis  gave: 

SiO,  CaO  A1,0,  H,0 

53.31  32.22  3.72  6.73  -  95.98. 

Pyr.,  etc.  —  Difficultlv  fusible  B.  B.  to  a  white  enamel.     Yields  water  in  the  eloaed  tube. 
After  heating  gives  an  alkaline  reaction.     Decomposed  by  HCl. 
Obs.  on  specimens  from  Greenland. 
Named  after  Prof.  £.  Reyer  of  Vienna. 
Compare  GyroHie. 

Rhodgcrrosite,  Min.,  p.  278;  App.,  p.  59.  —  Occurrence  (with  anal.)  at  St.  Baith^lemy. 
Aosta,  Italy;  Miilosevich,  Rend.  Ace.  Lmc,  16,  (1),  317, 1906. 

Rhodonite,  Min:,  pp.  378,  1046;  App.,  p.  59.  —  Crystals  described  from  St.  Marcel,  Pied- 
mont, with  analysis ;  Colomba,  Accad.  Sc.  Torino,  39, 664, 1904.  Crom  Chiaves  and  other  localities 
in  Valli  di  Lanzo,  Italy,  with  anal.;  Roccati,  Att.  Ace.  Torino,  41,  487,  1906;  from  Broken  Hill, 
N.  S.  W.,  with  following  new  forms:  A  (253),  B  (225),  C  (Il2),  D  (223),  E  (867),  F  (223),  G  (447), 
H  (441),  K  (i03),  L  (201);  Anderson,  Rec.  Aus.  Mus.,  7,  129,  1908. 

Tridinic  crystals  linine  cavities  in  a  slag  similar  though  not  identical  to  those  of  ffaodooite 
named  vogtiU,  after  Prof.  H.  L.  Vogt  of  Christiania.    Hlawatsch,  Zs.  Kr.,  42,  500. 

Rrodusite,  see  GUiucophane. 

Rhonite.     J.  SoeUner,  Jb.  Min.,  Beil.,  24,  475,  1907. 

Triclinic.     Isomorphous  with  senigmatite. 

Forms:  b  (010),  a  (100),  m  (110),  fx  (lIO),  c  (001),  r  (III),  k  (111),  v  (iSl),  t  (l31).  Angles, 
approximately  measured  under  microscope,  agree  closely  with  those  recorded  for  snigmatite. 
Crystal  habit,  short  prismatic  or  tabular  parallel  to  b  (010).    Twinning  pi.  6  (010).   CSeavage  good 
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parallel  to  m  (110)  and  fi  (lIO).     G.  »*  3.58?    Translucent  to  opacjue.    Color  black  to  brown 
Dlack,  often  showing  metallic  reflections.     Streak  red  brown.     Optically  like  senigmatite. 

Comp  Belong  in  seni^atite  group,  with  much  less  amount  of  ferrous  oxide  and  alkalies  and 
increase  in  alumma,  feme  ozide»  lime  and  magnesia.     Formula  given  is:  (Ca,Na„KJ^g« 

Fe",Fe"^Al,(Si,Ti),03o 

Anal,  by  Dittrich  of  material  from  nepheline-basanite  from  Platz  near  Brtlckenau,  Rhdn: 

SiO,       TiO,        AljO,       FeA       FeO        MnO        MgO        CaO       Na,0        K,0 
24.42       9.46  17.25       11.69        11.39  ir.  12.62        12.43       0.67         0.63  »  100.56 

Obs.  Found  like  senigmatite,  as  a  constituent  in  basalts.  First  noted  from  Rhdn,  and  identified 
also  in  similar  rocks  from  Vogelsgebirge,  Siebengebirge,  Laacher-See,  Odenwald,  Kaiserstuhl,  and 
In  Bohemia.     Named  after  Hndn  district,  where  it  was  first  identified. 

Bickardite.  W.  E.  Ford,  Am.  J.  Sc.,  16,  69,  1903.  Massive.  Fracture  irregular.  Brittle. 
H.  »  3.5.  G.  ^  7.54.  Luster  metallic.  Color  deep  purple,  resembling  the  color  of  tarnished 
surfaces  of  bomite,  of  the  powder  the  same.     Opaoue. 

Composition,  a  copper  telluride,  Cu^Te,  or  Cu2^e.2CuTe.     Analysis: 

I      Te,  69.21;        Cu.  40.74  -  99.95 

B.  B.  alone  on  charcoal  fuses  easily  (F.  ^  1)  to  a  brittle  globule  of  copper  telluride,  gives  a  pale 
azure-blue  flame  tinged  with  green  and  forms  a  white  coating  of  TeO,;  with  sodium  carbonate  and 
borax  yields  with  difficulty  metallic  copper.  In  the  open  tube  a  faint  sublimate  of  TeO..  Dis- 
solves m  nitric  acid;  heated  in  concentrated  sulphuric  acid  gives  the  characteristic  reddish-violet 
color  of  tellurium. 

Occurs  at  the  Good  Hope  mine,  at  Vulcan,  Colorado,  in  lens-shaped  masses  intimately  asso- 
ciated with  native  tellurium,  with  petzite  and  berthierite;  the  vein  mineral  is  chiefly  pyrite;  native 
sulphur  is  also  found  in  the  vein. 

Named  after  Mr.  T.  A.  Rickard  of  San  Francisco. 

Sicolite,  var.  of  serpentine ^  which  see. 

RiEBECKFTE,  Min.,  pp.  400,  1047;  App.,  p.  59.  —  Crystals  from  Nansarsuk,  Greenland;  Flink, 
[Medd.  om  Gronl..  24,  80,  1901);  Min.  Gr5nl.,  430. 

Genesis  of;  Mui^ci,  Am.  J.  Sc.,  20,  133. 

Occurrence  in  Roumania  with  anal.;  Mrazek, [Bull.  soc.  sc.  Bucarest,  8,  106,  1899];  Zs.  Kr., 
34,  710.     Occurrence  in  trachytic  rocks  from  Abyssinia;  Prior,  Min.  Mag.,  12,  255,  1900. 

RiNKFTE,  Min.,  p.  722.  —  New  analysis  by  Christensen  of  material  from  Kangerdluarsuk 
agrees  with  that  of  Lorenzen  (Min.,  p.  72i2),  except  instead  of  13.36%  TiO,  there  was  found  5.42 
SOj  and  6.51  ZrO,.     Bdggild,  Min.  Gronl..  269. 

Riimeite.  H.  E.  Boeke,  Centralbl.  Min.,  72,  1909.  Hexaeonal.  In  coarsely  granular 
masses.  Perfect  cleavage  parallel  to  prism.  Splintery  fracture.  H.  «  3.  G.  »>  2.34.  Brilliant 
luster,  oft^n  silky.  Colorless  when  fresh  and  pure,  usually  rose,  violet  or  yellow;  becomes  brown 
on  exposure  on  account  of  oxidation.     Optically  + .     Weak  birefringence. 

Comp.— Feaa.3KCl.NaCl;  Fe,  13.67;  K,  28.71;  Na,  5.64;  CI,  51.99.     Analysis: 

Fe  K  Na  CI  Br 

i         13.94  28.90  5.61  51.87  0.04  -  100.36 

Easily  fusible.    Taste  astringent  like  ink. 

Found  in  salt  beds  at  Nordhausen,  Saxony,  associated  with  camallite,  sylvite,  etc.  Named 
after  Prof.  F.  Rinne. 

Bobellasite.  —  Preliminary  announcement  of  a  new  species  containing  vanadium,  niobium, 
tantalum,  tunesten.  aluminium,  iron  and  manganese.  In  black  concretions  associated  with  car- 
notite  from  Colorado.  Named  after  explorer  who  collected  the  specimens;  Cumenge,  Bull.  Soc. 
Min.,  23, 17,  1900. 

RoEMERiTE,  Min.,  p.  959.  —  Analyses  of  natural  and  artificial  material  lead  to  formula, 
FeS04.Fe2(S04),.14HaO.  Scharizer,  Zs.  Kr.,  37,  529.  Also  an  artificial  roemerite  containing  6.60 
p.  c.  ZnO,  which  is  called  zinc  roemerite  in  distinction  from  the  ordinary /erroroemmte,  ibid.,  546; 
on  its  decomposition;  Scharizer,  ibid.,  43,  122. 

Bosasite.     D.  Lovisato,  Rend.  Ace.  Line,  17,  (2),  723,  1908. 

In  compact,  fibrous  masses,  mammillary,  of  a  bright  green  to  sky-blue  color.  Silky  luster  on 
froah  fracture.  H.  -  4.5.  G.  =  4.07.  Comp.,  perhaps  2Cu0.3CuCO,.5ZnCO,.  Analysis:  C0„ 
30.44;  CuO,  36.34;  ZnO,  33.57;  PbO,  tr.;  Hfi,  0.21;  total,  100.56.  Occ.  at  Rosas  mine  (whenoo 
the  name  rosasite)  at  Sulcis,  Sardinia. 
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RoscoELiTE,  Min.,  p.  635.  —  The  carefully  purified  mineral  from  the  StockaUser  mine,  Placer- 
ville,  Cal.,  has  been  ansdyzed  by  Hiilebrand,  Am.  J.  So.,  7,  451,  1899;  mean  reBuIt  as  follows: 

SiOa      TiO,     VA      AlA     FeO     MgO        K,0     Na,0     Li,0    H,0 
G.  -  2.97     45.17     0.78     24.01      11.54      1.60      1.64        10.37      0.06         ir.       4.69*  -  99.S6 

*  Below  105^  0.40;  105«  to  280°,  0.17;  above  280^  4.12. 

The  above  is  shown  by  Clarke  (ibid.,  p.  454)  to  correspond  to  a  molecular  mixture  in  a  ratio  of 
1:1:8  nearly,  of  H^KiMg^FeAKSiOJ,,  H^K,Al,(Si,08),  and  HjKAlV.CSiO^),.  Turner  (ibid.,  p.  455) 
shows  that  roscoelite  occurs  at  four  iocahties  within  a  small  area  a  few  miles  northwest  of  PUoer- 
ville  in  Eldorado  county,  California. 

RosENBUSCHiTE,  Min.,  D.  374.  —  Occurrence  in  nephelite-syenite-porphyry,  Red  Hill,  Moultoo- 
boro,  N.  H.;  Pirsson  and  Washington,  Am.  J.  Sc.,  23,  433,  1907. 

Bosolite,  a  gametf  which  see. 

Bubrite.  —  Correct  name  for  the  hydrous  sulphate  of  ferric  iron  and  magnesium  origioally 
misspelled  "  kvheii/'  see  App.,  p.  21;  Spencer,  Min.  Mag.,  12,  386,  1900. 

Ruby,  see  Corundum. 

RuMANiTE,  Min.,  p.  1004.  —  Analyses;  Istrati,  [Bull.  soc.  sc.  Bucarest,  6,  55,  1897;  7,  272]; 
Zs.  Kr.,  32,  187. 

Concerning  fossil  resins  from  Rumania;  name  spelled  **  romaniU.*'  Murgoci  [Assoc.  Romin^ 
etc.,  Bucarest,  1903];  Zs.  Kr.,  41,  318. 

Ru.\fPFiTE,  Min.,  p.  661.  —  Occurrence  at  Passe  von  Wald,  Austria;  in  pseudomoiph  after 
magnesite.     D511,  [Verb.  geol.  Reichsanst.,  Wien,  329,  1897];  Zs.  Kr.,  32,  183. 

Butherfordine.     W,  Marckwold,  Centralbl.  Min.,  761, 1906. 

An  ocher  resulting  from  the  sdteration  of  uraninite. 

Yellow  color.     Strongly  radiocative.     G.  »  4.82. 

Composition.     Uranyl  carbonate,  UO3CO,;  UO3,  83.5;  CO^  12.3.    Analysis: 

UO,         CO,         PbO        FeO         CaO         H,0         Gangue 

83.8         12.1  1.0  0.8  1.1  0.7  0.8      -  100.3 

Occurs  as  an  alteration  product  of  uraninite  associated  with  mica  in  the  Uruguru  Mts.,  Gemun 
East  Africa.     Named  from  Prof.  E.  Rutherford. 

RuTiLB,  Min.,pp.  237, 1047;  App.,p.  60. — Crystals  from  Alpe  Veglia,  Vano,  Val  d'OssoU,  Italy; 
Lincio  [Att.  Ace.  Torino,  39, 995, 1904];  Zs.  Kr.,  42,  66;  from  Victor  Harbour  and  Mount  Gambier, 
So.  Aus.;  Anderson,  Rec.  Aus.  Mus.,  7,  1,  66,  1908.  Crystal  structure;  MOgge,  Centialbl.  Min., 
72,  1902;  crystals  from  Jequitinhonha  River,  Brazil;  Farrington  and  Tillotson,  Field  Col.  Mus., 
Geol.  Series,  3,  No.  7,  160,  1908. 

Refractive  indices;  Taubert  [Inaus.-Diss.,  Jena,  1905];  Zs.  Kr.,  44,  313. 

Anal,  from  Graves  Mt.,  Ga.,  and  from  Tavetsch,  Switzeriand;  Pfeil  [Inaug.-Dias.,  Heiddbei]^ 
1901];  Centralbl.  Min.,  144,  1902. 

Discussion  of  formulae  of  rutile,  octahedrite  and  brookite;  Prior,  Min.  Mag.,  13,  220. 

Discussion  of  the  regular  grouping  upon  hematite  tables  from  Cavradi;  Baumhauer,  Sits. 
Akad.  Berlin,  322,  1906;  Zs.  Kr.,  43,  61.  It  is  shown  that  the  rutile  prisms  make  angles  of  T  W 
with  the  hematite  dia^nals  instead  of  coinciding  with  them,  the  actual  position  being  a  meso 
between  the  latter  po-sition  and  that  where  a  terminal  cap  of  %  (111)  would  coincide  with  the 
diagonal;  see  also  Viola,  Rend.  Ace.  Line,  17,  (2),  437,  554. 

SaI/- AMMONIAC,  Min.,  p.  157;  App.,  p.  60.  —  Crystals  from  Burgk  near  Dresden;  and  fn>m 
Vesuvius;  Goldschmidt  and  Schroder,  Zs.  Kr.,  46,  220,  221;  from  Vesuvius;  Slavik,  Bull.  A»d. 
Sci.  Boh^me,  1907. 

From  Vesuvius;  Matteucci,  Centralbl.  Min.,  45,  1901.  Occurrence  in  volcanic  eruptions; 
Wegner,  ibid.,  662,  1907. 

Samarskite,  Min.,  pp.  739, 1037;  App.,  p.  61.  —  Occurrence  with  anal,  in  bed  of  river  Tscho- 
roch,  Batum,  Caucasus  Mts.;  Tschemik,  [Jour,  phys.-chim.  Russe,  34,  684,  1892];  Zs.  Kr.« 
39,  627.  Occurrence  in  southern  Norway  with  descnption  of  crystals  and  anal.;  Brdgger,  Min. 
Sad-Nor.  Granitpeg.,  138,  1908. 

Radioactivity;  Barker,  Am.  J.  Sc,  16,  163,  1903.     Ratio  of  radium  to  uranium;  fioltvood. 
Am.  J.  Sc.,  18,  97,  1904;  also  see  under  Uraninite. 

Sanfordite   synonym  of  earlier  name  Rickardite,  which  see. 
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Safphirine,  Min.,  p.  561.  —  Occurrence  in  rock  with  hsnpersthene  and  hercynite  in  Vizaga- 
patam,  Madras,  India;  anal.;  Middiemiss,  [Rec.  Geol.  Sur.  India,  31,  38, 1904];  Zs.  Kr.,  42,  389. 

Sarcolite,  Min.,  p.  474.  —  Optical  8tud3r  on  crystals  from  Vesuvius  gave:  «  =  1.6404; 
e  =  1.6566  for  Na;  dispersion  large,  p  >  v;  birefringence  «  0.01626;  Opt.  +;  analyses;  Pauly, 
Centralbl.  Min.,  266,  1906. 

Sarkinite,  Min.,  p.  779.  —  Crystallographically,  optically  and  chemically  species  chrondro- 
arseniU  (Min.,  p.  796)  is  proven  to  be  identical  with  sarkinite.  Sjdgren,  G.  Fdr.  FOrh.,  28,  401, 
1906. 

Sartoritb,  Min.,  p.  113;  App.,  p.  61. — Analyses  by  Jackson  confirm  the  formula,  PbS. 
AsjS,;  Solly  and  Jackson,  Min.  Mag.,  12, 286, 297.  Considered  to  be  monocUnic  by  Solly  (loc.  cit.) 
and  Trechmann,  Min.  Mag.,  14,  212;  Zs.  Kr.,  43,  548,  but  both  give  different  axial  ratios.  Trech- 
mann  from  measurement  of  small  crystals,  concerning  whose  identity  with  sartorite  there  is 

some  question,  deduces  A  :o  :c  —  1.27552  : 1  :  1.19487;  fi  =»  77® 48'.  He  makes  the  brachy- 
domes  of  vom  Rath's  orientation  the  prisms,  and  transposes  the  macrodomes  into  orthodomes. 
Tables  are  given  including  87  forms  and  their  comparison  with  the  forms  observed  by  earlier 
writers. 

Sassolite,  Min.,  p.  255.  —  Crystals  from  Tuscany;  D'Achiardi,  [Ann.  Univ.  Tosc,  23,  1,  1900]; 
Zs.  Kr.,  36,  519. 

Scafolite,  Min.,  p.  466;  App.,  p.  61.  —  Scapolite  rocks  from  Alaska;  Spurr,  Am.  J.  Sc, 
10,  310,  1900. 

ScHEELiTE,  Min.,  p.  985;  App.,  p.  61.  —  Crystals  from  Nordmark;  Flink,  Bull.  G.  Inst.  Upsala, 
5, 96, 1901 ;  from  Traversella  with  the  new  forms:  (885),  (714),  (735),  (756),  (232),  also  less  certain 
(323),  (21.1.11);  mean  value  of  c  »-  1.53798;  Colomba,  Rend.  Ace.  Line,  16,  (1),  281,  1906; 
other  new  forms  from  Traversella,  (338),  (227),  (507),  (407)?;  Zambonini,  ibid.,  558,  1906;  from 
Hillsrove,  N.  S.  W.,  and  Mount  Ramsay,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  414,  1907. 

Luminescence;  Pochettino,  Rend.  Ace.  Line,  14,  (1)  505,  (2),  220,  1905. 

Analyses  of  material  from  Traversella  gave: 


WO, 

MoO, 

CaO 

MgO 

Colorless 

77.03 

3.15 

19.73 

.   •  •    •    ^        <f«7.«7X 

Reddish  brown 

77.35 

2.46 

18.33 

1.67  «    99.81 

Greenish  brown 

78.75 

1.47 

19.23 

0.55  =-  100.00 

Orange-yellow 

79.68 

0.72 

19.43 

tr.    -    99.83 

Colomba,  loc.  cit. 

Artif.;  de  Schulten,  Bull.  Min.  Soc,  26,  112,  1903. 

Occurrence  with  anal.,  at  Villa  Salto,  Sardinia;  Traverso,  [Resocconti  delle  Riunioni  d.  Soc. 
Min.  Sarda,  Iglesias,  6,  8,  1901];  Zs.  Kr.,  37,  396;  from  the  Mutsch  in  the  Etzlithal,  Switzerland 
(anal,  bv  Hinden);  Schmidt,  Zs.  Kr.,  36,  160,  1902;  see  also  ibid.,  24,  137,  1895.  At  Trumbull, 
Conn.;  Hobbs,  U.  S.  G.  S.,  22d.  Ann.  Rep.,  2,  7,  1902;  Zs.  Kr.,  38,  698;  occurrence  (with  anal.) 
at  Marianna  de  Itacolumy,  Minas  Gera^,  Brazil;  Florence,  Centralbl.  Min.,  727,  1903;  near 
Barkerville,  N.  C;  Atkin,  Geol.  Mag.,  2,  116,  1905;  in  eruptive  rocks  at  Predazzo,  Tyrol;  Block, 
Ber.  Naturhist.  Ver.  Bonn,  2,  A,  &,  1905;  at  Murri  ana  Orroli,  Cagliari,  Sardinia;  Lovisato, 
Rend.  Ace.  Line,  16,  (1),  632,  1907;  in  pegmatite  at  Dinan  C6te8  du  Nord,  France;  Lacroix,  Bull. 
Soc.  Min.,  31,  349,  1908. 

ScHEFFERiTB,  See  Pyroxens, 

Schertalite.  Schertalite.  MueUeriU.  R.  W.  Emerson  Maclvor,  Ch.  News,  86,  182  and  217, 
1902.     Zs.  Kr.,  42,  386,  1906. 

Comp.  Mg(NH,),H,(PO,),  +  4H,0  -  P,0„  43.83;  MgO,  12.35;  (NHJ.O,  16.05;  HA 
27.77.     Analysis: 

P,0,  MgO  (NH,),0  H,0 

43.88  12.42  16.15  27.55  =  100.00 

Occurs  in  small  indistinct  flat  crystals  sparsely  distributed  in  the  bat  guano  deposits  found  in 
basaltic  caves  near  Skipton,  thirty  miles  southwest  of  Ballarat,  Australia.  Originally  named 
from  Baron  Sir  Ferdinand  von  Mueller,  the  name  being  subsequently  withdrawn  on  account  of 
the  same  name  having  been  previously  given  to  another  species.  Schertalite  is  an  incorrect 
spelling.     Named  from  Prof.  Amulf  Schertel. 
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ScHiiolite.  Ckr.  WirUher,  Medd.  om  Gr5nland,  24,  196,  1901 ;  O.  B.  BoggOd,  ibid.,  26,  121, 
1904. 

TricUnic:  d  :b  :  c«  1.10613  : 1  : 1.98629.  a  =  90°  11';  ^  -  94"  45}';  7  -  103*  7J'.  Forma: 
a  (100),  6  (010),  c  (001),  o  (530\  m  (110),  P  (230),  M  (lIO),  I  (l20),  r  (l02),  n  (101),  s  (501),  e  (111), 

g   (ill),  /  (141).     Angles  ac  =  85*»  4',  6c  =  88*  42',  ab  -  76*  49', 
^ ,  .^  ^^  ra  =  69*  31  J',  ti^  =  50*  12',  ^5  =-  47*  1'. 

In  columnar  prismatic  crystals,  elongated  ]|  6  with  a,  &,  cpromioent; 
the  habit  is  like  that  of  pectolite,  to  which  it  is  related  chemicallv. 

Cleavage,  a  and  c  both  perfect.  Fracture  uneven.  Brittle.  U.  - 
5-5.5.  G.  »  2.97-3.13.  Luster  vitreous.  Color  light  red,  changing  to 
brown.     Semi  transparent  to  opaque. 

Optically  positive,  c  ||  &.     a  makes  ^  of  9*  with  normal  to  e  (001). 
2Ey  =  82*  40^     Birefringence  on  (100)  =-  0.0271  (Na). 
Composition,  HNa(Ca,Mn),  (SiO^,. 
X^/'"J>^^  ^y^  Analysis,  Chr.  Christiansen: 

Schizolite.  SiO,      TiO,      Ce,0,      FeO      MnO      CaO      Na,0      H,0 

ocnizoiiie-  g^  ^^      ^^       ^ ^^      2.79       12.90     19.48      10.71       1.36-100.45 

From  the  nephelite-syenite  renon  of  Julianehaab,  southern  Greenland;  found  in  1897  bv  G. 
Flink  (Medd.  om  Grdnland,  14, 257, 1898)  at  Tutop  Agdlerkofia,  where  it  occurs  in  granular  albite 
with  aegirite,  steenstrupite,  sphalerite;  also  at  Kanfferdluarsuk  embedded  in  pegmatite  with 
eudialyte,  arfvedsonite,  etc.     Named  from  ^X^t^t  to  cleave,  in  allusion  to  the  marked  cleavage. 

A  related  mineral,  obtained  by  G.  Flink  from  Naujakasik  in  the  same  region,  is  provisioiuily 
regarded  as  a  variety  of  schizoUte  by  Winther.  It  occurs  in  small  indistinct  cube-like  ciystals, 
al^  in  plates. 

H.  =  5-5.5.     G.  «  3.084.     Luster  greasy  to  vitreous.    Color  brown. 

Anaiysib',  Chr,  Christiansen: 

SiOa        YA  FeO         MnO  CaO         MgO        Na,0         H,0 

51.44         2.40  2.01  11.69         20.53         0.13         9.50  2.25  -  99.95 

The  percentage  composition  is  closely  that  of  manganopectolite.  It  is  regarded  as  a  partly 
altered  schizolite. 

ScHNEEBERGiTE,  Miu.,  p.  862 ;  App.,  p.  61. — The  determination  of  schneebergite  to  be  a  garnet, 
see  App.  I,  p.  28,  isproven  to  be  erroneous  and  that  it  is  an  individual  species  near  atopiie  as  origi- 
nally descritsed.  The  material  analyzed  by  Eakle  and  Muthmann  was  a  garnet  similar  in  appear- 
ance to  schneebergite  and  associated  with  it.  Index  of  refraction  determine,  n  «  2.10,  (HU- 
watsch);  Koechlin,  Min.  Mitth.,  21, 15, 87, 1902. 

Schr6ttbrite,  Min.,  p.  694.  —  A  mineral  associated  with  melite  (q.  v.)  from  Saalfeld  has  been 
analyzed  by  Zambonini  and  shown  to  belong  here,  Zs.  Kr.,  32,  162,  1899;  34,  226,  1901. 

ScHOENiTE,  Min.,  p.  948.  —  See  Picromerite, 

ScHORLOMiTE,  Min,,  D.  447.  —  Occurrence  (with  anal.)  in  nepheline-^enite  Eocks  on  loe  River 
in  Rocky  Mts.,  British  CJolumbia;  Hoffmann,  Am.  J.  Sc.,  11,  150,  1901. 

ScleropsBthite.  W.  F,  PetUrd,  Notes  on  Minerals  Occurring  in  Tasmania,  1902. — Ocean 
in  compact  felted  masses,  venr  hygroscopic  and  extremely  tough  under  the  hanmier;  these  oooosi 
of  minute,  short,  silky  white  nbers  and  the  surface  is  often  nomilar  and  roug^.    An  analysis  gave: 

,80,  Fe,0,  CrjO,  Ign.  gangue 

27.20  14.0  10.64  39.19  10.77  -  101.80 

Occurs  associated  with  a  sulphate  provisionally  referred  to  knoxvillite,  q.  v. 

ScoLECiTE,  Min..  p.  604;  App.,  p.  61.  —  Crystals  from  Karsuane^uit-Kakait,  Greenland,  «ith 
determination  of  indices  of  refraction  and  anal,  by  Ussing;  B6^1d,  Alin.  Gr5nl.,  539. 

Anal,  of  material  from  Werris  Creek,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  421, 1907. 

Action  of  ammonium  chloride  upon ;  Clarke  and  Steiger,  Am.  J.  Sc,  9,  345,  1900;  discussion  of 
chem.  comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  119,  1908. 

Occurrence  with  anal,  from  Cala  Francese,  Maddalena  island;  Rimatori,  Rend.  Ace.  Line, 
11,  (1),  542,  1902;  occurrence  on  island  of  Suder5;  Gdi^ey,  Centralbl.  Min.,  525,  1908. 

ScoRODTTE,  Min.,  p.  821 ;  App.,  p.  61.  —  Crvstals  from  Schlaggenwald,  Bohemia ;  Slavik,  Zs.  Kr., 
89,  298,  1904;  from  Nadabula,  GdmOr,  HungaV;  Zimdnyi,  Fdldt.  KOzl.,  36,  545,  1905. 

Seligmaimite.  H.  Baumhauer,  Ber.  Ak.  Beriin,  110, 1901 ;  ibid.,  611, 1902;  SoUy,  Min.  Mag., 
c3,  336;  ibid.,  14,  186. 
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Orthorhombic.  «  :  6  :  c  -  0.92332:  1  :  0.87338  (Solly).  Angles:  (Oil)  A  (001)  -  41^8';  (100> 
A  (101)  -  46*  35i';  (010)  A  (120)  -  28*  26'.  In  small  complex  ciystals;  57  forms  havini 
been  observed.  Closely  related  crystallographically  with  bournonite.  Almost  always  twinned 
about  (110),  also  at  times  (1 10). 

Color  lead  gray;  metallic  luster;  chocolate  streak;  conchoidal  fracture.     H.  "*  3. 

Composition.  Qualitative  determinations  gave  copper,  lead,  sulphur  and  arsenic.  From 
crystallographic  relations  to  bournonite  it  is  supposed  to  be  isomorphous  with  it  and  to  have 
formula  Cu»S.2PbS.As,8,. 

Occ.  in  Lengenbach  quarry,  Binnenthal.     Named  after  G.  Seligmann  of  Coblenz. 

Sbmsetite,  Min.,  p.  123;  App.,  p.  61.  —  From  Oruro,  Bolivia,  with  anal. ;  Spencer,  Min.  Mag., 
14,  314. 

See  under  Plagianite. 

Senaite,  App.,  p.  62.  —  New  analyses  of  material  from  near  Diamantinas,  Brazil,  lead  to 
formula  (Fe,Mn,Pb)O.TiO,. 

TiO,  ZrO,  FeO  MnO  PbO  MgO 

I.   Dattas.  52.11  ....  26.97  10.42  10.86  0.32-100.68 

II.  Curralinho.         50.32  0.84  21.99  17.58  9.62  ....-100.35 

Hussak  and  Reitinger,  Zs.  Kr.,  37,  574. 

Senarmontite,  Min.,  p.  198;  App.,  p.  62.  —  Relations  to  valentinite;  Weber,  Zs.  Kr.,  44, 232. 
Article  referred  to  in  App.  I  should  be  accredited  to  Lovisato. 

Sefioltte.  Min.,  p.  680;  App.,  p.  62.  —  Analysis  of  meerschaum  from  Gr6schelmanth,  south  of 
M&hrisch-Budwitz,  West  Mfthren,  Bohemia;  Kov&I',  [Progr.  d.  Sechosl.  Handelsakademie,  Prag, 
1903];  Zs.  Kr.,  39,  400.  Comp.  of;  Fogy,  Ber.  Ak.  Wien,  115,  June,  1906.  Discussion  of  ehetu. 
comp.;  Zambonini,  Mem.  Ace.  Sci.,  Napoli,  14,  77,  1908. 

Serendibite.     O,  T.  Prior  and  A.  K.  Coomdrasiodmy,  Min.  Mag.,  13,  224,  1903. 

Occurs  in  irregular  grains  showing  polysynthetic  twinning,  analogous  to  the  feldspars;  probably 
triclinic  or  monoclinic. 

Cleava^  none.    Fracture  subconchoidal.    H.— 6.75.   G.  —  3.42.    Luster  vitreous.    Color 
blue,  varying  from  pale  sky-blue  to  deep  indigo-blue.     Pleochroism  marked,  in  one  variety  pale 
yeUow  (almost  colorless)  to  pale  sky-blue,  in  another  pale  brownish  yellow  to  deep  indieo-biue. 
biaxial;  birefringence  weak.  Refractive  index  about  1.7.    Extinction  nearly  symmetrical  and  at. 
about  15^,  in  two  sets  of  twin  lamellse,  each  of  which  shows  an  optic  axis  nearly  central. 

Composition  a  basic  silicate  of  aluminium,  calcium  and  magnesium,  perhaps  IORO.5AI2O,. 
BaO,.6SiO,. 

Analysts,  G.  T.  Prior: 

SiO,     BA      Al,03     FeO      CaO      MgO      Na,0(Li,0)    K,0     P^O.       F?       Ign. 
25.33     [4.17]     34.96     4.17      14.56      14.91  0.51         0.22     0.48     undet.     0.69  -  100 

B.  B.  infusible;  with  calcium  fluoride  and  acid  potassium  sulphate  yields  a  green  boron  flame. 
Only  slightly  attacked  by  acids. 

Foimd  on  Ceylon  at  Gangapitlya  near  Ambakotte  and  12  miles  from  Kandv;  occurs  in  contact 
sones  between  bands  of  granuhte  and  of  limestone,  associated  with  diopside,  blue  spinel,  apatite, 
Bcapolite  and  plaeioclase.  This  locality  is  worked  for  Ceylon  moonstone,  which  occurs  in  large 
poiphyritic  crystsQs  in  the  granulite  (cf.  Q.  J.  G.  Soc,  68, 421, 1902).  Named  from  Serendib,  an 
old  Arab  name  of  Ceylon. 

Serpentine,  Min.,  pp.  669,  1047;  App.,  p.  62.  —  Analyses  of  material  from  Ceylon;  GrQnlinff, 
Zfl.  Kr.,  33,  219,  1900;  from  near  Easton,  Pa.;  Eyerman,  Amer.  Geol.,  34,  47,  1904;  comp.  of; 
Fogv,  Ber.  Ak.  Wien,  115,  Jime,  1906.  Analyses  of  three  varieties  of  serpentine  with  discussion 
of  cnem.  comp.;  S.  Hillebrand,  Ber.  Ak.  Wien,  115,  697,  1906.  Loss  of  water  on  heating  and 
discussion  of  chem.  comp. ;  Zambonini,  Mem.  Ace.  Sci.,  Napoli,  14,  19,  1908. 

Microscopic  structure:  Bonney  and  Raisin,  Jour.  Geol.  soc,  61,  690,  1905. 

Study  of  serpentines  from  Kuttenberg,  Bohemia,  with  anal. ;  Bukovsky  [Programm  des  Reai- 
Bchule  in  Kuttenbeig,  1906];  Zs.  Kr.,  46,  403. 

Occurrence  in  Vermont;  Ver.  Geol.  Sur.  Ann.  Rep.  1903-1904;  Am.  J.  Sc,  19,  395.  A  serpen^ 
tine  rock  from  Tamthaler-K6pfe,  Tyrol;  Young,  Mm.  Ma^.,  14,  365,  1907. 

Variety  bowenite  from  Shigar,  Baltistan,  Cashmere,  witn  anal.;  McMahon  [Mem.  Geol.  Surv. 
India,  31.  312,  1901];  Zs.  Kr.,  37,  310. 

Pseudocubic  antigorite  from  Persberg,  Wermland,  and  from  Kogrube,  Nordmarken^  with 
analyses;  Hambeig,  G.  For.  Forh.,  26,  67,  1904. 
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On  the  identity  of  the  Amiantos  or  Karystian  stone  of  the  ancients  with  chrysotile ;  Evans,  Min. 
Mag.,  U,  143,  1906. 

Ricolitef  name  given  to  a  banded  variety  of  serpentine  from  Mexico.  Name  derived  from 
Spanish  '*  rico,"  in  allusion  to  the  rich  green  color  of  the  stone.  Merrill,  Stones  for  Building  and 
Decoration,  pp.  365,  366. 

Nemaphyllite  is  a  variety  containing  2  p.  c.  soda,  occurring  in  regular  inteigrowth  with  dolomite 
at  Wildkreuzjoch  in  the  Zillerthal,  Tyrol;  Fr.  Focke.  Min.  petr.  Mitth.,  21,  323,  1902.  In  coarse 
scaly  to  foliated  masses  resembling  the  chlorites;  the  folia  also  fibrous  in  structure,  whence  the 
name  given. 

Cleavage  perfect,  yielding  clastic  folia.  H.  «=  3.  G.  =  2.60.  Luster  silky  or  peariy.  Color 
bluish  green  to  greenish  gray.  Birefringence  negative,  weak.  Axial  plane  parallel  to  the  direction 
of  fibrous  structure.     Bxa  (a)  somewhat  inclinea  to  the  normal  to  the  tolia. 

Analysis,  R.  v.  Zeyneck. 

SiO,         AlA         FeO         MgO         CaO        Na^O  H^O 

42.49  0.40  4.63         37.60         0.72         2.11  13.11  -  101.06 

See  Aabestt^. 

SiDERiTE,  Min.,  pp.  276,  1047;  App.,  p.  62.  —  Crystals  from  Traversella ;  Colomba,  Rend.  Acad. 
Line,  15, 637, 1906;  from  Friddo  near  Massa,  Italy,  (with  anal.)]^Manas8e,  Att.  Soc.  Tosc.,  22,  Sl-93, 
1906.  Scalenohedral  crystals  with  new  forms,  I  (7075);  K  (5052) ;  y  (3251),  from  near  Frostbuzig, 
Md.;  Schaller,  Am.  J.  Sc.,  21,  364,  1906;  crystals  with  danalite,  Gloucester,  Mass.;  Palache, 
ibid.,  24,  253,  1907;  Zs.  Kr.,  44,  18;  crystals  from  Chorolque  and  Tatasi,  Bolivia;  Spencer,  Min. 
Mag.,  14,  342, 1907;  from  Cornwall  with  new  forms,  A  (7072),  /  (303l);  Henglein,  Zs.  Kr.,  43,  575, 
1907. 

Chemical  and  optical  study  of  material  from  Camborne,  Cornwall ;  Hutchinson,  Min.  Mag.,  13. 
209,  1903. 

Containing  MgCO^  to  FeCO,  as  1:  3  (anal.)  from  Bottino,  Tuscany;  Manaase,  Proc.  Soc. 
Tosc.,  16.  20-37,  1906. 

An  iron-manganese  carbonate  related  to  the  oligonite  (oligonspath)  of  Breithaupt  (Dana,  Min.. 
p.  277)  has  been  called  manganospherite  by  Busz,  Jb.  Min.,  2,  129,  1901.  It  resembles  spbero- 
siderite,  occurring  in  botryoidal  or  reniform  aggregates,  the  surface  spangling  with  very  minute 
rhombohedral  faces;  also  occurs  in  fine-fibrous  rorms  resembling  chrysotile.  H.  «  4.5  —  5. 
G.  =  3.630.     Color  brown  with  tinge  of  red. 

The  composition  corresponds  to  3FeC03.2MnC03  as  given  by  the  analysis:  CO,,  38.34;  FeO, 
36.72;  MnO,  24.76  =  99.82. 

This  mineral  has  been  found  in  cavities  or  in  thin  cracks  in  basalt  (limburgite)  which  crosses  the 
siderite  deposits  at  the  Louise  mine  near  Horhausen,  Westerwald,  Germany.  The  chrysolite 
(olivine)  crystals  of  the  basalt  have  been  in  part  replaced  by  manganospherite. 

SiDERONATRiTE,  Min.,  p.  973.  —  Artif.  formation  and  discussion  of  chem.  comp.;  Schariier, 
Zs.  Kr.,  41,  215. 

Silicomagnesioflaorite.     P.  ZemiaUachensku,  Zs.  Kr.,  42,  209,  1906. 

In  aggregates  of  half-spherical  or  spherical  forms  with  fibrous-radiated  structure. 

H.  =»  2.5.  G.  »  2.913  (v.  IskOll).  Luster  silky.  Color  ash-gray,  also  light  greenish  or  Uuish. 
Birefringence  weak,  positive ;  extinction  parallel. 

Composition,  a  fluosilicate  of  calcium  and  magnesium  essentially,  with  perhaps  the  empiridl 
formula  H^Ca^Mg^iaOyFiQ. 

Analysis: 

SiO,    FeA       CaO      MgO      H,0  F       MnA     SO, 

19.86     2.30       38.48      18.27     5.90       31.01      0.06      0.27  »  116.15  (less  O  ^  13.06)  -  103.09 

Disregarding  the  manganese  and  a  portion  of  the  iron  and  taking  the  remainder  of  the  latter 
as  FeO,  the  following  are  obtained  as  the  results  of  the  analysis:  Si,  9.34;  Ca,  27.54;  Mg,  11.03; 
Fe,  1.61;  H,  0.33;  F,  31.01;  O,  18.85  =  99.71. 

B.  B.  fuses  rather  easily  to  a  clouded  greenish  glass;  yields  water  in  the  closed  tube,  alao  tracts 
for  fluorine.     Soluble  in  acids. 

From  Lupikko,  near  Pitk&ranta,  Finland;  probably  occurs  with  serpentine. 

SiLLiMANFTE,  Min.,  p.  498;  App.,  p.  62.  —  Study  of  crystal  from  Chester,  Conii.,  gave  follow- 
ing forms:  (110).  (230),  (120),  (052).  Axial  ratio  derived  from  measuremenU:  a  :  6  :  c  =  0.9696: 
1 :  0.7046.     Taubert,  Ontralbl.  Min.,  372,  1906. 

From  Ceylon  with  determination  of  optical  constants;  GrOnling,  Zs.  Kr.,  S3,  253, 1900.  Re- 
fractive indices;  Taubert,  [Inaug.-Diss.,  Jena,  1905] ;  Zs.  Kr.,  44,  314. 

Conversion  of  cyanite  and  andalusite  into  sillimanite  by  heating  to  about  1350**;  Beekman, 
[Veslag  Wis-en  Nat.  Kon.  Akad.  Wetenschappen  te  Amsterdam,  11, 1,295, 1902];  Zs.  Kr.,  39, 395. 
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Silver,  Min.,  p.  19;  App.,  p.  62.  —  Structure  planes;  MQgge,  Jb.  Min.,  2,  59,  1899. 
Origin  discussed;  Vogt,  Zs.  prakt.  GeoL,  113,  177,  1899. 

Occurrence  on  Lake  Temiskaming,  Ontario,  Canada;  Miller,  Rep.  Can.  Bureau  of  Mines,  2, 
1905;  Zs.  Kr.,  43,  395. 

Sloanite,  Min.,  p.  610.  —  See  under  Natrolite. 

Smaltite,  Min.,  p.  87.  —  Crystals  from  Cobalt,  Ontario;  Miller,  Rep.  Can.  Bureau  Mines,  2, 
1905;  Zs.  Kr.,  43,  395. 

Smithite.  R,  H.  SoUy,  Min.,  Mag.,  14,  74,  1905.  G.  F,  Herbert  Smith  and  0.  T.  Prior,  ibid., 
14,  293,  1907. 

Monoclinic.  Axes  d:  6  :  c  -  2.2309  :  1  :  1.9657;  fi  «  78"  47*'  (Solly).  Smith  gives  slightly 
different  constants.  Angles  (by  Solly):  (100)  A  (101)  -  42"  22';  (100)  A  (lOi)  «  55"0';  (100)  A 
(111)  ^  63"  24'.  Forms:  Fifty-seven  observed  forms,  of  which  the  most  prominent  are:  a  (100), 
c  (001),  e  (101),  d  (iOl),  p  (111),  P  (111),  r  (311),  R  (311),  a  (211),  Q  (2ll),  /  (320). 

In  crystals  resembling  a  flattened  hexagonal  pyramid,  formed  by  a  prominent  and  the  zones 
ac,  apf  aP  equally  developed. 

dleavage  a  highly  perfect.  Fracture  conchoidal.  Brittle.  H.  =  1.5-2.  G.  »  4.88. 
Luster  adamantine. 

Color  light  red,  changing  to  orange-red  on  exposure  to  light.     Streak  vermilion. 

Composition,  AgsS.AsjS,  »  AgAsS,;  Ag  -»  43.69;  As  »  30.36;  S  »  25.95. 

Anal,  yielded  Ag,  43.9;  As,  28.9;  Sb,  0.4;  S.  26.0  -  99.2. 

Occurs  in  the  white  dolomite  of  the  Lengenbach  quarry  in  the  Binnenthal,  Switzerland;  it  is 
associated  with  hutchinsonite,  sartorite  and  rathite. 

Named  after  Mr.  G.  F.  Herbert  Smith  of  the  Mineral  Department  of  the  British  Museum, 
London. 

Smithbonite,  Min.,  p.  279;  App.,  p.  63.  — Crystals  from  San  Aniceto,  Almaden,  Spain,  with 
new  form  (105);  Buttgenbach,  Bull.  Soc.  Min.,  S^,  190,  1906;  pseudomorphs  after  calcite  and 
anglesite;  Millosevich,  Rend.  Ace.  Line,  9,  (1),  153,  1900. 

Anal,  of  material  from  Morning  Star  mine,  Searcy  Co.,  Arkansas,  containing  1.06%  CdO; 
Miller,  Amer.  Chem.  Jour.,  22,  218,  1899. 

Occurrence  at  Freiberg,  Saxony;  Bei^,  Ber.  Abh.  Naturwiss.  Ges.  Isis,  Dresden,  p.  20,  1903; 
at  Broken  Hill,  N.  W.  Rhodesia;  Min.  Mag.,  16,  35, 1908. 

SoDALiTE,  Min.,  p.  428;  App.,  p.  63.  — Crystals  with  new  form  (321)  formed  at  eruption  of 
Vesuvius  in  1906;  see  under  Vesuvms. 

Refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  28, 194, 1905. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
38,  697. 

Artif.  formation  of  a  sodalite  containing  lithium  and  bromine;  Weiberg,  [Ann.  Uni.  Varsovie, 
3, 1, 19051;Zs.  Kr.,44,83. 

Sodalite  syenite  in  Kishengarh,  Rajputana,  India;  Vredenbui^,  [Rec.  Geol.  Sur.  India,  31,  43, 
1904]  ;Zs.  Kr.,42,  390. 

A  bright  carmine-red  variety  from  Rajputana  lost  its  color  on  exposure  to  the  light,  changing 
to  a  dull  gray,  but  regained  it  when  kept  in  the  dark.  T.  H.  Holland,  Nature,  lA,  550,  1906; 
cf.  also  Currie,  ibid.,  p.  564. 

Soda  niter,  Min.,  p.  870.  —  Study  of  crystallizing  solutions;  Miers  and  Chevalier,  Min.  Mag., 
14,  123,  1906. 

Soretite.  L.  Duparc  and  F.  Pearce,  Mem.  Soc.  Phys.  Geneve,  34,  1902;  Bull.  Soc.  Min., 
26»  126,  1903.  —  An  amphibole  from  the  basic  rocks  of  Koswinsky,  north  Urals;  named  after 
Professor  Charles  Soret.     See  Amphibole. 

SoQeaite.     G.  C.  Hoffmann,  Am.  J.  Sc.,  19,  319,  1905.  —  See  Awaruite. 

Spangolite,  Min.,  p.  919;  App.,  p.  63.  —  Forms  a  soft,  scaly  bluish  green  coating  on  chryso- 
colla  at  the  Metcalf  mme,  Clifton  district,  Arizona;  microscopic  hexagonal  crystals  were  noted. 
Lindgren  and  Hillebrand,  Am.  J.  Sc.,  18,  459, 1904. 

Specnllte.  E.  H.  Liveing,  Eng.  Min.  Jour.,  76, 814, 1903.  —  Name  ^iven  to  a  specular  gold 
and  silver  telluride  from  Kalgoorlie,  West  Australia,  resembling  sylvanite  in  color  and  cleavage 
but  said  to  differ  in  chem.  comp. 
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Sperrylite,  Min.,  p.  92;  App.,  p.  63.  —  Crystals  from  the  Vermillion  mine,  Algoma  District^ 
Ontario,  described  by  Nicol  and  Goldschmidt,  (Zs.  Kr.,  38,  5S,  1903;  Am.  J.  Sc.,  16,  450, 1903), 
showed  the  following  new  forms:  /  (310),  A;  (520),  I  (530),  g  (320),  p  (221),  /*  (411),m  (311\  n  (211  J, 
B  (533),  t  (421),  8  (321);  cf.  also  Dickson,  Am.  J.  Sc,  16,  137,  1903. 

Occurrence  with  covelliteat  Rambler  Mine,  Medicine  Bow  Mts.,  Wyoming;  Weils  and  Penfield, 
Am.  J.  Sc,  13,  95,  1902. 

SPHiERiTE,  Min.,  p.  845.  —  Anal,  of  material  near  sphsrite  in  comp.  from  Grow-TiesDy, 
Mahren;  Kovdr,  [Abh.  b6hm.  Akad.,  No.  15,  2,  1896];  Zs.  Kr.,  31,  525. 

SphvEROCOBaltite,  Min.,  p.  2S0.  —  Anal,  from  Libiola  near  Casarze,  Liguria,  Italy;  Feno, 
[Att.  Soc.  Ligustica  Sc.  Nat.  e  Geog.  Genova,  10,  264,  1899] ;  Zs.  Kr.,  34,  302. 

Sphalerite,  Min.,  pp.  59,  1048;  App.,  p.  63. — Cryst.  —  Galena,  Kansas,  with  new  form 
<r  (833)  (?) ;  Rogers,  Am.  J.  Sc,  9,  134,  1900.  Twins  from  Mies,  Bohemia,  with  new  form  y  (144); 
Mahlhauser,  Min.  Mitth.,  20,  83,  1901.  Crystals  from  Ivigtut,  Greenland;  Bdggild,  Min.  Groen- 
land,  35;  from  marble  of  Carrara;  D'Achiardi,  Att.  Soc.  Tosc.  Sc,  Mem.  21,  1905;  TraveraellA 
with  new  form  (632) ;  Ck>lomba,  Rend.  Acad.  Line,  16, 640,  1906;  Bojcza,  SiebenbQigen,  Hun^nr; 
Toborflfy,  Zs.  Kr.,  44,  603,  1908;  Tuckahbe,  Mo. ;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol. 
Series,  3,  No.  7,  161,  1908.  Study  of  crystal  forms  and  etching  figures;  Hochschild,  Jb.  Min., 
Beil.,  26,  151-212,  1908. 

Chemical  and  spectroscopic  study  (presence  of  Cd,  In,  Ga)  of  specimens  from  Sardinia;  Rima- 
tori,  Rend.  Ace.  Line,  12,  (1),  263, 1903;  ibid.,  14,  688,  1905.  Cadmium  content ;Biewend,  [Beig- 
u.  HQtten.  Ztg.,  Leipzig,  61,  401,  413,  425, 1902];  Zs.  Kr.,  40,  506. 

With  metallic  luster  from  Cornwall  (7)  with  anal. ;  Miers,  Min.  Mag.,  12,  111 ;  from  BinnenthaJ; 
Solly,  Min.  Mag.,  14,  81. 

Polymorphous  relations  to  wurtzite;  Weber,  Zs.  Kr.,  44,  212. 

Spinel,  Min.,  pp.  220,  1048;  App.,  p.  63.  —  Indices  of  refraction  of  blue  spinel  from  Ceykn; 
GrOnline,  Zs.  Kr.,  S3,  259. 

AnaL  of  pleonaste  from  Unter-Lhota,  M&hren;  KovdF,  [Abh.  bdhm.  Akad.,  28,  1899);  from 
Ceylon  and  pleonaste  from  Fassathal,  Tyrol;  Pfeil,  [Inaug.-Diss.,  Heidelbere,  1901);  Centialbl. 
Min.,  146,  1902.  Occurrence  of  pleonaste  accompanied  by  amphibole  in  a  rocic  on  island  of  Elba, 
with  anal.;  P.  Aloisi,  Proc.  Soc.  Tosc,  July,  1906. 

Manganese  spinel  in  slag  from  Menyhiiza,  Hungary,  with  anal.;  Kreimer,  Zs.  Kr.,  43,  473; 
chem.  comp.;  Loczka,  Zs.  Kr.,  43,  571. 

Synthetical;  Smith,  Min.  Mag.,  16,  153,  1908. 

Spodiophyllite.     G.  Flink,  Medd.  om  Gr^^nland,  14, 232, 1898;  24, 85, 1901. 

In  rousn  elongated  hexagonal  prisms  with  c  resembling  chlorite,  m  faces  deeply  striated;  also 
in  triangular  plates  twinned  (60°  about  the  vertical  axis).    . 

Cleavage,  oasal  perfect,  micaceous.  Brittle,  laminte  not  flexible  nor  elastic.  H.  «  3  -  3.23. 
G.  >=  2.633.  Luster  on  cleavage  faces  pearly,  otherwise  glimmering  or  duU.  Color  ash-gray, 
on  c  often  pearl-gray.  Translucent  to  transparent.  Optically  uniaxial,  negative;  birefringenoe 
weak 

Composition,  (Na„K,)a(Mg,Fe),(Fe,Al),(Si03),. 

Analysis,  G.  Flink: 

SiOa         FeA       Al,0,  FeO        MnO  MgO        Na,0  K,0 

53.61         11.24         4.27  4.13         0.64  10.16         8.55  7.80  -  100.40 

B .  B.  fuses  slowly  to  a  clear,  neariy  colorless  glass ;  reacts  for  iron  with  the  fluxes.  Not  attacked 
by  acids. 

Occurs  very  sparingly  at  Narsarsuk  in  southern  Greenland,  sometimes  embedded  in  ciystals  of 
segiritc;  also  associated  with  zircon,  ancylite,  rhodochrosite,  albite. 

Named  from  0'x6dtor,  ash-gray,  and  ^XKov^  leaf. 

Spodumene,  Min.,  p.  366.  — Anal,  from  Cichov,  near  Trebitsch  in  M&hren;  Kovif,  [Zs.  chem. 
Indus.,  10,  1900];  Zs.  Kr.,  36,  204. 

Occurrence  on  Walrus  Island,  James  Bay,  Ungava  dist..  Northeast  Territory,  Canada;  HotT- 
mann,  Am.  J.  Sc.,  11,  152,  1901;  in  tourmaline-bearing  pegmatites  in  Madagascar;  Lacroix,  Bull. 
Soc.  Min.,  31,  239,  1908. 

Kumiic.  Kunz;  Am.  J.  Sc.,  16,  265,  1903;  BaskerviUe,  Science,  18,  304,  1903;  Schaller,  Univ. 
Calif.  Bull.  Geol.,  3,  265,  1903;  BaakennUe  and  Kum,  Am.  J.  Sc.,  18,  25.  1904;  Davis,  Am.  J.  Sc , 
18,  29,  1904.  —  A  clear  lilac-colored  variety  of  spodumene  found  near  Pala,  San  Diego  Co.,  Cali- 
fornia. The  crystals,  some  of  which  weighed  from  500  g.  to  ICXX)  g.,  are  tabular,  lengtboied  parallel 
to  c  axis.    The  following  faces  were  observed:  a  (100),  b  (010),  I  (320),  m  (110),  n  (130),  A  (350) 
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Shows  strong  phosphorescence,  with  an  oranse-pink  light  through  excitation  by  oscillating  electric 
discfaaige,  by  ultra  violet  rays,  by  X-rays  or  by  radium  emanations.     Analysis  by  Davis  gave: 

SiO,     A1,0,     NiO     MnO      ZnO       CaO     K,0     Na,0     Li,0     Ign. 
64.05     27.30     0.06     0.11       0.44       0.80     0.06     0.30       6.88     0.15  »  100.15 

Used  as  a  gem  stone.    Named  after  Dr.  G.  F.  Kunz  of  New  York  City. 

Spunite.  F,  E.  Wright,  Am.  J.  Sc.,  26,  547,  1908.  Probably  monoclinic.  In  granular 
masses.  Two  cleavages,  one  good,  second  fair.  Cleavage  angle  »  79^.  In  thin  section  twinning 
noted  on  two  different  planes.  Fracture  uneven  to  splintery.  Brittle.  H.  »  5.  Vitreous  to 
resinous  luster.  Color  pale  gray  with  tints  of  blue,  or  yellow  to  colorless.  Transparent  to  trans- 
lucent. 2V  ">  39.5^approx.  Birefringence  strong,  negative.  Crossed  dispersion.  aNa^  1.640; 
i^Na-  1.674;    7Na  -  1.679. 

Cbmp.,  2Ca3Si0^aCO,;  SiO„  27.13;  CaO,  62.98;  CO,,  9.89. 

Analysis  by  £.  T.  Allen : 

SiO,       TiO,      A1,0,      FeAFeO       MnO       MgO         CaO       Na,0       K,0        CO, 
26.96      0.01        0.39  0.11  0.03        0.23         62.34       0.05         tr,         9.73  -  99.85 

B.  B.  gives  strong  calcium  flame,  loses  its  glasG^  luster  but  does  not  fuse.  Found  in  contact 
zone  between  limestone  and  diorite  in  Velardefia  mming  district,  Mexico,  associated  with  gehlenite 
and  hillebrandite.     Named  in  honor  of  Mr.  J.  £.  Spurr  the  geologist. 

Stannite.  Min.,  p.  83;  App.,  p.  64.  —  Spencer  (Min.  Mag.,  13,  54)  studying  crystals  from 
Oruro,  Bolivia,  shows  them  to  be  tetragonal,  sphenoidal,  but  pseudo  isometric  through  twin- 
ning. Following  fonns  identified:  c  (001),  a  (100),  m  (110),  e  (101),  z  (201),  d  (114),  n  (112),  p 
(111),  t  (221),  -n  (ll2),  -  p  (111),  u  (423).  Twinning,  (1)  always  inteipenetrant  with  s  (101)  as 
twinning  pi.,  (2)  interpenetrant  with  twin  axis  ±  to  p  (111).  Anal,  given.  Regular  grouping 
of  crystals  on  tetrahedrite,  from  Oruro,  Bolivia;  id.,  ibid.,  14,  327. 

Stantianite.  E.  Ptenczek  [Archiv.  f .  Pharmacie,  [iii],  14, 433],  [Jour.  C^em.  Soc.  Abstracts,  40, 
687,  1881];  Min.  Mag.,  12,  392.     A  black  resin  occurring  with  Prussian  amber. 

Staurolite,  Min.,  p.  558;  App.,  p.  64.  —  Occurrence  in  the  Alps;  Weiss,  FZs.  Ferd.  f.  Tirol  u. 
Vorariberg,  46,  129,  1901];  Zs.  Kr.,  88,  200.  From  Campolongo,  Tessin;  Mann,  [Inaug.-Diss., 
Leipzig,  1904] ;  Zs.  Kr.,  42, 666. 

Steenstrupine,  Min.,  p.  415;  App..  p.  64.  — Ciystals  from  Julianehaab  District,  Greenland, 
with  anal,  by  Christensen;  Bdg^ld,  Medd.  om  GrOnl.,  24,  23,  1901. 

Discussion  of  chem.  comp.Tzambonini,  Mem.  Ace.  Sd.  Napoli,  14,  64,  1908. 

Stalmerite.     A.  Arzruni  a,nd  K,  Thadd^ff,  7a.  Kr.,  81,  232,  1899. 

Orthorhombic.     Axes  ^(  :  6  :  ^  »-  0.50368  :  1  :  0.70585. 

Forms:  h  (010),  c  (001),  m  (110),  o  (Oil),  p  (111).     Angles:  mm'"  -  53®  28',  po  -  48**  25J\ 
In  prismatic  crystals,  resembling  brochantite,  implanted  upon  a  green,  ciystalline  masa. 
G.  «  3.884.     Luster  brilliant.    Color  green.     Translucent.     Az.  plane  ||  c,  an  axes  nearly  ±  m. 
O)mposition,  ChiS04.2CJu(OH),. 
Analyses:  1,  Thadd^eff;  2,  SchrOcker.  ^.        ' 

Gangue. 

0.44  -  100.54 

1.42     H,0  0.33  -  100.03 

From  Remolinos,  Vailmar,  Chile.    Named  after  Prof.  Stelzner. 

SrEPHANrrB,  Min.,  pp.  143,  1025,  1048;  App.,  p.  64.  —  Crystals  from  Pribram  with  new  forms 
(340),  (3.10.0),  (140),  (160),  (087),  (031),  (833),  (553),  (11.11.5),  (17.17.3),  (5.17.9).  Slavfk, 
[Abh.  bdhm.  AJcad.  Prag,  16,  1901] ;  Zs.  Kr.,  37,  497.  Crystals  and  twins  from  Sarrabus,  Sardinia, 
with  following  new  forms:  (016),  (014),  (027),  (038),  (035),  (056),  (776),  (885),  (772),  (551),  (485). 
(1.3.19),  (1.3.17),  (1.4.23),  (1.4.20),  (1.5.30),  (3.27.7);  D'Achiardi,  Att.  Soc.  Tosc.,  Mem.  18,  1901. 
Crystals,  including  some  of  remarkable  size,  from  Arispe,  Sonora,  Mexico,  with  anal. ;  Ford,  Am. 
J.  Sc.,  26,  244,  1908;  Zs.  Kr.,  46,  321,  1908. 

StibiOHlomeykita.  (?.  A,  Koem^,  Am.  J.  Sc.,  10,  445,  1900.  —  A  variety  of  domeykite  from 
the  Mohawk  mine,  Keweenaw  Co.,  Michigan^  peculiar  in  containing  a  small  amoimt  (1.29  to  0.78 
p.  c.)  of  antimony.     See  DomeukiM 


SO, 

CuO 

H,0 

Fe,0,- 

t:ao 

1.  22.40 

2.  22.19 

67,08 
64.01 

10.22 
10.37 

0.34 
1.14 

0.06 
0.57 
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SneioTANTALiTB,  App.,  p.  64.  —  CryEtalH  from  CalifomU  iDTMtinted  hj  PenGeld  ud  Fold 
Ani.J.Sci.,22,6I,1906. 

Orthorhombic  hemimorphic.     Axes  A:h  -i:  —  0.7905  :  1  :  0.8448. 

Forma:  a  (100),  a'  (lOO),  m  (110).  q  (130),  ^  (I30),  n  (209),  V  (509),  h  (203),  proUHy  A'  (S03), 
i  (043),  w  (4.12.9),  probably  id'  (4.12.9). 

Acglea:  mm'"  -  IT  IW.gg"  -  •45'*  le'.ino' -  34' 38',  ww"' -  fll'e',  in  26"  26',a* -Si'SO' 
ar  "  96°  48',  gw  -  *ZV  20'. 

Twinning  pi.  a  (100)  in  polysvntbetic  twiiw;  often  only  to  be  observed  by  pyroelectne  te«U. 
which  show  intimate  and  repeated  twinning.  CiyatEik  usually  priBmatic  in  habit,  showing  Tcrtiol 
etriations,  TesembliDK  columbite.  Ends  of  crystals  frequently  crossed  by  ridges  psrallel  to  b  uii, 
due  to  twinning.     Hemimorphisni  in  direction  of  A  axis. 

Cleav!^:  a  perfect,  b  indistinct.  H.  —  6-5.5.  G.  —  5.S8-7.37,  vat^ing  with  the  ounpcaitiaa. 
Luster  resinous  to  adamuitine.     Cblor  dark  brown. 

Optically  + .     Ax.  pi.  ||  a.     Bx  J-  c.    p  <  r.     Optical  constantA  vary  with  the  "n 
position. 

Bfifiactive  indices  and  axial  an|^: 

I.  G.  -  6.818,  corresponding  to  about  30%  Ta,0,  and  17.5%  Nb,0,. 

a  j9  -.  2V 

For  Li  "—™  o^^i,, 

"  Na 
"  11 


2.3470                      2.3750                      2.4275 
2.3742                    2.4039                    2.4568 
2.4014                      2.4342                      2.3876 

73=40' 
75"  S' 
77-38' 

6.2S0,  corrcBponding  to  about  22.6%  Ta,0,  and  30%  Nb^ 

2.3686                      2.3876                      2.4280 
2.3977                      2.4190                      2.4588 
2.4261                       2.4508                      2.4903 

2V 
70"  0* 

73"  25' 
TTBO' 

on,  (SbO),(Ta,Nb),0..     Similar  to  columbite. 
on  material  from  Mesa  Grande: 

Ta,0,              Nb,0.               Sb.0, 

-  6.72                36.35                18.08                44.3ij 

-  5.98                  11.16                  39.14                  49.28 

0.33*-    W.92 
0.63  -  100.11 

Pry.,  etc.  B,  B.  fuses  at  4jjriving  a  pale  Uuiah  flame.  Gives  coating  of  oxideof  aatimcNiyoa 
charcoal.     Readily  soluble  in  HF. 

Obs.  OriEinally  found  in  tin-bearing  sands  of  Greenbuehea,  West  Auatralia.  Reeent^  fowd 
associated  wiui  ^m  tourmaline,  pink  Mryl,  feldspar  and  le^dolit«  at  Mesa  GniKfe,  Sbb  Oiego 
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Stibnite,  Min.,  pp.  36,  1048;  App.,  p.  64.  —  Crystals  from  Kdrmdczbdnya,  Hungary;  Moess, 
[FOldt.  Kdzl.,  32,  39,  1902,  143];  Zs.  Kr.,  40,  501.  Twin  from  Japan  with  twinning  plane  (310); 
Cefi&ro  Bull.  Ac.  Belg.,  133, 1905.  Crystals  from  Honilgoutte,  Val  de  Vill^,  Alsace,  witn  new  forms 
(380),  (180);  Ungemach,  Bull.  Soc.  Min.,  29,  264,  1906. 

Optical  studies;  Muller,  Jb.  Min.,  Bell.,  17,  187,  1903;  Hutchinson,  Min.  Mag.,  14,  199,  1907; 
Zs.Kr.,43,461. 

On  its  diathermancy;  Hutchinson,  Min.  Mag.,  IS,  342. 

Occurrence  at  Cetine  di  Cortomiano,  near  Kosia,  Siena;  Pelloux,  Rend.  Ace.  Line,  10,  (2), 
10,  1901;  in  magnesite  at  Eichbeigkogel,  Senunering,  Austria;  Redlich,  Centralbl.  Min.,  281,  1908. 

Stilbite,  Min.,  p.  583;  App.,  p.  65.  —  Oryst. — Iceland;  Jeremejew,  [Bull.  Acad.  Sc.  St. 
P^tersbourg,  9,  5,  Iv-lvi  1898];  Zs.  Kr.,  32,  428;  Scottish  localities;  Goodchild,  [Trans.  Geol.  Soc. 
Glasgow,  12,  Suppl.,  1-68, 1903];  Zs.  Kr.,  46,  306;  East  Greenland:  Bdg^ld,  Medd.  om  Gr^nl.,  28, 
116,  1905;  Petersdorf,  near  Zdptau,  M&hren;  Kretschmer,  Centralbl.  Min.,  611,  1905;  Montresta, 
Sardinia,  with  anal.;  Deprat,  Bull.  Min.  Soc.,  31,  187,  1908. 

Anal.  —  Elba  with  discussion  of  composition;  Manasse,  Att.  Soc.  Tosc.,  Mem.  17,  203,  1900; 
Zs.  Kr.,  36,  512;  Cala  Francese,  island  Maddalena;  Rimatori,  Rend.  Ace.  Ldnc,  11,  (1),  542, 1902; 
Crownprince  Rudolf  Island;  Colomba  [Osservazioni  sci.  spedizione  polare,  Duca  Abruzzi,  Milano, 
1903];  Zs.  Kr.,  41,  279;  Moore  Station,  N.  J.;  Eyerman,  Amer.  Geol.,  34,  40,  1904;  Zs.  Kr.,  42, 
302;  Kilbarchan,  Renfrewshire;  Houston,  [Trans.  Geol.  Soc.  Glasgow,  12,  354-361, 1906);  Zs.  Kr., 
46,  304;  chem.  constitution;  McNeil,  Jour.  Amer.  Chem.  Soc,  28,  598,  1906;  San  Piero  m  Campo, 
Elba;  D'Achiardi,  Proc.  Soc.  Tosc.  Sc.  Nat.,  May,  1904;  Att.  Soc.  Tosc.  Sc.  Nat.,  22,  150-165, 
1906;  Jamberoo,  N.  S.  W.;  Anderson,  Proc.  Aus.  Mus.,  6,  422,  1907;  Nadap,  Hungry;  Mauritz, 
Ann.  Mus.  Nat.,  Himg.,  553, 1908;  Tei^arhom,  Iceland,  with  discussion  of  composition;  Baschieri, 
Att.  Soc.  Tosc.,  24, 1§98;  discussion  of  chem.  oomp.;  Zamboninl,  Mem.  Ace.  &d.,  Napoli,  14,  112, 
1908. 

In  granite  from  Montorfano,  Northern  Italy ;  Tacconi,  Rend.  Ace.  Line,  14,  (2),  88, 1905;  from 
Montresta,  Sardinia;  Millosevich,  ibid.,  17,  (1),  269,  1908. 

StUpnochloran.     F,  Kretwhmer,  Centralbl.  Min.,  203,  1905;  ibid.,  292.  1907. 
In  scales  usually  in  parallel  arrangement ;  at  times  radial.    Cleavage  perfect.     Yellow  to  bronzed- 
red  color.     Yellow  streak.     Greasy  luster  on  cleavage  face.     Soapy  feel.     H.  —  2-3.     G.  — 
1.813-1.827. 
Comp.,  HM(Al,Fe)io(Ca,Mg)Si,04e.     Analysis: 

SiO,  A1,0,        Fe,0,       MnO         CaO  MgO  P.O.  H,0 

33.30  4.37         44.33         0.34  1.22  1.73  0.37  14.10  -  99.76 

Pyr.  B.  B.  fuses  with  difficulty  to  black  enamel.  C.  T.  gives  water  and  blackens.  Decom- 
posed by  Ha. 

Occ.  As  alteration  product  of  ihuringite  at  iron  ore  mines  at  Gobitschau,  near  Sternberg, 
M&hren. 

Alter.     Alters  to  chloropal. 

Name  derived  from  ^riXrpitj  shining,  and  Z^^^^t  yellow. 

Stilpnomxlane,  Min.,  p.  658;  App.,  p.  65.  —  Analysis  of  ehdlcodite  from  Harzburg  in  Radau- 
thal;  Fromme  [Jahrber.  d.  Ver.  f.  Natw.  Braunschw.,  12,  31, 1900],  Zs.  Kr.,  36,  656. 

Stoflertita.     C.  Klein,  Ber.  Ak.  Berlin,  June  13,  1901. 

A  name  provisionallv  given  to  a  mineral  similar  to  brushite  but  containing  a  little  more  water. 

Monocliulc.  Crystals  showb  (010)  and  n  (Oil),  which  agree  in  their  measured  angles  with  the 
similar  forms  found  on  brushite.  Cleavage  ||  b,  perfect.  Color  faint  yellow.  Axial  pi.  ±6.  Bx  ±  6. 
Extinction  on  b  inclined  to  h  axis  in  small  angle  P  for  Li  9""  15',  Na  lO""  15',  Tl  1 1<»  15'.  Extinction 
direction  lying  in  obtuse  angle  »  a,  in  the  acute  angle  »-  b,  and  ||  6  axis  «  c.  Indices  of  refrac- 
tion: a  -  1.5509,  p  -  1.6455,  y  -  1.5392,  2V  -  85*»  16'. 

Comp.,  2CaO.P,0..6iH,0  -  CaO,  30.18;  P,0„  38.28;  HA  31.64. 

Analysis  by  Finkener: 

SO,  H,0 

0.49  30.88  -  100.16 

31.09  »  100.00 

*  After  subtracting  sufficient  amount  of  a^ydrite  molecule  to  account  for  SO^  Found  in 
the  guano  deposits  on  the  island  of  Mona  in  the  West  Indies.  Named  in  honor  of  Dr.  Stoffert,  who 
collected  the  specimens. 


CaO 

P,0. 

1. 

30.83 

37.96 

2.* 

30.69 

38.22 
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Stokeaite.     A.  ^utc^trwon^ Phil.  Mag.,  48,  480,  1899;  Min.  Mag.,  12,  274, 1900. 

Orthochombic.  Axes:  «  :  6  :  c  =  0.3462  :  1:  0.8037;  (100)  A  (110)  -  19**  51',  (001)  A 
(Oil)  «  38°  47i',  (001)  A  (101)  -  66°  41|'. 

Observed  forms:  b  (010),  e  (001),  m  (110)  cleavage,  <  (565),  i  (122),  v  (121).  Anglea  6v  - 
♦  57°  33',  w'"  -  64°  54',  w'  -  101°  37',  w"  -  ♦  141^  0'.  Known  only  in  a  single  ciystal  of 
acute  pyramidal  habit  (t>)  with  h  prominent. 

Cleavage  m  perfect;  &  less  so.     Fracture  concboidal.    Brittle.     H.  «  6.     G.  —  3.185.    Luster 
vitreous,  pearly  on  6.     Colorless,  transparent. 
Ax.  pi.  II  6.     Bxa-Lc.     2VNa-69i°.     ^  -  1.6125,  7  -  a  -  0.01. 

Composition,  perhaps,  H4CaSnSi20i,  or  CaO.SnO,.3Si03.2H20.  The  most  probaUe  lesolts  of 
analysis  on  a  minute  quantity  gave  Hutchinson  (1.  c.)  SiO,,  43.1;  SnO,,  33.3;  CaO,  13.45;  H/), 
8.6  -  98.45. 

Associated  with  axinite  from  Roscommon  Cliff,  St.  Just,  Cornwall ;  known  only  in  a  BLo^e  ttpeo* 
men  in  the  CambridTO  Museum. 

Named  after  Sir  Geoige  0.  Stokes,  Professor  of  Mathematics  at  Cambridge. 

Stolpenite,  Min.,  p.  690,  see  MorUmonlloniie. 

Stolztte,  Min.,  p.  989;  App.,  p.  65.  —  Crystals  from  Bena  e  Padni,  Ozieri,  Sardinia,  with  fol- 
lowing new  forms:  (113),  (115),  (117),  (119),  (233),  (344)?,  (455)?,  (899)?;  Artini,  Rend.  Ist.Lomb. 
Miiano,  88,  373,  1905;  see  also  Lovisato,  Rend.  Ace.  Line,  18,  (2),  43,  1904. 

Occurrence  with  anal,  from  Marianna  de  Itacolumy,  Minas  Gerafis,  Brazil ;  Florence,  CentralbL 
Min.,  725,  1903. 

Strontianite,  Min.,  pp.  285,  1048;  App.,  p.  65.  — Crjrstals  from  Westphalia  (MQnsteiiand), 
described  with  new  forms,  also  optical  constants  determined;  Beykirch,  Jb.  Min.,  Beil.  13, 389, 
1901. 

Occurrence  (with  anal.)  at  Lubna  near  Rakonitz,  Bohemia;  Eichleiter[Vprh.  geol.  Reichsanrt. 
Wien,  297,  1898];  Zs.  Kr.,  88,  649.  Anal,  of  material  from  Kun^ticer  mountain  near  PardQbic, 
Bohemia;  Kovdi-,  [Zs.  chem.  Industrie,  10,  1900];  Zs.  Kr.,  86,  204. 

Straverita.  F,  Zambanini,  [R.  Ace.  Sc.  Napoli,  18,  35,  1907] ;  G,  T.  Prior  and  F.  Zambonini, 
Min.  Mag.,  15,  78.  1908. 

Tetragonal,     i  -  0.6456.     (Ill)  :  (111)  -  56°  57'.    Forms:  a  (100).  b  (010).  m  (110),  «  (111). 


Crystals    small.     Color    iron-black.     Streak    eray-black.     H.  —  6.     G.  —  5.54-5.59.  Infus. 

perhaps  FeO.(Ta,Nb)j05.4TiOs;  TiO„  ""    " 

Analysis  (Prior): 


Comp.  perhaps  FeO.(Ta,Nb),05.4TiOs;  Ti6„  44.03;  TajOg.  23.03;  Nb,0^  23.03;  FeO,  9.91. 


TiO,  Nb,0,.Ta,0^  FeO  CaO  MgO 

41.20  ^      47\9^  11.38  0.51  0.17  -  100.22 

*  In  neariy  equal  amounts  of  Nb,Oa  and  T&fi^, 

Represents  the  TajOf-rich  end  of  a  series  of  which  UmenonUtle  is  the  Nb|Og-rich  end.  See  under 
Umenorutile. 

Occ.  In  pegmatite  veins  in  the  neighborhood  of  Craveggia,  Val  Vigesso,  northern  Piedmont. 
Named  after  Prof.  G.  StrQver. 

Struvfte,  Mitt.,  p.  806.  —  From  Limfjord  with  optical  study;  Bdggild,  Medd.  Dansk.  geol. 
For.,  18,  25,  1907. 

Occurrence  with  newberyite,  which  see. 

Artif.  formation ;  Richter,  Min.  Mitth.,  20,  89. 1901. 

Stylotypite,  Min.,  p.  130.  —  Crystals  from  the  mine  "Candalosa  Costrovirroyna,"  Pern, 
examined  by  S.  Stevanovi6,  Zs.  Kr.,  37,  235, 1902.     Habit  prismatic. 

Axes  A  :  6  :  c  -  1.9202:  1:  1.0355,  ^9  -  90°  approx. 

Forms:  a  (100),  M  (310),  n  (210),  m  (110),  r  (101).  /  (302),  s  (401),  d  (032),  z  (111),  y  (332). 
q  (313),  o  (311) ;  angles  cm  ^  *  43°  50',  mo  =  ^27°  40'. 

Analyses  (from  2,  10.84  p.  c.  Cu  Fe  S,  has  been  deducted) : 

S  Sb         As        Bi         Cu         Ag        Fe       Zn 

1.  Copiapo     G.  =  5.18     23.12      28.58       30.87      10.43      6.27        tr.    -99.27 

2.  Candalos  G.  =  4.77     24.55      18.99      7.07     0.54     45.84        1.62       . . .       0.90  -  99.51 

The  essential  identity  of  falkenhaynite  (Min.,  p.  1034)  with  stylotypite  is  remarked  upon. 

Succinite,  Min.,  p.  1002.  —  Index  of  refraction:  Dahms,  Schrift.  Naturfors.  Ges.,  Dansig,  11, 
4,  25,  1906;  constitution;  id.,  ibid.,  10,  243,  1901. 
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SuLPHOBORiTB,  App.,  p.  65.  —  OccufB  With  anhydrite  and  boracite  in  caroallite  at  the  potash 
mines  near  Wittmar  on  the  Asse,  Bninswick;  BQcking,  Zs.  Kr.,  36,  156, 1902. 

SuLPHOHALiTE,  Min.,  p.  917;  App^  p.  65.  —  Analysis  by  Penfield,  Am.,  J.  So.,  9,  425,  1900, 
which  follows,  gives  formula  as  2Na,o04.NaCl.NaF,  with  theoretical  comp.,  SO^  41.61;  Na^O, 
32^5;  Na,  11.97;  CI,  9.23;  F,  4.94. 

SO,  Na,0  K,0  Na  a  F  Ign. 

41.79  32.37  0.10  11.60  9.10  4.71  0.15  -  99.82 

Sulphur,  Min.,  pp.  8, 1048;  App.,  p.  66.  —  Discussion  of  crystallization  from  fusion  with  regard 
to  the  various  crystalline  conditions  assumed.  Brauns,  Jb.  Min.,  Beil.-Bd.,  13,  39,  1899.  Crys- 
tals from  Corphalie,  Belgium,  with  following  new  forms:  (201),  (102),  (043),  (227),  (229)?,  (115), 
(3.3.16),  (116):  Butt^nbach,  Ann.  soc.  gtol.  Belg.,  26,  73, 1898;  from  Girgenti,  twins  withe  (101) 
and  n  (Oil)  as  twinning  planes;  Busz,  Jb.  Min.,  2,  132,  1901;  from  marble  of  Carrara;  D'Achiardi, 
Att.  Soc.  Tosc.  Sc.,  Mem.  20,  1905;  from  Bruchsal,  Baden;  Belerie,  Centralbl.  Min.,  202,  1906; 
from  near  Lomano,  Siena;  Manaase,  Att.  Soc.  Tosc.,  23, 1907. 

Study  of  the  different  polymorphous  crystalline  forms  of  sulphur;  Gaubert,  Bull.  Soc.  Min., 
28,  157,  1905. 

Concerning  microstructure  of  frozen  sulphur;  concerning  sublimation,  superheating  and  super- 
saturating of  sulphur.     BQtschli,  sep.  pub. ;  Zs.  Kr.,  36,.  534. 

Occ.  at  Cetine  di  Cortomiano,  near  Rosia,  Siena;  Pellouz,  Rend.  Ace.  Line,  10,  (2),  10,  1901: 
with  celestite,  Maybee,  Michigan;  Kraus  and  Hunt,  Am.  J.  Sc,  21,  237.  Crystals  formed  at 
eruption  of  Vesuvius,  1906,  see  under  Vesuvius. 

Specimens  of  Quaternary  clay,  from  Ortala  Lund,  VftddO  parish,  Sweden,  which  were  orisinally 
black  in  color  have  gradually  had  developed  through  the  mass  and  on  the  surface  well-tormed 
crystals  (hemihedral  in  habit)  of  sulphur,  the  latter  3  to  3.5  mm.  in  diameter.  £.  Erdmann, 
G.  For.  F6rii.,  23,  379,  1901. 

AnensulfvrUe  is  an  arsenical  sulphur  ("sulfurite  '0  occurring  in  thin  brownish-red  amorphous 
crusts  on  andesite  at  the  volcano  of  Papandajan  in  Java;  Rinne,  Centralbl.  Min.,  499,  1902.  An 
analysis  by  Buchholz  gave:  S,  70.78;  As,  29.22  —  100.  A  similar  occurrence  was  eariier  noted  by 
Phipson  at  the  Solfatara  near  Naples  (S,  87.6;  As,  11.2;  Se,  0.3  -  99.1),  C.  R.,  66,  108,  1852. 

Snlyaiiita.     G.  A.  Goyder,  Jour.  Chem.  Soc,  77,  1094,  1900. 

Massive.    H.  «-  3.5.    G.  »  4.0.    Luster  metallic    Color  bronze  yellow.    Streak  neariy  black. 

Comp.,  3Cu;S.V;S5  -  CJu,  51.50;  V,  13.88; S,  34.62. 

Analyses: 

Cu  V  S  Fe,0,  SiO, 

1.  47.98  12.53  32.54  0.42  4.97     -    98.44 

1  (lecalc)  51.57  13.46  34.97  ....  ....     -  100.00 

2.  48.98  12.68  30.80  1.53  5.72     «    99.71 

2  (recalc)  52.96  13.72  33.32  ....  ....     -  100.00 

Obs.  —  Found  in  a  mine  near  the  Burra,  South  Australia,  associated  with  malachite,  azurite, 
quartz,  vanadium  ocher,  gypsum  and  calcite. 

SvANBBRGrrE,  Min.,  p.  868.  —  Chemical  constitution,  see  under  HamlinUe, 

STCHNODTMrTE,  Min.,  p.  1049.  —  Occurrence  from  Siegthal,  Germany,  with  anal.;  Stahl,  Berg- 
u,  Hatten.  Ztg.,  68,  182, 1899;  Zs.  Kr.,  36,  289. 

Stlvanite,  Min.,  p.  103;  App.,  p.  66.  —  Crystals  from  Cripple  Creek,  Cdlo.,  show  following  new 
forms:  v  (525),  w  (343), ;  (521),  u  (723).  Anal,  given,  Palache,  Am.  J.  Sc,  10, 419, 1900;  Zs.  Kr, 
84,  539;  also  H  (102),  T  (103),  I  (203),  L  (203);  Moses,  Am.  J.  Sc,  20,  282,  1905.  Crystals  from 
Na^^  with  new  forms  E  (102),  G  (302),  T  (312),  v  (523),  «  (543),  L  (320),  U  (610);  Vrba  [Ber. 
aus  Uneam.,  47, 1-5,  1904],  [F6ld.  Kdzl.,  34,  311,  1904];  Zs.  Kr.,  44,  69. 

Analysis,  Cripple  Creek,  Colo.;  R.  Pearce  [Proc  Colo.  Sc.  Soc,  6,  11, 1894];  Zs.  Kr.,  31,  291: 

Te  Au  Ag 

60.61  25.45  13.94  -  100 

Discussion  of  chemistry  of  natural  tellurides  of  gold;  Lenher,  Jour.  Amer.  Chem.  Soc,  24,  355, 
1902. 

Occurs  at  Kalgoorlie  in  the  East  Coolgardie  sold  district,  West  Australia,  much  less  abundant 
than  calaverite,  of.  Spencer,  Min.  Mag.,  13,  271,  1903;  Camot,  Bull.  Soc.  Min.,  24,  360,  1901 
(anal.);  C.  R.,  132,  1299,  1901;  also  (with  anal.)  Krusch,  Centralbl.  Min.,  199,  1901;  Zs.  prakt. 
GeoL,  9,  211,  1901 ;  Zs.  Kr.,  38,  302. 
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Stlvite,  Min.,  pp.  156,  1036,  1040;  App.,  p.  66.  —  Hemihedrism;  MOgge,  GentnlbL  ICa., 
259  1906. 

Sp.  G.;  Przibylla,  Gentralbl.  Min.,  234,  1904. 

Deformation  under  pressure;  Rinne,  Jb.  Min.,  1,  114, 1904. 

Occurrence  in  lavas  of  1906  from  Vesuvius;  Lacroix,  C.  R.,  142,  1249,  1906;  BulL  See.  Min., 
30,  239,  1907 

A  supposed  mixture  of  KCl  and  NaCl  in  mineral  found  in  ejected  material  from  Vesuvius  (enip- 
tion  of  April,  1906)  and  named  **  chlorrUUrokalite  "  is  proven  to  be  an  intimate  mixture  of  the  two 
minerals,  halite  and  sylvite;  Johnston-Liavis,  Nature,  74, 174, 1906;  Jobnston-Lavis  and  ^>enoer, 
Min.  Mag.,  15,  59. 

See  ChiormanganokalUe. 

Synchisite.     G,  Flink,  Bull.  G.  Inst.  Upsala,  6,  81,  1901;  Medd.  cm  GrOnland,  24,  29,  1901. 

Parisite,  G.  NordeMkiM,  G.  FOr.  FOrh.,  16, 338, 1894.     BoggUd,  Medd.  om  Gi^nland,  33, 99,  1906. 

Rhombohedral;  hemimorphic,  (Bdggild,  loc. 
cit.).  Axis  h  »  3.3648.  Angles:  (0001)  A 
(0111)  -  ♦76*»  34'.  Observed  forms:  e  (0001 ), 
a  (1120,  n),  mClOiO),  <  (2029),  /» (2(tt3.  r), 
V  (3034),  $  (4043),  a  (3032),  i  (Oll5).  v 
(0229),  q  (0112),  fi  (0332),  y  (0334),  p  (Olll). 
7  (0331),  t  (1121),  o  (ll23).  Angles:  d  -  c« 
»-  40<'  48i%  ca  -  80^"  16'.  Near  paiiate, 
which,  however,  is  hexagonal. 

Crystals  minute,  often  in  loose  asfe- 
gates;  acute  riiombohedral  in  habit,  tbeiorai 
a  (3032)  predominating  or  alone  with  e\ 
also  rarely  hexagonal.  Rhombohedral  faces 
striated  horizontally;  o  smooth  and  briUiant 
Twins  common  with  tw.  pi.  c,  the  crystab 
revolved  60^  about  c- 

(^eavage  none  on  fresh  crystals.  Fne- 
ture  conchoidal  to  splintery.  Brittle.  H. 
»  4.5.  G.  -  3.902.  Luster  greasy  on  the 
fracture ;  on  c  vitreous  to  adamantine.  Color 
wax-yellow,  ash-gray,  hair-brown.  Translu- 
cent; transparent  in  thin  sections.  Indioei 
»y  -  1.6742,ey  -  1.7701. 
Composition,  CeFCaC,Oe.     Analyses:  1,  Flink  (1898.)    2,  R.  Mauceliua,  quoted   by  Flink; 

also  approx.  anal,  by  Noraenskidld,  1.  c. 

CO,  ThO,  Ce,0,  (La,Di),0,  YA    CaO    FeO  Na,0   K,0    F     H,0 
1.26.54....    28.14      22.88       1.23     17.13...       0.19    0.12  5.82    ....- 102.05  (O  -  F, 2.45) 
2.  25.99  0.30   21.98      28.67*     1.18t  16.63  0.111 5.04  2.10}  -  102.00  (O '- F,  2.12) 

*  Perhaps  one-half  La,  also  Di  with  Prd  and  Sm.  t  Earths  not  precipitated  by  K|SO«.  i  Or 
Fe,0,  with  Ti  <r.    {  Undried  material  analysed,  1.56  H,0  expelled  at  100^. 

B.  B.  infusible,  but  glows  brilliantly  when  ignited.    Easily  dissolved  by  acids  with  loss  of  CO,. 
From  Narsarsuk,  So.  Greenland;  occurs  on  surfaces  of  feldsnar  or  segirite  or  in  cavitiea 
First  described  by  G.  NordenskiOld  as  parisite,  to  which  it  is  closely  related. 
Named  c^tx^^^^*  confounded,  in  allusion  to  its  being  mistaken  for  parisite. 

Stngbnitb,  Min.,  p.  945;  App.,  p.  66.  —  Refractive  indices;  Gaubert,  Bull.  Soo.  Min.,  3D,  107, 
1907. 

Conditions  of  formation  discussed;  van't  HoCF  with  Wilson,  Farup,  d'Ans,  Ber.  Ak.  Bedin, 
1142,  1900; 1000,  1903; 218, 1906. 

Siechonyiita.     J.  Krenner,  Zs.  Kr.,  31,  503,  1899.  —  A  variety  of  amphibole,  which  see. 

Tachhtdrite,  Min.,  p.  178;  App.,  p.  66. — Discussion  of  conditions  of  formation;  van*t  Hoff 
with  Dawson,  Lichtenstein,  d'Ans,  Farup;  Ber.  Ak.  Beriin,  557,  1899;  232,  913,  1905;  218,  1906. 

TttDioUte.     TainMUe.   G.  Flink,  Medd.  om  Grtnland,  U,  234,  1898;  24,  115,  1901. 

Monoclinic,  and  belonging  to  the  mica  group.  Forms:  b  (010),  c  (001),  0  (027),  e  (023),  n  (111), 
referred  to  the  axial  ratio  of  oiotite.  Ciystals  thin  strips,  elonjrated  ||  d,  maximum  lensth  5  mm. 
Measured  angles:  ce  »  24®  44',  cfi  ->  81®  28^  ptfi'  ^  60®  15'.  Twins  rare,  two  crystals  in  contact 
crossing  at  60®. 

Cleavage  c  perfect,  as  in  muscovite;  lamime  somewhat  elastic.  H.  >-  2  5-^.  G.  >■  2.86 
(Mauaelius).  Cdlor,  colorless,  with  tinge  of  blue.  Transparent.  Ax.  pi.  |  6.  Bz*  iaeUned  +  ^ 
ioh-    2E  —  50®  approx.    Birefringence  negative,  not  strong. 
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Composition ,  somewhat  uncertain;  if  the  loss  showed  by  the  analysis  (on  0.1  gr.)  is  calculated 
as  H,0,  the  fonnula  obtained  is  (KyLi),0.]dg0.3Si02.2H30 ;  fluorine  may  also  be  present.  Analysis, 
Mauselius: 

SiO,  AI,0,        FeO         MgO  K,0  Na,0  Li,0         Loss 

52.2  2.7  0.6  19.1  11.5  1.8  3.8  [8.3]  *  -  100 

♦  Author  gives  8.7  per  cent. 

B.  B.  fuses  easily  to  a  colorless  blebb^  glass,  coloring  the  flame  intensely  red.  Completely 
but  slowly  decomposed  by  hydrochloric  acid. 

Occurs  very  sparingly  at  Narsarsuk,  Southern  Greenland,  in  druses  with  feldspar  and  egirite; 
narsarsukite  and  graphite  are  also  closely  associated. 

Named  from  rcur(a,  band  or  strip,  and  Mtfot,  stone,  in  allusion  to  the  form  of  the  crystals. 

Taenite,  Min.,  pp.  29, 1037.  —  Occurrence  in  meteoric  iron  found  in  1884  in  the  sub-district  of 
Youndegin,  W.  Australia;  Fletcher,  Min.  Mag.,  12,  171. 

Talc,  Min.,  p.  678;  App.,  p.  66.  —  Analyses  of  steatite  from  various  localities;  Merrill,  Non- 
metallic  Minerals.  Rep.  L.  S.  Nat.  Mus.,  1899;  Zs.  Kr.,  36,  73;  from  North  Carolina;  Pratt, 
N.  C.  Geol.  Sur.  Economic  Papers,  3,  1900;  Zs.  Kr.,  36,  81.  Iron-bearine  pyraUolite  with  anal, 
from  Lake  Brocan,  Valle  del  Gesso  di  Entraque,  Piedmont;  Roccati,  [Boll.  Soc.  geol.  ital.,  24,  659, 
19051;  Zs.  Kr.,  43,  500;  from  Kossoi-Brod,  Ural  Mts.;  Iwanoff,  [Bull.  Nat.  Moscow,  1906,  p.  156]; 
Zs.  itr.,  46,  221;  chemical  constitution,  McNeil,  Jour.  Amer.  Chem.  Soc,  28,  591,  1906. 

Occ.  in  porphyry  near  Niembeig,  Saxony;  Haas,  Zs.  fQr  Naturwiss.,  Halle,  76,  431,  1903. 

Tamanita.    S,  P.  Popoff,  Zs.  Kr.,  37,  267,  1902.  —  Same  as  anapdile,  which  see. 

Tamarugitb,  Min.,  p.  952.  —  Anal,  of  material  from  Zolfo  Grotto,  Miseno,  Italy;  Zamboninl, 
Rend.  Ace.  Sd.  Napoli,  Dec,  1907. 

Tantalitb,  Min.,  p.  731 ;  App.,  p.  67.  —  Oopurrenoe  at  Wodgina,  W.  Australia,  with  anal. ; 
Maitland,  Bull.  Geol.  Sur.  W.  Aus.,  No.  23, 65-74, 1906 ;  occurrence  of  tantalum  and  niobium  min- 
erals in  Australia;  Simpson,  Trans.  Aus.  Ass.  Adv.  Sd.,  Jan.,  1907. 

TarameUita.     E,  Taceony  Centralbl.  Min.,  506,   1908;  Rend.  Ace.  Line,  17,  (1),  810,  1908. 

Orthorhombic  (7).  Fibrous  in  bundles  and  radiating  aggregates.  Color  reddish  bro¥m.  Luster 
vitreous  to  silky.  H.  «  5.5.  G.  »  3.92.  Cleavage  perfect  parallel  to  length  of  fibers,  parting 
perpendicular  to  cleavage.  High  birefringence.  Positive.  Ax.  pi.  parallel  to  length  of  fibers  ana 
at  right  angles  to  cleavage.  Obtuse  bisectrix  ±  to  cleavage  plane.  2Ea  —  74^  (approx.).  Strong 
pleochroism,  c  almost  black,  6  and  a  flesh  red. 

Comp.:  Ba,Fe"Fe'"  SijpO,^ ;  SiO„  37.53;  Fe,0„  19.88;  FeO,  4.47;  BaO,  38.12. 
Anal.:  SiOj,  36.56;  Fe,0„  21.54;  FeO,  4.47;  BaO,  37.32  -  99.89.* 

*  Traces  of  TiO„  A1,0„  MnO  and  MgO  not  determined. 

Occ.  Found  in  granular  limestone  at  Candoglia  near  the  contact  with  a  gneiss.  Associated 
with  calcite,  magnetite,  chalcopyrite,  pyrite,  diopside,  actinolite,  celsian.  Diopside  and  actinolite 
altered  to  segirine  and  arfvedsonite. 

Named  in  honor  of  the  geologist  Prof.  Torquato  Taramelli. 

Tarbnttite.     L.  J.  Spencer,  Nature,  76,  215,  1907;  Min.  Mag.,  16, 22, 1908. 

TricUnic.  d:b:c^  0.9583  :  1  :  1.3204;  a  -  102"  37',  p  -  123*»  52',  7  *»  87"  25'.  Angles: 
(100)  :  (001)  -  55"  50';  (001)  :  (iOl)  «  77"  38';  (100)  :  (010)  -  84"  34';  (001)  :  (010)  - 
76"  31';  (001)  :  (223)  «  72"  3'.  Forms  (arranged  according  to  siae  and  frequency  of  occur- 
rence): c(001),  6(010),  a  (100),  e  (22l),  /  (lOl),  ^  (2ll),  d  (223),  A;  (III),  Z  (021),  A  (02l), 
i  (122),  r  (243),  o  (l2l),  8  (l02),  t  (l03),  u  (Oil),  m  (110).    Crystals  striated  and  rounded,  fre- 

Suently  in  sheaf -like  aggregates.  Cleavage  c  (001),  perfect  with  pearly  luster  on  cleavage  face. 
[.  »  3}.  G.  »  4.12-4.15.  Luster  vitreous.  Sometimes  coloriess  and  transparent;  usually 
pale  shades  of  yellow,  brown,  red  or  green.  Acute  neg.  bisectrix  emerges  obliquely  through  cleav- 
age c  (001).     Double  refraction  strong.     Ax.  angle  in  air  80"-90". 

Comp.,  Basic  zinc  phosphate,  Zn,PAZu(OH),;  ZnO,  67.1 ;  P,0„  29.2;  H,0, 3.7. 

A     1     •  .  ZnO  P,0,  H,0 

Analysis.  g^  ^  29.2  3.8  -  99.6 

Pyr.  In  C.  T.  at  high  temperature  decrepitates  slightly  and  gives  small  amount  of  water.  B.  B. 
readily  fusible  to  clear,  yellow  bead  which  becomes  dark  gray  on  cooling.    Easily  soluble  in  HCl. 

Pseudomorphs  after  smithsonite,  descloizite  and  calamine  (7)  observed.  Found  at  the  sino 
mines  of  Broken  Hill,  N.  W.  Rhodesia.    Named  after  Mr.  Percy  Coventry  Tarbutt. 
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TealUta.     G,  T.  Prior,  Min.  Mag.,  14,  21,  1904. 

Orthorhombicr  Fonns:  c  (001),  o  (111),  p  (221),  also  doubtful  a  (100),  d  (101),  e  (201),  t  (211). 
Measured  angles:  co  «  62}^  cp  -  75",  cd  =»  67**,  zone  (co)  A  (co'")  -  86^  In  thin  flexible 
folia.  Cleavage,  c  perfect.  H.  >-*  1-2.  G.  »  6.36.  Luster  metallic.  Color  blackish  gray. 
Streak  black.    O^Mue. 

Composition,  FbSnS,  or  PbS.SnS,.     Analysis: 

}     S,  16.29;  Sn,  30.39;  Pb,  52.98;  Fe,  0.20  -  99.86 

Yields  a  little  sulphur  in  the  closed  tube,  but  does  not  fuse;  readily  decomposed  by  hot  hydio- 
chloric  or  nitric  acid. 

Occurs  in  thin  folia,  resembling  graphite,  embedded  in  kaolin,  upon  a  dark-^ray  matrix 
impregnated  with  pyrite;  also  associated  with  wurtiite  and  with  ealena.  Brought  oy  Theodor 
Hohmann  from  South  America,  exact  locality  unknown  but  probably  from  Bolivia.  Stated  by 
Koechlin,  Min.  Mitth.,  24,  114,  1905,  to  have  come  from  Santa  Rosa,  Antequera,  Bolivia. 

From  analvses  by  Prior  (loc.  cit.)  of  franckeite  and  cylindrite  the  following  formulae,  showing 
their  relationships  to  each  other  and  to  teallite,  were  derived. 

Franckeite  =  3PbSnS,  +  PbjFeSbA 
Qylindrite   -  3PbSnS,  +  SuFeSb^ 

Tellurite,  Min.,  pp.  201, 1049.  —  Anal,  from  Good  Hope  mine,  Gunnison  Co.,  Colo. ;  Headden, 
[Proc.  Col.  Sci.  Soc,  7,  141,  1903];  Zs.  Kr.,  41,  203. 

Tellurium,  Min.,  pp.  11,  1049.  —  Crystals  from  Babia,  Asia  Minor;  Cesiiro,  Bull.  Ac.  Belg., 
255, 1908. 

Analyses,  Gunnison  and  Boulder  counties,  Colo. ;  Headden,  Proc.  Col.  Sci.  Soc.,  7,  139, 1903. 

From  W.  Australia;  Maclvor,  Chem.  News,  82,  272,  1900.  Occurs  in  masses  three  incbei 
across  with  pyrite,  petzite  and  rickardite  (C\i^e^  at  the  (jood  Hope  mine  at  Vulcan,  Colorado. 

Tellurwismuth,  see  under  BitmyikinUe, 

Tbngerite.  Min.,  p.  306.  —  Possible  occurrence  with  gndolinite  at  Barringer  Hill,  Llano  Co., 
Texas.     Anal,  by  Hillebrand  shows  beryllium  carbonate.     Hidden,  Am.  J.  Sc.,  19,  429, 1905. 

Tennantite,  Min.,  pp.  137,  1049;  App.,  p.  67.  —  Binnite  identical  with ;  see  BtnntJte. 

Tephroite,  Min.,  p.  457.  —  Anal,  of  material  from  Bendemeer,  N.  S.  W.;  Mingaye,  White 
and  Greig,  [Rec.  Geol.  Sur.  N.  S.- W.,  8, 182, 1905];  Zs.  Kr.,  43,  623. 

Terlingnaite.  A,  J,  Moses,  Am.  J.  Sc.,  16,  255,  1903.  Hillebrand  and  SehaUer,  ibid.,  24, 
270, 1907. 

Monoclinic.  Axes  d  :  S  :  ^  -  0.5306  :  1  :  2.0335.  Schalier  gives  1.6050  :  1  : 2.0245.  fi  -  74'' 
16';  74®  23'  (Schalier).  Forms:  133  forms  observed.  Schalier  (priv.  contr.)  proposes  a  slightly 
changed  position  to  the  faces,  h.  k.  1.  (Moses)  becoming  3  h.  k.  1.  (Schalier). 
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Terlinguaite. 

In  small  prismatic  crystals  elongated  ||  S  and  striated  in  this  direction,  rarely  doubly  tenninated. 

Brittle  to  subsectile.  Cleavage  perfect  ||  (iOl).  H.  -  2-3.  G.  «  8.725.  Luster  brilliant 
adamantine.  Ck)lor  sulphur-yellow  with  slight  greenish  tinge,  of  powder  lemon-yellow,  both 
becoming  olive-green  on  exposure.     Birefringent.     Extinction  parallel. 

Composition,  an  oxychloride  of  mercury,  Hg,C10;  Hg,  8S.65;  CI,  7.85;  O,  3.50. 

Analyses  I,  J.  S.  McO)rd ;  II,  Hillebrand. 


CI 

0 

Hg 

I. 

iX)  7.89 

3.47 

(})  88.24  -    99.60 

II. 

7.83 

3.75 

88.61  -  100.19 
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Occurs  with  eglestonite  at  the  mercury  locah'ty  at  Terlingua,  Texas.  The  name  was  first  used 
bv  W.  H.  Turner  (Mining  and  Scientific  Press,  July  21 ,  1900),  but  the  species  was  established  by 
Moses;  it  has  also  been  applied  by  the  local  miners  to  a  yellow  pulverulent  material. 

Tennierite.    G.  Friedel,  Bull.  Soc.  Min.,  24,  7,  1901. 

A  clay-like  substance  resembling  halloysite.  After  exposure  to  the  air  for  some  hours  it  appears 
in  small  compact  masses  with  conchoidal  fracture  and  zonal  structure;  color  clear  gray,  opaque. 

H.  =  2  approx.  G.  —  1.21.  In  thin  sections  shows  birefringence  (»  0.002),  perhaps  due 
to  original  tension. 

Adheres  strongly  to  the  tongue,  but  has  no  argillaceous  odor.  Absorbs  water  in  laive  quantity 
when  placed  in  it,  but  does  not  become  plastic ;  when  saturated  with  water  the  color  deepens  and 
the  edges  become  translucent;  refractive  mdex  then  1.403  and  G.  —  1.549. 

Composition,  a  hydrated  aluminium  silicate,  corresponding  to  Al90,.6SiO,.18H20  when  saturated 
with  water. 

Analysis  of  pure  material  gave,  after  ignition: 

SiO,  AljOg  FeA(FeO)  CaO  MgO 

78.29  15.00  4.85  1.77  0.47  «  100.38 

Water  to  the  amount  of  6.77  (])  is  lost  between  110^  and  the  temperature  of  ignition.  Attacked 
with  difficulty  by  cold  hydrochloric  add.    Fuses  B.  B.  with  difficulty. 

Occurs  with  *kaolinite,  lassallite  (q.  v.)  and  barite  in  sterile  levels  of  the  antimony  mines  of 
Miramont,  France,  in  the  concession  of  Souliac  on  the  borders  of  Cantal  and  Haute  Loire. 

Named  after  Professor  Pierre  Termier  of  Paris. 

Tetrad  TMiTB,  Min.,  p.  39 ;  App.,  p.  67.  —  See  Bismuihinile. 

Tetrahedrite,  Min.,  p.  137;  App.,  p.  67.  —  Oryst.  —  From  Pulacim  mine,  Huanchaca, 
Bolivia;  Spencer,  Min. Mag.,  12, 325, 1900;  Botes-Beii^e,  Hungary,  with  new  form  II  (655);  Zimdnyi, 
Zs.  Kr.,  34,  78,  1900;  anal,  of  material ; Loczka,  ibid.,  84;  from  marble  of  Carrara;  D'Achiardi, 
Att.  Soc.  Tosc.  Sc.,  Mem.  21,  1905;  Traversella;  Colomba,  Rend.  Ace.  Line,  16,  643,  1906.  Val 
de  Vill^,  Alsace  (with  anal.);  Ungemach,  Bull.  Soc.  Min.,  29,  219,  1906. 

Crystals  with  anal,  from  Oisans,  Dauphin^;  from  Horhausen,  Rhenish  Prussia;  from  Wolfach, 
Baden,  with  discussion  of  many  analyses  and  the  proposal  of  a  new  formula,  namely  3R'^.R"'^.+ 
X  [6R"S.R"'j,SJ,  where  R'  =  Cu,  Ag;  R"  -  Fe,  Zn;  R'"  -  Sb,  As,  Bi;  and  x  is  a  small  fraction 
often  »  yV  and  i,  but  rising  to  }  in  the  case  of  the  highly  ferriferous  tetrahedrite,  **coppite." 
Prior  and  Spencer,  Min.  Mag.,  12,  184,  1899. 

Anal.  — Campiglia  Soana,  Ivrea,  Piedmont;  Novarese,  Boll.  Com.  Geol.  Ital.,  23,  319,  1902; 
[Rassegna  Min.,  18, 17, 18, 1903] ; Zs.  Kr.,  40, 293;  Palmavexi,  Sardinia;  Rimatori, Riend.  Ace.  Line, 
12,  (2),  471,  1903;  Boccheggiano,  Fannulla  valley,  Italy;  Taoconi,  Rend.  Ace.  Line,  IS,  (1), 
337, 1904;  var. /nJTufite  f romFrigido, near Massa,  Ital^;  Manasse,  Att.  Soc. Tosc., 22,  81-93,  1906. 

Concerning  its  reeular  intergrowth  with  galena;  Zimdnvi,  Zs.  Kr.,  88, 495. 

Occurrence  at  C>oDalt,  Ont. ;  Miller,  Rep.  Can.  Bureau  Mines,  1905, 2;  Zs.  Kr.,  43,  395. 

Thalenite,  App.,  p.  68.  —  Hillebrand,  Am.  J.  Sc.,  13,  145, 1902,  shows  that  formula  given  by 
Benedicks  is  not  borne  out  by  his  analyses. 

Occurrence  (with  anal.)  at  Askagen  in  V&rmland,  Sweden;  Sj5gren,  G.  Fdr.  F6rh,  28,  93,  1906. 

Thaumasite,  Min.,  p.  698;  App.,  p.  68.  —  Loss  of  water  on  heating  and  discussion  of  chem. 
comp.;  Zambonini,  Mem.  Ace.  Sci.  Napoli,  14,  11,  1908. 

Thellite  (theUine),  Name  given  to  Damour's  silicate  from  Brazil,  Chem.  News,  21, 13, 1870; 
see  Min.,  p.  512. 

Thenardite,  Min.,  p.  895;  App.,  p.  68.  —  Occurrence  at  Itivdlik-Dal,  Holstensborg  district, 
Greenland,  with  anal.;  Pjeturason,  [Medd.  om  Grdnl.,  14,  337,  1898],  Min.  Grdnl.,  1905.  Occur- 
rence of  sodium  sulphate,  etc.,  in  fumaroles  of  Mt.  Pel^,  Martinique;  Lacroix,  Bull.  Soc.  Min.,  28, 
60, 1905;  anal,  of  material  from  Natroun  lakes,  Egypt;  Couyat,  ibid.,  31,  343, 1908. 

Thomsgnite,  Min.,  pp.  607,  1050;  App.,  p.  68.  —  Oryst.  —  Scottish  localities;  Goodchild, 
[Trans.  Geol.  Soc.,  Glasgow,  12,  Suppl.,  1-68, 1903] ;  Zs.  Kr.,  46, 307;  Petersdorf  near  ZOptau,  Mfth- 
ren;  Kretschmer,  Centmlbl.  Min.,  613,  1905;  with  new  form  (601)  from  basalt  of  East  Greenland; 
Bdgfiild,  Medd.  om  Giiinl.,  28,  109, 1905;  from  Mte.  Somma  with  new  form  (9.10.0);  Cesd.ro,  Bull. 
AcrBelg.,  334,  1907. 

Anal  —  North  Table  Mt.,  Golden,  Colo. ;  Patton,  Bull.  Geol.  Soc.  Amer.,  11, 461, 1900 ;  Zs.  Kr. 
36,  74 ;  Schiket,  Eiythraea ;  D'Achiardi,  Rend.  Ace.  Line,  11, ( 1),  251, 1902 ;  Monte  Catini,  Tuscany; 
Manasse,  Proc.  Soc.  Tosc.,  15,  20-37,  1906;  Inverell,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  420, 
1907. 

Chem.  constitution ;  McNeil,  Jour.  Amer.  Chem.  Soc.,  28, 600, 1906;  Zs.  Kr.,  44,  531 ;  Zambonini, 
Mem.  Ace.  Sci.,  Napoli,  14,  122,  1908. 
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Thoriaaita.  W,  Dunstan,  Nature,  69»  510,  533,  559, 1904.  K,  Coomdraswdmy,  Mineralosical 
Survey  of  Ceylon,  1904;  Dunstan  and  Jones,  [Proc.  Roy.  Soc.,  77,  A,  385,  1906],  Z«.  Kr.,  45,  286; 
E.  H.  BUchner,  Proc.  Roy.  Soc.,  78,  A,  385,  1906. 

Isometric;  in  cubic  crystals,  usually  more  or  less  water-worn.     G.  —  9.32.     Color  black. 

Tfie  Compotition  of  Thorianite.  —  Earlier  analyses  of  the  rare  mineral  thorianite  from  C«yloD, 
remarkable  tor  its  raaioactive  properties,  have  been  more  or  less  incomplete.  An  exhaustive 
chemical  examination  of  this  species  has  now  been  made  bv  £.  H.  Btichner,  loc.  cit.  The 
quantity  taken  for  analysis  was  24.373  grams;  this  was  dividea  by  treatment  with  boiling  nitric 
acid  into  a  soluble  and  an  insoluble  portion,  these  having  about  the  ratio  of  40  :  1.  The  aaalyses 
of  the  soluble  portion  gave: 

ThO,  U3O,         ZrOa  SnO,        Sb^O,       BiA^      As,0,7 

70.96         13.12         0.23  0.05  0.11  0.21  tr. 

CcaO,        FeA        A1,0,         PbO        CuO         HgO        CdO?         CaO         Residue 
1.96  2.05  0.15  2.46         0.08  tr.  tr,  0.13  1.50 

The  insoluble  portion  gave: 

U3O,     ZrO,     TiO,    Bi,0,?    Fe,0,     AlA     HgO    CdO?        X*        He      P,0,    CO,      H,0 
0.02        tr.       0.45      0.15        1.30      0.06         tr.         tr.         0.04       0.15       tr.       0.10      3.20 

*  Unknown  substance. 

The  amount  of  helium  yielded  from  1  gram  was  8.2  c.c.  under  normal  conditions. 

The  radioactivity  of  the  mineral  was  found  to  be  83.3  per  cent  of  standard  uranium  oxide, 
a  sample  several  years  old.  This  activity  belongs  almost  entirely  to  the  soluble  portion,  the  ratio 
of  activities  being  about  300  :  1.  The  radioactivity  of  the  several  precipitates  was  minutely 
studied ;  nearly  all  showed  activity  except  the  alumina,  which  was  absolutely  inactive.  Calling  t\!e 
activity  of  the  mineral  100,  that  of  the  ThO,  was  57.2,  of  the  U,Og>  ^-^  (later,  after  several  weeks, 
9.4),  of  FeA»  4.6  (later  5.7),  etc. 

Obtained  from  the  gem  washing  of  Balangoda,  Ceylon,  near  Kondrugala  in  Bambarabotuwa, 
Sabaragamuya,  derived f  rom  intrusive  granitic  rocks  and  associated  with  thorite,  allanite,  baddeley- 
ite,  giekelite  and  cassiterite. 

Also  reported  from  pegmatite  at  Gampola,  Ceylon. 

See  under  Uraninite. 

Thorite,  Min.,  pp.  488,  1050;  App.,  p.  68.  —  See  under  Uraninite. 

Thuringite,  Min.,  p.  657.  —  Study  of  thurin^ite  from  Thtiringen,  with  anal.;  Zalinski,  Jb. 
Min.,  Beil.  Bd.,  19,  40, 1904.  Occurrence  (anal.)  with  atilpnochloran  at  Gobitschau  near  Sternberg, 
Mahren;  Kretschmer,  Centralbl.  Min.,  195,  1905. 

Tin,  Min.,  p.  24.  —  Ciystals  formed  by  electrolysis  of  tin  chloride;  SaposchnikofT,  [Jour.  soc. 
physico-chimique  russe,  37,  153,  1905];  Zs.  Kr.,  44,  94. 

TiTANiTE,  Min.,  p.  712;  App.,  p.  68.  —  Oryst.  —  Vondfichovec  near  Wotitz,  Bohemia,  with 
new  forms  N  (20.39.60);  <r  (141);  e  (4.15.3);  g  (i.24.2);  Krejcf,  Ber.  b6hm.  Ges.  Wiss.,  ix,  1898; 
from  Pisek,  Bohemia;  id.,  ibid.,  xliv,  1899;  Lake  Baikal;  Jeremejew,  Zs  Kr.,  32,  495,  1900; 
Cappuccini  di  Albano,  Jtaly;  Zambonini,  ibid.,  37,  372,  1902;  Pian  Real  Mt.,  Susa  valley,  Pied- 
mont, with  new  form  (201) ;  Boeris,  Att.  Soc.  Milano,  41,  357,  1902;  also,  Att  Ace.  Torino,  38, 692, 
1903;  Tollegno  and  Monte  Acuto,  Piedmont^  Zambonini.  Centralbl.  Min.,  121,  123,  1903;  from 
Switzeriand  with  new  forms,  (329),  (2l6),  (319),  (7.5.35);  Hugo,  ibid.,  464,  1904;  Skaatd  near 
Krager6,  with  new  form  R  (113);  Slavfk,  Zs.  Kr.,  39,  301,  1904;  Biella,  Italy,  with  optical  and 
chemical  study;  Zambonini,  ibid.,  40,  239,  1904;  from  new  localities  near  Kragerd;  Schei[Nyt. 
Mag.  Natur.,  42,  1,  19041;  Zs.  Kr.,  43,  87;  granite  of  Sardinia:  Riva,  Att.  Ace.  Sc.,  Napoli.  12, 
No. 9, 1905;  Fedelino,  I>ake  Como;  Repossi,  Rend.  Ace.  Line,  16,  (1),  508, 1906;  Somerville,  Mass.; 
Palache,  Festschr.  siebzigsten  Geburtstage,  H.  Rosenbusch,  p.  319,  1906;  Lyon  Mt.  Clinton  Co.. 
N.  Y.;  Whitlock,  N.  Y.  State  Mus.  Bull.,  107,  71,  1907;  Druntobel,  Orisons,  with  new  fonn  (375); 
Cesilro,  Bull.  Ac.  Belg.,  331,  1907. 

From  Vicz,  near  Bistritz,  M&hren,  with  anal.;  Koy&t  [Chem.  Blotter,  18991;  Zs.  Kr.,  34,  706. 
Anal,  from  Pfitsch,  Tyrol;  Pfeil,  [Inaug.-Diss.,  Heidelberg,  1901];  Centralbl.  Min.,  143,  1902. 
Discussion  of  chem.  constitution;  Zambonini,  Rend.  Ace.  Line,  16,  (1),  291,  1906. 

TiTANOLiviNE,  scc  ChrysolUe. 

ToBERBfORiTE,  Min-,  p.  570.  —  New  occurrences  in  Scotland;  Currie,  Min.  Mag.,  14,  93. 

Topaz,  Min.,  p.  492;  App.,  p.  69.  —  Oryst.  —  From  Pisek,  Bohemia;  Krejdf.  Ber.  b6hm.  Ges. 
Wiss.,  XXXV,  1902;  Emmaville  and  Oban,  N.  S.  W.;  Mount  Cameron,  Flinders  Idand  and  Bell 
Mount,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  296,  1904;  ibid.,  6,  83-97, 1905;  Cow  Flat, 
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Torrington,  N.  S.  W.;  Stanthorpe,  Queensland;  Pakenham,  Victoria;  Anderson,  ibid.,  7,  1,  60, 
1908;  Ureifenstein  near  Ehrenfriedersdorf,  Saxony;  Epprechtstein  in  Fichteieebirge;  Poberohau 
near  ZOblitz,  Saxony;  Henglein,  Centraibl.  Min.,  367,  1908;  Montbeileux,  Ilie-et-Vilaine,  and 
Colettes,  Ailier,  France;  Lacroix,  Bull.  Soc.  Min.,  31,  350,  1908. 

Fluorescence  in;  Schincaslia,  [II  Nuovo  Cimento,  Pisa,  10,  212,  1899];  Zs.  Kr.,  34,  312. 

Anal,  from  New  South  Wales;  Barker,  Jour.  Roy.  Soc.  N.  S.  W.,  33, 193, 1899;  Zs.  Kr.,  34,  213; 
from  Colorado;  Tschemik  [Verb.  niss.  min.  Ges.,  42,  51,  1904];  Zs.  Kr.,  43,  69. 

Occurrence  near  Ouro  Preto,  Brazil ;  Derby,  Am.  J.  Sc.,  11, 25, 1901. 

ToRBENiTE,  Min.,  p.  856;  App.,  p.  69.  —  Etching  figures  made  by  cold  acid  indicate  normal 
tetragonal  symmetry,  differing  irom  Walker's  results  (App.  I,  p.  69).  Strong  absorption  shown. 
On  heating  mineral  to  60^-65^  it  loses  water  and  becomes  normal  tetragonal,  optically  positive;  on 
further  heating  to  100^  it  loses  more  water  and  becomes  orthorhombic  (metakupreruranite). 
Hinne,  Centraibl.  Min.,  618,  1901. 

Analysis  by  Buchholz,  Centraibl.  Min.,  362«  1903,  showed  12  molecules  of  water  instead  of  8. 
It  was  found  that  4  were  lost  in  desiccator  and  8  on  heating.  * 

Occurrence  near  Ambert,  Puy-de-D6me ;  Boub^e,  Bull.  Soc.  Min.,  28,  243, 1905. 

Torrensite.  //.  Lienau^  Chem.  Zt^.,  23,  (1),  418,  1899. — A  compact  reddish  grav  to  sepia- 
colored  material  occurring  with  rhodonite  at  Torrens  Mine,  Hautes-Pyr^n^s.  Formula  ^iven  as 
MnSiO3.MnCO3.iH2O.  Lacroix,  Bull.  Soc.  Min.,  23,  25^1,  1900,  considers  it  a  mixture  of  rhodo- 
chrosite  and  rhodonite. 

Tourmaline,  Min.,  pp.  551,  1050;  App.,  p.  69.  —  Oryst.  — Twin  from  Nertschinsk,  Siberia; 
Glinka,  [Verb.  russ.  min.  Ges.,  36,  75,  1897] ;  Zs.  Kr.,  31,  509;  chrome-tourmaline  from  Beresowsk; 
Wemadsky,  [C.  R.  Soc.  Nat.  Moscow,  4,  4,  1897].  Exhaustive  study  of  the  crystallization,  pyro- 
electricity,  etc.,  of  tourmaline  with  long  table  of  angles.  Description  of  crystals  from  Ceylon; 
Dekalb,  N.  Y.;  Lincoln  Co.,  N.  C;  Gouvemeur,  N.  Y.;  Brazil;  Paris,  Me.;  Pierrepont,  N.  Y.; 
San  Diego,  Cal.;  Elba;  Penig,  Saxony;  Andreasbeig;  Mursinka;  Worobieff,  Zs.  Kr.,  33,  263-454, 
1900;  crystals  from  granite  of  Baveno;  Artini,  Rend.  Ace.  Line,  11,  (2),  365,  1902;  from  Pisek; 
Bohemia;  Krejci,  Ber.  bdhm.  Ges.  W'iss.,  xxxv,  1902 ;  Godeg&rd  in  Ostergdtland  and  from  Hammar, 
Orebro,  Sweden;  Hamberg,  G.  F6r.  Fdrh.,  26,  77,  80,  1904;  from  Cyrillhof,  Westmfihren;  Slavfk, 
Bull.  Acad.  Sd.  Bohteie,  1904 ;  San  Diego  Co.,  Calif. ;  Sterrett,  Am.  J.  Sc.,  17,  459,  1904 ;  Karusulik 
and  other  localities,  Greenland;  Bdggild,  Min.  GrOnl.,  234;  Minas  Gera^,  Brazil,  with  2  doubtful 
new  forms;  Westeig&rd,  Zs.  Kr.,  42,  278,  1906;  Aukaratra,  Madagascar;  Termier,  Bull.  Soc.  Min., 
31,  138,  1908;  Crown  Point,  N.  Y.;  Blake,  Am.  J.  Sc.,  26,  123,  1908. 

Study  of  the  crystallographic  and  optical  constants  of  various  tourmalines  which  have  been 
analyzeci.  WQlfinG^,  Progr.  z.  82.  Jaresfeier  d.  k.  Wllrttemb.  Landwirthsch.  Akad.  Hohen- 
heim,  Stuttgart,  1900;  reviewed  in  Centraibl.  Min.,  15,  1901 ;  Zs.  Kr.,  36,  538. 

Pleochroism  and  polychroism  of  Elba  tourmalines;  D'Achiardi,  Proc.  Soc.  Tosc.,  Jan.,  1900; 
refractive  indices  measured  by  Viola;  the  values  suggest  either  the  biaxial  character  or  variation 
from  Fresnel's  law,  or  both,  Zs.  Kr.,  32,  557;  37,  120,  1902. 

Anal.  —  Tourmaline  containing  FeO  and  MnO  from  Elba;  Manasse  [Att.  Soc.  Toscana,  11, 
104,  1898-99];  Zs.  Kr.,  34,  304;  brown  tourmaline  from  McAffee,  N.  J.;  Sargent,  Jour.  Amor. 
Chem.  Soc.,  21,  858, 1899;  Easton,  Pa.;  Eyerman,  Amer.  GeoL,  34,  43,  1904;  pink  crystals  from 
Elba;  Schaller,  Am.  J.  Sc,  24,  157,  1907;  Zs.  Kr.,  44,  6. 

Composition  discussed  byGarke,  Am.  J.  Sc.,  8,  111,  1899;  Tschermak,  Min.  Mitth.,  19, 155, 1900; 
Ze.  Kr.,  36, 209, 1901 ;  Rheineck,  Zs.  Kr.,  31,  385, 1900;  Penfield,  Am.  J.  Sc.,  10, 19, 1900. 

Alteration ;  Tschermak,  Min.  Mitth.,  21, 1, 1902. 

Oec.  —  Tourmaline  schists  from  Belcher  Hill,  Colo. ;  Patton,  Bull.  Geol.  Soc.  Amer.,  10,  21, 
1899;  Zs.  Kr.,  34,  205;  Butte,  Mon.,  in  quartz;  Kunz,  [Eng.  Min.  Jour.,  73,  482,  1902];  Zs.  Kr., 
38,  689;  in  pink  to  green  ciystals  at  Haddam  Neck,  Conn.;  Bowman,  Min.  Mag.,  13,  108,  1902; 
Montefano,  Italy;  Tacconi,  Rend.  Ace.  Line,  12,  (1),  355,  1903;  in  chalcopvrite  from  Bedovina, 
Monte  Mulatto,  Tyi^i»  Hofmann,  Ber.  bohm.  Ges.  Wiss.,  zvi,  1904;  Carapolongo,  Tessin;  Mann, 
[Inaug.-Diss.,  Leipzig,  1904];  Zs.  Kr.,  42,  665;  crystals  of  jem  quality  on  Kangaroo  Island,  South 
Australia;  Anderson,  Rec.  Aus.  Mus.,  6, 302, 1904 ; Tasna,  Potosi,  Bolivia;  Min.  Mag.  14, 333, 1907; 
Madagascar ;  Lacroix,  Bull.  Min.  Soc,  31,  218,  1908. 

Trechmaimlte.  R.  H.  Solly,  Min.  Mag.,  14,  75,  1905;  189,  1906;  G.  F,  Herbert  SmUh  and 
O.  T.  Prior,  ibid.,  14,  300,  1907. 

Rhombohedral ;  tetartohedral.     Axis  h  «=  0.6530. 

Thirty  forms  have  been  observed,  the  more  important  being:  c  (0001),  m  (1010),  D  (2570), 
a(ll20),  «(10i2),  «(202l),  r(lOll),  a  (4041),  n  (1453),  w  (1231),  2(2461),  y  (35^4),  r(3581), 
p  (11^3). 

Crystals  very  small  with  prismatic  habit,  often  i rregular.  Cleavage,  r  good ,  c  distinct.  Fracture, 
conchoidal.  Brittle.  H.  »=  ^i~2-  Luster,  adamantine.  Color  and  streak  scarlet-vermilion. 
Transparent  to  translucent.     Double  refraction,  fairly  strong;  negative.     Pleochroism  weak. 

Composition  stated  to  be  AgAsS,  (G.  T.  Prior). 
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Occurs  veiy  sparingly  implanted  upon  tennantite  (binnite)  in  the  white  dolomite  of  the  Lengen- 
bach  quarry,  in  the  fiinnenthal,  Switzerland. 

This  name  is  also  used  by  Koechlin  for  an  undescribed  mineral  from  the  Binnenthal,  Mio.  petr. 
Mitth.,  23,  552,  1904. 

Named  after  Dr.  C.  O.  Trechmann. 

Tridtmite,  Min.,  p.  192.  —  Crystals  from  Ishigamiyama,  Prov.  Higo,  Japan;  Wada, B^. ICin. 
V.  Japan,  1,  17,  1905;  Zs.  Kr.,  43,  624. 

Study  of  genesis  of  tridymite  in  volcanic  rocks  of  Mt.  Pel6e,  Martinique;  Lacioiz,  Bull.  Soe. 
Min.,  28,  56,  1905;  from  Vesuvius,  id.,  ibid.,  31,  323,  1908. 

Artif.  formation  of  tridymite  and  auartz;  Day  and  Shepherd,  Am.  J.  Sc.,  22,  273,  1908. 
Formation  by  action  of  lightning  on  roonng  slate;  Schwantke,  uentralbl.  Min.,  87, 1904. 

Triphylite,  Min.,  p.  756;  App.,  p.  69.  —  Inteigrown  with  graftonite  from  Grafton,  X.H.; 
Penfield,  Am.  J.  Sc.,  9,  20,  1900. 

Triplite,  Min.,  p.  777. —  Anal,  of  material  from  Lilla  Elgsidbrottet,  OsteigOtland,  Sweden; 
Nordenskjdld,  G.  F5r.  FOrh.,  24,  412,  1902;  Skrumpetorp,  Osteig6tland,  Sweden;  Hambeig. 
G.  Fdr.  F6rh.,  26,  77,  1904. 

Occurrence  with  alteration  products  at  Vienna  and  Cyrillhof,M&hren,  with  anal.;  John,r\'eiii. 
geol.  R.-Anst.  Wien,  60,  335,  1900,  and  Kov^r  and  Slavfk,  ibid.,  347];  Zs.  Kr.,  36,  641,  642. 

Troqerite,  Min.,  p.  859.  —  Study  of  crystals  from  Schneeberg  shows  that  they  are  apparently 
tetragonal; i  «  2.16.  Forms:  o  (001),  n  (010),  2J  (120),  y  (012),  P  (Oil),  h  (032),  i  (021),  i  (111), 
u  (331).  Optically  it  is  monoclinic  in  symmetry.  Author  considers  mineral  tetragonal  with 
optical  anomalies.     Goldschmidt,  Zs.  Kr.,  31,  468,  1899. 

Trona,  Min.,  p.  303.  —  Crystals  with  new  form  (l02)  from  Vesuvius;  see  under  Vesuvius;  from 
Natroun  lakes,  Egypt;  Couyat,  Bull.  Soc.  Min.,  31,  343,  1908. 

TscHERMiGiTE,  Min.,  p.  952.  —  New  occurrence  in  cubes  from  Brtbr,  Bohemia,  with  anal.; 
Sachs,  Centralbl.  Min.,  465,  1907;  from  Schellenken,  near  Dux,  Bohemia;  Comu,  ibid.,  467. 

Tschernichewite,  an  AmpkiboUy  which  see. 

TuNQSTiTE,  Min.,  p.  202.  —  Tungstic  ocher  from  a  gold  quartz  vein  near  Salmo,  B.  C,  appar- 
ently identical  with  billiman's  tungstite,  gave  an  analysis  leading  to  formula,  WO^HsO.  Only 
niinute  crystals  observed  possessing  one  perfect  cleavage  with  biaxial  interference  figure  when 
viewed  perpendicular  to  cleavage.  Author  considers  meymacUe  and  tungttUe  to  be  identical  and 
as  having  above  formula.    Walker,  Am.  J.  Sc.,  26,  305,  1908. 

TuRGiTE,  Min.,  p.  245.  —  Occurrence  in  iron  ore  mines  of  central  Russia;  Samojioff,  [Proe.  Soc. 
Imp.  Nat.  Moscow,  Nr.  6-«,  14-24, 1899);  Zs.  Kr.,  34,  701. 

TuRQUois,  Min.,  p.  844;  App.,  p.  70.  —  Penfield,  Am.  J.  Sc.,  10,  346,  1900,  by  a  new  analyas 
of  material  from  Lincoln  Co.,  Nev.  (see  below),  and  a  discussion  of  older  analyses,  arrives  at  the  con- 
clusion that  turquois  is  a  derivative  of  orthophosphoric  acid  as  follows:  [Al(0H)„Fe(0H)9 
Cu(0H),Hl3^0^. 

P.O.  AlA         Fe,0,        CuO        H,0         Insol 

Lincoln  Co.,  Nev.    G.  -  2.791.  34.18  35.03  1.44  8.57        19.38  0.93-90.53 

Tychite.     S,  L.  Penfield  s^nd  G.  S.  Jamieson,  Am.  J.  Sc.,  20,  217,  1905. 

Isometric,  in  small  white  octahedrons  associated  with  northupite,  but  very  rare.  G.  —  2.456 
(Pratt).     Index  riy  =>  1.508. 

Artificial  crystals,  believed  to  be  identical  in  composition,  occur  also  in  octahedrons,  with 
H.  -  3.5;  G.  -  2.588;  index  ny  -  1.510. 

Composition.  Qualitative  tests  showed  the  natural  mineral  to  be  a  carbonate  and  sulphate  of 
magnesium  and  sodium.  Artificial  crystals,  formed  in  a  manner  similar  to  those  by  which  the 
associated  northupite  was  obtained  (cf.  de  Sichulten,  Bull.  Soc.  Min.,  19, 164,  1896),  have  the  for- 
mula, 2MgC03.2Na2C03,.Na^4,  which  is  doubtless  also  that  of  the  natural  mineral,  llie  formula 
of  northupite  (doubled  for  comparison)  is  similar,  viz.,  2MgCO,.2Na2(X),.2Naa.  Cf.  Appendix  I, 
p.  49.    Analyses  of  artificial  ciystals: 


SO, 

CO, 

MgO 

Na,0 

1.  15.08 

33.55 

15.83 

35.49  -  99.95 

2.    15.06 

33.45 

15.77 

35.65  -  99.93 
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Penfield  and  Jamieson  in  addition  to  the  artificial  tychite  obtained  also  a  third  octahedral  com- 
pound. The  probable  fonnula  (written  to  show  the  relation  to  the  above)  is  2MgC03.2Na,CX3,. 
Na,CO,.  Tlie  three  compounds  are  thus  analogous,  with  CX),,  Ci,  and  SO4  corresponding. 

From  Borax  lake,  San  Bernardino  county,  California,  obtain»l  with  northupite  (App.  I,  p.  49) 
which  it  resembles  in  form  and  composition  (cf.  above).  It  is,  however,  extremely  rare.  The 
examination  of  some  five  thousand  specimens  revealed  onlv /our  crystals  of  tychite,  the  remainder 
being  northupite;  by  a  lucky  chance  the  first  crystal  tested,  of  a  lot  of  supposed  to  be  northupite, 
proved  to  be  a  different  mineral,  and  this  led  to  the  discoveiy  of  this  new  species,  hence  its  name 
irom  TvX^,  luck  or  chance. 

Isomorphism  with  northupite,  which  see. 

Ulexite,  Min.,  p.  887.  —  Opt.  study;  Buttgenbach,  Ann.  Soc.  Geol.  Belg.,  28,  99,  1900-1901. 
Synthesis  of;  de  Schuiten,  Cf.  R.,  132,  1576,  1901. 

Uraninite,  Min.,  p.  889;  App.,  p.  70.  —  Anal,  of  brdggerUe;  Hofmann  and  Heidefriem,  Ber.  Ch. 
Ges.   94   914    1901. 

On  radioactive  substances  in ;  Debieme,  C.  R.,  129, 593, 1899 ;  Am.  J.  Sc.,  9, 143, 1900.  Radio- 
activity of;  Barker,  Am.  J.  Sc.,  16,  163,  1903.  Ratio  of  radium  to  uranium;  Boltwood,  ibid.,  18, 
97,  1904.  Lead  and  helium  as  disintegration  products  of  uranium  in  uraninitef  mackintoahiief 
yttrocrasUe,  samarskitey  annerddiie,  thorite,  orangitef  xenotime,  hielmitef  polycrase  and  thorianite, 
Boltwood,  ibid.,  23,  77,  1907. 

Occurrence  at  St.  Joachimsthal,  Bohemia;  Stt^p,  Ber.  Akad.  Wien,  113,  585,  1904;  at  Evje, 
Satersdalen,  Norway;  Schei,  [Nyt.  Mag.,  43,  137,  1905];  Zs.  Kr.,  43,  639. 

Uranophane,  Min.,  p.  699.  —  Ratio  of  radium  to  uranium;  Boltwood,  Am.  J.  Sc.,  18, 97,  1904. 
Occurrence  at  Villeneuve,  Ottawa  Co.^Province  of  Quebec ;  Hoffmann,  Am.  J.  Sc.,  11,  152, 1901 ; 
from  Stone  Mountain,  Ga.  (with  anal.);  Watson,  ibid,  13,  464, 1902. 

Uranospinite,  Min.,  p.  858.  —  Artif.  proven  to  be  optically  uniaxial  and  tetragonal;  Gold- 
schmidt,  Zs.  Kr.,  31,  478,  1899. 

llTAHrrE,  Min.,  p.  966.  —  Crystals  from  Santa  Rosa  Mine,  Guanaco,  Taltal,  Chile.  Measured 
angles  not  in  complete  agreement  with  earlier  observations,  giving  new  ratio,  i  "1.0576.  Anal. 
Arzruni  and  Thadid^eff,  Zs.  Kr.,  31,  234,  244. 

VALENTZNrrE,  Min.,  p.  199. — Crystals  from  S.  Suei^n,  Sardinia;  Millosevich,  Rend.  Ace.  Line, 
9.  (1),  340,  1900;  from  Sardinia  with  new  forms,  c  (001),  n  (17.7.0),  t  (4.6.21);  Pelloux,  Rend.  Ace. 
Line,  13,  (2),  34,  1904;  from  Tatasi, Bolivia,  with  discussion  of  axial  ratio;  anal.;  Spencer,  Min. 
Mag.,  14,  328, 1907. 

Occ.  at  Cetine  di  Cortomiano,  Rosia,  Siena;  Pelloux,  Rend.  Ace.  Line,  10,  (2),  10,  1901;  at 
Procchio,  Elba;  Comu  and  Himmelbauer,  [Mitth.  Nat.  Ver.  Wien,  3,  9-19,  1905] ;  Zs.  Kr.,  44, 299. 

Relations  to  senarmontite,  which  see. 

Vanadinitb,  Min.,  p.  773.  —  Study  of  crystals  from  Hillsboro,  N.  M.,  showing  following  new 
forms:  ^(3140);  /(5160),  a  (5054).  7  (40i3),  a  (3032),  ^  (50§3),  jt  (4041).  ^  (4154),  i  (2l32), 
e  (3253),  2(3252),  <  (5272),  p  (4152)7.  Anal.;  Goidschmidt,  Zs.  Kr.,  32,  561,  1900;  from  near 
Salda,  Oran,  Algiers;  Lacroix,  Bull.  Soc.  Min.,  31,  44,  1908. 

Refractive  indices;  Bowman,  Min.  Mag.,  13,  324. 

Occurrence  (with  anal.)  from  Bena  e  Padru  near  Ozieri,  Sardinia;  Lovisato,  Rend.  Ace.  Line, 
12,  (2),  81, 1903;  also  ibid.,  13,  (2),  43, 1904. 

Botnroidal  from  Broken  Hill  mines,  N.  W.  Rhodesia;  Spencer,  Min.  Mae.,  16,  33, 1908. 

Artif.  formation  of  corresponding  cadmium  compounds;  de  Schulten,  Bull.  Soc.  Min.,  23, 7, 1900. 

Yanthoffita.     K,  Kubierschky,  Ber.  Ak.,  Berlin,  407, 1902; Bull.  Soc.  Min.,  28,  34, 1905. 

Almost  colorless  crystalline  (without  observed  faces)  material  found  associated  with  other 
salts  at  Wilhelmshall,  near  Stassfurt,  and  isolated  by  means  of  heavy  solutions. 

Comp.,  3Na,SO|.MgS04.  Artif.  prepared  fay  J.  Ii.  van't  Hoff,  from  whom  it  has  been  named. 
See  also  for  discussion  of  origin,  etc.,  van't  Hoff  and  others  in  Ber.  Ak.  Berlin,  499,  1903;  518,  576, 
650,  1904. 

VESUViANrrE,  Min.,  p.  477;  App.,  p.  71.  —  Oryst.  —  Crystals  from  Monzoni,  with  new  forms 
(652),  (631);  Butteenbach,  Ann.  soc.  geol.  Belg.,  26,  cvi,  1898;  Pian  Real,  Piedmont;  Boeris, 
Alt.  soc.  Ital.  Sc. Tfat.,  Milano,  42,  45,  1903;  Comba  Robert  near  Avigliani,  Piedmont;  Boeris, 
Alt.  Ace  Napoli,  38,  685,  1903;  near  Leflfe,  Bei^amo;  Tacconi,  Rend.  Roy.  Inst.  Lomb.,  36,  899, 
1903;  Alley  Point,  Nundle,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  301, 1904;  skeleton-like  crystals 
from  Maneetsok,  Greenland ;Bdggild.,  Min.  OrOnl.  272;  crystals  from  Barraba,  N.  S.  W.;  Anderson, 
Rec.  Aus.  Mus.,  6,  415, 1907;  Sardinia;  Pelloux,  Rend.  Ace  Line,  17,  (2),  70, 1908;  associated  with 
bomite  from  Susa,  Piedmont;  Zambonini,  Zs.  Kr.,  46,  143,  1908. 
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Relations  between  optical  character  and  chemical  composition ;  Klein,  Ber.  Ak.  Berlin,  653,  I90i 

Anal,  of  material  from  the  Matterhom  and  correction  of  many  old  analyses  by  new  water 
determinations  with  discussion  of  chem.  comp.,  formula  derived  being  (Ca,Mn,MgyFe)2,(Al,Fe) 
(OH,F)SiaO,-     Weingarten,  [Inauj^.-Diss.,  Heidelberg,  1901] ;  Centralbl.  Min.,  726,  1902. 

Occurrence  (with  anal.)  from  Silver  Peak  quadrangle,  Esmeralda  Co.,  Nev. ;  Turner,  Am.  J.  Sc., 
13, 345, 1902 ;  from  near  Bear  Mt.,  west  of  Pinos  Altos,  Grant  Co.,  N.  M. ;  Moses,  ibid.,  12, 104, 1901. 

CalifomHe  is  a  closely  compact  variety  of  an  olive-green  to  grass-green  color,  subtranaluceot, 
luster  vitreous  to  resinous;  it  resembles  jade  (nephrite)  and  like  that  species  takes  a  high  poliflb; 
H.  -  6,5;  G.  =  3.286.     An  analysis  by  F.  W.  Clarke  gave: 


SiO, 

AlA 

FeA 

FeO 

MnO 

CaO 

MgO 

TiO, 

P,Os 

H,0 

35.85 

18.35 

1.67 

0.39 

0.05 

33.5 

5.43 

0.10 

0.02 

4.47* 

-  99.85 

*  0.29  p.  c.  HjO  below  100**  C.  included. 

From  the  South  Fork  of  Indian  Creek,  12  miles  from  Happy  Camp  and  90  miles  from  Yreks, 
Siskiyou  Co.,  California ;  it  is  associated  withprecious  serpentine.  Similar  occurrences  are  reported 
from  Burro  valley,  Fresno  Co.,  and  from  Tiilare  Co.  near  Selma  (in  Fresno  Co.).  G.  F.  Kuni, 
Trans.  N.  Y.  Acad.  Sci.,  Oct.  19, 1903;  Am.  J.  Sc.,  16,  397, 1903.  On  a  similar  variety  of  vesuvian- 
ite  from  the  Engadine,  see  Min.,  p.  480. 

Vesuvius.  Minerals  found  at  the  eruption  of  April,  1906,  include  the  following;  cotunniu, 
tenoriUf  gypaunif  hematUe,  aphtithalite^  aidphtir  in  ciystals,  realgar  in  crystals,  galena,  pyriU,  chako- 
pyrite,  paeudocotunnite,  analesite  in  crystals,  chalcanthite,  sylvUe,  halUe,  mirabilite,  acnoniie,  cyawh 
chroiUf  metavoUine,  ampkihole  in  crystals,  sodalUe  in  crystals,  microaammite,  cavolimte,  thermona- 
trite,  trona;  Zambonini,  Rend.  Ace.  Line,  16,  (2),  235,  1906;  Att.  Ace.  Sc.  Napoli,  13,  No.  8, 1906; 
see  also  Lacroix,  C.  R.,  143,  727,  1906;  Bull.  Soc.  Min.,  30,  219,  1907;  ibid.,  31,  260, 1908. 

VieUanrite.  H.  Lienau,  Chem.  Ztg.,  23,  (1),  418,  1899. —  A  massive,  dark-grajr  material  from 
near  Vielle-Aure,  Hautes-Pyr^^,  to  which  the  formula,  5MnC03.2Mn^i04  was  assigned.  Lacroix 
examined  the  material  microscopically  and  proved  that  it  was  an  intimate  mixture  of  tephroite 
and  rhodochrosite;  Bull.  Soc.  Min.,  23,  253,  1900. 

ViUianmite.  A.  Lacroix,  C.  R.,  146,  213.  —  Isometric.  In  small  grains  of  a  caimiDe  oobr. 
Softer  than  calcite.    Sp.  G.  =  2.79.     nNa  -  1.328. 

Comp. :  —  Sodium  fluoride.  Found  as  a  constituent  of  a  nepheline-syenite  from  the  IslaDds  of 
Los  off  tne  coast  of  Guinea.    Named  in  honor  of  the  explorer  Viliiaume. 

^olaite,  see  under  Pyroxene. 

ViviANiTE,  Min.,  p.  814;  App.,  p.  71.  —  Crystals  from  Guatemala  formed  by  transformatioa  of 
bones;  Gaubert,  Bull.  Soc.  Mm.,  27,  212,  1904;  from  Tatasi  and  Tasna,  Bolivia,  with  new  fonn 
k  (250)  and  some  doubtful  ones.  Spencer,  Min.  Mag.,  14,  324, 1907;  Silver  City,  Idaho;  Farringtoo 
and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  3,  No.  7, 163, 1908. 

A  vivianite  containing  small  quantities  of  manganese  and  magnesium  has  been  called  paronv^ 
anite  by  S.  Popoff  (Centralbl.  Min.,  p.  112,  1906).  Occurs  in  radiated  acicular  crystals  with 
blue  color  and  streak.  H.  -  2-2.25.  G.  »  2.66-2.67.  Composition,  R,PA  +  ^H^O  with 
R  =  Fe,Mn,Mg. 

Analysis: 

PjO-  FeO  MnO  MgO  CaO  H,0 

27.01  39.12  2.01  1.92  0.48  [29.40]  -  100 

Occurs  in  the  limonite  deposits  of  the  peninsulas  of  Kertsch  and  Taman,  Gov't  Taurien. 

VoGUTE,  Min.,  p.  308.  —  A  mineral  near  voglite  from  Utsch-Kirtan  mountain  paas,  Fergana, 
Siberia,  with  anal.;  Antipoff,  [Verb.  russ.  min.  Ges.,  1900,  Prot.  38];  Zs.  Kr.,  36, 175. 

Vofftite,  see  Rhodonite. 

Von  Diestite.     E.  Cumenge,  Bull.  Soc.  Min.,  22,  25, 1899.    A  telluride  of  silver  and  biamuth. 
Analysis  by  Knight: 

Ag  Bi  Te  Au  Pb  S  Insol. 

40.25  16.31  34.60  4.30  2.25  0.54  0.54     -98.79 

Occurs  in  threads  associated  with  copper  minerals  and  auriferous  pyrite  in  the  Hamilton  and 
Little  Gerald  mines,  on  Mt.  Sierra  Blanca,  Col.  Named  from  Mr.  von  Diest,  director  of  the  LtmA 
Mining  Co.,  San  Luis,  Col. 
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Warrentte,  Min.,  p.  120.  —  Considered  to  be  identical  with  jameaonUe,  which  see;  Spencer, 
Min.  Mag.,  14,  207. 

Wavelute,  Min.,  p.  842;  App.,  p.  71.  —  From  Manziana,  Province  Home,  It^ly,  with  anal., 
Zambonini,  Rend.  Ace.  Line,  11,  (1),  123,  1902. 

Weinbergerite;  F.  Berwerth,  Min.  Mitth.,  26,  181,  1906:  Zb.  Kr.,  46,  425. 

A  silicate  occurring  in  spherical  ablegates  of  radiating  nbers  found  in  meteoric  iron  at  Codai 
canal,  Palni  Hills,  Madras,  India.  Orthorhombic.  Black  color.  Harder  than  glass,  a  »  c, 
b  —  b,  c  »»  a.     Negative.     Axial  angle  small.    Refraction  and  birefringence  weak. 

Analysis  gave:  SIO,,  42.00;  TiO„  0.70;  PjOg,  0.88;  FeA.  28.76;  Al^O,,  9.42;  Cr,0„  0.98;  MnO, 
tr.;  CaO,  3.87;  MgO,  4.47;  KA  2.57;  Na,0,  3.19;  H,0,  2.17;  total,  99.00.  The  analysis  is  recal- 
culated, the  iron  taken  as  ferrous,  the  water  disregarded  and  allowance  made  for  the  presence  of 
small  amounts  of  apatite  and  chromite.  The  result  is,  SiO„  45.31 ;  FeO,  39.44 ;  A1,0„  10.04;  Na^O, 
5.21.    The  following  formula  is  proposed:  NaAlSiOf  +  3FeSiO,. 

Named  in  honor  of  J.  Weinberger  in  Vienna. 

WHEWELLrrE,  Min.,  p.  993;  App.,  p.  72.  —  Ciystals  fro'm  Burgk,  near  Dresden,  showed  follow- 
ing new  forms:  r  (250),  a  (100),  d  (032),  a  (031),  g  (111),  y  (122),  A  (321),  B  (341),  p  (l31),  C  (651), 
S  (238)  and  a  new  twinning  plane  a  (100);  on  crystals  from  Grube  Himmelsftlrst  near  Freiberg, 
Saxony,  following  new  forms:  p  (250)  and  c  (Il4);  and  on  crystals  from  Zwickau,  p  (250),  f  (^11), 
V  (211);  Kolbeck  and  Goldschmidt,  Centralbi.  Min.,  659,  1908. 

Whitnetite,  Min.,  p.  45.  —  An  intimate  mixture  of  whitneyite  and  mohawkite  (mohawk- 
whitneyite)  found  in  considerable  quantities  at  the  Mohawk  mine,  Keweenaw  Co.,  Michigan,  has 
been  described  by  Koenig,  Am.  J.  Sc,  10,  446,  1900.  In  tough  masses,  gray  and  fine  granular  to 
hackly  on  fresh  fracture,  tarnishing  to  dull  brown  or  olive-green.  Appeans  homogeneous  to  the 
eye,  but  different  samples  gave  varying  amounts  of  copper  (79.36,  83.61,  84.86,  85.36)  and  arsenic 
(13.06  to  15.07).  Koenig  refers  here  the  mohawkite  of  Ledoux.  See  ledouxUe,  Cf.  also  Koenig, 
Am.  J.  Sc.,  14,  416,  1902. 

WiLLEMiTB,  Min.,  p.  460;  App.^.  72.  —  Crystals  from  Musartut,  Greenland,  with  new  forms 
(5270)  and  (3l2l);  B6ggild,  Mm.  CfrOnL,  276.  Occurs  sparingly  in  stout  hexagonal  prisms  of  a 
ffrayish  color  on  a  garnet  rock  on  Modoc  Mt.,  Clifton-Morenci  district,  Arizona;  Lindgren  and  Hille- 
brand.  Am.  J.  Sc.,  18,  451,  1904;  hemimorphic  tetartohedral  crystal  from  Stirling  Hill,  N.  J.; 
Canfield,  Am.  J.  Sc.,  23,  20,  1907.  Crystals  associated  with  dioptase  at  Mindouli,  French  Congo; 
Lacroix,  Bull.  Soc.  Min.,  31,  257,  1908. 

Refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  30,  108,  1907. 

From  Algeria  and  the  Congo;  Lacroix,  Bull.  Soc.  Min.,  23,  255,  1900. 

Winchite,  var.  of  amphibolef  which  see. 

WiTTiCHENiTE,  Min.,  p.  128.  —  See  under  DognacakaiU. 

WdHLBRiTE,  Min.,  p.  376.  —  Occurrence  in  syenite  at  Red  Hill,  N.  H. ;  Pirsson  and  Washington, 
Am.  J.  Sc.,  23,  270,  1907. 

WoLCHONSKOiTE,  Min.,  p.  696.  —  Occurrence  (with  anal.)  at  Uchtym,  Wjatka,  Russia; 
Krotow,  [Verb.  niss.  min.  Ges.,  40, 1, 1903] ;  Zs.  Kr.,  38,  609. 

Wolframite,  Min..  p.  982;  App.,  p.  73.  —  Crystals  from  So.  Dakota  and  pseudomorphs  after 
scheelite  from  Trumbull,  Ct. ;  Warren,  Am.  J.  Sc.,  11, 372, 1901 ;  crystals  from  Wild  Kate  mine  near 
Deepwater,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  303,  1904;  from  Boulder  Co.,  Colo.,  with  new 
form  p  (214);  Moses,  Am.  J.  Sc.,  20,  281,  1905;  crystals  and  twin  crystals  from  Ivigtut,  Greenland, 
with  new  form  (610)  with  anal. ;  B6ggild,  Min.  GrOnland,  180. 

Occurrence  in  Yellow  Creek,  Bla^  Hills,  S.  D.;  Irving,  Trans.  Amer.  Inst.  Miu.  Eng.,  31,  683, 
1902;  from  Nurri  and  Orroli,  Cajgliari,  Sardinia;  Lovisato,  Rend.  Ace.  Line,  16,  (1),  632,  1907; 
from  Nagpur  Dist.,  Central  Provinces,  India;  Fermor,  Rec.  Geol.  Sur.  India,  36,  301,  1908. 

WoLLASTONiTE,  Min.,  pp.  371,  1052;  App.,  p.  73.  —  Anal.  (Christensen)  of  material  from 
Marraks  Elv,  Greenland;  Bdggild,  Min.  GrOnl.,  386; from  Monte  Castelli,  Tuscany;  Manasse,  Proc. 
Soc.  Tosc.,  16, 20-37,  1906. 

Effect  of  ammonium  chloride  upon;  Qarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  ICr., 
38,  696. 

Effect  of  radium  emanations  upon:  Baskerville  and  Lockhart,  Am.  J.  Sc.,  20,  95,  1905. 

Artif.  formation;  Allen,  White,  Am.  J.  Sc.,  21,  89,  1906. 

Occurrence  at  Santa  F^  Mine,  Chiapas,  Mexico;  Collins,  Min.  Mag.,  13,  356,  1903;  with  gold 
and  platinum  on  Singenggoe  river,  Sumatra;  Hundeshagen,  Chem.  News.,  90,  77,  1904. 
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WuLFENiTE,  Min.,  p.  989;  App.,  p.  73.  —  Ozyst.  —  Sarrabus,  Sardinia;  Taeooni,  Zs.  Kr.,  32, 
498,  1900;  Rend.  Ace.  Linc^S,  (1),  22,  1900;  Laorca;  Artini,  Rend.  Roy.  Inst.  Lorab.,  S3,  1179, 
1900;  Gaeta,  Lake  Como;  Kepossi,  Att.  Soc.  Milano,  43,  432,  1905;  Bleibeig,  K&rnten,  Austria; 
CesJlro,  Bull.  Ac^Belg.,  331, 1905;  with  dioptase  from  Mindouil,  French  Congo;  Bull.  Soc.  Min.,  SI, 
257,  1908. 

Study  of  symmetry  points  to  its  belonging  to  hemimorphic  tetartohedral  daas;  Johnaen,  Cen- 
tralbl.  Min.,  712,  1908. 

Artif.  formation;  C^sJlro.  Bull.  Ac.  Bel^,  327,  1905. 

Occ.  at  Gennamari,  Sardinia;  Pelloux,  Kend.  Ace.  Line,  9,  (2).  13, 1900;  at  the  Collioux  mine 
near  St.  Luc,  Val  d'Anniviers,  Switzerland;  C.  Schmidt,  Eel.  0.  Helvetiffi,  7, 139,  1901. 

WuRTZiTE,  Min.,  pp.  70, 1051 ;  App.,  p.  74.  —  Relations  to  sphalerite,  which  see. 
Occurs  in  Tasmania,  at  the  Hercules  mine,  Mt.  Read,  and  at  the  Magnet  silver  mine,  Magnet; 
W.  F.  Petterd,  Notes  on  Tasmanian  Minerals,  priv.  publ. 

Xalostocite,  a  gamd,  which  see. 

Xanthophtllite,  Min.,  p.  639;  App.,  p.  74.  —  Discussion  of  chem.  oomp.;  Zambonini,  Mem. 
Ace.  Sei.  Napoli,  14,  31,  1908. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  0.  S.,  Bull.  207,  1902;  Zs.  Kr., 
,697. 


Xenotime,  Min.,  p.  748;  App.,  p.  74.  —  Crystals  from  Pisek,  Bohemia;  Krejci,  Ber.  b6hm. 
Ges.  Wiss.,  xliv,  1899.  Crystals  from  Nil-Saint- Vincent,  Brabant;  Prinz,  Bull.  Ac.  Bclg.,  318, 
1904. 

Analyses  of  material  from  Idaho  (7);  Tschemlk  [Verb.  russ.  min.  Ges.,  42,  9,  1905];  Zs.  Kr, 
43,68. 

See  under  uraninite. 

HuasakUe.  A  xenotime  from  Dattas,  Brazil,  was  described  by  Kraus  and  Reitinger,  Zs.  Kr.,  34, 
268,  1901,  as  containing  over  6%  SO,  and  given  the  species  name  husaakite.  Later  analjrses  on 
the  same  material,  Hussak,  Centralbl.  Min.,  533,  1907,  railed  to  confirm  the  large  amount  of  S0„ 
only  0.11%  being  found,  so  that  the  name  must  be  withdrawn.  Analyses  of  octahedral  crystals 
from  Bandeira  do  Mello  and  Sa5  Paulo,  Brazil,  showed  only  small  amounts  of  SO,;  2.68%  and 
1.19%;  Hussak  and  Reitinger,  Zs.  Kr.,  37,  563.  BrOgger  [Nyt.  Maff.  Naturvid., 42, 1.  1904|;Zs. 
Kr.,  41, 429,  discusses  composition  of  xenotime  and  in  anal,  of  crystal  from  Ard  by  Heidenrelch  no 
trace  of  SO,  could  be  discovered.  Huaaakite  identified  as  a  rock  constituent;  Rdsler,  Zs.  Kr.,  36, 
258,  is  stated  by  Hussak,  1.  c,  to  have  been  zircon. 

Yttrialite,  Min.,  p.  512.  —  Discussion  of  chem.  comp.  with  new  analysis;  Hillebrand,  Am.  J. 
Sc.,  13,  145,  1902. 

Occurrence  of  eighteen-pound  mass  at  Barringer  Hill,  Llano  Co.,  Texas;  Hidden,  ibid.,  19, 42o, 
1905. 

Yttrocerite,  Min.,  p.  182.  —  Anal,  of  material  from  Colorado;  Tschernik,  [Verb,  rxias.  min. 
Ges.,  42,  51,  1905];  Zs.  Kr.,  43,  69. 

YttrocraBite.     W.  E.  Hidden  and  C.  H.  Warren,  Am.  J.  Sc.,  22,  515,  1906;  Zs.  Kr.,  43, 18. 

Orthorhombic.  Rude  crystal  found  showing  three  pinacoids,  unit  prism  and  one  orthodome. 
Resembled  fig.  of  3rttrotantalite,  Min.,  p.  738.  Fracture  uneven  and  small  conchoidal.  H.  — 
5.5-6.  G.  «  4.8043.  Black  in  color  with  bright  pitchy  to  resinous  luster.  In  thin  splinters 
under  microscope,  rich  amber  to  light  yellow  color,  and  with  crossed  nicols  shows  a  mixtare  of 
isotropic  and  a  teebly  doubly  refracting  material. 

Comp.,  a  hydrous  titanate  of  the  yttrium  earths  and  thorium. 

Anal,  gives  approximately  1R"0,  3R"*,©,,  IR'^'Oa,  16X10,,  6H,0.     Anal.  (Warren): 

TiO,     NbjO^     Ta^Oj      WO,        UO,        SiO,        CO,       (Yt,Er),0,       Ce^O^,  etc.       Fe,0, 
49.72    present      tr.         1.87         0.64  Ir.         0.68  25.67  2.92  1.44 

ThO,  UO,  PbO        MnO         CaO        MgO        H,0  H,0 

8.75  1.98  0.48         0.13  1.83  tr,  4.36  0.10      -  100.57 

Pyr.  B.  B.  infus.,  assumes  dark  gray  color  and  cracks  open  to  slight  extent.  C.  T.  decrepitates 
slightlv,  gives  off  H,0  and  CO,.  Decomposed  by  HF.  Fme  powder  sol.  with  slight  effervescence 
in  H20O4;  on  addition  of  HCl  and  Zn  a  violet  color  is  first  obtained,  changing  to  blue  gray  and  deep 
blue. 

Occ.     Found  in  Burnet  Co.,  Texas,  three  miles  east  of  Barringer  Hill. 

See  under  Uraninite. 

Yttrotantalitb,  Min.,  p.  738.  —  Occurrence  in  southern  Norway  with  anal,  by  Blomstnnd; 
BrOgger,  Min.  SOd-Nor.  Granitpeg.,  152,  1908. 


SiO, 

A1.0, 

CaO 

MgO 

Na,0 

56.93 

15.42 

24.47 

0.12 

0.29 
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Zarattte,  Min.,  p.  306.  —  Occ.  at  Igdlokunguak,  Greenland;  Bdggild,  Min.  GrOnland,  176. 
Zkaoonits,  see  under  Giamondiie. 

Zeolitbs,  Min.,  pp.  570-610;  App.,  p.  74.  —  Chemical  constitution;  Zambonini,  [Mem.  Ace. 
Line,  5,  344,  6,  102,  1905];  Zs.  Kr.,  43,  395;  Mem.  Ace.  Sci.  Napoli,  14,  88-127,  1908;  Ferro, 
Rend.  Ace.  Line,  14,  (2),  140,  1905;  Baachieri,  Proc.  Soc.  Tosc.,  March,  1907;  Att.  Soc.  Tosc., 
24,  1908;  Panichi  [Pubbl.  R.  Ist.  Firenze,  1908] ;  Zambonini,  Rend.  Ace.  Line,  18,  (1),  67,  1909. 

Loss  of  water  on  ignition  as  means  of  identification;  Goldschmidt  and  Hermann;  Jb.  Min.,  1, 
20, 1906. 

Occurrence  in  Scotland;  Goodchiid,  [Trans.  Geol.  Soc.  Glasgow,  12,  Suppl.,'1-68,  1903];  Zs.  Kr., 
46,  305. 

An  apparenthr  new  leolite  from  granite  of  Baveno,  described  by  Artini;  Rend.  Ace.  Line, 
10, 139. 1901 .    Monoclinic  with  apparent  orthorhombic  symmetry  on  account  of  twinning  on  (100). 

A  :  6  :  i  -  1.1751  :  1  :  0.7845;  p  -  89«»  17J'.    Forms  (100),  (101),  (210),  (lOl),  (l03).    Angles: 
(100)  A  (110)  -  49*»  36';  (lOO)  A  (lOl)  -  56*»  46';  (l03)  A  (100)  -  78*»  8'.     In  radiating  aggre- 
gates.    C!olor  white.     Ax.  pi.  J.  6  (010);  Bxao  JL  b  (010).    2VNa  -47^  13';  fi  -  1.58. 
Formula  given  as  CasAlsSioOia.H20.    Analysis: 

H,0 

2.49  -  99.72 

Fuses  easily  with  intumescence. 

ZeoUte  mimetiea.  jyAehiardi,  ProcSocToaiL,  14,  150, 1905;  22, 160, 1906;  Zs.  Kr.,  43,  491; 
44,664. 

A  zeolite  from  pegmatite  at  San  Piero,  (>ampo,  Elba,  in  small  8  sided  prismatic  crystals. 
£asiiy  cleavable  paraUel  to  prism  faces.  Section  perpendicular  to  prism  shows  a  mimetic  struc* 
ture  with  a  division  into  8  sectors.  White  to  coloriess.  H.  —  4-4.5.  G.  «  2.165.  B.  B. 
decrepitates,  exfoliates  and  fuses  to  white  enamel.    Decomposed  by  HQ.     Formula  proposed: 

R"^"^(Si,0a)^14H,0.    R"  «  Na,,  K,,  Ca;  R'"  -  Al.    Analysis: 

SiO,         AljO,        CaO        SrO         K,0         Na,0  H,0 

I.  61.41  11.15         5.52  1.14         3.31  2.06  13.51  -  98.10 

II.*  62.01         11.35  elS  3.31  2.06  14.52  -  100.05 

*Li,0  and  Cs^O  proven  to  be  present  in  small  amount. 

Author  considers  it  probably  a  new  species,  names  it  for  the  present  "  Zeolite  Mimetiea"  but 
in  case  future  investigation  confirms  its  individuality  proposes  the  name  "  darchiardite  "  in  honor 
of  his  father. 

▲  Hew  ZeoUte.  A,  Pauly,  Zs.  Kr.,  42,  370,  1906.  A  zeolite  occurring  associated  with 
<)uartz,  feldspar,  and  seridte  in  a  rock  lying  between  a  dolomite  and  a  granite  at  Hainburg,  Austria, 
is  considered  as  a  new  species  with  the  following  characteristics.  Isometric,  in  microscopic  grains. 
Coloriess  and  transparent.  Qeavage  ||  (100).  H.  -  3-4.  G.  -  2.4-2.5.  nNa  -  1.507- 
1.508.  Gives  qualitative  tests  for  Na,  Ca,  Al,  SO^,  Si  and  H.O.  Gelatinizes  with  HCl.  Fuses  at 
1-2,  with  intumescence,  to  a  coloriess  glass.    Colors  flame  yellow. 

Zeophyllite.  A.  Pelikan,  Sitz.-ber.  Ak.  Wien,  111,  (1),  334,  1902.  F,  Carnu,  Min.  petr. 
Mitth.,  24, 127, 131, 207, 1905.  R.  Zimmermann.  Centralbl.,  Min.,  246, 1905.  Rhombohedral.  In 
spherical  or  half-spherical  forms  with  radiated  foliated  structure;  these  show  indistinct  rhombo- 
hedral faces  inclined  78^  to  c. 

Cleavage  basal,  perfect.  Dilute  hydrofluoric  acid  yields  di trigonal  etching  fiffures;  trigonal 
contraction  figures  also  appear  (Comu)  after  etching  with  hydrochloric  acid.  H.  *-  3.  u.  -^ 
2.764.     Luster  peariy. 

Ck>lor  white,  coloriess  in  thin  sections.  Translucent.  Refractive  index  w  -»  1.5  approx., 
1.545  (Comu).  Birefringence.  A  uniaxial  center  surrounded  by  a  biaxial  border  (2£  to  27)^); 
becomes  permanently  uniaxial  on  heating. 

Analyses  Zdarek: 

SiO,   AlA  FeA    CaO    MgO  Na,0   K,0   H,0      F 

1.  38.84    1.73     0.10     44.32    0.17     0.38     0.24   8.98     8.23  -  102.99  (less  O,  3.47)  -  99.52 

2.  37.67    46.82    7.52     7.99  -  100 

Occurs  with  natrolite  in  basalt  at  Gross-Priessen,  Bohemia,  north  of  Leitmerits  and  east  of 
Aussi^;  also  (Comu,  Zimmermann)  at  Radzein,  Bohemia,  in  the  amygdaloidal  cavities  of  a  leudte- 
tephnte  with  calcite,  apophyllite,  etc. 

Comu  refers  the  ^rolite  of  the  Hebrides,  Poonah,  etc.,  to  zeophyllite,  Centralbl.  Min.,  80,  1906. 
New  localities,  Kreibitz  near  Rumburg,  Scharfenstein  near  Bensen,  and  Leipa  in  Bohemia. 
•Comu,  Centralbl.  Min.,  80, 1906.     See  GyrolOe. 
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Zeyringite.  [Pantz,  1811.  Taschenb.  Min.  (Leonhaid),  6, 373],  Min.  Mag.,  14,  414.  A  finely 
fibrous,  greenish-white  or  sky-blue  calcareous  sinter  containing  nickel,  from  Zeyring,  Styria. 
Placed  under  aragonite  by  Zepharovich  (Min.  Lexicon  Osterreicn,  1,  28,  1859)  and  Hatle  (Die 
Minerale  des  Herzogthums  Steiermark,  68,  1885) ;  the  latter  spells  zeiringite. 

Zinc,  Min.,  pp.  14, 1052.  —  Crystalsformedby  electrolysis  of  zinc  chloride;  Sapoachnikoff ,  [Jour. 
800.  physico-chimique  russe,  37, 153,  1905];  Zs.  Kr.,  44,  94. 

ZiNCiTE,  Min.,  p.  208;  App.,  p.  74.  —  Artif.  ciystala  from  furnace  at  FalvahQtte,  Scbwientoch- 
lowitz.  Upper  Silesia,  with  oiscussion  of  crystal  forms  and  symmetry;  Sachs,  Centralbl.  Ifin.,  54, 
1905;  see  also  Weber,  ibid.,  205. 

Occurrence  (with  anal.)  from  Olkuschsk  mine  in  Poland;  Antipoff,  [Verh.  mas.  min.  Geo, 
Prot.  38,  41,  1900];  Zs.  Kr.,  36,  176. 

ZiNCKENiTE,  Min.,  p.  112;  App.,  p.  74.  —  Analyses  of  material  from  Wolfsbeig,  Harz;  Guille- 
main  [Inaug.-Diss.,  Breslau,  1898],  Zs.  Kr.,  33,  73. 

Zinkrbmerite.     R,  Schanzer,  Zs.  Kr.,  37,  546,  1903.  —  See  R&merUe, 

ZiNNWALDiTE,  Min.,  p.  626.  —  From  Narsarsuk,  Greenland,  with  anal. ;  Flink.  Medd.  om  GrdnL, 
14,  232,  1898;  24,  110,  1901.  Anal,  of  material  from  York  region,  Alaska;  Schaller,  Am.  J.  Sc., 
24, 158,  1907;Zs.Kr.,44,7. 

Zircon,  Idin.,  p.  482;  App.,  p.  74.  —  Crystals  from  Comba  Robert,  near  Avieliani,  Piedinont; 
Boens,  Att.  Ace.  Napoli,  38,  685,  1903;  crystals  associated  with  ^old  from  Pisek,  Bohemia; 
Krei6i,  Bull.  Acad.  Sci.  Boh^me,  1904;  from  various  Greenland  localities;  Boggild,  Min.  Grdnland, 
82;  from  Lyon  Mt.,  Clinton  Co.,  N.  Y.;  Whitlock,  N.  Y.  Stat«  Mus.  Bull.  107,  69, 1907. 

Cause  of  color;  Spezia  [Atti.  R.  Ace.  d.  Sc.  Turin,  34,  638,  1899],  Zs.  Kr.,  33,  632,  see  alsa 
Stevanovic,  Zs.  Kr.,  37,  622. 

Occurrence  in  Ceylon.    Absorption  spectrum.    Church,  Chem.  News,  86,  270,  1902. 

Study  of  variation  in  specific  gravity,  index  of  refraction  through  heating,  etc. ;  notes  on  crystals 
from  Rio  Doce,  Brazil;  North  Carolina;  Rothe  Wand,  Pfitschthal;  artificial  from  Hautefeuille; 
StevanoviJi,  Zs.  Kr.,  37,  247, 1902 ;  see  also  Koechlin,  Min.  Mitth.,  22,  368,  1903. 

Irregularly  developed  crystals  from  Ceylon  with  description  of  effect  of  heat  upon  their  physical 
properties;  Spencer,  Min.  Mag.,  14,  43,  1904. 

Anal,  from  Sundsvale,  Sw^en;  Tschemik,  [Jour.  phys.  chim.  russe,  36,  457,  712,  1904] ;  Za.  Kr., 

43,  78. 

Analysis  of  a  radioactive  malacoriAiVie  material,  containing  helium  and  argon ;  Kitchin  and 
Winterson;  Jour.  Chem.  Soc,  89,  1568,  1906.  Discussion  of  chem.  comp.  of  malacon;  Zambonini, 
Mem.  Ace.  Sci.  Napoli,  14,  72,  1908. 

Different  modifications;  Spencer,  Geol.  Mag.,  (5),  1,  552;  Brit.  Ass.,  562,  1904. 

"  CyrtolUe  "  from  feldspar  quarry  at  Bedford,  N.  Y.;  Luquer.  Am.  Geol.,  33,  17, 1904. 

In  granite  from  Montorfano,  Northern  Italy;  Tacconi,  Rena.  Ace.  Line,  14,  (2),  88,  1905. 

AuerbachUe  irom  the  neighborhood  of  Mariupol,  Gov't  Ekaterinoslaw,  Russia,  has  been  investi- 
gated by  Jeremejeff ;  it  agrees  with  zircon,  but  is  often  much  altered;  the  associated  rock  is  not  a 
siliceous  schist  but  consists  of  a  mass  of  albite  crystals.  Bull.  Acad.  Sci.  St.  Pet.,  7,  89,  1897,  Zs, 
Kr.,31,512. 

ZoisrrB,  Min.,  pp.  513,  1035;  App.,  p.  75.  — r  Crystals  from  Chester,  Mass.,  show  following  new 
forms:  g  (510),  h  (410),  i  (950),  /  (540),  y  (221),  A  (212),  B  (141)  and  several  others  of  doubtful 
nature;  Palache,  Am.  J.  Sc.,  24,  249,  1907. 

Association  with  epidote  and  the  chem.  and  crys.  relations  of  the  two  species,  see  under  epidote. 

Red  zoisite  from  Mahren  with  anal. ;  Slavfk,  Centralbl.  Min.,  686,  1901 .  Anal,  of  material  from 
Monte  Corchia,  Tuscany;  Manasse,  Proc.  Soc.  Tosc.,  Jan.,  1906.  Occurrence  (with  anal.)  from 
Trace  mine,  Juarez  district.  Lower  California;  Farrington, Field  Columbian  Mus., No.  112;  Zs.  Kr., 

44,  539. 

Occurrence  near  Baltimore,  Md.)  Am.  J.  Sc.,  11, 171, 1901. 
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PREFATORY  NOTE. 


The  Sixth  Edition  of  the  Ssrstem  of  Mineralogy  was  published  in  1892;  the  First  Appendix 
i^jpeaied  in  1899  and  the  Second  Appendix  in  1909.  The  present  issue,  which  is  the  Third 
Appendix,  covers  as  far  as  possible  the  period  between  Jan.  1,  1909,  and  Jan.  1,  1915,  or 
six  years  in  all.  The  fact  that  since  August,  1914,  the  European  war  has  materially  affected 
the  mail  service  from  foreign  countries,  makes  it  probable  that  some  publications  appearing 
after  that  date  have  not  been  received.  All  of  the  important  Journals,  however,  have  been 
obtained  for  this  period  and  their  contents  reviewed. 

That  investigators  in  mineralogy  have  been  active  during  the  last  six  years  is 
evidenced  by  the  sise  of  this  Appendix  as  well  as  by  the  fact  that  about  one  hundred 
and  eighty  new  mineral  names  have  been  proposed.  Of  these  minerals  which  have  received 
new  names  about  one-third  are  apparently  well  established  species.  The  others  are  clearly 
to  be  considered  as  varieties  of  already  well-known  species  or,  because  of  their  incomplete 
investigation,  must  for  the  present  be  considered  of  somewhat  doubtful  authenticity.  The 
division  of  the  new  names  into  the  three  classes,  (1)  of  varieties,  (2)  of  doubtful  species, 
(3)  of  established  species,  is  indicated  by  the  three  kinds  of  type  used  in  the  Classified  List 
to  be  found  on  pages  ix-xiii. 

In  general  the  present  Appendix  follows  closely  in  its  character  and  arrangement  the 
precedents  established  by  the  two  previous  issues.  As  in  the  Second  Appendix,  no  attempt 
hsa  been  made  to  recalculate  angles,  ratios,  etc.;  the  author's  figures  being  accepted  in  each 
case  as  published.  In  order  to  limit  the  sise  of  the  volume  as  far  as  possible  it  has  been 
found  necessary  to  treat  the  material  very  briefly  and  concisely.  With  the  increased  activity 
in  crystallographic  investigations  the  number  of  new  forms  observed  upon  the  crystals  of 
established  species  has  become  very  large.  It  was  found  impracticable  to  properly  list  all  of 
these  new  forms  and,  after  careful  consideration  of  the  matter,  it  was  decided  to  omit  them 
entirely  whoiever  the  mineral  in  question  was  one  whose  crystal  character  and  habit  were 
already  well  understood.  In  all  cases,  however,  where  an  article  described  a  new  crystal 
form,  that  fact  is  noted  in  the  reference  to  it. 

The  most  important  single  new  development  in  mineraloi^cal  investigation  during  the 
period  covered  by  this  Appendix  has  been  the  use  of  the  X-Ray  as  a  means  of  studying 
the  molecular  structure  of  crystals.  The  first  paper  on  this  new  line  of  attack  was  published 
in  1912  and  since  then  a  number  of  investigators  have  been  active  in  this  field.  While  only 
&  beginning  has  been  made,  the  results  already  achieved  have  been  of  great  interest  and  show 
that  much  may  be  expected  in  the  future  from  this  method  of  investigation.  While  the 
iTvork,  so  far,  has  been  largely  physical  in  character,  it  has  so  large  a  bearing  on  future 
crystallographic  work  that  it  has  seemed  advisable  to  give  a  short  bibliography  of  the  more 
important  piq[)ers  that  have  appeared.  This  will  be  found  at  the  end  of  the  usual  bibli- 
ogrsiphy  on  p.  vi«  The  list  has  been  largely  compiled  from  references  givea  by  W.  H. 
Bragg  and  W.  L.  Bragg  in  "  X-Rays  and  Crystal  Structure'',  a  book  which  summarises  the 
w^ork  already  done  in  this  field. 

During  the  period  covered  by  this  Appendix  the  following  new  Journals  have  appeared; 
tbe  abbreviations  adopted  in  referring  to  them  are  indicated  after  the  titles: 

Fortschritte   der   Mineralogie,   Kristallographie   und   Petrographie.    G.   Linck.    Vol.    1. 
1911.     (Fortschr.  Min.).    • 

Beitrftge   zur   Krystallographie   und    Mineralogie.    Victor   Goldschmidt.    Vol.    1,    1914 
<Beitr.  Kr.). 

m 
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Chemie  der  Erde.    K.  Linck.    Vol.  1,  1914.    (Chem.  Erde.) 

For  the  explanation  of  the  other  Albf^viaiwM  made  use  of  in  the  ease  of  periodicals, 
also  of  the  crsrstallographical,  optical  and  chemical  symbols  employed,  reference  is  made  to 
the  Introduction  to  the  System  (1892),  pp.  xlv-li  and  pp.  ziii-xl.  General  abbreviatioDS  are 
explained  on  pp.  Ixi-lxiii. 

The  bibliography,  while  not  intended  to  be  exhaustive,  contains,  it  is  thoaghti  the  titlei 
of  all  important  volumes  published  between  1909  and  1915. 

Yalb  Uniysbsitt, 
New  Hatsn,  Conn.,  June  1,  1915. 
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CLASSIFIED  LIST  OF  NEW  NAMES 


I.  NATIVE  ELEMENTS,  Min.,  pp.  2-32. 
Tantalum  (p.  70). 

II.  SULPHIDES,  TELLURIDES,  ARSENIDES,  ETC.,  Min.,  pp.  33-108. 

Risopatronite  (p.  68).    Same  as  Patronite,  App.  II,  p.  79. 
Temiskamite  (p.  77),  Ni4AB3. 
Mancherite  (p.  48),  NisAsi. 
Melnikovite  (p.  49),  FeSi. 
Ananoferrite  (p.  8),  FeAst.    Pyrite  Group. 
CotMltnickeliiyrite  (p.  21),  (Co,Ni,Fe)Ss.     Pyrite  Group. 
Empressite  (p.  27),  AgTe. 
MxTTBMANNiTB  (p.  53),  (Ag,Au)Te. 

III.  SULPHO-SALTS,  Min.,  pp.  109-161. 

Vrbaite  (p.  83),  TlAsiSbSi. 

EiCHBEROiTE  (p.  26),  (Cu,Fe)iS.3(Bi,Sb)iSt. 

Platynite  (p.  61),  PbS.BisSt. 

Weibuixite  (p.  84),  2PbS.Bi4S^i 

Wiltshireite  (p.  85).    Same  as  Rathite,  App.  I,  p.  58. 

Samaonite  (p.  09),  2AgsS.MnS.SbsSi. 

Goldfieldite  (p.  34),  5CusS.(Sb,Bi,A8)t(S,Te)t. 

IV.  CHLORIDES,  BROMIDES,  IODIDES,  Min.,  pp.  152-182. 

Moaeahe  (p.  53).    A    mercury,  ammonium    compound,  containing  chlorine  sulphuric  oxide 

and  water. 
Mercur-ammonite  (p.  49).    Synonym  for  Kleinite,  App.  II,  p.  59. 
Baeumlerite  (p.  10).    Same  as  Hydrophilite,  Min.,  p.  161. 
Yttrofloorite  (p.  86).    Fluoride  of  calcium  and  yttrium. 
Cerfluorite  (p.  18).    Fluoride  of  calcium  and  cerium. 

OXTCHLORIDEB. 

Bromatacamite  (p.  15).    Var.  of  Atacamite,  Min.,  p.  172. 
Htdbomelanothallite  (p.  40),  CuClt.CuO.2HsO. 

V.  OXIDES,  Min.,  pp.  183-260. 

Schaumopal  (p.  70).    Var.  of  Opal,  Min.,  p.  194. 
Hematogeltte  (p.  37).    Colloidal  Fe«Ot. 
Chbomitite  (p.  20),  FeCrOt. 

Guadarramite  (p.  34).    Var.  of  Ilmenite,  Min.,  p.  217. 
SiTAPABiTE  (p.  72),  9MnsOi.2Fe«Oi.MnOs.3CaO. 
Vredenbnrsite  (p.  83),  3Mni04.2Fe«Oa. 

tz 
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Htdboub  Oxides. 

Alaitb  (p.  1),  ViOi.HiO. 

Sporogelite,  Guachite,  Kliachtte,  Kljakite,  (p.  74).    Colloidal  form  of  AhOiJU)* 

Ehrbnwerthite  (p.  27).    Colloidal  form  of  Fe«0|.H«0. 

Ferrobrucite  (p.  30),  Metabrucite  (p.  49).    Var.  of  Brudte,  Min.,  p.  252. 

Shantavbkitb  (p.  72).  Al«0s.4H«0. 

SxEMMATiTB  (p.  72),  3MnO|.2F^t.6HiO. 

Beldongbite  (p.  11),  6MiiiOt.Fe«Oi.8H«0. 

Wolftonite  (p.  86),    Same  as  Hetierolite,  Min.,  p.  259. 

VI.  1.  CARBONATES. 

A.  Anhtdbous  Carbonates,  Min.,  pp.  261-293. 

Cobaltocalcite  (p.  22),  Lublinite  (p.  46),  Vaterite  (p.  82).    Var.  of  Caldte,  Min.,  p.  262. 
Ponite  (p.  61),  Zincorodochrosite  (p.  87).    Var.  of  Rhodochrosite,  Min.,  p.  278. 
NicholBonite  (p.  56).    Var.  of  Aragonite,  Min.,  p.  281. 

B.  Acid,  Basic  and  Htdbous  Carbonates,  Min.,  pp.  293-309. 

Tbihtdbocalcite  (p.  79),  CaCOt.3HsO. 

Pentahtdbocalcite  (p.  59),  CaC0s.5H«0. 

Gajite  (p.  S2),    Hydrous  calcium,  magnesium  carbonate. 

Sticfatite  (p.  75).    A  Chrom-brugnateUite,  2MgC0t.5Mg(0H)s.2Cr(0H)a.4H^. 

VI.  2.  SIUCATES. 

A.  Anhtdbotts  SnjCATES,  Min.,  pp.  310-562. 

RiTsite  (p.  68),  (Ca,Nat)Si^». 

Ac^urite  (p.  1).    Var.  of  Orthoclase,  Min.,  p.  315. 

Natronsanidine  (p.  54),  Barbierite  (p.  10).    Sodarorthodase. 

Isomicrocline  (p.  42).    Var.  of  Microcline,  Min.,  p.  322. 

Camegieite  (p.  18).    Sodium-anorthite,  NaiO.AlsOs.SiO|. 

Anemottshe  (p.  5).    A  feldspar,  Naf0.2Ca0.3Al^t.9SiO|. 

Pseudojadeite  (p.  62).    Near  Jadeite,  Min.,  p.  369. 

Pseudolavenite  (p.  62).    Near  Lavenite,  Min.,  p.  375. 

Pyrozmangite  (p.  65).    A  manganese  pyroxene. 

Anophorite  (p.  6),  Bababudanite  (p.  10),  Imerinite  (p.  41),  Juddite  (p.  42),  Spesiaite  (p.  73). 

Var.  of  Amphibole,  Min.,  p.  385. 
Fasemephrite  (p.  29),  Nephritoid  (p.  55).    Var.  of  Nephrite,  Min.,  p.  386. 
Calciopaligorskite  (p.  16).    Near  Paligorskite,  Min.,  p.  398. 
Ussingite  (p.  81),  HNatAl(SiOt)t. 
Morganite  (p.  53),  Vorobyevite,  Worobewite,  Worobieffite   (p.  83).     Var.   of   hayif   MiiL, 

p.  405. 
DidymoUte  (p.  26),  2Ca0.3AbOt.9SiOk. 
Belmontite  (p.  12).    A  silicate  of  lead. 
Losite  (p.  46).    Var.  of  Cancrinite? 
Natrodavyne  (p.  54).    Var.  of  Davyne,  Min.,  p.  428. 
Molybdosodalite  (p.  52).    Var.  of  Sodalite,  Min.,  p.  429. 
Sylvialite  (p.  76).    The  scapolite  molecule  containing  sulphuric  oxide. 
Velardefiite  (p.  82).    Member  of  Melilite  Group,  2CaOAbOt<SiO». 
Viridine  (p.  83).    Var.  of  Andalusite,  Min.,  p.  496. 
Thortveitite  (p.  78),  (Sc,Y)sSis07. 
Tawmawite  (p.  76).    A  chromiferous  epdiote. 
Ferroprehnite  (p.  30).    Var.  of  Prehnite,  Min.,  p.  530. 
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Cnsteiite  (p.  24),  Cat(OH,F)SiOt. 

Anqarautb  (p.  5),  2(Ca,Mg)0-5(Al,Fe)^t.6SiC)k. 

CeboUite  (p.  18),  HsAlsCai8uOi«. 

Bazzite  (p.  12).    A  silicate  of  scandium,  etc. 

Grotfaine  (p.  34).    A  silicate  of  calcium,  aluminium  and  iron. 

Manandonhe  (p.  47),  HaJiiAliiB^SiiOM. 

B.  Htdbotjb  Silicates,  Min.,  pp.  663-711. 

Debcksitb  (p.  25).    A  seolite,  (H,K,Na)i(Mg,Ca)(AI,Fe)t(SiA)i.9H^. 

Epidesmine  (p.  27).    Same  as  for  Stilbite. 

Epinatrolite  (p.  28),  Metanatrolite  (p.  49).    Var.  of  Natrolite,  Min.,  p.  600. 

SteUerite  (p.  74),  CaAliSiA8.7HiO. 

HTDROTHOiiSONiTB  (p.  40),  (Ht,Nai,Ca)AIiSisOs.5H«0. 

Achiardite  (p.  1).    Synonym  for  Dachiardite,  App.  II,  p.  113. 

Arduinitb  (p.  8).    A  zeolite. 

HALLERrrB  (p.  35).    A  lithium  paragonite. 

Bauerite  (p.  12).    Alteration  of  biotite,  SiOs.xH^. 

tt-Chloritite  (p.  2),  Mingu^tite  (p.  52),  Tolypite  (p.  78),  Sheridanlte  (p.  72).    In  Chlorite  Qzoup^ 

Min.,  pp.  643-664. 
Lefkaabflstos  (p.  45).    Var.  of  Serpentine,  Min.,  p.  669. 
Pseudodeweylite  (p.  62).    Near  Deweylite,  Min.,  p.  676. 
Parasepiolite  (p.  58),  HaMgsSijOu. 
FantBihite  (p.  28),   (Al,Fe)sOs.2SiOi.2HsO.     Intennediate  between  Kaolinite,   Min.,  p.  685,. 

and  Chloropal,  Min.,  p.  701. 
Paramontmorillonite  (p.  58),  HtAU3i40u.5HiO. 
Batchelobitb  (p.  11),  AU0i.2Si0iA0. 
Shattackite  (p.  72),  2CuSi08.H/). 
Bisbeeite  (p.  14),  CuSiOt.H/). 

Zamboninite  (p.  87).    Synonym  for  MtUlerite,  App.  11,  p.  72. 
Gageite  (p.  31),  8(Mn,Mg,Zn)0.3SiOi.2H«0. 
HodgUnsoiiite  (p.  38),  3(Sn,Mn)O.SiOk.H«0. 

Tabtabkaite  (p.  76).    Hydrous  silicate  of  aluminium  and  magnesium. 
Luigite  (p.  47).    Synonym  for  Aloisite,  App.  II,  p.  3. 
Seailesite  (p.  71),  NaB(SiO,)tJI«0. 
FacBJTE  (p.  61),  HitFcftMn^iAt. 
PiLBABiTB  (p.  60).    Hydrous  silicate  of  thorium,  uranium  and  lead. 

TiTANO-SlUCATBS,  TrTANATBB,  Min.,  pp.  711-724. 

Uhligite  (p.  81).    A  member  of  Ziikelite-Keilhauite  Group,  Ca(Ti,Zr)di.Al(Ti,Al)Oi. 
JoAQUiNiTB  (p.  42).    A  titano-eilicate  of  calcium  and  iron. 
Moleiigraallt^  (p.  52).    A  titano-silicate  of  calcium  and  sodium. 
Axizonite  (p.  8),  FetlUH. 

VI.  3.  NIOBATES,  TANTALATES,  Min.,  pp.  725-746. 

Samir6sita  (p.  69).    A  niobate  of  uranimn. 

Ris(iRm  (p.  68).    A  niobate  of  the  yttrium  metals. 

Stibiocolumbite  (p.  74).    A  i^ynonym  for  Stibiotantalite,  App.  I,  p.  64. 

Fi^UMBONiOBiTB  (p.  61).    A  niobate  of  yttrium,  uranium  and  lead. 

Wiikita  (p.  84).    A  niobate,  titanate  and  silicate  of  iron  and  the  rare  earths. 

Ampangab^ite  (p.  3).    A  niobate  of  uranium,  etc. 

Betailte  (p.  13).    A  niobate  and  titanate  of  uranium,  etc. 
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VI.  4.  PHOSPHATES,  ARSENATES,  ETC.,   Min.,  pp.  747-«70.  m 

PsEUDOHETEROsiTE  (p.  62).    Intermediate  between  tryphylite  and  heterodte.  ^ 

Hydroxyapatite  (p.  40),  Ca4(Ca.OH)(P04)i.    Voelckerite  (p.  83),  Ca4(CaO)(P04)i.    Fennorite  ^^ 

(p.    29),    (Ca,Sr)4Ca(OH,F)(P,A8)OJi.     Wilkeitc    (p.  85),    3Ca,(P04)i.CaCOt.3Ca4(Si04)         '^' 

(S04)l.CaO.    All  members  of  the  Apatite  Group,  Min.,  pp.  762-775.  ^ 

Ftemontite  (p.  31),  Natramblygonite  (p.  54),  (Na,Li)Al(0H,F)P04. 
Jeiekite  (p.  42),  Na4CaAl(A10)(F,OH)4(P04)i. 
Lacroixitc  (p.  44),  Na4(Ca,Mn)4Al,(F,OH)4P«Oi6.2H,0.  ^^ 

Soumansite  (p.  73).    A  hydrous  fluo-phoephate  of  aluminium  and  sodium. 

Flajolotitb  (p.  30),  4FeSb04.3HiO.  ! 

Nauruite  (  p.  54) .    Colloidal  form  of  (SCasPaOg)  -|-  (Ca(OH),.CaF,) .  I 

Cobaltoadamite  (p.  22).    Cuproadamite  (p.  23).    Var.  of  Adamite,  Min.,  p.  786.  '^ 

FluocoUophanite  (p.  30).    Var.  of  Collophanite,  Mm.,  p.  808.  }^ 

Quercyite  (p.  66).    A  mixture  of  calcium  phosphates. 
Sicklerite  (p.  72),  FeiOs.6Mn0.4P«0».3(Li,H)sO. 
Palaite  (p.  57),  5Mn0.2P,Ot.4HsO. 

Stewarttte  (p.  74).    Hydrous  manganese  phosphate.  tii 

o-Kertschenite        (p.       2),       5R0.2FeiOi.3PjOs.23HiO,        /9-Kertbchenite        (p.      14),       . 

R0.Fe*0,.PA.7H|0,    Oxykertbchenite    (p.   57),     R0.4Fej03.3PiO».21H,0.     Alteration 

products  of  Vivianite,  Min.,  p.  814. 
Vilatehe  (p.  82).    Hydrous  iron  manganese  phosphate.    Near  Strengite,  Min.,  p.  822. 
Ludnite  (p.  46).    Same  composition  as  Variscite,  Min.,  p.  824. 
Hewettite  (p.  38),  Metahewetdte  (p.  49),  Ca0.3ViOft.9H«0. 
Pascoite  (p.  58),  2Ca0.3V|Oi.llHsO. 
PiNTADOiTB  (p.  60),  2CaO.Vj0..9HiO. 
Hiigelite  (p.  39).    Hydrous  lead-zinc  vanadate. 
Salmonsite  (p.  69),  FeiOs.9Mn0.4PsOt.l4H«0. 
Tsnmebite  (p.  80),  Preslite  (p.  62).    Basic  lead-copper  phosphate. 
TuRANiTB  (p.  80),  5CuO.VfO».2HjO. 
Bartfaite  (p.  11),  3Zn(AsOs)s.Cu(OH)t.H^. 
Vasheotite  (p.  82),  4AlsOi.3PsO».30HsO. 
Paraviyianite  (p.  58),  (Fe,Mn,Mg)iPs08.8H«0. 
RoscrfRrrE  (p.  68),  (Mn,Fe,Ca),Al(OH)(P04)i.2HiO. 
YuKONiTE  (p.  86).    Hydrous  arsenate  of  iron  and  calcium. 
EouEiiTE  (p.  27).    Hydrous  basic  phosphate  of  ferric  iron,  calcium  and  aluminnim.    Near 

Borickite,  Min.,  p.  852. 
Fouch^rite  (p.  31).    Same  as  fucherite,  which  is  near  Borickite,  Min.,  p.  852. 
Rosi£r£8ite  (p.  68).    Hydrous  phosphate  of  aluminium,  lead  and  copper. 
Ttuyamunite  (p.  81).    Hydrous  urano-vanadate  of  calcium. 
Uvanite  (p.  81).    2UO,.3^feO,.15H,0. 
Femandinite  (p.  29),  CaO.Vt04.5VsOi.l4H,0. 
Feroanite  (p.  29),  Ui(V04)i.6HjO. 
Hinsdalite  (p.  38),  2Pb0.3Fe«Os.2SOi.P«0».6HsO.    In  group   with   Svanbergite,  Corkite,  and 

Beudantite. 

VI.  5.  BORATES,  URANATES,  Min.,  pp.  874-893. 

Neocolemanite  (p.  54).    Same  as  Colemanite,  Min.,  p.  882. 
Inyoite  (p.  41),  2Ca0.3B«0,.13HsO. 
Meyerhofferite  (p.  50),  2Ca0.3BsOi.7HiO. 

VI.  6.  SULPHATES,  CHROMATES,  Min.,  pp.  894-081. 

Bassanitb  (p.  11),  CaS04. 

HoKTTTOLiTE  (p.  39),  Angleso-barite  (p.  6).    Sulphate  of  lead  and  barium. 

Millobeyichite  (p.  51).    Ferric  aluminium  sulphate. 
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SzoMOLNOKiTE  (p.  76),  FeSOi.HiO.    Same  as  Ferropallidite,  (p.  30).  App.  II,  p.  42. 

Hezahydrite  (p.  38),  MkS04.6HsO. 

Vernadskite  (p.  82),  3CuS04.Cu(OH)t.4HtO. 

Beaverite  (p.  11),  CuO.PbO.Fe*0,.2SO|.4HsO. 

Rhomboclasb  (p.  67),  Fe«Oi.4SOs.0HsO. 

Calafatite  (p.  15),  Galafatite  (p.  32).    Near  Alunite. 

Almeriite  (p.  2),  Als(S04)i.NasS04.6Al(OH)s.HsO. 

Minaangiite  (p.  51),  V«04.3SOs.l6HsO. 

VI.  7.  TUNGSTATES,  MOLYBDATES,  Min.,  pp.  982-9»2. 

Ferntmigstite  (p.  30),  Fei0t.W0t.6H«0. 
Xoechlinite  (p.  43),  Bi«Oi.MoOi. 

Vm.  HYDROCARBON  COMPOUNDS,  Min.,  pp.  M^1024. 
Delattmitb  (p.  25).    Rdated  ta  SucdDite,  Min.,  p.  1002. 
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Achiardtta*    B.  Koechlin,  Min.  Mitt.,  81,  94,  1912. 

Used  as  flynonym  for  dachiardile.    See  teolile  mimetiea,  App.  11.,  p.  118. 

Acbliisite.  W.  F.  PeUerd,  [Papen,  Roy.  Soc.  Tasmania,  191,  1910];  Min.  Mag.,  16,  86% 
1913. 

A  green  alteratioo  product  of  topai  resembling  steatite  in  appearanee  but  near  soda- 
mica'in  composition. 

AcMiTS,  ^Idrite,  Min.,  p.  364;  App.  I,  p.  1 ;  II,  p.  1. — ^Relations  to  emUUiU,  diap/side,  hedenr 
hergiie  and  tpodumens  discussed  with  list  of  known  crsrstid  forms  and  combinations;   Zam* 


bonini,  Zs.  Kr.,  46,  1,  1909.  From  granite  pegmatite,  Quincv,  Mass^  with  crystalicMpaphio 
and  optical  description  and  anal.;  new  aadal  ratio  siven;  Falacbe  and  Warren,  Am.  J.  So.,  81, 
533,  1911;  Zs.  Kr.,  49,  332,  1911.  Anal,  of  material  from  the  Ilmen  Mts.,  Russia;  Baljankin, 
[Ber.  Polytech.  Inst.  St.  Pet.,  18,  136,  1909],  Zs.  Kr.,  61,  283,  1912.  Anal,  and  coticd  study 
of  two  Tanadhim-bearing  asgviUa  from  Ubby,  Mont.;  Larsen  and  Hunt,  Am.  J.  Sc,  86,  289, 
1913;  Zs.  Kr.,  68,  209,  1913.  DiscusBion  of  composition  with  new  anaL  of  material  from 
Brevik,  Norway;  Hillebrand,  Min.  Mitt.,  88,  247,  1913. 

Adamitb,  Min.,  p.  786;  App.  II,  p.  1. — Crystals  from  Island  of  Thasos,  Turk^,  with 
new  fornm,  axial  ratio,  optical  characters  and  anaL  given;  Rosicky,  Bull.  Ac.  Sc.  Bohtme, 
18,  1908.  CryiGrtals  from  Mte.  Valerio,  CampigUa  Marittmia.  Italy;  Aloisi,  Riv.  Min.,  89, 
58,  1909.  Pleochroism  on  specimen  from  ChafLarcillo,  Chile,  described;  Spencer,  Min.  Mag,, 
17,  114,  1914.  Anal,  of  material  from  Reichenbach  near  Lahr,  Baden;  DQrrfeld,  Za.  Kr.. 
61,  279,  1912. 

^Snigmatitb,  Min.|  p.  403;  App.  I,  p.  2;  II,  p.  1.— ^^rystals  of  eossuriie  irom  the 
Island  of  Pantdleria,  Italy,  with  derivation  of  aiiial  ratio.  Optical  characters  wad  anal,  given. 
Chem.  constitution  and  rdations  to  other  amphiboles  discussed.    Soellner,  Zs.  Kr.,  46, 518, 1909. 

iBscHTNiTE,  Min.,  p.  742.  —  Anal,  of  material  from  Norway,  probably  Hitter5;  Tsohemiky 
Bull.  Ac.  St.  Pet.,  8,  389, 1908;  Zs.  Kr.,  60,  66,  1911. 

AiNAUTE.  —  See  under  Casnierite, 

Aglaurite.  B.  Handman,  [Zs.  Min.  Qeol.,  Stuttgart,  1,  78,  1907],  Min.  Mag.,  16,  415^ 
1910.    A  variety  of  orthodam,  which  see. 


AKsmiAifm,  Min.,  p.  476;  App.  II,  p.  1.  —  Relations  to  melilite  group,  see  under 

Alalte.    K.  Nenadkewiitch,  BuU.  Ac.  St.  Pet..  8,  185,  1909;   Zs.  Kr.,  61,  91,  1912. 
In  soft,  compact,  moss-like  masses.    Colordark  bluish  red  with  silky  luster.   Rare.   Comp. — 
yiOi.HiO.     Occ.  at  Tjuja-Majun,  south  of  Andidjan  in  the  foot  hills  of  the  Alai  Mts.,  Turicestan. 

Alamobitb.  App.  II,  p.  1.  —  Description;  Palache  and  Merwin^  Zs.  Kr.,  46,  513, 1909; 
see  App.  II.    Optical  study  gave  the  following  new  facts:   for  Na-light,  a^  1-947, /S"  1-961, 

}">  1-968.    Strong  dispersion  of  optic  axes.    2V  for  Na-light-■65^    Optically  — .    Merwin. 
.  Wash.  Ac.  Sc.,  4,  253,  1914.    Artif.  formation  and  optical  study;    Kraus,  Cooper,  and 
Klein,  CentralbL  Min.,  289,  1912. 

ALBrrB,  Min.,  pp.  327,  1025;  App.  I,  p.  2;  II,  p.  2.  —  Ciytt  —  From  Beaume,  near 
Oahc,  Piedmont,  with  anal.;  Colomba,  Riv.  Min^  88,  35,  1909;  from  benitaUe  locality,  San 
Benito  Co.  CaL.  Louderback,  Bull.  Uni.  Cal.  Geol.  Dept.,  6,  331, 1909;  Drever  and Goldschmidt, 
N.  Jb.  Min.,  Beil.-Bd.  89,  537,  1910,  on  albite  crystals  from  Greenland  see  ref.  in  App.  II 
to  Medd.  om  Grdnland,  84,  1907.  The  new  elements  as  printed  in  App.  II  containea  mis- 
prints. The  correct  values  are  as  follows:  a  :&:  e  -  0-6367  : 1  :  0*5593;  a  »  94"*  15', 
^  —  116^  37',  Y-87®  41'.    From  glacial  gravels  found  in  the  government  of  Moscow,  Russia; 
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Fersman,  Bull.  Ac.  St.  Pet.,  4,  733,  1910:  from  lawsonite  schists,  Marin  County,  CaL; 
Schaller,  Zs.  Kr.,  48,  550,  1910;  U.  S.  G.  S.,  BuU.,  490,  48,  1911;  from  Alpe  Vegiia, 
near  Varzo,  Piedmont; '  Lincio,  Att.  Ace.  Torino,  46,  728,  1910.  Twin  from  Four-la-BnMique, 
Puy-de-D6me;  Gonnard,  Bull.  Soc.  Min^84,  48,  1911. 

Anal.  —  From  Epprechtstein  and  Grossen  Waldstein,  Fichtelgebirge,  Bavaria;  Dfiirfekl, 
Zs.  Kr.,  48,  563,  1909;  from  near  Povienetz,  Olonetz,  Russia;  Borisov,  Trav.  Soc.  Nat.  St. 
Pet^  40,  23,  1909;  Zs.  Kr.,  81,  286,  1912;  from  a  Norwegian  locality,  probably  Langesundf jord; 
Tsdbemik,  Bull.  Ac.  St.  Pet.,  3, 903, 1909;  Zs.  Kr.,  61,  97, 1912;  from  Saidh^  Comitat  Gomdr. 
Hungary;  Mauritz,  Fdldt.  A6zl..  40,  541,  581,  1910;  from  Mont  de  la  Saxe,  near  Cour- 
mayeur,  Valle  d'Aosta,  Italy,  witn  description  of  crystals  containing  1*84%  BaiO;  Colomba, 
Att.  Ace.  Torino,  46.  399,  1910;  from  Mt.  Ruwenzori,  Congo  Free  State;  Colomba,  Sep. 
Pub.,  "II  Ruwenzori' ,  2,  281:  Zs.  Kr.,  60,  511,  1911;  from  Maddalena  archipdago,  Sardinia; 
Lovisato,  Mem.  Ace.  Line,  9,  404,  1913;  of  oligoclase-albite  from  Kulachtmsky  Otrjad  in 
southern  Urals;  Arschinov,  Sep.  Pub..  Moscow,  1911;    Zs.  Kr.  68^  603,  1914. 

A  new  anal,  of  albite  from  tne  nephelite-corundum-beanng  lyenite  from  Biudeadl, 
Renfrew  Co.,  Canada,  compared  with  analyses  of  albite  from  the  quarts-bearing  pegmatite 
at  Amelia  Court  House,  Va.,  ^owed  closely  agreeing  ratios,  proving  that  an  excess  of  neither 
Al^t  nor  SiOs  may  exist  in  albite  in  the  form  of  solid  solution;  Foote  and  Bradkgr,  Am. 
J.  Sc^  88,  47,  1913. 

Occ  —  In  ophite  (diabase)  from  San-Bartholomew  near  Aloobaga,  Portugsl;  Souza- 
Brandao,  [Com.  Serv.  Geol.  Portugal,  7,  85,  1908;  8,  12,  1908],  Zs.  Kr.,  49,  296,  296,  1911; 
from  Zdptau,  Moravia;  Kretschmer,  Min.  Mitt.,  80,  104,  1911. 

Study  of  changes  •  in  -crystal. .angLes>  with  .variation « of  v  tjmpenvUire .  4sd .  companaoiii  with 
similar  changes  in  other  members  of  planodase  group:  Rinne,  Centralbl.  Min.,  70S,  1914. 
Change  on  heatinf^;  Merwin,  J.  Wash.  Ac.  Sc.,  1,  59, 1911. 

AtiH,  formation;  Baur,  Zs.  Anorg.  Chem.,  72,  119, 1911. 

Allanite,  Min.,  p.  522;  App.  I,  p.  2;  II,  p.*  2. — Crystals  with  anaL  ffom  the 
Radautal,  Harz  Mts.;  Fromme,  Mm.  Mitt.,  88,  305, 1909;  frcxn  ocmtact  zones  near  Kiistiaiiia, 
Norway:  Goldschmidt,  Videnidcapsselskapets  Sknfter,  No.  1,  420,  1911.  Qiem.  oomp.: 
TKhenuk,  Vh.  Min.  Ges..  46,  285,  1907.  Two  anal,  of  material  from  Yttert>y  and  Fahm, 
Sweden;  Tschemik,  Vh.  Min.  Ges.,  46,  265,  285,  1907:  Zs.  Kr.,  47,  292,  293,  1909;  anaL 
of  material  containing  scandium  from  Impilaks,  Finland;  Meyer,  Ber.  Ak.  Wias.,  379,  1911; 
anal,  from  Ambatofotsikely,  Madagascar;  Lacroix^  Bml.  Soc.  Min^  86,  231.  1912.  Iso- 
morphous  mixtures  with  epidote  from  near  Kristiania,  N<»way;  Goldschmiat,  CentralbL 
Min.,  4,  1911.  Occ.  at  Hohenstein  in  Kremstal,  Lower  Austria;  Reinhold,  Min.  Mitt.,  88, 
376,  1909. 

AUcharite.    B.  JOek,  Zs.  Kr.,  61,  275, 1912. 

Orthorhombic.  Axes,  a:h:  €-0-9284  : 1  :  0*6060.  Observed  forms:  6(010),  iii(llO), 
n(210),  «(011),  s(lOl),  p(lll).  In  small  crystals  with  habit  and  appearance  of  stibnite. 
110  A  lIO  -  95'  45',  210  A  010  -  65'  6',  Oil  A  Oil  -  62«  36',  101  A  lof  -  66*  27',  111  A  ill 
-  53*  55'. 

Comp.  —  Not  determined. 

Obs.  —  Only  three  small  crystals  were  observed  associated  with  realgar  and  vrbaiie. 
From  Allchar,  Macedonia. 

Allophanb,  Min.,  p.  693.  —  Anal,  of  material  from  Abbey  Wood.  Plnmftead:  Chandler, 
Geol.  Mag.,  8,  222,  1909;  from  Mte.  Civillina,  Venetia;  Billows,  Riv.  Min.,  41,  1912.  Chem. 
constitution;  Thugutt,  Centralbl.  Min.,  97,  276,  1911;  35,  1912;  Stremme,  i6td.,  205.  1912. 

Effects  of  acetic  acid  upon  aUophane  and  kaolin  compared;  van  der  Leeden.  CentralbL 
Min.,  289,  1910.  Iron-bearing  aUopnancB  from  near  Moscow,  Russia;  Nikotavskij,  Bull.  Ac. 
Sc.  St.  Pet.,  8,  147, 1914. 

Abneriite.  S.  Calder6n,  [Los  Minerales  de  Espafta,  8,  206,  1910],  Min.  Ma«.,  18,  351 
1913. 

Compact.  White.  Resembles  haUoytite  in  appearance.  A  hsrdrous  basie  fi^phaf^  of 
aluminium  and  sodium,  Alt(S04)i.NaiS04.5Al(OH)i.IiiU.    From  Almeria,  Spain. 

o-Chloritite.  J.  Satru^loo,  [Mat.  Min.  Rubs.,  88,  1,  1906),  Zs.  Kr.,  46,  287,  1909.  A  seair 
variety  of  ehkriU.  G.-  2-63.  Comp. -  7Hi0.4AliOt.5SiOs.  Anal.- H|0, 14-01;  Si(>i,35-12; 
Al/)^44816:  CaO,  0-61;  MgO,  tr,\  NaiO,  1-98;  Total,  99*88.  Occ.  at  Nagolnii  Kijaatb, 
Provmoe  of  Don  Cossacks,  Russia. 

o-Kertacfaeiiite.    See  under  VivianiU, 
Alstonite.    See  under  BrcmHte, 


APPENDIX  III.  3 

Amsm,  Min.,  p.  974;  App.  I,  p.  2.;  II,  p.  3. 

Chem.  comp.  and  relations  of  the  minenls  of  the  AlwtUe-BfwianiUe  Group  discuBSed 
with  Buggeetion  of  the  foUowing  series  of  formulaa;   Schaller,  J.  Wash.  Ac.  Sc,  1,  112,  1911; 

Am.  J.  8c.,  8S,359,  ISll;  Zb.  Kr.,  M, —   ..  ^  -.  -    (.  ..    —  -„  ^g^^ 

Sulphates.  —  Type  foimula, 

NairoaiiaaU, 

JarotUe, 

NalTtqaronU, 

PlumbojaToiate, 

CarphotiderUt, 
Phombates.  —  Type  fonnula, 

Hanilimie, 

PbmbogummUt, 

Gorteixite, 

FlortndU, 
Sulpbate-Pbuphates.  —  Type  [ormult 


Corkile, 
Svanbergile, 

HarUiU, 

Anal,  of  mineral  fiom  Tomiella,  lcc.  Line.,  19.  (2), 

656,  1910:    from  Eritrea;    Manaaae  I  rographical  Study 

of  the  Colony  of  Eritrea,"!,  Zs,  Kr.,  rmosa;    Okamoto, 

Beitr.  Min.  Japan,  No.  4,  185,  1912. 

Occ.  with  anal,  from  near  Maryavale,  Utah;  Butler  and  Gale,  U.  S.  G.  S.,  BuU.,  611, 
1912;  from  GoldGeld  district,  Nev.;  KADSome,  U.  S.  G.  S.,  Prof.  Paper,  66,  1909. 

Material  near  aluniU  in  composition  but  described  as  new  and  named  ealafatHe  or  galafaliit, 
occurs  near  Benahabux,  Almeria,  Spain.  It  is  said  to  contain  a  little  more  water  than  atunile. 
Comp.  —  Al.(SO,).-KiSO*-6AI(OH),.H/>.  In  white,  compact  maasea.  S.  CaldenSn,  Loe  Mme- 
rales  de  Eapa&a,  S,  205,  1910;   Preus,  Eng.  Min.  J.,  91,  261,  1911. 

ALruooEN,  Min.,  p.  968:  App.  II,  p.  3.  —  Chem.  compoaition  discussed;  formula  given 
as  Ali(SO,),.16UiO;  aaaociation  with  ktUotrichile;  Uhlis  Centralbl.  Min.,  723,  766,  1912. 
Anal,  of  alujiogen  and  related  minerals  from  Vigneria,  Eloa;  Manoase,  Mem.  Soe.  Toec.,  ST 
1911.    From  Vesuvius;  Zambonini,  (Rend.  Ace.  Napoli,  156,  19081,  Zb,  Kr.,  U,  106,  1010. 

Aluhgite.  —  See  under  MaHpoBile. 

. i,  180,  1912;  C.  H.,  16i.  1040,  1912. 

eetanguiar  prisma  in  nearly  parallel  groups.    Faces  curved.    Fracture 
conchoidal  and  uneven.     Color,  brownish  red.     Luster  greasy.     U.  °*4.     G.~3-97  — 4'29. 

Comp.  —  A  niobate  of  uranium,  etc. 

Anal. —  NbiO,,  34-80;  Ta^O^  8  90;  TiO,,  4-90;  Ua,  19-40;  ThOt,  2-50;  (Y,Er).0„ 
400;  (Ce,La,Di)A,  0-60;  Fe,0,,  8-60;  Al^i,210;  CaO,  ISO;  Ign.,  1240;  Total,  99-70. 

Pyr,  —  Fuses  to  a  black  slag.  Easily  sol.  in  hydrochloric  acid,  giving  a  dark  golden-yellow 
solution.    Reacts  with  fluxes  for  uranium.    Distinctlv  radioactive. 

Obs.  —  Found  in  parallel  growth  with  columbite  in  pegmatite  at  Ampangab£,  Mad- 
agascar. Occ.  at  Ambatofotsikely,  Madagascar,  with  anal.;  Duparc,  Sabot,  and  Wunder, 
Bull-  Soc.  Min.,  36,  5,  1913. 

Amphibou:,  Min.,  pp.  385,  1028;  App.  I,  p-  3;  II,  p.  3.  —  Opt  —  Detailed  optical  study 
of  the  following  occurrences  of  dinerent  members  of  the  Amphibok  Group  with  new  anal. 
»«  indicated;  grdneriU  from  La  Malli^re,  near  Collobri^res,  Var,  France  (anal.);  tremoliU 
from  Campo  Longo,  Tesain,  Switzerland,  (anal.);  from  Albrecbtsberg,  lower  Austria;  from 
Gouvemeur,  Pierrepont,  and  Edenville,  N.  Y.;  aclinoiile  from  Pierrepont,  N.  Y.;  from  Greiner, 
Zillertal,  Tyrol,  (anal.);  richlerile  from  LAneban,  Sweden,  (anal.);  horrMende  from  Snarum, 
Norway;  from  Ruaecll,  (anal.)  and  Edenville,  N.  Y.,  from  Grenrille.  Ontario,  from  Pargas, 
Finland,  from  Vesuvius,  from  Lukow,  Poland,  (anal.),  from  Island  ot  Jan  Mayen;  pargante 
from  Pargas,  (anal.);  gatlaldile  from  Val  Ivres,  (anal.);  karinihin  from  the  Sau  Alp,  Carintbia; 
borieruttfe  from  Frederiksvam,  Norway.  The  following  general  conclusions  were  made: 
The  high  refractive  indices  and  birefringence  of  grUnerile  are  due  to  its  content  of  ferrous 
oxide;  in  the  tremoliU-a'Uinoiile  series  the  refractive  indices,  extinction  angles  and  specific 
Kravitiea  increase  with  increase  in  amount  of  FeO  with  a  corresponding  decrease  in  bire- 
fringence; in  the  tremolile-pargatiU  series  the  extinction  angles,  axial  angles  and  specific  gravities 
intnease  with  increase  of  the  pargasile  molecule  while  the  birefringence  decreases;  in  the 
fflaacophane  series  the  extinctirm  angles  and  axial  anglea  decrease  with  increase  of  AliOi; 
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in  the  pargasiU-common  hornblende  series  the  refractive  indices  increase  with  the  rise  of 
iron  content  while  the  birefringence  and  optical  angles  decrease;  the  bamsUHc  homblendee 
are  distinguished  by  their  strong  birefringence,  dispersion  and  small  extinction  angles.  Kreutz, 
Ber.  Ak.  Wien,  117,  (1),  876,  1908. 

Study  of  the  refractive  indkes,  etc.,  of  the  amphiboles  analyzed  by  Penfield  and  Stanley 
(see  App.  II)  in  relation  to  their  variation  in  composition  and  comparison  with  recent  work 
of  others.  Conclusion  reached  that  for  normal  ana  typical  amphiboles  the  chemical  composi- 
tion varies  directly  with  the  mean  refractive  index.  Silica,  hme  and  magnesia  show  quite 
definitely  a  linear  variation;  alumina  varies  more  widely  and  does  not  seem  to  have  much 
influence  upon  the  refractive  index;  total  iron  shows  a  quite  definite  relationship.  The  vari- 
ation in  extinction  angles  with  change  in  composition  also  studied.  Ford,  Am.  J.  8c.,  $7,  179, 
1914;  Zs.  Kr..  64,  1,  1914. 

Optical  description  and  anal,  of  hornblende  from  andesite,  Wadi  Abu  M&ammel,  Egypt; 
Couvat,  C.  R.,  147,  988,  1908;  of  haetinpnte  from  Dungannon,  Hastings  Co.,  Ontario; 
Graham,  Am.  J.  Sc,  28,  540,  1909;  chemical  and  optical  study  of  the  horntdendes  of  the 
diorite-g^bro  of  the  upper  ValteUma,  Italy;  KUchler,  Chem.  Erde,  1,  58.  1914;  optical 
description  of  amphiboles  from  three  islands  of  the  Dutch  East  Indies  which  are  mter- 
mediate  between  glaucophane  and  croasUe  and  which  have  the  plane  of  the  optical  axes  per- 
pendicular to  the  crystauographic  symmetry  plane.    Brouwer,  Centralbl.  Min.,  675,  1914. 

Anal. — Of  tremoUU  from  Mte.  Perone.  Elba;  Aloisi,  Proc.  Soc.  Tosc.,  Nov^  1912;  from 
Valle  Pellice,  Province  of  Turin;  Roccati,  Kiv.  Min^  42,  65,  1914;  of  tremolUe  from  Kenneth 
Square,  Chester  Co.,  and  altered  from  Oakford,  Bucks  Co.,  actinoliie  from  Mineral  Hill, 
Delaware  Co.,  Pa.;  Eyerman,  [Minerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  97. 
1914;  hornblende  from  the  volcanic  region  of  the  Central  rlateau,  France;  Gonnard  and 
Barbier,  Bull.  Soc.  Min.,  84,  228,  1911;  from  lavas  of  Mt.  Etna,  Sicily,  with  description 
of  crystals;  di  Franco  [Att.  Ace.  Sc.  Catania,  4,  No.  3,  1911],  Zs.  Kr.,  64,  204,  1914;  from 
Hongkeirai  and  Saniakyo,  Formosa;  Okamoto,  Beitr.  Min.  Japan,  No.  4,  157, 1912;  from  a 
pegmatite  vein  in  the  granite  at  Stockholm,  Sweden;  (xeijer,  G.  F6r.  Fdrh.,  36,  123,  1913: 
from  inclusions  in  the  basalt  tuffs  of  southern  Styria:  Schadler,  Min.  Mitt.,  82,  485,  1914;  of 
hornblende,  near  haetuujsUe  in  composition  from  tne  umptekite  rock  found  near  Alunge, 
Sweden;  Quensel,  Bull.  Geol.  Inst.  Upsala,  12,  145,  1914;  of  winckUe,  with  description; 
Fermor  [Trans.  Geol.  Sur.  India,  37,  1909];  Zs.  Kr.,  60,  269,  1911;  of  a  **nephriioid"  with 
description  and  occurrence  from  Raoautal,  Harz  Mts.;  Fromme,  Min.  Mitt.,  28,  305,  1909; 
of  cummingtonile  from  Homestake  mine.  Lead,  South  Dakota;  Sharwood,  Econ.  Geol.,  6,  729, 
1911;  of  amphibole  from  hornblende  gneiss  at  Markirch,  Alsace;  Rhein,  [Inaug.  Diss.,  Straas- 
burg,  1907:  Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  6.  132]^  Zs.  Kr.,  47,  308, 1909;  occur- 
ring with  benitoite,  San  Benito  Co.,  Cal.;  Louderback,  Bull.  Um.  Cal.  Geol.  Dept.,  6, 331, 1909: 
from  basalts  occurring  at  various  places  in  the  Rhdn  district,  Germany,  with  discussion  of 
chemical  constitution;  Galkin,  N.  Jb.  Min^  Beil.-Bd.,  29,  681,  1910;  from  nepheline  syenite 
from  Ditr6,  Hungary:  Mauritz,  Fdldt.  Kdzl.,  40,  541,  581,  1910;  from  Mte.  Plebi  near 
Terranova,  Sardinia;  Lovisato.  Kend.  Ace.  line,  21,  (1),  109,  1912;  from  andesite  found  on 
Commander  Island,  Behring  Sea;  StarzytSski,  Bull.  Ac.  Sc.  Cracovie,  657,  July,  1912;  from 
Mte.  Arco,  Elba;  Manasse,  Mem.  Soc.  Tosc.,  28,  118,  1912;  from  AIn-el-Ouarka,  Al^peria, 
with  anal.;  Az^ma,  Bull.  Soc.  Min.,  87.  124,  1914. 

Hornblende  in  dike  rocks  from  Espichel,  Portugal;  Souza-BrandSo,'  [Ann.  Polytech.  Ak. 
Porto,  2,  1,  1907],  Zs.  Kr.,  49,  292. 1911.  Expieriments  to  determine  the  rdle  of  water  in  irtm- 
olite  and  kupfferiie;  AUen  and  Clement.  Zs.  Anorg.  Chem.,  68,  317,  1910;  see  App.  IL  p.  4. 
Pneumatolytic  hornblende  from  Mont  Dore.  Pujr-de-Ddme,  France;  Guild,  Zs.  Kr.,  48,  449, 
1910.  Pleochroic  halos  in  hornblende  ana  their  connection  with  oe-rays  from  radioactive 
elements;  Hovermann^  N.  Jb.  Min.,  Beil.-Bd.,  34,  321,  1912.  Discussion  of  various  forms  of 
MgSiOi  obtained  in  sihoate  melts;  Doelter,  Ber.  Ak.  Wien,  122,  (l)i  1|  1913. 

Nephrite,  —  Anal,  of  material  from  various  localities  in  New  Zealand;  Finla3rson,  Quart. 
J.  Geol.  Soc.  London,  66,  351,  1909;  from  near  Harzbun,  Radautal.  Harz  Mts.;  Uhlig,  N. 
Jb.  Min.,  2,  80,  1910;  from  Svenite  Ridge,  Easton,  Pa.;  Eyerman,  [Minerals  of  Pennsvlvania, 
Sep.  Pub.,  1911],  Zs.  Kr.,  64,  97,  1914;  geological  occurrence  at  Salux  and  near  Mahlen, 
Val  da  Faller,  Grisons,  Switzerland,  and  in  the  Frankenwald,  Bavaria,  with  new  sjialyses; 
Welter,  N.  Jb.  Min.,  2,  86,  163,  1911.  Oco.  at  Reichenstein,  Silesia;  Beutell  and  Heinze, 
Centralbl.  Min.,  553,  1914. 

»  Nephrite  from  the  Radautal,  Harz  Mts.,  showing  in  part  fibrous  structure  has  heea  called 
nephriUnd;  Fromme,  Min.  Mitt.,  28,  306,  1909  and  faaemephrite;  Uhlig,  N.  Jb.  Min.,  2,  91, 
1910. 

Anophorite.  —  W.  Frevdenberg,  [Mitt.  Bad.  Geol.  Landesanst.,  6,  45,  1908],  Min.  Mag., 
16,  416, 1910.  An  alkali-hornblende  from  the  shonkinite  of  the  Katzenbuckel,  Baden,  near  eata- 
phoriiej  but  containing  more  magnesia  and  less  ferrous  oxide  and  with  different  optical 
orientation. 

Bababudanite,  —  W.  F,  Smeeth,  [Rec.  Mysore  Geol.  Dept.,  9.  85,  1907-8],  Min.  Mi^.,  16, 
354,  1913.  A  soda  amphibole,  allied  to  riebeckite  from  Bababudan  Hilb,  Kadur  Distoici, 
Mysore,  India. 
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ImerinUe,  —  A.  Lacroix^  Min.  de  la  France,  4,  787, 1910.  A  var.  of  soda-amphibole  allied 
to  todoHriehUrite  from  the  provmce  Imerina,  Madagascar. 

JuddiU.  —  L.  L.  Fermor.  Rec.  Geol.  Sur.  India,  37,  199,  1908;  Mem.  Geol.  Sur.  India, 
37,  1909.    A  mansanese  ampnibole  found  at  K&charwi&hi,  India,  aasociated  with  UanfcrdiU, 

Speziaite,  —  L.  Colambaf  Att.  Ace.  Torino,  49,  625,  1914.  A  variety  of  amphibole  found 
at  Traversella,  Italy.  Occurs  in  fibrous  form  or  slender  prismatic  cr3r8tal8  in  pyroxenite.  Color, 
an  intense  dark  green.  Pleochroism :  a — emerald-green  to  yellowish  green;  b  » yellowish  brown; 
c» azure-blue.  Absorption  b  >  c  >  a.  Extinction  angle  on  (010),  cAc=+23®— f24^  G.— 
3-362.  Anal.— SiO,,  36-21;  AW),,  0-79;  Fe*0«,  34-57;  CaO,  10-63;  MgO,  7-87;  FeO, 3-56; 
MnO,  0-67;  NaaO,  4  08;  KiO,  0-93;  HA 0-50;  Total, 99-71.  Namedafter  the  late  Prof. 
G.  Spezia. 

Analcite,  Min.,  p.  595;  App.  I,  p.  3;  II,  p.  5.  —  Anal. —  From  Mase,  Echigo,  Japan: 
Jimb6,  Beitr.  Min.  Japan,  No.  3,  115,  1907;  from  Brddtorp;  BorgstrOm,  G.  For.  Fdrh..  30 
331,  1908;  from  the  Seiseralpe,  Tyrol,  with  discussion  of  chem.  constitution:  Baschieri,  Mem. 
Soc.  Tosc.,  84,  133,  1908;  from  Hamasat,  Massaua,  Eritrea;  Manasse  [Sep.  Pub.  '*  Con- 
tributions to  the  Petrographical  Study  of  the  Colony  of  Eritreaj^  Zs.  Kr.,  60,  510,  1911;  from 
Val  dei  Zuccanti,  Venetia;  Billows,  Riv.  Min.,  41.  1912.  New  anal,  of  material  from  Two 
Islands,  Nova  Scotia:  Cyclopean  Islands;  Kerguelen  Island;  Victoria,  Australia;  Michigan; 
Montreal,  Canada;  with  study  of  previous  analyses  show  that  there  is  always  a  varying  excess 
of  silica  and  water  above  the  amounts  required  for  the  formula,  NatAla(Si()t)4^H|0.  It  was 
found  that  the  extra  silica  and  water  were  always  in  such  proportions  as  to  make  the  acid 
HiSi«Ot.  The  variation  in  composition  of  the  mineral  is  tnerefore  explained  as  being  due 
to  BoUd  solution  in  which  varymg  amounts  of  a  molecule  containing  Uiis  acid  are  present. 
Foote  and  Bradley,  Am.  J.  Sc.,  33,  439,  1912.  Anal,  from  Princeton,  N.  J.;  Hawkins,  Am. 
J.  Sc^  36^  446,  1913. 

Ori^n  in  volcanic  rocks;  Thugutt,  C.  R.  Soc.  Sc.  Varsovie,  6,  103,  107,  1912. 

Artif.  formation;  Baur,  Zs.  Anorg.  Chem.,  72,  119,  1911. 

Anapaite,  App.  II,  p.  5.  —  Description  of  crystals  with  different  orientation  than  that 

S'ven  in  App.  II.    New  anal.;   Popov,  Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet..  4,  99,  1910;   Zs, 
r.,  62,  606,  1913. 

Andalubite,  Min.,  p.  496;  App.  I.  p.  4;  U,  p.  6.  —  In  the  crystalline  schists  from 
Laacher  See.  Prussia;  Brauns,  N.  Jb.  Min.,  2,'  1,  1911;  from  Muso,  Lake  Como;  Repossi, 
Rend.  Ace.  Line,  19,  (1),  291,  1910. 

Absorption  of  light;  Lewitskaja,  Nachr.  Ges.  Wiss.,  Gdttingen,  504,  1912. 

Artif.  formation;  Baur,  Zs.  Anor^.  Chem.,  72,  119,  1911. 

A  green  var.  containing  some  iron  and  manganese  from  a  quartzite  near  Darmstadt, 
Germany,  has  been  called  virtdine;  Klenmi,  Notizbl.  Ver.  Erdkunde,  Darmstadt,  4,  1911. 

Andesine.  Min.,  p.  333:  App.  I,  p.  4:  II,  p.  6.  —  Crystals  and  anal,  from  Mte.  Palmas 
Sardinia;   Millosevich,  Rend.  Ace.  Lrnc,  18,  (1),  22,  1909;  Riv.  Min.,  37,  123,  1909.    Anal, 
of  material  from  Dungannon  Township,  Ontario.  Canada;   Adams  and  Barlow,  Trans.  Roy. 
Soc.  Canada,  2,  Sect.  iV,  3,  1908;  anal,  from  saobro  from  Spitzberg,  near  Deschnei,  northern 
Adler  Mts.,  Bohemia;  Petrascheck,  [Jb.  G.  Reiohs.,  427,  1909];  Zs.  Kr.,  60,  629,  1912. 

Anemottsite.    H.  S.  Waahingtan  and  F.  E.  Wright,  Am.  J.  Sc,  29,  52,  1910. 
A  feldspar.     Found  as  loose  crystals    assoc.  with  kaeratUile  on  the  volcano  of  Mte. 
Rosso,    Island    of  Linosa.    Angle,    (001)  :  (010) -85'' 59'.    G. "2-684.    Refractive    indices, 
Na-ligbt:  a»l-5549,  ^»l-5587,  'y»l>5634.    2V  »  82''  48'  (calc). 

Anal.  —  By  Washington,  after  deducting  for  small  amounts  of  magnetite,  magnesia,  and 
v7ater 

SiOt  AUOt  CaO  Na^  KsO  Total 

53-26  29-78  10-76  5-45  0-75  100*00 

This  anal,  yields  the  formula,  Nai0.2Ca0.3Altpt.9SiOi,  which  does  not  agree  with  any 
possible  member  of  the  albite-anorthite. series.  This  is  explained  by  assuming  the  presence, 
in  small  amount,  besides  the  albite  and  anorthite  molecules,  of  a  third,  called  the  sodium- 
anorthite  molecule,  NafO.AlsOi.SiOs,  to  which  the  name  camegieUe  has  been  given. 

Names.  —  AnemousUe,  from  the  ancient  Greek  name  for  the  Island  of  Linosa;  Car- 
negieite  in  honor  of  Andrew  Carnegie. 

Aogtralite.  A.  MeUUr,  [Geol.  Untersueh.  in  goldfQhrenden  Gebieten  Sibiriens,  Yenisei- 
Di8t.^lA,  34,  668,  19IO;  r^sum^  in  French],  Zs.  Kr.,  63,  596,  1914. 

Hexagonal?  Cr3rstals  thin  tabular,  (jr.  s''2-619.  Color  black  from  carbonaceous  impuri- 
ties. After  heating  becomes  dark  bronse.  Uniaxial,  -f .  Birefringence  lower  than  that  of 
quartz. 

Comp.  —  2(Ca,Mg)0.5(Al,Fe)sO,.6SiOs. 
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Anal.  — 8102,37-96;  Al^O,,  44-68;  Fe,0,,  9-62;  M^,  6-89;  CaO,0-46;  Total,  99-61. 
Obs.  —  In  limestone  in  contact  with  nepheline  syenite  in  the  southern  part  of  the  Yenisei 
District,  Siberia. 

Name.  —  From  the  Angara  River. 

Angelardite.  Given  as  the  correct  form  for  anglarite,  a  variety  name  of  vivianile;  A. 
Lacroix,  Min.  de  la  France,  4,  524,  1910. 

Anglesite,  Min.,  p.  907;  App.  I,  p.  4;  II,  p.  6.  —  Cryst  —  From  various  localities  in 
Sie^land,  Germany,  with  new  forms.  Also  optical  study  of  mineral  with  determination  of 
indices  of  refraction  for  various  wave  lengths  of  light  and  at  various  temperatures.  Kruse, 
N.  Jb.  Min.,  Beil.-Bd.,  27,  541, 1909;  from  Cerro  Gordo,  Mexico,  with  new  form:  Kriz96, 
[Fdldt.,  K6zl.,  89,  388,  497,  1909],  Zs.  Kr.,  60.  633.  1912;  from  same  locality;  Guild,  Zs.  Kr.» 
49,  321,  1911:  from  AdamuSa,  near  Stari  Majdan,  Bosnia;  Ki§pati<5,  Min.  Mitt.,  28,  297,  1909; 
from  Mt.  Albion,  Walsh  District  and  Tinaroo.  Queensland,  and  from  Proprietary  mine. 
Broken  Hill,  N.  ».  W.;  Anderson,  Rec.  Austral.  Mus.,  7,  274,  1909;  from  Mte.  Scorra,  Masoa 
and  S.  Giovanni  d'Iglesias,  Sardinia;  Pelloux,  Ann.  Mus.  Genova,  6,  149,  1911;  from  Rosseto, 
Elba;  Aloisi,  Proc.  Soc.  Tosc.,  21.  43,  1912;  from  the  Gabriel  mine,  in  Einbachtal^  Schwarti- 
wald.  with  new  form;  DUrrfeld.  Zs.  Kr.,  60,  582,  1912;  from  Nebida  and  Mte.  Pom  (with  new 
form).  Sardinia;  Tacconi,  Rena.  1st.  Lombardo,  44,  986,  1911. 

Thermal  study,  optical  changes  with  rise  of  temperature  and  description  of  a  dimorphous 
modification;  Grahmann,  Inaug.  Diss..  Leipzig.  1912;  Zs.  Anorg.  Chem.,  81,  257,  1913. 
Geometrical  and  optical  changes  of  anglesite  and  other  members  of  barUe  group  with  rise  of 
temperature;  Kolb,  Zs.  Kr.,  49,  14,  1910. 

Artif.  formation;  Piolti,  Att.  Ace.  Torino,  46,  227,  1910;  46,  783,  1911;  Gaubert,  Bull. 
Soc.  Min.,  82,  139,  1909;  artif.  formation  and  isomorphous  mixtures  with  ceU^iie  and 
bariU;  Gaubert,  C.  R.,  146,  877,  1907. 

Angleso-barite.    Sec  under  HoktUolite, 

Anhydrite,  Min.,  p.  910;  App.  I,  p.  4;  II,  p.  6.  —  Etching  figures  and  solution  forms; 
Burkhardt,  Inaug.  Diss.,  Leipzig,  1911;  Zs.  Kr.,  60,  209,  1911. 

Thermal  study;  optical  changes,  etc.,  produced  b]^  heating  and  description  of  a 
dimorphous  modification;  Grahmann,  Inaug.  Diss.,  Leipzig,  1912;  Zs.  Anorg.  Chem.,  81» 
257,  1913.  Geometrical  and  optical  changes  of  anhydrite  and  other  members  of  harUe  group 
witn  rise  in  temperature;  Kolb,  Zs.  Kr.,  49,  14,  1910. 

Occ.  in  the  salt  beds  of  central  Kansas;  Rogers,  Am.  J.  Sc,  29,  258,  1910;  in  lime- 
stones of  northern  Tyrol;  Haas,  N.  Jb.  Min.^  1,  1,  1912. 

Artif.  formation;  Gaubert,  Bull.  Soc.  Mm.,  82,  139,  1909. 

Ankerite,  Min.,  p.  274;  App.  II,  p.  7.  —  Anal,  of  material  from  NagoLnij  Krjasch, 
Province  of  Don  Cossacks,  Russia;  Samojlov,  [Mat.  Min.  Russ.,  28,  1,  1906],  Zs.  Kr.,  46,  287, 
1909;  from  Knolle  mine;  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35,  1910;  of  varymg  coel> 
position  from  Traversella,  Italy,  with  discussion  of  composition;  Delgrosso,  Att.  Acc.  Torino, 
49,  1106,  1914. 

See  also  under  Ccdcite, 

Anophorite.     Variety  of  amphibole,  which  see. 

Anorthite.  Min.,  pp.  337,  391,  1027;  App.  I,  p.  5;  II,  p.  7.  —  Cryst.  and  opticsl 
description  witn  anal,  of  phenocrysts  from  lava  of  Tarumai  volcano,  Japan:  K6zu,  J. 
Geol,  19,  633,  1911;  crystals  from  Mitaki  near  Sendai,  Rikuzen,  Japan;  NaJcashima,  Beitr. 
Min.  Japan,  No.  4,  202,  1912. 

Study  of  changes  in  crystal  angles  with  variation  of  temperature  and  comparison  with 
similar  changes  in  other  members  of  plagiodase  group;  Rinne,  Centndbl.  Min.,  705,  1914. 

Artif.  formation;  Ginsberg,  [Ann.  Inst.  Potytech.  St.  Pet.,  16,  1,  1911],  Zs.  ICr.,  68,  617, 
1914;  Zs.  Anorg.  Chem.,  73,  277,  1912.  Expenments  with  melts  containing  various  mixtures 
of  anorthite  and  wollastonite;  Lebedew,  Ann.  Inst.  Poly  tech.  St.  Pet.,  16,  691,  1911. 

Anorthoclase,  Min.,  p.  324;  App.  I,  p.  5;  II,  p.  7.  —  Anal,  of  mineral  and  its 
alteration  products  from  augite-andesite  found  at  Tschakwa  near  Batum  on  Black  Sea;  Glinka, 
Trav.  Soc.  Nat.  St.  Pet.,  24,  No.  5,  1.  1906;  Zs.  Kr.,  46,  283,  1909.  Occ.  in  cordierite 
gneiss  of  the  southern  section  of  the  Oberpfalzer  Wala,  Bavaria;  SokoL  C^itralbl.  Min., 
560,  1914. 

Anthophyllite,  Min.,  p.  384;  App.  I,  p.  5;  II,  p.  7.  —  Occ.  with  anal,  from  Podoli» 
near  Bobrau,  Moravia  Schirmeisen,  Min.  Mitt.,  32,  512,  1914;  from  S.  Piero  in  Campo, 
Elba;  V    c^i^r^'  ^    o  Tosc,  21,  48,  1912. 
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Amtlerttb,  Min.y  p.  d28.  —  Identity  of  sleUnerite  with  anUerite;  the  so-called  artificial 
brochaniiU,  Sys.,  p.  926,  corresponds  to  antleriU;  Schaller,  Am.  J.  Sc,  80,  311,  1910;  Zs. 
Kr.,  49,  9,  1910. 

Apatelite,  Min.,  p.  9©9.  —  See  under  Carphonderite, 

Apatitb,  Min.,  pp.  762,  1027;  App.  I,  p.  5;  II,  p.  7.  —  Cryst  —  Violet  crystals  from 
Elba  so  developed  that  they  appear  to  nave  monoclinic  symmetry;  Gorgey^  Centralbl.  Min.. 
337,  1909.  Crystals  from  the  Waldstein  granite,  Fichtelgjebirge.  Bavaria;  Dtirrfeld,  Zs, 
Kr.,  46,  563,  1909;  47,  242,  1909;  from  Tonkerhoek,  German  S.  W.  Afnca;  Thiene,  N. 
Jb.  Min.,  1,  97,  1909;  from  benitoUe  locality,  San  Benito  Co.,  Cal.:  Fedorov,  [Ann.  Inst.. 
Mines,  St.  Pet.,  2,  253.  1910],  Zs.  Kr.,  62,  626,  1913;  from  Sasso  di  Chiesa,  Val  Malenco, 
Lombardy,  Italy;  Mapstretti,  Rend.  Ace.  Line,  19,  (1),  758,  1910;  from  Goschenen  Alp,  Uri, 
Switzerland,  with  study  of  artificial  etching  figures;  Dtirrfeld,  Zs.  Kr.,  60,  590,  1912;  with 
optical  determinations  from  Katzenbuckel,  leaden :  Seebach.  Vh.  Nat.-Med.  Ver.  Heidelberg^ 
11,  452,  1912;  from  Maddalena  archipelago,  Sardinia;  Pelloux,  Ann.  Mus.  Genova,  6t  273, 
1912;  from  boulder  of  gabbro  found  in  Waimea  Canyon,  Hawaii*  Schaller,  U.  S.  G.  S., 
Bull.,  609,  85,  1912;  from  Val  Giuf,  Isvizzera;  Raufaldi,  Mem.  Ace.  Line,  9,  438,  1913; 
from  Epprechtstein,  Fichtelgebirge,  Bavaria;  Laubmann  and  Steinmetz,  Zs.  Kr.,  64,  168,. 
1914. 

Determination  of  crystallographic  constants  of  series  of  artificial  apatite  compounds; 
de  Schulten,  C.  R..  162,  1404,  1911. 

Refractive  indices  of  material  from  Knappenwand,  Sulzbachtal,  Tjrrol;  Weber,  Centralbl. 
Min.,  594,  1909.  Optical  studies  of  the  phosphorites  occurring  in  Russia  show  that  they  fall 
into  five  different  classes  with  different  phosphate  mineral  materials  acting  as  cement;  Tschir-- 
winsky,  N.  Jb.  Min.,  2,  51,  1911. 

Mud.  —  From  Renfrew  County.  Ontario;  Jaunasch,  Ber.  Chem.  Ges.,  48,  3135^  1910; 
from  Germantown,  Pa.;  Eyerman,  [Minerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64, 
100,  1914;  of  phosphorite  from  Quercy,  France;  Lacroix,  C.  K.,  160,  1213,  1910;  from  Mte.. 
Arco,  Elba;  Manasse,  Mem.  Soc.  Tosc,  28,  118,  1912;  of  phosphates  from  Palestine: 
Danelli,  Rend.  1st.  Lombardo,  46,  617,  1912;  various  phosphorites  from  Gouv.  Kostroma  and 
Simbirsk,  Russia;  Samoilov,  ref.  Zs.  Kr.,  62,  616,  1913;  from  Carrock  Fell,  Cumberland, 
England;  Finlayson,  Geol.  Mag.,  7,  19,  1910. 

Chemical  nature  of  phosphorite  from  Podolia,  Russia;  Tschirwinsky,  Mem.  Soc.  Nat. 
Kief,  20,  743,  1907;  Zs.  Kr.,  60,  63,  1911.  Comp.  of  Russian  phosphorites;  Samojlov,  ref. 
Zs.  Kr.,  68,  618,  1914. 

Determination  by  grinding  methods  of  the  hardness  of  apatite  in  relation  to  that  of 
other  minerals  and  upon  different  ciystal  faces;  Holmquist,  G.  F5r.  Forh.,  88,  281,  1911. 
Deformation  under  pressure:  Adams,  J.  Geol.,  18,  489,  1910. 

Artif.  formation;  Nacken,  Centralbl.  Min.,  545,  1912;  Cameron  and  McCaughey,  [J. 
Phys.  Chem.,  16,  463,  1911],  Zs.  Kr.,  64,  79,  1914. 

MangoTiavcUite  from  various  localities  in  India;  Fcrmor,  Mem.  Geol.  Sur.  India,  87,. 
1909.  Dark  olue  manganiferous  apatite  from  pegmatites  of  Vakinankaratra,  Madagascar; 
Lacroix,  Bull.  Soc.  Min.,  86,  76.  1912. 

Shown  that  Ca4(CaO)(P04;i  may  be  isomorphous  with  usual  molecules  and  name  vcelckerile 

Jroposed  for  this  compound.  General  discussion  of  relations  of  group  given;  Rogers,  Am. 
.  Sc,  88,  475,  1912:  Zs.  Kr.,  62,  209,  1913.  Anal,  of  apatites  from  Zillertal,  Tyrol  and 
Santa  Clara  County,  Cal.,  given  which  are  thought  to  contain  this  molecule;  idem,  Min.  Mag., 
17,  155,  1914. 

The  possible  apatite  molecule,  Ca4(Ca.OH)(P04)i,  called  hydroxyapaixU\  Schaller,  U.  S. 
G.  S.  Bull.,  609,  100,  1912. 

The  variety  JrankolUe  has  the  following  formula  assigned  to  it  by  Schaller: 
9CaO.  3P,Oj.CaFj.CO».HtO;  J.  Waah.  Ac.  Sc,  1,  151,  1911;  Bull  U.  S.  G.  S.,  609, 89,  98,  1912. 

Aprite. — See  under  Aragonite, 

Aphthitalite,  Min.,  p.  897;  App.  I,  p.  5;  II,  p.  8.  —  Occ,  assoc,  and  genesis,  etc. 
of  f^aserUe  as  illustrated  in  the  Berlepsch  mine  at  Stassfurt;  Riedel,  Zs.  Kr.,  60,  139,  1911. 


of  Mines  Quart.,  81,  225,  1910'  unusual  crystals  from  Teigarhorn,  Iceland,  with  calculation 
of  new  axial  ratio;  Boggild,  Zs.  Kr.,  49,  239,  1911;  from  Kaiserstuhl,  Oberschaffhausen, 
Baden:  Jahn,  Zs.  Kr.,  60,  133.  1911;  from  contact  zones  near  Kristiania,  Norway:  Gold- 
schmiat,  Videnskapsselskapets  Skrifter,  No.  1,  469,  1911.  Pseudomorph  of  opal;  Scheit,  Min. 
Mitt.,  29,  263,  1910. 
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Anal.  —  Fh>m  M&ze,  Ech^o,  Japan:  JimbG,  Beitr.  Min.  Japan,  8,  115,  1907;  from  the 
Seiseralpe,  Tyrol,  with  discussion  of  cnem.  constitution;  Baschieri,  Mem.  8oc.  Toec.,  S4, 
133,  1908;  from  RadautaL  Harz  Mts.;  Fromme,  Min.  Mitt.,  28,  305,  1909;  from  Guana- 
juato, Mexico;  Thugutt,  Centralbl.  Min.,  677,  1909;  from  near  Reading,  Pa.;  Smith,  [Proc. 
Ac.  Nat.  Sc,  62,  538,  1910],  Zs.  Kr.,  62,  79,  1912;  from  various  localities]  in  Pa.:  Eyerman 
[Minerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  98,  1914;  from  volcanic  Domb  from 
Vesuvius;  Thugutt,  Centralbl.  Min.,  761,  1911. 

ARAQONrrE,  Min.,  pp.  281, 1027;  App.  I,  p.  5;  II,  p.  8.  —  Cisrst  —  From  Rohitsch,  Styria, 
with  determination  of  new  axial  ratio;  Hlawatsch,  Zs.  Kr..  47,  22,  1909;  Min.  Mitt.,  28,  293, 
1909;  from  druses  in  basalt  from  KorUlt,  Comitat  N6grda,  Hungary,  with  new  forms;  Liffa. 
Zs.  Kr.,  47,  249,  1909;  from  Pelew  Islands  of  the  Caroline  group,  with  derivation  of  axial 
ratio;  DUrrfeld,  Zs.  Kr.,  47,  373,  1909;  from  Sicilv;  di  Franco,  [Att.  Ace.  Sc.  Catania,  1, 
No.  4,  1,  1908],  Zs.  Kr.,  49,  110,  1910:  from  Somoskd,  Hungary:  Jugovics,  Ann.  Mus.  Nat. 
Hung.,  10,  301.  3n^  1912;  from  Karlsbad,  Bohemia;  Slavfk,  Bull.  Ac.  Sc.  Boh^me,  17.  May, 
1912;  from  tne  bituminous  limestones  of  the  Siebenbtlrgen  district,  Hungary;  Balogjn, 
Mitt.  Min.-Geol.  Sammlung  SiebenbOrgischen  Nat.  Mus.,  1,  51,  1912. 

Anal,  from  Molina  de  Aragon,  Spain;  Llord  y  Gamboa  [Boll.  Soc.  Esp.  Hist.  Nat.,  9, 
110.  1909],  Zs.  Kr.,  60,  473,  1911.  Chem.  constitution  of  calciU  and  aragoniie;  Vaubel,  J. 
prakt.  Chem.,  86,  366,  1912. 

Color  reactions  ui>on  arofonite  and  calcile;  Thugutt,  Centralbl.  Min.,  786,  1910. 

Constants  of  dasticity;  Yoigt,  Nachr.  Ges.  Wiss.,  G6ttin^n,  145,  1907. 

Recent  formation  in  spring  at  Rohitsch-Sauerorunn,  Styria;  Drego',  Min.  Mitt.,  28, 
284,  1909. 

Origin  of  the  twelve  dimples  on  the  aragonUe  balls  from  Taira,  Shinano,  Japan;  Fukuchi, 
Beitr.  JSlin.  Japan,  No.  4,  133,  1912. 

Experiments  with  artificial  formation  in  solutions  at  varying  temperatures  and  with 
varying  amounts  of  other  salts  in  solution;  Leitmeier,  N.  Jb.  Min.,  1,  49,  1910. 

Aphrite  or  ^^ sdiaumapaih"  is  said  to  be  a  pseudomoiph  of  aragonUe  after  aypsvan  in  which 
the  face  (100)  of  the  aragonUe  is  parallel  to  (010)  of  the  gypsum  and  the  vertical  axes 
of  the  two  are  parallel.    Wetzel,  N.  Jo.  Min.,  2,  63,  1910. 

A  variety  containins  up  to  10%  of  zinc  from  LeadvUle,  Col.,  has  been  called  nichol^ 
$onUe,  after  Mr.  S.  D.  Nicholson  of  the  Western  Mining  Co.;  G.  M.  Butler,  Econ.  Geol.,  8,  8» 
1913;  also  sunilar  material  reported  from  the  Tintic  District,  Utah;  Loughlm,  ibid,,  9, 6,  1914. 

Arduiaite.  E,  BiUowa.  (In  a  separate  pamphlet,  stated  to  be  an  extract  from  Riv 
Min.,  41,  1912,  but  the  paper  does  not  appear  in  that  vol.)  In  radiating  fibrous  ag|ratate8 
G.  *  2*26.    Color  various  shades  of  red.    Extinction  pandlel  to  length  of  fibers.    OpticaUy  — 

Comp.  —  A  zeolite. 

Anal.  — Vi  SiO,,  49-40;  A Wt,  14-57;  FeiO,,Mn,0,,  2-43;  CaO,  6-57;  Narf),  11-77 
KA  1-54;  HjO,  13-85;  Total,  100- 13. 

Pyr.  —  A  splinter  infus.  in  candle  flame.  Partially  decomposed  by  hydrochloric  add 
does  not  gelatinize.    Yields  water  in  C.  T. 

Obs.  —  In  cavities  in  an  altered  augite  pqrphvry  from  Val  dei  Zuccanti,  Venetia,  Italy, 
assoc.  with  cakite,  analcUe,  and  heulandUe.  Variously  described  by  previous  writers  as  na^olUe 
Bjxd  sHibUe, 

Name.  —  In  honor  of  the  geologist,  Giovanni  Arduino  (1714-1795). 

Arizonite.    Chaee  Palmer,  Am.  J.  Sc.,  28,  353,  1909. 

Monoclinic?  a  :  6  :  c  =  1-88  :  1  :  2-3;  ^  =  55^  Forms:  (001),  (100),  (lOl),  (110), 
(Il2).     Crystal  faces  rough. 

Fracture  somewhat  conchoidal.  Brittle.  H.  »  5*5.  G.  »  4*25.  O^or  on  fresh  surf  ace 
dark  steel-gray  with  metallic  to  sub-metallic  luster.  In  thin  section  transparent  with  deep 
red  color.  Streak  brown.  Refractive  index  >  1*84.  Weak  pleochroism  in  deep  red  o<^orB; 
absorption  c  >  a. 

Comp.  —  Metatitanate  of  ferric  iron,  FeiOi.3TiOi  or  FeiTi^t. 

Anal.  — 

Insol.  FeO  FeiO.  TiO,  H,0  Total 

1-58*  0-70  38-38  58-26  1-20  10012 

♦TiO,,  056;  SiO,,  102. 

Pyr.  —  Decomposed  completely  by  hot  concentrated  sulphuric  acid. 

Obe.  —  Found  associated  with  gadolinUe  on  a  mining  daim,  25  miles  southeast  of  Hack* 
berry,  Arizona. 

Arsenofenite.    H.  Baumhauer,  Zs.  Kr.,  61,  143,  1912. 

Isometric;  pyritohedral.  A  member  of  the  pyrite  group.  Observed  forms:  a(lOO), 
d(llO),  o(lll),  /(310).  In  small  crystals.  Mineral  has  undei^pone  alteration.  Color  dark 
brown.    Fine  splinters  are  transparent  with  a  ruby-red  color. 
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Comp.  —  Probably  FeAai.  Detennination  of  amounts  of  anenic  and  iron  present  give 
the  correct  proportions  for  this  formula. 

Obs.  —  Found  on  gneiss  associated  with  feldspar  and  qitartz  from  the  Binnental.  (This 
is  the  mineral  briefly  re^rred  to  by  Groth,  Zs.  Kr.,  6,  253,  1881.) 

Arsknopyrite.  Min.y  p.  97;  App.  I,  p.  6;  II,  p.  9.  —  Crystals  from  Swedish  localities. 
New  axial  ratio  calculated  from  measurement  of  crystals  from  Hdgberg.  Flink,  Ark.  Kemi, 
Min.,  GeoL,  8,  No.  11,  1,  1908;  Twinning  laws;  Goldschmidt,  Beitr.  Krys.  Min.,  1,  79,  1914. 

Anal,  by  Sullivan  of  material  from  Franklin  Furnace,  N.  J.;  Palache,  Zs.  Kr.,  37,  576, 1909; 
Am.  J.  Sc,  29,  177,  1910;  from  Homestake  mine,  Lead,  South  Dakota;  Sharwood,  Econ. 
GeoL,  6,  729,  1911;  from  Mte.  Arco,  Elba;  Manasse,  Mem.  Soc.  Tosc.,  28,  118,  1912; 
chem.  constitution  and  relation  to  other  members  of  group;  Beutell,  Centralbl.  Min.,  316, 
1911;  iWd.,  225,  271,  299,  1912. 

From  Lonaon  mine,  Ducktown  District,  Tenn.;  Van  Horn,  Am.  J.  Sc,  88,  45,  1914. 

AscHARiTE,  App.  I,  p.  (6;  II,  p.  10. — From  Neustassfurt  gave;  n(D-line)  =1-64. 
G.  »p-69.    boeke,  Centralbl.  Min.,  531,  1910. 

Atacamite,  Min.^  p.  172;  App.  I,  p.  6;  II,  p.  10.  —  Twin  crystals  from  Collahurasi, 
Tan^aoi,  Chile.  Twmning  law  is  unusual;  one  of  the  e(011)  faces  of  mdividual  II  is  parallel  to 
an  e  face  of  individual  L  while  second  e  face  of  II  falls  in  prism  zone  of  individual  I. 
Anal,  given.  Ford,  Am.  J.  Sc.,,  80,  16,  1910;  Zs.  Kr.,  48,  452,  1910.  A  detailed  description 
of  the  crystallography  of  the  mineral  with  many  new  forms  and  a  review  of  aH  known  forms. 
Twins  from  B<3eo,  Lower  California,  Mexico,  show  same  law  of  twinning  as  described  by 
Ford  (see  above).  It  is  shown  that  the  crystals  of  paraiacamiU  can  be  explained  as 
crystals  of  cUacamitt  twinned  according  to  this  law.  Ungemach,  Bull.  Soc.  Min.,  84,  148, 
1911.  I^cussion  of  these  twins  with  rejection  of  law  proposed  by  Ford  and  the  suggestion 
of  several  twinning  axes  and  planes  with  complicated  mdioes  which  might  serve  to  explain 
them  according  to  the  usual  laws  of  twinning^:  Friedel,  Bull.  Soc.  Min.,  88,  45,  1912.  Crystals 
from  £1  Toro,  Lower  California,  Mexico:  Guild,  Zs.  Kr.,  49,  321,  1911. 

Artif.  formation;  Skinder,  Bull.  Ac.  St.  Pet.,  2,  381,  1908;  including  bromatacamite: 
Tschirwinsky,  [Bull.  Uni.  Kief,  1,  1903-1906],  Zs.  Kr.,  46,  293, 1909. 

Atopite,  Min.,  p.  861;  App.  II.  p.  10.  —  From  Brasil  shown  by  Sohailer  to  be  identical 
with  romeine,  (priv.  oontr.;  to  be  published  in  detail  in  U.  S.  G.  S.,  Bull.,  610). 

AuBiCHALCiTE,  Min.,  p.  298;  App.  L  p.  7.  —  Crystals  from  Ondteoa,  Vizcaya,  Spain, 
thought  to  be  tridinic;  Navarro,  [Boll.  Soc.  Esp.  Hist.  Nat.,  117,  1908],  Zs.  Kr.,  49,  297, 
1911.  Proven  to  be  optically  negative  on  specimen  from  Kelly,  New  Mexico;  Buttgenbach, 
Ann.  Soc.  Geol.  Belgique,  B119,  1913.  Occ.  from  Chihuahua,  Mexico;  Wittich,  BoU.  Soo. 
Geol.  Mex.,  8,  47,  1913. 

AuTUNiTE,  Min.,  p.  857;  App.  II,  p.  10.  —  Description  of  occurrence  at  Lurisia,  Province 
of  Cuneo,  Italy,  with  anal.;  Lincio,  Att.  Ace.  Torino,  48,  959,  1913. 

AwARuiTE,  Min.,  pp.  29,  1043;  App.  II,  p.  11.  —  Anal,  from  Hoole  Canyon,  Pelly 
River,  Yukon;  Johnston,  [Summary  Rep.  GeoL  Sur.  Canada,  Dept.  Mines  for  1910,  257, 
1911],  Zs.  Kr.,  64,  79,  1914. 

AxiNiTE,  Min.,  p.  527;  App.  I,  p.  7;  11,  p.  11.  —  Ciystals  from  Pic  d'Arbizon, 
Pyr6nto  Mts.,  France,  with  new  forms;  Ungemach,  Bull.  Soc.  Min.,  86,  526,  1912.  Crystals 
with  anal,  and  optical  study  from  contact  zones  near  Kristiania,  Norway;  Goldschmidt, 
Videnskapsselskapets  Skrifter,  No.  1,  448,  1911.  Relation  between  the  directions  of  absorption 
and  of  optical  elasticity;  Lang,  Ber.  Ak.  Wien,  119,  (2a).  949,  1910. 

Anad.  from  Radautal,  Harz  Mts.;  Fromme,  Mm.  Mitt.,  28,  305,  1909;  from  California; 
8challerj  Zs.  Kr.,  48^  158,  1910;  U.  S.  G.  S.,  Bull.,  490.  37,  1911:  see  App.  II,  p.  11; 
from  Nickel  Plate  Mt.,  Yale  District,  B.  C;  Johnston  [Summary  Kep.  Geol.  Sur.  Canada, 
Dept.  Mines  for  1910,  257,  1911];  Zs.  Kr.,  64,  79,  1914.  Occ.  near  Avondale,  Delaware 
Co.,  Pa.  with  anal.;  Wherry,  Proc.  U.  S.  Nat.  Mus.,  47,  501,  1914. 

AzuBiTE,  Min.,  pp.  381,  1027;  App.  I,  p.  7;  II,  p.  11.  —  Cryst  —  From  Broken  Hill, 
N.  S.  W.,  showing  new  forms,) from  Moonta,  o.  Australia  with  new  form,  and  from  Damara- 
Land,  German  S.  W.  Africa;  table  of  known  forms  with  calculated  angles  given;  Steiner,  [Ann. 
Mus.  Nat.  Hung.,  4.  293  and  310,  1906],  Zs.  Kr.,  46,  304,  1909;  from  Muldiva.  Walsh 
District,  Tinaroo  ana  Girofla  Mine,  ChillaffoCj  Queensland;  Anderson,  Rec.  Austral.  Mus., 
7,  274,  1909;  from  El  Carmen,  Durango,  Mexico;  Ungemach,  Bull.  Soc.  Min.,  88,  375,  1910; 
from  Agua  Caliente,  Peru,  with  new  form;  Hunek,  Zs.  Kr.,  49,  11,  1910'  from  Chessy, 
Rh6ne,  France,  with  discussion  of  axial  constants  of  the  mineral;  Gonnard,  Bull.  Soc.  Min., 
9S,  241,  1910;  from  Broken  Hill.  N.  S.  W.;  Cohen.  [J.  Roy.  Soc.  N.  S.  W.,  44,  677,  1910] 
Zs.  Kr.,  62,  419,  1913;  from  Kelly,  New  Mexico;  Paul,  Zs.  Kr.,  60,  600,  1912.  Five  types 
of  crystals  from  Tsumeb,  German  S.  W.  Africa,  descnbed,  showing  new  forms;   Tobrnfy, 
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Zs.  Kr.,  68,  225,  1913:  from  Calabona  near  Alghero,  Sardinia,  with  discunion  of  axial  ratio; 
Manasse^  Mem.  See.  Tosc,  29,  196,  1913. 

Optical  study  of  crystals  from  Broken  Hill,  N.  S.  W.  and  from  Butte,  Mont.,  gaTe  the 
following;  for  Na-light,  a  =  1-730,  /3  =  1758,  y  -  1-838.  2V  =  62*-70^  Merwin,  jTWaah. 
Ac.  Sc,  4,  253,  1914. 

Bababudanite.  —  See  imder  AmpkibdU. 

Babingtonite,  Min.,  pp.  381,  1027;  App.  I,  p.  7;  II,  p.  11.  —  Discussion  of  chem.  oomp. 
with  new  anal,  of  material  from  Arendal,  Norway.  Similarity  of  cr3r8tal  angles  with  those 
of  anorthite  pointed  out.  Hillebrand,  Min.  Mitt.,  82,  253,  1913;  chem.  eomp.;  Zambonini, 
Mem.  Ace.  Sc,  Napoli,  16,  1914. 

Occurrence  in  the  zeolite  deposits  in  Passaic  County,  N.  J.  In  large  meamxre  the 
originai  material  has  disappeared  and  it  is  thousht  that  many  of  the  rectangular  cavities 
existing  in  the  present  mmeraLs  were  originally  filled  with  habingUmile.  Fenner,  J.  Wash. 
Ac.  Sc,  4,  552,  598,  1914. 

Baddeleyite,  App.  I,  p.  8;  II,  p.  11.  —  From  Mte.  Somma,  Vesuvius;  Zambooini^ 
Rend.  Ace.  Line,  20,  (2),  129,  1911.  Occ  with  corundum  from  mine  of  Boseman  Corundum 
Co.,  south  of  Bozeman,  Mont.;  Rogers,  Am.  J.  Sc,  83,  54,  1912. 

Baeumlerite.    0.  Renner,  Centralbl.  Min.,  106,  1912. 

Shown  by  Zambonini,  Centralbl.  Min.,  270,  1912,  to  be  identical  with  hydropkHUef  (chioro^ 
€akUe)j  which  see. 

Barbierite.  W.  T.  SchdUer,  Bun.  Soc.  Min.,  88,  320,  1910;  Zs.  Kr.,  50,  347,  1911;  J. 
Wash.  Ac.  Sc,  1,  177,  1911:  U.  S.  G.  S.,  BuU.,  009,  40,  1912. 

Name  proposed  for  tne  wdium  orthoclasef  the  existence  of  which  has  been  shown  by 
the  following;  by  anal,  of  feldspars  from  various  locaUties;  Barbier  and  Prost,  Bull.  Soc.  Chim. 
France,  3,  894.  1908;  Barbier  and  Gonnard,  Bull.  Soc.  Min.,  88,  81,  1910;  anal,  of  a  sodtum 
9anidine  from  Mitrowitza;  Angel,  N.  Jb.  Min.,  Beil.-Bd.,  80,  254,  1910. 

Barite,  Min.,  pp.  889,  1027;  App.  I,  p.  8;  II,  p.  12.  —  Cryst  —  From  Tschiaturi,  Cau- 
casus, Russia;  Surgunov,  Bull.  Soc.  Imp.  Nat.  Moscou,  Nos.  1  and  2,  153,  1906:  from  near 
Simferopol,  Crimea,  Russia;  Fersmann,  ibid,,  201,  1906;  Zs.  Kr..  46,  220,  1909;  from  vaiiotts 
Norwegian  localities:  new  forms  from  Fehn,  Telemarken,  and  from  Kongsbei^.  The  axial 
ratios  derived  from  measurements  of  crystals  from  various  localities  are  compared.  Vogt, 
[Norsk.  Geol.  Tidsskrift,  1,  No.  9, 1, 1908],  Zs.  Kr.,  48,  536, 1910;  from  KabolyapolyiUia,  Comitat 
M&ramaros,  Hungary;  Krizs6,  [Foldt.  Kozl.,89,  388,497,  1909],  Zs.  Kr.,  60,  633,  1912*  showing 

SaraUel  growth  from  Karl  mine  at  Saj6hilza,  Comitat  Gomor,  Hungary;  Zim^yi,  Foldt.  Kotl., 
9,  12,  104.  1909;  from  Bonvei,  near  Mara,  Sassari,  Sardinia;  Serra,  Rend.  Ace.  Line,  18, 
(2),  80,  1909;  from  following  localities  near  Kladno,  Bohemia.  Theodor  mine  near  Pcher, 
witJi  new  form.  LibuSin,  Ronna  mine  near  Hnidous;  Slavlk,  Bull.  Ac  Sc.  Bohtoe,  14,  1908, 
["Rozpravy"  Bohm.  Ak.,  18.  No.  29,  1909],  Zs.  Kr.,  50,  640,  1912;  from  Epprechtstein,  Fidi- 
telgebirge,  Bavaria;  Dttrrfela,  Zs.  Kr.,  46,  563,  1909;  from  Mte.  Poni,  Sardinia;  Lincio,  Att. 
Ace.  Torino,  44,  747,  1909:  from  Boccheggiano,  Groeseto,  Tuscanv;  Viola,  Riv.  Min.,  99, 
65,  1909;  with  anal,  from  IVlont  de  la  Saxe,  near  Courmayeur,  Valle  d'Aoeta;  Colomba,  Att. 
Ace  Torino,  46,  617,  1910;  from  various  localities  in  the  eastern  part  of  Gouv.  Kostroma, 
Russia;  Samojlov,  Bull.  Ac.  St.  Pet.,  4,  857,  1910;  Zs.  Kr.,  62,  526,  1913;  from  New  BranoQ)eth 
Colliery  near  Durham,  England;  Spencer,  Min.  Mag.,  16,  302,  1910;  from  the  various  mines 
in  the  Freiberg,  Saxon^r,  district,  with  seneral  discussion  of  the  forms  of  barite  with  a  table  of 
angles  after  Goldschmidt:  Henglein,  N.  Jb.  Min.,  Beil.-Bd.,  32,  71,  1911;  from  Obentein, 
Germany;  Seebach,  Vh.  Natur.-Med.  Ver.  Heidelberg,  11,  1910;  Seebach  and  Goise^,  Den* 
trcdbl.  Mm.,  161,  1911;  from  Birkenau,  Odenwald,  Germany;  Henglein,  Centralbl.  Mm.,  5IO, 
1911;  from  Rokahegy,  Comitat  Pest,  Hungary;  Jugovics,  Ann.  Mus.  Nat.  Hung.,  10,  503» 
597,  1912;  from  Mt.  Bokovka;  Popov,  Bull.  Ac.  St.  Pet.,  7.  1103,  1913;  with  new  forma  from 
Ronna  mme  near  Kladno,  Bohemia;  Je2ek,  Zs.  Kr.,  63,  540,  1914;  from  Ntlrschan,  Bohemia; 
Angel,  Zs.  Kr.,  64,  166,  1914. 

Inclusions  in  crystals  from  Brosso  and  Traversella,  Italy;  Colomba,  Rend.  Ace.  line, 
18,  (1),  530,  1909.  Pseudomorphs  after,  found  in  Cambrian  alum  schists  from  Bomholm  Iriaod, 
Denmark.  These  had  been  previously  described  as  pseudomorphs  after  ffay4u98iie  and  pir- 
BoniU.  Callisen,  Medd.  Dansk  Geol.  For.,  4,  245,  1914.  Sand  barite  crystals  from  Kharga» 
Egypt;  Pogue,  Zs.  Kr.,  49,  226,  1911. 

Anal,  from  Kertch,  Crimea;  Kaschinsky,  [Ann.  Inst.  Mines,  St.  Pet.,  2,  251,  1910],  Zs. 
Kr.,  62,  624,  1913. 

Occ.  at  Brosso  and  Traversella,  Italy;  Colomba,  Riv.  Min..  89,  51,  1909. 

Geometrical  and  optical  changes  of  harile  and  other  memoers  of  hariie  group  with  rise  of 
temperature;  Kolb^  Zb.  Kr.,  49,  14,  1910.  Study  of  optical  changes,  etc.,  produced  by 
heating  and  description  of  a  dimorphous  modification;  Grahmann,  Inaug.  Diss.,  Leipsig,  1913; 
Zs.  Anorg.  Chem.,  81,  257,  1913. 
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Artif.  formation  and  iaomorphous  mixtures  with  eduAiU  and  anaUaiU)  Gaubert.  C.  R., 
145,  877,  1907;  Bull.  See.  Min.,  82,  139,  1909;  artificial  crystals;  Gerhart,  Min.  Mitt.,  89, 
185,  1910;  Cooper  and  Fuller,  J.  Am.  Chem.  Soc,  88,  845,  1911. 

BarytocdestiU.  Occ.  at  Imfeld  in  the  Binnental,  Switzerland,  disproved  by  critical  study 
of  CTystfu  measurements  of  Neminar  and  by  anal,  which  proves  mineral  to  have  been  barile. 
Variation  in  crystal  constants  of  the  minerals  of  the  bariie  group  is  shown  to  be  independent 
of  variation  in  composition.  Rosick^',  Bull.  Ac.  Sc.  Boh^me,  18,  1908.  Concerning  its  crystal 
identity;  Samojlov,  Bull.  Ac.  St.  Pet.,  8,  727,  1908;  Zs.  Kr.,  50,  69,  1911. 

Barksvikite,  Min.,  p.  405;  App.  I,  p.  8.  —  Occ.  in  large  crystals  as  phenocrysts  in  a 
rock  found  at  Lugar,  Ayrshire,  which  contains  also  phenocrysts  of  tUanaugite  and  labradoriU 
in  a  ground  mass  of  analdte  and  nephdite.  Cleavage  angle  =  55°  36'.  Extinction  on  (010), 
c  :  c  »  11)°.  Mean  refractive  index  =  1-69.  Birefringence  about  0-02.  Optically  negative. 
2V  a  52°.  Strongly  pleochroic,  a  »  light  yellow,  b  ">  reddish  brown,  c  »  very  dark  brown. 
G.  =  3-298.  AnfO.,  SiOi,  4248;  TiO,,  290;  Al<Ot,  858;  FeiO,,  6-81;  FeO,  15-62;  MnO, 
0-39;  MgO,  2-78;  CaO,  13-45;  Na«0,  6-32;  KA  0-60;  HA  0-25;  Total,  100-18.  Scott, 
Min.  Mag.,  17,  138,  1914. 

Bartliite.    M.  Henglein  and  IF.  Meigen,  Centralbl.  Min.,  353,  1914. 
Monoclinic?    Crystals  small  with  few  faces. 

Fracture  uneven.  H.  "3.  G.  *  4-19.  Luster,  vitreous  to  greasy.  Color  gnuw-green.  Streak 
'  ~  white  to  gray.    Optically  biaxial.  ... 

Comp.  ~—  A'hydiTius  smo-oc^iper  arsenate, 

3ZnO.CuO.3AsiOs.2HA    or    3Zn(AsOi)s.Cu(OH)t.HiO. 
Anal.  — AsiOi,  64  0;   P«Oi,  10;  ZnO,  23-3;   CuO,  8-5;  HA  3-2;   Inaol.,  11;   Total, 
101  1. 

Obs.  —  Found  in  druses  of  a  dolomite  at  Guchab,  Otavi,  German  Southwest  Africa. 
Name.  —  After  Mr.  Earth,  a  mining  engineer,  who  collected  the  material. 

Babtbilitb.  Min.,  p.  421:  App.  II,  p.  13.  —  Artif.  formation  and  opt.  study;  Kraus, 
Cooper  and  Klem,  Am.  Chem.  J.,  47,  273,  1912;  Centralbl.  Min.,  289,  1912. 

Babttocalcite,  Min.,  p.  289;  App.  I,  p.  8.  —  Crystals  from  Alston  Moor.  Cumberland, 
and  a  b<«rUe  pseuodmorph  uter  barytocalcUe  from  Hexham,  Northumberland;  Federov,  [Ann. 
Inst.  Mines,  St.  Pet.,  1,  182,  1906],  Zs.  Kr.,  61,  197,  1912. 

BABTTOCELBSTrnB.    See  under  Barite, 

BASTNiLBTTB,  Min.,  p.  291:  App.  I,  p.  9.  —  Found  to  the  east  of  Ambositra,  Madagascar. 
Shows  a  perfect  cleavage.  Color  clear  yellow  on  cleavage  surface  with  pearly  luster;  elsewhere 
dark  reddish  yellow  with  grea^  luster.  Uniaxial,  +;  with  high  birefringence.  Minimum 
refractive  index  -  1-7145.  G.  -  4-948.  H.  -  4-5.  Anal.  — CH),,  20-20;  F,  6-23;  CeiOa, 
40-50;  (La,Di)sOt,  36-30:  PsOi,  0-60;  O  -  F.  2-61;  Total,  101-22.  Specimen  of  basinasiU 
ASSOC,  with  tuwnUe  from  Colorado  described  with  discussion  of  relations  of  the  two  minerals. 
Relations  between  parisUe  and  bcuinAsite,  Lacroix,  BuU.  Soc.  Min.,  35,  108,  1912.  Descrip- 
tion of  specimen  from  Madagascar  with  studv  of  a  specimen  from  Pike's  Peak,  Col.  Condusion 
ia  reached  that  the  bcutndnU  from  Coloraoo  occurs  in  parallel  growth  with  tywniU  and  not 
pseudomorphous  after  it.  Some  small  separate  crvstals  of  bastnOnie  lining  a  cavity  in  the 
iymmiie  were  observed.  Measurement  of  one  of  these  crystals  showed  the  following  forms, 
€(0001),  ffi(lOlO),  a(ll20),  p(lOll),  g(2(fil),  «(ll2l),  <(2023).  c(OOOl)  :  p(lOll)  «  38*  8'. 
c  » 0-67986.  The  basal  cleavage  described  by  Lacroix  on  the  Madasgacar  material  is 
shown  to  be  a  lamellar  structure.  Koechlin,  Min.  Mitt.,  81,  525,  1912;  Centralbl.  Min.,  353, 
1912. 

Bassanite.  F.  Zambonini,  Min.  Vesuviana:  Mem.  Ace.  So.  Napoli,  14,  327,  1910.  In 
white  opaque  crystals  with  form  of  gypsum.  Under  microscope  they  are  seen  to  be  composed 
of  slenoer  needles  in  parallel  arrangement.  These  show  parallel  extmction  and  positive  elon- 
gation.   Weak  birefringence.    G.  »  2-69-2-76. 

Comp.  —  Calcium  sulphate^  CaSOi, 

At  red  heat  is  transformed  mto  anhydrite. 

Found  in  blocks  ejected  from  Vesuvius  in  1906.  Named  in  honor  of  Prof.  Bassani,  of 
the  University  of  Naples. 

Batchelorite.  W.  F.  PeUerd,  [Papers  Roy.  Soc.  Tasmania,  22,  1910],  Min.  Mag.,  16,  354, 
1913. 

A  green  foliated  mineral  having  approx.  the  comp.,  AbOt.2SiOi.HsO  from  Mt.  Lyell  mine, 
Tasmania.    Named  in  memory  of  Mr.  W.  T.  Batchelor,  formerly  manager  of  the  mine. 
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Bauerite.    F,  Rinne,  [Vera.  Ges.  deutach.  Naturfoncher  u.  Ante,  Karlsruhe,  1911];    Ber. 
Ges.  Wiss.  Leipzig,  68,  443,  1911. 

Name  given  to  the  end  product  of  the  bleachins^  of  micaa.  The  final  oompontion  is 
8iOs.xHi^.    This  material  behaves  optically  like  the  original  mica* 

Bauxite,  Min^  p.  261:  App.  I,  p.  9;  II,  p.  13.  —  The  chem.  constitution  of  bauadte  ha« 
been  discussed  by  Tudan,  Centraibl.  Min.,  65,  387,  495,  768,  1913;  Doelter  and  Dittler,  ibid^ 
19,  1912;  193,  1913;  Lasarevid,  ibid,,  258.  600,  1913.  Tudan  suggests  that  hauxiU  is  reaUy 
a  rock  type  composed  of  various  minerals,  indudins  a  luge  proportion  of  an  aluminium 
hydroxide,  either  diaapore  or  a  new  substance  to  whidi  the  name  sporogdiU  (which  see)  has 
been  given. 

Relation  to  similar  minerals;  Dittler  and  Doelter.  Centraibl.  Miir^  104,  1912.  ^ 

Anal,  and  discussion  of  chem.  oomp.  of  material  from  various  Frencn  localitieB;  Anan- 
daux,  C.  R.,  148,  936.  1115,  1909;  Bull.  Soc.  Min.,  86,  70,  1913;  anal,  from  Comitat  Bihar, 
Hunsary;  Horvdth,  [Fdldt.  K5zl.,  41,  254,  341,  191^*  Zs.  Kr.,  64,  182,  1914. 

Occ.  and  origin  in  the  Karst  district,  Croatia;  Tu6in,  N.  Jb.  Min.,  Beil.-Bd.,  84,  401,  1912; 
KiSpatid,  ibid.,  513. 

Bazzite.    E.  Artini,  Rend.  Ace.  Line,  84,  (1)^  313,  1915. 

Hexagonal.  In  minute  prisms,  often  tapermg  at  the  ends,  gtving  band  sh^ieBL  Ter- 
minated by  base.  H.  »  6-5.  G.  »  2-8.  Luster  vitreous.  Cdor  bridht  asure-blue.  Afanost 
perfectly  tnmflparent  in  small  individuals.  Uniaxial.  Optically  — .  Refiaetive  indieeB  vary 
somewhat  in  oifiFerent  portions  of  the  crystals;  in  interior  u  ■"  1*626.  <  ">  1-608;  in  outer 
sone  Id)  -  1  -626,  c  »  1  '602.  Strongly  dichroic,  m  «  pale  greenish  yellow,  ahnost  ookaita^ 
<  «  intense  azure-blue. 

Comp.  —  A  silicate  of  scandium  with  other  rare  earth  metals,  iron,  and  a  little  soda. 

P^.  —  On  heating  becomes  dark  and  opaque  but  does  not  fuse.  Insoluble  in  acids  with 
exception  of  hydrofluonc.    Decomposed  by  fusion  with  sodium  caibooate.  • 

Obs.  —  Found  in  small  amount  on  crystals  of  quartM  and  pink  ofthodam  with  mysmw/e, 
ktwnoniite  and  albite  from  Baveno,  Italy. 

Name.  —  After  £.  Bazsi,  who  collected  the  mineral. 

Beaverite.  B.  S.  BuOer  and  W.  T.  SchdOer,  J.  Wash.  Ac.  Sc.,  1,  26,  1911;  Am.  J.  Se.,  88» 
418, 1911;  Zs.  Kr.,  50,  114,  1911;  U.  S.  Q.  S..  BuU.,  609,  77, 1912. 

Hexagonal?    In  microscopic  hexagonal  plates. 

Color  canarv-yellow.    Elarthy  and  friable.    Refractive  index  >  1«74. 

Comp.  —  Hvarous  sulphate  of  copper,  lead  and  ferric  iron;  CuO.PbO.FeiOB.280t.4HiO; 
■maU  amounts  of  alumina  replace  the  ferric  oxide. 

Anal.  —  1.  After  deduction  of  10-05%  insoluble  materiaL  2.  Theory  calculated  for 
FeiOa :  AliOa  -3:1. 


CuO 

PbO 

FeiO, 

AliO, 

SO, 

H^ 

Totsl 

1. 

10-74 

32. 50 

1913 

403 

23  60 

10  00 

100  00 

2. 

11  70 

32-80 

17  61 

3-75 

2354 

10. 60 

100  00 

Pyr.  —  Soluble  in  hot  hydrochloric  acid  separating  lead  chloride  on  cocking.  Tests  for 
copper  and  feme  unon. 

Obs.  —  Found  in  secondary  mineral  sone  at  Horn  Sflver  mine  near  Fnaeo^  Beaver 
Co.,  Utah. 

Beldongrite.    L.  L.  Permcr,  Mem.  Geol.  Sur.  India,  8T,  1909. 

Luster  pitchy.    Color  black. 

Comp.  —  ^Mn,Ot.FeiO|.8H«0. 

Anal.  —  Includes  17*7%  quiurU  and  3-7%  wpuaartile. 

MnO,    MnO  Fe^,  AlsO.    BaO    CaO  MgO     SiOi    Ffi%      Bfi     CQb        ToCsl 

0.-322    36  96    2200    7-49    0-40   0-78   231    015    1913   005    1037    0*11        9975 

Obs.  —  Found  associated  with  apes9qiriiie  at  Beldcmgri,  D^alaiot  N4gpur, 


Behnootite.  R.  Koeehlin,  [Min.  Taschenbueh  der  Wiener  Min.  Ges.,  16,  1911],  Min. 
Mag..  16,  355,  1913. 

A  yculow  mineral  said  to  be  a  silicate  of  lead.    Occurred  with  tUlrfeidUte  at  Belmont^  Nev. 

Bblonksite.    See  under  Sellaite. 

Bbmentite,  Min.,  p.  704.  —  Followins  new  facts  have  been  ascertained.  Orthovfaombie. 
Three  cleavages  of  varying  character  parallel  to  three  pinaooids.  Axial  angle  small.  Acute 
bisectrix  perpendicular  to  best  cleavage.  Anal,  by  Steiger  gave:  ISOt,  38-36;  MnO.  80-22; 
FeO,  494;  ZnO,  2-93;  MgO,  335;  CaO,  0-62:  H,0-f,  801;  H/)-,  060;  AkOk.  0*96; 
FeiOi,  0'71;  Total,  99-70.  This  leads  to  formula  HtMniCSiOiji.  Palacfae,  Am.  J.  So,  0, 
177,  1910;  Zs.  Kr.,  47,  676,  1909. 
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BsKiTOiTE,  App.  II,  p.  14.  ^  distal  fonn;  Palache,  Zs.  Kr.,  46,  370,  1900;  aee  App.  11, 

6  14;  description  of  ciystals;  ditri»>nal-bipyramidal  class  confirmed  by  etching  nguies; 
lawatsch,  Mm.  Mitt.,  i8,  179,  1909;  Zs.  Kr.,  M,  602.  1909;  Centralbl.  Min.,  293.  1909:  new 
value  of  c  «  0-75315;  Baumhauer,  i6td.,  592;  new  forms,  (ll20),  (22il);  Jeiek,  Bud.  Ac. 
Sc.  Bohdme,  14, 1909. 

Paragenesis  and  character  of  occ;  Louderback,  Bull.  Uni.  Cal.  Geol.  Dept.,  6,  No.  23, 
331,  1909. 

Bemtonite,  App.  II,  p.  15. —  Occ.  in  Laramie  Basin,  Wyo.  with  anal.;  Dartoa  and 
Siebentbal,  U.  S.  G.  S.,  Bull.,  864,  1909. 

Bbbaunite,  Min.,  p.  848.  —  Occ.  near  HeUertown,  Pa.  with  anaL;  Wbeny,  Proc.  U.  S. 
Nat.  Mus.,  47,  501,  1914. 

Bertrandite,  Min.,  pp.  545, 1028;  App.  I,  p.  9;  II,  p.  15. — Crystab with  anal,  from  Iikntka 
Mt.,  Altai  Mts.,  Russia;  Filipenko,  Btdl.  Ac.  St.  Pet.,  8,  1116,  1909;  Zs.  Kr.,  61.  106,  1912; 
from  Iveland,  southern  Norway,  with  new  itxtn.  The  three  deavages,  parallel  to  c,  & 
and  m  were  observed.  Refractive  indices,  Na^ight;  a  »  1*5914,  /9  »  1-6053.  y  »  1*6145. 
2V  «  74''  41'.  Anal,  confirming  the  accepted  formula.  V(wt,  Zs.  Kr.,  60,  6,  1911.  Cryatak 
from  the  followins  new  localities  in  ComwaU:  St.  Cleer,  Stokedimsland,  Breage,  and  Con- 
stantine;  Russell,  Min.  Mag.,  17, 15,  1913. 

Occ.  and  description  at  Cheesewring  quarry,  Liakeaid,  ComwaD;  BowmaD,  Min.  Mag., 
16,  47, 1911. 

Beryl,  Min.,  pp.  405, 1028:  App.  I,  p.  9:  II,  p.  15.  —  Ciytt.  —  Fh>m  Tonkerhoek,  German 
S.  W.  Africa;  Thien^  N.  Jb.  Min.,  i,  97,  1909;  from  Elba  with  new  forms;  Millosevich,  Rend. 
Ace.  Line,  20,  (2),  138,  1911;  from  Lundy  Ismnd.  England;  McLintock  and  HaU,  Min.  Mag.» 
16,  294,  1912.  DistcHTtion  of  crystals  from  Madagascar;  Lacroix,  Bull.  Soc.  Min.,  87,  101, 
1914. 

OpticaL  —  Refractive  index  and  specific  gravity  rise  in  value  with  inresence  of  alkaHes; 
anal,  of  rose  bervl  from  Mesa  Grande,  CaL,  and  from  Madagascar;  Ford.  Am.  J.  Sc,  80,  128, 
1910;  Zs.  Kr.,  48,  462, 1910.  Optical  prop^ies  vary  with  content  of  alkaues  as  shown  in  beryls 
from  Madaywear;  Lacroix.  BuU.  Soc.  Min.,  84,  123.  1911;  86,  200,  1912.  Anal,  of  mineral 
Tmlaiflina  with  optical  study  of  this  and  other  beryla  from  vanous  localities  nea 


from  Tmlaiwna  with  optical  study  of  this  and  other  beryla  from  vanous  localities  near  Antsi- 
rab^,  Madagascar;  Duparc,  Wunder,  Sabot,  Mem.  Soc.  phys.  et  hist.  nat.  de  Geneve,  86, 
lU,  283,  1910;  Butt.  Soc.  Min..  88,  53,  1910;  84,  131,  239.  1911.  Rose^^olored  beryl  rich  in 
alkalies,  (wcrobewiU^  vordbywUe)  from  Madagascar  with  aetermination  of  refractive  indices; 
Lacroix,  Bull.  Soc  Min.,  88,  37,  1910.  Study  of  orimn  of  circle  of  light  seen  on  sphere  of 
aquamarine  from  Brazil;  Goldschmidt  and  Brauns,  N.  Jb.  Min.,  BeiL-BoT,  81,  220, 1911. 

Anal.  —  From  near  OlUernies,  Puy-de-D5me  and  Montjeu,  Sa6ne-et-Loire;  Barbier  and 
Gonnard,  Bull.  Soc.  Min..  88,  74,  78,  1910;  from  various  localities  in  Pa.:  Eyerman  [Minerals 
of  Pennsylvania,  Sep.  Pud.,  1911],  Zs.  Kr^  64,  97,  1914;  of  a  green  beryl  found  to  the  east  of 
Miandrarivo,  Madagaaear;  Lacroix,  BuU.  Soc.  Min.,  86.  180,  1912. 

R61e  of  water  in;  Allen  and  Clement,  Zs.  Anorg.  Chem.,  68,  317,  1910. 

Large  aquamarine  crystal,  weight  110*5  kg.  found  at  Marambaya,  Minas  Geraes.  Bxazil; 
Kunz,  Am.  J.  Sc.,  81,  463.  1911;  Dreher,  Centralbl.  Min.,  338,  1912.  Aquamanne  froni 
near  Rfiasing,  German  S.  W.  Africa:  Kaiser,  Centralbl.  Min.,  385,  1912. 

Var€byeviU,  WarMeffiU,  WarobewiU.  W.  J.  Vemadsky,  [Trav.  Mus.  Geol.  Ac.  Sc.  St. 
Pet.,  8,  81.  1906],  Zs.  Kr.,  60,  73,  1911.  Name  siven  to  csesium  beryl  because  of  the  descrip- 
tion of  80<A  a  beryl  from  Lipowka,  Ural  Mts.,  by  Vorobyev.  Description  of  crjratala  and 
anal,  of  this  beryl  given.    Discussion  of  chem.  comp.  of  beryl. 

MorganiU,  R(M&<»lored  beryls  named  morffanUe  in  honor  of  J.  P.  Morgan;  Kunx,  Am. 
J.  Sc,  81,  81, 191L 

Betafite.  A.  Lacroix,  Bull.  Soc.  Min.,  86,  84,  233,  1912;  87,  101,  914;  C.  R.,  164, 1040, 
1912. 

Isometric.  Observed  forms;  octahedron  and  dodecahedron,  rarely  cube.  Habit  octahedral. 
G.  ">  3-75-4-17.    Color,  a  greenish  black.    Opaque.    Luster  greasy. 

Comp.  —  A  niobate  and  titanate  of  uranium,  etc* 

Anal.  —  By  Piumi;  (1)  Ambobtora,  (2)  Ambalahaxo. 

NbiO.        Ta,0.        TiO,  SnO,        ThO,  UO,  (Ce,La,Di)«0,  (Y,Er)A 

1.  34-80  ir,  18-30  0-30  1-30  26-60  0-60  0-90 

2.  34-80  1-00  16-20         0-37  112  27-15  100 


Al/), 

FetO, 

MgO 

CaO 

PbO 

HiO 

Total 

2-10 

2-87 

0-40 

3  45 

•  •  •  » 

7-60 

99-22 

1-50 

0-50 

fr. 

312 

0-38 

1250 

99-64 

Obs.  —  Found  in  pegmatities  in  Madagascar  at  following  locaHties:    Ambolotora,  near 
Betafo,  Andibakely  near  Sama,  Ambalahazo,  east  of  Ampangab^. 
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/S-Kertschenite.    See  under  Vwianiie, 

Beudantite,  Min.y  p.  868;  App.  II,  p.  15.  —  RelatioDfi  to  similar  minerals;  Schaller,  Am. 
J.  Sc»  38,  363;  1911.  —  See  under  AiunUe. 

Occurrence  of  corkite  noted  from  the  Harrington-Hickory  and  the  Wild  Bull  mines,  Beavei 
Co.,  Utah:  Butler  and  Schaller,  Am.  J.  Sc.,  82,  418,  1911;  Zs.  Kr.,  00,  114,  1911;  U.  S. 
O.  S.,  Bull.,  509,  82,  1912. 

Bisbeeite.    W,  T,  SchaUer,  J.  Wash.  Ac.  Sc.,  6,  7,  1915,  and  priv.  oontr. 

Orthorhombic.  Fibrous.  Color  pale  blue  to  nearly  white.  Elongation  of  fibers  pontlTe. 
Refractive  indices,  a  or  /9  =  1.59  (perpendicular  to  elongation  of  fib^s);  y  *»  1-65.  Ax.  pL 
parallel  to  elongation  of  fibers.  Pleocnroic;  colorless  to  very  pale  green  paralld  to  dongatmn 
of  GberSf  pale  ohve-brown  perpendicular  to  fibers. 

Comp.  —  CuSiO«.HiO. 

Anal.  —  On  minute  quantity  oontainins  about  5%  of  ahaUuckile. 

SiO,,  36  0;  CuO,  52- 1;  FeO,  0-9;  HA  10-3;  TotaL  993. 

Obs.  —  Found  at  Shattuck  Arizona  Copper  Company's  mine  at  BiflbeCi  Aiiiona,  resulting 
from  the  alteration  (hydration)  of  ahaUuckite. 

BioTTTE,  Min.,  p.  627;  App.  I,  p.  10;  II,  p.  15.  —  Pleochroic  haloe  and  their  oonneetion 
^th  ae-ra3rs  from  radio-active  elements^  Hdvermann,  N.  Jb.  Min.,  Beil.-Bd.,  84,  321,  1912. 

Anal,  of  fresh  and  altered  material  from  pematite  at  Ytterby,  Sweden;  NordendqQkl, 
^ull.  Geol.  Inat.  rUpsala,  9,  183,  1914»,  Zs.  Kr.,  0,^406^  1914;  from  vanoua  loeatitiBB  in  P^; 
Eyerman,  [Minerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64.  99,  1914. 

Alteration  products  with  analyses  from  Bjdaja  Tserkow,  &ei,  Russia;  Glinka,  Trav.  Soe. 
Nat.  St.  Pet.,  84,  No.  5;  1,  1906. 

Parallel  growth  with  phlogopiU  with  inclusions  of  rtUUe  needles  from  Ottawa,  Canada; 
Pogue,  Zs.  Kr.,  49,  455,  1911. 

BiBCHOFiTE.  Min.,  p.  176;  App.  II,  p.  15.  —  Ooc.,  assoc.,  genesis,  etc.,  as  illustrmted  in 
the  Berlepsch  mme  at  Stassfurt;  Biedd,  Zs.  Kr.,  60,  139,  1911. 

BiSMiTB^  Min.,  p.  200;  App.  II,  p.  16.  —  Description  of  crystals,  etc.,  from  GoMfidd. 
Nev..  given  m  App.  11,  has  been  published  by  Ransome,  U.  8.  G.  8.,  Prof.  Paper,  M.  1909: 
and  by  Schaller  and  Ransome,  Am.  J.  Sc..  80,  173,  1910:  Zs.  Kr.,  48,  16.  1910;  Sehaflcr.  F 
8.  G.  S.,  Bull.,  490,  33,  1911;  crystals  from  Rinoon,  San  Diego  Co.,  Cal.;  Rogeia,  School 
of  Mines  Quart.,  SI,  208, 1910. 

Anal,  of  various  bismuth  ochers  from  the  tourmaline  mines  in  San  Die^  Co.,  Cal.,  show 
them  to  be  either  a  bismuUi  hydroxide,  Bi(OH)s  or  pueherUe,  BiVOi,  or  mixtures  of  the  two. 
Doubt  is  expressed  as  to  the  occurrence  of  the  pure  oxide,  himiU,  Bi^,  in  nature.  SehaUer, 
J.  Am.  Chem.  Soc.,  88,  162,  1911;  Zs.  Kr.,  49,  229, 1911. 

BiSMUTHiNiTE,  Min.,  pp.  38.  1028;  App.  I,  p.  10;  II,  p.  16.  —  AnaL  from  sands  at  the 
Amunnaja  River,  a  brancn  of  tne  Amasar  River,  Transbaikalia,  Siberia;  Kusnetiov,  BuU. 
Ac.  St.  Pet.,  4,  711,  1910;  Zs.  Kr.,  68,  518,  1913;  occ.  with  anal,  from  contact  aones  near 
Kristiania,  Norway;  Goldschmidt,  VidenskapsselBkapets  Skrifter,  No.  1,  88,  242,  1911. 

BismutobphXrits,  Min..  p.  290.  —  Anal,  from  sands  of  Iwanowka  River,  branch  of  the 
Kara  River,  Transbaikalia,  Siberia;  Kusnetsov.  Bull.  Ac.  St.  Pet.,  6,  897,  1911;  Zs.  Kr.,  68, 
601,  1914.  Occurs  at  Stewart  mine,  Pala,  Cal.;  Schaller  (priv.  oontr.;  to  be  publisbed  in 
U.  S.  G.  8.,  Prof.  Paper,  94). 

Birrm.  App.  II,  p.  16.  — Formubi  proposed  as  21SiOi.l6AM>t.l4(Ca,B«,Mg)0. 
4(Li,Na,K)/J.14H^;  Laeroix,  Bull.  Min.  Soc.,  88,  37,  1910. 

BLOEDrrE,  Min.,  p.  946;  App.  I,  p.  11;  II,  p.  16.  —  Large  crystals  with  anal,  from  Soda 
Lake,  San  Luis  Obispo  Co.,  Cal.;  Schaller,  J.  Wash.  Ac.  Sc.,  8,  75, 1913. 

Blomstrandine.  App.  11,  p.  17.  —  Anal,  of  crystal  from  Miask.  Ilmen  Mts.,  Rnasia; 
Hauser  and  Hersfeld,  Cfentralbl.  Min.,  756,  1910;  from  Ural  Mts.,  Tschemik,  Bull.  Ac  St. 
Pet.,  6,  949,  1912. 

BiiOifaTRANDiTB,  Min.,  p.  746.  —  Anal,  from  Ambolotara  near  Betafo,  Madacaacar; 
Laeroix.  Bull.  Min.  Soc.,  88,  321,  1910;  C.R.,  168,  559,  1911;  from  Tongafeno,  south  at  B^afo, 
idem,  C.  R.,  164,  1040,  1912;  Bull.  Soc.  Min.,  86,  84, 1912. 

BoRACiTB,  Min.,  p.  879;  App.  I,  p.  11;  II,  p.  18.  —  Study  of  slasrfvrtUe  shows  its  idcsitity 
with  boracUe;    Boeke,  Centxalbi.  Min.,  531,  1910. 

Study  of  structure,  crystal  character  and  rela^n  of  twimiing  laws  to  those  of  ewyohit 
and  peravBkUe;  B6fspldf  Zs.  Kr.,  60,  349,  1911. 
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BosNiTB,  Min.,  p.  77;  App.  I,  p.  11;  II,  p.  18.  —  Crystals  from  Bristol,  Conn.,  with  new 
anal.    Discussion  of  chem.  oomp.  of  mineral  leads  to  the  general  formula  Cu^FeiSy,  where 

y  »  2  ~^^'  ^^^  discussion  of  relation  to  the  group  of  sulpho-m  nerals.    Kraus  and  Goldberry, 
Am.  J.  Sc.,  87,  639,  1914;  N.  Jb.  Min.,  2,  127,  1914. 

BoTRTOGEN,  Min.,  p.  972;  App.  II,  p.  18.  —  Discussion  of  chem.  comp.  together  with 
its  chemical  and  crystallographic  relations  to  rdmeriie.  By  a  change  in  the  customary  orien- 
tation it  is  shown  that  the  forms  and  angles  of  the  crystab  of  the  two  minerals  are  closely 
similar.    Scharizer,  Zs.  Kr.,  68,  372,  1913. 

BouLANGERiTE,  Min.,  p.  129:  App.  I,  p.  11;  II,  p.  19.  —  Crystal  from  Sala,  Sweden,  showed 
(100),  a  new  form;  Flink,  Ark.  Kemi,  Min.,  GeoL,  8,  No.  35,  1,  1910. 

BouRNONiTE,  Min.,  p.  129;  App.  I,  p.  11:  II,  p.  19,  —  Crystals  (with  anal.)  from  Nagolnij 
Krjasch,  Province  of  Don  Cossacks.  Russia;  Samojlov,  [Mat.  Min.  Russ^  28,  1,  1906],  Zs.  Kr., 
46,  287,  1909;    from  Val  di  Castello,  Pietrasanta,  Tuscany;    Panichi,  Rend.  Ace.  Line,   19, 

(1),  690,  1910;   from  dradna;  L6w,  F6ldt.  Kdzl.,  41,  67. 192,  1911;    from  St.  Kreuz,  Lebertal, 
Alsace  (with  anal.);  Btlcking,  Mitt.  Geol.  Landesanst.  Elsass-Lothnngen,  8  201,  1913. 

Braunite,  Min.,  pp.  232,  1029;  App.  I,  p.  11;  II,  p.  19.  —  Crjstols  from  various  local- 
ities in  India  with  new  forms.  Anal,  with  aiscussion  of  comp.;  Fermor,  Mem.  Geol.  Sur. 
India,  87,  1909;  Rec.  Geol.  Sur.  India,  41,  43,  1911.  Crystals  from  Minas  Geraes,  Brazil, 
with  new  forms.  Anal,  pivpn.  Jeiek,  Bull.  Ac.  Sc.  Boh^me,  18.  1908;  ["Rozprayy,"  Bohm. 
Ak.,  18,  No.  7,  1908],  Zs.  Ivr.,  48,  543.  1910;  from  Brazil  witn  new  forms.  Discussion  of 
orientations  and  of  letters  assigned  to  aifTerent  forms;  Koechlin,  Ann.  Mus.  Wien,  27,  159, 
1913.  Crystals  from  L&ngban,  Sweden,  described.  In  the  Spexeryd  mines,  where  manganiie 
has  weathered,  the  so-called  ** mangankiesel^^  may  be  braunite  (anal,  given).  Flink,  Ark. 
Kemi,  Min.,  Geol.,  8,  No.  35,  1,  1910. 

Bravoite,  App.  II,  p.  19.  —  Occ.  etc.  at  Minasragra,  Peru;  Hewett,  Trans.  Am.  Inst. 
Min.  £ng.,  291,  1909. 

BsEimERiTE,  Min.,  p.  274;  App.  II,  p.  19.  —  Occ.  in  an  amphibole  andesite  near  Caste!- 
nuovo  di  Teolo,  Euganei  Monti,  Italy;    Panebianco,  Riv.  Min.,  40,  78,  1911. 

Brithoute,  App.  II.  p.  19.  —  Crystallographic  and  optical  study  of  a  series  of  minute 
crystals  showed  that  britnolite  is  hexagonal  witn  at  times  optical  anomalies  and  not  ortho- 
rhombic,  pseudohexagonal,  as  originally  described.  Value  of  c  *  0-7247.  Forms  present, 
m(lOlO),  a(llSO),  and  p(lOll).  Further  new  facts  are:  easily  soluble  in  hot  hydrochloric 
acid;  b^ore  blowpipe  turns  light  brown  and  opaque.    B6ggild,  Zs.  Kr.,  80,  430,  1911. 

Brochantite,  Min.,  p.  925;  App.  II,  p.  20.  —  Crystals  from  Vaskd,  Comitat  Kras86szdr6ny, 
Hungary;  Low,  Foldt.  Kozl.,  41,  811,  1911. 

Anal,  from  CoUahurasi,  Tarapacd,  Chile;  Ford,  Am.  J.  Sc.,  80,  16,  1910;  Zs.  Kr.,  48,  452, 
1910. 

BrOggerite.    See  under  Uraninite, 
Bromatacamite.    See  under  Atacamite, 

« 

Broiilite,  Min.,  p.  283;  App.  I,  p.  12.  —  General  relations  to  the  series  of  isomoiphous 
molecules;  discussion  of  crvstals;  oetermination  of  refractive  indices  and  anal,  on  material  from 
Alston  Moor,  Cumberland;  Kreutz,  Bull.  Ac.  Sc.  Cracovie,  771,  Nov.,  1909. 

Occ.  at  New  Brancepeth  Colliery  near  Durham,  England,  with  anal.;  Spencer,  Min. 
Mag.,  16,  302,  1910. 

Brookite,  Min.,  pp.  243,  1029:  App.  I,  d.  12;  II,  p.  20.  —  Crystals  from  Meadowdale, 
Albany  Co..  N.  Y.;  Whitlock,  Bull.  N.  Y.  State  Mus..  140,  197,  1910;  from  Companhia, 
Len^oes,  Bahia,  Brazil;  Ford  and  Ward,  Am.  J.  Sc,  82,  287,  1911;  from  Princeton,  N.  J.,  with 
new  forms;  Hawkins,  Am.  J.  Sc,  86,  446,  1913. 

Brucite,  Min.,  p.  252;  App.  I,  p.  12.  —  Detailed  study  of  physical  properties  of  brucite 
together  with  those  of  the  artificially  dehydrated  mineral  called  metabrucUe;  Westphal,  Inaug. 
Diss..  Leipzig,  1913. 

Occ  of  variety  nemalite  in  Russia;  Fersmann,  Bull.  Ac.  St.  Pet.,  6,  539,  1911;  Zs.  Kr.,  58, 

699,  1914. 

Varieties  containing  iron  or  manganese  called  respectively  JerrchruciU  and  manganobruciJU, 

A.  Lacroix,  Min.  de  la  France,  8,  402,  1909. 
Calafatite.    See  under  Alunite. 
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Calamine,  Min.,  p.  646|  App.  I.  p.  12:  II,  p.  21.  —  Cryst  —  From  Joplin,  Mo.:  Rogers, 
[Uni.  Geol.  Sur.  Kansas,  8,  445,  1904].  Zs.  Kr.,  49,  370,  1911;  from  Herkules  mine  and  Olkusz, 
Poland;  Revutzky,  Bull.  Soc.  Imp.  Nat.  Moscou,  Nos.  1  and  2,  213,  1906;  Zs.  Kr.,  46,  297, 
1909;  from  Ghergur,  Algeria  witn  new  forms  and  many  vicinal  forms;  refractive  indices 
determined;  Billows,  Riv.  Min.,  84,  47,  1908;  from  the  Organ  Mts.,  Donna  Anna  Co.,  New 
Mexico,  with  new  form;  Ford  and  Ward,  Am.  J.  Sc.,  88.  185,  1909;  from  Altenberg,  Belgimn; 
Goldschmidt  and  Schroeder,  Zs.  Kr.^  49,  135,  1910;  witn  anal,  of  material  from  contact  zones 
near  Kristiania,  Norway;  Goldschmidt.  Videnskapaselskapets  Skrifter,  No.  1,  399,  1911;  from 
Leadville,  Col.:  PauL  Zs.  Kr.,  60,  600,  1912. 

Crystals  from  Santa  Eulalia,  Chihuahua,  Mexico:  Ungemach,  Bull.  Soc.  Min.,  83,  375, 
1910;  Pogue,  Proc.  U.  S.  Nat.  Mus.,  39,  571,  1911;  Zs.  Kr.,  49,  455,  1911;  with  new  fonns 
and  several  unca*tain  or  vicinal  forms  with  a  critical  discussion  of  all  Imown  forms,  ref- 
erences to  literature,  tables  of  angles  and  combinations,  etc.;  Seebach  and  Paul,  Zs.  &., 
61,  149,  1912. 

Anal,  from  Friedensville  and  Phoenixville,  Pa.;  Eyerman,  [Minerals  of  Pennsylvania, 
Sep.  Pub.,  1911],  Zs.  Kr.,  64,  98,  1914. 

Caldopalygorsldte.    A.  Fertmann,  Bull.  Ac.  Sc.  St.  Pet.,  2,  274, 1908. 
A  ^* mountain  leather**  from  Strontian,  Argyllshire,  containing  much  calcium.    See  under 
PatygoTikUe, 

CALCiovoLBORTHTrB,  Min.,  p.  790;  App.  II,  p.  22.  —  Two  analyses  are  given  by  Hille- 
brand  and  Merwin.  J.  Wash.  Ac.  Sc,  8,  138,  1913:  Am.  J.  Sc,  86,  441,  1913;  Zs.  Kr.,  6S, 
4,  1913.  of  minerals  which  are  tentatively  referrea  to  this  species.  They  were  found  near 
Richaroson,  in  the  canyon  of  the  Grand  River,  southeastern  Utah,  and  occurred  as  rosettes 
and  patches  of  minute  reticulated  scales  on  surfaces  of  sandstone.  The  yellow-n^een  variety 
showed  triasigular  and  hexagonal-shaped  scales,  but  from  optical  properties  is  probably  mono- 
clinic  Shows  strong  inclined  dispersion.  The  axial  angle  2V  is  approximately,  68**  for  Li- 
llet and  83**  for  Na-li^t.  The  min^iil  is  therefore  optically  positive  for  red  and  negative 
for  violet  Ught.  The  mdices  of  refraction  are,  a  >■  2-01,  /?  «  2-05,  7  >»  2-10.  Greenish 
yellow  variety  occurs  in  thin  crusts  of  doubly  refracting  crystals  with  index  of  refraction  about 
1-02.  It  is  pseudomorphic  after  the  yellow-green  variety.  The  analyses  follow:  from  No. 
1,  80-6  per  cent  and  from  No.  2,  13  •  5  per  cent  of  insoluble  material  has  been  deducted. 

VvO,       AsjO,    PiO,        CuO        CaO       BaO      MgO      Alk.     HjO-lOS** 
Yellow-Green      30*6  11        0-3        48-4  3-9        2-7        0-3        0-7  1*8 

Green-Yellow      160        17-2        0-8        371        15-3        2-3        0-5        02  10 

HiO-fl05'*         COt         SiOs        FeaOs       Mnt04,Cos04,AUOi         Total 
Yellow-Green  6-4  2-4  0-6  0-8  •••  100*0 

Green-Yellow  4-3  0-9  0-7  0-5  3-2  100  0 


Rogers, 
localitieB; 

Virgilina,        .        ^    .  . 

City,  N.  J.,  showing  parallel  growths  and  new  forms;  Whitlock,  Bull.  N.  Y.  State  Mus..  ISS, 
217,  1909;  from  Kelly's  Island,  Lake  Erie,  showing  pyramid;  Ford  and  Pogue,  Am.  J.  Sc, 
28,  185,  1909;  also  Whitlock,  School  of  Mines  Quart.,  81,  225,  1910;  showing  pyiamid  from 
Horsne,  Gotland  and  from  Dannemora,  Sweden;  Tenow,  [Bull.  Geol.  Inst.  Upenla,  9,  1,  1910], 
Zs.  Kr.,  68,  406,  1914;  from  Markirch,  Alsace;  DQrr,  [Inaug.  Diss.,  Strassburs,  1907;  Mitt. 
Geol.  Landesanst.  Elsass-Lothringen,  6,  183].  Zs.  Kr.,  47,  303,  1909;  DQrrfeld.  (MiU.  GeoL 
Landesanst.  Elsass-Lothringen,  7.  No.  3,  293],  Zs.  Kr.,  68,  569,  1914;  from  Terlingua,  Texas, 
with  new  form;  Hillebrand  ana  Schaller,  XJ.  S.  G.  S.,  BuU.,  406,  15,  1909:  from  various 
Swedish  localities  with  new  forms;  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35. 1, 1910;  from  Fiencfa 
and  Reckingen,  Rhone  valley,  Switzerland,  and  Egremont,  Cumberland,  showing  twins ; 
Goldschmidt  and  Schroeder,  Zs.  Kr.,  49.  133,  1910;  from  Oberscheld  near  Dillenburg,  Pruflsia, 
wiUi  new  forms.  Article  concludes  with  a  list  of  all  the  previously  determined  forms  on  the 
mineral.  Bumttller,  N.  Jb.  Min.,  Beil.-Bd.,  28,  233,  1909;  from  the  neighborhood  of  limburg 
a.  L.,  Prussia,  with  new  forms;  Danckers,  N.  Jb.  Min.,  Beil.-Bd.,  81,  55,  1911;  from  Stram- 
berg,  Soonwald,  Germany,  with  new  forms;  Jahn,  Zs.  Kr.,  60,  133,  1911;  62,  399,  1913;  from 
Val  Lantema.  VelUin,  Italy;  Tacooni,  Mem.  Ace.  Line,  8,  736,  1911;  from  contact  zones  near 
Kristiania,  Norway;  Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1,  282.  1911;  from 
Kosd  and  Rdkahegy,  Hungary;  Jugovics,  Ann.  Mus.  Nat.  Hung.,  10,  301,  311,  1912;  from 
the  chalk  at  Corf e  Castle,  Dorsetshire,  England;  Bowman,  Min.  Mag.,  17,  135,  1914. 

Historical  discussion  of  the  crystallization  of  caldte  with  list  of  new  forms  deacribed 
since  the  appearance  of  Goldschmidt's  Index  der  KrystalVormen.  Also  description  of  caldte 
crystals  with  new  forms  from  various  localities  in  New  York  State.  Whitlock,  Mem.  N.  Y. 
State  Mus.,  18»  1910. 
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Deformed  calcites  in  the  Devonian  limestone  from  near  Letmathe,  Westphalia;  MOgge, 
N.  Jb.  Min.,  1,  1,  1913. 

Study  of  the  growth  of  twin  crystals;  Kreutz,  Min.  Mitt.,  28,  490,  1909.  New  twinning 
law;  lindo,  Att.  Ace.  Torino.  42,  212,  1911. 

Space-lattice;  Johnsen,  Zs.  Kr..  64,  148,  1914. 

Cinange  in  crvstal  angles  with  lowering  of  temperature;  Goldschmidt,  Zs.  Kr.,  61,  1, 
1912.  Study  of  changes  in  crystal  angles  with  variation  of  temperature  and  comparison  with 
similar  changes  in  other  members  of  calcite  group;  Rinne,  Centraibl.  Min.,  705,  1914. 

Determination  by  grinding  methods  of  the  hardness  of  calcite  in  relation  to  that  of  other 
minerals  and  upon  different  crystal  faces;  Holmquist,  G.  For.  Fdrh.,  83,  281,  1911. 

With  abnormal  cleavage  angle  (72'');  Ferrando  [Boll.  Soc.  £sp.  Hist.  Nat.,  7,  95,  1907], 
Zb.  Kr.,  49,  620,  1911. 

New  analyses  with  view  to  determination  of  the  limits  of  the  amount  of  magnesium 
carbonate  that  may  be  present;  Foote  and  Bradley,  Am.  J.  Sc..  87,  339,  1914. 

Chem.  constitution  of  calcUe  and  aragonite;  Vaubel,  J.  prakt.  Chem.,  86.  366,  1912. 

Deformation  under  pressure;  Adams,  J.  Geol.,  18,  489,  1910.  Effect  or  high  temperatures 
at  high  pressures;  Boeke,  N.  Jb.  Min.,  1,  91, 1912. 

Study  of  the  behavior  of  the  different  members  of  the  caicUe  group,  especially  dolomiU  and 
ankeriie,  when  heated  in  current  of  air  free  from  carbon  dioxide  and  when  treated  with 
hydrochloric  acid  and  a  solution  of  c(K)per  nitrate.    Grilnberg,  Zs.  Anore.  Chem.,  80,  337,  1913. 

Influence  of  the  speed  of  the  chemical  action  of  solvents  upon  the  etching  figures  pro- 
duced: Gaubert,  C.  R..  166,  547,  1912. 

Phosphorescent  calcites;  Pisani,  C.  R.,  168,  1121,  1914. 

Color  reactions  upon  calcite  and  aragonite:  Thugutt,  Centraibl.  Min.,  786,  1910.  Micro- 
chemical  reactions;  Thugutt^  [Ber.  Ges.  Wiss.  Warsaw,  38,  1911],  Zs.  Kr.,  64,  197,  1914. 

Experiments  with  utincial  formation  in  solutions  at  varying  temperatures  and  with 
varying  amounts  of  other  salts  in  solution;  Leitmeier,  N.  Jb.  Min.,  1,  49,  1910. 

Variety  from  Capo  Calamita,  Elba,  containing  cobalt  called  cobaUo<alcite;  Millosevich, 
Rend.  Ace.  line,  19,  (l)i  02, 1910. 

A  fibrous  crystalline  variety  has  been  called  lublinite.  It  was  orimnally  described  from 
Wysokie,  Gouv.  Lublin,  Poland:  Morozewicz.  [Cosmos.  82,  487,  1907],  Zs.  Kr.,  48,  522,  1910; 
also  Centraibl.  Min.,  229,  1911;  see  also  Watitsch.  [Ann.  Geol.  Min.  Russ.,  9,  241,  1908] 
and  for  a  description  of  the  material  from  a  new  locality,  near  Horb  am  Neckar,  Wurtemb(^, 
together  with  a  complete  discussion  of  the  various  forms  of  calcium  carbonate  that  have  be^ 
described,  see  Lang,  N.  Jb.  Min.,  Beil.-Bd.^  88,  121,  1914.  The  properties  of  the  mineral  as 
given  bjr  Lang  are  as  follows:  Occurs  m  very  fine  glass-clear  needles  without  cleavage 
or  twinning.  Monoclinic.  High  birefringence.  Optically  — .  Approx.  refractive  indices, 
a  —  1-48,  fi  *  1*54,  7  «  1-66.  G.  »  2-65,  approx.  When  boiled  with  a  solution  of  cobalt 
nitrate  becomes  colored  much  more  slowly  than  either  calcite  or  ara^nite.  Often  alters  to  calcite 
and  becomes  material  known  as  berffmilch,  Mttgge,  Centraibl.  Mm.,  673,  1914,  concludes  that 
it  is  calcite  peeudomorphous  after  some  organic  material. 

An  artif.  calcium  carbonate  occurring  in  minute  spherules  with  G.  »  2-6  and  less  stable 
than  calcite  or  aragonite  has  been  called  vaieriU^  after  Prof.  H.  Vater,  of  Tharandt,  Saxony. 

W.  Mdgen,  [Vh.  Ges.  Deutsch.  Naturfors.  u.  Arzte,  2,  (I),  124,  1911].     See  also  Diesel,  Zs. 
Kr.,  49,  272,  1911. 

Caledonitb,  Min.,  p.  924;  App.  I,  p.  13;  II,  p.  23.  —  Studv  of  crystals  from  a  new 
locality  in  New  Caledonia  with  further  study  of  crystals  from  old  localities  leEMls  to  the 
conclusion  that  the  symmetry  is  orthorhombic.  New  axial  ratio  and  description  of  forms 
given.  Ungemach,  Bull.  Soc.  Min.,  86,  553,  1912.  Crystals  from  Cero  Gordo,  Cal.;  Guild, 
Zs.  Kr.,  49,  321,  1911. 

Calomel,  Min.,  p.  153;  App.  I.  p.  13;  II,  p.  24.  —  Detailed  description  of  material  from 
Terlingua,  Texas;  Hillebrand  and  Schaller,  Zs.  Ej.,  47,  433,  1909;  U.  S.  G.  8.,  Bull.,  406, 1911; 
see  App.  il. 

Occ.  in  crystals  from  Nikitowka,  Ekaterinoslaf,  Russia;  Fedorov,  [Ann.  Inst.  Mines, 
St.  Pet.,  1,  81,  1908],  Zs.  Kr.,  61,  295,  1912. 

Cancrinite,  Min.,  pp.  427,  1029:  App.  II,  p.  24.  —  Discussion  of  chemical  compoeitioo 
with  review  of  older  analyses  and  with  new  analyses  of  material  from  Brevik,  Norway  (both 
roee-red  and  yellow)  and  from  Sama,  Sweden.  Discussion  of  origin.  Thugutt,  N.  Jb.  Min., 
1  25,  1911.  Analyses  from  extrusive  rocks  in  the  Laacher  See  district,  Prussia,  with  di»- 
cussion  of  chem.  comp.;  Brauns  and  Uhlig,  N.  Jb.  Min.,  Beil.-Bd.,  86,  723,  1913. 

Regular  inclusions  of  hematite  from  Miask,  Ilmen  Mts.,  Russia;  Johnsen,  Centraibl. 
Min.,  369,  1911. 

A  mineral  detected  in  thin  sec^ons  of  a  nepheline  syenite  from  the  Los  Islands  resembling 
cancrinite,  but  showing  a  lower  birefringence  has  been  called  UmU;  Lacroix,  Arch.  Mus.,  Paris» 
a,  37,  1911;  Bull.  Soc.  Min.,  86,  5,  1912. 
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CABMnnrs,  Min.,  p.  765.  —  Occ.  at  Calstock,  Cornwall;  Ruseel,  Min.  Mag.,  16,  2S5,  1910. 

Gabnallite,  Min.,  p.  177;  App.  I,  p.  13;  II,  p.  24.  —  Regular  intergrowth  with  hemaiite 
from  near  Stassfurt;  Jonnsen,  Centralbl.  Min.,  168,  1909.  Occ,  assoc,  genesis,  etc.,  as  illus- 
trated in  the  Berlepsch  mine  at  Stassfurt;  Riedel,  Zs.  Kr.,  60,  139,  1911. 

Camegieite.    See  under  Anemousile, 

Carnotitb,  App.  I,  p.  3:  II,  p.  24.  —  Analysis  from  Radium  Hill,  near  Olaiy,  S. 
Australia;  Crook  and  Blake.  Min.  Mag.,  16,  271,  1910.  Occ.  with  analysis  from  near  Mauch 
Chunk,  Pa.;  Wherry,  U.  S.  G.  S.,  Bull.,  680,  147,  1914. 

Origin  of  the  deposits  in  Colorado  and  Utah;  Hess,  £kx>n.  Geol.,  9,  675,  1914. 

Carphosioerite,  Min.,  p.  969.  —  Probable  identity  of  %UakUe,a'patelUef  raimondite,  and 
typnmte  with  carphosideriief  with  the  suggested  formula,  Hs0.3FeaOs.4SOa.6HiO;  Schaller, 
Am.  J.  Sc,  32,  359,  1911;  Zs.  Kr.,  60,  106,  1911.    See  also  under  AluniU. 

Anal,  from  Chihuahua,  Mexico;  Wittich,  Boll.  Soc.  Geol.  Mex.,  8,  47,  1913. 

CassiteritEj  Min.,  pp.  234,  1030,  1037;  App.  I,  p.  14;  II,  p.  24.  —  Cryst.  —  From 
Epprechtstein,  Fichtelgebu-ge,  Bavaria;  Dtlrrfeld,  Zs.  Kr.,  46,  663,  1909;  from  S.  Piero  in 
Campo,  Elba,  showing  new  form;  Aloisi,  Proc.  Soc.  Tosc..  19,  78,  1910.  General  study  of 
crystallization;   Tertsch,  [Denkschr.  Ac.  Wien,  84,  563,  1908],  Zs.  Kr.,  49,  221,  1910.    Cntical 

review  of  all  crystal  forms  with  table  of  angles;  Borgstr6m,  [Ofvers  Finska  Vetenskaps-Soc. 
F6rh»  61A,  No.  3,  1,  1909],  Zs.  Kr.,  60,  284,  1911. 

Refractive  indices  on  artificial  crystals;  Baimtihauer,  Zs.  Kr.,  47,  1,  1909. 

Its  zonal  structure,  electric  properties  and  the  presence  of  rare  elements  as  determined 
by  spectrum  anal.;  Liebisch,  Ber.  Ak.  Wiss.,  414,  1911. 

StucK'  of  the  genesis  of  tin  deposits  with  especial  description  of  the  tin  mines  of  the 
Villeder  District,  France;  Tronquoy,  Bull.  Soc.  Min.,  36,  238,  1912. 

Discussion  of  composition  of  var.  aincUite  and  relation  to  members  of  ndile  group* 
Suggested  that  it  be  called  a  tarUalum  caasilerite,  Schaller,  J.  Wash.  Ac.  Sc,  1,  177,  1911: 
U.  S.  G.  S.,  BuU.,  609,  9,  1912. 

Cebollite.    E.  S.  Laraen  and  W.  T.  SchaUer,  J.  Wash.  Ac.  Sc,  4,  480,  1914. 
Orthorhombic  (?).    In  fibrous  aggregates.    H.  =5.    G.  «  2-96.    Color  white  to  greenisb- 

gray.  Refractive  indices,  a  »  1*595,  /9  «  1 -60,  7  »  1-628.  Extinction  parallel  to  length  of 
bers.    Optically  +.    2V  =  58",  approx. 

Comp.  —  5CaO.Al,Oi.3SiO2.2H,0  or  HsAl2Ca6SisOi«.  MgO,  NaiO  and  FeO  replace  in 
small  amounts  the  CaO. 

Anal.  —  By  Schaller  after  correction  for  insol.  material;  SiOs,  33-02;  Al^s,  14-02;  FeiOt, 
343;  FeO,  0-21;   MgO,  4-69;   Na«0,  257;   K^O,  ir.;  CaO,  3572-  HA  626;  Total,  99-92. 

Fyr.  —  Fusible  at  5  to  a  clear  glass.  Yields  water  in  C.  T.  Soluble  in  acids  with 
gelatinization. 

Obs.  —  Found  as  an  alteration  product  of  melUiiej  southeast  of  the  forks  of  Beaver  Creek, 
Gimnison  County,  Col. 

Name.  —  Derived  from  Cebolla  Creek,  in  whose  drainage  the  mineral  was  collected. 
Name  pronounced  d-v&i'-Ue, 

Cerfliiorite.  —  Name  proposed  for  possible  mixtures  of  the  fluorite  molecule  with  CeFs. 
See  under  Fluorite, 

Cblestite,  Min.,  p.  905;  App.  I,  p.  14;  II,  p.  25.  —  Cryst.  —  From  Lyssaja  Mt.,  near 
Feodosia,  Crimea,  Russia:  Popov,  Bull.  Soc.  Imp.  Nat.  Moscou,  Nos.  1  and  2,  180,  1906; 
Zs.  Kr.,  46,  221,  1909.  From  various  Sicilian  localities  with  new  forn.8;  Traina,  Mem.  Ace. 
Line,  6,  544,  1908;  from  Petschischtschi  near  Kazan,  Russia;  Samojlov,  Bull.  Ac.  St.  Pet., 
8,  485,  1909;  Zs.  Kr.,  61,  94,  1912;  from  Scharfenberg,  near  Meissen,  Germany,  with  a  dis- 
cussion of  the  known  forms  and  a  table  of  angles  after  Goldschmidt  of  forms  estaolished  since 
1897:  Henglein,  Centralbl.  Min.,  692,  1911. 

Study  of  optical  changes,  etc.^  produced  by  heating  and  description  of  a  dimorphous 
modification;  Grahmann,  Inaug.  Diss.,  Leipzig,  1913;  Zs.  Anorg.  Chem.,  81,  257,  1913;  geo- 
metrical and  optical  changes  of  celestite  and  other  members  of  barite  group  with  rise  of  tem- 
perature: Kolb,  Zs.  Kr.,  4§,  14,  1910. 

Analysis  from  limestones  of  northern  Tyrol;  Haas,  N.  Jb.  Min.,  1.  1,  1912. 

Artificial  formation  and  isomorphous  mixtures  with  barite  ana  anglesiie;  Gaubert,  C. 
R.,  146,  877,  1907;  Bull.  Soc.  Min.,  32,  139,  1909. 

General  discussion  of  occ.  in  sedimentary  rocks  with  description  of  occ  in  the  Mokattam 
limestone,  Egypt;  Andr§e,  N.  Jb.  Min.,  Beil.-Bd.,  37,  343,  1914. 

CstsiAN,  App.  I,  p.  15;  II,  p.  25.  —  Measurement  of  crystal  of  paraceUian  found  in  the 
calciphyr  at  Candoglia,  Toce  valley,  Italy,  shows  it  to  be  identical  with  celsian;  Tacconi, 
[Att.  Soc.  Ital.  Sc.  Milano,  60,  55,  1911],  Zs.  Kr.,  64,  388,  1914. 
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CEaABGTRiTB,  Min.,  p.  158;  App.  II,  p.  25.  —  Study  of  the  thermal  relations  of  the  ternary 
system  of  A^l,  AgBr  and  Asl;  Matthes,  N.  Jb.  Min.,  Beil.-Bd.,  31,  342,  1911 
Occ.  at  Tonopah,  Nev.;  Burgess,  Econ.  Geol.,  6,  13,  1911. 

Cerussite,  Min.,  pp.  286,  1030;  App.  I,  p.  15;  II,  p.  25.  —  Cryst  —  From  Joplin,  Mo.; 
Rogers,  [Uni.  Geol.  Sur.  Kansas,  8,  445,  1904],  Zs.  Kr..  49,  370,  1911;  from  Nagohiij  Krjasch, 
Province  of  Don  Cossacks,  Russia;  Samojlov,  [Mat.  Min.  Russ.^  28,  1,  1906],  Zs.  Kr.,  46,  287, 
1909;  from  Adamufia  near  Stari  Majdan,  Bosnia;  KiSpatid.  Mm.  Mitt.,  28,  297,  1909;  from 
Tolwong  mine  near  Marulan,  N.  S.  W.;  Anderson,  Rec.  Austral.  Mus.,  7,  274,  1909:  from 
Val  Fontana;  Tacconi,  Mem.  Ace.  Line,  8^  736,  1911;  from  Old  Yuma  mine  near  Tucson, 
Arizona;  Guild,  Zs.  Kr.,  49,  321,  1911;  twm  with  (130)  as  tw.  pi.  from  Begofia  mine,  Gerro 
de  San  Pedro  district,  San  Luis  Potosi^  Mexico;  Hunt  and  Van  Horn,  Am.  J.  Sc,  82,  45, 
1911;  Zs.  Kr.,  49,  357,  1911;  twin  with  same  law  from  the  Mammoth  mine,  Pinal  Co., 
Arizona;  Pogue.  Am.  J.  Sc,  86,  90,  1913;  crystals  from  Tsumeb,  German  S.  W.  Africa: 
Toborffy,  Zs.  Kr.,  62,  225,  1913.  Analysis  with  optical  and  crystallo^phic  description  of 
material  from  same  locality.  New  forms  recorded;  DtHbigk,  N.  Jb.  Mm.,  Beil.-Bd.,  86,  214, 
1913;  crystals  from  Reichenbach  near  Lahr,  Baden,  with  new  forms;  DUrrfeld,  Zs.  Kr..  60,  586, 
1912;  from  Rosseto,  Elba;  Aloisi,  Proc.  Soc.  Tosc,  21,  43,  1912. 

Chabazite,  Min.,  p.  589,  App.  I,  p.  15;  II,  p.  26.  —  Crystals  from  Oberstein,  Germany; 
Seebach  and  Gdrgey,  Centralbl.  Min.,  161,  1911. 

Effect  upon  optical  properties  of  saturation  by  various  oompoimds;  Grandjean,  C.  R., 
149,  866,  1909. 

Anal.  —  From  near  Reading,  Pa.;  Smith,  [Proc.  Ac.  Nat.  Sc,  62,  538,  1910],  Zs.  Kr.. 
62,  79,  1912;  from  Frankford  and  from  Lenni,  Delaware  Co.,  Pa.;  Everman,  [Minerals  or 
Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  98,  1914;  from  near  Somosdjfalu,  Comitat  N6grAd, 
Hungary;  Vendl^  [Foldt.  Kozl.,  41,  70,  195,  1911],  Zs.  Kr.,  64,  181.  1914. 

Michrochemical  tests  on  «ee&acAite;  Thugutt,  C.  R.  Soc.  Sc,  Varsovie,  6,  93,  100,  1912. 

Chalcanthite,  Min..  p.  944;  App.  I,  p.  15;  II.  p.  26.  —  Crystals  from  Zajedar,  Servia, 
with  new  forms,  kn  axial  ratio,  etc,  is  given.  Rosicky,  Bull.  Ac.  oc  Bohdme,  18, 1908.  New 
faces  on  artif .  crystals;  Haas,  Zs.  Kr.,  68,  183,  1913. 

Chalcophanite,  Min.,  p.  256;  App.  I,  p.  15.  —  Analysis  of  a  zinc-manganese-lead  oxide 
found  in  zinc  mines  of  Olkusch,  Poland;  Nenadkewitsch,  Trav.  Mus.  Geol.,  Ac.  Sc.  St.  Pet., 
6,  37, 1911;  Zs.  Kr.,  63,  609,  1914. 

Occ  at  Wolf  tone  mine,  Leadville,  Col.,  together  with  hetcBTclUe;  Ford,  Am.  J.  Sc,  88, 
502,  1914. 

Chalcophtlute,  Min.y  p.  840;  Add.  II,  p.  27.  —  Ciystals  from  Calimaet  and  Arizona 
mine,  Bisbee,  Arizona,  with  new  form.  Kew  axial  ratio,  ralache  and  Merwin,  Am.  J.  Sc, 
S8,  537,  1909. 

Chalcoptritb,  Min.,  pp.  80,  1030;  App.  I,  p.  15;  II,  p.  27.  —  Cmt  —  From  Swedish 
localities;  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  11,  h  1908;  from  Alarkirch,  Alsace,  with 
new  form;  DUrrfeld,  [Mitt.  Geo).  Landesanst.  Elsass-Lothringen,  7,  No.  3,  293],  Zs.  Kr., 
08,  569,  1914;  from  La  Primavera  mine.  Canelas,  Durango,  Mexico,  with  new  forms;  Unee- 
mach.  Bull.  Soc  Min.,  33,  375,  1910;  from  contact  zones  near  Kristiania,  Norway;  GoTd- 
schmidt,  Videnskapsselskapets  Skrifter,  No.  1,  264,  1911;  from  the  Virtuous  Lady  mine,  near 
Tavistock;  Russell,  Min.  Mag.,  17,  1,  1913. 

Chalcosiderite,  Min.,  p.  854.  —  Chem.  comp.  and  relation  to  iurquois]  Schaller,  Am. 
J.  Sc,  88,  35,  1912;  Zs.  Kr.,  60,  120,  1911. 

Chalmxrsite,  App.  II,  p.  27.  —  Crystals  from  Brazil  with  sugsestion  of  change  in  the 
orientation  of  Palache  by  interchanging  the  a  and  h  axes  and  making  the  form  (133)  of  Palache 
the  unit  pyramid.  The  axial  ratio  then  becomes,  a  :  6  :  c  »  0-5822  :  1  :  0-5611.  A  table 
of  angles  cdfter  Goldschmidt  of  the  known  forms  with  this  new  orientation  is  given;  Hlawatsch, 
Zs.  Kr.,  48,  205,  1910. 

Chiolite,  Min.,  p.  168.  —  General  description  of  Greenland  occurrence.     Shows  cleav- 
sres,  (001)  perfect,  (111)  distinct.    Refractive  indices,  w  =  1  -3486,  «  «  1  -3424.    Artif.  crystals. 
BoggUd,  Zs.  Kr.,  61,  591,  1912. 

Chloanthite,  Min.,  p.  88;  App.  II,  p.  28. — Anal,  of  material  from  Markirch,  Alsace; 
Diirr,  [Inaug.  Diss.,  Strassburg,  1907;  Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  6,  183], 
Zs.  Kr.,  47,  303,  1909. 

Chlorites,  Min.,  pp.  643-664;  App.  I,  p.  16;  II,  p.  28.  —  Anal.  —  From  Nagolnij  Krjasch, 
I>rovince  of  Don  Cossacks,  Russia;  Samojlov,  [Mat.  Min.  Ru88^28,  1,  1906],  Zs.  Kr.,  46,  287, 
1909;   from  serpentine  from  Markirch,  Alsace;   Rhein,  [Inaug.  Diss.,  Strassburg,  1907;   Mitt. 
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Geol.  Landeeanst.  Elsass-Lothringen,  6.  1321,  Zs.  Kr.,  47^  908,  1909;  from  d'abase,  occurring 
at  Paraspora,  east  of  Mte.  Scalpello  or  the  Madonian  Mts.,  Sicily;  Ponte,  Mem.  Ace.  Line, 
7,  620,  1909;  from  Homestake  mine,  Lead,  South  Dakota;  Sharwood,  Econ.  GeoL,  6,  729, 
1911. 

Chem.  constitution:  Vemadsky,  Bull.  Ac.  St.  Pet.,  3,  11S3,  1909;  Zs.  Kr.,  61,  108,  1912; 
Clarke,  U.  S.  G.  S.,  Bull.,  688,  1914. 

Synthesis  by  action  of  alkaline  solutions  at  high  pressures  upon  'pyroxene]  Friedd  and 
Grandjean;  Bull.  Soc.  Min.,  38,  150.  1909.  Artif.  lormation;  Doelter  and  Dittler,  Ber.  Ak. 
Wien,  121,  (1),  897,  1912. 

Variety  from  Sheridan  Co.,  Wyoming,  containing  only  small  amount  of  iron  given  name 
nheridanite.    Optical  description  and  analysis;  Wolff,  Am.  J.  Sc,  84,  475,  1912. 

Variety  occurring  in  small  balls  made  up  of  irregularly  arranged  fibres  called  tolypite; 
Uhlemann,  Min.  Mitt.,  i8,  461,  1909. 

CHLGRiroiD,  Min.,  pp.  640,  1031 ;  App.  I,  p.  16:  II,  p.  28.  —  Analyses  of  the  so-called 
oUrdUe  from  the  Apuan  Alps,  Italy,  proves  it  to  be  identical  with  ehlorUaid;  Manasse,  Mem. 
Soc.  Tosc.,  S6,  121,  1910.  Study  of  cnem.  oomp.  of  the  chhrUoid  group;  idem,  Proc.  Soc.  Toec., 
90,  29,  1911. 

Cblobopal,  Min.,  p.  701;  App.  II,  p.  28.  —  NonironUe  as  alteration  product  of  leoffiu- 
iomie  with  anal,  from  near  ConoepckSn  deL  Oro,  Mexico;  Bergeat,  Centralbi.  Min.,  161,  1909. 
Anal,  of  material  from  Silver  Peak  Quadrangle,  Nev.;  Turner,  Bull.  Geol.  Soc  Am.,  90,  223, 
1W9. 

Chrom*bnigiiatellite.    See  under  StiehUe. 

Chromite,  Min.,  pp.  228,  1031:  App.  I,  p.  17;  II,  p.  28.  —  Ciystals  from  the  Marja- 
lahti  meteorite  with  new  form;  anal,  oven;  BorgBtrOm,  G.  Fdr.  Fdrh..  80,  331,  1908;  anal, 
from  Cedar  Mt.,  Alameda  Co.,  Cal.;  Aramm,  [Proc.  Am.  Phil.  Soc.,  4i,  315,  1910],  Zs.  Kr., 
68,  78,  1912;  from  northern  Caucasus;  Besborodko»  N.  Jb.  Min.,  BeU.-Bd.,  84,  783,  1912; 
from  Uie  platiniferous  dunites,  Ural  Mts.;  Duparc  and  Finft  y  Rubies,  Bull.  Soc.  Mm.,  38, 
20, 1913. 

Discussion  of  possible  variation  in  chem.  comp.  by  the  inclusion  of  iron  and  chromium 
occurring  in  both  bivalent  and  trivalent  states;  Jovitschitsch,  Bull.  Soc  Min.,  86,  511, 1912. 

Chromitite.  M.  Z.  JovUtckUsch,  Ber.  Ak.  Wien,  117,  (26),  813,  1908;  Monatshefte  Chem., 
80,  39,  1909. 

Isometric.    Octahedral  habit.    In  small  crystals  as  sand.    G.  »  3>1. 

Comp.  —  FeCrOi. 

Anal.  — Fe«0,,  3059;  AliO^  6-23;  Cr,0,,  59-68;  CaO,  1-25;  MgO,  3-89,  Total  101-64. 

Found  as  sand  and  as  a  constituent  of  mica  schist  at  Zeljin  Mt.,  a  part  of  the  Kopaonik 
Mts.,  Servia. 

Chbtbobebtl,  Min.,  pp.  229,  1031;  App.  II,  p.  28.  —  Cryat  —  From  granite  from  Hel- 

singfors,  Finland;  Sergelius,  [Ofversist  Finska  Vetenskaps-Soc.  F5rh.,  60,  No.  9,  1908],  Zs. 
Kr.,  49,  304,  1911:  from  Marschenaorf,  Moravia;  Kretschmer,  Min.  Mitt.,  80,  85,  1911; 
alexandriU  from  Tokowaia,  Ural  Mts.;  Duparc  and  Sabot,  Bull.  Soc.  Min.,  84,  139,  1911;  with 
new  forms  from  St.  Nicholas  Ave.,  New  York  City;  Whitlock,  Bull.  N.  Y.  State  Mus.,  168, 
183,  1912. 

From  Kabambaie,  Congo  Free  State;  Buttgenbach,  Ann.  Soc.  Geol.  Belgique,  31,  1913. 

Chrtsocolla,  Min.,  p.  699;  App.  II,  p.  29.  —  Three  new  analyses  given  and  a  discussion 
of  composition  with  the  conclusion  that  cnrysocolla  is  best  regarded  as  a  solid  solution  of 
copper  oxide,  silica,  and  water  as  essential  constituents,  whose  composition  depends  upon  the 
conditions  of  formation;  Foote  and  Bradley,  Am.  J.  Sc.,  86,  180,  1913. 

Occ.  with  anal,  from  Congo  Free  State  and  discussion  of  chem.  oompj  Buttgenbach, 
Ann.  Soc.  Geol.  Belgique,  31.  1913.  Anal,  of  material  from  Huiquintipa,  TarapaoS,  Chile; 
Keller,  [Proc.  Am.  Plul.  Soc.  48,  65,  1909],  Zs.  Kr.,  63,  404,  1914. 

Found  at  Mackay,  Idano,  in  microscopic  acicular  crystals  in  radiatins  groups  or  narrow 
bands  composed  of  closely  packed  individuals  oriented  normal  to  sides  of  Uie  bands.  Optical 
study  gave  Uie  following:  uniaxial,  optically  +;  refractive  indices,  i»  »  1*46;  c  »  1*57; 
weak  pleochroiflm,  u  «  colorless,  c  »  pale  bluish  green.  Partial  analysis  given.  Umpleby, 
J  Wa^.  Ac.  Sc.,  4,  181,  1914. 

Chrtsoute,  Min.,  pp.  441,  1031;  App.  I,  p.  17;  II,  p.  29.  —  Cryst  —  From  Maillargues, 
Cantal;  Gonnard,  Bull.  Soc.  Min.,  32,  81,  1909;  from  Podhom,  Marienbad,  Bohemia;  Himmel- 
baucr,  Min.  Mitt.,  31,  326,  1912. 

Opt.  —  Crystallographic  and  optical  study  of  Egyptian  material;  Stetner.  [Ann.  Mus. 
Nat.  Hung.,  4,  293  and  310,  1906],  Zs.  Kr.,  46,  304,  1909;    study  of  the  variation  of  optical 
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SropertieB  with  variation  of  chemical  compoeition  with  new  anal,  of  material  from  Windisch- 
latrei,  Tyrol,  from  KammerbOhl  near  Eger,  Bohemia,  from  Vesuvius,  from  Itkul,  Ural  Mts.: 
Blacklund,  Trav.  Mus.  Geol.,  Ac.  Sc.,  St.  Pet.,  3,  77,  1909;  Zs.  Kr.,  M,  207,  1912.  Anal, 
from  various  localities  with  determination  of  optical  constants  and  discussion  of  their  vari- 
ation with  variation  in  chem.  oomp.;  Jugovics,  Ann.  Mus.  Nat.,  Hung.,  11,  323,  329,  1913; 
discussion  of  the  optical  and  crystallographic  relations  between  the  ckryioliie  and  hianite 
groups;  Vogt,  Videnskapsselskapets  Skrifter,  No.  5,  1912. 

Anal.  —  From  Rentidres.  Puy-de-D6me;  Gonnard,  Bull.  8oc.  Min.,  82,  78,  1909;  from 
basalt  of  Medves  near  Salgo-Taridn,  Comitat  N6nid,  Hungary*  Maurits,  Foldt.  K6zl.,  40, 
541,  581,  1910;  from  meteorite  found  at  Sismondfium,  Cape  Colony;  Prior,  Min  Mag.,  16, 
312,  1910;  from  chrysolite  bombs  found  in  the  basalt  tuffs  of  southern  Styria;  Sc&dler, 
Min.  Mitt.,  32,  485,  1914;  of  nodules  in  basalt  flow,  north  of  Scano,  Sardinia;  Washington, 
J.  Geol.,  22,  746,  1914. 

Occ.  in  dike  rocks  from  Espichd,  Portugal;  Souza-Brandfio,  [Ann.  Poly  tech.  Ak.  Porto, 
2,  1,  1907],  Zs.  Kr.,  49,  292,  1911. 

Experiments  with  silicate  melts  containing  various  mixtures  of  ehrysoliU  and  diopnde; 
Lebedew,  Ann.  Inst.  Polytech.  St.  Pet.,  16,  691,  1911.  Synthesis  of  dunite;  Duparc,  Schunoff- 
Deleano  and  Sabot,  Bull.  Soc.  Min.,  86,  265,  1913. 

CiNMABAR,  Min.,  pp.  66,  1031;  App.  L  p.  17;  II,  p.  29.  —  Change  in  refractive  index 
with  lowering  of  temperature;  Becquerel,  C.  K.,  147,  1281,  1908.  Dispersion;  Rose,  CenUtJbl. 
Min.,  527,  1912. 

Aitif.  formation  and  thermal  relations;  Allen,  Crenshaw  and  Merwin,  Am.  J.  Sc,  84, 
341,  1912,  Zsw  Anorg.  Chem.,  72,  125,  1912. 

CUachite.    See  under  SporoffdUe. 

Climocbix>re,  Min.,  p.  644;  App.  I,  p.  17;  II,  p.  29.  —  Anal,  of  material  in  serpentine 
from  Markirch,  Alsace:  Rhein,  [Inaug.  IMss.,  Straasburg,  1907;  Mitt.  Geol.  Landesanst. 
ElsasB-Lothringen,  6,  132].  Zs.  Kr.,  47,  308,  1909. 

Occ.  from  Sasso  di  Cniesa,  Val  Malenco,  Lombard,  Italy;  Majj^tretti,  Rend.  Aoc.  Line, 
19,  (1),  758,  1910;  of  koUehvbeiie.  and  kdmmererUe  from  chromite  deposit,  northern  Cau- 
casus; Besborodko,  N.  Jb.,  Min.,  Beil.-Bd.,  84,  783,  1912. 

Clinoenrtatite,  App.  II,  p.  30.  —  Crystallography  of  artificial  material  discussed  by 
Zambonini.  Zs.  Kr.,  46,  1,  1909,  with  the  conclusion  that  it  is  identical  with  en^atiie,  having 
the  followms  crystallographic  constants:  a  :  &  :  c  «  1  0331  :  1  :  0-591;  fi  =  W  49'.  Further 
see  Wright,  Zs.  Kr.^  46,  599,  1909.  and  Zambonini,  ibid.,  601. 

Occ.  in  meteontes;  Michel,  Centralbl.  Min.,  161,  1913. 

Artif.  formation;  Zinke,  N.  Jb.  Min.,  2,  117,  1911;  at tif.  formation  and  its  thermal  rela- 
tions; Bowen  and  Anderson,  Am.  J.  Sc,  87,  487,  1914;  Zs.  Anorg.  Chem.,  87,  283,  1914; 
formation  in  artificial  melts  of  mixtures  of  the  system,  forsterUe-nlica;  Bowen,  Am.  J.  Sc., 
38,  207,  1914;  Zs.  Anorg.  Chem.,  90,  1,  1914. 

Clinohumite,  Min.,  p.  535;  App.  II,  p.  30.  —  Parallel  intergrowth  with  forsterite  from 
LiangoSn,  Vesteraalen  Islands,  Norway;  see  further  under  Chryaoliie,  Vogt,  Videnskapssel- 
skapets Skrifter,  No.  5,  1912. 

Clinozoisite.  App.  I,  p.  18;  II,  p.  30.  —  Crystals  from  Campo  a'  Peri,  Elba;  Millose- 
VLch,  Rend.  Ace.  Line.  22,  (2),  544,  1913. 

Anal,  and  optical  study  from  the.  Miugelstal,  Switserland;  Grubemann,  Festschr.  Uni. 
ZQrich,  1914.  Description  with  anal,  from  limestone  at  Candoglia,  Toce  valley,  Italy; 
Tacconi,  [Att.  Soc.  Ital.  Sc.  Milano,  50,  55,  1911],  Zs.  Kr.,  64,  388,  1914. 

Cobaltite,  Min.,  p.  89;  App.  I,  p.  18;  II,  p.  30.  —  Crystals  from  Chester,  Mass.; 
Palache  and  Wood,  Proc.  Am.  Ac,  44,  641,  1909. 

Chem.  constitution  and  relation  to  other  members  of  the  group;  Beutell,  Centralbl. 
Min.,  663, 1911;  ibid.,  225,  271,  299,  1912. 

Cobaltnickelpyrite.    Henglein,  Centralbl.  Min.,  129,  1913. 

Isometric;  pvritohedral.  A  member  of  the  pyrite  group  showing  the  forms,  (001),  (023), 
(111).  Crystals  from  0-5  mm.  to  3  mm.  in  diameter.  Metallic.  Steel-gray  color.  Gray- 
black  streak.  H  »  5-5-5.  G.  »  4-716.  Conchoidal  fracture.  Distinct  cleavage  parallel 
to  cube. 

Comp.  —  (Co,Ni,Fe)Sj. 

Anal.  —  1,  Varga;  2,  Konig. 


Co 

Ni 

Fe 

3 

Insol. 

Total 

1. 

[6 -61] 

1750 

21- 15 

53-70 

104 

100  00 

2. 

106 

11-7 

22-8 

53  9 

07 

99.7 
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(A  third  incomplete  anal,  showed  small  amts.  of  Cu  and  As.) 

Pyr.  —  Soluble  in  nitric  acid.  Heated  in  closed  tube  gives  sublimate  of  sulphur  and 
leaves  a  magnetic  residue.  On  charcoal  takes  fire  and  bums  with  a  blue  flame.  Gives 
reactions  for  cobalt  and  nickel  ^ith  the  fluxes. 

Obs. — Found  on  specimens  obtained  about  ten  years  ago  from  the  Victoria  mine,  Mttsen, 
Germany,  associated  with  siderile,  quartz,  pyritef  chalcopyrite  and  barile. 

General  relations  briefly  discussed;  Vemadsky,  Centralbl.  Min.,  494,  1914. 

Cobaltoadamite.    A,  Lacroix,  Min.de  la  France,  4,  424,  1910. 

A  var.  of  adamite  containing  cobalt  replacing  2inc.  Pale  rose^red  to  carmine  color. 
From  Cap  Garonne,  Var. 

Cobaltocalcite.    See  under  Calcite. 

CoLEMANiTE,  Miu.,  p.  882;  App.  I,  p.  18;  II,  p.  30.  —  A  variety  found  at  Lang,  Los 
Angeles  Co..  Cal.,  was  thou^t  to  be  a  new  si>ecies  and  given  the  name  neocoUmanile.  Anal, 
together  with  crvstallographic  and  optical  description  given.  Eakle,  Bull.  Uni.  Cal.  Geol.  Dept., 
6,  179,  1911.  Shown,  however,  by  a  change  in  the  orientation  of  the  crystals,  to  be  identi<»i 
with  colemanUe;  Hutchinson,  Min.  Mag.,  16,  236,  1912. 

Origin;  Gale,  U.  S.  G.  S.,  Prof.  Paper,  85,  3,  1913. 

CoLLOPHAi<nTE,  Min.,  p.  808.  —  Description  of  the  minerals  of  the  French  phosphorite 
deposits  compiled  from  publications  of  Lacroix,  and  discussion  of  their  composition:  Schailer, 
J.  Wash.  Ac.  Sc,  1,  151,  1911;  U.  S.  G.  S.,  Bull.,  509,  89,  98,  1912. 

The  name  fluocoUophanile  given  to  a  variety  containing  fluorine,  which  occurs  as  an 
important  constituent  of  the  sc^hmentary  calcium  phoephatra;  Lacroix,  Min.  de  la  France, 
4,  561,  1910. 

CoLUMBiTE,  Min.,  p.  731;  App.  I,  p.  18;.  II,  p.  30.  —  Crystals  with  anal,  from  Ampangab^ 
Madagascar;  Lacroix,  Bull.  Soc.  Min.,  35,  180,  1912;  from  Ambatofotsikely,  Madagascar; 
Duparc,  Sabot  and  Wunder,  Bull.  Soc.  Min.,  36,  5,  1913. 

Anal,  of  material  from  monazite  sand  from  North  Carolina;  Tschemik,  [Bull.  Ac.  St. 
Pet.,  2,  243,  1908],  Zs  Kr.,  50,  68,  1911;  from  Brazil;  Chesneau^  C.  R.,  149,  1132,  1909; 
of  ferrotantalite  from  Rincon,  Cal.;  Schaller,  (priv.  contr.  to  be  published  in  U.  S  G.  S.,  Prof. 
Paper,  94). 

Description  of  occurrence  of  manffanatanlalUe  at  Caterina  mine,  Hinat  Hill,  Pala,  Cal.; 
Schaller  (priv.  contr.  to  be  published  in  U.  8.  G.  S.,  Prof.  Paper,  94.) 

CoNiCHALCiTE,  Miu.,  D.  836.  —  Crystals  from  Maya-Tass,  province  of  Akmolinsk,  Siberia, 
are  shown  to  be  orthorhombic.  Plane  of  optical  axes  is  parallel  to  (010).  Optically  — .  Bxoc 
perpendicular  to  (001).  2E  «  about  88^  H.  »  4-5.  G.  «  4  15.  Anal,  given.  Michel 
Bull.  Soc.  Min.,  32,  50,  1909. 

CoNNKLUTE,  Miu.,  p.  919.  —  Needle-like  crystals  from  Calumet  and  Arizona  mine,  Bisbee, 
Arizona,  gave  (0001)  :  (lOll)  »  53""  50',  corresponding  to  c  »  1*185.  G.  »»  3-396.  Refractive 
indices:  u  «  1724:  e  =  1746.  Anal,  gave:  SO,,  3-43;  CI,  6-37;  CuO,  75-96;  H*0,  1607; 
-0  =  CL,  1-42;  Total,  100  41.  This  corresponds  to  the  formula,  Cu«  Cl4SOt«.20HjO,  which 
may  be  written  [CuS04.3Cu(OH)2.H,0].2[CuCla.Cu(OH)il.l4lCu(OH),l.  Palache  and  Mer- 
win,  Am.  J.  Sc,  28,  537,  1909. 

Crystals  and  refractive  indices  of  material  from  Arenas,  Sardinia;  Pelloux,  Ann.  Mus. 
Genova,  5.  205,  1912. 

Occ.  from  Mouzaia,  Algeria;  Lacroix,  Bull.  Min.  Soc.,  33,  33,  1910. 

CopiAPiTE,  Min.^  p.  964;  App.  II,  p.  31.  —  The  so-called  ihleUe  from  Elba  shown  to  be 
identical  with  copiapite  and  the  latter  shown  to  be  triclinic;  discussion  of  chem.  oomp.  with 
probable  formula  given  as  Fe4S60ii.l6H20;  Manasse,  Proc.  Soc.  Tosc,  July,  1911. 

Anal,  and  optical  study  from  Mte.  Arco^  Elba;  Manasse,  Mem.  Soc.  Tosc.^  88,  118,  1912. 

Discussion  of  crystallographic  orientation  and  chemical  composition  with  rdations  to 
similar  minerals;  Scharizer,  Zs.' jKr.,  52,  372,  1914. 

Copper,  Min.,  p.  20;  App.  L  p.  19:  II,  p.  31.  —  Cubic  crystals  embedded  in  gypsum  from 
Veta  Rica  mine.  Sierra  Mojadia,  Coahuila,  Mexico;  Van  Horn,  Am.  J.  Sc.,  85,  23,  1913. 

CoBUNDUM,  Min.,  pp.  210,  1031;  App.  I,  p.  19;  II,  p.  32.  —  Crystals  from  granite  from 

Helsingfors,  Finland:  SergeUus,  [Ofversigt  Finska  Vetenskaps-Soc.  F6rh.,  50,  No.  9,  1908], 
Zs.  Kr.,  49,  304,  1911;  from  Chester,  Mass.,  with  new  form;  Palache  and  Wood,  Proc.  Am. 
Ac.  44,  641,  1909;  from  Ceylon  and  Burma  with  new  forms  and  critical  discussion  of  uncer- 
tain forms,  combinations,  etc.;  Goldschmidt  and  Schroeder,  Min.  Mitt.,  29,  461,  1910. 

Refractive  indices  of  artif.  stones;  Brauns,  Centralbl.  Min.,  673,  1909. 

Determination  of  hardness  by  grinding  tests;  Holmquist,  G.  F5r.  Fdrh.,  88,  281,  1911. 
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Anal,  and  optical  Btudv  of  Bynthetic  ear i  hires;  Mosea,  Am.  J.  Sc.,  80,  271.  1010. 

Anal,  of  material  found  with  graphite  iroui  an  Anxrican  locality  given  ax  ''South  Mountains, 
Blue  Ridge";  Tschemik,  [Vh.  Min.  Gee.,  46.  425,  1907];  Zs.  Kr.,  47,  291,  1909.  Anal,  of 
blue  corundum  from  Dunsannon  Township  and  ot  brown  corundum  irom  Craigmont,  Raglan 
Township,  Ontario,  Canacui;  Adams  and  Barlow,  Trans.  Roy.  Soc.  Canada,  2,  Sect.  IV,  3, 
1908. 

bcc.  of  TiOs  in  natural  sapphires;  Vemeuil,  C.  R.,  161,  1063,  1910. 

Occ.  of  rubies  at  Naniazeik,  Myitkyina  District.  Upper  Burma;  Bleeck,  Rec.  Geol.  Sur. 
India,  86,  pt.  3,  87,  pt.  1.  18,  1908.  Occ.  in  Madagascar;  Lacroix,  C.  R.,  164,  797,  1912. 
Distinction  Detween  ruoies  from  Burma  and  Siam;  Michel,  Zs.  Kr.,  68,  533,  1914. 

Artif.  formation;  Honimchmid,  Ber.  Ak.  Wien,  116,  {2b)  1013,  1907;   Monatshefte  Chem. 
88,  1107:  Schlaepfer  and  NiggU,  Zs.  Anorg.  Chem.,  87,  52,  1914.    Synthetic  rubies;   Miche],» 
Centralbl.  Min.,  135, 1914. 

GoBAiJTE,  Min.,  p.  121.  —  Anal,  from  Deer  Park,  Wash.;  Bancroft,  Bull.  U.  S.  G.  S.,  480, 
214,  1910. 

CoTUNNiTiB,  Min.,  p.  165;  App.  I,  p.  20.  —  Crystals  formed  upon  Roman  lead  plates 
found  in  the  sea  near  Mahdia.  Turns:  Lacroix,  C.  R.,  161^  276,  1910. 

Radioactivity  of  material  from  Vesuvius;  Zambonim,  Rend.  Ace.  Line,  16,  (1),  975,  1907; 
Riv.  Min.,  39,  88,  1909;  Rossi,  Rend.  Ace.  Line,  16,  (2),  631,  1907;  ibid.,  19,  (2),  578,  1910. 

CovELLiTE,  Min.,  p.  68;  App.  I,  p.  20;  II,  p.  32.  —  Artif.  formation;  Quercigh,  Rend. 
Ace.  Line,  28,  (1),  826,  1914. 

Cribtobalite,  Min.,  p.  400;  App.  II,  p.  32.  —  Formation  in  (|uartz  brick;  Holmquist, 
G.  For.  F6rh.,  88,  245,  1911.  Formation  ana  thermal  relations;  Smits  and  Endell,  Zs.  Anorg. 
Chem.,  80,  176,  1913. 

Cryoltte,  Min.,  pp.  166,  1032;  App.  I,  p.  20;  II,  p.  32.  —  General  description  of  crystals 
and  their  deformation  with  critical  stuay  of  the  twinning  laws.  The  mineral  does  not  show 
a  cleavage,  the  cleavages  previously  described  being  parting  planes  due  to  twinning  lamelbe. 
Relations  to  perovakite  and  boracUe,  Bdggild,  Zs.  Kr.,  60,  349,  1911;  see  also,  Wallerant, 
Bull.  Soc.  Min.,  86,  177,  1912. 

Refractive  indices  of  mineral  from  Greenland;  Krenner,  [Ann.  Mus.  Nat.  Hung.,  8,  370, 
1910].  Zs.  Kr.,  68,  66,  1913. 

Description  of  occ.  at  Ivigtut,  Greenland,  and  in  the  Ural  Mts.;  Boggild,  Zs.  Kr.,  61, 
691,  1912. 

Crtouthionite,  App.  11,  p.  33.  —  Occ.  at  cryolite  locality,  TJral  Mts.;  Boggild,  Zs.  Kr., 
61,  591,  1912. 

Cuproadamite.    A.  Lacroix ^  Min.  de  la  France,  4,  424,  1910. 

A  var.  of  adamiU  from  Cap  Garonne,  Var,  containing  copper.    Sea-green  color. 

CupRODESCLOiziTE,  Min.,  p.  787:  App.  II,  p.  33.  —  Crystals  from  Camp  Signal,  San 
Bernardino  Co.,  Cal.;  Schaller,  J.  Wash.  Ac.  Sc,  1,  149,  1911;  U.  S.  G.  S.,  Bull.,  609,  88,  1912. 

Found  at  the  Shattuck  Arizona  mine,  Bisbee,  Arizona,  where  it  occurred  in  the  form  of 
stalactites.  Optical  study  gave:  elongated  fibers  show  parallel  extinction:  the  elongation 
is  parallel  to  a  :  pleochroism;  parallel  to  elongation,  yellow;  normal  thereto,  orown;  n  >  1  -74. 
Birefringence  strong.  Anal,  gave  the  following:  PbO,  55-64;  CuO,  17 '05;  ZnO,  0*31;  VsOt, 
2121;  AsjOs,  1-33;  Pj,0.,  0-24;  CrO«,  050;  H.O,  3-57;  Insol.,  017;  Total,  10002.  W^ells, 
Am.  J.  Sc,  86,  636,  1913. 

Anal,  of  material  from  Old  Yuma  mine  near  Tucson,  Arizona,  and  from  Argentina; 
Guild,  Zs.  Kr.,  49,  321,  1911. 

CuPROioDARGYRiTB.    Scc  undcr  Miersite, 

CxjPROscHESLiTE,  Min.,  p.  988;  App.  II,  p.  33.  —  Anal,  from  wolframite  mine  Sorpresa 
at  Montoro,  Spain;  Granell,  [Boll.  Soc.  £sp.  Hist.  Nat.,  9,  81,  1909],  Zs.  Kr.,  60,  472,  1911 

CuspiDiNE,  Min.,  p.  533.  —  Anal,  of  material  from  Franklin  Furnace,  N.  J.,  by  Warren 
leads  to  formula  CafSi(0,Fs)4.  Material  analyzed  consisted  of  white  crystal  fragments. 
G.  »  2965-2989.  Anal.  —  SiO,,  32  35;  CaO,  61.37;  MnO,  071;  Na,0,  0  48;  K,0,  0-27; 
F,  9  05;  less  O  =  Fs,  381;  Total,  10043.  Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47, 
676,  1909. 

Occ,  with  description  of  crystals  from  the  Alban  Mts.,  Italy;  Starrabba,  Rend.  Ace 
Line,  22,  871,  1913. 
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Custerite.  J.  B.  UmjM^,  W,  T.  Schaller,  and  E.  S.  Larten;  Am.  J.  Sc.,  36,  385,  1913; 
Zs.  Kr.,  68,  321,  1914. 

Monoclinic.  In  fine  gouiular  masses.  Perfect  cleavage  ||  to  c(OOl);  good  cleavage  || 
to  m(110}.  Three  cleavages  make  nearly  90°  angles  with  each  other.  Twinning  plane  c(001), 
showingin  twinning  UunelTs.  H.  «  5.  G.  »  2*91.  Luster,  greasy  to  vitreous.  Color  greenish 
gray.  Transparent.  Brittle.  Optically  +•  Bxa«  nearly  perpendicular  to  c(001).  Extinction 
angle  on  plane  cut  ||  to  6(010)  «  6-7"*  with  trace  of  twinning  plane.  2V  »  601''.  a  »  1  -586; 
/3  »=  1  •589;  7  «  1  -598,    Strong  dispersion  p>v. 

Comp.  — A  fluor-hydroxyl  silicate  of  calcium;  4Ca0.2(H,0,F,).2SiOi  or  Ca8(OH,F)SiO|. 
Anal.  — 

SiOi  CaO         HiO  F         MgO    Magnetite     Total         0  » F 

3217        5511        5*30        812        119  100  102*89        -3-42  « 99-47 

Pvr.  —  Easily  decomposed  by  hydrochloric  acid.  B.  B.  fuses  with  di£Sculty  to  a  white 
enamcd.  Heated  in  a  closed  tube  phosphoresces  with  a  yellow  light.  At  higher  temperature 
yields  water  and  fluorine. 

Obs.  —  Found  in  contact  metamorphic  zone  of  a  limestone  at  the  Empire  Mine,  Custer 
Co.,  Idaho.    Associated  with  magnetite,  garnet  and  diopMe. 

Ctanite,  Min.,  p.  500;  App.  I,  p.  21 :  II,  p.  33.  —  Discussion  of  ciystal  orientation; 
Federov,  [Vh.  Min.  Ges.,  44,  299^  1906],  Zs.  Kr.,  46,  213,  1909. 

Anal,  from  gamet-mica-schist  from  Lauffenberg  near  Radenthein.  Zillertal.  Tyrol;  Kern, 
Centralbl.  Min.,  215,  1909;  from  various  localities  in  Pa.;  Eyerman  [Minerals  of  Pennsylvania, 
Sep.  Pub.,  1911],  Zs.  Kr.,  64,  97, 1914. 

Ooc.  at  Klosterkogel  near  Admont,  Styria,  in  veins  with  quarts  and  siderite;  Kittl, 
Centralbl.  Min.,  463,  1914. 

Ctpbusitb,  Min.,  p.  971.  —  Chem.  comp;  see  under  Carphoeiderite. 

Ctrtolitb.    See  under  Zircon. 

Dahllite,  Min.,  p.  866;  App.  I.  p.  21.  —  Anal,  of  mineral  near  dahllite  from  Mouillac, 
Tam-et-Garonne,  France;  Lacroix,  C.  K.,  160,  1388,  1910;  from  Tonopah,  Nev.,  with  anal, 
and  optical  description.  General  discussion  of  relations  to  apaiile  group.  Rogers,  Am.  J 
8c.,  39,  475,  1912;  Zs.  Kr..  62,  209,  1913.  Description  of  the  minerals  of  the  French  phos- 
phorite deposits  commled  from  publications  of  Lacroix  and  discussion  of  their  composition; 
Schaller,  if.  S.  G.  S^  Bull.,  609,  89,  98,  1912;  also  idem,  J.  Wash.  Ac.  Sc,  1,  151,  1911. 

See  also  under  PodoLiie. 

Danburitb,  Min..  p.  490:  App.  I,  p.  22;  II.  p.  33.  —  Crystals  from  Mahaiitra,  Mad- 
agascar: Lacroix,  Bull.  Min.  Soc.,  83,  37,  1910:  from  Obira.  Japan  with  several  new  forms 
and  a  Goldschmidt  table  of  angles  for  them;  Goldschmidt  ana  Philipp,  Zs.  Kr.,  60,  443,  1911; 
from  Japan;  Ungemach,  Ann.  Soc.  Geol.  Bdgique,  Mem.,  39,  421,  1912. 

Datolite,  Min.,  p.  502:  App.  I,  p.  22;  II,  p.  34.  —  Cmt.  —  From  Franklin  Furnace, 
N.  J.,  with  new  forms;  Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  576,  1909;  from  Bergen 
Hill,  N.  J.;  Ford  and  Pogue,  Am.  J.  Sc ,  26,  185,  1909;  with  new  forms  from  Sainte-Marie, 
Alsace;  Ungemach,  Bull  Soc.  Min.,  82,  397,  1909;  from  Erie  R.  R.  cut,  Ber^n  Hill,  N.  J. 
with  new  forms;  Whitlock,  School  of  Mines  Quart.,  31.  225,  1910.  Description  of  crystals 
from  following  localities:  liaradja,  Crimea;  Westfield,  Mass.;  Tamarac  mine.  Lake  Superior, 
Mich.;  Serra  dei  Zanchetti,  Bologna,  Italy;  Seiseralpe,  T3rrol:  Waschgrund  near  Andreasberg. 
Harz  Mts.  A  critical  discussion  is  given  of  zones  and  combinations  and  of  occurrence  and 
size  of  the  faces  of  the  different  forms  and  a  table  of  angles  supplementary  to  that  of  Gold- 
schmidt's  "Winkeltabellen.''  Gorgey  and  Goldschmidt,  Zs.  Kr.,  48,  619,  1910.  Discussion 
of  the  two  chief  orientations  in  general  use  with  description  of  ciystals  from  Westfield,  Mass. 
with  9  new  forms.  With  corrections  and  criticisms  of  various  recent  articles  on  crystallog- 
raphy of  datolite  Ungemach,  Zs.  Kr.,  49,  459,  1911.  Crystals  from  Markirch,  Alsace;  DQrr- 
fdd,  [Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  7,  No.  3,  293],  Zs.  Kr.,  68.  569.  1914. 

Occ.  in  the  Lizard  District,  Cornwall,  with  optical  and  ciystallograpnic  description  and 
anal.;  M'Lintock,  Min.  Mag.,  16,  407,  1910. 

Anal,  from  Kunstmanntal,  Radautal,  Harz  Mts.;  Fromme,  Min.  Mitt.,  28,  305,  1909; 
from  Machouk  Mt,  near  Pyatigorsk,  northern  Caucasia;  Tschirwinsky,  Ann.  Geol.  Min. 
Ruiw..  171.  1911. 

Davidite,  App.  II,  p.  34.  —  Shown  to  be  a  mixture;  Crook,  Min.  Mag.,  16,  281,  1910. 

Davtne,  Min.,  p.  428;  App.  I.  p.  22.  —  Anal,  from  extrusive  rocks  in  the  Laacher  See 
district,  Prussia,  with  discussion  of  cnem.  comp.;  Brauns  and  Uhlig,  N.  Jb.  Min.,  Beil-Bd.,  36, 
723,  1913. 

Hexagonal  crystals  from  lavas  of  Vesuvius,  which  were  found  to  contain  no  potassium 
and  much  carbon  dioxide,  named  natrodavyne;  Zambonini,  Min.  Yes.,  Mem.  Ace.  Sc.  Napoli, 
14.  188,  1910. 
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Dawsonite,  Min.,  p.  2&9.  —  Study  of  specimens  from  the  original  locality  gave  the  fol-, 
lowing.  Orthorhombic.  a  :  6  :  c  =  0-6475  :  1  :  06339.  m»i^=  114^  9':  cd  =  28**  6'; 
tnd  «  75*  10'  Forms:  a(lOO),  6(010),  c(OOl),  m(llO),  rf(01i;,  and  probably  also  (130),  (230), 
(210),  (101).  Crystals  acicular,  elongated  parallel  to  c-axis.  Cleavage  parallel  to  »i(110) 
pCTfect.  Ax.  pi.  II  c(OOl);  Biuu.  ±  a(lOO).  Refractive  indices,  Na-Iight;  a  =  1-466, 
J  «  1  -542:  7  =  1  -696;  2V  =  76**  46'.  Dispersion  weak,  p<v.  Anal,  after  deducting  CaCOj: 
COi,  30.67;  Al,Oa,  36  01;  NajO,  21-81;  HA  11-61;  Total.  100  00.  Graham,  Trans.  Roy. 
8oc.  Canada,  2,  Sect.  IV,  166,  1908. 

Deeckeite.    J.  SoeUner.  Mitt.  Bad.  Geo!.  Landesanst.,  7,  415,  1913. 

Occurs  as  pseudomorph  after  mdiliie,  either  in  partial  replacement  when  the  characteristic 
peg-structure  snows  or  in  complete  replacement.  Color  pale  yellow  in  powder,  colorless  and 
truisparent  in  thin  section.  Apparently  uniaxial  with  very  weak  birefringence.  Optically—. 
Refractive  index  about  1  •^.    u.  =  2*1. 

Comp.  —  (H,K,Na),(Mg,Ca)(Al,Fe),(Si*0i)i.9H,0. 

Anal.  — SiO,,  61  94;  Alrf),,  999;  Fe*0.,  1-66;  CaO,  316;  MgO,  223;  KA  2-26; 
Na»0,  017;  HA  18  31;  Total,  99-60. 

Pvr.  —  On  heating  becomes  opaque.    Not  attacked  by  hydrochloric  acid. 

Obs.  —  Found  in  a  melilite  basalt  rock  from  the  Kaismtuhl,  Baden. 

Name.  —  After  Prof.  Deedce,  Director  of  the  Geological  Survey  of  Baden. 

Delafossite,  Min.,  p.  269.  —  This  mineral  has  been  found  in  the  Calumet  and  Arizona 
mine  at  Bisbee,  Arizona,  associated-  with  kaoHn  and  femiginGns  day.  It  is  hexagonal* 
xhombohednd.  Chief  fonns r  resent  are  (0001)  and  (lOll).  Theprism,  (1010)  and  two  doubtful 
rhombohedrons^  possibly  (1014)  and  (01l2)  are  also  present.  The  crystals  are  tabular  parallel 
to  base  to  equidurensional  in  habit.  An^e  (0001)  A  (lOll)  is  approx.  66**,  giving  c  »  1  -94. 
Color  and  streak,  black.  H.  <->  6*6.  Eaiily  fusible  and  becomes  magnetic.  Soluble  in  HCl 
and  H1SO4,  but  not  in  HNOt.  Anal,  gave:  Cu,  41-32;  Fe,  37-26;  InsoL.  0-21;  O,  [21-21]; 
Total,  l(X)-00.  Formula  is  CuFeOt,  probably  a  cuprous  metaferrite.  Rogers,  Am.  J.  Sc., 
36,  290,  1913. 

Delatvnite.    /.  Niedgwiedzki,  [Koemos,  88,  629,  1908],  Zs.  Kr.,  49,  223,  1910. 
Closely  related  to  auccinUe,    From  near  Delatyn  in  Eiast  Galicia. 

Delvauxite,  Min.,  p.  849.  —  Anal,  from  a  siderite  mine  at  Payerbach,  Lower  Austria; 
Dittler,  [Zs.  Chem.  u.  Industrie  der  Colloide,  6,  36,  1909],  Zs.  Kr.,  61,  641,  1912. 

Debcloizite,  Min.,  p.  787;  App.  I,  p.  22.  —  Crystals  from  Ruwe,  Congo  Free  State; 
Buttgenbach,  Ann.  Soc.  Ueol.  Belgique,  83.  1912. 

A  mineral  from  Bena  e  Padru  near  Ozieri,  Province  Sassari,  Sardinia,  similar  to  descloi- 
zite  in  general  but  having  a  blacker  color  than  the  descloizite  from  that  locality  and  therefore 
thought  perhaps  to  be  a  new  species,  described  by  Lovisato,  Rend.  Ace.  Line,  19,  (2),  326, 1910. 

Devobtlite,  Min.,  p.  676;  App.  II,  p.  34.  —  Anal,  from  Delaware  Co.,  Pa.;  Eyerman, 
[Minerals  of  Pennsylvania,  Sep.  Pub.,  1911  J,  Zs.  Kr.,  64.  100,  1914. 

Mineral  from  Chester  Co.,  Pa.,  dififermg  slightly  trom  deweylUe  in  composition  has  been 
called  paeudodeweyliU;  Zambonini,  Att.  Ace.  Napoli,  14,  (1),  84,  1908;  Rena:  Ace  Napoli,  14, 
148,  190a. 

Diamond,  Min.,  pp.  3,  1033;  App.  I,  p.  22;  II,  p.  34.  —  Crystals  from  Lllderitzbucht, 
German  S.  W.  Africa:  Kaiser,  Centraft)!.  Min.,  236,  1909.  From  study  of  electric  properties 
thought  to  belong  to  nolohedral  class  of  Isometric  System.  Description  of  many  crysteds;  Van 
der  Veen,  Zs.  Kr.,  51,  645,  1912. 

Electrical  conductivity  at  high  temperatures;  Doelter,  Ber.  Ak.  Wien,  ISO,  (1),  49,  1911; 
Min.  Mitt.,  80,  136,  1911. 

Relative  stability  of  diamond  and  araphiU;  Boeke,  Centralbl.  Min.,  321,  1914. 

Statistics  concerning  the  larger  diamonds  found  in  South  Africa;  Spencer,  Min.  Mag., 
16,  140,  1911.  Large  stone  from  near  Bagagem,  Minas  Geraes,  Brazil'  I>erby,  Am.  J.  Sc., 
82,  191,  1911.  Occ.  at  LUderitzbucht,  German  S.  W.  Africa;  several  articles  reviewed  in 
Zs.  Kr.,  61,  399,  1912. 

On  genesis;  Derby,  J.  Geol.,  19,  627,  1911;  20,  461,  1912. 

D1A8PORE,  Min.,  pp.  246.  1033;  App.  II,  p.  36.  —  Crystals  from  Chester,  Mass.,  with  new 
forms;  Palache  and  Wood,  Proc.  Am.  Ac,  44,  641,  1909;  crystals  from  Horrsjdberg,  Sweden, 
described.  The  locality  of  Broddbo,  given  in  the  Sys.,  p.  ^47,  is  said  to  be  incorrect  for  this 
mineral.    Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  36,  1,  1910. 

Relation  to  similar  minerals;  Dittler  and  Doelter,  Centralbl.  Min.,  104,  1912. 
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Didymolite.    A.  Meisier,  Vh.  Min.  Ges.,  86,  151,  1908. 

Monoclinic.  Axes,  a  :  6  :  c  =  0-6006  :  1  :  0-2867;  ^  =  74®.  Observed  fonns:  (010), 
(110),  (Oil).  010AllO-60^  OlOAOll  =  73'' 30',  llOAOll  =68*^30'.  In  szn&U  oystaJa 
always  twinned  with  (110)  as  tw.  pi.  Britt'e.  H.  =  4-6.  G.  =2-71.  Color  dark  ^y. 
Opaque.  Optically  — .  Ax.  pi.  parallel  to  (010).  One  of  the  optical  axes  nearly  coincident 
with  c  axis.    2V  =  78"-87®  30'.    ^  =  1  6.    y-tz  »  0  016. 

Comp.  —  2Ca0.3Al20i.9SiOi  =  Silica,  6403;  alumina,  3327;  lime,  1270. 

Anal.—     SiOs  AltO,  FejO,  CaO  MgO  C  Totol 

63-33  30-13  4-07  10-83  1-22  0-40  99*98 

Two  other  anal,  are  given  in  which  the  lime  is  largely  replaced  by  magnesia. 
Pvr.  —  Difficultly  fusible  to  white  slag.    Insoluble  except  in  hycfrofluoric  acid. 
Obs.  —  Found  in  a  fine-grained  crystalline  Umestone  near  contact  with  a  nepheline  syenite 
from  the  Tatarka  River,  a  tributary  of  the  Angar^  River,  Yenisei  District,  Siberia. 
Name.  —  Derived  from  diSvfwt^  twin. 

Dolomite,  Min.,  pp.  271,  1033;  App.  I,  p.  23;  II,  p.  36.  —  Crystals  with  anal,  from 
Beaume,  near  Oulx.  Piedmont;  Colomba,  Riv*  Min.,  88,  36,  1909;  from  Sulzbach  am  Saar, 
Germany;  Slavlk,  Bull.  Ac.  Sc.  Bohdme,  17,  May,  1912.  Study  of  changes  in  crystal  angles 
with  variation  of  temperature  and  comparison  with  similar  changes  in  other  members  of 
calcite  group;  Rinne,  Centralbl.  Min.,  706,  1914. 

Anal,  and  refractive  indices  on  material  from  Biskra,  Algeria;  Hutchinson,  Brit.  Assoc. 
Rep.,  701,  1908.  Anal,  from  Markirch  ore  veins,  Alsace;  Dtirr,  [Inaug.  Diss.,  Strassburg, 
1907;  Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  6,  183],  Zs.  Kr.,  47,  303,  1909;  from  the 
magnesium  rocks  of  Vogtland,  Germany;  Uhlemann,  Min.  Mitt.,  28,  416,  1909;  from  limestone 
of  northern  Tyrol:  Haas,  N.  Jb.  Min.,  1,  1,  1912.  New  anal,  with  view  to  determination 
of  the  limits  of  tne  excess  amount  of  oalcium  carbonate  that  may  be  present;  Foote  and 
Bradley,  Am.  J.  Sc.,  87,  339,  1914. 

Microchemical  reactions;  Thugutt,  [Kosmoe,  409,  1911],  Zs.  Kr.,  64,  198,  1914. 

Occ.  of  ferriferous  dolomite  in  Simplon  tunnel;  Lincio,  [Att.  Ace.  Torino,  46,  969,  1911], 
Zs.  Kr.^  64,  201,  1914;  Delgrosso,  Riv.  Min.,  41,  1912. 

Ongin;  Linck,  Sep.  Pub.  of  address  to  Geol.  Ges.,  Berlin,  May,  1909.  Artif.  formation; 
Spangem^erg,  Zs.  ICr.,  62,  629,  1913. 

See  also  under  CalcUe, 

Dufhenite,  Min..  p.  797;  App.  II,  p.  36.  —  Anal,  by  SchaUer,  from  Grafton,  N.  H.; 
Clark,  U.  S.  G.  S.,  Bull.,  419,  1910. 

DuFRENOTSiTE,  Min.,  p.  120;  App.  I,  p.  23;  II,  p.  36.  —  Crystals  with  new  forms  from 
XiCngenbach,  Binnental,  Switzerland;  Solly,  Min.  Mag.,  16,  282,  1912. 

DuNDABiTE,  App.  I,  p.  23;  II,  p.  37.  —  Occ.  at  Mill  Close  mine,  Wenslgr.  Derbyshire, 
and  at  Clements  mine  near  Maam,  County  Galway,  Ireland;  Russell,  Min.  Mag.,  16,  272, 
1912. 

DuMOBTiERiTE,  Min..  p.  668;  App.  II,  p.  37.  —  Occ.  in  pegmatite  near  Rio  de  Janeiro, 
Brazil;  Eimann,  Centralbl.  Min.,  616,  1914. 

Dtsanalyte^  Min.,  p.  724;  App.  II,  p.  37.  —  Optical  study  of  mineral  from  Vogtsbur^^ 
and  Schelingen,  Kaiserstuhl,  Baden,  showed  that  it  is  pseudoisometric,  probably  orthoraombic. 
The  apparently  cubic  crystals  are  composed  of  inter^wths  of  six  individuals  with  at  times 
lamellar  structure.  Commonly  faint  zonal  structure  parallel  to  ''cubic"  faces.  Refractive 
index  high.    Birefringence  weak.    Soellner,  Centralbl.  Min.,  310,  1912. 

New  analysis  of  material  from  original  locality,  Vogtsburg,  Kaiserstuhl,  Baden,  shows 
marked  difference  from  analysis  by  Knop  (see  Sys..  p.  724).  From  this  analysis  the  minoral 
is  considered  to  be  a  perovakite  in  which  the  lime  nas  been  to  some  extent  replaced  by  FeO» 
MnO,  and  Na«0.  Anal.  — TiO,,  60-93;  SiOj,  2-21;  NbjOs,  4-86;  FeO,  9-22;  CaO,  2560; 
MnO,  0-23;  NasO,  4-37;  CeiOs,  2-80;  Total,  100-22.  G.  »  4-21.  H.  »  4-6.  In  thin  section 
isotropic.  Hauser,  Zs.  Anorg.  Chem.,  60,  237,*  1908.  Anal,  of  material  from  same  locality; 
Meigen  and  Hugel,  Zs.  Anorg.  Chem.,  82,  242,  1913. 

Eglestonitb,  App.  II,  p.  37.  —  Crystals  with  anal,  from  San  Mateo  Co.,  Cal.;  Rogers^ 
Am.  J.  Sc,  82,  48,  1911. 

Detailed  description;  Hillebrand  and  Schaller,  Zs.  Kr.,  47,  433,  1909;  U.  S.  G.  S.,  Bull.» 
406,  1909;  see  App.  II. 

Eichbergite.    0.  GroeapieUch,  Centralbl.  Min.,  433,  1911. 
Fracture  uneven.    Color  iron-gray.    H.  =  >6.    G.  =  6»36. 
Comp.  —  (Cu,Fe)aS.3(Bi,Sb),S,. 

Anal.  — Cu,  3-62;  Fe,  1-46;  Bi,  6163;  Sb,  30-00;  S,  17-74;  Total,  99-34. 
Obs.  —  Found  at  magnesite  deposit  at  Eichberg,  Semmering  district,  Austria.    Abboc* 
with  magnesUe  and  marcasite.    Altered  on  the  outside  of  Sf  ecin^ens. 
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Bguelite.    A.  Lacroix,  Min.  de  la  France,  4,  536,  1910;  G.  Garde,  C.  R.,  148,  1616,  1909. 

Amorphous.  In  small  nodules  with  fibrous-lamellar  structure.  Very  friable.  G.  »  2-6. 
Color  brownish  yellow.  Powder  yellow.  Luster  vitreous  to  slightly  greasy.  Isotropic  with 
occasional  birefrinsent  spots,    n  «  i  .65. 

Comp.  —  A  hydrous  basic  phosphate  of  ferric  iron  with  calcium  and  aluminium; 
6(FeP04)2.  iCa,(PO4)i.2Fe(OH),.20H,O. 

Anal.  —  By  Pisimi: 

PiOt  FesOs  AlsOt  CaO  HsO  Insol.  Tot^ 

1.  315  467  23  196  10000 

2.  30*30  44-20  1-50  2-28  20-47  0-75  99-50 

P3rr.  —  In  C.  T.  blackens  and  gives  much  water.    Fus.  —  1.    On  charcoal  fuses  with 
intumescence  to  a  black  globule.    Soluble  in  cold  hydrochloric  acid. 
Obs.  —  Found  embedded  in  clay  from  Eguel,  Sudan. 

Ehrenwerthite.    F.  Comu.  Zs.  prakt.  Geol.,  17,  82,  1909. 

Colloidal  form  of  iron  hydroxide  with  the  composition  of  gothite.  FeiO|.HsO.  Occurring 
as  pseudomorphs  after  pyiite.    Named  after  Prof.  Josef  von  Ehrenwertn,  of  Loeben,  Styria. 

Emboute,  Min.,  p.  159;  App.  II,  p.  38.  —  Twins  aiccordins  to  spinel  law,  which  show  new 
form  (311),  from  Veta  Rica  mine,  Sierra  Mojada,  Coahuila,  Mexico;  Van  Horn,  Am.  J.  Sc, 
36,  23,  1913. 

Occ.  at  Tonopah,  Nev.;  Burgess,  Econ.  Geol.,  6,  13,  1911. 

Empressite.    W.  M.  Bradley,  Am.  J.  Sc.,  88,  163,  1914. 

Massive.  In  fine  granular  and  compact  masses.  Fracture  finely  ccnchoidal  to  uneven. 
H.  =  3-3-5.    G.  =  7-510.    Color  pale  bronze.    Streak  grayish  black  to  black. 

Comp.  —  AgTe  =  Silver,  45-8:  tellurium,  54-2. 

Anal.  —  Insol.,  039;  Ag,  4517:  Te,  5475;  Fe,  0-22;  Total,  100-53. 

Pyr.  —  Fuses  at  1.  On  charcoal  in  oxidising  flame  gives  coating  of  telluiium  dioxide  and  a 
black  globule.  The  latter  on  heating  in  reducing  flame  shows  dendritic  points  of  metallic 
silver.    Readily  soluble  in  hot  dilute  nitric  acid. 

Obs.  —  Found  associated  with  galena  and  naiioe  tellurium  at  EmpresfrJosephine  Mine, 
in  the  Kerber  Creek  District  of  Colorado. 

Considered  by  Schaller  to  be  a  gold-free  muthmannite;  J.  Wash.  Ac.  Sc,  4,  497,  1914. 

Enargite.  Min..  pp.  147,  1033;   App.  I,  p.  24*   IL  p.  38.  —  Crystals  from  Kinkwaseki, 
Formosa:  JimbO.  Beitr.  Min.  Japan,  No.  3,  122,  1907;  Okamoto,  ibid..  No.  4,  157,  1912. 
Anal,  from  Ouray  Co.,  Col.;  Thornton,  Am.  J.  Sc,  29,  358,  1910. 

Enstatite,  Min.,  p.  346;  App.  I,  p.  24;  II,  p.  38.  —  Relations  to  dinoenstaiUe,  diaptide, 
hedenbergiie,  cegirUe  and  spodvmene  discussed.  Review  of  observed  crystal  forms  and  com- 
binations; Zambonini,  Zs.  Kr.,  46,  1,  1909.    Analogy  between  eneUUiU^inoenetalite  and  ortKo' 

clase-microcline;  Wahl,  [Of vers.  Finska  Vetenskaps-Soc.  Forh.,  50,  No.  2,  1908],  Zs.  Kr.,  49, 
303,  1911. 

Anal,  of  bromUe  from  chrysolite  bombs  found  in  the  basalt  tuffs  of  southern  Styria; 
Schadler,  Min.  Mitt.,  82,  485,  1914. 

Chem.  comp.:  Zambonini,  Mem.  Ace  Sc,  Napoli,  16,  1914. 

Artif.  formation;  Doelter  and  Dittler,  Ber.  Ak.  Wien,  121,  (1),  897,  1912;  also  Doelter, 
Min.,  Mitt.,  32,  130,  1913;  Ber.  Ak.  Wien,  122,  (1),  1,  1913;  Zinke,  N.  Jb.  Min.,  2,  117, 
1911. 

Behavior  of  mixtures  of  oligoclase  and  enstalite  when  melted  together;  Schmidt,  N.  Jb. 
Min.,  Beil.-Bd.,  27,  604,  1909. 

Epidesmine.  V.  Rosicki  and  Si.  J.  ThugtUt,  Centralbl.  Min.,  422,  1913;  C.  R.  See.  Sc 
Varsovie,  6,  225,  231,  1913. 

Orthorhombic  Crystals  minute,  prismatic  in  habit  with  vertical  pinacoids  in  eqaal 
development  or  tabular  with  a(lOO)  prominent.  Only  the  three  pinacoids  definitely  observed. 
Cleavage  parallel  to  both  vertical  pinacoids;  better  parallel  to  a (100).  Colorless  to  yellow. 
Transparent  to  translucent.  Minimum  refractive  index  =  1  -498.  Ax.  pi.  parallel  to  a(lOO). 
Bxflc  ±  c(OOl).     Negative.     Birefringence,  7  -«  =  0  015.    G.  =  216. 

Comp.  —  Same  as  for  stilbiie  (rfc^mtnc),  3Ca(Na«,Ki)Al8Si6Oi6.20H|O. 

Anal.  — SiO,.  5666;  A1,0,,  1600;  CaO,  7-58;  MgO,  006;  KA  067;  NajO,  0-88; 
HA  18-69;  Insol.,  044;  Total,  100-98. 

Pyr.  —  Easily  fusible  with  intumescence  to  a  white  dass.     Gives  water  in  the  closed  tube. 

Obs.  —  Occurs  as  a  crust  on  calcite  associated  with  small  arthodase  crystals  and  fluorUe 
from  SchwarzenbNerg. 
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Epidote,  Min.,  p.  616;  App.  I,  p.  25;  II,  p.  39. — Ciyst  —  Prom  Chester,  Mass.; 
Palache  and  Wood,  Proc.  Am.  Ac,  44,  641,  1909;  from  contact  zones  near  Kristiania,  Nor^ 
way;  Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1,  410,  1911;  from  Val  Torreggio; 
Tacconi,  Mem.  Ace.  Line,  8,  736,  1911;  with  anal,  from  Notodden,  Telemarken,  Noiway; 
Andersen,  [Arch.  Math.  Nat.,  81,  No.  15,  1,  1911],  Zs.  Kr.,  68,  595,  1914;  from  Maddalena 
archipelago,  Sardinia;  Pelloux,  Ann.  Mus.  Genova,  6,  273,  1912;  from  Congo  Free  State; 
Buttgenbach,  Ann.  Soc.  Geol.  Belgique,  81,  1913;  with  anaJ.  from  Broeso,  Piedmont,  Italy; 
Grill,  Rend.  Ace.  line,  28,  (1),  535,  1914. 

Anal.  —  An  iron-poor  epidote  from  S.  Barth^lemy,  Valle  d'Aosta;  Milloeevich,  Att.  Soc 
Ligustica  Sc,  19,  1908;  of  epidote  from  Dun  Mt..  near  Nelson,  New  Zealand;  Finlayson, 
Quart.  Geol.  Soc.,  66,  351,  1909;  from  various  localities  in  Pa.;  f^yerman,  [Minerals  of  Pen^ 
sylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  98,  1914;  from  Mte.  Arco,  Elba;  Manasse,  Mem. 
Soc.  Tosc.,  88,  118,  1912:  from  Maddalena  archipelago,  Sardinia;  Lovisato,  Mem.  Ace.  Linc^ 
9,  404,  1913;  from  Mt.  Kuwensori,  Congo  Free  State;  Colomba,  Sep.  Pub.,  "II  Ruwensori,'* 
2,281. 

Occ.  at  Zoptau,  Moravia;  Kretschmer,  Min.  Mitt..  80,  104,  1911. 

Isomorphous  mixtures  with  aUanite  from  near  Kristiania,  Norway;  Goldschmidt,  Geo- 
tralbl.  Min.,  4,  1911. 

Epinatrolite.    Si.  J.  TkuguU,  Centralbl.  Min.,  405,  1911.    See  under  NoJtrdiU. 

Epsomitb,  Min.,  p.  938;  App.  I,  p.  25;  II»  P*  39.  —  Anal,  from  Lafayette,  Montgomery 
Co.,  Pa.;  Eyermann,  [Mineials  of  Penns^rlvania,  Sep.  Pub.,  1911],  Zs.  Kr..  64,  100,  1914. 

Occ.  in  Laramie  Basin,  Wyoming,  with  anal.;  Darton  and  Siebenthai,  U.  S.  G.  S.,  Bull.^ 
864,  58,  1909. 

Ebtthrite,  Min.,  p.  817;  App.  I,  p.  25;  II,  p.  40.  —  Crystals  from  Cobalt,  Ontario^ 
Canada,  with  new  forms.  Axial  ratio  calculated  as  follows:  aih  \c  <=*  0-7502  :  1  : 0-7006. 
^  »  74*^  59'.  Green,  Trans.  Can.  Inst.,  8,  443,  1910;  from  the  Veta  Rica  mine,  Sierra  Mojada» 
Coahuila,  Mexico;  Van  Horn,  Am.  J.  Sc.,  86,  23,  1913. 

Erythrobidebitb,  Min.,  p.  176;  App.  II,  p.  40.  —  Ciystals  derived  from  alteration  of 
rinneUe;  Slavlk,  BuU.  Ac.  Sc.  Bohdme,  17,  May,  1912. 

EucLASE,  Min.,  p.  508:  App.  I,  p.  25;  II,  p.  40.  —  Crystals  from  Epprechtstein,  Fiehtel- 
eebirge,  Bavaria:  DQrrfeld,  Zs.  Kr^  46,  591,  1909;  47^  242,  1909:  from  Brazil  with  new 
forms;  idem,  t&ia.,  47,  376,  1909.  Correction  of  orientation  assumea  by  Hussak  (Min.  Mitt.» 
IS,  473,  1892)  and  DOrrfeld,  (Zs.  Kr.,  46,  591,  1909);  Dttrrfeld,  Zs.  Kr.,  47,  372,  1909.  A 
crystal  from  an  unknown  locality  having  a  yellow  color  showing  new  form;  Koechlin,  Min. 
Mitt.,  81,  532,  1912. 

Artif.  formation;  Doelter,  Min.  Mitt.,  82,  130,  1913;  Ber.  Ak.  Wien,  122,  (1),  1,  1913. 

EncRTFTTTB,  Min.,  p.  426.  —  An  artif.  orthorhombic  modification  formed;  Weybeig, 
[Trav.  Soc.  Nat.  Varsovie,  Nos.  14,  15,  1903-1904],  Zs.  Kr.,  46,  299,  1909.  Artif.  formation; 
Ginsberg,  [Ann.  Inst.  Polytech.  St.  Pet.,  16,  1,  1911],  Zs.  Kr.,  68,  617,  1914;  Zs.  Anorg.  Chem., 
78,  277,  1912.    Artif.  formation  and  thermal  relations;  Ball6  and  Dittler,  ibid.,  76,  39,  1912. 

Ettxbnitb,  Min.,  p.  744;  App.  II,  p.  40.  —  Anal.  —  From  Eitland  and  Arendal,  Nor- 
way; Hauser  and  Wirth,  Ber.  Cnem.  Ges.,  42,  4443,  1909;  from  Cooglegong.  W.  Australia; 
Simpson,  Proc.  Austral.  Ass.  Adv.  Sc,  12,  310,  1909;  from  the  following  io<^tie8  in  Mada- 
gascar: Ambolotara  near  Betafo;  Lacroix,  Bull.  Min.  Soc.,  88,  321,  1910;  C.  R.,  162,  559. 
1911;  from  Andibakely;  idenif  Bull.  Soc.  Min.,  86,  233,  1912;  from  Samiresy  Hill,  east  of 
Antsirab^;  idem,  ibid.,  86,  84,  1912. 


EvANsiTE,  Min.,  p.  846;   App.  I,  p.  25:   II,  p.  40.  —  Description  of  oocuiraioe  in 
Coosa  coal  field  of  Alabama;  Grasty,  BuU.  Phil.  Soc.,  Uni.  Va.,  1,  223,  1912. 


the 


Famatinite,  Min.,  pp.  149,  1041.  —  Anal,  of  material  from  Goldfidd,  Nov.;  Ransome, 


.ss; 


U.  S.  G.  S.,  Prof.  Paper,  66, 1909. 

Faratsihite.    A.  Lacroix,  BuU.  Soc.  Min.,  87,  231,  1914. 

Monoclinic.  In  aggregates  of  microscopic  hexagonal  plates,  resembling  the  structure  of 
kaolinite.  H.  «  less  than  that  of  a  knife.  G.  =  2-f  •  Color  pale  yeUow.  Refractive  index 
a  litUe  higher  than  that  for  kaolinite.    CUngs  to  the  tongue.    Fracture  fine  granular. 

Comp.  —  (Al,Fe)sOi.2SiOt.2HsO.    Intermediate  between  kaolinile  and  duoropal. 

Anal.  —  By  Kaoult: 

SiOs  AWt  FeiOi  FeO  MgO  CaO  Narf> 

4160  22-68  15-22  0-54  Oil  0-60  0-16 

KsO  TiOs  PiOt  H«Oatl50''C.    H«0  at  red  heat.       Total 

0-22  0-13  0-21  5*71  1302  100-20 
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Pyr.  —  Decomposed  by  hydrochloric  acid,  leaving  a  residue  of  pulverulent  silica.  Dif- 
ficultly fusible  to  a  gprayish  glass. 

Obs.  —  Found  in  veins  associated  with  opal  traversing  trachyte  and  phonolite  rocks  to 
the  south  of  Faratsiho,  Madagascar. 

Fasemephrite.    J.  Uhlig,  N.  Jb.  Min.,  2,  91,  1910.    See  under  Nephrite. 

Faujabite,  Min.,  p.  598;  App.  II,  p.  40. — Artif.  formation  of  a  potassium-faujasite; 
Baur,  Zs.  Anorg.  Chem.,  72,  119,  1911. 

Favas,  App.  II,  p.  40.  —  Anal,  of  minerals  composed  largely  of  ZrOt  from  Brazil;  Wede- 
kind,  Ber.  Chem.  Ges.,  48,  290,  1910;  Weiss,  Zs.  Anorg.  Chem.,  66,  178,  1910. 

Fayalitb,  Min..  pp.  456,  1034;  Aop.  I,  p.  26;  II,  p.  41.  —  Study  of  the  mineral  from 
Cuddia  Mida,  Island  of  Pantelleria,  Italy,  gave  the  following  facts:  Axial  ratio;  a  :  b  :  c  *» 
0-4600  :  1.:  0-5811.  Cleavage,  6(010),  good,  c(OOl),  fair.  G.  «  4-24.  H.  -  6-5-7.  Refract- 
ive indices  for  yellow  Hg  line:  a  =  1-8044,  fi  =  18382,  y  =  1-8462;  2V  »  51"  1'  35". 
OpticaUy  -.  Anal,  by  Dfttrich;  SiOt,  28.89:  TiOt,  119;  Fe*0.,  5  08;  FeO,  56-06;  MnO, 
3-39;  CaO,  0-74;  MgO,  311;  Alk.,  0-42;  HA  1*07;  Total  99-94.  Soellner,  Zs.  Kr.,  49, 
138,  1910. 

Zonal  structure  in  artif.  fayalite;    Michel,  Min.  Mitt.,  82,  541,  1914. 

Feldspars,  Min.,  pp.  314, 1034;  App.  I,  p.  26;  II,  p.  41.  —  Anal,  of  feldapare  from  various 
French  localities;  Barbier  and  Gonnard,  BuU.  Soc.  Min.,  88,  81,  1910. 

Discussion  of  the  chemical  constitution  of  feldspars  and  related  olicates;  Clarke,  U.  S. 
G.  S.,BuU.,  688;  1914. 

Ooc.  of  caesium  and  rubidium  in  feldspars;  Vemadsky,  BuU.  Ac.  St.  Pet.,  8,  163,  1909;  Zs. 
Kr.,  61, 88,  1912. 

The  melting-point  curve  of  jiotoMtttm^sodtttm  feldspars  determined  by  experimenting  with 


Grinding  tests  have  been  made  upon  various  feldspars  in  order  to  determine  their  relative 
hardness  and  that  of  different  crystal  faces;  Holmquist,  G.  For.  F6rh..  86,  401,  1914. 

Occiirrence  of  feldspars  in  meteorites;  Michel,  Min.  Mitt.,  81,  563,  1912;  82, 170,  1913. 
See  also  under  the  mdividual  members  of  the  FMapar  Group, 

Ferberite,  Min..  p.  985.  —  General  description  of  occurrence  in  Boulder  County,  Col.^ 
with  anal,  and  general  discussion  of  composition  of  wolframiU  series.  Description  of  crystals 
with  list  of  new  forms.    Hess  and  Schaller,  U.  S.  G.  S.,  Bull.,  688,  1914. 


Ferganite.  /.  A.  ArUipov,  [Gomyi  Zhumal,  St.  Pet.,  4,  259,  1908],  N.  Jb.  Min.,  2,  nf. 
38,  1909. 

In  scales.  Color  sulphur-bellow.  Comp.  —  A  hydrated  uranium  vanadate,  Ut(V04)i  .6HiO. 
Occurs  with  other  uranium  mmerals  in  provmce  of  Fergana,  Russian^Turkestan. 

Fergusonite,  Min.,  p.  729;  App.  I,  p.  26;  II,  P.  41.  —  Anal,  from  Trig  Hill,  Coolegong, 
W.  Australia;  Simpson,  Proc.  Austral.  Ass.  Adv.  Sc,  12,  310,  1909;  from  near  Beforona, 
Madagascar;  Lacroix,  C.  R.,  162,  559,  1911. 

Fermorite.    G.  F.  H,  Smith  and  G.  T.  Prior,  Min.  Mag.,  16,  84, 1911. 

Probably  hexagonal,  pyramidal;  a  member  of  the  apatite  group.  H.  ->  5.  G.  ->  3*518. 
Color  pale  pmkish-white  to  white.    Uniaxial.    Optically  — .    Refractive  index  about  1  -660. 

Comp.  —  Probably  (Ca,Sr)4[Ca(OH,F)J[(P,As)04l». 

Anal.  — By  Prior:  — CaO,  44  34;  SrO,  9.93;  As*0i,25.23;  Prf),,  2011;  F,  0-83;  Hrf)^ 
(r.;  Insol.,  0-08;   Less  O  for  F,  0-53;  Total,  10017. 

Obs.  —  Found  in  veins  of  manganese  ore  with  braunite,  hoUandite,  pyroLu&Ue  and  sUapariU^ 
at  Sitapar,  Chhindwara  District,  Central  provinces,  India. 

Name.  —  In  honor  of  Dr.  L.  Leigh  Fermor  of  the  Geological  Surv^  of  India. 

Fenumdinite.    W.  T.  Schaller,  J.  Wash.  Ac.  Sc.,  6,  7, 1915,  andpriv.  oontr. 

Massive.  Cryptocrystalline.  Rarely  in  rectangular  plates.  Color  dull  green.  In  tnuuH 
mitted  light,  color  from  light  green  to  dark  olive-green  to  brownish  green.  Non-pleochroic. 
Moderate  birefrineence. 

Comp.  —  CaO  •  Vs04  •5VsOi  •  14H«0.  A  hydrous  calcium  vanadyl  vanadate. 

Anal;  —  Insol.,  1218:  V,04,  1018;  V,0,,  55-42;  MoO,,  138;  Fe*Oi,  0-79;  CaO,  3-35> 
MgO,  006;  KA  0-52;  HsO,  15-81;  Total,  99-69. 

Pyr.  —  Dissolves  readily  in  acids  to  a  green  solution;  sufficiently  soluble  in  cold  water  U^ 
give  a  yellow  solution. 

Obs.  —  Found  at  Minasragra,  Peru. 

Name.  —  After  Eulagio  E.  Femandini,  the  former  owner  of  the  vanadium  deposit. 


30  APPENDIX  III. 

Ferritungstite.  W,  T,  Schailer,  J.  Wash.  Ac.  Sc.,  1,  24,  1911;  Am.  J.  Sc,  82,  161,  1911; 
Zs.  Kr.,  60,  112,  1911;  U.  S.  G.  S.,  Bull,  609.  83,  1912. 

Hexagonal.    In  microscopic  hexagonal  plates.    Ck)lor  pale  yellow  to  brownish  yellow. 

Comp.  —  Hydrous  ferric  tungstate,  FetO|.WOi.6HjO  =  Tungstic  oxide,  46-4;  ferric 
oxide,  32  0;  water,  21-6. 

Anal.  —  After  deducting  14  and  16%  insol.  material  and  recalculating. 

WO.  FejO,  H,0  Total 

1.  45  1  32-3  22-6  100  00 

2.  42-6  32-5  24-9  100  00 

Pyr.  —  Yields  water  in  C.  T.    Decomposed  by  acids,  leavine  yellow  tungstic  oxide. 
Obs.  —  Product  of  oxidation  of  wolframite  and  found  with  that  mineral  and  quarts  at 
the  Germania  Tungsten  mine,  Deer  Trail  mining  district,  Washington. 

Ferrobrucite.    A.  Lacroix,  Min.  de  la  France,  8,  402,  1909.    See  under  BrucUe, 

Ferropalliditb,  App.  II,  p.  42.  —  See  SzomolnokUe. 

Ferroprehnite.  JoknsUm^  Can.  Geol.  Sur.,  Victoria  Memorial  Mus.,  BuU.,  1,  95,  1913. 
See  under  Prehnite. 

Febrotantalite.    See  under  Columbite, 

FiBROFERRiTE,  Min.,  p.  968;  App.  II,  p.  42.  —  Anal,  from  Capo  Calamita,  Vigneria, 
and  Capo  d'Arco,  Mba;  Manasse,  Mem.  Soc.  Tosc,  27,  76,  1911. 

FiCHTBLiTE,|Min.,  p.  1000;  App.  II,  p.  42.  —  Study  of  natural  crystals  from  Kolbermoor, 
and  of  crystals  obtained  by  dissolving  and  recrystallizing  material  from  Kolbermoor  and 
Wunsiedel,  Bavaria;  Rosati,  Zs.  Kr.,  60,  126,  1911. 

Fizelyite.  A  new  species  is  reported  by  mineral  d^ers  with  this  name  and  said  to  be 
monoclinic  in  crystallization  and  to  have  the  composition,  AgsPbiSbgSis.  A  description  has 
not  been  available. 

FUjolotite.    A.  Lacroix,  Min.  de  la  France,  4,  509,  1910. 

Compact  or  earthy.  Color,  lemon-vellow.  In  nodular  masses.  Hydrous  antimonate  of 
iron,  4Fesb04.3HfO.    From  Hammam  N'Ball,  Constantine,  Algeria.    Anal,  by  Flajolot. 

Florengitb,  App.  II,  p.  42.  —  Relations  to  similar  minerals;  Schailer,  Am.  J.  Sc.,  32, 
363,  1911.    See  also  under  AlunUe. 

Fluorcerite,  Min..  pp.  175,  1034;  App.  I,  p.  26.  —  Crsrstals  from  Broddbo,  near  Falun, 
Sweden,  showed  the  following  forms,  (0001),  (1010),  (ll20)  and  (lOll).    The  angle  (lOll)  : 
(0001)  »  63''  53'  from  which  c  »  1-7736.    Distinct  cleavage  parallel  to  (QOOl),  less  distinct 
parallel  to  (lOlO).    Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35,  1,  1910. 

Fluocollophanite.    A,  Lacroix^  Min.  de  la  France,  4,  561,  1910.    See  under  CoUaphanite, 

Fluorite,  Min.,  pp.  161,  1034;  App.  I,  p.  26;  II,  p.  42.  —  Cxyst  —  From  various  local- 
ities in  the  Vosges  Mts.:  Ungemach,  Bull.  Soc.  Min.,  82,  304,  1909;  from  Rossie,  St.  Lawrence 
Co.,  N.  Y.,  with  new  form;  Whitlock,  Bull.  N.  Y.  State  Mus^  140,  197,  1910;  from  Nord- 
marken,  Sweden,  showing  new  forms;  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35,  1,  1910:  with 
new  forms  from  contact  zones  near  Kristiania,  Norway;  Goldschmidt,  Videnskapsselskapets 
Skrifter,  No.  1,  233,  1911;  from  Fallon  granite  pegmatite,.  Quincy,  Mass.,  with  new  hexocta- 
hedrons;  Palache  and  Warren,  Am.  J.  Sc,  81,  533,  1911;  Proc.  Am.  Ac,  47,  125,  1911;  Zs. 
Kr.,  49,  332,  1911;  from  Artenberg  near  Steinbach,  Schwarzwald,  Baden;  Dairfdd,  Zs.  Kr., 
68,  182,  1913. 

Luminesence  of  blue  fluorite;  Meyer,  [Vh.  Deutsch.  Phys.  Ges.,  10,  643,  1908],  Zs.  Kr., 
49,  318,  1911.    Dispersion  in  ultra-red  hght;  Paschen,  Ann.  Phys.,  41,  670,  1913. 

Deformation  under  pressure;  Adams,  J.  Geol.,  18,  489,  1910.  Determination  by  grinding 
methods  of  the  hardness  of  fluorite  in  relation  to  that  of  other  minerals  and  upon  different 
crystal  faces;  Holmquist,  G.  For.  F6rh.,  38,  281,  1911. 

Anal,  by  Steiger  of  material  from  Franklin  Furnace,  N.  J.;  Palache,  Am.  J.  Sc,  29,  177, 
1910;  Zs,  Kr.  47,  576,  1909. 

Occ  in  the  Waldstein  granite,  Fichtelgebirge,  Bavaria;  Dflrrfeld.  Zs.  Kr.,  46,  563,  1909; 
in  agate-like  form  with  thomsenolite^  from  Ivigtut,  Greenland;  Boggila,  Zs.  Kr.,  61,  614,  1912; 
as  cement  in  arkose  from  region  of  the  Dents  de  Morclee,  RhoneValley,  Switzerland;  Hart- 
mann,  Centralbl.  Min.,  141,  1914. 

Artificial  mixtures  of  calcium  fluoride  with  50%  or  more  of  yttrium  and  cerium  fluorides 
have  been  made.  Mixtures  of  the  CaFs  molecule  with  YF|  have  been  called  yUrofluorUe  and 
of  YFi  with  CeFa  ytirocerUe.    The  name  cerfluorite  is  proposed  for  mixtures  of  CaFj  with  CeFi 
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not  yet  observed  in  nature.    This  group  of  compounds  is  called  the  fluarile^yttroflttorUe  group, 
Vogt,  N.  Jb.  Min.,  2,  9,  1914. 

FoRSTERiTE,  Min^  p.  450;  App.  I,  p.  26;  II,  43.  —  Artif.  formation;  Allen,  Wliite,  Wright, 
and  Larsen;  Am.  J.  Sc,  27,  1,  1909;  and  thermal  relations;  Bowen  and  Anderson,  Am.  J. 
Sc,  87,  487,  1914;  Zs.  Anorg.  Chem.,  87,  283,  1914;  in  silicate  melts  in  the  temaiy  system, 
diopside-forsterUe-nlica;  Bowen,  Am.  J.  Sc.,  88,  207,  1914;  Zs.  Anorg.  Chem.,  90,  1,  1914. 

See  under  Clinohumite. 

Fottch6rite.  A.  Lacroix^  Min.  de  la  France,  4,  535.  Given  as  the  correct  spelling  of 
fncherile  (A.  Leymerie,  Min.,  S.  340,  1867).  An  amorphous  hydrated  basic  phosphate  of  ferric 
iron  with  some  aluminium  ana  calcium.  From  Foucndres,  Aube,  France.  Possibly  identical 
with  borickite, 

Francolite.    See  under  Apatite. 

Franklinite,  Min.,  p.  272.  —  Anal,  by  Schaller,  (G.  »  5*09)  from  Franklin  Furnace, 
N.  J.;  Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  576,  1909. 

Fremontite.  W,  T.  SchaUer,  J.  Wash.  Ac.  Sc.,  4,  354,  1914:  (priv.  contr.;  to  be  pub- 
lished in  U.  S.  G.  S.,  BuU.,  610).  Natrunblygonite.  W,  T.  Schaller,  Am.  J.  Sc,  81,  48,  1911; 
Zs.  Kr.,  49,  233,  1911;  61,  246,  1912;  U.  S.  G.  S.,  BuU.,  609,  101,  1912. 

Monoclinic.  Axes  taken  same  as  for  amblygonite.  Forms:  c(OOl).  6(010),  a(lOO),  z(l20), 
€(C^1),  h{iOl),  Crystals  coarse  with  rough  faces.  Usually  in  cleavable  masses.  Two  direc- 
tions o  polysynthetic  twinnins  are  to  be  seen  under  microscope.  Three  cleava^^;  c  and  a 
distinct.  H.  «  5-5.  G.  «  3-04.  Luster  vitreous  to  greasy.  Color  grayish  white  to  white. 
Translucent  to  opaque.  Optically  ~.  Cleavage  c(OOl)  is  nearly  normal  to  a  bisectrix  and 
shows  an  interference  figure  with  large  angle. 

Comp.  —  A  sodium  amblyeonite  or  a  fluor-phosphate  of  aluminium  and  sodium  with  some 
lithium  replacing  the  sodium;    (Na,Li)Al(0H,F)P04. 

Anal.  — 

P,0»         AUG,        LitO        Na,0        K,0        Hrf)  F       Less  O  -  F        Total 

4435        33-59        3*21         11-23        0-14        4-78        5-63        2-37  100-56 

Pyr.  —  Easily  fsuible  with  slight  intumescence  to  an  opaque  white  enamel;  strong  sodium 
flame  color.    Water  in  C.  T. 

Obs.  —  Found  in  a  pegmatite  near  Canon  City,  Colorado,  associated  with  fetdspar,  gtuxrtz, 
tourmaline  and  U'pidolile. 

Name.  —  On^nally  called  natramblygonite  in  reference  to  its  relations  to  amblygonite. 
This  name  later  withdrawn  because  of  certain  etymological  objections  to  it  and  fremontite  sub- 
stituted.   The  latter  is  derived  from  Fremont  County,  Col.,  in  which  the  mineral  was  found. 

Friedeute,  Min..  pp.  465,  1035;  App.  I,  p.  27;  II,  p.  43.  —  Occ  with  anal,  from  Veitsch. 
Styria;  Hofmann  ana  Slavlk,  Bull.  Ac.  Sc  Bohraie,  14,  June,  1909.  Anal,  by  Schaller  of 
material  from  Franklin  Furnace,  N.  J.,  with  discussion  of  formula;  Palache,  Am.  J.  Sc,  89, 
177,  1910;  Zs.  Kr.,  47,  576,  1909. 

FuoGERiTE,  App.  I,  p.  27.  —  See  under  Mdilite. 

Gadolinite,  Min..  pp.  509,  1035;  App.  I,  p.  27;  II,  p.  43.  —  Crystals  from  Radautal, 
Harz  Mts.;  Fromme,  Min.  Mitt.,  29,  265,  1910;  from  pegmatite  at  Ytterby,  Sweden;  Nor- 
denskjold,  [Bull.  Geol.  Inst..  Upsala,  9,  183,  1910],  Zs.  Kr.,  68,  406,  1914. 

Mean  specific  heat  of  material  from  Ytterby,  Sweden,  and  Hitterd,  Norway;  Schulz, 
Centralbl.  \lin.,  393,  1912. 

Gageite.    A.  H,  PhiUipe,  Am.  J.  Sc,  80,  283,  1910. 

In  thin  needle-like  crystals  in  radiating  groups  or  bundles.  Colorless  and  transparent. 
Luster  vitreous. 

Comp.  —  A  hydrous  silicate  of  manganese,  magnesium  and  zinc;  8RO.3SiOs.2HsO. 

Anal.  —  By  R.  B.  Gage. 
SiOs  MnO  ZnO  MgO  HjO  Total 

2471  5019  8-76  11-91  1443]  10000 

Obs.  —  Found  at  Parker  shaft,  Franklin,  N.  J.,  assoc.  with  xinciie,  wiUemite,  calcUe,  and 
leucophfgnicite. 

JName.  —  In  honor  of  Mr.  R.  B.  Gage,  of  Trenton,  N.  J. 

Gahnite,  Min.,  pp.  223,  1035;  App.  I,  p.  27;  II,  p.  43.  —  Anal,  of  dysluiU  (by  Schaller) 
with  G.  =  4-6,  from  StirUng  Hill,  N.  J.;  Palache,  Am.  J.  Sc,  89,  177,  1910;  Zs.  Kr.,  47, 
576,  1909;  anal,  with  refractive  index  from  Ambatofosikely,  Madagascar;  Duparc,  Sabot,  ana 
Wundcr,  Bull.  Soc  Min.,  87,  19,  1914,     Occ  in  pegmatite  near  Traskbole  in  Pemip,  Fin- 
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land,  with  anal,  and  determination  of  refractive  index  (n,  gjeen-Iight  =  1  •  8106V    Eskola, 
G.  F6r.  Forh.,  86,  26,  1914. 

Gajitc.    Ft.  Tuban,  Centralbl.  Min.,  312,  1911. 

Fine  granular.  Under  microscope  shows  twinning  lamellse.  Cleava^,  rhomhohedral, 
perfect.  Fracture,  uneven.  H.  «  3*5.  G.  —  2*619.  Color,  white.  Uniaxial.  Birefnngen^ 
strong. 

Comp.  —  Hydrous  calcium,  magnesium  carbonate. 

Anal.  — 

CaO  MgO  COj  H,0  Total 

I  37-05  23-85  32-34  6-67  99-91 

Pyr.  —  Easily  soluble  in  acids  with  evolution  of  carbon  dioxide.  In  C.  T.  yields  AllrftTtn^ 
water.    Gives  color  reactions  similar  to  aragonite. 

Obs.  —  Found  near  Fierce,  in  the  district  Gorski  kotar,  Croatia. 
Name.  —  In  honor  of  Ljudcvit  Gaj. 

Galafatite.    See  under  Aluniie. 

Galena,  Min.,  p.  48;  App.  I,  p.  27;  II,  p.  43.  —  Crystals  from  NagolniJ  Erjasch,  Province 
of  Don  Cossacks,  Russia;  SamoUov,  [Mat.  Min.  Russ.,  83,  1,  1906],  Zs.  Kr.,  46,  287,  1S09; 
from  Markirch,  Alsace;  Diirrfeld,  [Mitt.  Geol.  Landesanst.  Elsass-Lothnngen,  7,  115,  1909], 
Zs.  Kr.,  49,  512,  1911;  from  Weiden  in  the  Fischbachtal,  Rheinland,  with  new  forms;  Diirrfeld, 
Zs.  Kr.,  47,  375,  1909. 

Gliding  planes;  Taricco,  Rend.  Ace.  Line,  19,  (2),  508,  1910;  Mligge,  N.  Jb.  Min.,  1,  43, 
1914. 

Occ.  in  contact  zones  near  Kristiania,  Norway.  From  one  locality  it  showed  octahedral 
cleavage;  Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1,  254,  1911. 

Occ.  of  selenium  in  galena  from  Tschudak  and  Syrjanowskji,  Altai  Mts.,  Russia;  Pilipenko, 
BuU.  Ac.  St.  Pet.,  8,  1113,  1909;  Zs.  Kr.,  61,  105,  1912. 

Garnet,  Min.,  pp.  437,  1035;  App.  I,  p.  27;  II,  p.  44. — Anal.  —  GrostulariU  from 
Wyssokaja  Mt.,  Ural  Mts.;  Loewinson-Lessing,  [Bull.  Polytech.  Inst.  St.  Pet..  6,  219,  1906], 
Zs.  Kr.,  46,  295,  1909;  from  near  Friedeberg.  Silesia;  Rosiwal,  [Vh.  G.  Reichs.,  141,  1906], 
Zs.  Kr.,  46,  123,  1909;  with  determination  ot  refractive  index  from  Maigelstal,  Switzerland; 
Grubemann.  Festschr.  Uni.  Ztlrich,  1914;  from  Island  of  Nisi,  ^gean  Sea;  Grill,  Mem.  Ace. 
Line,  10,  14,  1914;  of  pyrope  from  Mt.  Ruwenzori,  Congo  Free  State:  Ck>lomba,  Sep.  Pub., 
'41  Ruwenzori,'^  2,  281;  Zs.  Kr.,  60,  511.  1911;  of  almandUe  and  its  alteration  products  from 
district  of  Berdichef,  Kief,  Russia;  Glinka  [Trav.  Soc.  Nat.  St.  Pet.,  24.  No.  5,  1,  1906].  Zs. 
Kr.,  46,  283,  1909;  from  Szokolyahuta,  Comitat  N6gr&d,  Hungary;  Mauritz,  Foldt.  Kdzl., 
40,  541,  581,  1910;  from  southern  Black  Hills,  South  Dakota;  Sharwood,  Eoon.  Geol.,  6, 
729,  1911;  from  Hoole  Canyon,  Pelly  River,  Yukon;  Johnston,  [Summary  R^.  Geol.  Str. 
Canada,  Dept.  Mines,  for  1910,  257,  1911],  Zs.  Kr.,  64,  79.  1914;  from  musoovite  schist  on 
Angara  River,  southern  part  of  Yenisei  District.  Sil>eria;  Meister,  rrf.  Zs.  Kr.,  68,  596,  1914; 
of  speasartiU  with  optical  study  of  mineral  trom  Tsilaisina,  near  Antsirab!§,  Madagascar; 
DuparCj  Wunder,  Sabot,  Mem.  Soc.  phys.  et  hist.  nat.  de  Geneve,  86,  III,  283.  1910;  Bull. 
Soc.  Mm.,  88,  53,  1910;  from  Ambatofosikely,  Madagascar;  idem,  Bull.  Soc.  Min.,  87,  19, 
1914;  of  andradite  from  Ural  Mts.;  Kryschanowskv,  [Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet.,  1, 
(3),  57,  1907],  Zs.  Kr.,  47,  287,  1909;  from  monazite  sand  from  North  Carolina;  Tschemik, 
Bull.  Ac.  St.  Pet^  2,  243,  1908:  Zs.  Kr.,  60,  68,  1911;  occurring  in  sand  from  Yong  Choon 
district,  Kwang  Tung.  China;  Scrivenor,  Min.  Ma^.,  17,  51,  1913;  occurring  with  ^ena  at 
Fluminimaggiore,  Sardinia;  Serra,  Rend.  Ace.  Napoh,  16,  222,  1910;  of  a  titaniferous  andradite 
(n  »  1-907)  from  rocks  of  Iron  Hill  area,  Beaver  Creek,  Gunnison  County,  Col.;  Larsen  and 
Hunter,  J.  Wash.  Ac.  Sc,  4,  473,  1914;  from  the  Binnental,  Switzerland;  Hezner,  Centralbl. 
Min.,  325,  1914;  anal,  of  three  munets  from  the  diamond-bearing  rocks  of  the  Colossus  Mine, 
South  Africa;  Mennell,  [Rep.  So.  African  Ass.  Adv.  Sc,  104,  1908],  Zs.  Kr.,  62,  418,  1913; 
from  Dorothy  Mine,  Chillagoe,  Queensland;  Connah,  [Proc  Roy.  Soc.  Queensland,  22,  31, 
1909],  Zs.  Kr.,  62,  419,  1913;  from  near  Reading,  Pa.;  Smith,  [Proc.  Ac.  Nat.  Sc,  62,  538, 
1910],  Zs.  Kr.,  62,  69,  1912;  of  an  iron-chrome  garnet  from  Praboma,  Valle  d'Aosta,  Italy; 
Colomba,  Rend.  Ace  Line,  19.  (2),  146,  1910;  from  various  localities  in  Pa.;  £yem:an  [Min- 
erals of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  97,  1914;  from  the  volcanic  rocks  of  the 
lower  Rhine;  Uhlig,  [Vh.  Nat.  Ver.  Preuss.  Rheinlande  u.  Westfalens,  67,  307,  1910],  Zs.  Kr., 
63,  203,  1913;  of  several  varieties  from  contact  zones  near  Kristiania^  Norway;  Goldschmidt, 
Videnskapsselskapets  Skrifter,  No.  1,  361,  1911;  from  crystalline  schists,  etc,  of  the  Laacher 
See  distnct,  Prussia;  Brauns,  N.  Jb.  Mm.,  Beil.-Bd.,  84,  85,  1912;  from  Maddalena  archi- 
pelago, Sardinia;  Lovisato,  Mem.  Ace  Line,  9,  404,  1913.  Description  with  anal.  6[  ahnan-- 
dite-epessartite-pyrope  group  of  garnets  from  Madagascar;    Lacroix,  Bull.  Soc  Min.,  87,   108, 

Discussion  of  chemical  constitution  of  garnet  minerals  and  related  silicates;    Clarice, 
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U.  S.  G.  S.,  Bull.,  688,  1914.  The  limits  to  the  miscibility  of  the  various  molecules;  Boeke, 
Zs.  Kr.,  83,  149,  1913. 

Study  of  orisin  of  light  circles  and  spots  seen  on  sphere  of  garnet  from  India;  Goldschmidt 
and  Brauns,  N.  Jb.  Min.,  Beil.-Bd.,  31,  220,  1911.  Behavior  under  pressure;  Adams,  J.  Geo!., 
18,  489,  1910. 

A  white  mineral  from  the  sabbro  of  Dun  Mt.,  New  Zealand,  originally  described  as 
saussurUe,  is  proven  to  be  gro89iSarUe;  Marshall,  [Trans.  New  Zealand  lust.,  40,  320,  1907], 
Zs.  Kr.,  80,  277,  1911. 

Occ.  of  gem  garnets  in  Lower  California;  Wittich,  Centralbl.  Min.,  449,  1914. 

Anal.  ofapesaartiU  from  Chdrg^n,  District  Na^^ur,  India;  name  "spandite" ^\en  to  a 
garnet  intermediate  between  spesaariiU  and  andradiU  (anal,  from  Garbhto  mine,  Vizagapatam 
District,  Madras,  India);  name  "firandiU"  given  to  a  garnet  intermediate  between  ffrosiularite 
and  andradiU;  Fermor,  Mem.  Giol.  Sur.  IncCa,  37,  1900. 

Gat-Lubsite,  Min.,  p.  301:  App.  L  p.  28;  II,  p.  44.  —  Fdeudomorphs  found  in  Cam- 
brian alum  schists  from  Bornholm  Island,  Denmark,  thought  to  be  after  gay4iisnU;  Stolley, 
[Medd.  Dansk.  Geol.  For.,  3,  351,  1909],  Zs.  Kr.,  80,  282,  1911;  but  later  shown  to  be  after 
hariUf  which  see. 

Artif.  formation;  BUtschli,  J.  prakt.  Chem.,  76,  556,  1907. 

GEARKsunTE,  Min.,  p.  181.  —  Greenland  and  XJralian  occ.  described.  Refractive  index 
of  Greenland  mineral,  n  »  1  -448;  Boggild,  Zs.  Kr.,  61,  591,  1912. 

Gehlsnite,  Min.,  p.  476;  App.  I,  p.  28;  II,  P.  44.  —  Chemical  constitution  and  relations; 
Vemadsky,  Bull.  Ac.  St.  Pet.,  3,  1183,  1909;  Zs.  Kr.,  61,  108,  1912. 
See  under  MdilUe, 

GiBBsiTE,  Min..  p.  254;  App.  I,  p.  29;  II,  p.  45.  —  Relation  to  similar  minerals;  Dittle) 
and  Doelter,  Centralbl.  Min.,  104,  1912. 

GiBMONDns,  Min.,  p.  586;  App.  I,  p.  29;  II,  p.  45.  —  Ciystals  from  Podhom,  Marienbad« 
Bohemia;  Hinunelbauer,  Min.  Mitt.,  31,  328,  1912. 

By  microchemical  study  the  mineral  from  Vesuvius  appears  to  be  very  similar  to 
phUHpsiie,  but  is  thought  to  be  distinct;  'material  from  L5bau  is  probably  a  mixture  of 
pkUUpsUe  and  levyniU,    Thugutt,  [Ber.  Ges.  Wiss.,  Warsaw,  1911],  Zs.  Kr.,  64,  198,  1914. 

Glaberite.    See  under  AphihitalUe. 

Glauberite.  Min..  p.  898;  App.  I,  p.  29;  II,  p.  45.  —  New  determinations  of  the  tem- 
perature at  which  dauberite  becomes  umaxial  were  made  by  means  of  an  oil  bath  and  gave 
the  following:  for  Na-light,  42*9**  C.  and  for  Li-Light,  51-8''  C;  Kraus,  Zs.  Kr.,  62,  321,  1913. 

Glaucochroite,  App.  I,  p.  29;  II,  p.  46.  —  Crystals  with  terminal  forms  from  Franklin 
Furnace,  N.  J.,  gave  anal  ratio:  a  :  6  :  c  »  0-4409  :  1  :  0-5806.  Forms  present:  a(lOO), 
6(010),  m(llO),  «(120),  x(103),  h(02l),  e(lll),  /(121).  Palache,  Am.  J.  Sc,  29,  177,  1910; 
Zb.  Kr.,  47,  576,  1909. 

GLAncoDOT,  Min.,  p.  101.  —  Crystals  from  H&kansboda,  Sweden,  gave  the  axial  ratio: 
a  :  6  :  c  =  0-6764  :  1  :  1  193;  Flink,  Ark.  Kemi,  Min.,  Geol.,  3,  No.  11,  1908. 

Chem.  constitution  and  relation  to  other  members  of  the  group;  Beutell,  Centralbl.  Min., 
411,  1911;  ibid.,  225,  271,  299,  1912. 

Glauconite,  Min.,  p.  683;  App.  I,  p.  29;  II,  P-  46.  —  Anal,  of  material  from  the  soil 
on  the  Baltic  Coast  of  Courland.  Russia;  Johnsen,  [Schr.  phys.-6kon.  Ges.  K6nigsber{(,  1,  51, 
1908],  Zs.  Kr^  60,  90,  1911;  ot  material  obtained  from  deep-sea  dredging;  Caspan,  Proc. 
Edinb.  Roy.  Soc,  30,  364,  1909;  by  Steiger  of  material  from  Big  Goose  Cafion,  S.  W.  of 
Sheridan,  Big  Horn  Mts.,  Wyo.;  Clark.  U.  S.  G.  S^,  Bull.,  419,  1910;  from  marl  near 
Cracow,  Galicia;  Morosewics,  [Kosmos,  34,  610,  1909],  Zs.  Kr.,  60,  661,  1912. 

Glaucophane,  Min.,  p.  399;  App.  I,  p.  29;  II,  p.  46.  —  Anal,  from  Elek  Dagh,  Asia 
Minor;  Milch,  N.  Jb.  Min..  Festbd^.  348,  1907. 

Occ.  in  eastern  Pennsylvania;  Bliss,  Am.  Mus.  Nat.  Hist.,  Bull.,  32,  517,  1913. 

Glockbrite,  Min.,  p.  970:  App.  I,  p.  29. — Anal,  from  Germantown,  Pa.;  Eyerman, 
IMinerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  100,  1914. 

Gmelinite,  Min.,  p.  593*  App.  I,  p.  29;  II,  p.  46.  —  Effect  upon  optical  properties  of 
saturation  by  various  compoimds;  Grandjean,  C.  R.,  149,  866,  1909. 

Gold,  Min.,  p.  14;  App.  I,  p.  29;  II,  p.  46.  —  Crystals  on  pyrite  cube  from  Snettisham 
District,  Alaska:  Pogue,  Smithsonian  Misc.  Coll.,  62,  477,  1909;  Zs.  Kr.,  49,225,  1911;  from 
Gold  Harbour,  Queen  Charlotte  Islands;  Graham,  Am.  J.  Sc,  31,  45,  1911. 
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Anal,  of  gold  containing  over  20%  copper  from  Karabaach  Mt..  east  of  Sojmonow  valley, 
Ural  Mt8.;  Nenadkewitsch,  Trav.  Mus.  GeoL,  Ac.  Sc.  St.  Pet.,  6,  37,  1911;  Zb.  Kr.,  U,  609, 
1914. 

Goldfieldite.    F.  L.  Ranaame,  U.  S.  G.  S.,  Prof.  Paper,  66.  1909. 

Uncrystallized.  Forms  a  mineral  crust.  Color  dark  lead-gray.  Metallic  luster.  Brittle. 
Fracture  conchoidal.    H.  »  3-3-5. 

Comp.  —  A  copper  sulfantimonite  with  Bi  and  As  replacing  the  Sb,  and  Te  replacing  the 
8;  6Cu,S.(Sb,Bi,As)i(S,Te)t. 

Anal.  —  By  Palmer: 
Cu  8  Te  Sb  As  Bi  Au  Ag         Gangue         Total 

33-49        21*54        17  00        19-26        0-68        6-91        0-51        0-18  2^  101-57 

Obs.  —  Occ.  with  marcasite  at  Mohawk  mine,  Goldfield,  Nev. 

GoLDSCHMiDTiTE,  App.  I,  30;  II,  p.  46.  —  Anal,  of  crystals  from  Cripple  Creek  gaye, 
Te,  65-97;  Au,  24-25:  Ag,  8-68;  Total,  98-90;  from  which  was  derived  the  formula,  (Au,Agt)Tes. 
On  the  strength  of  tnia  anal,  goldschmidlite  is  thought  to  be  distinct  from  tylvaniU]  Gastaldi, 
Rend.  Ace.  Napoli,  17,  22,  1911. 

GoRCEixm:,  App.  II,  p.  46.  —  Relations  to  similar  minerals;  Schaller,  Am.  J.  Sc.,  88, 
363,  1911.    See  also  under  Aluniie. 

G^)THiTB,  Min.,  pp.  247,  1036;  App.  II,  p.  47.  —  Crystals  fnxn  PHbram,  Bohemia,  with  new 
form;  axial  ratio  determined  as,  a  :  6  :  c  «  0-9241  :  1  :  0-6051;  Rosiclr^,  Bull.  Ac.  Sc.  Bohftme,  13, 
1908;  from  Walton,  Nova  Scotia,  and  Lostwithiel,  Cornwall,  the  Latter  showing  new  forms; 
Goldschmidt  and  Parsons,  Zs.  Kr..  47,  238.  1909;  Am.  J.  Sc,  89,  235,  1910;  from  Vasko, 
Comitat  Kras86ssdi^ny.  Hungary:  L5w,  Fdldt.  Kdzl.,  41,  811,  1911. 

Anal,  from  Capo  a'Arco,  ana  Mte.  Arco,  Elba;  Manasse,  Mem.  Soc.  Tosc.,  87,  76,  1911; 
ibid,,  88,  118,  1912. 

GoYAZiTB,  Min.,  p.  855.  —  Doubt  cast  uoon  the  oridnal  anal,  by  Damour  by  the  finding 
Qf  considerable  strontia  (Huasak,  Min.  Mitt.,  86,  335,  1906)  with  suggestion  that  it  is  the  same 
as  hamliniU;  Schaller,  Am.  J.  Sc,  88,  359,  1911;  Zs.  Kr.,  50,  106,  1911. 

Grahamitb,  Min.,  p.  1020:  App.  I,  p.  30 j  II.  p.  47.  —  Discussion  of  character  of  bitumens 
included  under  this  name  witn  occurrences  m  tne  United  States  and  anal^rses;  Richardson, 
J.  Am.  Chem.  Soc,  88,  1032,  1910.  Occ.  with  anal,  at  Kunda,  Esthonia,  Russia;  Dobs, 
Centralbl.  Mm.,  609,  1914. 

Graphite,  Min.^  pp.  7,  1036;  App.  I,  p.  31;  II,  p.  47.  —  Determination  of  specific  gravity 
from  different  localities  and  under  dmerent  conditions.  The  gravity  of  pure  air-free  graphite 
suspended  in  water  at  temperature  of  4^  C.  was  found  to  be  2-255;  Chatelier  and  Wdogdine, 
C.  K.,  146,  49,  1908.  Relative  stabiUty  of  diamond  and  graphite;  Boeke,  Centralbl.  Min., 
321,  1914. 

Anal,  from  an  American  locality  given  as  ''South  Mountains,  Blue  Ridge'';  Tschernik, 
[Vh.  Min.  Ges.,  46,  425,  1907];  Zs.  Kr.,  47,  291,  1909. 

Greenockite,  Min.,  pp.  69.  1036;  App.  I,  p.  31;  Ht  P-  48.  —  Artif.  formation  and  thenral 
behavior;  Allen,  Crenshaw,  ana  Merwin,  Am.  J.  Sc.,  84,  341,  1912;  Zs.  Anorg.  Chem.  ,79, 
125,  1912. 

Grothine.    F,  Zambanini,  Rend.  Ace.  Line,  83,  (1),  801,  1913. 

Orthorhombic,  alb  :c  ^  0-4575  :  1  :  0-8484.  Observed  forms:  6(010),  c(OOl),  m(llO), 
o(lOl),  o(lll),  r(121).  In  small  well-developed  crvstals,  tabular  parallel  to  5(010).  Colorless. 
Transparent.  G.  «  3-090.  Optically  +•  Ax.  pi.  parallel  to  (001).  Bxac  perpendicular  to 
(100).    Medium  axial  angle.     Dispersion  p  <  v. 

Comp.  —  A  silicate  of  calcium  with  aluminium  and  a  little  iron.    No  anal.  made. 

Pyr.  —  B.  B.  becomes  white  but  does  not  fuse.  Easily  attacked  by  sulphuric  acid,  leaving 
separated  silica. 

Obs.  —  Found  assoc.  with  microaommiU  on  metamorphic  limestone  near  Nocera  and  Samo» 
Campagna,  Italy, 

Name.  —  After  Prof.  P.  von  Groth  of  Munich. 

Guadarramitet    See  under  IlmeniU, 

GuANAJUATiTE,  Min..  pp.  38,  1036.  —  Occurrence  noted  from  Salmon,  Idaho;  Schaller, 
(priv.  contr.;  to  be  publisned  in  U.  S.  G.  S.,  Bull.,  610). 

Gypsum,  Min.,  p.  933;  App.  I,  p.  31;  II,  p.  48.  —  Cmt  —  From  Cetine  di  Cortoniano, 
Siena,  Italy;  Viola,  Riv.  Min.,  89,  65,  1909;  from  Mt.  Elliott  mine,  Chillagoe,  Queensland; 
Anderson,  Rec  Austral.  Mus.,  7,  274,   1909;    ibid.,  8,   120,   1911;    from  Dobrzyn,  Poland; 
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Tokarski,  [Koemos,  84,  721,  1909],  Zs.  Kr..  60,  662,  1912;  from  Garbutt,  Monroe  County, 
N.  Y.;  Whitlock,  Bull.  N.  Y.  State  Mus.,  140,  197,  1910:  from  Chihuahua,  Mexico;  Wittich 
and  Pastor  y  Giraud^  Centralbl.  Min.,  731,  1912;  Boll.  Soc.  Geol.  Max.,  8,  61,  1913.  Artif. 
crystals;  Fletcher,  Mm.  Mag.,  16,  137,  1911. 

Optical.  —  Dispersion  of  extinction  directions  upon  (111);    Berek,  Centralbl.  Min.,  739, 
1912;    variation  in  the  optical  constants  with  var>'ing  temperatures;    Tutton,  Zs.  Kr.,  46, 


257,  1912;  Zs,  Kr.,  62,  218,  1913. 

Poikilitic  gypsum  from  Islam-kuju,  Transcaspia,  Russia;  Samojlov,  Bull.  Ac.  Sc.  St. 
Pet.,  7,  783^  1913. 

Solubility  upon  different  crystal  faces;  Tolloczko,  Bull.  Ac.  Sc.  Craoovie,  6A,  209,  1910. 

Defom  ation  under  pressure;  Adams,  J.  Geol.,  18,  489,  1910. 

Detenrination  by  grinding  methods  of  the  hardness  of  gypsum  in  relation  to  that  of 
other  minerals  and  upon  different  crystal  faces;  Holmquist,  G.  F6r.  F6rh.,  33,  281,  1911. 

Gyrolfte,  Min.,  p.  566;  App.  IL  p.  48.  —  Study  of  mineral  from  the  Bohemian  localities 
MUckenhauberg  (with  anal.),  from  Scnarfenstein  and  Kreibitz  near  Rumburg;  from  Soot- 
land  and  the  F&roe  Islands  (with  anal.) ;  from  various  localities  in  Greenland,  from  Mogy 
Guassii,  S&o  Paulo,  Brazil,  from  Poonah,  India,  with  the  following  conclusions:    It  is  an  inae- 

rdent  species  most  closely  related  to  reyerite  and  zeophyllile,    Rhombohedral.    Basal  cleavage. 
-  3-4.    G.  =  24.     to  =  1545.     Formula,  6SiOi.4Ca0.5(H,K,Na),0.     Comu  and  Him- 
melbauer,  Ber.  Ak.  Wien,  116,  (1),  1213.  1907. 

Description  of  material  from  Workotsch  near  Aussi^,  Bohemia,  and  the  determination 
of  cj  »  1  -54,  as  the  mean  of  determinations  upon  matenal  from  several  different  localities. 
Himmelbauer,  Min.  Mitt.,  82,  133«  1913. 

Artif.  formation;  Baur,  Zs.  Anorg.  Chem.,  72,  119,  1911.  « 

Hnmatogelite.    See  under  Hematogelite. 

Halite,  Min.,  pp.  154,  1036;  App.  I,  p.  32;  II,  p.  49.  —  Refractive  indices  for  ultrarred 
light;  Paschen,  Ann.  Phys.,  26,  120,  1908;  Trowbridge,  ibid,,  27,  231,  1908;  dispersion  of 
ultrarviolet  light;  Pfliiger,  [Phys.  Zs.,  10,  230.  1909],  Zs.  Kr.,  61,  310,  1912. 

Origin  of  blue  color;  Spezia,  Centralbl.  Min.,  398,  1909;  Comu,  ibid.,  324,  1910;  Doelter, 
Min.  Mitt.,  30,  143,  1911. 

Solution  experiments  with  crystals;  Poppe,  N.  Jb.  Min.,  Beil.-Bd.,  88,  363,  1914;  Schnorr, 
Zs.  Kr.,  64,  289,  1914. 

Increase  of  plasticity  with  increase  of  temperature;  Milch,  N.  Jb.  Min.,  1,  60,  1909; 
natural  deformation  of  crystals  from  Grafentonna,  Thuringia;  Ronne,  Zs.  Kr.,  60,  159,  1911; 
from  Boryslaw,  Galicia;  Lachmann,  Zs.  Kr.,  62,  137,  1912;  deformation  under  pressure; 
Adams,  J.  Geol.,  18,  489,  1910;  Ritzel,  Zs.  Kr.,  63,  97,  1913;  with  r^ultant  optical  anomalies; 
Ritzel,  Zs.  Kr.,  62,  238,  1913.  Curving  of  crystal  faces  possibly  due  to  the  presence  of  gliding 
planes;  Andree,  Centralbl.  Min.,  696,  1913;  Baumann,  iotd.,  698,  1913. 

Growth  of  artif.  crystals  under  various  conditions;  Fastert,  N.  Jb.  Min.,  Beil.-Bd.,  88, 
265,  1912. 

Occurrence  from  Cardona,  Catalonia,  Spain |  Kaiser,  N.  Jb.  Min.,  1,  14,  1909.  Discussion 
of  the  occurrence  and  genesis  of  the  different  varieties;  Gorgey,  Min.  Mitt.,  81,  664,  1912. 

Mixture  with  sylvile  in  crystals  from  Vesuvius;  see  under  Sylvite, 

HaUerite.    P.  Barbier,  C.  R.,  146,  1220,  1908. 

A  mica  with  iridescent  silver  color  and  pearly  luster.  Considered  to  be  a  lithium-bearing 
paroffonite.  On  ignition  gives  4-60%  of  HtO.  The  ignited  mineral  gave  the  following  anal- 
ysis: SiO,,  49  18;  A1,0,,  3666;  Fe,0,,  2- 19;  K,0,  3  12:  Na»0,  7-63;  Li  A  126;  Total, 
99-94.    Found  at  Mesvres,  near  Autun,  France.    Named  after  the  chemist  Albin  Htiller. 

Halloysite,  Min.,  p.  688;  App.  II,  p.  49.  —  Chem.  comp.;  Thugutt,  Centralbl.  Min., 
97,  276,  1911;  35,  1912:  Stremme,  ibid.,  205,  1911. 

Anal,  of  material  aerived  from  decomposition  of  a  zeolite  found  at  Tschakwa,  near  Batum, 
on  Black  Sea;  Glinka,  Trav.  Soc.  Nat.  St.  Pet.,  24,  No.  5,  1,  1906;  Zs.  Kr.,  46,  283,  1909; 
from  Mte.  Arco,  Elba;  Manasse,  Mem.  Soc.  Tosc,  28,  118,  1912. 

Halotrich.ts,  Min.,  p.  954.  —  Anal,  by  Schaller  from  Alum  Creek,  N.  M.;  Clark,  U. 
S.  G.  S.,  Bull.,  419,  1910;  chem.  comp.  and  assoc.  with  cdunogen;  Uhlig,  Centralbl.  Min.,  723, 
766,  1912. 

Hambergite,  Min.,  p.  878.  —  Cryst.  and  Optical.  —  Crystals  from  Madagascar  showed 

the  new  forms,  c(OOl),  ^(410),  it(230),  d(104),  r(112),  p(lll),  v(221),  s(212),  u(121).  y(122), 
U7(132),  9(123),  HV24).    The  following  new  axial  ratio  has  been  calculated:  a  :  6  :  c  =  6-8023  : 
1  :  0*7268.    A   Goldschmidt  table  of  angles  is  given.    Optical  study   gave:    for  Na-li^t| 
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a  «  15442,  3  =  1.6885,  7  =  16285,  r-a  «  00743,  2V  «  87M7 -4'  (meaa.),  87*  38  8' 
(calc).  Optically  +.  a  ==  a,  c  »  c.  Dispersion  v>p.  Goldschmidt  and  Mliller,  Zs.  Kr.. 
48,  473,  1910.  Large  twin  crystal  from  Madagascar  with  fn(llO)  as  tw.  pi.;  Drugman  and 
Goldschmidt.  Zs.  Kr.,  60,  596,  1912;  crystals  from  pegmatites  of  Vakinankaratra,  Madagascar; 
Lacroix,  Bull.  Soc.  Min.,  36,  76,  1912;  from  Antsirab^,  Madagascar,  with  new  forms;  Unge- 
mach,  Bull.  Soc.  Min.,  36,  526,  1912;  found  at  various  places  near  Betafo,  particularly  at 
Anjanabonsana,  Madagascar.  G.  «  2-36.  H.  =  7*5.  Refractive  indices:  a  «  1-5530,  ^  - 
1-5864,  7  =  1-6272.  Lacroix,  Bull.  Soc.  Min.,  32,  320,  1909.  Optical  study  of  material  from 
Madagascar  with  description  of  figures  seen  on  cleavage  faces;  Sokolov,  [Ann.  Inst.  Mines, 
St.  Pet.,  2,  394,  1910],  Zs.  Kr.,  62,  633,  1913. 

Anal,  from  Anjanabonsana,  Madagascar;  Lacroix,  Bull.  Min.  Soc.,  33,  37,  1910. 

Hamlinite,  Min.,  p.  762;  App.  II,  p.  49.  —  Crystals  from  near  Diamantina,  Minas  Geraes, 
Brazil,  showed  new  form  n(4041).    Axial  ratio  calculated  from  r(10Tl)A/(202l)  =  56**  14', 

Save  c  =  1  18504.      Refractive  indices  for  Na-light:  o  ■=  1  -6294,  c  «  1  -6387;    w-*  »  00093. 
e«ek.  Bull.  Ac.  Sc.  Bohfime,  18,  1908,  ["Rozpravy,^'  Bohm.  Ak.,  17,  No.  2,  1908],  Zs.  Kr.,  48, 
660,  1910. 

Probable  identit>;  with  goycuriie;  Schaller,  Am.  J.  Sc,  82,  359,  1911;  Zs.  Kr.,  60,  106,  1911; 
relations  to  similar  minerals;  iderrif  Am.  J.  Sc.,  82,  363,  1911. 
See  also  under  Alunite, 

Harmotome,  Min.,  p.  581 ;  App.  I,  p.  33;  II,  p.  50.  —  Crystals  from  Oberstein,  Germany; 
Seebach  and  Gorgey,  Centralbl.  Mm.,  161,  1911. 

EfTcct  upon  optical  properties  of  saturation  by  various  compounds;  Grand  jean,  C.  R., 
149,  866,  1909. 

Chem.  constitution;  Bruckmoser,  Ber.  Ak.  Wien,  116,  (1),  1653,  1907. 

Harttite,  App.  II,  p.  50.  —  Relations  to  similar  minerals;  Schaller,  Am.  J.  Sc,  82,  363, 
1911. 

See  also  under  Alunite, 

Hatchettite,  Min^p.  997.  —  Anal,  of  material  from  Bonarka,  near  Cracow.  Galicia,  gave; 
C,  85-25:  H,  14-59;  Total,  99-84,  givins  formula  CisHtb.  G.  »  0-961.  Refractive  indices 
for  Li-light:  a  »  1-518,  j9  »  1-523,  7 (calc)  ~  1-588.  One  good  cleavage  which  is  per- 
pendicular to  direction  c.  Probably  orthorhombic  Occurrence  and  paragenesis.  Moroie- 
wicz,  Bull.  Ac.  Sc.  Cracovie,  1067,  1908;  [Kosmos,  34,  610,  1909],  Zs.  Kr.,  60,  661,  1912. 

Hatchettolite,  Min.,  p.  727;  App.  II,  p.  50.  —  Occurs  at  Mesa  Grande,  Cal.;  Schallo 
(priv.  contr.;  to  be  pubUshea  in  U.  S.  G.  S.,  Prof.  Paper,  94). 

Hatchite.  R.  H,  Solly  and  G.  F,  H,  SmUh,  Min.  Mag.,  16, 
287,  1912. 

Trichnic.  Axial  ratio:  a  :b  :  c  ^  0-9787  :  1  :  1-1575;  a  « 
116"  53'  30",   fi  -  85''  12',  7  =  113**  44'  30". 

lOOAOlO  =  65**  46',  101AllI«  76*^2',  lOOAlIl  =  56'  11', 
OlOAOOl  =  62"  41',  lOOAllI  »  36"  6'. 


Hatchite. 


Comp.  —  Undetermined. 
Obs.  —  Five  small  crystals  found  at  Lengenbach,  Binnental, 
Switzerland. 

Name.  —  In  honor  of  Dr.  Frederick  H.  Hatch. 


Hauerite,  Min.,  p.  87;  App.  II,  p.  50.  —  Decompoaiticm 
In  air  with  sulphur  set  free  with  subsequent  reaction  of  the  sulpnur  upon  associated  silver,  etc.; 
Beutell,  Centralbl.  Min.,  758,  1913. 

Hausmannite,  Min.,  pp.  230,  1036;  App.  I,  p.  33;  II,  p.  50.  —  Crystals  described  from 
various  Swedish  localities.  From  measurements  made  on  crystals  from  Jakobsberg,  near 
Nordmarken,  the  following  new  axial  ratio  was  derived:  a  :  c  »  I  :  1  -1661.  Flink,  Ark.  Kemi, 
Min.,  Geol.,  8,  No.  35,  1,  1910. 

Hedenberqite.    See  under  Pyroxene. 

Heintzite,  Min.,  p.  885;  App.  I,  p.  33.  —  Optical  study  of  material  from  Stassfurt  gave 
the  following:  BxocAc  =  -  64"  30'.  Refractive  indices.  Wine,  a  =  1-5081,  ft  =  1*5255» 
7  =  1-5500.    2V  «  80"  38',  (meas.).    Boeke,  Centralbl.,  Min.,  531,  1910. 

Helvite,  Min.,  p.  434^  App.  I,  p.  34.  —  Anal,  of  material  found  in  contact  zones  near 
Knstiania,  Norway;  Goldscnmid^  Videnskapsselskapets  Skrifter,  No.  1,  394,  1911. 
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Hematite,  Min.,  pp.  213,  1037:  App.  I,  j).  34;  II,  p.  51.  —  Cryst.  —  From  Dogn^cksa, 
Banat,  Hungary,  with  several  new  forms;  Kleinfeldt,  N.  Jb.  Min.,  Beil.-Bd.,  24,  325,  1907; 
from  Padria,  Sardinia;  Millosevich,  Riv.  Min.,  89,  80,  1909;  from  Rancho  de  los  Nufies, 
Guanajuato  and  Cerro  la  Gigante,  Lower  California,  Mexico,  with  new  forms;  Ungemach, 
Bull.  Soc.  Min.,  88,  375,  1910;  from  Norbers,  Sweden,  with  new  forms,  from  Dalkarlsberg, 
Sweden,  with  new  forms.  Crystals  also  described  from  the  followins  Swedish  localities,  L&ng- 
ban,  Nordmarken.  GelUvare,  and  Tuollavara.  Flink,  Ark.  Kemi,  Min.,  GeoL,  8,  No.  35,  1, 
1910;  from  Islana  of  Elba  with  new  forms;  Grill,  [Pubbl.  1st.  Firenze,  Sez.  Sc.  Fis.  Nat.,  No. 
34,  1911],  Zs.  Kr.,  64,  392,  1914;  from  Sysserskaya-Datcha,  Ural  Mts.;  Duparc  and  Sabot, 
Bull.  Soc.  Min.,  84,  139,  1911;  from  Arany  Mt.  and  D6va,  Comitat  Hunyad,  Hungary; 
ZimAnyi,  Ann.  Mus.  Nat.  Hung.,  10,  263 ,267, 1912;  Zs.  Kr.,  51, 49,  1912;  from  Puy  delaTiche, 
Mont-bore,  Puy  de  D6me,  France,  and  from  Caveradi,  Grisons,  Switzerland;  Gonnard,  Bull. 
Soc.  Min.,  86,  517,  1912;  with  new  forms  from  Caveradi,  Grisons,  Switzerland;  Ungemach, 
Ann.  Soc.  Geol.  Belsique,  Mem.,  39,  421,  1912;  with  new  form  from  Kakuk-Berge,  Hungaiy: 
Zim^nyi,  Fdldt.  Kdzl.^  48,  511,  1913;  from  Ambatofosikely,  Madagascar;  Duparc,  Sabot  ana 
Wunder,  Bull.  Soc.  Mm.,  87,  19,  1914;  from  Island  of  Nisi,  .^gean  Sea;  Grill,  Mem.  Ace.  Line, 
10,  14,  1914.  Review  of  recent  literature  on  crystals  of  nematite;  Gonnard,  Bull.  Soc.  Min., 
37,  113,  1914. 

Natural  and  artificial  etching  figures;  Kleinfeldt,  N.  Jb.  Min^  Beil.-Bd.,  SB.  661,  1909. 

Magnetic  properties;  Kunz,  [Arch.  Sc.  Genf.,  28,  137,  1907],  Zs.  Kr.,  46,  511,  1909.  Con- 
stants of  elasticity;  Voigt,  Ann.  Phys.,  22,  129,  1907. 

Occ.  with  antu.  from  Betaimby  near  Mandraty,  Province  'of  Mevatanana,  Madagascar; 
Duparc,  Sabot,  and  Wurder,  Bull.  Soc.  Min.,  87,  19,  1914. 

Study  of  the  parallel  growth  of  ruiUe  upon  hemaiUe;  Viola,  Zs.  Kr.,  46,  326,  1909.  Reg- 
ular intergrowth  with  carnaUUe  from  near  Stassfurt;  Johnsen^  Centralbl.  Min.,  168,  1909. 
Regular  inclusions  in  cancriniU  from  Miask,  Ilmen  Mts.,  Russia;  Johnsen,  Centralbl.  Min., 
369,  1911. 

As  product  of  weathering  of  fddapars;  Thugutt,  Centralbl.  Min.,  65,  1910. 

Hematoselite,  HsBmatogelite.    F.  Tu£an,  Centralbl.  Min.,  68,  1913. 
A  colloioal  form  of  feme  oxide  occurring  as  coloring  matmal  of  haxixUe, 

Hebderite,  Min.,  p.  760;  App.  I,  p.  34;  II,  p.  51.  —  Twin  crsrstals  from  Auburn,  Me.t 
with  reentrant  an^es  showed  new  forms.  Angles  of  faces  agreed  more  closely  with  the  cal- 
culated values  derived  from  the  axial  ratio  given  by  Penfield  than  those  from  that  given  by 
Dana.  An  estimation  of  fluorine  and  water  was  made  to  determine  whether  this  was  to  be 
considered  a  hydro-fluor-  or  a  hydro-herderUe^  with  the  following  results:  F.  6-04;  H|0,  3-62. 
The  material  is  evidently  to  be  considered  a  hydro-flypr-herdente.  Probably  the  axial  ratio 
given  by  Penfield  is  applicable  to  all  varieties  of  the  mineral  and  the  crystal  constants  do  not 
vary  with  the  composition  as  he  supposed.  Ford,  Am.  J.  Sc,  82,  287,  1911;  Zs.  Kr.,  60,  97, 
1911.  Twin  crystals  from  Epprechtstein,  Fichtelgebirge,  Bavaria;  Henglein,  Centri^bl.  Min., 
121,  1909;  Dtlrrfeld,  ibid.,  552;  crystals  from  same  locality  with  new  forms;  Dilrrfeld,  Zs. 
Kr.,  46,  563,  1909;  47,  242,  1909;  48,  236,  1910. 

Hessite,  Min.,  pp.  47,  1037;  App.  I,  p.  35;  II,  p.  51.  —  Crystals  from  Botds,  SiebenbUrgen, 
Hungary,  with  new  forms.     Rosicky,  Bull.  Ac.  Sc.  Bohdme,  18,  1908. 

Hbtaroijte,  Min.,  p.  259.  —  Anal,  by  Schaller  of  material  from  Franklin  Furnace,  N.  J., 
(G.  »  4-85)  proves  identity  of  species  and  leads  to  formula,  ZnO.Mn2C)k;  Palache,  Am.  J. 
Sc,  29.  177,  1910^  Zs.  Kr..  47,  576,  1909.  Found  with  calamine  at  the  Wolftone  Mine  at 
Leadville,  Col.  Formula  aerived  from  anal,  as,  2ZnO.2MTisOs.lHsO.  Ford  and  Bradley, 
Am.  J.  Sc  86,  600,  1913;  Zs.  Kr.,  68,  219,  193.  Before  identity  was  established  this  material 
was  called  wdftonile;  Butler,  Econ.  Geol.,  8,  8,  1913. 

Heteromorphite.    See  under  Plagionite. 

Heterosite,  Min.,  p.  757.  —  Proposed  that  name  heteroaite  be  restricted  to  the  iron  pho8« 
phate,  FesOi.PsO».HsO,  and  purpurite  to  the  analogous  manganese  compound;  Schaller,  J. 
Wash.  Ac  Sc,  1,  113,  1911;  U.  S.  G.  S.,  Bull.,  490,  72,  1911. 

Heulandite,  Min.,  p.  574;  App.  I,  p.  35;  II,  p.  51.  —  Crystals  and  anal,  from  Colle  Giur- 
gada,  near  Villanova-Monteleone,  Sassan,  Sardinia;  Serra,  Rend.  Ace  Line,  18,  (2).  80,  3^^. 
1909;  crystals  from  Oberstein,  Germany;  DQrrfeld,  Zs.  Kr.,  49,  480,  1911;  Seeoach  ana 
Gdrgey,  Centralbl.  Min.,  161,  1911;  from  Maddalena  archipelago,  Sardinia;  Pelloux,  Ann. 
Mus.  Genova,  6,  273,  1912. 

Anal,  from  Maze^  Echigo,  Japan;  Jimb5^  Beitr.  Min.  Japan,  8,  115,  1907;  from  Teigarhom, 
Iceland,  with  discussion  of  chem.  constitution;  Baschieri,  Mem.  Soc.  Tosc,  24,  133,  1908; 
from  volcanic  bomb  from  Vesuvius;  Thugutt,  Centralbl.  Min.,  761, 1911;  from  Val  dei  Zuccanti, 
Venetia;  Billows,  Riv.  Min.,  41,  1912. 
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Hezahydrite.  R.  A»  A.  JohnaUm,  Summary  Rep.  Geol.  Sur.,  Canada,  Dept.  Mines,  for 
1910,  256,  1911. 

Coluirnar  to  fibrous  structure.  Cleavage  prismatic.  Conchoidal  fracture.  G.  =  1-767. 
Color  white  with  light  men  tone.    Pearly  luster.    Opaque.    Salt^,  bitter  taste. 

Comp.  —  MgS04.6HtO;  Sulphuric  anhydride,  36  09;  magnesia,  17-55;  water,  47-37. 

Anal.  — SO*,  3452;  MgO,  1715;  H2O,  46-42;  Insol.,  1-78;  Total  99-87. 

Pvr.  —  B.  B.  exfoliates,  yields  water,  but  does  not  fuse.    Easily  soluble  in  cold  water. 

Cms.  —  Found  on  east  bank  of  Bonaparte  Biver  about  hsdfway  between  Cargill  and 
Scottie  Creeks,  Lillooet  District,  B.  C. 

Hewettite.  W.  F.  HiUebrand,  H.  E.  Merwin,  and  F.  E.  Wright,  Proc.  Am.  Phil.  Soc. 
U,  31,  1914;  Zs.  Kr..  64,  209,  1914. 

Orthorhombic  (?).  In  aggregates  of  microscoptc  needles.  G.  »  2-5-2-6.  Color  deep 
red.  Luster  somewhat  silky.  Approximate  refractive  indices  for  Li-light;  a  =  1  -77,  /5  «=  2-18, 
7  »  2-35-2-4.  Elongation  of  needles  paralel  to  c.  Parallel  extinction.  Strongly  pleochroic; 
a  and  b  very  light  orange-yellow,  c  dark  red. 

Comp.  —  Hydrous  vanadate  of  calcium,  CaO.3VjOj.9HjO  or  perhaps  CaHjVeOjT.SHjO. 

Anal.  — V,0»,  68,19;  VjO*,  1-21:  MoOi,  1-56;  CaO,  7-38;  Na^O,  015;  HA  2133; 
FejOs,  etc.,  0-11;  Insol.,  0-17;  Total,  100-10.  Material  analyzed  was  previously  brought 
into  equilibrium  with  water-vapor  with  tension  of  21  -8  mm.  at  25°. 

Dimorphous  with  metaheweUiiey  the  two  minerals  differing  in  their  crystal  habit  the 
character  of  their  absorption  of  light,  in  the  manner  they  lose  water  on  heating  and  the  color 
changes  they  assume  on  dehydration. 

Pyr.  —  On  beating  loses  water,  changing  in  color  through  various  shades  of  brown  to  a 
bronze.  Water  content  varies  to  some  extent  with  atmospneric  changes  in  humidity.  On 
exposure  to  moisture,  the  dehydrated  mineral  regains  only  a  part  of  the  original  amount  of 
water  and  does  not  change  color.  Easily  fusible  to  a  dark  red  liquid.  Slightly  soluble  in 
water. 

Obs.  —  Occurs  in  the  oxidized  zone  of  the  vanadium  deposits  at  Minasraga,  Peru.  An 
alteration  product  of  paironile.    Observed  also  on  one  specimen  from  Paradox  VaUey,  Col. 

Name.  —  After  Mr.  D.  Foster  Hewett. 

HiBSCHiTE,  App.  II,  p.  52.  —  Chem.  constitution  and  relations;  Vemadsky,  Bull.  Ac. 
St.  Pet.,  8,  1183,  1909;  Zs.  Kr.,  61,  108,  1912. 

HiSRATtTE,  Min.,  p.  169.  —  Artif.  formation;  Schlaepfer  and  Niggli,  Zs.  Anorg.  Chem., 
87,  52,  1914. 

Hinsdalite.  E.  S.  Larsen,  Jr,,  and  W,  T.  SchaUer,  J.  Wash.  Ac.  So.,  1,  26,  1911;  Am.  J. 
Sc,  82,  251,  1911;  Zs.  Kr.,  60,  101,  1911;  U.  S.  G.  S.,  Bull.,  609,  66,  1912. 

Pseudorhombohedral.  c  =>  1  -2677.  Forms:  Positive  and  negative  rhombohedrons  and 
base.    rAr'  =91°  18'.    Coarsely  crystalline  with  rough  and  dull  faces. 

Cleavage  basal  perfect.  H.  »  4-5.  G.  »  4-65.  Colorless  with  greenish  cast;  often 
dark  gray  because  of  mclusions.  Luster  vitreous  to  greasy.  Optically  snows  zonal  structure. 
Basal  section  shows  isotropic  center  surrounded  by  six  segments  showing  biaxial  int^erence 
figures,  the  axial  plane  of  each  segment  being  in  a  radial  direction.  Refractive  indices; 
a  =  1  -670,  ^  =  1  -671,  7  =  1  -689.    2E  varies,  usually  near  32**. 

Comp.  —  A  lead  sidphate  and  phosphate  belongmg  in  same  group  as  smnberffiUj  eorkUe 
and  bevdaniite.    2PbO.3Fe208.2S08.PjOB.6HjO. 

Anal.  — 

PbO  SrO         CaO         AljOj  SO,  PjOi  HjO  Total 

31.75  3. 11  tr.  26-47  14- 13  14-50  10-25  100  21 

Obs.  —  Found  at  the  Golden  Fleece  mine,  3  miles  south  of  Lake  City,  Hinsdale  Co.. 
Colorado. 

Relation  to  other  minerals,  see  Schaller,  Am.  J.  Sc,  82,  363,  1911,  and  under  AluniU. 

H18INGERITE,  Min.,  p.  702.  —  Study  of  thin  sections  of  specimens  from  various  localities 
shows  that  it  has  a  crypto-crystalline  structure  similar  to  that  of  chalcedony;  Sustschinsky, 
Zs.  Kr.,  47,  231,  1909. 

Hodgldnsonite.  C.  Palache  and  TT.  T.  SchaUer,  J.  Wash.  Ac.  Sc,  8,  474,  1913;  4,  153, 
1914-  Zs.  Kr.,  63,  529,  1914. 

Monoclinic.  a:b:c  ^  1538  :  1  :  1  -1075.  J3  «  84*  35'.  Observed  forms:  c(001),inQ10), 
/(210).  «(011),  o(021),  i;(i03),  tr(201),  <(i01),  x(305),  p(lll),  r(221),  ff(662),  u(322),  n(311). 
Habit  acute  pyramidal. 

Cleavage,  c(OOl)  perfect.  H.  =  4-5-5.  G.  «3'91.  Color  from  bright  pink  to  reddish 
brown.    Luster  vitreous.     Mean  refractive  index  «  1-73.    Ax.  pi.  parallel  to  (010). 

Comp.  —  A  hydrous  silicate  of  manganese  and  zinc;  3(Zn,Mn)O.Si02.H|0. 
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„  ^^^^'-Z^y  ^^^^^^-—^^Ot,  19.86;    MnO,  20-68;    ZnO,52.93;  CaO,0.93;  MgO,  0  04: 
HsOy  6 '77;  Total,  100*21.  • 

Pyr.  --  B.  B.  decrepitates  and  then  fuses  readily  and  quietly  *o  a  brown  enamel.    Decrep- 
itates and  yields  water  in  C.  T.    Readily  soluble  in 
acids,  giving  silica  jellv. 

Obs.  —  Found  with  willemiie  and  franklinite  at  the 
Parker  mine,  Franklin,  N.  J. 

Name.  —  After  Mr.  H.  H.  Hodgkinson,  who  dis- 
covered the  mineral. 

Hokutolite.  Named  by  K.  JimbO.  1913.  De- 
scribed by  Y.  Okamoto,  J.  Geol.  Soc.  TokyO,  18,  19, 
1911;  Beitr.  Min.  Japan,  No.  4,  178,  1912;  angleso' 
hariie^  M.  Hayakawa  and  T.  Nakano,  Zs.  Anorg. 
Chem.,  78,  183,  1912. 

Crystalline  crust  deposited  by  the  Hokuto  hot 
springs  in  Formosa.  Comp.  —  A  mixture  in  variable 
proportions  of  lead  and  banum  sulphates.  Color  gray. 
Kaaioactive. 

HoLLANDiTE,  App-  H  p.  52.  —  Ncw  facts  fldven 
by  Fermor,  Mem.  Gfeol.  Sur.  India,  87,  1099.  Crys- 
tals from  K^jlidongri  have  appearance  of  tetragonal 
prism  with  low  pyramid  but  from  measurements  are 
probablv  triclinic.  H.  «  6  (on  crystal  face).  G.  »■ 
4 -7-4. 95.    Streak  black. 


Hodgkinsonite. 

Anal.  —  1,  from  Kdjlidongri;  2.  from  B&Ulgh^t;  3,  from  Gow&ri  Warhona;  4,  from  Junar- 
w&ni;  3  and  4  corrected  for  inchidea  frnmntte. 


1. 
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3. 
4. 
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2. 
3. 
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•  •  «  • 
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MnOi 
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SiOi 
ir. 
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MnO 
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14  20 
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FeiO, 

10-56 

4-43 
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PiO, 

'6-04 


A1,0, 
0-94 
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0-42 
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CoO 

•  •  •   • 

0-05 


BaO 
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722 
5-55 

TiO, 

0-03 


CaO       MgO 


0-31 
0-38 
250 

•   •  •   « 

1-25 
0-45 
007 


0-36 
0-35 


Total 

99-84 

99-84 

100-00 

10000 


K.0 

•   •  •   • 

3-31 


HoPEiTE,  Min.,  p.  808;  App.  I,  p.  35;  II»  p.  53.  —  Study  of  material  from  Moresnet,, 
Belgium,  gives  /9  «  1-6;  2E  «  83°  13';  y-a^  0  0115.  Material  from  Broken  Hill  shows 
new  forms.  Criticism  of  formula  assigned  to  mineral  with  proposal  of  a  more  complex  one. 
CesiLro,  Bull.  Ac.  Belg.,  No.  5,  567,  1909. 

Crystals  from  Broken  HilL  Rhodesia,  with  several  new  forms;  a  new  orientation  for  the 
crystals  proposed;  Ungemach,  BuU.  Soc.  Min.,  83,  132,  1910. 

HowLiTE,  Min..  p.  881;  App.  II,  p.  53.  —  Anal,  from  Lang,  Los  Angeles  Co.,  Cal.;  Eakle, 
Bull.  Uni.  Cal.,  Geol.  Dept.,  6,  179,  1911. 

HtJBNERiTE,  Min.,  p.  982:  App.  H,  p.  53.  —  Crystals  from  Palagatos  mine,  Conchucos 
District,  Province  of  Santiago  ae  Cnuco,  Peru;  Tronquoy,  Bull.  Soc.  Min.,  36,  113,  1913  . 

HfigeUte.     V.  DUfrJdd,  Zs.  Kr.,  51,  278,  1912;  63,  183,  1913. 

Monoclinic.  a\h:c  ^  0-48954  :  1  :  0-38372;  /5  =  eo*'  12'  6".  Usually  in  an  aggre- 
gate of  microscopic  hair-like  needles  in  irregular  arrangement.  A  few  small  crystals  observed, 
showing  m(llO),  c(OOl)  and  very  small  n(Oll).  Angles:  (110)  :  (lIO)  =  46°  2';  (110)  :  (001) 
=  62°  47';  (Oil)  :  (001) « 18°  25'.  G.  =  5.  Color,  oranee-yellow  to  yellow-brown.  Pleo- 
chroic;  yellow-green  parallel  to  length  of  fibers,  greenish  yellow  at  right  angles  thereto. 

Comp.  —  Hydrous  lead-zinc  vanadate. 

Anal.  —  Complete  anal,  not  given.     PbO  =  32-59. 

Obs.  —  Found  in  a  homstone  gangue  with  altered  galena  at  Reichenbach  near  Lahr,  Baden. 

Name.  —  After  Prof.  F.  Htigel. 

HuLsiTE,  App.  II,  p.  53.  —  Description;  Knopf  and  Schaller,  Zs.  Kr.,  48,  1,  1910;  see 
App.  II.  Anal,  given  and  formula  proposed  as,  12(Fe,Mg)0.2Fei0^1SnOi.3B,0,.2H|0; 
SchaUer,  Am.  J.  Sc,  29,  543,  1910;  U.  S.  G.  S.,  Bull.,  490,  8,  1911. 
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HtJMBOLDTTNE,  Min.,  p.  994.  —  Manasse,  Rend.  Ace.  Line,  19,  (2).  138,  1910;  Mem.  Soc. 
Tosc,  28,  118,  1912,  has  studied  the  mineral  from  Capo  d'Arco,  Elba.  The  analysis  gave: 
CO,,  4018;  FeO,  4072;  HjO,  [1910],  which  leads  to  the  formula,  FeCj04.2HfO.  Artificial 
material  having  the  same  composition  was  prepared.  The  mineral  occurs  in  transparent  prisms 
or  plates,  which  belong  to  the  orthorhombic  system  and  show  the  following  forms,  (110), 
(001),  (100),  (101).  From  the  foUowing  angles,  (110)  :  (lIO)  =  75''24i'  and  (001)  :  (101)  = 
65°,  approx.;  the  axial  ratio  was  derivw  as  a  :  &  :  c  »  0-7730  :  1  ;  1  -1039.  Perfect  cleavage 
l|  (110),  less  perfect  ||  (100)  and  (010).  The  optical  orientation  is  a  =  a;  b  =  6;  c  =  c. 
jPositive.  Axial  plane  ||  (010).  Pleochroism.  a  =  light  yellow-green;  b  =  greenish  yellow; 
C  =  intense  yellow.  Strong  birefringence  and  large  optical  angle.  Indices  approx.,  a  —  Y  -494- 
1.616;  /8  =  1561;  7  =  1*692. 

HuMiTE,  Min.,  p.  635;  App.  I,  p.  35.  —  Crystals  from  Franklin  Furnace,  N.  J.;  Palache, 
Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  676,  1909. 
See  also  under  Chrysolite. 

Htdrodolomitb.  Min.,  p.  306.  —  Occ.  at  Marino,  Italy,  of  a  mixture  of  calcUe  and  hydro- 
magneaite;  Millosevicn,  Rena.  Ace.  Line,  22,  (1),  642,  1913. 

Htdrogiobertite,  Min..  p.  305;  App.  I,  p.  36. — Anal,  of  material  deposited  from  the 
waters  of  Phillips  Springs,  Chiles  Valley,  Napa  Co.,  Cal.;  Wells,  Am.  J.  Sc.,  SO,  189,  1910. 

Hydromelanothallite.    See  under  MelanothaUile. 

Htdromagnebite,  Min.,  p.  304.  —  Anal,  from  serpentine  rocks  of  Coast  Range,  CaL; 
Kramm,  Proc.  Am.  Phil.  Soc,  49,  316,  1910. 

Htdronephelite,  Min.,  p.  609.  —  Study  of  the  original  material  from  Litchfield  through 
analysis  and  micro-chemical  tests  shows  that  it  is  a  mixture  of  natrolite  and  hydrargiUile  with 
a  small  amount  of  diaapore.  Two  occurrences  of  ** avreustein"  from  Brevik  and  Arven  in  Norway 
respectively,  are  shown  to  be  similar  mixtures.    Thugutt,  N.  Jb.  Min.,  1,  25,  1910. 

Htdrophilite,  Min.,  p.  161.  —  Found  intergrown  with  halite  and  tachhydrUe  at  Deademona 
mine  in  Leinetal,  Germany;  and  thought  to  be  new  mineral  and  called  Inieumlerile;  Renner, 
Centralbl.  Min.,  106,  1912. 

Hydrothomsoiiite.  K.  D.  Glinka,  [Trans.  Soc.  Nat.  St.  Pet.,  24,  No.  5,  1, 1906],  Zs.  Kr., 
46,  283,  1909. 

Crystallized.  G.  =  2  0.  Comp.  —  (Hj.Na,,Ca)Al,Sii08.6HiO.  Anal.  —  HjO,  29  -80; 
SiOs,  35-38;  AlsOi,  29*27;  CaO,  4-24;  Na^O+KA  117;  Total,  99-86.  A  decomposition 
product  of  thomionite  or  acoUdte  found  at  Tschakwa  near  Batum  on  the  Black  Sea. 

Hydroxyapatite.    See  under  Apatite. 

Hydrozincite,  Min.,  p.  299;  App.  I,  p.  36.  —  Anal,  of  material  from  Granby,  Mo.;  Rogers, 
[Uni.  Geol.  Sur.  Kansas,  8,  445,  1904],  Zs.  Kr.,  49,  370,  1911;  from  Chihuahua,  Mexico; 
Wittich,  Boll.  Soc.  Geol.  Mex.,  8,  47,  1913. 

Htperstbene,  Min.,  p.  348;  App.  I,  p.  64.  —  Anal,  of  material  from  hypersthene  gneiss 
from  the  upper  Aiiabar  Kiver,  East  Sibena;  Backlund,  Bull.  Ac.  St.  Pet.,  1,  467,  1907;  Zs. 
Kr.,  47,  287,  1909.  Description  with  anal,  of  material  from  diabase  from  Mt.  Niedzwiedzia, 
near  Cracow,  Galicia;  Rozen,  [Bull.  Ac.  Sc,  Cracovie,  801,  Nov.,  1909],  Zs.  Kr.,  60,  659,  1912. 

Ice,  Min.,  p.  206;  App.  I,  p.  36;  II,  p.  54.  —  Hollow  spiral  prismatic  crystals  of  ice 
formed  on  the  surface  of  snow;  Fermor,  Min.  Mag.,  17,  160,  1914. 

Ihleite,  Min.,  p.  967.  —  Doubt  as  to  its  existence;  Scharizer,  Zs.  Kr.,  46,  427,  1909. 
See  also  under  CopiapUe. 

Ilmenite,  Min.,  p.  217;  App.  I,  p.  36;  II,  p.  55.  —  Ciyst.  —  From  Chester,  Mass.; 
Palache  and  Wood;  Proc.  Am.  Ac,  44,  641,  1909;  with  anal,  from  Beaume,  near  Oulx, 
Piedmont;  Colomba,  Riv.  Min.,  88,  35,  1909;  from  the  Binnental,  Switzerland;  De^uissons, 
Bull.  Soc.  Min.,  34,  242,  1911;  Lewis,  Min.  Mag.,  16,  343,  1913;  from  granite  pegmatite, 
Quincy,  Mass.,  with  new  forms;  Palache  and  Warren,  Am.  J.  Sc,  81,  633.  1911;  Proc  Am. 
Ac,  47,  125,  1911;  Zs.  Kr.,  49,  332,  1911;  with  new  forms  from  Sasso  di  Chiesa,  Val  Malenco, 
Lombardy,  Italy;  anal,  given;  Magistretti,  Rend.  Ace  Line,  21,  (2),  761,  1912]  from  Prince- 
ton and  Byram,  N.  J.;  Hawkins,  Am.  J.  Sc,  36,  446,  1913;  from  Val  Devero,  Piedmont,  Italy; 
Bianchi,  Rend.  Ace  Line,  23,  (1),  722,  1914. 

Anal.  —  Of  material  from  monazite  sand,  North  Carolina;  Tschemik,  Bull.  Ac  St.  Pet., 
2.  243,  1908;  Zs.  Kr.,  60,  68,  1911;  from  Mt.  Ruwenzori,  Congo  Free  SUte;  Colomba,  Sep. 
Pub.,  "II  Ruwenzori,"  2,  281;  from  Pelotas,  Brazil;  Az6ma,  Bull.  Soc  Min.,  84,  29,  1911; 
from  Ambatofosikely,  Madagascar;  Duparc,  Sabot,  and  Wunder,  Bull.  Soc  Min.,  87,  19,  1914. 
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Chem.  constitution;  Manchot,  Zs.  Anorg.  Chem.,  74,  79,  1912. 

Occ.  in  a  quartz  inclusion  in  basalt  of  the  Finkenberg  near  Bonn  and  its  alteration  into 
tUaniie)  Schtirmann,  N.  Jb.  Min.,  2.  107,  1911. 

Further  study  confirms  indiviclual  character  of  crystals  called  mohsUe  from  Beaume,  near 
Oulx,  Piedmont;  (see  App.  II,  p.  55).  Suggestion  made  of  crystallographic  relationship  between 
eudialytet  catapleiUey  aeriaite  and  mohsUe.    Colomba,  Riv.  Min.,  88,  35,  1909. 

A  radioactive  var.  from  the  Sierra  de  Guadarrama,  Castile,  Spain,  called,  guadarramiie. 
J.  Mufioz  del  Castillo,  [Boll.  Soc.  Esp.  Hist.  Nat.,  6,  479,  1906);  S.  CaldertSn,  [Los  Min.  de 
Espana,  1,  323,  1910],  Min.  Mag.,  16,  361,  1913. 

Ilmenorutile,  Min.,  p.  238;  App.  IL  p.  55.  —  Discussion  of  composition  and  relation  to 
members  of  rulUe  grou-p)  Schaller,  J.  Wash.  Ac.  Sc,  1,  177,  1911;  U.  S.  G.  S.,  Bull.,  809,  9, 
1912. 

Ilyaite,  Min.,  pp.  541,  1037;  App.  I,  p.  37;  II,  p.  55.  —  Chem.  constitution  and  rela- 
tions; Vemadsky,  Bull.  Ac.  St.  Pet.,  8,  1183,  1909;  Zs.  Kr.,  81,  108,  1912;  from  Mte.  Arco, 
Elba;  Manasse,  Mem.  Soc.  Tosc.,  28,  118,  1912.  Anal,  of  material  from  contact  zones  near 
Kristiania,  Norway;  Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1,  402,  1911. 

Lnerinite.    See  under  AmpkiboU, 

Inesite,  Min.,  p.  564;  App.  I,  p.  37;  II,  p.  55.  —  Anal,  of  material,  probably  inesite,  from 
contact  zones  near  Kristiania,  Norway;  Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1, 
392,  1911. 

Inyoite.  TT.  T.  SchaUer.  J.  Wash.  Ac.  Sc,  4,  354,  1914; 
(priv.  contr.:  the  complete  description  to  be  published  in  U. 
S.  G.  S.,  Bull.,  610). 

Monoclinic.  a  :  6  :  c  »  0-9408  :  1  :  0-6665.  /9  »  62° 
37'.  Angles:  (001)  :  (110)  =69°  20',  (110)  :  (lIO)  =79°  45', 
(110)  :  (111)  =  36°  115'.  Forms:  c(OOl),  6(010),  m(llO), 
p(lll).  Crystals  large  and  tabular  p^^Uel  to  c(OOl). 
Largely  alt^ed  to  meyerhafferite  and  aoove  measurements 
are  only  approximate.  Cleavage,  c(OOl),  good.  Fracture 
irregular.  Brittle.  H.  =  2.  G.  =  1  -875.  Unaltered  ma- 
terial is  transparent,  colorless  with  vitreous  luster.  Optical 
orientation  probably  as  follows:  Ax.  pi.  parallel  to  &(010). 
Bxffc  inclined  to  c(OOl).  Refractive  indices,  a  —  1-495;  /9» 
1-50;  7  =  1-520. 

Comp.  —  Hydrous  calcium  borate,  2Ca0.3B/),.13HiO;  CaO,  202;  BiOi,  378;  HiO, 
42  0. 

Anal.  —  CaO,  20-5;  B/),,  [37-2],  HA  423:  Total,  10000. 

Pyr.  —  B.  B.  decrepitates  and  fuses  with  intumescence,  giving  green  flame.  Abundant 
water  in  C.  T.    Easily  soluble  in  acids. 

Alteration.  —  Largely  altered  to  a  white  fibrous  mineral  called  meyerhofferUe,  On  the 
outside  of  the  crystals  the  latter  mineral  is  also  found  in  transparent  glassy  prisms. 

Obs.  —  Found  in  a  prospect  tunnel  in  the  Mt.  Blanco  district,  on  Furnace  Creek,  near 
Death  Valley,  Inyo  Co.,  Cal.,  associated  with  coUmanite. 

Name.  —  From  Inyo  Co.,  Cal. 

lODYRiTE,  Min.,  p.  160;  App.  II,  p.  65.  —  Crystals  from  Tonopah,  Nev.,  and  Broken  Hill, 
N.  S.  W.;  Kraus  and  Cook,  Zs.  Kr.,  46,  417,  1909;  see  App.  II;  also  on  crystals  from  Tonopah, 
Nev.;  Eakle,  Bull.  Uni.  Cal.  Geol.  Dept.,  7,  1,  1912.  Discussion  of  the  validity  of  the  new 
forms  on  crystals  from  Tonopah,  Nev.,  given  in  App.  II.;  Kraus  and  Cook,  Centralbl.  Min., 
385,  1913. 

Occ.  at  Tonopah,  Nev.;  Burgess.  Econ.  Geol.,  6,  13,  1911. 

Artif.  formation;  Quercigh,  Rend.  Ace.  Line,  23,  (1),  826,  1914. 

loLiTE,  Min..  p.  419;  App.  I,  p.  37;  II,  p.  56.  —  Crystals  altered  to  pinite  found  at 
DQllenberg  near  Neualbenreutn  in  Eastern  Bavaria;  Laubmann  and  Cathrein,  N.  Jb.  Min., 
2,  11,  1911. 

Anal,  of  crystals  from  Viz^zy,  Montbrison,  Loire;  Barbier,  Bull.  Soc.  Chim.  France,  8, 
724,  1908. 

Anal,  and  optical  study  of  mineral  from  Ibity,  Madagascar;  Duparc,  Wunder,  Sabot, 
Mem.  Soc.  phys.  et  hist.  nat.  de  Gendve,  36,  III,  283,  1910. 

Pleochroic  halos  and  their  connection  with  oe-rays  from  radioactive  elements;  Hover- 
mann,  N.  Jb.  Min.,  Beil.-Bd.,  34,  321,  1912. 

IsERiNE,  Min.,  p.  219.  —  Discussion  of  composition  and  relation  to  members  of  rutile 
group.  Suggested  that  it  be  called  an  iron  rulUe,  Schaller,  J.  Wash.  Ac.  Sc,  1,  177,  1911; 
U.  S.  G.  S.rBull.,  509,  9,  1912. 
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Isomicrodine.    See  under  Microcline. 

Ittnerite,  Min.,  p.  432.  —  By  microchemical  tests  shown  to  be  a  mixture;  Thugutt, 
[Ber.  Ges.  Wias.  Warsaw,  79,  1911],  Zs.  Kr.,  64,  197,  1914. 

IxiOLiTE,  Min.,  p.  736.  —  Crystals  from  Ural  Mts.;  Vemadsky  and  Fersmann,  Bull. 
Ac.  St.  Pet.,  4,  611,  1910;  Zs.  Kr.,  62,  517,  1913. 

Anal,  of  a  supposed  ixiolite  from  West  Australia;  Simpson,  Proc.  Austral.  Ass.  Adv.  Sc., 
12,  310,  1909. 

Jadeitb,  Min^  p.  369;  App.  I,  p.  37;  II,  p.  57.  —  Ccc.  in  Upper  Burma  with  discussion 
of  origin;  Bleeck,  Rec.  Geol.  Sur.  India.  86,  254  and  87.  16,  1908. 

Experiments  concerning  the  crystallizing  together  of  diopside  njid  jadeiU;  Schumoff-Deleano^ 
Centralbl.  Min.,  227,  1913. 

Jamesonitb.  Min.,  p.  122;  App.  I,  p.  37;  II,  p.  57.  —  Study  of  four  crystals  from  Kaae- 
iovic  in  West  Bohemia  which  agree  m  qualitative  tests  and  physical  characters  with  jamesonite 
has  mven  the  following  facts  alx>ut  the  crystal  character  of  the  mineral. 

MonocUnic.  a  :  6  :  c  «  08316  :  1  :  0-4260.  ^  =  88**  35'  45".  (Oil)  :  (Oil)  «  46"  8'.* 
(Oil)  :  (lOl)  -  36°  17'  *.  (lOl)  :  (110)  «  70°  28'  *.  Forms  present:  a(lOO),  6(010),  «i(110), 
/(210),  n(120),  c(OOl),  d(IOl),  c(011),/(012),  ((112),  r(Il2),  o(Ill),  g(2l2),  «(Z32),  «(354),  ^(132). 
Slavik,  Centralbl.  Min.,  7,  1914. 

Anal,  of  plumosiU  from  Felsobdnya,  Hungary;  Loczka,  [Ann.  Mus.  Nat.  Hung.,  6,  586» 
1908],  Zs.  Kr.,  48,  445,  1910. 

Chem.  composition  discussed;  Schaller,  Zs.  Kr.,  48,  662,  1910:  U.  S.  G.  S.,  Bull.,  490. 

26,  1911. 

Janosite,  App.  II,  p.  57.  —  No  evidence  as  to  the  existence  of  such  a  compound;  Schariier, 
Zs.  Kr.,  46,  427,  1909. 

Jarosite,  Min.,  p.  974;  App.  I,  p.  37;  II,  p.  67.  —  Well-crystallized  material  has  been 
found  at  the  Shattucx- Arizona  copper  mine  at  Bisbee,  Ariz.;  Schaller  (priv.  contr.;  to  be 
published  in  U.  S.  G.  S.,  Bull.,  610). 

Occ.  with  anal,  from  Capo  d^\rco  and  Capo  Calamita,  Elba;  Manasse,  Mem.  Soc.  Tosc.^ 

27,  76,  1911;  from  Mte.  Arco,  idem,  ibid.,  28,  118,  1912. 

Relations  to  similar  minerals;  Schaller,  Am.  J.  Sc,  82,  363,  1911.    See  also  under  AlunUe, 
Occ.  at  the  mercury  locality,  Brewster  Co.,  Texas;   Hillebrand  and  Schaller,  Zs.  Kr.,  47. 

488,  1909;  U.  S.  G.  S.,  Bull.,  406,  17,  1909. 

Material  known  as  paslreite  from  Saint-F61ix-de-Pallidres,  Gard,  France,  is  shown  to  be 

jarosite;  anal,  given;  Az6ma,  Bull.  Soc.  Min.,  88,  130,  1910. 

Jezekite.  F.  Slavik,  [Bull.  Ac.  Sc.  Boh6me,  Jan.,  1914],  BuU. 
Soc.  Min.,  87,  162,  1914. 

Monoclinic.  a  :  6  :  c  -  0-8969  :  1  :  1  -0241.  /8  =  74**  28'  65". 
Angles :  (110)  :  (100)  =  40**  48' ;  (001)  :  (100)  «  74''  28'  55"; 
(001)  :  (Oil)  «  44**  37'.  Forms:  (001),  (100),  (010),  (110),  (Oil). 
(012),  (101),  (102),  (104).  H.  -  46.  G.  =  294.  Cleavage  per- 
fect, (100);  impefect,  (001).  Extinction  angle  on  (010),  a  :  c  ^ 
29°  in  obtuse  angle  /3.  Ax.  pi.  parallel  to  (010).  Refractive  in- 
dices: a  =  1-55,  /8  «  1-56,  y  «  1-59.  Optically  — .  Colorless 
or  white. 

Comp.  —  A  fluophosphate  of  lime,  soda,  and  alumina^ 
NaiCaAl(A10)(F,OH)4(P04),. 

Anal.  —  P2O6,  3030;  AUG.,  21  92;  Fe,0,,  tr.;  CaO,  13-50; 
Na,  18-71;   Li,  086;    F,  8- 15;  OH,  6-26;  Total,  100-70. 

Obs.  —  Found  at  Ehrenfriedersdorf,  Saxony.  Also  thought  to 
be  the  unknown  acicular  mineral  occurring  on  the  morinite  from 
Montebras. 

Name.  —  After  Bohuslav  Jeiek,  of  the  Royal  Bohemian 
Museum. 

Jeiekite  Joaquinite.    G.  D.  Louderback,  Bull.  Uni.  Cal.,  Geol.  Dept.,  16, 

676,  1909. 
Orthorhombic.    Color,   honey-yellow.     Comp.  —  A   titano-silicatc   of  calcium   and   iron. 
.Associated  with  benitoite,  from  San  Benito  Co.,  Cal.     Named  after  Joaquin  ridge  of  the  Diable 
mountain  range. 

Juddite.    See  under  Amphthole. 

Kalinite,  Min.,  p.  951.  —  From  Vesuvius;  Zambonini,  [Rend.  Ace.  Napoli,  166,  1908L 
Zs.  Kr.,  49,  106,  1910. 
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Kauophilite,  Min.y  p.  427.  —  Artif.  formatioii;   Ginsbergi  Zs.  Anorg.  Chem.,  78,  277, 


1912. 

Kaounite,  Min.,  pp.  685,  1039;  App.  II,  p.  59.  —  Crystals  from  National  Belle  mine, 
Silverton,  Col.,  shown  to  be  monoclimc:  Jonnsen.  Centralbl.  Min.,  33,  1911. 

Anal,  of  material  from  Nagolnij  Krjasch,  Province  of  Don  Cossacks,  Russia:  Samojlov, 
[Mat.  Min.  Russ.,  28,  1,  1906],  Zs.  Kr.,  46,  287,  1909;  from  Kov^z6,  Hungary;  Kalecsinszky, 
[jb.  Ung.  Geol.  Anstalt,  294,  1909],  Zs.  Kr.,  48,  446,  1910;  of  various  Hungarian  occurrences: 
Petrik,  ref,  Zs.  Kr.,  58,  64,  1913. 

Chem.  constitution;!  Vemadsky.  Bull.  Ac.  St.  Pet.,  8,  1183,  1909;  Zs.  Kr.,  51,  108,  1912; 
Mellor  and  Holdcroft,  [Trans.  End.  Ceramic  Soc^  10,  (1),  94,  1910-1911],  Zs.  Kr.,  68,  569, 
1914;  Weyberg,  fTrav.  Mus.  Geol.,  Ac.  Sc.  St.  Pet.,  5,  57,  1911],  Zs.  Kr.,  68,  610.  1914; 
Samojlov,  Bull.  Ac.  St.  Pet.,^8,  1137,  1909;  8.  779,  1914;  Zs.  Kr.,  61,  106,  1912.  Chemistry 
of;  Stremme,  Fortsclur.  Min.,  2,  87.  1912.  Effects  of  acetic  acid  upon  kaolin  and  aUophane 
compared;  van  der  Leeden,  Centralbl.  Min.,  289,  1910. 

Genesis,  with  anal,  from  GiesshUbel,  Bohemia:  Gasel  and  Stremme,  Centralbl.  Min., 
427,  467,  1909;  at  Schwanberg.  Styria;  van  der  Leeden,  Centralbl.  Min.,  489,  1910;  general; 
Butler,  Min.  Mag.,  16,  63,  1911. 

II,  p.  59.  —  Occ.,  asBoc.,  genesis,  etc.,  as 
,  Zs.  Kr.,  60,  139,  1911. 


KiEBERrrB,  Min.,  p.  932;    App.  I,  p.  39; 
illustrated  in  the  Berlepsch  mine  at  stassfurt;  Riedel 


Klbinitb,  App.  II,  p.  59.  —  Detailed  description;  Hillebrand  and  SchaUer,  Zs.  Kr.,  47, 
433,  1909;  U.  S.  G.  S.,  Bull..  406,  1909;  see  App.  II. 

Effect  of  heating;  Canneld,  Hillebrand  and  Schaller,  Am.  J.  Sc.,  80,  202,  1910;  Zs.  Kr., 
49,  1,  1910. 

Kliachite  and  Kljakite.    See  under  Sporogdite. 

Knopite,  App.  I,  p.  39.  —  Anal,  of  material  from  an  unknown  locality  in  Siberia;  Tscher- 
nik.  Bull.  Ac.  St.  Pet.,  2,  75,  190b;  Zs.  Kr.,  60,  66,  1911. 

Koechlinite.  W.  T.  SchaUer.  J.  Wash.  Ac.  Sc,  4,  354,  1914;  (priv.  contr.;  complete 
description  to  be  published  in  U.  S.  G.  S.,  Bull.,  610). 

Orthorhombic.  a  :  6  :  c  -  0-9774  :  1  :  1  0026.  Angles:  a  :  p  -  54°  5',  m  :  m'  =  88°  42'. 
Forms:  a(lOO),  6(010),  Z(130),  n(230),  i(450),  m(llO),  /i(430),  Jk(210),  p(lll),  r(322),  «(533), 
u(131),  x(362).  In  minute  cry staJs  tabular  paralld  to  a(lOO) 
with  edges  beveled  by  faces  of  p(lll).  Crystals  are  com- 
monly nearly  square  in  outline.  Twinning  both  as  contact 
and  penetration  twins.  Tw.  pi.  is  (Oil).  Face  a (100)  fre- 
quently vertically  striated.  Perfect  cleavage  parallel  to 
a (100).  Brittle.  Color  greenish  yellow.  Vitreous  to  slia^tly 
adamantine  luster.  Transparent.  Ax.  pi.  parallel  to  c(001). 
Bxoc  probably  perpendicular  to  6(010).  Optically—.  /3  f or 
Li-lignt  »  2-55.  Birefringence  about  0*1.  Non-pleochroic 
on  flat  face. 

Comp. — A  molybdate  of  bismuth,  Bi|Os.MoOk  or 
(BiO),Mo04;  Bi/),,  76-36;  MoOi,  2364. 

Anal.  —  Average  of  three  partial  analyses,  after  deduct- 
ing admixed  quartz:  BitOi,  771;  MoOt,  22-4;  HA  0-2; 
TotaL99-7. 

Pyr.  —  Fuses  easily  in  C,  T.  without  formation  of  a 
sublimate.  Readily  soluble  in  hydrochloric  acid.  Gives 
characteristic  reactions  for  a  molybdate  and  for  bismuth. 

Obs.  —  Found  on  a  single  specimen  preserved  in  the 
Collection  of  the  Hof  Museum  at  Vienna.    Was  originally 

labelled  iorbemite  and  came  from  the  Daniel  mine,  Schneeberg,  Saxony,  Germany.    Associated 
with  miartZf  native  biamiUhf  smaUiie^  and  some  other  unidentifiedminerals. 

Name.  —  After  Dr.  Rudolf  Koechlin  of  Vienna. 

KoENENiTE,  App.  II,  p.  60.  —  Occ.  at  Sarstedt,  Hannover,  Germany,  with  anhydrite  and 
camaUUc;  Erdmannsddrffer,  Centralbl.  Min.,  449,  1913. 

KoRNERUPiNE,  Min.,  p.  560.  —  A  new  study  of  prismaline  from  Waldheim,  Saxony,  with  new 
anal,  leads  to  formula  NaHsMgcAli^70«);  A  very  similar  formula  may  be  derived  from  the 
anal,  of  komerupine  from  Fiskemas.  Optical  and  crystallographic  study  gave  results  closelv  in 
accord  with  the  originsd  description.  Prismatine  was  found  to  be  fusible  to  a  gray  glass.  Uhlig, 
2s.  Kr.,  47,  215.  1909. 

Occ.  near  Betroka,  Madagascar,  in  large  clear  crystals  of  a  sea-green  color  of  gem  Quality. 
Optical  study  showed  that  it  is  optically   — .     Bxac  coincides  with  vertical  axis;    retractive 
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indices,  a  =  1-6613,  /3  =  1.6733,  y  =  16742;  2V  =  20**  10'.  Anal,  leada  to  the  formula. 
6(Mg,Nai,K,,H,)0.4(Al,Fe)tO,.6SiOj.  G.  =  327.  Anal,  by  Pisani;  SiO,,  3135;  A1,0,, 
41  20;  FejOi,  227;  MgO,  23-80;  KAO-24;  Na,0,  060;  HjO,  0-64;  Total  100- 10.  Lacroix, 
C.  R.,  155,  672,  1912. 

Kremersite,  Min.,  p.  176.  —  Found  in  fumeroles  at  Mt.  Etna,  Sicily;  Lacroix,  C.  R., 
147,  161,  1908. 

Krennerite,  Min^  pp.  105,  1039;  App.  I,  p.  39;  II,  p.  60.  —  The  earlier  anal,  by 
Schrauf  and  Scharizer,  Sys.,  p.  105,  are  probably  of  the  species  mtUhmanniUt  which  see.  The 
later  anal,  by  Sipdcz  (Sys.  p.  105)  and  Myers  (App.  I,  p.  39)  made  upon  crystallized  mat^al 
and  giving  tne  formaLa  (Au,Ag)Tei,  with  Au  in  excess,  represent  the  true  krennerite.  Zam- 
bonini,  Zs.  Kr.,  49,  246,  1911. 

Kryptdtil,  Min.,  p.  561.  —  Thought  to  be  a  member  of  the  mica  group  with  the  com- 
position, HtAlsSisOis;  Uhlig,  Zs.  Kr.,  47,  215,  1909. 

Labradorite,  Min.,  p.  334;  App.  II,  p.  61.  —  Study  of  changes  in  crystal  angles  with 
variation  of  temperature  and  comparison  with  similar  changes  in  other  members  of  the 
pUigiodase  group)  Rinne,  Centralbl.  Min^  705,  1914. 

Anal,  of  material  from  a  norite  on  fiakstadd  Island,  Norway;  Vogt,  Quart.  J.  Geol.  Soc., 
65,  81,  1909;  Zs.  Anorg.  Chem.,  71,  138,  1911;  anal,  and  optical  description  of  material  from 
Altar  Mts.,  Mexico;  Ford  and  Bradley.  Am.  J.  Sc,  SO,  151,  1910;  anaJ.  from  County  Down» 
Irehmd;  Hutchinson  and  Smith,  Min.  Mag.,  16,  264,  1912. 

Lacroixite.    F.  Slaxik,  [Bull.  Ac.  Sc.  Bohdme,  Jan.  1914],  Bull.  Soc.  Min.,  87,  157,  1914. 

MonocUnic?  Nearly  orthorhombic  in  angles  but  optical  character  points  to  a  mono- 
cUnic  symmetry,  a  :  6  :  c  «  0-82  :  1  :  160.  Angles:  (111)  :  (ill)  =  72*;  (111)  :  (lll)  = 
42°  30'-43°;  (111)  :  (ill)  =  87°  30'-88°.  Only  in  fragmentary  crystals.  Cleavage  parallel 
to  p3rramid.  H.  »  4-15.  G.»  3-126.  Color  pale  yellow  to  pale  green,  at  times  almost  white. 
Luster  vitreous  to  resinous. 

Comp.  —  A  fluophosphate  of  soda,  lime,  manganese  oxide  and  alumina; 

Na4(Ca,Mn)  4A1,(F,0H)  «P,0i..2H,0. 

Anal.  — P,0»,  2895;  A1,0,,  1892;  MnO,  845;  CaO,  19-51;  NaF,  14-47;  NaOH,  5-51: 
H,0,  4-22;  Total,  10003. 

Obs.  —  Found  at  Ehrensfriedersdorf,  Saxony. 
Name.  —  After  Prof.  A.  Lacroix. 

LIngbanite,  Min.,  pp.  543,  1039;  App.  I,  p.  40.  —  Five  types  of  crystals  from  L&ngban, 
Sweden,  described.  From  the  angle  (2243)  :  (0001)  »  62°  30',  was  calculated  the  new  ratio, 
a  :  c  s  1  :  1  -4407.  The  symmetry  is  proved  to  be  rhombohedral-tetartohedral.  The  follow- 
ing list  of  forms  is  given:  c(OOOl),  m(lOlO),  n(ll20),  «(2l30),  ir(3T20),  o(22i3),  «(4223),  ©(2113), 
ir(ll23).  A;(22i9),  a(44g3), /(2023),  ^(0253),  c(10l3),  «(0ll3),  ^(40i3),  7(04i3),  i(4283),  i(2l33) 
/i(8  -2  10  -3).    Flink,  Ark.  Kemi,  Min.,  Geo!.,  8,  No.  35, 1, 1910). 

Langbeinite,  App.  I,  p.  40;  II,  p.  61.  —  Anal,  with  determination  of  refractive  indices, 
of  material  from  Hall,  Tyrol;  Gdrgey,  Min.  Mitt.,  28,  334,  1909.  Artif.  formation;  Nacken» 
Nachr.  Ges.  Wiss.  Gottingen,  602,  1907;  Occ,  assoc.,  genesis,  etc.,  as  illustrated  in  the  Ber- 
lepsch  mine  at  Stassfurt;  Riedel,  Zs.  Kr.,  60,  139,  1911. 

Lansfordite,  Min.,  p.  305.  —  Discussion  of  crsrstal  orientation;  Federov,  [Vh.  Min.  Ges., 
44,  299,  1906],  Zs.  Kr.,  46,  213,  1909.  Optical  properties;  Ces&ro,  [Bull,  de  la  Classe  des  Sc., 
Bruxelles,  234,  1910],  Zs.  Kr.,  52,  204,  1912. 

Lanthanite,  Min.,  pp.  302,  1040.  —  New  axial  ratio  derived  from  crystals  from  Bastnas, 
Sweden;  Flink,  Ark.  Ivemi,  Min.,  Geol.,  8,  No.  35,  1910;  new  anal.;  Lindstrom,  G.  For.  Fdrh.. 
82,  206,  1911. 

Lassalute,  App.  II,  p.  61.  —  See  under  PalygorskUe, 

Laumontite,  Min.,  p.  587;   App.  I,  p.  40;   II,  p.  61.  —  Crystals  from  Maddalena  archi 
pelago,  Sardinia;  Pelloux,  Ann.  Mus.  Genova,  5,  273,  1912. 

Anal,  from  near  Reading,  Pa.;  Smith,  [Proc.  Ac.  Nat.  Sc,  62,  538.  1910],  Zs.  Kr.,  62, 
79,  1912;  of  crystals  from  Heimbach  near  Oberstein,  Germany:  Dtirrfeld,  Zs.  Kr.,  60,  257, 
1911;  from  Ashio  copper  mines,  Shimotsuke,  Japan;  Fukuchi,  Beitr.  Min.  Japan,  No.  4,  190, 
1912. 

The  variety  leankardite  is  thought  by  Fersmann,  [Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet.,  2, 
103, 1908],  Zs.  Kr..  60,  75,  1911,  to  be  a  definite  species  with  formula  (Ca,Kj,Naj)iAliSi80,4.7HsO. 
Secondary  leonhardite  is  name  given  to  the  alteration  product  of  laumorUiie,  Anal,  and  descrip- 
tion of  material  from  near  Simferopol,  Crimea,  Russia. 
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Lattrionitb,  Min.,p.  171;  App.  I,  p.  41;  II,  p.  62.  — Comparison  made  between  crvstals, 
twinning  laws,  etching  ngures  and  optical  properties  of  kturionite  and  parcdaurionite  with  con- 
clusion that  the  orthorhombic  crystals  of  laurionite  are  formed  by  sub-microscopic  twinning 
lamellffi  of  the  monocUnic  paralaurionite;  Ktenas,  Bull.  Min.  Soc,  88,  173,  1910. 

Lautite,  Min.,  p.  148;  App.  I,  p.  41.  —  Found  in  an  ore  vein  in  the  *'Gabe  Gottes" 
mine  near  Markirch,  Alsace,  associated  with  arsenic,  teirahedrUe,  smaltitef  rammeUbergiie^  proustite. 
Occurs  in  crystals  and  radiating  aggregates.  Color,  light  steel-gray  with  reddish  tone.  Streak 
black.  H.  =3-3-5.  G.  =  453.  Anal.:  Cu,  3707;  As,  4453:  S,  18-30;  Total,  99-90. 
DOrr,  [Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  6.  249,  1907],  Zs.  Kr.,  47,  202, 1909.  Crystals 
probably  from  the  same  locality  described.  Orthorhombic.  Axes,  a  :h  :  c  =^  0-69124  :  1  : 
1  -0452.  Nineteen  forms  recorded.  Belongs  to  marcasite  group.  Habit,  tabular  parallel  to  c(OOl) 
and  elongated  parallel  to  brachy-aids.  Cruciform  twins  with  (110)  as  tw.  pi.  Cleavage,  (001) 
good,  (021)  poor,  (Oil)  very  pjoor.  H.  «  a-3-6.  G.  =  4-53.  Color,  lij^t  steel-grav  with 
red  tone.  Luster,  metallic.  Easily  soluble  in  cone,  nitric  acid.  Dturfeld,  [Mitt.  Geol.  Lan- 
desanst. Elsass-Lothringen,  7,  121,  1909],  Zs.  Kr.,  01,  635,  1912. 

Lawsonite,  App.  I,  p.  41;  II,  p.  62.  —  Chem.  constitution  and  relations;  Vemadsky, 
Bull.  Ac.  St.  Pet.,  8,  1183,  1909. 

Leadhillite,  Min..  p.  921;  App.  I,  p.  42;  IL  p.  62.  —  Crystals  from  Eureka  Hill  mine, 
Tintic  District,  Utah,  snowed  many  new  forms.  Twins  with  (120)  as  tw.  pi.  2EAra  —  19°  54'. 
Palache  and  La  Forge,  Proc.  Am.  Ac,  44,  435,  1909.  Crystals  from  Quartette  Gold  mine. 
SearchUght,  Nev.,  showed  more  new  forms.  A  table  of  angles  after  Goldschmidt  of  all 
known  forms  given,  based  on  the  following  new  constants:  a  :  6  :  c  »  0*8742  :  1  :  1-1122; 
fi  «  89°  30'.  Palache,  Proc.  Am.  Ac,  44,  452,  1909;  also  Palache,  La  Forge,  and  Gold- 
schmidt, Zs.  Kr.,  48,  129,  1910. 

Lefkasbestos.    See  under  Serpentine, 

Leonhardtite.    See  under  Laumoniite. 

Lepidoute,  Min.,  p.  624;  App.  I,  p.  42;  II,  p.  63.  —  Crystal  structure  and  parallel 
growth  with  miucovite;    Baumhauer,  Zs.  iCr.,  81,  344,  1912. 

Anal,  of  mineral  from  three  localities  near  Antsirab^,  Madagascar,  with  optical  study; 
Duparc,  Wunder,  Sabot,  Mem.  Soc  phys.  et  hist.  nat.  de  Gendve,  86,  III.  367,  1910:  from 
Urgutschan  River  near  Ljesskowa,  Transbaikalia,  Siberia;  Kusnetzov,  Bull.  Ac.  St.  Pet.,  4, 
711,  1910;  Zs.  Kr.,  82,  518,  1^13;  from  various  localities  in  California  lead  to  formula  for 
pure  mineral  as  12SiO«.3AlsOs.3Lii0.2Ks0.8F.  Most  lepidolites  are  mixtures  of  this  and 
mvMcovite,    Schaller,  (priv.  contr.;  to  be  published  in  U.  S.  G.  S.,  Prof.  Paper,  94.) 

Lepidomelanb,  Min.,  p.  634;  App,  I,  p.  42;  II,  p.  63.  —  Anal,  of  material  from  Mon- 
mouth Township,  Ontario,  Canada;  Adams  and  Barlow,  Trans.  Roy.  Soc.  Canada,  2,  Sect. 
IV,  3,  1908:  from  the  Ilmen  Mts.,  Russia;  Baljankin  [Ber.  Polvtech.  Inst.  St.  Pet.,  12,  135, 
1909],  Zs.  Kr.,  61,  283,  1912;  from  Frankford,  Pa.;  Eyerman,  [Nlinerals  of  Pennsylvania,  Sep. 
Pub.,  1911],  Zs.  Kr.,  64,  99,  1914;  from  Maddalena  archipelago,  Sardinia;  Lovisato,  Mem. 
Ace.  Line,  9,  404,  1913. 

Leucite,  Min.,  pp.  341,  1041;  App.  I,  p.  42;  II,  p.  63.  —  Study  of  the  change  in  the 
index  of  refraction  for  varving  wave-leneths  of  light  over  a  temperature  range  from  21°  to  750°. 
There  is  a  decrease  in  values  of  the  inofex  of  refraction  with  nse  of  temperature  which  is  uni- 
form and  gradual  until  about  500°,  when  it  becomes  much  more  rapid.  The  chanee  from 
cr-leucite  to  /3-leucite  occurs  slowly  over  a  range  of  30°  near  the  700°  ooint.  The  index  con- 
tinues to  decrease  in  value  beyond  this  point.    Rinne  and  Kolb,  N.  Jb.  Min.,  2,  138,  1910. 

Structure;  Colomba,  Riv.  Min.,  40,  37,  1911. 

Leucophanite,  Min.,  p.  417;  App.  II,  p.  63.  —  Artif.  formation;  Doelter,  Min.  Mitt., 
S2,  130,  1913;  Ber.  Ak.  Wien,  122,  (1),  1,  1913. 

LEUCX)PHaBNiciTE,  App.  II,  p.  63.  —  Crystals  from  Franklin  Furnace,  N.  J.,  gave  the 
elements,  a\h\c  =  1-1045  :  1  :  2-3155;  /3  =  76°  44'.  Forms  present:  c(OOl),  6(010),  a(lOO), 
w(llO),  «(120),  e(101),/(102),  a:(103),  r(lOl),  i(I02),  y(l03),  o(011),/(012). /(121),n(l21),  m(I22), 
d(123),  A(l23),  9(l24).  Crystals  elongated  paralM  to  &-axis,  the  orthoaome  zone  deeply  stri- 
ated   Twinning  on  base.    Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  576,  1909. 

Levynite,  Min.,  p.  595;  App.  II,  p.  64.  —  Effect  upon  optical  properties  of  saturation  by 
various  compounds;  Grandjean,  C.  R.,  149^  866,  1909. 

LiLUANiTE,  Min.,  p.  130;  App.  II,  p.  64.  —  Crystals  from  Gladhammar,  Sweden,  proved 
to  be  orthorhombic  and  showed  the  following  forms:    (100),  (010),  (110),  (210),  (Oil).    The 
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axial  ratio:    a\h\c  ^  0'8002  : 1  :  0*5433.    Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35,  1, 
1910. 

Anal,  of  material  oontainine  selenium,  from  Jilijarvi:  Borgstrdm,  G.  For.  Fdrh.,  82,  1525, 
1911. 

LiMONiTE,  Min.,  p.  250;  App.  II,  p.  64.  —  Anal,  of  varioua  hydrated  oxides  of  iron  from 
peninsulas  of  ICertch  and  Taman,  Crimea;  Popov,  Trav.  Mus.  Geol.  Ac.  So.  8t.  Pet.,  4,  99, 
1910;  Zs.  Kr..  52,  606,  1913;  from  Whitemarsh,  Montgomery  Ck).,  Pa.;  Eyerman,  [Minerals 
of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  100,  1914;  from  Mte.  Aroo,  Elba;  Manasse, 
Mem.  Soc.  Tosc,  28,  118,  1912. 

Behavior  under  pressure;  Adams,  J.  Geol.,  18,  489,  1910. 

LiNARiTE,  Min.,  p.  927;  App.  I,  p.  43:  II,  p.  64.  —  Crystals  with  new  forms  from  Broken 
HiU,  N.  S.  W.;  OndFej,  ["Rozpravy^'  B(ihmj.  Ak.,  19,  No.  37,  1910],  Zs.  Kr.,  58,  84,  1913; 
from  Mammoth  Collins  mine  near  Schubi,  "Ariz.;  Guild,  Zs.  Kr.,  49,  321,  1911;  with  new 
form  and  anal,  from  Beaver  Mt.,  Slocan,  West  Kootenay,  B.  C;  Johnston,  [Summary  Rep. 
Geol.  Sur.  Canada,  Dept.  Mines  for  1910,  257,  1911],  Zs.  Kr.,  64,  79,  1914. 

Litharge.    See  under  Mawicot, 

LrrHiopHiLiTE,  Min.,  p.  756.  —  Crystals  from  Stewart  mine,  Pala,  Cal.;  Schaller,  (priv. 
contr.;  to  be  published  in  U.  S.  G.  S.,  Prof.  Paper,  94). 

L5LLINGITB,  Min.,  p.  96;  App.  I.  p.  43.  —  Chem.  constitution  and  relation  to  other 
members  of  the  group;  Beutell,  Centralbl.  Min.,  225,  271,  299,  1912. 

LoRANDiTE,  App.  I,  p.  43;  II,  p.  65.  —  Occ.  at  Rambler  mine,  Encampment,  Wyo.; 
Rogers,  Am.  J.  Sc.,  88,  105,  1912. 

LoRANSKiTE,  App.  II,  p.  65.  —  Description  from  Impilaks,  Finland;  Borgstrdm,  G.  For. 
F5rh.,  82,  1525,  1911.    See  under  WiikiU, 

Losite.    See  under  CancriniU, 


LOwiGiTE,  Min.,  p.  976.  —  Occ.  with  anal,  from  near  Mt.  Kinjal,  Pyatigorsk  mineral 
'Spring  district.  Northern  Caucasia;  Arschinov,  Sep.  Pub.,  Moscow,  1913. 

LvDLAMiTE,  Min.,  p.  841.  —  An  iron  phosphate  near  ludlamite  from  Ashio  copper  mines, 
'Shimotsuke,  Japan;  Fukuchi,  Beitr.  Min.  Japan,  No.  4,  192,  1912. 

Lttblinite.    See  under  Calcite, 

Ludnite.  W.  T.  SehaOer,  J.  Wash.  Ac.  Sc,  4,  354,  1914; 
(priv.  contr.;  the  complete  description  to  be  published  in  U.  S. 
G.S.,  Bull..  610). 

Orthorhombic.  o  :  6  :  c  =  0-8729  :  1  :  09788.  c(OOl)  :  p(lll) 
«  56°  6';  d{l20)  :  rf'(l2o;  =  59*»  36'.  Forms :  c(OOl),  a(lOO), 
d(120),  e(012),  r(113),  t(112),  p(lll),  •(121).  Habit  octahedral 
with  prominent  development  of  p(lll).  Also  compact,  massive. 
Shows  no  cleavage.  H.  =5.  G.  «  about  2-52.  Color,  green. 
Vitreous  luster.    Approx.  refractive  indices:  a  «  1  -56,  7  »  1-59. 

Comp.  —  Same  as  for  variscUe:  Al1O1.PsOc.4H2O;  AlsOi,  32  -21  : 
P,0»,44.93;    HA  2276. 

Anal.  —  Of  D'anular  material  after  deducting  26-29%  quarts ; 
AlaO,,  34. 97;  PiOs,  4275;  HA  2275;  Total,  10047. 
P>[r.  —  Same  as  for  variacite. 
Obs.  —  Found  lining  cavities  in  the  massive  variety  associated  with  tabular  crystals  of 
variicite,  the  indications  being  that  both  varieties  were  deposited  under  the  same  conditions 
at  practically  the  same  time.    Occurs  at  Utahlite  hill,  five  miles  northeast  of  Lucin,  Boxdder 
Co.,  Utah. 

LuDWiGrTE,  Min.,  p.  877.  —  New  analyses  of  material  from  Phillipsburg,  Mont.,  and 
Hungary  show  that  the  formula  should  be  written,  4RO.FeiO|.BsOi,  in  which  RO  »  MgO 
and  FeO.  In  the  mineral  from  Montana,  MsO  :  FeO  as  3-57: 0-43.  The  Montana 
ludwigite  occurs  in  small  spherulites  of  dark  green  to  b  ack  color.  Fibers  show  parallel  extinction 
with  strong  pieochroism;  sea-green  parallel  to  elongation  and  chestnut-brown  at  right  angles 
to  it.    Retractive  index  much  >  1  •67.    Anal,  after  deducting  small  an'ounts  of  forsterite  and 
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magneeite  as  follows:  FeO,  727:  MgO,  a3-78;  Fe*Oi,  37-37:  Al,Oi,2.27;  HfO-|-,1.24: 
HjO  -,  113;  B,0,,  1694:  Total  10000.  Schaller,  Am.  J.  Sc.,  30,  146,  1910:  Zs.  Kr.,  48, 
546,  1910;  U.  S.  G.  S.,  Bull.,  490,  28,  1911. 

Luigite.  Synonym  for  aloisUe,  (App.  II,  p.  3);  Colomba,  Rend.  Ace.  Line,  17,  (2),  237, 
1908. 

Lt^NEBURQiTE,  Mln.,  p.  869.  —  Recent  study  gave  the  following  facts:  Blitz  and  Marcus. 
Zs.  Anorg.  Chem.,  77,  124,  1912.  Apparently  monoclin  c.  In  minute  tables  with  hexagonal 
outline.  Prismatic  cleavage  with  angle  of  73°.  Ax.  pi.  in  symmetry  plane.  Optically  — . 
Bx.  sharply  inclined  to  tables.  Refractive  index  about  1'53.  New  anal.,  PjOj,  29-61;  BfOj, 
12-90:  MgO,  25- 13;  CaO,  015;  HaO,  32- 16;  Total,  99-95.  Formula  given  as 
MgiCPOOt^l  •77H|BOs.6HsO.    Discussion  of  probable  role  of  the  boric  acid  in  the  molecule. 

Maonebite,  Min.,  p.  274;  App.  I,  p.  44;  11,  p.  66.  —  Anal,  of  material  from  the  Hausel- 
berg,  near  Leoben,  Styria;  Redlich  and  Cornu.  Zs.  prakt.  Geol.,  16,  145,  1908;  from  Joisva, 
Hungary;  Kalecsinszky,  [Jb.  Ung.  Geol.  Anstalt,  294.  1909],  Zs.  Kr.,  48,  446,  1910;  of  nickel- 
iferous  material  from  various  localities  in  Croatia;  Tucan,  Centralbl.  Min.,  250,  1914. 

Study  of  thermal  dissociation;  Marc  and  Simek,  Zs.  Anorg.  Chem.,  88,  17,  1913. 
Occ.  at  Mte.  Livomesi,  Cape  Castiglionceilo,  Tuscany;    D'Achiardi,   Frwi.  See.   Tosc, 
22,  53, 1913.    Genesis  and  occurrence;  Rdlich,  Fortschr.  Min.,  4,  9,  1914. 

Magnetite,  Min.,  pr.  224, 1041;  App.  I,  p.  44;  II,  p.  66.  —  Crystals  from  Gammalkioppa, 
Sweden,  show  new  forms:  1  link.  Ark.  Kemi,  Min.,  GeoL  8.  No.  35,  1,  1910;  from  Split  Rock 
iron  mine,  Essex  Co.,  N.  Y.,  with  new  form;  Whitlook,  Bull.  N.  Y.  State  Mus.,  140,  197, 1910; 
of  titaniferous  magnetite  with  new  forms  from  Mte.  Nero,  Val  Malenco,  homhaxdy,  Italy; 
Taoconi,  Mem.  Ace.  Line,  8,  736,  1911. 

Anal,  of  material  containing  MnO,  TiOi,  CriOs,  from  an  unknown  locality  in  Siberia: 
Tscbemik,  Bull.  Ac.  St.  Pet.,  2,  75,  1908;  Zs.  Kr.,  60,  66,  1911;  from  monazite  sand  from 
North  Carolina;  idem,  Bull.  Ac.  St.  Pet.,  2,  243,  1908;  Zs.  Kr.,  60,  68,  1911;  from  Maddalena 
archipelago,  Sardinia;  Lovisato,  Mem.  Ace.  Line,  0,  404,  1913. 

ny  study  of  the  reduction  products  of  hematite  and  the  oxidation  products  of  magnetite 
the  conclusion  is  reached  that  magnetite  is  a  solid  solution  of  FetOi  in  isometric  FeO;  MOgge, 
N.  Jb.  Min.,  BeU.-Bd.,  32,  491,  1911;  Nachr.  Gea.  Wiss.,  Gdttineen,  318,  1911. 

Study  of  the  magnetic  properties  of  magnetite  crystals;  Quittner,  Ann.  Phys.,  80,  289, 
1909.    Behavior  under  pressure;  Adams,  J.  Geol.,  18,  489,  1910. 

Artif.;  Sustschinsky,  [Trav.  Soc.  Nat.  St,  Pet.,  37,  No.  1,  168,  1906],  Zs.  Kr.,  46,  295. 
1909. 

TiUiruHnaanelite  from  Norway  shown  to  be  a  mixture  of  magneiite  and  Umenite;  Vogt, 
Zs.  prakt.  Geol.,  18,  59, 1910. 

Malachite.  Mm.,  p.  294;  App.  L  p.  44;  II,  p.  66.  —  Crystals  from  Katanga,  German 
East  Africa,  with  new  form;  Dttrrfeld,  Zs.  Kr.,  60,  582,  1912. 

Manandonite.    A.  Lacroix,  Bull.  Soc.  Min.,  88,  223,  1912;  C.  R.,  188,  441,  1912. 

Micaceous;  in  lamellar  aggregates  or  in  mammillary  crusts  of  hexagonal  plates.  Cleavage 
perfect.  Color  white.  Luster  pearly.  Under  microscope  shows  six  sectors  with  planes  of 
optical  axes  parallel  to  edges  of  hexagonal  plate.  Bx.  perpendicular  to  surface  of  crystal  plate. 
Optically  +.    Axial  angle  small  and  variable. 

Comp.  —  A  basic  boro-silicate  of  lithium  and  aluminium  corresponding  to  Ht4Li4Ali4B^i60M. 
Silica,  24-2;  alumina,  47  8;  boron  trioxide,  9-4;  lithia,  4  0:  water,  14-6. 

Anal.  — SiO,,  2520;  A1,0,,  4702;  B«0,,  925;  LijO,  3-97;  Na«0,  048;  HtO,  1410; 
Total,  10022. 

Pyf,  —  Easily  fusible,  giving  red  flame  color.    Not  attacked  by  acids. 

Obs.  —  Found  in  pegmatite  at  Antandrokomby,  near  the  Manandona  River,  Madagascar. 

Manganapatite.    See  under  Apatite, 
Manoanhedenbbroite.    See  under  Pyroxene, 

Manganite,  Min..  p.  248:  App.  I,  p.  45;  II,  p.  66.  —  Crystals  from  L&n^ban,  Sweden, 
and  Bdlet  show  new  forms.  From  measurements  of  these  crystals  the  following  new  axial 
ratio  was  derived:  a  :  6  :  c  »  0*8612  :  1  :  0-56289.  Flink,  Ark.  Kemi,  Min.,  Geol.,  3,  No.  35, 
1,  1910. 

Manganosite,  Min.,  p.  207;  App.  I,  p.  45.  —  Index  of  refraction  determined  for  Na-light, 
as  2  18;  Ford,  Am.  J.  Sc,  38.  502,  1914.  Anal,  of  material  by  Steiger  (G.  =  5-364)  from 
I  rankUn  Furnace,  N.  J.;  Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  576,  1909. 

Manganotantalite.    See  under  Columbiie. 
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Marcasite,  Min..  pp.  94,  1041;  App.  I,  p.  46;  II,  p.  66.  — Ctyatals  from  Nordmarken, 
Sweden;  Flink,  Ark.  Kemi,  Min,,  Geol.,  8.  No.  35,  1,  1910:  concretions  from  Ljadawa,  Mogileff 
District,  Gouv.  Podolia,  Russia;  Watitsch,  [Ann.  Geol.  Min.  Russ..  12,  No.  1-2,  16.  1910J,  Zs. 
Kr.,  62,  634,  1913.  Pseudomorphs  after  pyrrhotite  from  Hiiggel  near  Osnabruck,  PniBsia; 
twins  from  Misburg,  near  Hannover;  Schondorf  and  Schroeder,  Jahresber.  Niedersachs.  Geol. 
Ver.  Hannover,  132,  1909;  on  the  Osnabrtick  pseudomorphs  see  also  Pogue,  Proc.  U.  S.  Nat. 
Mus.,  89,  571,  1911;  Zs.  Kr.,  49,  455,  1911.  Limonite  pseudomorphs  after  marcasite  from 
Richland  Co.,  Wis.;    North,  Am.  J.  Sc,  86,  270,  1913. 

Hardness  and  distinction  from  pyritCf  see  under  PyrUe. 

Chemical  constitutioa;  Plummer,  J.  Am.  Chem.  Soc.,  88,  1487,  1911;  and  relation  to 
other  members  of  group;  Beutell,  Centralbl.  Min.,  225,  271,  299,  1912. 

Conditions  of  formation  and  relations  to  pyritef  etc.;  Allen,  J.  Wash.  Ac.  Sc..  1,  170,  1911; 
Allen,  Crenshaw,  Johnston,  and  Larsen,  Am.  J.  Sc.,  88,  169,  1912;  Zs.  Anorg.  Cnem.,  76,  204, 
1912;  Allen,  Crenshaw,  and  Merwin,  Am.  J.  Sc,  88,  393,  1914;  Zs.  Anorg.  Chem.,  90,  81, 
1914. 

Determination  in  presence  of  pyrite  by  the  Stokes  method;  Allen  and  Crenshaw,  Am. 
J.  Sc.,  88,  371,  1914. 

Maroarite,  Min.,  p.  636.  —  Chem.  constitution;  Weyberg,  Trav.  Mus.  Geol.,  Ac.  St. 
Pet.,  6,  57,  1911;  Zs.  Kr.,  68,  610,  1914. 

Mariposite,  Min.j  p.  1041;  App.  I.  p.  45.  —  Suggested  by  Schaller,  (priv.  oontr.;  to 
be  published  in  detail  m  U.  S.  G.  S.,  Bull.,  610)  that  maripomte  is  identi»ed  with  the  earlier 
described  alurgite, 

Mabsioot,  Min.,  p.  209;  App.  I,  p.  45.  —  A  specimen  of  litharge  found  in  an  orpiment 
deposit  on  the  Zarshuran  River,  Kiudistan,  gave  on  study  the  foUowinj^  facts.  Occurs  in 
two  forms,  either  in  lustrous  red,  mica-like  flakes  or  in  massive  form  with  dull  red  color. 
StreaJc  yellowish  brown.  H.  =  2-3.  Under  the  microscope  the  laming  are  transluooit,  being 
red  in  thick  flakes  and  yellow  to  yellowish  green  in  thin  ones.  Shows  two  cleavages  at  ri^t 
angles  to  each  other  together  with  several  sets  of  subsidiary  lines,  taken  to  be  gliding  planes. 
Extinction  parallel  to  cleavages.  Mean  refractive  index  »  1  -735.  Low  birefringence.  Biaxial 
with  moderately  large  axial  an^le.  Ax.  pi.  parallel  to  one  cleavage.  Optically  — .  Probably 
orthorhombic.  Some  of  the  thicker  plates  snow  apparently  uniaxial  interference  figures  prol>- 
ably  due  to  the  superposition  of  thm  plates  with  different  orientations.  Anal.,  PbO,  97-17; 
CuO,  2-61;  SbiOi,  030;  PjO*,  tr.;  CO,,  tr.]  Total,  10008.    Scott,  Min.  Mag.,  17,  143,  1914. 

Maucherite.    F.  J.  GrdnZtn^  Centralbl.  Min.,  225,  1913;  A.  Rosati,  Zs.  Kr.,  68,  389,  1914. 

Tetragonal,  c  —  I  -0780.  Commonly  in  square  tabular  crystals  with  c(OOl)  prominent; 
with  small  and  strongly  striated  pyramid  faces  on  the  edges.  Also  in  p3rramidal  crystals. 
Forms:  c(OOl),  <(223T,  f;(443),  1(721),  g(5b2),  A(331),  6(441),  ^(661).  Twinning  common; 
twinning  planes  (111)  and  (433).  Angles:  (:  c  =  45**  28';  »  :  c  =  63**  48J';  i  :  c  =  71"  SOJ': 
^  :  c  =  75**  18';  A  :  c  =  *  77**  40';   6  :  c  =  80**  41';   g  :  c  =  83**  451';   A  :  A  =  87°  23i'. 

Fracture  uneven.  Brittle.  H.  »  5.  0.  »  7-83.  Metallic  luster.  Color  on  fresh  frac- 
ture reddish  silver-white  tamishins  to  a  gray  copper-red.    Streak  blackish  gray. 

Comp.  —  Nickel  arsenide,  with  small  amounts  of  cobalt;  NisAsi. 

Anal.  -—  By  Friedrick  (1);  Prandtl  (2). 

Co  Pb  Fe       Gangue      Total 

0*93         ....         ....         ....  96*10 

215    0*20    0*40    0*40    99*70 

•  ■••         ••■•         «•••        ••••        X^^%^  ^^\^ 

Pvr.  —  Easily  fusible  to  shining  globule.  Gives  arsenical  odor  and  oxide  coating  when 
heated  on  charcoal.    Reacts  with  the  fluxes  for  nickel  and  cobalt. 

Obs.  —  Occurs  at  Eisleben,  Thuringia,  associated  with  niccoHUf  chloarUhiie,  bwmulA,  man^ 
ganite.  calcUe,  harite,  anhydrite,  and  gypsum. 

Name.  —  After  W.  Maucner. 

Study  of  the  crystals  of  the  furnace  product,  'piUioodiTne,  proved  it  to  be  identical  with 
maucherite. 

In  the  course  of  experiments  concerning  the  precipitation  effect  of  nickel  and  cobalt 
arsenides  upon  silver  in  solution  it  was  found  that  the  material  called  temiakamite  from  EDc 
Lake,  Ontario,  is  probably  identical  with  maucherite  and  that  the  formula  of  both  i^ould  be 
NiiAsi.  A  so-called  chloanthite  from  Mansfeld,  Thuringia,  gave  the  same  reactions.  Palmer, 
Eoon.  Geol.  9,  664,  1914. 

Melanothallite,  Min.,  p.  174.  —  Alteration  of  mineral  from  Vesuvius  to  a  green-o(^red 
material  for  which  the  name  hydromelanothalliie  is  proposed.  Suggested  that  it  has  the  com- 
position, CuCls.CuO.2HaO,  while  melanothallite  should  be  OiClf.CuO.HiO.  Z^mbonini, 
Mem.  Ace.  Napoli,  14,  No.  7,  57,  1910. 
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MsLAKTBBiTB,  Mill.,  p.  941;  App.  I,  p.  46;  II,  p.  67.  —  Anal,  from  Mte.  Arco,  Elba; 
Manasse,  Mem.  Soc.  Tosc.,  88»  llS,  1912.  Origin  of  hx&ir-like  crystals;  MUgge,  N.  Jb.  Min., 
2, 1, 1913. 

Melilite,  Min.,  p.  474;  App.  I,  p.  46;  II,  p.  67.  —  Crystals  from  Podhom  Mt.,  near 
Marienbad,  Bohemia;  Berwerth,  Min.  Mitt.,  29.  259.  1910;  Himmelbauer,  ibid.,  81,  325,  1912. 

Chem.  constitution  and  relations;  Vemadsky,  Bull.  Ac.  St.  Pet.,  8,  1183,  1909;  Zs.  Kr., 
51,  108,  1912.  Scballer,  J.  Wash.  Ac.  Sc,  4,  354,  1914,  (priv.  contr.;  to  be  published  in  detail 
in  U.  S.  G.  S.,  Bull.,  610)  shows  that  the  members  of  the  meliliie-nehlenite  group  can  be 
explained  as  isomorphous  mixtures  of  the  three  compounds;  sarcMe,  3CaO.AlsC)|.3SiOs  with 
sodorsarcoliU,  3Na90.Al20k.3SiOt;  dkermanile,  8Ca0.4Mg0.9Si02;  velardefiite  (which  see), 
2CaO.AlsOi.SiOt.  The  suggestion  is  made  that  a  natural  mixture  of  two  or  more  of  these 
compounds  be  called  by  the  group  name,  mdilitey  and  that  the  names  gehlenite  and  fuggeriU 
be  oropped. 

From  inclusions  in  the  lavas  of  Mt.  Etna;    StellarStarrabba,  Rend.  Ace.  Line,  19.  (1), 
755,  1910.     Found  as  chief  constituent  of  a  coarse-grained  rock  occurring  on  Beaver  Creek, 
Gunnison   County,   Col.    Refractive  indices  given  for  Na-light;    <•>  «  1  •6319-1  -6336,   e  « 
1  -6254-1  -6273.    Anal,  by  Schaller  given.    Larsen  and  Hunter,  J.  Wash.  Ac.  Sc^  4,  473,  1914. 

Melnikovite.  B.  Doas.  [Ann.  Geol.  Min.  Russ.,  18,  130],  N.  Jb.  Min.,  Bea.-Bd.,  88,  662, 
1912;  Zs.  prakt.  Geol.,  20.  453,  1912. 

In  minute  grains.    Color  black.    Magnetic.    H.  »  2-3.    G.  »  4  •1-4*3. 

Comp.  —  Considered  as  a  labile  form  of  iron  disulphide,  FeSt. 

Pyr.  —  Easily  soluble  in  hydrochloric  acid  with  evolution  of  hydrogen  sulphide. 

Origin.  —  Thought  to  have  been  derived  from  a  colloidal  form  of  iron  sulphide. 

Obs.  —  Found  by  means  of  drill  holes  in  a  Miocene  clay  on  the  Melnikov  estates,  Gouv. 
Samara,  Russia. 

Meneghinite,  Min.,  p.  142.  —  Anal,  of  material  from  Hellfors,  Sweden;  Flink,  Ark. 
Kemi,  Min.,  Geol.,  8,  No.  35, 1,  1910. 

Mercurammonite.  Same  as  kleinite  (App.  II,  p.  59.)  —  W.  F.  HUlebrand  and  W.  T. 
SchaUer,  U.  S.  G.  S.,  Bull.,  405,  18,  1909;  Zs.  Kr.,  47,  444,  1910. 

Mesolite,  Min.,  p.  605;  App.  II,  p.  68.  —  Study  of  crystals  from  the  Ffirde  Islands  gave 
the  following.  Axial  ratio  for  the  monoclinic  orientation:  a  :b  :  c  ^  0-9747  :  1  :  0-3122; 
fi  ~  88°.  Crystals  are  from  optical  evidence  triclinic  twinned  upon  (100)  and  (010).  Cleavage: 
prismatic  perfect;  basal  imperfect.  Optical  orientation:  6  =  c,  c  :  b  «  1*"  40',  a  :  a  »  6°  45'. 
2V,  Narlight  »  86°.  Dispersion  very  strong,  p  <  v.  Refractive  indices  for  Na-Ught,  a  » 
1-5048,  fi  »  1-5050.  y  «  1-5053.  (Jptical  changes  at  different  temperatures  given.  G.  » 
2-272.  Elastic  in  tnin  needles.  Anal,  given.  Occ.  at  Friedrichstal,  near  Bensen,  Bohemia, 
described.  Gdrgey,  Min.  Mitt.,  28,  77,  1909.  Crystals  from  "Su  Marralzu,''  Osilo,  Sassari, 
Sardinia;  Serra,  Rend.  Ace.  Line,  18,  (2),  348,  1909. 

Discussion  of  optical  and  chemical  characters;  Cesjlro,  Bull.  Ac.  Beljg..  No.  1,  17,  1909. 

Anal,  of  mineral  and  its  alteration  products  from  Zchra-Zkaro;  Ghnka,  [Trav.  Soc.  Nat. 
St.  Pet.,  24,  No.  5,  1,  19061;  Zs.  Kr.,  46,  283,  1909;  of  material  from  Palagonia,  Sicily;  Ponte, 
[Att.  Ace.  Sc.  Catania,  1,  No.  15,  1908],  Zs.  Kr.,  49,  111,  1910;  from  Kunstmanntal,  Radautal, 
Harz  Mts.;  Fromme,  Min.  Mitt.,  28,  305,  1909;  from  Tiriolo,  Catanzaro,  Italy;  Panichi, 
Rend.  Ace.  Line,  20,  (2),  421,  518,  1911. 

Mesbelite,  Min.,  p.  812.  —  Suffiested  that  it  is  an  alteration  product  of  anapaHU  throush 
the  loss  of  a  portion  of  its  water;  Popov,  Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet.,  4,  99,  1910;  & 
Kr.,  52,  606,  1913. 

Metabrudte.    Se«s  under  Brueite, 

Metacinnababite,  Min.,  pp.  62,  1041 ;  App.  I,  p.  46;  II,  p.  68.  —  Artif .  formation  and 
thermal  relations;  Allen,  Crenshaw  and  Merwin,  Am.  J.  Sc.,  84,  341,  1912;  Zs.  Anorg.  Chem., 
79,  125,  1912. 

Metahewettite.  W.  F.  HUlebrand,  H,  E,  Merwin,  and  F.  E.  Wright,  Proc.  Am.  Phil. 
So€.,  68,  31.  1914;  Zs.  Kr.,  64,  209,  1914. 

Orthornombic.  Earthy,  composed  of  minute  tabular  crsrstals  or  compact  with  the  plates 
in  radiating  form.  Prism  angle  measured  under  microscope  «  57^  a  :|6  «  0-54  :  1. 
G.  »  2-511.  Color  deep  red;  powder  claret-brown  to  dark  maroon.  Approximate  refractive 
indices  for  li-light,  a  «  1-70;  /3  «  2-10.  2V  (calc.)  »  52. "*  Optically  -.  Axial  plane 
parallel  to  elongation  of  plates.  Strongly  pleochroic,  a  »  light  orange-yellow,  b  >■  deep  red, 
c  ^B  deeocr  red 

Comp.  —  Same  as  hetoeUiU,  Ca0.3ViO».9HiO,  or  perhaps  CaHsVsOi7.8H/). 

Anal.  —  Material  from  Thompson's,  Utah.  ViOi,  70  01:  VsOs,  0-35;  Mod.  0  13;  CaO, 
7-25;   MgO,  0  03;  KA  0  09;   Na^,  0  08;  HA  21-30;   FeiOi,  etc.,  0-19;  SiOs  and  InsoL, 
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0-80;  Totftl,  100*23.    Malierial  analysed  was  previously  brotight  into  equilUmam  witii 
vapor  with  tension  of  38  -8  mm.  at  35*". 

For  distinction  from  heweitUe  see  under  that  mineral. 

Pyr.  —  On  heating  loses  water,  changing  from  dark  red  to  yellow-brown.  Water  content 
varies  to  some  extent  with  atmospheric  changes  in  hun  idity.  On  exposure  to  moisture,  the 
dehydrated  miner^  regains  its  original  wei^t  and  color.    Easily  fusible.    BUghtly  soluble 

in  watar. 

Obs.  —  Ooours  as  impregnation  in  sandstone,  p^nerally  coating  the  sandstone  grams,  some- 
times filling  cavities  and  crevices.  Associated  with  gvpsumy  with  a  gray  hydrous  silicate  of 
aluminium,  trivalent  vanadium  and  potassium,  and  with  selenium.  Found  in  Paradox  Valley. 
Montrose  Ck).,  CoL,  and  at  Thompson's,  Utah,  and  other  places  in  western  Ck>lorado  and 
eastern  Utah. 

Metanatrolite.    See  imder  Nabrclile, 

Metavoltini:,  Min.,  p.  972:  App.  II,  p.  09.  —  From  Vesuvius;  Zambonini,  [Rend.  Ace 
Napoli,  166,  1908],  Zs.  Kr.,  49,  106,  1910.  Occ.  at  solfatara  of  Pozzuoli  near  Naples;  Aguihar, 
[Bon.  Soc.  Nat.  NapoU,  26,  28,  1911],  Zs.  Er.,  64,  389,  1914. 

Meyerhoierite.   W.  T.  SchaUer,  J.  Wash.  Ac.  Sc,  4,  364,  1914;   (priv.  contr.;  the  complete 

desonption  to  be  published 
inU.8.G.S.,BuU.,610). 

Triclinic.  a  :  b  :e  « 
07923  ;1  : 0.7750.  «=89* 
32',  /8  =  78"  '19, 7  -=  86*  52'. 
Forms:  27  different  forma 
were  observed,  the  most 
common  being,  .((010), 
a(lOO),  m(llO),  if(lIO), 
e(iai),  y(IOl),  and  p(lll). 
Less  Qommon  were  c(001), 
n(620),  t;(360),  u?(430), 
A(3lO).  Habit  prismatic, 
often  tabular  paraBd  to 
a(lOO).  Also  fibrous. 
Cleavage,  6(010),  perfect. 
H.  -  2.  G.  «  2. 120. 
Colorless  and    transparent 

when  fresh,  but  white  and  opaque  on  exposure.    Luster  vitreous  to  silky.    Extinotion  angLes:  on 

6(010)  »  33^    on  a(lOO)  «  aS"".     Optically  -.      Refractive  indices  for  Na-li(^t,  a  «  1-500, 

fi  =  1  636,  7  =  1  -660. 

Comp.  —  Hydrous  calciiun  borate,  2Ca0.3BsO|.7HtO;  CaO,  25  02;   BA,  46-85;  H«0, 

2813. 

Anal.  —  1,  Average  of  3  partial  analyses  on  fibrous  material;  2,  on  colorless,  transparent 

crystals. 

CaO  B^,  HiO  Total 

1.  26-45  46-40  28-76  100-61 

2.  26-6  [46-6]  28-8  100-00 

Pyr.  —  B.  B.  fuses  readily  without  decrepitation  but  with  intumescence  to  on  opaque 
enamel,  giving  a  green  flame  color.  In  C.  T.  fuses  and  yields  abundant  water.  Soluble  in 
acids. 

Artif .  —  Was  made  artificially  by  Meyerhoffer  and  van  't  Hoff,  Ann.  Chem.,  861,  1(X),  1907. 

Obs.  —  Found  as  an  alteration  product  of  inyoite  in  a  prospect  tunnel  of  the  Mt.  Blanco 
district,  on  Furnace  Creek,  near  Death  Valley,  Inyo  County,  CaL,  associated  with  colemanile. 

Name.  —  After  W,  Meyerhoffer. 

MiAROTRiTB,  Min.,  p.  116:  App.  11.  p.  69.  —  Crystals  from  Nagyb&nya,  Hun«uy;  L6Wy 
Foldt.  K6zl.,  40,  624,  674,  1910;  from  mbram,  Bohemia;  Brftunsdorf,  Silesia;  Felsdbanya, 
Hungary;  with  new  forms.  Discussion  of  all  known  forms,  of  combinattons,  sones,  etc.; 
Rosick^,  Bull.  Ac.  Sc.  Bohdme,  17,  1912. 

Mica  Group,  Min.,  p.  611;  App.  I,  p.  46;  II,  p.  69.  —  Discussion  of  chemical  constitution 
of  the  micas;  Clarke,  U.  S.  G.  8.,  Bull.,  688,  1914.  Pressure  and  percussion  figures  in  micas 
and  similar  minerals;  Wetzel,  N.  Jd.  Min.,  1,  143,  1914. 

MicROCUNE.  Min.,  pp.  322, 1042;  App.  I,  p.  47;  11,  p.  69.  —  From  study  of  oryfltals  from 
Pike's  Peak,  Col.,  the  values  were  derived;  a  =  89**  20$',  7  =  91**  59';  from  crystals  from 
Ivigtut.  Greenland,  the  following:  a  :  6  =  06637  :  1;  a  «  89°  18J',  /8  «  115°  50',  7  =  92*  91'; 
Boggila,  Zs.  Kr.,  48,  466,  1910.  Pseudomorphs  in  granites  of  the  Meuae  valley,  Ardennes^ 
France;  Lapparent,  C.  R.,  146,  688,  1908. 


Meyerhofferite. 
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Analsrses  And  determinalions  oi  indices  of  refraction  of  in/liiie  mittoeliite  from  Antson* 
fombato  and  of  amaion  stone  from  Antaboko  near  AntstraM  in  Madagaioar;  Duparc,  Wunder, 
Sabot,  Mem.  8oc.  phys.  et  hist.  nat.  de  Gendve,  36,  III,  363,  365,  1910. 

Anal.  —  Of  material  from  Mesvres,  Sa6ne-et-Loire,  France;  Barbier,  [Bull.  Soc.  Chim., 
France,  8,  821,  1908:  of  microcline-microperthite  from  pegmatite  of  Ytterby,  Swedra;  Nor- 
denskjald,  [Bull.  Geol.  Inst.  Upsala,  9,  183,  1910],  Zs.  Kr.,  68,  406, 1914;  from  nepheline  i^enite 
from  Ditro,  Hungary;  Mauritz,  Fdldt.  K6zl.,  40,  541,  681,  1910:  from  Mt.  Ruwenzori,  Congo 
Free  State:  Colomba,  Sep.  Pub.,  "II  Ruwenzori,"  8,  281:  Zs.  Kr.,  60.  511,  1911;  from  El«n, 
Delaware  Uo.,  and  Bucks  Co.,  Pa.;  Eyerman^ '  [Mm^^  of  Pouiffylvania,  Sep.  Pub.,  1911]. 
Zb.  Kr.,  64,  96,  1914:  from  Runchy,  Sadne-et-Loire,  and  Viz6zy,  Loire,  France;  Gonnard  ana 
Barbier,  Bull.  Soc.  Min.,  34,  235,  1911. 

Occ.  of  rare  alkalies  in;  Vemadsky  and  Revutzky,  C.  R.,  161,  1372,  1910;  of  nibidiam; 
Vemadsky,  Bull.  Soc.  Min..  36,  258,  1918. 

Mean  specific  heat;  Scnuls,  CentralU.  Min.,  632,  1911. 

From  pegmatite,  Quincy,  Mass.;  Palache  and  Warren,  Am.  J.  Sc.,  81,  533,  1911;  Za 
Kr.,  49,  332,  1911. 

Spectroscopic  distinction  between  orthocUue  and  microdinef  see  under  OrthocUue. 

An  optically  positiye  variety  named  itomierodine;  Luczizky,  Min.  Mitt.,  34,  3^,  1905. 

MiCROLrrE,  Min.,  pp.  728,  1042;  App.  I,  p.  47;  11.  p.  63.  —  AnaL  from  Wodigna,  W. 
Austealia;  Simpson,  Iroc.  Austral.  Ass.  Adv.  Sc.,  12,  310,  1909. 

MiCBOBOMMiTE,  Min.,  p.  428;  App.  II,  p.  69.  —  Birefringence;  Ceslro,  Boll.  Ac.  Belg., 
No.  7,  619,  1908.  Effect  upon  optical  properties  of  saturationl>y  various  compounds;  Grand- 
jean,  C.  R.,  149,  866,  1909. 

MiBBfiiTE,  App.  I,  p.  47;  11.  p.  69.  -~  A  study  of  the  series  Ad^-Oul  (mienUe  with  eujmh 
iodarffyrite)  shows  that  together  tney  form  a  solid  solution,  crystallising  in  the  isometrio  system; 
Quercigh,  Rend.  Ace.  line,  28,  (1),  446,  711,  825,  1914. 

Milloaevichite.     U.  Panichi^  Rend.  Ace.  Linc.f  32,  (1),  303,  1913. 

As  an  incrustation.  Color  violet.  Luster  vitreous.  Normal  ferric  and  aluminium  sul- 
phate. Occurs  in  Alum  Grotto,  Island  of  Vulcano,  Lipari  Islands.  Named  in  honor  of  Ptat. 
r,  Millosevich  of  Florence. 

MiMETiTE,  Min.,  p.  771;  App.  II,  p.  69. — Crystals  from  Santa  Eulaha,  Chihuahnay 
Mexico;  Ungemach,  Bull.  Soc.  Mm.,  33,  375,  1910;  from  £1  Potoei  nine.  Chihuahua,  Mexico; 
Paul,  Zs.  Kr.,  60,  600,  1912. 

Anal,  of  yellow  variety  from  the  copper  mine,  Bena  e  Fadru,  near  Ozieri,  Sassari,  Sardinia, 
and  study  of  crystals;  Serira,  Rend.  Ace.  Line,  18,  (1),  361, 1909. 

Minasragrite.    W.  T,  SchaUer,  (priv.  contr.). 

Probably  monoclinic.  In  granular  aggregates,  small  mammillary  masses^  or  in  spherulites. 
Two  cleavages  observed.  Maiomum  extinction  observed  »  12^.  Color  blue.  Vitreous  luster. 
Refractive  indices,  approx.:  «  -  1  -616,  /3  «  1  '525,  7  "  1  •W5*  Strongly  pleo^ifoie;  a  -  deep 
blue,  b  "  blue,  c  •  colorless. 

Comp.  —  A  hydrated  acid  vanadyl  sulphate,  y,0#380|.16BA  or  (VA)Ht(804>V15B/); 
V^«,  23  92;  SO,,  3458;  Hrf),  41  50. 

Anal.  —  After  deducting  for  admixed  tnelarUeriief  tnorenasUe,  gypsum,  and  insol.:  VgOi, 
2464;  SO,,  33. 17;  HA  4219;  Total,  10000. 

Pyr.  —  In  C.  T.  fuses  readily  and  yields  water.    Very  soluble  in  cold  water. 

Ods.  —  Found  as  an  efflorescence  on  patroniU  from  Minasragra,  Peru. 

MimRAL  LOGAUTIES. 

California;  Eakle,  Cal.  State  Min.  Bureau,  Bull.,  67,  1914. 

Congo  Free  State;  Buttoenbach,  Am.  Soc.  Geol.  Belgique,  83,  1912;  31,  1913. 

Elba;  Millosevich,  1st.  Firenze,  Sep.  Pub.,  "Contributo  alia  Conoseenza  della  Mineralogia 
deirisola  d'Elba,"  1914. 

Fari>e  Islands.  {Localities  given  for  various  minerals  and  discussion  of  their  paragenesis; 
Gorgey,  N.  Jb.  Min.,  Beil.-Bd.,  29,  269,  1910. 

Formosa;  Okamoto,  Beitr.  Mm.  Japan,  No.  4,  157,  1912. 

France;  Lacroix,  Mineralogie  de  la  France,  vol.  4,  1910;  vol.  6,  1913. 

Comitat  GdmCr,  Hungary:  Melzer,  Sep.  Pub.,  rejf.  in  Zs.  Kr.,  47,  294,  1909. 

Sweden;  Flink,  Ark.  Kemi,  Min.,  Geol.,  3,  No.  11,  1,  1908. 

Tyrol.     Die  Mineralien  Tirols.    G.  Gasser,  Sep.  Pub.,  1913. 

Tonopah,  Nev.;  Eakle,  Bull.  UnL  Cal.,  Geol.  Dept.,  7,  1,  1912. 

MiNERviTE,  App.  I,  p.  47;  II,  p.  69.  —  Anal,  and  occ.  of  material  near  minervite  in  comp. 
from  Reunion  Island;  Lacroix,  Bull.  Min.  Soc,  33,  34,  1910;  86,  114,  1912, 

Study  of  a  series  of  related  phosphates  with  new  analyses  shows  that  the  composition  of 
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the  KTOup  of  minerals  classed  under  minervite  may  be  expressed  by  different  combinations 
of  ffie  foUowing  molecules;  (AlA.PiOi.7H,0),  (2K,0.P,0^H,0),  (KiO.Pi0^2Hrf)),  Hrf). 
Gautier,  C.  R.,  168,  912,  1914. 

Mlngo^tite.    A.  Lacr<nx,  Bull.  Min.  Soc.,  83,  270,  1910. 

A  member  of  the  chlorite  group.  Crystals  may  reach  1'5  cm.  in  diameter.  G.  ■=  2-»6. 
Color  blackish  green.  Strong  pleochroism;  a  =  light  yellow,  c  -  opaque  black.  Bire- 
fringence stronger  than  with  biotite.    Optically  — . 

Comp.  —  17SiO,.4FefO,.8FeO.K|0.8HiO.  Intermediate  in  comp.  between  sUljmamdane 
and  lepidomelane. 

Anal.  —  By  Pisani : 
SiO,        AlA        Fe,0,         FeO        MgO       CaO       Na^O       Krf)         H/)         Total 
43-65        5-22        18*80        1900        3-22        0-94        0-66        300        6*00        100-49 

Pyr.  —  Decomposed  by  hydrochloric  add.  Fuses  to  a  black  magnetic  enamel.  Yields 
water  in  C.  T. 

Obe.  —  Found  at  the  Minguet  mine,  near  Segr6,  Maine-et-Loire,  France. 

MizzoNiTE.  Anal,  from  Capo  d'Aroo,  Elba;  Manasse,  Rend.  Ace.  Line.,  19,  (2),  211, 
1910;  Mem.  Soc.  Toec.,  28,  118,  1912. 

MoHsiTB.    See  under  Ilmenite. 

MoLDAYiTE,  App.  II,  p.  70.  —  Anal,  of  material  from  Oberkaunits,  Moravia;  Wdnachenk 
and  Steinmetz,  Centralbl.  Min.,  231,  1911.  Refractive  indices;  Schwantke,  CentralU.  Min., 
26  781   1909. 

Discussion  of  its  origin;  Weinschenk,  Centralbl.  Min.,  737,  1908:  Rzehak,  iirid.,  452,  1909; 
Suess,  ibid,,  462;  Weinschenk,  ibid.,  545;  MerriU,  Proc.  U.  S.  Nat.  Mus.,  40,  481,  1911;  Jeiek, 
ref.,  Zs.  Kr.,  63,  81,  1913;  J^ek  and  Woldfich,  [''Rospravy''  B6hm.  Ak.,  19,  No.  30, 1910],  Zs. 
Kr.,  03,  82,  1913. 

Molencraafflte.    H,  A.  Brauwer,  C.  R.,  149,  1006, 1909;   Centralbl.  Min.,  129,  1911. 

MonocUnic?,  nearly  orthorhombic.  In  imperfect  prismatic  crystals  showing  (100),  (010), 
and  (110).  Tw.jpl.  (100).  Poly83mthetic  twinning  common.  Cleavage,  (100),  perfect.  Color 
yeUow-brown.  Pleochroism,  c  —  straw-yellow,  a  and  b  »  lieht  yellow  to  coloriess.  Ax.  pi. 
nearly  paralld  to  (100).  Bxoc  nearly  paralld  to  c  axis.  Opticially  +•  Refractive  indices, 
a  -  1  735,  7  =  1  -770.    2E  -  60^ 

Comp.  —  A  titano-silicate  of  lime  and  soda. 
Anal.  — 

SiOs  TiO,  AlA  FeiOi  FeO  MnO  CaO  MgO  Na«0  K/)  H^  Total 
28-90    27-70     3-75      0-95      2  07      2-72      19  00      2-38      10-30      0-60      100      99-37 

Obs.  —  Found  in  a  rock  called  "lujaurite"  in  Pilandsberg,  northeast  of  Rustenberg, 
Transvaal. 

Name.  —  In  honor  of  Prof.  G.  A.  F.  Molengraaff,  of  Delft,  Holland. 

Molybdenite,  Min..  pp.  41,  1042;  App.  I,  p.  47;  II,  p.  70.  —  Anal,  from  various  Russian 
locahties;  Nenadkewitsch,  [Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet..  1,  81,  1907],  Zs.  Kr.,  47,  288, 
1909.    Occ.  in  aplite  dikes  near  Ginzling,  Zillertal,  Tyrol;  Kittl,  Centralbl.  Min.,  143,  1914. 

MoLTBDiTE,  Min.,  p.  201;  App.  II,  p.  70.  — Pseudomorph  after  molybdenite  found  in  Ibnen 
Mts.,  Russia,  thought  not  to  have  composition  assigned  to  this  mineral  by  Schaller  (see  App. 
II J ;  Gagarin,  Bull.  Ac.  St.  Pet.,  1,  287,  1907;  Zs.  Kr.,  47,  285,  1909. 

Molybdosodallte.    See  under  SodaliU. 

MoNAZiTE,  Min.,  p.  749;  App.  I,  p.  47;  II,  p.  70.  —  Cnrst  —  From  Trundle  near  Condo- 
bolin,  N.  S.  W.  and  California  Creek,  Mt.  Garnet,  Queensland,  with  new  forms;  Anderson, 
Rec.  Austral.  Mus.,  7.  274,  1909;  from  King's  Bluft,  Olary,  South  Australia;  idem,  ibid.,  8, 
120,  1911:  Zs.  Kr.,  o3,  578,  1914;  from  the  following  localities  in  Madagascar:  AntB»nh6; 
Lacroix,  Bull.  Soc.  Min.,  34,  63,  1911;  Ampangab^;  id^,  ibid.,  35,  180,  1912;  Ambatofosikely, 
with  anal.;  Duparc,  Sabot,  and  Wimder,  ibid.,  36,  5,  1913;  with  optical  determinations  from  the 
Kalasangashi  River,  (Dongo  Free  State;  Buttgenbach,  Ann.  Soc.  Geol.  Belgicnie,  31,  1913; 
with  optical  study  from  Dattas,  Diamantina,  Minas  Geraes,  Brazil;  Buss,  N.  Jb.  Min., 
Bdl.-Bd..  89,  482,  1914. 

Anal,  of  material  from  sand.  North  Carolina;  Tschemik,  Bull.  Ac.  St.  Pet.,  2,  243,  1908; 
Zs.  Kr.,  50,  68,  1911;  from  the  Serra  dos  Aimor^s,  Espiritu  Santo,  Brazil;  Fidse,  Zs.  prakt. 
Geol.,  18,  143,  1910. 

Study  of  a  large  number  of  partial  analyses  leads  to  conclusion  that  the  thorium  in  monazite 
does  not  exist  there  in  the  form  of  thorium  silicate;  Kress  and  Metzger,  J.  Am.  Chem.  Soc^ 
81,  640,  1909. 

Occ.  of  monazite  sands  in  Madagascar;  Lacroix,  Bull.  Soc.  Min.,  82,  313,  1909. 
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MoNTMORiLLONiTB,  Min.,  p.  690:  App.  11,  p.  71.  —  Anal,  of  variety,  atolpenite,  from 
Nordheim,  Rhdn  district,  Germany;  Fersmann,  BuU.  Ac.  St.  Pet.,  1,  168,  1907;  Zs.  Kr.,  60, 
61,  1911.  Description  with  anal,  from  Gala  Francese,  Maddalena  Island,  Sardinia;  Lovisato, 
Rend.  Ace.  Line,  22,  (2),  670,  1913. 

Ghem.  comp.;  Thugutt,  Gentralbl.  Min.,  97,  276,  1911;  Stremme,  ibid.,  205;  Thugutt, 
ibid.,  35,  1912. 

Dec.  at  Bordes,  Tremouille,  Vienne,  France;  Az6ma,  Bull.  Soc.  Min.,  36,  111,  1913. 

MoNTROTDiTB.  App.  II,  p.  71.  —  Detailed  description;  Hillebrand  and  Schaller,  Zs.  Kr., 
47,  433,  1909;  U.  S.  G.  S.,  BuU.,  406,  1909;  see  App.  II. 

MoRDENiTE,  Min.,  p.  573:  App.  I.,  p.  47.  —  Anal,  from  Seiseralpe,  l^rol,  and  Osterd, 
F&ro«  Islands;  Thugutt,  G.  R.  Soc.  Sc.,  Varsovie,  5,  74,  76,  1912. 

Morganite.    See  under  Beryl, 

MoiuNiTE,  Min.,  p.  1042;  App.  II,  p.  72.  —  Relation  to  jdtekiUf  which  see. 

MoBANDRiTE,  Min.,  D.  721.  —  Anal,  of  material  from  a  Norwegian  locality,  probably 
Langesundfjord;  Tschernik,  Bull.  Ac.  St.  Pet.,  3,  903,  1909;  Zs.  Kr.,  61,  97,  1912. 

Mosesite.  F,  A.  Canfidd,  W.  F.  Hillebrand,  W,  T.  Sehalier,  Am.  J.  Sc.,  80,  202,  1910: 
Zs.  Kr.,  49,  1,  1910;  U.  S.  G.  S.,  BuU.,  609,  104,  1912. 

Isometric.  Mmute  octahedrons.  Twinned  according  to  spinel  law.  Poor  octahedral 
deavage^  uneven  fracture.  Brittle.  H.  *-  3  +.  Adamantine  luster.  Gokv  lemon-  to  canary- 
yellow.  Streak  pale  yellow.  Golor  apparently  unchanged  by  exposure  to  light.  Translucent. 
Doubly  refracting  at  ordinary  temperatures  but  becomes  isotropic  above  186°. 

Gomp.  —  A  mercury  ammonium  compound  containing  chlorine,  sulphur  trioxide,  and 
water.  A  partial  anal,  on  very  small  amount  of  material  gave:  Gl,  5*0  and  SOs,  3-5.  Near 
kleiniie  in  composition,  but  distinct  from  that  mineral  in  certain  reactions. 

Pyr.  —  Heated  slowly  in  G.  T.  turns  dark  reddish  brown  and  tiien  at  higher  temperature 
to  white.  Fumes  of  calomel  are  given  off  and  condense  in  tube.  Globules  of  mercury  also 
formed.  If  heated  rapidly  in  G.  T.  decrepitates  violently,  then  fuses  and  volatilizes.  In  hydro- 
chloric acid  is  changea  to  a  white  substance  which  retains  the  original  form. 

Obs.  —  Found  very  sparingly  at  Terlingua.  Texas. 

Name.  —  After  Prof.  A.  J.  Moses  of  New  York  Gity. 

MossiTB,  App.  I,  p.  48.  —  Discussion  of  composition  and  relation  to  other  members  of  th' 
rutUe  group.  Suggested  that  it  had  better  be  called  a  niobium  tapiolite.  SchsJler,  J.  Wash. 
Ac.  Sc,  1,  177,  1911;  U.  S.  G.  S.,  BuU.,  609,  9,  1912. 

Mt)LLERiTE,  App.  II,  p.  72.  —  Proposed  that  this  mineral  be  named  zamboninile,  in  order 
to  avoid  confusion;  Bauer,  N.  Jb.  Min.,  1,  ref,  200,  1901. 

MuBcoviTB,  Min.,  x>.  614;  App.  I,  p.  48;  II,  p.  72. — Anal.  —  From  Variney,  Valle 
d'Aosta,  Italv;  Piolti,  Riv.  Min.,  89,  47,  1909;  from  near  Olliergues,  Puy-de-D6me;  Barbier 
and  Gonnara,  Bull.  Soc.  Min.,  33,  74,  1910;  from  various  localities  in  Pa.;  Eyenran^  [Minerals 
of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr..  64,  99,  1914;  of  oncosine  from  near  Vanney,  Valle 
d'Aosta,  Italy;  Piolti,  Att.  Ace.  Sc.  Tonno.  44,  613,  1909;  of  ailbertiU  from  Epprechtetein, 
Fichtelgebirge,  Bavaria;  Diirrfeld,  Zs.  Kr.,  46,  563,  1909;  o(  fuchsite  from  Len^enbach.  Bin- 
nental;  Prior,  Min.  Mag^  16.  385,  1910;  of  sericite  from  near  Tan-y-Bwlch.  Menoneth,  North 
Wales;  Hutchinson  and  Smith,  Min.  Mag.,  16,  264,  1912;  of  damourUe  ana  margarodite  from 
Maddalena  arohipelago,  Sardinia;   Lovisato,  Mem.  Ace.  Line.,  9,  404,  1913. 

Zonal  structure;  Tronquov,  Bull.  Soc.  Min.,  34,  252,  1911;  86,  101,  1912.  Parallel  growth 
with  lepidolite;   Baumhauer,  Zs.  Kr.,  61,  344,  1912. 

Artif.  formation;  Baur,  Zs.  Anorg.  Gheni.,  72,  119,  1911. 

Mutfamannite.    F.  Zambonini,  Zs.  Kr.,  49.  246,  1911;  Rend.  Ace.  Napoli,  17,  24.  1911. 
Tabular  crystals,  usually  elongated  in  one  direction.    Cleavage  perfect  parallel  to  elongation. 
H.  =2-5.    Golor  bnght  brass-yellow,  on  fresh  fracture  gray-white.    Powaer  iron-gray. 
Gomp.  —  Silver-gold  tellunde,  (Ag,Au)Te. 
Anal.  —  By  GasSsddi. 

Au  Ag  Pb  Te  Gu.Fe  Total 

22-90  26-36  2-58  46-44  undet.  98-28 

For  discussion  of  distinction  from  krennerite  see  under  that  mineral. 

IVr.  —  B.  B.  similar  to  sylvanite.    Mostly  soluble  in  nitric  acid,  leaving  residue  of  gcdd. 
With  nydrochloric  acid  gives  precipitate  of  silver  chloride. 
Obs.  —  Locality  not  stated,  presumably  from  Nagydg. 
Name.  —  Named  in  honor  of  Prof.  W.  Muthmann. 
See  also  under  Empressite. 
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Nasonitk,  App.  I,  p.  48;  II,  p.  73.  —  Crystals  from  Franklin  Pumaoey  N.  J.,  proved  to 
be  hexagonal.  c  =  13167,  Forms:  a(ll20),  m(lOiO),  p(lOll),  a;(9(«2).  c  :  p  -  66°  40*  *. 
Giz^SV 41'.    Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  678,  1900. 

Natramblygonito.    See  under  Fremontite. 

Natroalttnite,  App.  II,  p.  73.  —  Relations  to  similar  minerals;  SchaUer,  Am.  J.  Sc.,  S2, 
363,  1911.    See  also  under  Alunite. 

Ifatrodavyne.    See  imder  Davyne. 

Natrojarosite,  App.  II,  p.  73. — Relations  to  similar  minerals;  Schaller,  Am.  J.  Sc.,  82, 
963,  1911.    See  also  under  Alunite. 

Natroute,  Min»  pp.  600,  1042;  App.  I,  p.  49;  II,  p.  73.  —  Ciyst  —  Prom  the  benitoite 
locality,  San  Benito  Co.,  Cal.;  Hlawatsch,  Min.  Mitt.,  28,  293,  1909;  with  new  form  and  anal, 
from  same  locality;  Jeiek,  ["  Rozpravy  ''  Bohm.  Ak.,  18.  No.  26, 1909],  Zs.  Kr.,  80,  638,  1912; 
from  Puy-de-Ddme,  France;  Gonnard,  Bull.  Soc.  Min.,  38,  279.  1910;  from  Oberschaffhausen, 
KaiserstuhL  Baden;  Dttrrfeld,  Zs.  Kr.,  80,  586,  1912;  from  Mt.  KararDagh  in  the  Crimea; 
Brincken,  Bull.  Ac.  St.  Pet.,  8,  479,  1914.  Discussion  of  crystal  forms;  Qonnard,  Bull.  Soc. 
Min.,  87,  180,  1914. 

Anal.  —  With  alteration  product  from  Zchra-Zkaro;  Glinka,  Trav.  Soc.  Nat.  St.  Pet., 
24,  No.  6,  1,  1906;  Zs.  Kr.,  46,  283,  1909;  from  benitoite  locality,  San  Benito  Co.,  Cal.; 
LouderfoacK,  BuU.  Uni.  Cal.,  Geol.  Dept.,  6,  331,  1909;  from  Leitmeritz.  Bohemia;  Thugutt, 
Centralbl.  Min.,  677,  1909;  from  Lenni,  Delaware  Co.,  Pa.;  Eyerman,  [Minerals  of  Pennsyl- 
vania, Sep.  Pub.,  1911],  Zs.  Kr..  64,  98,  1914. 

Comp.,  crystallization,  and  optical  character  discussed;  Cesiro,  Bull.  Ac.  Belg.,  No.  4, 
436,  1909. 

Regular  intergrowth  with  thomsanite  from  Jakuben,  Bohemia;  Scheit,  Min.  Mitt.,  81, 
495,  1912. 

Microchemical  tests  on  variety  ffolaclUe;  Thugutt,  C.  R.  Soc.  Sc.  Varsovie,  5,  93,  100, 
1912.    < 

Relations  between  nairoliU  and  its  modification,  epinatrolite  or  metanatroHie;  Thugutt, 
Centralbl.  Min.,  405,  1911;  various  occurrences;  idem,  C.  R.  Soc.  Sc.  Varsovie,  6,  69,  72, 
1912;  [Ber.  Ges.  Wiss.  Warsaw,  409,  1910;  77,  1911J,  Zs.  Kr.,  64,  196,  198,  1914. 

Natronsanidine.    See  under  Orthoclaae. 

IVauruite.  C.  Ehckner,  [Sep.  Pub.,  Korallogene  Phosphatinseln  Austral-Ooeantens  und 
ihre  Produkte,  Lubek,  1913];  Centralbl.  Min.,  543,  1914:  Fortschr.  Min.,  4,  167,  1914. 

An  amorphous  colloidal  calcium  phosphate,  3(Ca»Ps08)  +  (Ca(OH)s.CaFs).  occurring 
m  phosphorites  of  Island  Nauru.  When  pure  is  brittle,  friable,  transparent,  white,  blue,  yellow 
or  brown.    Resinous  appearance. 

Neocolemanite.    See  under  CoUmaniU. 

Nefedieffite,  Min.,  p.  708.  Occ.  near  Troickosavsk,  Siberia,  with  anal.;  Fersmann  and 
tJitlladzev,  Bull.  Ac.  Sc.  St.  Pet.,  7,  677,  1913. 

Nephblite,  Min.,  pp.  423,  1042;  App.  I,  p.  49;  II,  p.  74.  —  Crystals  from  Podhom, 
Marienbad,  Bohemia;  Himmelbauer,  Min.  Mitt.,  81,  324.  1912. 

Anal,  of  material  from  a  Norwegian  locality,  probaoly  Langesundfjord;  Tschemik,  Bull. 
Ac.  St.  Pet.,  8.  903,  1909:  Zs.  Kr.,  61,  97,  1912;  from  nepheline  syenite  from  Ditr6,  Hungary; 
Mauritz,  [Foidt.  Kdzl.,  40,  541,  581.  1910],  Zs.  Kr.,  68,  67,  1913;  from  extrusive  rocks  in  the 
Laacher  See  district,  Prussia,  with  discussion  of  chem.  oomp.;  Brauns  and  Uhlig,  N.  Jb.  Min.» 
Beil.-Bd.,  86,  723,  1913. 

Chem.  Comp.  —  New  anal,  from  W^ikaholmen,  Norway,  with  discussion  of  chem.  comp. 
Suggestion  made  that  the  excess  of  silica  shown  bv  most  anal,  is  due  to  solid  solution;  Foote 
anoBradley,  Am.  J.  Sc,  81,  25,  1911;  discussion  of  various  theories  as  to  chemical  composition 
with  suggestion  that  the  mineral,  in  analogy  to  a  similar  series  in  the  feldspars,  may  consist 
of  isomorphous  mixtures  of  the  following  compounds,  NaAlSi04  (chief  constituent  which  has 
been  prepared  artificially),  KAlSi04  (kdiophiliie)  and  NaAlSisOg  (aUbiit  in  hexagonal  modi- 
fication); Schaller,  J.  Wash.  Ac.  Sc,  1,  109,  1911;  Zs.  Kr.,  60,  343,  1911.  See  also  Bowen, 
Am.  J.  Sc,  38,  49,  1912,  and  Foote  and  Bradley,  i6tii..439.  discussion  of  chemical  constitution 
of  nephelite  and  related  silicates;  Clarke,  U.  S.  0.  S.,  Bull.,  688.  1914.  See  also  Httlebrand^ 
Ber.  Ak.  Wien,  119,  775,  1910;  Thugutt,  C.  R.  Soc  Sc.  Varsovie,  6,  849,  1913;  Karandlev, 
Bull.  Ac  St.  Pet.,  7,  267,  1913;  Zambonini,  Mem.  Ace  Sc,  Napoli,  116,  1914. 

Artif.  formation;  Ginsberg,  [Ann.  Inst.  Poly  tech.  St.  Pet.,  16,  1,  1911],  Zs.  Kr.,  68,  617, 
1914;  Zs,  Anorg.  Chem.,  78,  277,  1912;  of  the  polasaium  nephelite  with  discussion  of  chem. 
comp.  of  natural  mineral;    Friedel,  Bull.  Soc  Min.,  86,  471,  1912;   of  barium  and  strontium 
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ntphMM',  Weyberg,  [Tray.  Soc.  Nat.  VaiBoyie,  Nob.  14  and  15,  1903-1904],  Zs.  Kr.,  46,  302, 
1909. 

Nephrite.    See  under  Amphiboie, 

Nephritoid.    See  under  AmphiboU. 

Nbftunite,  App.  I,  p.  49;  II,  p.  75.  —  Discussion  of  crvstal  orientation;  Federov,  [Vh. 
Min.  Ges.,  44,  299,  1906],  Zs.  Kr..  46,  213,  1909.  Crystals  from  San  Benito  County,  Cal., 
with  new  form;  Hlawatsdi,  Min.  Mitt.,  28,  293,  1909;  from  same  locality  with  Goldschmidt 
table  of  angles  of  known  forms;  Schaller,  Zs.  Kr.,  48,  556.  1910:  U.  S.  G.  S.,  Bull.,  490,  56, 
1911;  also  (with  anal.).  G.  «  318->319.  Louderback,  Bull.  Uni.  Cal.,  Geol.  Dept.,  6,  331, 
1909;  anal,  by  Bradley,  see  App.  II,  published  in  Zs.  Kr.,  46,  516,  1909. 

Nbsquehonite,  Min.,  pp.  300,  1042.  —  Artif.  formation;  Ces^^,  [Bull,  de  la  Classe  des 
Sc,  BruxeUes,  749,  844,  1910],  Zs.  Kr.,  52,  205,  1912. 

Newbertite,  Min.,  p.  830;  App.  II,  p.  75.  —  Occ.  at  Reunion  Island;  Lacroix,  Bull.  Soc. 
Min.,  36,  114,  1912. 

New  Minerals.  —  Below  are  given  brief  accounts  of  a  series  of  incompletely  described 
minerals  which  are  considered  new,  but  to  which  no  names  have  been  assigned. 

Three  new  isometric  minwals  from  the  cryolite  locality,  Ivigtut,  Greenland,  partially 
described  by  Bdgeild,  Zs.  Kr.,  61,  591,  1912,  as  follows: 

First  Mineral.  Occurs  intimately  associated  with  thomsenoHUf  often  as  a  thin  crystalline 
coating.  Crystals  are  small  cubes  with  at  times  subordinate  octahedral  faces.  Perfect  octsr 
hedrid  cleavage.  Colorless.  G.  »  2*676.  Refractive  index,  n  «  1-3852.  Optical  anomalies 
shown,  each  cube  being  composed  of  six  pyramidal  sections,  with  cube  faces  as  bases,  which 
are  optically  uniaxial,  ~.    B.  B.  reacts  similar  to  raUtonite, 

Second  Mineral.  Occurs  associated  with  gearksutite  in  openings  of  the  £ne-grained  yellow 
rock  found  on  the  south  side  of  the  deposit.  Crystals  are  combinations  of  cube  and  octar 
hedron.  No  cleavage  observed.  Smaller  crystals  clear  and  colorless;  often  more  or  less 
op&c|Ue,  white,  yellowish  or  brownish.  G.  —  2*377.  Refractive  index,  n  —  1-4420.  Shows 
optical  anomalies,  octahedral  faces  often  acting  as  bases  of  birefringent  sectors.  Very  easily 
fusible.    Reacts  for  water,  fluorine,  aluminium,  calcium  and  sodium. 

Third  Mineral.  Found  only  as  artif.  product  in  steam  boilers  as  deposit  from  waters 
containing  cryaiite.  Assoc,  with  cryolite  ana  chiolite  formed  in  the  same  manner.  In  small 
dodecahedrons.    Refractive  index,  n  »  1  -3632.    Completely  isotropic. 

Aluminum  Silicate.    A.  Haas,  N.  Jb.  Min.,  1,  1,  1912. 

Earthy,  compact.    Color  dull  green  to  brown.    H.  *«  1.    Low  birefrinsenoe. 

Comp.  —  A  nydrous  silicate  of  alumina,  ferric  iron  and  magnesia;  Tying  between  pynx 
phyUile  and  gUmbetite. 

Anal.  — SiO,,  5299;  AliO„32.88;  Fe80„2.45;  MgO,  4  06;  H,0,7.76:  Total,  100- 13. 

Pyf.  —  B.  B.  becomes  harder,  brittle  and  of  a  light  brown  color.  Insolunle  in  acids  except 
hydrofluoric. 

Obs.  —  Found  in  small  amount  in  the  limestone  of  northern  Tyrol. 

Magnesium  Titanate.  V.  turrfeld,  Zs.  Kr.,  47,  246,1909.  A  mineral  thought  to  be  new 
and  which  qualitatively  showed  the  presence  of  magnesia  and  titanic  acid,  was  observed  in 
minute  black,  briliant  crystals  on  the  feldspars  and  quartz  foimd  in  the  granite  druses  at 
Epprechtstein,  Fichtelgebirge.  The  crystals  showed  a  pitchy  luster  on  fresh  fracture. 
H.  =  about  6.  G.>  3*196.  Measurement  of  one  crystal  showed  the  syn^nr.etnr  of  the 
clinohedral  cla^ss,  monoclinic  system.  Forms  present:  (IlO),  (Oil),  (21  -20-1),  (168).  Elements: 
o  :  6  :  c  «  0*60660  :  1  :  0*61046;  /?  -  74**  46'  48".  The  agreement  between  observed  and 
calculated  angles  is  poor. 

Yttrium  NiobaU.  0.  Haueer,  [Ber.  Chem.  Ges.,  40,  3118,  1907],  Zs.  Kr.,  47,  690,  1909. 
Anal,  of  material  resembling  JergusonUe. 

Manganese  Phosphate.    L.  L.  FermoTj  Mem.  Geol.  Sur.  India,  37,  1909. 

Forms  flakes  in  a  spessartite-rhodonite  rock  from  Chdrg^n,  District  Ndgpur,  India.  Color 
green.    Uniaxial.    H.  —  5-5-5.    G.  «  3 -40-3 -41. 

Aluminium  Phosphate.  K.  Zimdnyi,  Zs.  Kr.,  47,  63,  1909.  A  new  mineral  associated 
with  vashegyile  (whicn  see)  incompletely  determined.  Yellow-white  color.  Friable.  Easily 
soluble  in  acids  leavine  large  amount  of  residue,  mostly  quartz.  An  incomplete  anal, 
by  Loczka  gave:  Al/)s(FejO,),  2944;  CaO,  tr.;  P^s,  27-28;  HjO,  29*15;  Insol.,  14-62; 
Total,  100-49.    Formula  perhaps  3Als08(Fe20>).2PiOB.17H20. 

Hydrous  Potassium  and  Ammonium  Sulphate.     A.  Lacroix,  Bull.  Soc.  Min.,  36,  114,  1912. 

In  smail  nodules.  Colorless.  Biaxial,  positive.  Small  axial  angle.  Preliminary  anal, 
shows  approx.:  K2SO4,  45*7;  (NH4)jS04,  281;  HiO,  250.  Found  in  guano  deposits  on 
R6union  Island. 
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NiccouTE.  Study  of  crystals  from  Biechelsdorf,  Hesse,  Germany,  were  considered  to 
bdong  to  ditrigonal-pyraminal  symmetry  class,  c  «  0-9508.  Forms:  r(lOlO),  n(17S0), 
a;(30S4),  «0354),  |/(90fe),  i;(0992),  f^(0332).  Dtirrfeld,  Zs.  Kr.,  49,  477,  1911;  from  Frieberg, 
Saxony,  idem,  ibid.,  49,  480,  1911. 

IVicholsonite.    See  mider  Aragonite, 

NiGRiNE.    See  mider  RutHe. 

OcTAHEDRrrE,  Min.,  pp.  240,  1043;  App.  I,  p.  50;  II,  p.  76.  —  Cryst  —  From  Beaume, 
Oulx,  Valley  of  Dora  Riparia;  with  new  form;  Colomba,  Riv.  Min.,  88,  35,  1909;  from  an 
albite  syenite  from  near  Em4e,  Mayenne,  France;  Vandemotte,  C.  R.,  161,  151,  1910  ;  from 
Alpe  V^ia,  near  Varzo,  Piedmont:  Lincio,  Att.  Ace.  Torino,  45.  728.  1910;  from  Fallon  granite 
p^matite,  Quincy,  Mass.,  with  (1)  prismatic  habit,  (2)  twinned  witn  (101)  as  tw.  pi.;  Palache 
«nd  Warren,  Am.  J.  Sc,  81,  533,  1911;  Proc.  Am.  Ac,  47,  125,  1911:  Zs.  Kr.,  49,  332,  1911; 
from  the  Binnental;  Desbuissons,  Bull.  Soc.  Min.,  84,  242,  1911;  Smith,  Min.  Mag.,  16,  290, 
1912^  from  Mutendele,  Congo  Free  State,  with  new  forms;  Buttgenbach.  Ann.  Soc.  Geol. 
Belgique,  83,  1912;  from  the  Virtuous  Lady  mine,  near  Tavistock;  Russell,  Min.  Mag.,  17, 
1^  1913.  Blue  crystals  with  a  large  number  of  planes  and  reaching  a  centimeter  in  greatest 
diameter  have  been  found  in  narrow  veinlets  in  a  diorite  dike  on  Beaver  Creek,  Gunnison 
Co.,  Col.;  Larsen  and  Hunter,  J.  Wash.  Ac.  Sc,  4,  473.  1914. 

Refractive  inctices  on  crystal  from  the  Binnental;  Baumhauer,  Zs.  Kr.,  47,  1,  1909. 

Offb^titb,  Min..  p.  1043.  —  Zeolite  from  druses  in  a  basalt  on  Pelew  Islands,  Caroline 
Islands,  near  offritiU  m  character;  DtUrfeld,  Zs.  Kr.,  49,  200,  1910. 

Okenite,  Min.,  p.  565.  —  Occurs  at  Crestmore,  Riverside  Co.,  Cal.,  as  alteration  product 
of  wilkeUe;  Kakle  and  Rogers,  Am.  J.  Sc,  87,  262,  1914. 

Opal,  Min.,  pp.  194.  1038;  App.  I,  p.  50;  II,  p.  76.  —  From  near  Karajnandjik,  Asia 
Minor;  Leitmeier,  Centralbl.  Min.,  561,  1910. 

Refractive  indices  with  varying  temperatures;  Rinne,  N.  Jb.  Min.,  Beil.-Bd.,  89,  388, 
1914. 

Description  of  French  occurrences  of  tripolite  under  the  name  of  zeyssalile;  Gonnard, 
Bull.  Soc.  Min.,  87,  136.  1914. 

A  porous  variety  aerived  from  the  action  of  volcanic  fumes  of  sulphur  dioxide  upon  lavas 
in  Virunga  district,  German  East  Africa,  called  schaumopal;  Hauser,  Centralbl.  Min.,  436, 
1911. 

OuGOCLABE,  Min.,  p.  322 ;1  App.  I,  p.  50;  11,  p.  76.  — Anal.  —  From  the  erruptive  rocks 
of  Loh  oelo,  Java;  Niethammer,  Min.  Mitt.,  28,  205,  1909;  from  pennatite  from  DitnS, 
Hungary;  Mauritz.  Fdldt.  K6zl.,  40,  541,  581,  1910;  from  basalt  of  Medves  near  Salg^ 
T^rjan,  Comitat  N6grdd,  Himgary;  Mauritz.  F5ldt.  Kdzl.,  40,  541,  581,  1910;  from  peg- 
matite at  Ytterby,  Sweden;  Nordenskj did,  [Bull.  Geol.  Inst.  Upsala,  9,  183,  1910],  Zs.  Kr.,  58, 
406,  1914;  from  kellyville  and  Media,  Delaware  Co.,  Pa.;  Eyerman,  [Minerals  of  Pennsyl- 
vania. Sep.  Pub.,  1911],  Zs.  Kr.,  64,  96,  1914. 

oehavior  of  mixtures  of  digodase  and  enatatiief  and  of  oUffodase  and  augite  when  melt«d 
together;  Schmidt,  N.  Jb.  Min.,  Beil.-Bd.,  27,  604,  1909.  Artif.  formation;  Baur,  Zs.  Anorg. 
Chem.,  72,  119,  1911. 

Ottbelite,  Min.,  pp.  642,  1043;  App.  I,  p.  50.  —  Anal,  from  southern  Yenisei  district, 
Siberia;  Meister,  ref.  Zs.  Kr.,  53,  595,  1914.    See  also  under  ChloriUrid. 

Orthoclasr,  Min.,  p.  315;  App.  I,  p.  50;  II,  p.  77.  —  Crystals  from  the  Fichtelg^birge, 
Bavaria;  Welzel,  [Programm  Gymnasiums  in  Hof,  1907-1908],  Zs.  Kr.,  49,  509,  1911;  of 
ndiUar  from  Val  Giuf,  Isivzzera;  Ranfaldi;  Mem.  Ace.  Line,  9,  438^  1913. 

Twins.  —  Hetero-twin  from  Hoppenstein  near  Karlsbad,  Bohemia;  Paul  and  Goldschmidt, 
Zs.  Kr.,  46,  471,  1909;  from  Mou^at,  Issoire,  Puy-de-D6me,  France;  Vigier,  Bull.  Soc.  Min.,  82, 
155,  1909;  from  Four-la-Brouque,  Puy-de-D6me,  France;  Gonnard,  ibid.,  82,  11,  1909;  84, 
48,  1911;  from  Baveno;  idem^  ibid.,  88,  251,  276,  1910. 

Crystallographic  and  optical  study  of  a  soda-rich  orthoclase  from  Porto-Scuso,  Sardinia; 
Ces^ro,  Bull.  Ac.  Belg.,  Nos.  9-10,  553,  1912.  Birefringence  of  adular  and  aanidine  (Vesuvius); 
Ces^o,  Bull.  Ac.  Belg.,  No.  7,  619,  1908. 

Anal.  —  From  augen-gneiss  from  southern  Schnalsertal,  Tyrol;  Petrascheck,  [Jb.  G.  Reichs. 


from  Pardines  and  Montaudou,  France;  Gonnard  and  Barbier,  Bull.  Soc.  Min.,  84,  235,  1911; 
of  sanidine  from  leucite  basanite  from  near  Leitmeritz.  Bohemia,  with  optical  study;  Hilsch 
and  Scheit,  Min.  Mitt.,  80,  459,  1911;  from  Lenni,  Delaware  Co.,  and  Rockville,  Bucks  Co., 
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Pa.;  Eyermaa,  FMineralB  of  Penngylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  96,  1914;  of  potaa- 
aium-eodium  feldspar  from  Ihnen  Mts.,  Russia;  Arschinov,  Sep.  Ptib.,  Moscow,  1911;  ref, 
Za.  Kr.,  68.  603,  1914;  containing  bariuni;  Tsehennak,  Min.  Mitt.,  82,  643,  1914. 

Occ.  of  calcium  in;  Schwantke,  Centralbl.  Min.,  311,  1909.    Spectroscopic  study  of  a  series 

of  ortkodase  and  microdine  specimens  showed  that  the  former  always  contained  snail  amounts 

of  either  lithium  or  rubidium  or  both,  while  those  elements  were  not  present  in  microcline; 

Barbier,  C.  R.,  146,  1330,  1908:  Bull.  Min.  Soc.,  81,  152,  1908;  Zs.  Kr.,  48,  215,  1910:  these 

conclusions  questioned;   Vemaosky  and  Revutzlqr,  C.  R.,  161,  1372,  1910;   see  also  Barbier, 

BuU.  Soc.  Mm.,  84,  117,  1911. 

Behavior  under  preBsore;  Adams,  J.  Geol.,  18,  489,  1910.  Determination  by  mnding 
methods  of  the  hardness  of  orthodase  in  relation  to  that  of  other  minerals  and  upon  different 
crystal  faces:  Holmquist,  G.  F5r.  F6rh.,  88, 281,  1911.  Mean  specific  heat  of  acru/ar;  Schulz, 
Centralbl.  Min.,  632,  1911.    Change  on  heating;  Merwin,  J.  Wash.  Ac.  Sc^  1,  59,  1911. 

Description  ci  nanidine  from  Leilenkopf  near  NiederlQtsingen,  Laacher  See  district,  Prussia; 
with  anal.;  Brauns,  N.  Jb.  Min.,  1,  43,  1909.  From  Podhom,  Marienbad,  Bohemia;  Himnel- 
bauer,  Min.  Mitt.,  81,  326.  1912.  Occ.  in  crystals  of  gem  quality  from  Itrongahy  in  southern 
Madagascar;  Lacraiz,  C.  R.,  166,  672, 1912. 

Analogy  between  crthodate^microdine  and  ensUUite^inoeruiaiile:  Wahl  [Ofvere.  Finska 
Vetenskaps-Soc.  F5rh.,  Helsingfors.  60,  No.  2,  1908],  Zs.  Kr.,  49,  303, 1911. 

Description  and  anal,  of  pseuaomorphs  after  oithodase  occurring  in  granite  near  Tirschen- 
reuth,  Bavaria;  Hezner,  Centralbl.  Min.,  607,  1914. 

Artif.  formation;  Baur,  Zs.  Anorg.  Chem.,  72,  119,  1911;  Schlaepfer  and  Niggli,  tbtd., 
»r,  52,  1914. 

\arietv  showing  blue  reflection  from  a  quarts-porphyrv  at  TepHts,  Bohemia,  called 
cglauriie:  Handmann,  [Ze.  Min.  Geol.,  Stuttgart,  1,  78,  1907],  Min.  Mag.,  16^  415,  1910. 

A  feldspar  occurring  as  phenocrysts  in  a  soda  liparite  from  Mitrowitza,  Servia, 
has  been  described  under  the  name  of  natronsanidine.  Anal,  shows  the  composition  to  be 
8KAlSis08.9NaAlSisOi.  G.  ->  2*571.  Crystals  show  prominent  development  of  c(OOl)  and 
6(010).  Extinction  on  c(001)  is  parallel  and  on  6(010)  makes  an  angle  of  2"*  52'.  2£  iias 
measured  as  37°  55'.  Ax.  pi.  is  normal  to  6(010).  Optically  ^.  The  name  natronaanidine 
is  used,  since  optically  it  has  much  the  same  relations  to  sodarorthoclase  as  sanidine  has  to 
orthoclase.    Angel,  N.  Jb.  Min.,  Beil.-Bd.,  80,  254,  1910;  Centralbl.  Min.,  424,  1911. 

Oxykertschenite.    8.  P.  Popov,  Bull.  Ac.  Sc.  St.  Pet.,  1,  127,  1907;  Zs.  Kr.,  47,  284,  1909. 

An  alteration  product  of  kert8cheniU  and  paravivianite,  often  pseudomoiphous  after  the 
latter.    Color  brown.    Streak  light  brown.    H. ->3-5.    G.">2<65. 

Comp.  —  (Mn,Mg,Ca)0.4FeiOi.3PtOft.21HtO. 

Anal.  — PfOi,  28  04;  Fefh,  41  82;  MnO,  257;  MgO,  122;  CaO,  079;  HtO,  2498; 
Total  99-42. 

Obs.  —  On  the  shore  of  the  straits  of  Kertch,  Crimea,  Russia. 

For  relations  to  kerUchenite,  vivianite,  etc.,  see  under  VivianUe, 

Pacbnoxjte,  Min..  p.  179.  —  Mineral  from  Ivistut,  Greenland,  gave,  G.  *-  2-976.  Inter- 
growths  with  ihomaenoiUe  described;  B5ggild,  Zs.  Kr.,  61,  591,  1912;  in  stalactitic  form  from 
same  locality;  idem,  ibid.,  61,  614,  1912. 

Paigbitb,  App.  II,  p.  78.  —  Analyses  go  to  show  that  it  is  probably  distinct  from  hulaite 
with  the  formula,  30FeO.5FeiOi.lSnOs.6BsOi.5Hsq:  Schaller,  Am.  J.  Sc,  29,  543,  1910; 
XJ.  S.  G.  S.,  Bull.,  490,  8,  1911;  with  description;  Knopf  and  Schaller,  Zs.  Kr.,  48,  1,  1910. 

Palaite.  W.  T.  SehdUer,  J.  Wash.  Ac.  Sc.,  2,  143.  1912;  (also  priv.  contr.;  complete 
description  to  be  published  in  U.  S.  G.  S.,  Prof.  Paper,  92). 

Monoclinic?  In  crystalline  masses.  G.  =  3-14-3*20.  Color  flesh-pink.  Refractive 
indices,  a  «  1  -652.  ^  -  1  -656,  7  -  1  -660.    2V  =  nearW  90".    Optically  -  . 

Comp.  —  Hyoious  mangaiiese  phosphate;  5MnO.2PsOft.4HsO. 

Anal.  — FeO,  7-48;  MnO,  4087;  CaO,  1-77;  Fe,Oi,  016;  PiOft,  39.02;[H,O,  1043; 
Insol.,  0-89;  Total,  100-62. 

Obs.  —  Found  at  Pala,  San  Diego,  Co.,  Cal.  Derived  from  the  alteration  of  lithiophiliU 
and  alters  into  hvreauliU, 

Paugorbkite.  Min.,  p.  398.  —  Study  of  analyses  of  asbestiform  minerals  called  by  such 
names  as  paHgorskiU,  jnlolitef  UusalliUj  mountain  cork,  mountain  leather,  etc.,  leads  to  the 
conclusion  that  thev  are  all  members  of  a  mineral  group,  called  the  paligorakite  group.  Their 
composition  is  explained  by  assuming  various  mixtures  of  a  molecule,  called  parasepiolite, 
having  the  composition  HsMgsSisOis  with  another,  called  paramcntmorHlonite,  having  the  com- 
position, HftAlsSi40ii.5HsO.  The  name  calciopaligorakUe  is  proposed  for  a  memmr  rich  in 
lime.    Fersmann.  Bull.  Ac.  Sc.  St.  Pet.,  2,  255,  637,  1908. 

Analyses  of  material  called  ^paligorskite  from  Stausvik,  Helsingfors,  Finland,  and  Cha- 
barskaja,  Gorbatof,  Gouv.  Nijui-Novgoiod,  Russia,  leads  to  formula  H^MgsAl^iTOst ;  Kasakov, 
Bull.  Ac.  St.  Pet.,  6,  679,  1911;  Zs.  Kr.,  68,  601,  1914. 
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Paracklbian.    See  under  Cdnan. 

Paragonzte,  Min.,  p.  623:  App.  II,  p.  78.  —  Optical  study;  Jbhosen,  Centraibl.  Mm.» 
33,  1911. 

PABAUkUBiONiTE,  App.  I,  p.  50;  II,  p.  79.  —  Relation  to  laurionite,  see  under  the  latter. 

Paiamontmorillonite.    See  under  Paligorakite, 

Parasepiolite.    See  under  PaligorakUe. 

Pabatacamttb,  App.  II,  b.  79.  —  Shown  to  be  a  twinned  atecomsto.    See  under  AtaeamUe. 

Parayhnaiiite.    S,  P.  Popov,  Bull.  Ac.  Sc.  St.  Pet.,  1,  127, 1907;  Za.  Kr..  47,  284,  1909. 

In  crystalline  aggregates.  Forms  present:  (401),  (401),  (110).  Color  bright  blue  in 
reflected  light  to  almost  steel-gray  in  thick  masses.  Streak  white  or  pale  bine.  H.  >  2* 
G.  -2-66. 

Comp.  —  (Fe,Mn.Mg)iP,Oi.8HiO. 

Anal,  of  crystals  from  Janisch-Takil  mine,  25  km.  south  of  Kertch,  Crimea,  Rusda,  gave: 
PjOft,  2701;  FeO,  3912;  MnO,  201;  MgO,  192;  CaO,  048;  HA  2875;  Total,  99-29. 

See  also  under  VivianUB, 

Parisite,  Min.,  p.  290;  App.  I,  p.  50;  II,  p.  79.  — Anal,  of  material  from  granite  boulder, 
near  Mukden,  Manchuria,  with  discussion  of  ohem.  comp.;  Tscheniik,  [Vh.  Min.  Ges.,  44,  507. 
19061.  Zs.  Kr.,  50,  67. 1911. 

Study  of  crystals  from  the  granite  pegmatites  of  Quincy,  Mass.;  Palache  and  Warren, 
Am.  J.  Sc.,  81,  533,  1911:  Proc.  Am.  Ac,  47,  125,  1911;  Zs.  Kr.,  49,  332,  1911;  save  the 
following.  Crystals  are  rnombohedral.  Orientation  chosen  makes  the  pyramid  ^(1123)  (see 
Sys.,  p.  290)  the  unit  positive  rhcmbohedron  (lOll).  c  ^  i  -9368.  Crystals  are  small  and 
slender.  Basal  plane  usuaBy  present.  Appearance  is  prismatie^roducea  larKelv  through  the 
oscillatory  combmation  of  steep  riiomboheorons  or  pyramids.  Three  general  nabits:  rhombo- 
hedral;  pyramidal  caus^  by  equal  development  of  ooth  orders  of  rhcmibohedrons;  pyramidal 
caused  by  presence  of  second  order  pyramids.  56  forms  presents  of  which  the  most  pronw 
inent  are  c(OOOl),  a(ll30),  t(ll23),  /(11.11.H.27),  n(b'h^'\2\  1(4489),  r(22i3),  tir(4483), 
£(404. 15),  c(3-0.5.11),  i(6-0.6.16J,  H(2(fi6),  L(5054),  A(30S2),  k{2till),  /2(40il),  r(605l), 
7(6081),  ^(041. 15),  t(0257),  «(0.3.3.10)^  €(0.9-9.25).  m(0221).  t(0652),  <r(0381). 

The  absorption  is  w  >  e  uight.  Dichroism  feeble,  ca  bright  yeUow,  e  golden  yellow.  Refrac- 
tive indices,  fi>  ->  1 .676,  e  ■■  1 .757.  (Tests  on  parisite  rrom  Muao  and  Montana  confirmed 
these  results.) 

Anal,  by  Warren: 

CO,  F  Ce/).    (LaDi),Ot  Yt^«    Fe«0,        CaO       SrO 

G. -4.320       2416        6.56        30-91        27-31        ff.        032        11-40        tr. 

NaaO        E3O         H3O         Gangue        '         O  -  2F      Total 
030         0-20  tr,  l^        102-21        276       99  46 

It  is  thought  because  of  close  crystallographic  symmetry  between  them  that  paritiu  is 
identical  with  aynchiaite.  It  has  been  shown  that  both  minerals  tdiow  the  basal  cleavage  only 
when  altered.  It  is  thou^t  probable  that  the  differences  in  chem.  comp.  art  doe  to  the 
impurity  of  the  synchisiU  material  analyzed. 

Identity  of  ayndMU  with  parisite  shown  by  comparison  ctf  their  respective  indices  of 
refraction;  Quercigh,  Rend.  Ace.  Line,  21,  (1),  581,  1912. 

Pascoite.  W.  F,  HiUebrand,  H,  E.  Merwin,  and  F.  B,  Wright,  Pn>e.  Am.  Phil.  80c.,  62, 
31,  1914;  Zs.  Kr.,  64,  209,  1914. 

Monoclinic.  In  grains.  Cleavage  poor,  probably  parallel  to  (010).  Fracture  coiiehoi<lBL 
H.  B  2-5.  G.  «  2-46.  Ck)lor  dark  red-orange  to  yellow-orange.  Streak  cadmium-yeUow. 
Luster  vitreous  to  sub-adamantine.  Pleochroism  noticeable,  a  «  lidit  cadnnum-yeUow, 
b  =  cadmium-yellow,  c  =  orange.  Absorption  c>b>a.  Refractive  indices,  a  «  1*775,  fi  ■> 
1.815,  7^1.825.  2VAra  **  50^  Dispersion  strong  and  crossed.  OptiesJly  — .  Ax.  pL 
±  (010). 

Comp.  —  Hydrous  calcium  vanadate,  possibly  CasVsOiT.llH^. 

Anal.  — VaOi,  64-6:  MoOi,  0-3;  CaO,  126;  H/).  21  6;  Undet.,  0-9;  Total,  10000. 

Pyr.  —  Easily  fusible  to  a  deep  red  liquid.  Easily  soluble  in  water.  Loses  water  readily 
on  heating. 

Obs.  —  Found  at  Minasragra,  Peru,  as  a  coating  formed  on  the  walls  of  a  mine  tunneL 

Name.  —  After  Pasco,  the  province  in  which  the  locality  of  occurrenre  lies, 

Pastreite,  Min.,  p.  969.  —  See  under  Carpkomderite  and  JarosUe, 

Patronite,  App.  II,  p.  79.  —  Occ,  etc.,  at  Minasragra,  Peru;  Hewett,  Trans.  Am.  Inst. 
Min.  Eng.,  291,  1909. 
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PsABCiTE,  App.  I,  p.  50.  —  Twin  crystal  with  anal,  from  Veta  Kica  mine,  Sierra  Mojadai 
Coahuila,  Mexico;  van  Horn  and  Cook,  Am.  J.  Sc,  81,  518,  1911;  suggested  that  correct 
formula  should  be  8(Ag,Cu)iS.As^i;  van  Horn,  ibid.,  32,  40,  1911. 

Pbctoute,  Min.,  p.  373;  App.  I,  p.  51;  II,  p.  79.  —  Anal,  from  Haslach,. Baden;  Dtlrr- 
feld,  Zs.  Kr.,  63,  182,  1913.    Artif.  formation;  Baur,  Zs.  Anorg.  Chem.,  72,  119,  1911. 

Penninitb,  Min.,  p.  650;  App.  I,  p.  51;  II,  p.  80.  — Anal,  from  Recess,  County  Galway, 
Ireland;  Hutchinson  and  Smith,  Min.  Mag.,  16,  264,  1912. 

Pentahydrocalcite.  P.  N.  Tachinvinsky,  [Ann.  Geol.  Min.  Russ.,  8,  238,  245.  1906], 
Zs.  Kr.,  46,  302,  1909.  Name  proposed  for  a  hydrous  calcite,  CaC08.5H:iO,  descrsoed  by 
Iwanov,  [Ann.  Geol.  Min.  Russ.,  8,  1906],  from  near  Nowo-Alexandria,  Russia. 

Periclase,  Min.,  p.  207;  App.  I,  p.  52.  —  Anal,  of  artif.  material  from  Stassfurt  gave: 
MgO,  99-25;  Ign.,  0-99;  InsoL,  0-31;  Total,  100-55.  This  gave  the  followins  indices  of 
refraction  at24*C.:  red,  1-7313;  yellow.  17378;  green,  1-7454;  blue,  1-7494.  'Fhere  was  a 
steady  rise  in  the  indices  with  increase  ot  temperature.  Westphal,  Centralbl.  Min.,  516,  1913. 
Artif.  formation;  Shepherd,  Rankin,  and  Wright,  Am.  J.  Sc,  28,  293,  1909;  Zs.  Anorg. 
Chem.,  68,  370,  1910. 

Perovbkite,  Min.,  p.  722:  App.  I.  p.  52;  II,  p.  80.  —  Study  of  structure,  crystal  char- 
acter and  relation  of  twinning  laws  to  those  of  cryoliXe  and  hcracUe'  Boggild,  Zs.  Kr.,  60,  349, 
1911.  Foimd  as  constituent  of  igneous  rocks  on  Beaver  Creek,  Gunnison  County,  Col. 
Refractive  index  "2*34.    Larsen  and  Huntear,  J.  Wash.  Ac.  Sc,  4,  473,  1914. 

Petalitb,  Min.,  p.  311;  App.  I,  p.  52.  —  Crystal  from  Elba  described;  Vogt,  Norsk 
Geol.  Tidsskrift,  2,  iMo.  3,  1,  1910;  with  new  forms  from  Elba;  Millosevich,  Ist.  Firense,  Sep. 
Pub.,  ''Contributo  alia  Conoscensa  della  Mineralogia  dell'Isola  d'Elba,"  1914. 

Artif.  formation  and  thermal  relations;  Ball6  and  Dittler,  Zs.  Anorg.  Chem.,  76,  39,  1912. 

Phasmagoute,  Min.,  p.  827;  App.  I,  p.  52;  II,  p.  80.  —  Crystals  from  Markirch,  Alsace; 
Dttrrfeld,  [Mitt.  Geol.  Landesanst.  EIsass-Lothringen,  7,  No.  3,  293],  Zs.  Kr.,  63,  569,  1914. 

Phabmacosiderite,  Min.,  p.  847;  App.  II,  p.  80. —  Occ.  at  the  Gabriel  mine  in  Ein- 
bachtal,  Sohwartcwald;  imrrfeld,  Zs.  Kr.,  10,  582,  1912. 

Phenacite,  Min.,  p.  462;  App.  I,  p.  52;  II,  p.  80.  —  Crystals  from  San  Miguel  di  Pira- 
cicaba,  Minas  Geraes,  Brazil,  with  new  forms;  refractive  indices  given:  Slavlk,  Bull.  Ac  Sc. 
Bohtee,  14,  1908;  ["Rozpravy''  Bdhm.  Ak.,  18,  No.  10,  1909],  Zs.  Kr.,  60,  647.  1912;  from 
same  locality  with  new  form;  c  =  0-6611:  G.  »  2-964;  Goldschmidt  and  Schroder,  Zs. 
Kr.,  46,  465,  1909;  also  with  new  forms;  Zirotoyi,  Zs.  Kr.,  47,  97,  1909;  Ann.  Mus.  Nat. 
Hung.,  7,  347,  353,  1909,  and  Slavlk,  Centralbl.  Min.,  264,  1909;  Hussak,  ihid  268. 
Crystals  from  Chatham,  N.  H.,  with  Goldschmidt  table  of  angles  of  all  known  forms;  Schaller, 
Zs.  Kr.,  48,  554,  1910;  U.  S.  G.  S.,  Bull.,  490,  53,  1911;  from  five  localities  in  Cornwall; 
Russell,  Min.  Mag.,  16,  55,  1911;  from  Framont,  Vosges  Mts.,  Alsaoe;  Diirrfeld,  Zs.  Kr.,  60, 
582,  1912. 

Artif.  formation;  Doelter,  Min.  Mitt.,  82,  129,  1913;  Ber.  Ak.  Wien,  122,  (1),  1,  1913; 
Michel,  Zs.  Kr.,  68,  538,  1914. 

Philupsite,  Min.,  p.  759;  App.  I,  p.  53;;.  II,  p.  80.  —  Anal,  of  material  from  Mont 
Simiouse,  near  Montbrison,  Loire,  France*  Barbier,  Bull.  Soc  Chim.  France,  3,  822,  1906; 
from  basalt  of  Sirg^itz  near  Ldwenberg,  Silesia;   Barbier  and  Gonnard,  Bull.  Soc.  Mm.,  83, 

79,  1910;  from  leucite  basanite  from  near  Leitmeritz,  Bohemia;  Hibsch  and  Scheit,  Min.  Mitt., 

80,  459,  1911. 

Phlogopite,  Min.,  p.  632;  App.  II,  p.  80.  —  Crystals  from  glacial  gravels  found  in  the 
government  of  Moscow,  Russia;  Fersmann,  Bull.  Ac.  St.  Pet.,  4,  733,  1910. 

Anal,  of  material  from  near  Povienetz,  Olonetz,  Russia;  Borisov,  [Trav.  Soc.  Nat.  St. 
Pet.,  40,  23.  1909],  Zs.  Kr.,  61,  286,  1912. 

Parallel  growth  with  bioiUe  and  with  ruiile  inclusions  from  Ottawa,  Canada;  Pogue,  Zs. 
Kr.,  49,  455,  1911. 

Phosgenitb,  Min.,  p.  292;  App.  I,  p.  53;  II,  p.  81.  —  Crystals  from  Mte.  Poni,  Sardinia, 
with  new  and  rare  forms;  Millosevich,  Rend.  Ace  Line,  18,  (2),  116,  1909;  from  Broken 
Hill,  N.  S.  W.;  Anderson,  Rec  Austral.  Mus.,  7,  274,  1909;  with  new  forms  from  San 
Giovanni,  Sardinia j  Ces^Lro,  Bull.  Ac.  Belg.,  No.  6,  381,  1912. 

Refractive  indices:  Baumhauer,  Zs.  Kr.,  47,  1.  1909. 

Gliding  planes;  Taricco,  Rend.  Ace  Line,  19,  (2),  278,  1910;  Mtkgge,  N.  Jb.  Min.,  1, 
43,  1914. 
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pHOBFHosiDERiTEy  Min.,  p.  823.  —  Crystals  from  S.  Giovanneddu  near  Gonnesa,  Sar- 
dinia: Pelloux,  Ann.  Mus.  Genova,  6,  46,  1913. 

Crystallographic  and  optical  relation  to  variscitej  see  under  VariscUe. 

PicKERiNOiTE,  Min.,  p.  953.  —  Anal,  from  near  Lehesten,  Thuringia;    von  WichdorfF^ 

Centralbl.  Min.,  42,  1912;   from  the  Siurovskij  glacier;  Silberminc,  Bull.  Ac.  St.  Pet.,  7,  997, 
1913. 

A  new  anal,  of  the  material  called  picroallumogene  from  Vigneria  Elba,  shows  it  to  be 
identical  with  pickerinffite;  d'Achiardi,  Proc.  Soc.  Tosc,  19,  23,  1910. 

Picroallumogene.    See  under  Pickeringite. 

PiEDMONTiTE,  Min.,  p.  521;  App.  I,  p.  53;  II,  p.  81.  —  Crystals  from  Jothvdd  in  N^nikot, 
India;  Fermor,  Mem.  Geol.  Sur.  India,  37,  1909. 

Pilbarite.  E.  S.  Simpson,  Chem.  News,  102,  283,  1910;  [J.  Nat.  Hist.  Soc.  Western 
Australia,  3,  130,  1911].  Mm.  Mag.,  16,  368,  1913. 

In  nodules.  Eartny.  Amorphous.  Color  canary-yellow.  Hydrous  silicate  of  thoriimiy. 
uranium,  and  lead.    Occurs  in  the  Pilbara  goldfield.  Western  Australia. 

PiLOLiTE,  Min.,  p.  709.  —  Anal,  of  material  from  SUchwan  Province,  China;  Stafford^ 
Min.  Mag.,  16,  294,  1910. 

See  also  under  PaliQorakUe, 

PiNiTE,  Min.,  p.  621;  App.  I,  p.  53.  —  Pseudomorphous  after  iolite  from  DtUlenberg  near 
Neualbenreuth  in  Eastern  Bavaria;  Laubmann  and  Cathrein,  N.  Jb.  Min.,  2,  11,  1911. 

PiNNOiTE,  Min.,  p.  884;  App.  II,  p.  81.  —  Study  of  material  from  Stassfurt  gave:  u  « 
1  -565,  c  =  1  -575.    G.  «  2-292.    Boeke,  Centralbl.  Mm.,  521,  1910. 

Pintadoite.    F.  L.  Hess  and  W.  T.  Schaller,  J.  Wash.  Ac.  Sc,  i,  576,  1914. 

As  an  efflorescence.  Color  from  rich  dark  green  to  lighter  green.  Slightly  pleodiroic 
in  yellow-green.     Moderate  to  high  birefringence. 

Comp.  — Hydrous  calcium  vanadate,  2CaO.V|0».9HiO;  CaO,  24-56;  V|0»,  39-91; 
HA  35-53. 

Anal.  —  After  deduction  of  insol.  and  gypsum;  CaO,  22-6;  VsO»,  42-4;  HtO,  35-0. 

Obs.  —  Found  coating  the  surfaces  of  the  sandstone  rocks  forming  the  walls  of  Canyon 
Pintado,  San  Juan  Co.,  Utah. 

PiRBSONiTE,  App.  I,  p.  53.  —  Pseudomorphs  thought  to  be  after  pirssonUe  found  m 
Cambrian  alum  schist  from  Bornhohn  Island,  Denmark;  StoUey,  [Medd.  Dansk.  Geol.  For.^ 
3,  351,  1909],  Zs.  Kr.,  60,  282,  1911;  later  shown  to  be  pseudomorphs  after  bariU,  which  see. 

PiSANiTE,  Min.,  p.  943;  App.  II,  p.  81.  —  Anal,  by  Hillebrand,  from  Bingham,  Utah;. 
Clarke,  U.  S.  G.  S.,  Bull.,  419,  1910;  of  blue  and  green  varieties  from  Isabella,  Ducktown 
District,  Tenn.;  Van  Horn,  Am.  J.  Sc,  38,  40,  1914. 

PiTTiciTE,  Min.,  p.  867:  App.  II,  p.  81.  —  A  hvdrated  arsenate  of  iron  and  calcium  found 
in  Mariinsk  District,  Tomsk,  Siberia,  is  provisionally  placed  here.  Color  chestnut-brown  to 
pitch-black,  in  thin  splinters  transparent  blood-red.  Pitchy  luster.  Conchoidal  fracture. 
iStreak  ochre-yellow.  H.  *  2-^.  G.  «  2-383.  Loses  water  on  exposure.  Under  microscope 
amorphous.  Three  anal,  given  with  varying  composition.  Alteration  product  of  arBefwpyriie^ 
PiUpenko,  [Bull.  Uni.  Tomsk,  28,  1,  1907],  Zs.  Kr.,  47,  289,  1900. 

Placodine.    See  under  Maucherite, 

Plaoioclasb  Feldbfars,  Min..  p.  325.  —  Anal,  from  andesite  found  on  Commander 
Ishind,  Behring  Sea;  Starzyliifiky,  Bull.  Ac.  Sc.  Cracovie,  675,  July,  1912. 

Influence  of  twinning  upon  development  of  crystals;  Becke,  Min.  Mitt.,  29,  445,  1910. 

2k)nal  structure  in  mineral  from  andesite  found  in  western  Mfiller  Mts.,  Central  Borneo* 
Schmutzer,  Centralbl.  Min.,  389,  1910. 

Analonr  between  pUigiodase  feldspars  and  pyroxene  group;  Wahl,  [Cfvers.  Finska  VeteD»> 
kaps-Soc.  F6rh.,  Helsingfors,  60,  No.  2,  1908],  Zs.  Kr.,  49,  303, 1908. 

Plagionite,  Min..  p.  118;  App.  I,  p.  54;  II,  p.  81.  —  Critical  discussion  of  crystals  wi 
relations  to  heteromorphUe  and  semseyUe;  Zambonim^  Riv.  Min.,  41,  1,  1P12. 

Platinum,  Min.,  pp.  25,  1044;  App.  I,  p.  54;  II,  p.  82.  —  From  Ural  fMta.;  anal.r 
Duparc  and  Uoltz,  Min.  Mitt.,  29,  498,  1910;  occ.j  Duparc.  Arch.  Sc.  Genf.,  30,  379,  191(ir 
structure;  Beck,  [Leipz.  Nachr.,  59,  387,  1907],  Zs.  Ex.,  47,  172,  1900. 
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PUtynite.    G,  Flink,  Ark.  Kemi,  Min..  GeoL,  8,  No.  35.  1,  1910. 

Rhombohedral.  Good  cleavage  parallel  to  base  ana  less  perfect  parallel  to  rhombo- 
hedron.  Base  :  rhombohedron  =  64°  46'.  c  =  1  -226.  H.  =  2-3.  0.  =  7-98.  Color  like 
graphite.    Streak  shining. 

Comp.  —  PbS.BitSe,. 

Anal.  — %  Mauzelius:  Bi,  48-98;  Pb,  25-80;  Cu,  0-32;  Fe,  0-30;  S,  4-36;  Se,  18-73; 
Insol.,  0-36;  Total,  98- 35. 

Obs.  —  In  small  lamells  inclosed  in  quartz  at  Falun,  Sweden. 

Name.  —  Derived  from  xXan^wiy,  to  spread  otd. 

PLUifBoauMMiTE,  Min.,  p.  855;  App.  II,  p.  82.  —  Comp.  and  chem.  relations,  see  under 
Alunite. 


Plttmbojarosite,  App.  Hi  P*  82.  —  Anal,  and  description  of  material  found  at  American 
Fork,  Utah;  Hillebrand  and  Wright,  Am.  J.  Sc,  80,  191,  1910.  Occ.  with  anal,  at  various 
mines  in  Beaver  County,  Utah;   Butler  and  Schailer,  Am.  J.  Sc.  82,  418,  1911;   Zs.  Kr.,  60, 


114,  1911;   U.  S.  G.  S.,  Bull.,  609,  81,  1912.    Occ.  in  various  piaces  in  tjtah  with  analvses; 
Butler,  Econ.  Geol.,  8.  311,  1913. 

Relations  to  similar  minerals;  Schaller,  Am.  J.  Sc.,  82,  363,  1911.    See  also  under  Alunite. 

Plumboniobite.    0.  Haueer  and  L.  Finkh,  Ber.  Chem.  Ges.,  42,  633,  1909:  48,  417.  1910. 

Amorphous.  Conchoidal  fracture.  H.  «  5-5*5.  G.  ■«  4-801-4-813.  Color  dark  brown 
to  black.    Streak  leather-brown. 

Comp.  —  A  niobate  of  yttrium,  uranium,  lead,  iron,  etc. 

Anal.  — 
NbjOi   Ta,0»     TiO,       UO,        ¥/)«       PbO      FeO      CaO      Hrf)     N,,He     CO,      Total 
4615      1-18      1-20      13-72      14-26      7-62      5-70      305      6-38      9-22      019      99-67 

4700  1-42      13-74      14-51      7-08      6-33      3-11       ....       551       ....       9970 

46-03      1-20      0-90      13-60      14-12      7-55      5-15      2-84       ....      6-23       ....      97-62 

Obs.  —  Found  in  the  mica  mines  at  Morogoro,  German  East  Africa. 
Plumobite.    See  under  Jamesoniie. 

POchite.  F.  KcUzer,  [Oesterreich.  Zs.  Berg-  und  Hflttenwesen,  69,  229,  1911],  Zs.  Kr., 
64,  408,  1914. 

Amorphous.  H.  »  3-5-4.  G.  —  3*695.  Conchoidal  fracture.  Color  reddish  brown^ 
Streak  brown.    Opaoue.    Luster  dull  to  greasy. 

Comp.  —  HieFeiMn^isOzt. 

Anal.  — SiO,,  15-28;  AljO,,  3-66;  Fe,0,,  49*50;  MnO,  14-77;  CaO,  1-96;  MgO,  0*84; 
BaS04,  0-86:  P,  0-42;  S,  0-03;  HA  12-06;  Total,  99*38. 

Obs.  —  Found  in  the  iron-ore  deposits  near  VareS  in  Bosnia. 

Name.  —  After  Franz  Pdch,  Chief  of  the  Dept.  of  Mines,  Bosnia-Herzegovina. 

PoDOLiTE,  App.  II,  p.  82.  —  Probably  identical  with  dahUite;  Schaller,  Am.  J.  Sc.,  80» 
309,  1910;  Zs.  Kr.,  48,  559,  1910;  U.  S.  G.  S.,  BuU..  609,  96,  1912.  A  distinct  difference 
between  podoUte  and  daJiUUe  mamtained  and  the  following  new  analysis  of  podolite  given; 
Hydroscopic  water,  0-37;  Water  of  crystallization,  1  16:  CaO,  50-72;  Prf),,  37*08;  COt,  432; 
F,  0-29;  SiOs,  4*18;  Organic,  0*52;  Total,  98*64.    Tschirwinsky,  Centralbl.  Min.,  97,  1913. 

PoLiANiTE,  Min.,  p.  236;  App.  I,  p.  54.  —  Pseudomorphs  from  Flatten,  Bohemia,  after 
manganite  composed  of  small  crystals  of  polianite  with  cleavage  faces  parallel  to  the  prism 
faces  of  the  original  manganite.  From  angle  8(111)  :  m(llO)  «  46''  53'  the  value  c  »  0-6621 
was  calculated.  Twins  from  the  same  locaJit^  showins  rosette  of  tabular  crystals  with  (301). 
and  (032)  as  twinning  planes  also  described;  Rosati  and  Steinmetz,  Zs.  Kr.,  63,  394,  1914. 

PoLTBASiTB,  Min.,  pp.  146,  1045;  App.  I,  p.  54.  —  Cr>'stals  from  Sarrabus,  Sardinia, 
with  new  forms;  Pelloux,  Ann.  Mus.  Genova,  4,  194,  1909. 

Anal,  of  material  from  Las  Chipas,  Sonora,  Mexico;    Ungemach,  Bull.  Soc.  Min.,  88,  375^ 

1910. 

Suggested  that  correct  formula  should  be  8(Ag,Cu)8S.SbsSs;  Van  Horn,  Am.  J.  Sc,  82,^ 

40,  1911. 

PoLTCRABE,  Min.,  p.  744;  App.  I,  p.  55;  II,  p.  82.  —  Anal,  from  S&tersdal;  Hauserand 
Wirth,  Ber.  Chem.  Ges.,  42,  4443,  1909. 

PoLTMiGNiTE,  Min.,  |k  743.  —  Anal,  of  material  from  an  unknown  locality  in  Siberia;^ 
Tschemik,  Bull.  Ac.  St.  Pet.,  2,  75,  1908;  Zs.  Kr.,  60,  66,  1911. 

Ponite.    See  under  Rhodoehronie, 
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PowELLiTEf  Min.,  p.  089;  App.  I^  p.  55;  II,  p.  82.  —  Anal,  of  material  from  Kaiysch 
mines.  Minissinsk,  Gouv.  Yeniseisk,  Siberia;  Nenadkewitsch,  Trav.  Mus.  Geol..  Ac.  Sc,  St. 
Pet.,  6,  37,  1911;  Zs.  Kr.,  53,  609.  1914;  from  the  gold  washinn  from  Nishe-Borsmky,  Trans- 
baikalia, Siberia;  Kusnetzov,  Bull.  Ac.  St.  Pet.,  6,  897,  1911;  Zs.  Kr.,  58,  601,  1914. 

pREHNiTBj  Min.^  p.  630;  App.  I,  p.  65;  II,  p.  82.  —  Cryst.  —  From  Guanajuato,  Mexico; 
Hlawatsch,  Mm.  Mitt.,  29,  249.  1910;  from  contact  zones  near  Kristiania.  Norway;  Gold- 
schmidt,  Videnskapsselskapets  Skrifter,  No.  1,  386,  1911;  from  the  Lizard  aistrict,  Uomwall; 
Russell,  Min.  Mag.,  16,  217,  1912;  from  Tafatal,  near  Horn,  Lower  Austria,  with  new  form; 
Himmelbauer,  Min.  Mitt.,  82,  140,  1913. 

Anal.  —  By  Schaller  from  Lower  Cal.;  Clarke,  Bull.  U.  8.  G.  8..  419,  1910;  from  Rock- 
hill,  Bucks,  Co.,  Pa.'  Eyerman,  [Minerals  of  Penne^lvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  54,  98, 
1914;  from  Tiriolo,  Catanzaro,  Italy;  Panichi,  Rend.  Ace.  Line,  20,  (2),  421,  618,  1911;  from 
Helsingfors,  Finland,  with  determination  of  optical  properties;  Laitakari,  G.  For.  Forh.,  36, 
432,  1914. 

Occ.  at  Koundidi  Pass  in  French  Guinea;  Aztoa,  Bull.  Soc.  Min.,  86,  127,  1913;  at 
Djebel-Melah,  Algeria;  idem,  ibid,,  87,  124.  1914. 

Anal.  and. 'description  of  an  iron-ricn  prehnite  (FeiOa  "  6-68%}  fnxn  Adams  Sound, 
Admiitdty  Inlet,  Baffin  Island,  Franklin.  Suggestion  made  that  the  name,  ferroprehnUe,  be 
given  to  such  varieties.  Johnston,  Canada  Geol.  Sur.,  Victoria  Memorial  Mus.,  Bull.,  1,  96, 
1913. 

Preslite.    See  under  Tsumebite, 

Proubtite,  Min.,  p.  134;  App.  II,  p.  83.  —  Crystals  from  Markirch,  Alsaoe;  Durr, 
[Inaug.  Diss.,  Straasburg,  1907;  Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  6.  183,  1907], 
Zs.  Kr.,  47,  303,  1909;  from  Chihuahua,  Mexico,  with  new  form;  Ungemach,  Bull.  Soc.  Mtn., 
38,  376,  1910. 

Anal,  of  material  from  Veta  Rica  mine.  Sierra  Mojada,  Coahuila,  Merioo;  Van  Horn, 
Am.  J.  Sc,  85,  23,  1913. 

Pseudodeweylite.    See  under  Deweylile, 

Pseudoli^tarosite.    A,  Laercix,  Min.  de  la  France,  4,  469, 1910. 

Alteration  product  intermediate  between  triphyliU  and  heterosite.  Detected  only  by 
difference  in  optical  character.    From  Bureaux,  Haute-Vienne. 

Pseudojadeite.    A.W.G,  Bleeck,  Rec.  Geol.  Sur.  India,  86,  254, 1908. 
A  mineral  similar  to  jadeite  with  G.  *  2-577,  occurring  at  Taumaw,  Kachin  Hills,  Upp-er 
Burma. 

Psendo-l&Tepite.    A.  Lacroix,  [Arch.  Mus.  Paris,  8,  60,  1911],  Min.  Mag.,  16,  370,  1913. 
Resembles  tavenite,  but  differs  in  optical  orientation.    Detected  in  thin  section  of  nepheline- 
syenite  from  Los  Islanos,  West  Coast  of  Africa. 

Pbeudonephelite.  Zambonini,  Rend.  Ace.  Napoli,  83,  1910;  Zs.  Kr.,  6SL  313.  1913; 
studying  the  nepheline-like  mineral  occurring  in  the  druses  of  the  leucitite  from  Ci^po  oi  Bove 
near  Ilome.  which  was  ori^nally  called  pseudonepheHUf  concludes  it  is  a  defimte  species 
and  gives  tne  following  description.  Hexagonal,  hemirogrphic  (hemimprphic  character  detei^ 
mined  by  etching),  c  •=  0-8368.  Forms  observed:  (1010),  (1120)^  (1011),  (0001).  (0001)  : 
(lOll)  -  44®  1'.  Crystals  usually  elongated  ||  c-axis,  and  showing  only  prism  and  base. 
OpticaUy  -.    w  =  1-6472,  <  =  1-6436.    H.  =6.    G.  =  2-68. 

Comp.  —  (Na,K)AlSiO«. 

Anal.  — SiOt,  39-91;  AUOi,  3304;  Fe*0*,  214;  CaO,  265;  Narf),  12-75;  KA  1006; 
Total,  10046. 

PsiLOMBLANE,  Min.,  p.  257:  App.  II,  p.  83.  —  Anal,  from  peninsulas  of  Kertch  and 
Taman^  Crimea;  Popov,  Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet.,  4,  99.  1910;  Zs.  Kr.,  52,  606,  1913; 
from  different  occurrences  in  India;  Fermor,  Mem.  Geol.  Sur.  India,  87,  1909. 

PucHERiTE,  Min.,  p.  766; '  App.  II,  p.  83.  —  Occ.  in  pulverulent  form  from  San  Diego 
Co.,  Cal.,  with  anal.;  Schaller,  Zs.  Kr.,  49,  229,  1911;  J.  Am.  Chem.  Soc.,  88,  162,  1911. 

PuRFUHiTB.    See  under  Hetero8ite. 

Pyrargyrite,  Min.,  p.  131;  App.' I,  p.  66;  II,  p.  84.  —  Crystals  from  La  Lu«,  Guana- 
juato, Mexico;  Ungemach,  Bull.  Soc.  Mm.,  83,  375,  1910;  from  various  Hungarian  localities 
with  new  form;  Toborffy,  Foldt.  KoeI.,  40,  360,  436,  1910;  from  NagybAnya,  Hungary,  with 
new  forms;  Zimdnyi,  Ann.  Mus.  Nat.  Hung.,  9,  261,  269,  1911;  anal,  from  same  locality; 
Loczka,  [Ann.  Mus.  Nat.  Hung.,  9,  318,  320,  1911],  Zs.  Kr.,  54,  186,  1914. 
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Ptbite,  Min.,  pp.  9^  1046;  App.  I,  p.  56;  II,  p.  84.  —  Cryst.  —  The  following  descrip- 
tions give  new  forms:  from  Porkura,  Comitat  Hunyad,  Hunoary;  Rosick^,  [Bull.  Ac.  Sc. 
Bohtoie,  8,  (37),  1,  1903],  Zs.  Kr.,  47,  294, 1909;  from  Nagolnij  Krjasch,  Provmce  of  Don  Cos- 
sacks, Russia,  with  anal.:  Samojlov,  [Mat.  Mm.  Russ.,  23,  1,  1906],  Zs.  Kr.,  46,  287,  1909; 
from  Cornwall,  Lebanon  County,  Pa.;  Travis,  [Inaug.  Diss.,  Proc.  Am.  Phil.  Soc.  46,  No.  183. 
131,  1906],  Zs.  Kr.,  47,  302,  1900:  from  the  Hungarian  localities  of  Csunvdny  (with  anal.)  and 
Alm^isel,  near  Kasanesd  and  Porkura,  Comitat  Sunyad;  Liffa,  [F6ldt.  Kdsl.,  88,  405,  1908], 
Zs.  Kr.,  48,  441,  1910:  from  Elba;  Panichi,  Riv.  Min.,  88,  12,  1909;  from  Bin^am,  Utah; 
Rogers.  Am.  J.  Sc,  87,  467.  1909;  from  Saj6hdza,  Comitat  Gdm6r,  Hungary;  Zim^yi,  Zs. 
Kr.,  48,  230,  1910;   from  Dogndcska,  Banat,  Hungary;    Ziminyi,  [Ann.  Mus.  Nat.  Hung., 

11, 19131;  Zs.  Kr.,  68,  10, 1913;  Foldt.  K6zl.,  40,  560,  591,  1910;  [Ak.  fertesftS,  24,  329,  1910], 
Zs.  Kr..  68,  57,  1913;  Ffildt.  K6zl.,  41,  616,  1911;  from  Monzoni,  Tyrol;  Tacconi,  Mem.  Ace. 
Line,  8,  736,  1911;  from  Dogn^U»ka,  Banat,  Hungary,  and  table  of  all  known  forms;  Zi- 
m^yi,  F6ldt.  K6zl.,  42,  838.  1912. 

CiysUls  from  D4va.  Comitat  Hunyad^  Hunraiy;  Maros,  [Fdldt.  Kj6z1.,  88,  230,  1908], 
Zs.  Kr.,  48,  446,  1910;  from  Swedish  localities:  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  11,  1, 
1908;  from  Chester,  Mass.;  Palache  and  Wooa,  Proc.  Am.  Ac,  44,  641,  1€C0;  from  Gavor- 
rano,  Tuscany,  Italy;  Martelli,  Rend.  Ace.  Line,  18,  (2),  661,  1909:  from  Beaume  near  Culx, 
Piedmont,  Italy;  Colomba,  Riv.  Min.,  88,  35,  1909;  from  Facebaja,  Hungary;  Mauritz, 
(F6ldt.  Kozl.,  89,  394,  503,  1909],  Zs.  Kr.,  60,  634,  1912;  from  Novi-Seher,  nearZcp^e,  Bosnia; 
Low,  Fdldt.  KOzL,  41  190,  1911;  from  Caravaca,  Murcia.  Spain:  Ar^valo,  [Boll.  ?oc.  Esp. 
Hist.  Nat.,  Feb.,  1911],  Zs.  Kr.,  49,  303,  1911;  from  Kingsbridge,  New  York  City;  Whitlock, 
N.  Y.  State  Mus.  Bull.,  168,  183.  1912;  from  Spanish  Peaks.  0)1. ;  Zimdnyi,  Zsw  Kr..  61,  146, 
1912:  Ann.  Mus.'  Nat.  Hung.,  10,  640,  648,  1912:  from  Zipaquira,  Colombia;  Scnnaebele, 
Zs.  Kr.,  60,  594,  1912;  from  Muong-Sal,  Indo-Chma;  Tronquoy,  Bull.  Soc.  Min.,  87,  129, 
1914. 

Critical  discussion  of  twinnins  laws;  Smolaf,  Zs.  Kr.,  68,  461,  1913;  a  skeleton  crystal 
from  Pfibram,  Bohemia;  idem,  ibia.f  501. 

Behavior  under  pressure;  Adams,  J.  Geol.,  18,  489,  1910.  Studv  of  crystals  of  pyrtie  and 
marcasite  from  various  localities  show  Uiat  pyrite  is  the  harder  of  the  two.  The  hardness  of 
any  face  does  not  vaiy  with  the  direction  and  the  hardness  of  the  different  faces  of  the  same 
crystal  is  constant.  Evidence  is  found  to  place  pyrite  in  the  tetrahedral-pentagonal-dodecahedra} 
class.    Poschl,  Zs.  Kr.,  48,  572,  1910. 

Chem.  constitution;  Benedik,  [Magy.  Chem.  Foly6irat,  14,  85,  1908],  Zs.  Kr.,  48,  447, 
1910:  Plumroer,  J.  Am.  Chem.  Soc,  88,  1487.  1911. 

jbetermination  in  presence  of  marcasiie  by  the  Stokes  method;  Allen  and  Crenshaw,  Am. 
J.  Sc^  88.  371,  1914. 

Conaitions  of  formation  and  relation  to  marcanie  and  thermal  relations;  Allen,  J.  Wash. 
Ac.  Sc,  1,  170,  1911;  Allen,  Crenshaw,  Johnston,  and  Larsen,  Am.  J.  Sc,  38,  169,  1912;  Zs, 
Anorg.  Chem.,  76,  201,  1912. 

PnioAURrnB,  Min.,  p.  256;  App.  I,  p.  56;  II,  p.  84.  —  Anal,  of  material  from  LAngban, 
Sweden;  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35,  1,  1910. 

Ptrochlobe,  Min.,  p.  726;  App.  I,  p.  56;  II,  p.  84.  —  Anal,  of  material  from  granite 
found  at  the  Darjal  gorge  on  the  Terek  River,  Northern  Caucasia,  Russia;  Tschemik,  Bull. 
Ac.  St.  Pet.,  8,  366,  1909;  Zs.  Kr.,  61,  93,  1912. 

Ptrocbboitb,  Min.,  p.  253;  App.  Hf  P*  84.  —  Crystals  from  L&ng|>aa,  Sweden,  show  in 
large  development  the  new  form,  o(1012);  Flink,  Ajk.  Semi,  Min.,  Geol,  8,  No.  35,  1,  1910. 

Ptrolusite,  Min.,  pp.  243,  1045;"  App.  I.  p.  56;  II,  p.  84.  —  Anal,  from  Cajabona, 
Alghero,  Italy;  Serra,  Kend.  Ace.  Line,  20,  (1),  120,  1911.  Chem.  constitution;  Benedik 
(Magy.  Chem.  Foly6irat,  14,  85,  1908],  Zs.  Kr.,  48,  447,  1910. 

Ptromorphitb.  Min.,  p.  770;  App.  I,  p.  66;  II,  p.  84.  —  Crystals  from  near  Rheinbreit- 
bach  am  Rhein,  with  anal.;  Brauns,  Centralol.  Min..  267,  1909;  from  Society  Girl  mine,  Mo^e 
District,  southeastern  British  Columbia,  with  new  form.  AnaJ.  of  yellow  and  green  varieties; 
Bowles,  Am.  J.  Sc,  86,  40,  1909;  from  Ems,  Nassau,  and  Broken  Hill,  N.  S.  W.,  with  new 
forms;  idem,  ibid.*  92,  114,  1911;  twin  with  tw.  pL,  (ll22),  from  Ems,  Nassau;  Goklscbmidt 
and  Schrdder,  Zs.  Kr.,  61,  362,  1912;  crystals  from  the  Gabriel  mine  in  Einbachtalj  Schwartz- 
wald;  Dtirrfeld,  Zs.  Kr.,  60,  682,  1912;  from  Reichenbach,  near  Lahf,  Baden;  idenif  t^id'., 
MO,  586,  1912. 

Anal,  from  Cosihuiriachic,  Mexico;  Ungemach,  BuH.  Soc.  Min.,  88, 37)6.^1/910;  from  Wheatley 
mine,  Chester  Co.,  Pa.;  Eyerman,  [Minerals  pf  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64, 
100,  1914. 

Ptrcwhtllitb,  Min.,  p.  691;  App.  I,  p.  66;  II,  p.  85.  -—  Optical  study;  Johnsen,  CeutialU. 
Mm.,  as,  1911. 
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Anal,  of  material  from  Nagolnij  Erjasch,  Province  of  Don  Coasaeks,  RuflBiA;  SamojloTt 
[Mat.  Min.  Russ.,  28,  1,  1906],  Zs.  Kr.,  46,  287,  1900. 

Ptroxeke,  Min.,  pp.  352, 1045;  App.  I,  p.  56;  II,  p.  85.  —  Cryst.  —  Diopside.  — ^^Relations 
between  diopsidef  enstatite,  hedenheraUef  cegirtte  and  spodumene  discussed;  Zambonini,  Zs.  Kr., 
46,  1,  1909.  Ciystals  from  the  following  localities  described:  Rotenkopf  inlZiUertal,  Tvrol, 
with  new  form;  Schwarzen  Wand,  HollersbachtaL  in  the  Hohe  Tauem,  Tyrol,  with  rare  lonn 
(Il2);  Wildkreuzioch,  Tyrol,  with  new  form;  Kafvdtorp,  near  Nya  Kopparberg,  Sweden; 
Achmatovsk,  Ural  Mts.;  Testa  Ciarva,  Ala  'VBllev;  Saulera,  Ala  vall^,  with  new  form.  A 
table  is  given  of  all  previously  observed  forms  with  discussion  of  frequency  of  occurrence.  A 
list  of  the  various  combinations  of  forms  observed  is  given.  Similar  tables  are  ^ven  for  the 
iron-rich  diopsides.  Crystals  otldiopside  from  lazurite  locality  south  of  Lake  Baikal,  Siberia; 
Fersmann,  Bull.  Ac.  St.  Pet.,  4,  465,  1910;  from  Ala,  Piedmont;  Goldschmidt  and  SchroedeTy 
Zs.  Kr.,  49,  135,  1910;  from  S.  Vincent  e  Chatillon.  Valle  d'Aosta,  Italy;  Pelloux,  Ann.  Mus. 
Genova,  6,  25,  1913;  from  island  of  Nisi,  .£gean  Sea;  Grill,  Mem.  Ace.  Linc^  10,  14,  1914; 
diopside  from  Vasko,  Comitat  Kras86szdr<§ny,  Hungary,  with  optical  study;  Tobor£fy,  [Ann. 
Mus.  Nat.  Hung.,  9,  278,  281^  1911],  Zs.  Kr.,  64,  185, 1914.  AugUe.  —  From  Birsawdii,  Puy- 
de-D6me  and  from  Saint-Pauhen,  Haute-Loire,  France;  Gonnard,  Bull.  See.  Min.,  S4, 16, 1911; 
containing  titanium  with  new  forms  from  boulder  of  sabbro  found  in  Waimea  Canyon.  Hawaii; 
Schaller.  U.  S.  G.  S.,  Bull.,  609.  85,  1912;  from  Podhom  Mt.,  near  Marioibad,  Bohemia; 
Himmeloauer,  Min.  Mitt.,  31,  323,  1912;  from  a  furnace  slag;  Rlisberg,  Centralbl.  Min.,  689, 
1913.  Crystals  of  vyroxene  from  Jerome  Park  reservoir,  New  York  City,  with  new  forms; 
Whitlock,  N.  Y.  State  Mus.,  Bull.,  183, 1912. 

An  augite  occurring  as  phenocrysts  in  a  dark  glassy  ma^gnetite-bearing  rock  near  Penny- 
gad,  Island  of  MuU,  was  found  to  be  practically  uniaxial  in  character.  Refractive  indices^ 
d)  »  1-714,  e  s  1*744.  Pleochroism  marked,  &>  smoky  brown,  c  pale  yellow.  Anal,  given*. 
Hallimond,  Min.  Mag.,  17,  97,  1914. 

Anal.  —  Diopside,  —  Chromiferous  from  the  Colossus  diamond  mine,  South  Africa; 
Mennel,  [Rep.  So.  African  Ass.  Adv.  Sc.,  104,  1906],  Zs.  Kr..  62.  418,  1913;  also  from  chiysolite 
bombs  found  in  the  basalt  tuffs  of  southern  SWria;  Scnadler,  Min.  Mitt.,  32,  485,  1914; 
from  Unionville,  Chester  Co.,  and  Bucks  Co.,  ra.;  Eyerman,  [Minerals  of  Pennsylvania, 
Sep.  Pub.,  1911],  Zs.  Kr.,  64,  96,  1914;  from  volcamc  bombs  found  in  the  district  of 
Laacher  See,  Prussia;  Braims,  N.  Jb.  Min.,  Beil.-Bd.,  39, 79. 1914.  Augite,  —  From  Gerringong^ 
N.  S.  W.;  FoxalL  J.  Roy.  Soc.  N.  S.  W.,  88,  402.  1904:  m  augite-endesite  and  its  alteratioD 
products,  from  Tschakwa,  near  Batum  on  the  Black  Sea;  anal,  of  alteration  product  from 
Frisarka,  Gouv.  Volhynia,  Russia;  GUnka,  Trav.  Soc.  Nat.  St.  Pet.,  24,  No.  5,  1.  1906;  Zs. 
Kr.,  46,  283,  1909;  from  meteorite  from  Angra.  Brazil;  Ludwig  and  TschermaK,  Min.  Mitt., 
26,  110,  1909;  from  basalts  occurring  at  the  following  places  in  the  Rh6n  district,  liebhards, 
Sparbrod.  Todtenkdpfchen.  Pferddcopl,  Gehtilfensberg,  with  dicussion  of  chemical  constitution; 
CUilkin,  r>4 .  Jb.  Min.,  Beil.-Bd.,  29, 681, 1910;  from  rocks  of  Borschtschowotschny  Mt.  range,Trana- 
baikalia,  Siberia;  Kusnetzov,  Bull.  Ac.  St.  Pet.,  4,  711,  1910;  Zs.  Kr.,  62,  518,  1913;  from 
the  volcanic  region  of  the  Central  Plateau,  France;  Gonnard  and  Barbier,  Bull.  Soc.  Mm.,  84, 
228,  1911;  from  basalt  of  Medves,  near  Salg6-Tarj4n,  Comitat  N6griUi,  Hungary-  Maurita, 
F5ldt.  Kdzl.,  40^  541,  581,  1910;  of  augite  found  as  nodules  in  basalt  flows,  north  of  Scano, 
Sardinia;  Washmg^ton,  J.  Geol.,  22,  747,  1914;  of  the  augUea  of  the  diorite-gabbro  of  the  upi>er 
ValteUina,  Italy,  with  optical  study;  KUchler,  Chem.  der  Erde,  1,  58, 1914;  with  optical  descrip- 
tion and  refractive  indices  of  iilaniferoua  augite  from  Bail  Hill  near  Sanquhar.  Dumfriesshire; 
Scott,  Min.  Mag.,  17,  100,  1914.  Anal,  of  manganhedenbergiie  from  Junaw^  District,  N4gpur, 
India;  Fermor,  Mem.  Geol.  Sur.  India^87,  1909;  of  (Bgirite4ike  pyroxemee  from  Mooeeck  near 
Golling,  Salzburg,  Austria;  Doht  and  Hlawatsch,  Vh.  G.  Rdchs,  79,  1913;  of  saHie  from  sei^ 
pentine  from  Markirch,  Alsace;  Rhein,  [Inaug.  Diss.,  Strassburg,  1907;  Mitt.  Geol.  Lande-> 
sanst.  Elsass-Lothiingen.  6, 132],  Zs.  Kr.,  47,  308, 1909;  of  j^ereonite  by  Steiger  and  of  echefferite 
by  Schaller  from  Frankhn  Furnace,  N.  J.;  Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  576, 
1909;  of  hedenbergile  from  Mte.  Arco,  Elba;  Manasse,  Mem.  Soc.  Tosc.,  28,  118,  1912.  Anal, 
of  pyroxene  from  the  Ihnen  Mts.,  Russia;  Baljankin,  [Ber.  Poly  tech.  Inst.  St.  Pet.,  12,  135, 
1909],  Zs.  Kr.,  61,  283,  1912;  from  near  Reading,  Pa.;  Smith.  Proc.  Ac.  Nat.  Sc.,  62,  538, 
1910;  of  different  varieties  from  contact  zones  near  Kristiania,  Norwav:  Goldschmidt,  Videna- 
kapssel^apets  Skrifter.  No.  1,  335,  1911;  of  material  from  the  Maigeistal,  Switzerland; 
Grubemann,  Festschr.  Uni.  Ziinch,  1914. 

Discussion  of  chemical  constitution  of  the  augitea  containing  alumina;  Tschermak,  Min. 
Mitt.,  82,  520,  1914.  Study  of  the  variation  in  chem.  comp.  of  the  augites  containing  idumina 
with  tabular  review  of  previous  anal.;  Boeke,  Zs.  Kr.,  68,  445,  1913;  also  Zambonini,  Mem. 
Ace.  Sc.  Napoli,  16,  19x4.    R61e  of  water  in;  Allen  and  Clement,  Zs.  Anoi%.  Chem.,  68,  317, 

1910. 

Deformation  of  diopside  imder  pressure;  Adams,  J.  Geol.,  18,  489^  1910. 

Occ.  of  diopside  in  crystals  of  gem  quality  from  Itrongahv  m  southern  Madagascar; 
Lacroix,  C.  R.,  166,  672,  1912.  Augite  in  dike  rocks  from  Espichel,  Portugal;  SouzarBrandAo, 
[Ann.  Polytech.  Ak.  Porto,  2,  1,  1907],  Zs.  Kr.,  49,  292,  1911;   occ.  of  violan  in  manganese 
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deposits  of  St.  Marcel,  Piedmont,  Italy.  Optical  description.  Priehausser.  Zs.  prakt.  Geol., 
17,  396,  1909.  Occ.  of  foMoiU  in  limestone  at  CandogUa,  Toce  valley,  Italy;  Tacconi,  [Att. 
Soc.  Ital.  Sc.  Milano,  60,  55,  1911],  Zs.  Kr.,  54,  388,  1914. 

Analogy  between  pyroxene  and  plagioclase  feldspar  groups;  Wahl  [Ofversigt  Finska 
Vetenskaps-Soc.  F5rh.,  60,  No.  2,  1908],  Zs.  Kr.,  49,  303,  1908. 

Behavior  of  mixtures  of  oLigodaae  and  augiie  when  melted  together;  Schmidt,  N.  Jb. 
Min.,  Beil.-Bd.,  27,  604,  1909.  Experiments  concerning  the  crystalluing  together  of  diopnde 
and  jadeite'  Schumofif-Deleano,  Centralbl.  Min.,  227,  1913.  Artif.  formation,  thermal  char- 
acters of  diopnde  and  relation  to  magnesium  and  calcium  silicates;  Allen,  tSliite,  Wright, 
and  Larsen,  Am.  J.  Sc,  27,  1,  1909.    Experiments  with  melts  containing  various  mixtures 


melts  in  the  ternary  system,  diopside-forsterite-silica:  Bowen,  Am.  J.  Sc,  88,  207,  1914;  Zs. 
Anorg.  Chem.,  90,  1,  1914.  Artif.  formation  of  a  chrome  diopnde;  Doelter,  Min.  Mitt.,  82, 
131,  1913;  Ber.  Ak.  Wien,  122,  (1),  1,  1913. 

Blanfordite.    Description;  Fermor,  Mem.  Geol.  Sur.  India,  87, 1909. 

Pyroznumgite.  W.  E,  Ford  and  TF.  M,  Bradley;  Am.  J.  Sc,  86,  169,  1913;  Zs.  Kr.,  68, 
225,  1913. 

Triclinic  Cleavage  parallel  to  two  prism  faces,  one  cleavage  being  notably  more  dis- 
tinct than  the  other.  Angle  between  two  cleavages  »  91^  50'.  Parting  plane  parallel  to 
6(010)  observed.  An^e  between  6(010)  and  better  cleavage  »  45^  14'.  Optically  +•  n 
between  1  -75  and  1  -76.  2V  —  30^  approx.  Extinction  on  6(010)  practicallv  parallel  to 
direction  of  c  axis.  Extinction  on  artincisi  plane  in  prism  sone  and  at  right  angles  to  S(010)  «  45®. 
H.  B  5-5-6.  G.  B  3-80.  Luster  vitreous  to  resinous.  Color,  amber,  ydlowish  brown, 
reddish  brown  to  dark  brown.    Translucent  to  opaque. 

Comp.  —  A  manganese  pyroxene. 

Anal. — 


SiOi 

MnO 

FeO 

CaO 

AW. 

Hrf) 

Total 

47- 14 

20-63 

28-34 

1-88 

2-38 

033 

10070 

Pyr.  —  Fuses  at  3  to  black  and  magnetic  globule.  Reacts  for  manganese  with  fluxes. 
Insoluble  in  acids. 

Alteration.  —  Alters  to  black  man^mese  oxide,  skemmatite,  which  see. 

Obs.  —  Found  in  intimate  association  with  ekemmalite,  near  Iva,  Anderson  Co.,  S.  C. 

Pyrrhite,  Min.,  p.  728.  —  From  Mte.  Somma,  Vesuvius;  Zambonini,  Rend.  Ace  Line, 
20,  (2),  129,  1911. 

Ptrbhotite,  Min.,  p.  73;  App.  I,  p.  57;  II,  p.  86.  —  Crystals  found  in  contact  cones 
near  Kristiania,  Norway;  Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1,  258,  1911. 
Crystals  and  pseudomorphs  of  limonite  from  near  Lairdsvule.  N.  Y.;  Smvth,  Am.  J.  Sc,  82, 
156,  1911.  Pseudomorpns  of  marcasite  after  pyrrhotite  from  Teutoberg  Wiud  near  CsnabrUck, 
Hannover;  Pogue,  Zs.  Kr.,  49,  455,  1911. 

Anal,  of  material  from  various  localities  in  Sardinia*  Serra,  Rend.  Ace  Line,  16,  (1),  347, 
1907;  from  Homeetake  mine,  Lead,  South  Dakota;  Sharwood,  Econ.  Geol.,  6,  729,  1911; 
from  Mte.  Arco,  Elba;  Manasse.  Mem.  Soc.  Tosc,  28,  118,  1912. 

Artif.  formation;  comp.  snown  to  be  ferrous  sulphide  containing  variable  amounts  of 
dissolved  sulphur;  two  crystal  forms  deoending  upon  temperature  of  formation,  the  high 
temperature  form,  a-pyrrholitef  being  orthornombic  and  the  other,  ^pyrrhotite^  being  hexagonal; 
Allen,  Crenshaw,  Johnston,  and  Larsen,  Am.  J.  Sc,  88,  169,  1912. 

9UARTZ,  Min^  pp.  183,  1046;  App.  I,  p.  57;  II,  p.  86.  —  Ciyst  —  From  Nagolnij  Krjasch, 
Province  of  Don  Cossacks,  Russia,  with  new  forms:  Samqjlov,  [Mat.  Min.  Russ.,  28,  1,  1906], 
Zs.  Kr.,  46,  287,  1909;  from  Pisavuori,  Nilsia,  Finland;  Flink.  [G.  F6r.  F6rh.,  80,  338,  1908 , 
Zs.  Kr.,  48,  540,  1910;  from  the  Waldstein  granite  in  the  Fichtelgebirge,  Bavaria;  Dilrrfeld, 
Zs.  Kr.,  46,  563,  1909;  with  cubic  habit  from  Schunga  and^  Wolk-Ostrow,  Olonetz,  Russia; 
Borisov,  [Trav.  Soc  Nat.  St.  Pet.,  40,  14,  1909],  Zs.  Kr.,  61,  286,  1912;  from  granite  porphyry 
on  Isk&nd  of  Elba;  Fersmann,  Bull.  Ac.  St.  Pet.,  8,  187,  1909;  Zs.  Kr.,  51,  91,  1912;  from 
marble  of  Carrara,  Italy,  with  new  forms:  Aloisi,  Att.  Soc.  Tosc.  Mem.,  26,  1909;  from 
Beaume  near  Oulx.  Piedmont,  Italy;  Colomba,  Riv.  Min.,  88,  35,  1909;  from  various  Swedish 
localities;  Flink.  Ark.  Kemi.  Min..  Geol.,  8,  No.  35,  1,  1910;  from  Finse,  Norway  with  many 
rare  forms  which  are  thought  to  nave  resulted  from  naturai  etching;  Goldschmidt,  Zs.  Kr., 
61,  40,  1912;  from  Alexander  Co.,  N.  C,  with  new  forms;  Pogue  and  Goldschmidt,  Am. 
J.  Sc,  84.  414,  1912;  Zs.  Kr.,  61,  269,  1912.  Capped  crystals  from  Usingen  and  Nieder- 
hausen,  Taunus  District.  Nassau;  Schneiderhdhn,  N.  Jb.  Min.,  2^  1,  1912.  Capped  crystals 
in  general;  Bedc,  Centralbl.  Min.,  693,  1912;  crystals  from  Elba  with  new  forms;  Millosevich, 
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Sep.  Pub.  Ifit.  Firttise,  "Contnbuto  alia  Conosoensa  della  Mineralogia  dell'IaolA  d'Elba^" 
1914. 

Twin  with  (ll22)  as  tw.  pi.  from  Brusson,  Piedmont;  Zyndel,  Centxalbl.  Min.,  356,  1910; 


parallel;  Zyndel,  Zs.  Kr.,  6^,  15,  1913. 

Pscudomcrphs  after  cciaUe  and  barile  from  the  fiuorite  vein  at  Wdlsenbeig,  near  Nabbnrg^ 
in  the  Cberpfalz,  Bavaria;  Laubn^ann.  Centralbl.  Min.,  353,  1913;  385,  1914. 

Growth  of  crystals;  Spezia,  Att.  Ace.  Torino,  44,  Nov.,  1908. 

Thermal  Behavior,  etc.  —  Optical  and  crj'stallograpmc  changes  that  occur  with  ^^M^gft 
from  ct-quartz  to  ^uariz)  Kinne  and  Kolb,  N.  Jb.  Min.,  2, 138.  1910;  Centralbl.  Min.,  66,  1911; 
change  in  crystal  angles  with  lowering  of  ten.|:erature;  Goldschinidt,  Zs.  Kr.,  61,  1,  1912; 
shown  that  crystal  angles  vary  with  increase  of  temperature.  There  is  a  sharp  break  in  the 
derived  curve  at  575°  (the  tnmsformation  point  between  oc-  and  ^-quartz).  Beyond  that  point 
the  crystal  an^^es  are  nearly  constant.  TVnght,  J.  Wash.  Ac.  Sc.,  8,  485,  1913.  At  576^  quarts 
changes  from  what  is  known  as  efquarU  into  fi^artZy  which  agam  changes  into  tridymUe  above 
800°.  a-quartz  is  apparently  hexagonal,  trapezohedrai-tetratohedral  while  ^-quarts  is  hexagonal, 
trapesohedral4ieminedral.  ct-qucartz  is  foimd  in  veins  and  geodes  and  large  pegmatites  while 
P-quartz  occurs  in  graphic  granite,  granite  pegmatites  and  porphyries.  Irom  this  it  foUowa 
that  vein  and  geode  quartses  and  quartzes  in  certain  large  pegDcatite  masses  and  veins  were 
formed  below  575°,  while  graphic  granites,  granite  pemnatites  and  prophyry  quartzes  were 
formed  above  575°.  Wright  and  Larsen,  Am.  J.  Sc,  87,  421,  1909;  Zb.  Anoig.  Chem^  68. 
338,  1910.  Study  of  the  variation  of  indices  of  refraction,  and  of  birefrinorace  for  li^t  oC 
varying  wave-lengths  over  a  range  of  temperature  from  -j- 150°  to  +  750°.  There  is  a  gradual 
slow  decrease  in  the  values  up  to  about  400°,  when  the  change  becomes  more  rapid.  At  570° 
the  ar^quartz  changes  to  its  /5  modification  with  a  sudden  marked  lowering  of  the  indioea  and 
birefringence.  From  this  point  on  the  indices  rise  again  while  the  birefringence  renuuna 
nearly  constant.  Rinne  and  Kolb,  N.  Jb.  Min.,  2, 138, 1910.  Artif.  formation;  Baur,  Za.  Anoig. 
Chem.,  72,  119,  1911;  detailed  study  of  the  artificial  formation  of  quarUf  tridyntHe  and  m*- 
idbaliit,  their  stability  relations,  the  temperatures  of  their  inversion  into  each  other,  etc.,  have 
been  made  by  Fenner,  J.  Wash.  Ac.  8c.,  2,  471,  1912*  Am.  J.  Sc,  86,  331,  1913;  formation 
and  thermal  relations;  Smits  and  Enddl,  Zs.  Anoiig.  Cnem.,  8Q,  176,  1913;  see  also  Schla^fer 
and  Nigdi,  ibid,,  87,  52,  1914;  rdations  between  quartz^  quartzine,  and  chaicedany  dncuond; 
Wetzel,Xentralbl.  Min.,  356,  1913. 

Dispersion  in  ultra-red  light;  PaacheB,  Ann.  Phya,  86,  1005,  1911.  Study  of  origin  of 
light  circles  and  spots  seen  on  sphere  of  rose  quartz  from  Brazil;  Goldschmidt  and  Brauns. 
NTjb.  Mm.,  Beil.-Bd.,  81,  220,  1911. 

Causes  of  the  blue  color  in  quartz;  Wetzel,  Jb.  Min.,  2,  117,  1913. 

Behavior  under  pressure;  Adams,  J.  Geol.,  18,  489.  1910.  Determination  by  ffrinding 
methods  of  the  hardness  of  quartz  in  relation  to  that  ot  other  miaexals  and  unoa  Afferent 
crystal  faces;  Holmquist,  G.  Fdr.  Fdrh.,  88,  281,  1911.  Mean  q)ecific  heat;  Schids,  Centralbl. 
Min.,  481,  1912. 

In  screw-like  interntywths;  Riv.  Min.,  87,  3,  1909. 

Origin  of  agate:  Liesegang,  Centralbl.  Min..  593,  1910;  497,  1911;  origin  of  the  traaa- 
parent  quartz  from  Madagascar;  Lacroix,  C.  R.,  156,  491.  1912. 

Thermal  study  of  chalcedony  shows  that  it  does  not  behave  in  the  same  manner  as  quarts 
and  is  therefore  probably  a  distinct  species.    Fenner,  Am.  J.  Sc,  86,  341,  1913. 

QuARTZiNS,  App.  I,  p.  58;  II,  p.  87.  —  Relations  to  qwirtz  and  chdUedony*,  Weta^  Cen- 
tralbl. Min.,  356,  1913. 

Quercyite.  A.  Lacroix,  C,  R.,  160,  1213,  1388,  1910;  Min.  de  la  France; '4.  579.  1910. 
W.  T.  SchaUer,  U.  S.  G.  S.,  BuU.,  609,  89,  98,  1912. 

A  mixture  of  amorphous  coUophaniie  with  optically  negative  fibioas  pho^hates  con«> 
sponding  to  dahUiUy  staffelitCf  and  franadite,  has  been  called  a^ercpUe  and  a  similar  mixture 
with  optically  positive  but  unknown  mineral  fibers  has  been  called  fi-quereyile,"  .  From  Quercy 
and  oUier  French  phosphate  deposits.  ^ 

QuisQUEiTE,  App.  II,  p.  87.  —  Cksc.,  etc.,  at  Minasragr%  Peru;  Hewett,  Trans.  Am.  Inst. 
Min.  Eng.,  291,  1909. 

RAiuoNBrrE,  Min.,  p.  969.  —  Comp.,  see  under  CarphosiderUe. 

Rauwonttb,  Min^  p.  181.  — Greenland  mineral  gave  G.  -•2 '614;  for  Nsp-liiiit,  n  •• 
1  -4267.    B6ggild,  Zs.  Kr.,  61,  591,  1912. 

Rammelsbcroitb,  Mia.,  p.  101.  —  CT3rstals  from  Riechelsdorf,  Hesse^  Gcnnany,  caTe 
axial  ratio,  a:h:e  m  0-6798  : 1  : 1  1622.    G.  »  714;  Dttrrfeld,  Zs.  Kr^  49, 199,  1910. 
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Rathitb,  App.  I,  p.  58;  II,  p.  88.  —  Close  smOarity  between  eiystal  angleB  of  ra^ito, 
the  material  which  has  been  called  rathite-a  and  wUUhtreUe  pointed  out;  BoUy,  Min.  Mag.,  16, 
121,  1911.  Later  shown  that  mineral  from  the  Binnental  originally  described  as  a  new 
roecies  and  named  tvUUhireite,  Lewis,  Zs.  Kr.,  49,  514,  1910,  in  honor  of  the  late  Prof.  Thomas 
Wiltehire  is  identical  with  ralhUe\  Lewis,  Min.  Mag.,  16,  197,  1912.  At  the  same  time  rathiU 
is  ^own  to  be  monoclinic  in  symmetry,  the  crystals  of  the  previous  desta^tions  beixig 
pseudo-orthorhombic,  due  to  twinning;  tw.  pk.  being  (100)  and  (101)  of  monoclinic 
orientation.  Axial  ratio,  a  :  6  :  c  -  1  -5869  : 1  :  1  0698;  fi  -  TO"*  16'.  The  eoirespondenoe 
of  forms  in  the  three  orientations  being  as  follows: 

Lewis (100)  (010)  (I04)  (110)  (201) 

Solly  (App.  II,  p.  88).....  (010)  (100)  (001)  (340)  (07S) 

Baumhauer  (App.  I,  p.  58)  (001)  (100)  (010)  (101)  (045) 

Realgar.  Min..  pp.  33,  1046;  App.  I,  p.  59;  II,  p.  88.  — Crystals  from  FelsobAnya, 
Hungary,  witn  new  forms;    Ldw,  Zs.  Kr.,  61,  132,  1912. 

Rbfdanskite,  Min.,  p.  678.  —  Anal,  and  description  of  material  proviaionallyplaced  here 
from  chromite  deposit  in  Northern  Caucasia;  Besborodko,  N.  Jb.  Min,,  Beil.-Bd.,  M,  783, 1912. 

iDiTE,  Min.,  p.  31,  App.  I,  p.  59.  —  From  Conmientry,  Allier,  France,  proved  to  be 
;  Oswald,  Bull.  Soc.  Mm.,  83,  88,  1910. 

Rhodizite,  Min.,  p.  880.  From  Madagascar  localities;  at  Antandrokomb^,  with  anal.; 
Lacroix,  Bull.  Min.  Soc.,  93,  87,  1910;  anal,  and  optical  study  from  Ampakita;  Duparq, 
Wunder,  and  Sabot;  ibid.,  84,  131,  1911;  in  pegmatites  of  Vakinankaratra;  Lacroix, 
ibid.,  86,  76,  1912. 

Rhodochrobite,  Min.,  p.  278;  App.  I,  p.  69;  II,  p.  88.  —  Study  of  changes  in  crystal 
angles  w  ith  variation  of  temperature  and  comparison  with  similar  changes  in  other  members 
of  calciie  grouv;  Rimie,  Centralbl.  Min.,  705,  1914. 

A  rhodocnrosite  containing  45%  of  zinc  carbonate  from  Rosseto,  Elba,  called  xincorodo* 
croaite',  Manasse,  Mem.  Soc.  Tosc.,  27,  76,  1911. 

A  ferriferous  var.  of  rhodocnrosite  from  Roumania  named  voniie  after  Prof.  Poni,  of 
Jassy;  V.  C.  Butureanu,  (Ann.  Sc.  Vxd,  Jaasy,  7,  185,  1912],  Min.  Mag.,  16,  369,  1913. 

Rbodonite,  Min.,  pp.  378,  1046;  App.  I,  p.  59;  11,  p.  88.  —  Crystals  from  Broken  Hill, 
N.  6.  W.,  with  new  forms  and  calculation  of  new  elements*  Anderson,  Zs.  Kr.,  47,  209,  1909; 
from  Franklin,  N.  J.,  with  new  form;  Ford  and  Crawford,  Am.  J.  Sc,  S2,  287,  1911;  from 
Adervielle,  Hautes  Pyr6n^,  France;  Ungemach,  Bull.  Soc.  Min^S6,  526, 1912;  of  artif.  iroi>- 
bearing  ihodonite  from  slags  of  Porto  Ferrajo,  Elba;  Tacooni,  [Rasfli^gna  Min.,  Met,,  Chim., 
84,  No.  9,  1911],  Zs.  Kr.,  6^392,  1914. 

Anal,  from  Kadautai.  Harz  Mts.;  Frornme^  Min.  Mitt.,  ^  305,  1909. 

Artif.  formation  ana  behavior  of  the  series  CaSiOf-MnSiOi;  fit.  Kallenberg,  Centralbl. 
Min.,  388,  1914. 

Rhombodase.  /.  JL.  Krenner,  [Ak.  Ert.,  2,  96,  18911,  [Fdldt.  KdzL,  B7,  .204,  205,  1907], 
Min.  Maff.,  16,  429. 1910. 

In  rhombic  plates.  Colorless.  Cleavage  basal.  Comp.  —  A  hydfaled  add  feriie  sul- 
phate; FeiOt.4SC)i.9HsO.  Occurs  with  other  iron  sulphates  at  SsomolnQk,  Httngary.  Tke 
same  compound  has  been  artif.  prepAxed;  Scbariaer,  Zs.  Kr.,  86,  345,  1901;  48,  113,  1907. 

RhOnite,  App.  II,  p.  88.  — Anal,  and  description  of  material  from  the  Puy  de  Bamstf^ 
Saint-Sandoux,  Fuy-de-Ddme;  Lacroix,  Bull.  Soc.  Min.,  82,  325,  1909. 

RiSBECKiTE.  Min.,  pp.  400.  1047;  App.  L  p.  ^;  II,  p.  60. — From  pegmatite,  42tfincy, 
Mass.,  with  anal,  and  optical  description;  Palache  and  Warren,  Am.  J.  So.,  81,  533,  1911; 
Proc.  Am.  Ac,  47,  125. 1911;  Zs.  Kr.^  4^,  332,  1911.  Anal,  of  JOAtenal  Xrom  nwr  Giagssift^ 
Lower  Austria;  Schierl,  Centralbl.  Mm.,  604,  1914. 

RiNNEiTE,  App.  II,  p.  89.  —  Occ.  at  Wolkramahausen,  Saxony,  and  at  DiekhoUeD,  mmf 
Hildesheim,  Hannover.  Proven  to  be  hexagonal,  rhombohedral.  c»  0-5757  or  0-5766 
(artif.  crystals).  Forms  observed:  (llSO),  (lOll),  and  rarely  (0001).  Eefraotive  initieeiL 
Na-light:  c.»«  1-5886,  c"  1-5894.  G. -2-3474.  Anal,  from  Nozdhauson,  Saxony,  and 
Hildesheim  show  marked  differences  in  the  amount  of  sodium  chloride  present  but  in  both  cases 
have  KCl :  FeCli  *»  3  : 1.  It  is  thought  that  the  NaCl  is  not  a  part  of  the  oompoottd.  but 
present  as  a  mechanioal  mixture.  Boeke,  N.  Jb.  Min.,  2,  19,  1909;  Schnoder,  Ccntralfai.  M«u, 
415,  1909.  Later  aoaL  of  pure  material  from  Hildeeheim  oonfimis  original  fonBala;  RJbb* 
and  Kolb.  Centralbl.  Min..  337,  1911. 

Artif.  formatiQn;  Boeke,  Ber.  Ak.  Wiss.,  632,  1909. 
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Ristfrite.    0.  Hanaer,  Zs.  Anorg.  Chem.,  60,  1,  1906. 

Isotropic.    Color  yellow-brown.    H.  =  6-6.    G.  =■  4-179.    Fracture  conchoidal. 

Comp.  —  A  niobate  of  the  yttrium  metals. 

Anal.  — Nb«Oi,  36-21;  TaiO.,  400;  TiO,,  600;  (Y,Er),0,,  36-28;  (Ce,La,Nd)/),, 
2-88;  CaO,  193;  FeO,  261;  Fe«0,,  1-20;  Al/),,  0-81;  Nj^He,  090;  HA  7-11;  SnO^ 
ThOi,  UOs,  PbO,  COs,  present  m  small  amounts,  but  imdetermined. 

Fyr.  —  Soluble  in  not  concentrated  sulphuric  acid. 

Obs.  —  Occurs  in  granite  pegmatite  at  Kisdr,  Southern  Norway. 

Rivaite.  F.  ZamboninLBjend.  Ace.  Napoli,  18,  223,  1912;  Riv.  Min.,  41,  94,  1912;  Mem. 
Ace.  Napoli,  16,  No.  12,  16.^ 

Monoclinic?  In  irregular  fibrous  aggregates.  H.  »  5.  G.  >=  2-55-2-56.  Color  pale 
lavender-blue  to  dark  blue;  the  single  fibers,  pale  blue  to  colorless.  Fibers  show  parallel  extmo- 
tion  with  positive  elozigation.  An  optical  axis  emerges  at  edge  of  field  when  fibers  are  examined 
in  convergent  lidit.     Weak  birefringence. 

Comp.  —  ((Ja,Nai)Si«Oi. 

Anal.  — SiOs,  66-38;  TiOi.  010;  AljOi,  0-79;  FeO,  0-30;  CoO,0-38;  NiO,  <r,;  MnO, 
tr.;  CaO,  18-45:  Mjp,  0-74;  Na^O.  1096:  KjO,  120;   Ign.,  1-39;  Total.  100-69. 

Pyr.  —  B.  B.  easily  fusible  to  a  glass  with  yellow  flame  color.  Not  attacked  by  hydrochloric 
acid. 

Obs.  —  Foimd  in  loose  nodules  on  Vesuvius. 

Name.  —  In  honor  of  the  mineralogist,  Dr.  Carlo  Riva,  (1872-1902). 

BivoTiTE,  Min.,  p.  203.  —  Shown  to  be  a  mixture  of  malachite  and  slibiconiie;  Lacroix, 
Bull.  Min.  Soc,  33,  190,  1910. 

Rizopatronite.  A  pseudonym  for  patronite;  Bravo  quoted  by  Hillebrand,  Am.  J.  Sc, 
24,  144,  1907;  J.  Am.  Chem.  Soc,  29,  1022,  1907. 

RoEMERiTE,  Min.,  p.  959;  App.  II,  p.  89.  —  For  relations  to  hotryogen  see  under  the  latter. 

RoMEiTE,  Min.,  p.  862.  —  Crystals  from  S.  Marcel,  Valle  d'Aosta,  Italy;  Pelloux,  Ann. 
Mus.  Genova,  6,  22,  1913. 

Investigation  by  Schaller,  J.  Wash.  Ac.  Sc,  4,  359,  1914;  (priv.  contr.;  to  be  published 
in  detail  in  U.  S.  G.  S.,  Bull.,  610)  of  material  from  Italy  and  of  the  so-called  atoT^  fn>m 
Brazil,  which  was  shown  to  be  identical  with  the  Italian  romeite,  led  to  the  following  facts. 
Measurement  of  crystals  from  Brazil  proved  its  isometric  character.  Cleavage  octuiedrai. 
G.  =  5-074  (Italy);  »  5  044  (Brazil).  Color  old  gold  (Italy)  to  russet  (Brazil).  Weak 
double  refraction.  Refractive  index  »  1-87  (Italy);  »  1-83  (Brazil).  Anal,  of  material  from 
Italy:  Sb,  5615;  O,  18-57;  FeO,  1-12;  MnO,  6-27:  CaO,  1581;  Na,0,  0-81;  HA  1-39; 
Total,  100  12.  Material  called  aiopite  from  Brazil:  Sb,  56  02;  O,  18-70;  FeO,  1-29;  MnO, 
2-62;  CaO,  14-81;  NasO,  5-08;  HiO,  112;  Total,  99-64.  Both  analyses  yield  the  formula 
R^iSbcOjoi  or  5R0.3SbsOi. 

Ro8ch6rite.  A  new  species  mentioned  by  Slavik,  Bull.  Soc.  Min.,  37,  162,  1914,  as  having 
been  described  by  K.  Freis  (orinnal  reference  not  given).    Monoclinic. 

Comp.  —  (Mn,Fe,Ca)»Al(OH)(P04)s.2HiO.    Occurs  at  Ehrensfriedersdorf,  Saxony. 

RoBcoELiTE,  Min.,  p.  635;  App.  II.  p.  90.  —  Optical  study  of  material  from  the  Stocks- 
lager  mine,  Eldorado  Cfo.,  Cal.,  gave  the  following  results.  Refractive  indices,  a  «  1-610, 
^  =  1  -685, 7  =  1  -704.  Pleochroic,  c  =  green-brown,  b  —  olive-greoi,  a  «*  olive-green.  Absorp- 
tion fairly  strong  c  >b  >tt.  Axial  angle  varied  witn  Na-light  from  2E  =  42**  to  69°.  Strong 
axial  dispersion  with  2V0  >  Vr.  Plane  of  optic  axes  perpendicular  to  symmetry  plane.  W^right, 
Am.  J.  Sc,  38,  305,  1914. 

Rosi6r6site.    A.  Lacroix^  Min.  de  la  France,  4,  532,  1910. 

In  stalactites.  G.  =2-2.  Color  ^eenish  yellow,  yellow  and  light  brown.  Refractive 
index  about  1  -5.     Inactive  to  polarized  light. 

Comp.  —  A  hydrous  phosphate  of  aluminium  with  lead  and  copper. 

Anal.  — By  Berthier,  Ann.  Mines,  19,  669,  1841:  PiO.,  25-5;  AsjOs,  £r.;  Al/),,  23-0; 
PbO,  100;  CuO,  30;  HaO,  38  0;  Total,  995. 

Pyr.  —  Water  in  C.  T.  B.  B.  hardens  without  fusing  and  becomes  black.  Easily  soluble 
in  nitric  acid;  dissolves  in  hydrochloric  acid,  leaving  a  residue  of  lead  chloride. 

Obs.  —  Found  in  the  now  i^andoned  copper  mine  at  Rosi^res,  near  Camaux,  Tarn. 

RmiPFrrE,  Min.,  p.  661;  App.  II,  p.  90.  —  A  new  anal,  of  the  origpal  material  showed 
that  large  errors  existed  in  the  first  analysis^  especially  in  the  determinations  of  magnesia  and 
alumina,  and  that  the  mineral  could  be  considered  as  a  variety  of  dinochlore;  Tschermak,  Min. 
Mitt.,  32,  542,  1914.  Other  analyses  are  as  follows:  from  Hauselberg,  near  Leoben,  S^rria; 
Redlich  and  Comu,  Zs.  prakt.  Geol.,  16,  145,  1908;    from  magnesite  deposit  at  Eidibetg, 
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Semmering  district,  Austria:  Grosspietsch,  Centralbl.  Min.,  433, 1911;  from  Eichberg,  Hfiusel- 
berg  and  the  Veitsch  Mts.,  Styria;  Redlicfa,  ibid,,  737,  1914. 

RuTiLE,  Min.,  pp.  237,  1047;  App.  I,  p.  60;  II,  p.  90.  —  Crystals  from  Minas  Geraes, 
Brazil,  with  new  forms;  Knz86,  [Foldt.  Kdzl.,  39,  388,  497,  1909],  Zs.  Kr.,  60,  633,  1912;  from 
Chester,  Mass.;  Palache  and  Wood,  Proc.  Am.  Ac,  44,  641,  1909;  from  Horsjoberg, 
Sweden,  with  new  form;  Flink,  Ark.  Kemi,  Min.,  GeoL,  3,  No.  35,  1,  1910. 

Study  of  the  paraUel  growth  of  rutHe  u]>on  hematite;  Viola,  Zs.  Kr.,  46,  326,  1909.  Needles 
included  in  a  cnrstal  of  biotUe-phlogovite  in  parallel  growth  from  Ottawa,  Canada;  Pogue, 
Proc.  U.  S.  Nat.  Mus..  89,  671,  1911;  Zs.  Kr.,  49,  466,  1911. 

Small  amounts  of  chromium  and  vanadium  oxides  found  in  the  rutile  from  Kftringbricka, 
Sweden;  Quensel,  G.  For.  Forh.,  84,  490.  1912. 

Occ.  in  the  eastern  United  SUtes:  Watson,  U.  S.  G.  S.,  Bull.,  680,  386,  1914. 

Discussion  of  composition  and  relations  of  the  members  of  the  rutHe  group:  suggested  that 
nigrine  be  called  iron  nUile;  Schaller,  J.  Wash.  Ac.  Sc,  1,  177,  1911;  U.  S.  G.  S.,  Bull.,  609, 
9,  1912. 

Saitlorite,  Min.,  p.  100;  App.  I,  p.  60.  —  Crystals  from  Tunaberg,  Sweden,  gave  the 
axial  ratio:  a  :  6  :  c  »  0-69101  :  I  :  1149;  Flink,  Ark.  Kemi,  Min.,  GeoL,  8,  No.  11,  1, 
1908. 

Saltaboioniac,  Min.,  p.  167;  App.  I,  p.  60;  II,  p.  90.  —  Occ.  in  fumeroles  at  Mt.  £tna» 
Sicily;  Lacraix,  C.  R.,  147,  161,  1908. 

Study  of  the  transknration  that  takes  place  when  ammonium  chloride  and  similar  com- 
pounds are  heated;  Wallace,  Centralbl.  Min.,  33,  1910;  Sommerfeldt,  Zs.  Kr.,  48,  616,  1910. 

Satanonsite.  W.  T.  Schaller,  J.  Wash.  Ac.  Sc,  2,  143,  1912;  (also  priv.  contr.;  complete 
description  to  be  published  in  U.  S.  G.  S.,  Prof.  Paper,  92). 

Cleavable  fibrous  masses.  G.  «  2-88.  Color  buff.  Refractive  indices,  a  »  l-6f^5,  /9  ^ 
1  -660,  7  =  1  '666.  2V  very  large.  Weakly  pleochroic,  a,  colorless;  b,  yellow;  c,  orange- 
yellow. 

Comp.  —  Hydrous  iron-manganese  phosphate;  FeiOs.9Mn0.4PsOt.l4HfO. 

Anal.  — FeO,  013;  MnO,  3774;  Ca6,  106;  FeiO,,  963;  P«0»,  3486;  HA  15-73; 
Inaol.,  1*40;  Total,  100-46. 

Obs.  —  Occ.  at  Stewart  mine,  Pala,  San  Diego  Co.,  Cal.,  as  alteration  of  hvreatdite. 

Name.  —  In  honor  of  Mr.  Frank  A.  Salmon,  formerly  of  Pala. 

Samabskite,  Min.,  pp.  739,  1037;  App.  I,  p.  61;  II,  p.  90.  —  Anal,  from  Antanamalaza, 
Madagascar:  Lacroix,  Bull.  Soc.  Min.,  84,  67,  1911:  C.  R.,  162,  669,  1911. 

From  Nellore  District,  Madras;  Tipper,  Rec.  Ueol.  Sur.  India,  41,  210,  1911. 

Sainlr68ite.  A.  Lacroix,  Bull.  Soc.  Min.,  86,  84,  1912;  C.  R., 
164,  1040,  1912. 

Isometric.  .  In  octahedrons.  G.  »  6-24.  Color,  golden-yellow. 
Bright  luster.  Friable. 

Comp.  —  A  niobate  of  uranium,  etc. 

Anal.  — Nb/)»,  46-80;  Ta,Oi,  3-70;  TiO,,  6-70;  SnO,, 
010;  (Ce,La.Di),Oi,  0-20;  A1*0„  0-74;  UO,,  21-20;  PbO,  736; 
FeO,  1  06;  KAO-30;  Ign.,  1246;  Total,  99  60. 

Obs.  —  With   euxenite   and   btJamtUhite  in   pe 
Antsirab6,  on  Samiresy  Hill,  Madagascar. 


pegmatite  east  of 


m 


m 


Samoite,  Min.,  p.  693.  —  Anal,  from  Mte.  Arco,  Elba;  Ma-  q     \q 

nasse,  Mem.  Soc.  Tosc.,  28,  118,  1912. 

Sanuonite.  Werner  and  Fraaiz,  Centralbl.  Min.,  331,  1910* 
W,  BruhnSj  [4  Jahresber.  Niedersachs.  Geol.  Ver.  Hannover 
1911],  Zs.  Kx.,  68,  424, 1914.  F.  Slavik,  Bull.  Ac.  Sc.  Bohtoe,  16" 
1911;  ["Rozpravy"  Bahm.  Ak.,  20,  No.  20,  1911],  Zs.  Kr.,  64, 
193,  1914.    F.  KoUbeck  and  F.  Goldschmidi,  Zs.  Kr.,  60,  466,  1911. 

Monoclinic.  a  :  6  :  c  «  1-2777  :  1  :  0-8192.  fi  =  87**  18', 
(Kolbeck  and  Goldschmidt).  Following  forms  observed:  6(010), 
a(lOO),  i(210),  tn(llO),  n(120),  ^(140),  i(Oll),  d(lOl),  f(103),  c(IOl), 
g(301),  A(601),p(lll),T(Ill),r(212),  <r(473)^and  doubtful,  «(130). 
Habit,  prismatic,  strongly  striated  in  the  pnsm  zone.  Color  steel- 
black,  red  in  transmitted  light. 

Comp.  —  AfiuMnSbiSe  or  2AgsS.Mn8.SbiSi. 

Anal.  —  By  Fraatz : 

Ag  Sb  Mn  S  Cu  Fe       CaCO,    MgCO,  Pb,A8,SiO,  Total 

46-96        26-33        6-86        20-66        0  18        0-22        0-41        0-46  trace      99-86 


Samsonite  (Slavik). 


70  APPENDIX  III. 

Pvr.  —  Easily  fuaible. 

Od8.  —  Occurs  in  Samson  vein  of  the  silver  mines  at  St.  Andreasbergy  Han  Mta.,  ihth 

quartZf  calcite,  pyrargyritey  pyroluaitCf  galenQf  etc. 

Sapphibine,  Min.,  p.  561;  App.  II,  p.  91.  —  Anal,  of  material  associated  with  rutile  from 
St.  Urbain,  Quebec;  Warren,  Am.  J.  Sc,  83,  263,  1912.  Ccc.  near  Betroka,  Madagascar^ 
with  the  following  anal.:  SiOi,  14-90;  AUOa,  62-55;  MgO,  21-20;  FeO,l-78;  Total,  100 -43. 
G.  =  3-31.  Refractive  indices,  a  =  17042,  0  -  1-7074,  y  -  l-70»7.  Color  dark  blue. 
Strongly  pleochroic.    Laeroix,  C.  R.,  166,  672,  1912. 

SABsoLrrE,  Min.,  p.  255;  App.  II,  p.  91.  —  Occ.  in  fumeroles  at  Vesuvius;  Laeroix,  C.  R.» 
147,  161,  1908. 

Relations  to  melUite  group,  see  under  MdUile, 

SAtTSSUHriE,  Min.,  p.  515.  — See  under  Gomel, 

SCAPOLITE, 

of  various  occurrences) 

Himmeibauer,  Ber.  Ak.  wien,  iiv,  no,  iviu.  crystals  wiin  anai.  ana  optical  stuay  rrom  ue 
Island  of  Laurinkari,  near  the  Island  of  Hirvensalo,  Finland;  BorgstrOm,  Bull.  Camm,  Geol. 
Finland,  No.  41,  1913.  Anal,  and  optical  study  of  a  mizxonite  from  Capo  d'Aroo,  Elba; 
Manasse,  Rend.  Ace.  Line,  19.  (2),  211,  1910.  New  anal,  given  of  niaterial  from  Vesuvius. 
Pargas  and  Laurinkari,  Finlana;  Haliburton  and  Entenrrise,  Ont.  Prom  studv  of  these  ana 
a  large  number  of  other  analyses  conclusion  reached  that  the  composition  of  the  scapolite 
minerals  may  be  explained  by  isomorphous  mixtures  of  the  following  compounds:  marialite 
or  chlormarialitef  NaC1.3NaAlSi»08;  sulphatmarialitej  Na^04.3NaAlSi/)8;  carhonatmarialiU, 
NaiCOs-SNaAlSisOg;  carbimatm€ionU€,CaCOi,SCaA]ShOt;  nilphatm^oniU.  CaSO|.dCaAl^iiO«; 
Borgstrom^  Zs.  Kr.,  64,  238,  1914.  Anal,  from  volcanic  bombs  found  in  tne  district  of  Laadier 
See,  Prussia,  with  discussion  of  the  composition  of  the  mineral.  Name  tiyknaliU,  after  Dr. 
Sylvia  Hilleorand,  proposed  for  the  sulphate  scapolite  molecule  such  as  found  here.  Biauns^ 
N.  Jb.  Min.,  Beil.-£d.,  89.  79,  1914.  Discussion  of  the  chemical  constitution  of  the  scapolitea 
and  related  silicates;  Clarice,  U.  S.  G.  S.,  Bull.,  688,  1914.  Occ.  with  anal,  from  contact  zones 
near  Kristiania,  Norway;  Goldsohmidt,  Videnskapsselskapets,  Skrifter,  Ko.  1,  307,  1911. 

Noted  occurring  in  a  pegmatite  vein  near  contact  with  a  limestone  in  the  Walker  niine^ 
Buckingham  Township,  Quebec,  Canada;  Stansfield,  Am.  J.  Sc.,  88,  37, 1914. 

Schaumopal.    See  under  Opal, 

ScBEELiTE,  Min.,  p.  985;  App.  I,  p.  61;  II,  p.  91.  —  Crystals  from  Traveraella,  Italy; 
Serra,  Rend.  Ace.  Line,  18,  (2),  630,  1909. 

Anal,  of  material  from  Otago,  New  Zealand;  linlayscn,  Trars.  New  Zealand  Inst.,  40 
110,  1907;   from  Frankford,  Pa.;   Eyerman,  [Minerals  of  Pennsylvania,  S^p.  Pub.,  IMl],  Zs. 

Kr.,  64,  ieo;TOr4. 

ScBNEBBERQiTE,  Miu.,  p.  862;  App.  I,  p.  61:  11,  p.  92.  —  InvestigaliOB  bv  Schaller  4if 
material  from  oridnal  localit3r.  J.  Wash.  Ac.  Sc,  4,  354,  1914,  (priv.  contr.;  to  be  pubti^bed 
in  detail  in  U.  S.  U.  S.,  Bull.,  610),  aave  the  following  facts.  Isometric,  in  octahedral  crystals. 
Under  microscope  often  shows  weiUc  double  refraction .  Distinct  octahedral  ckavcupe.  G .  «  5  •  41 . 
Color  honey-yellow.  Adamantine  luster.  Refractive  index  » 2-09.  Difficultly  fnaibk. 
Insoluble  in  acids.  Decomposed  readily  in  sodium  oarbonate  fusion.  Readily  reduced  when 
heated  in  a  current  of  hydrogen. 

Anal.— Sb,  5740;  O,  1519;  FeO,  851;  CaO,  1742;  Na*0,  0-10;  InsoL,  030;  HA 
167;  Total,  10079. 

The  formula  derived  was  4(Ca,Fe)0.2Sbs04  or  2(Ca,Fe)O.SbftOi-f  2(CaJPe)O.Sb^s. 

ScHWABTZENBERGiTE,  Mtn.,  p.  170.  —  Study  of  ciyatals  hma  San  Rafael  nine,  Sierra 
Qorda,  Caracoles,  Chile,  gave  the  following  new  facts.  •Pseudo-tetiaaonal.  Foncs:  (Oil), 
(441)  with  distinct  cleavage  parallel  to  (001).  Under  microscope  eaek  pyvamid  face  givea 
biaxial  interference  figure.  Optically  — .  2£  =  38°,  apptox.  BefmetiVe  index  »  2-36, 
approx.  Anal,  by  Prior  gave:  Pb.  7507;  Cu,  ir,;  CaO.  0.67;  CI,  7.96;  I,  8-64;  SO«,  0-47; 
O  and  loss.  7  •  19 ;  Total,  100  '00.  Qualitative  tests  proved  the  presence  of  ieaa  iodate.  ^»mul& 
given,  3(PbCls.2PbO)PbIfO«.    Smith  and  Prior,  Min.  Mig.,  16,  77, 1911. 

ScousaTE,  Min.,  p.  604*  App.  I,  p.  61;  n,  p.  92.  *— Composiiioay  ti^Btals,  and  optkal 
chalaeter  discussed;  Ces&ro,  Bull.  Ac.  Belg^,  I<o.  4,  435,  1909. 

Anal,  from  near 'Reading,  Pa.;  Smith,  Proc.  Ac.  Nat.  Sc.,  €1,  M3B,  1010. 

ScoRODiTE,  Min..  p.  821;  App.  I,  p.  61;  II,  p.  92. -^  Crystals  from  Boko-Song^o.  Conm 
Free  State;  Buttgenbach,  Bull.  Soc.  Min.,  86,  42,  1913;  with  anal,  from  Cdbalt,  Ontano; 
Graham,  Trans.  Roy.  Soc.  Canada,  7,  Sect.  IV,  19,  1913. 
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Occ.  at  the  Gabriel  mine  in  Einbachtal,  Sehwarzwald;  DOrrfeld,  Zs.  Kr.,  90,  GB2,  1912. 
Crystallograpfaic  and  optical  relation  to  varitcUe;  Bee  under  VarUcUe, 

Searlesite.    E.  S,  Larsen  and  W.  B,  Hicks,  Am.  J.  Sc,  88,  437,  1914. 

Monoclinic?  In  minute  spherulites  oompoeed  of  radiating  fibers.  Soft.  Color  white.. 
ApiiTox.  refractive  indices:  a  =  1-620,  y  *  1-628.  2E  very  large.  Probably  optically  -. 
Extinction  angles  for  fibers  vary  from  zero  to  very  large.  Elongation  of  fibers  showing  lera 
or  small  extinction  anises  is  positive.  Optical  characters  change  maritedly  on  treatment  with, 
hydrochloric  acid. 

Comp.  —  A  hydrous  borosilicate  of  sodium,  NaB(6iOs)i.HiO  «  SiOt,  68*22;  BiOt,  17-16;. 
Na.0,  16  20;  H,0,  883. 

Anal.  —  By  Hicks;  1  containing  various  unpurities;  2  corrected  and  recalculated. 


1. 

2. 

Insol. 
11-88 

CO, 

12-84 

SiC, 
34-00 
66-41 

B,0, 
9-80 
16-26 

Na,0        K,0 

770        060 

1278        1-00 

CaO 

12-10 

MgO 
4-20 
1-82 

FeO* 
114 
1-89 

H,0 
660 
9-47 

AltO, 
022 
037 

Total 

100-98 

10000 

*  State  of  oxidation  undetermined. 

Pyr.  —  Fuses  below  red  heat  to  a  nearly  clear  glass.  Readily  deeompMed  by  hydro^ 
chloric  acid  and  is  appreciably  soluble  in  water  without  decomposition. 

Obs.  —  Found  at  depth  of  540  feet  in  old  Searles  well  boring  at  Searles  Lake^  Ban  Ber^ 
nardino  Co.,  Cal.,  associated  with  calcite,  halite,  pirasanite,  trona.  and  sand  grams.  Sand 
made  up  of  fragments  of  quartz,  orthodase,  microciintj  pla(fiocla$e,  chlorite  and  green  hornblende. 

Name.  —  After  Mr.  John  W.  Searles. 

SefstrSmite.  Name  proposed  by  Mawson  (no  description  published)  for  a  supposed 
vanadiferous  variety  of  Umenite,    It  is  shown  to  be  a  mixture;  Crook,  Min.  Mag^  16, 281, 1910.. 

Seliqmanite,  App.  II,  p.  92.  —  Large  crystals  from  Leng^bach,  Binnental,  with  new 
forms;  Sollv,  Min.  Mas.,  16,  282,  1912. 

Anal,  by  Prior^  Min.  Mag.,  16,  386,  1910,  proves  the  assumption  previously  made  that, 
it  is  isomorpnous  with  bovmonite  and  has  the  formula,  CuyS.2PbSJ^8iS|.     Anal.  —  Pb,  46-34; 
Cu,  13-09;  Ag,  Oil;  Zn,  0-27;  Fe,0.06;  As,  16-88;  fib,0.64;  S,  21*73;  Total.  99-12.    A 
second  anal,  on  somewhat  unpuie  material  also  given. 

Selenittm,  Min.,  p.  10.  —  Native  selenium  ^ou^^fat  to  occur  witii  imtaAeii^ttftte,  etc.,  from 
Paradox  Valley,  Col.;  Hillebrand,  Merwin,  and  Wnght,  Vtoc,  Am.  Pldl.  6oc.,  88,  31,  1914l 
Zs.  Kr.,  84,  209,  1914. 

SeixaitEj  Min.,  p.  164.  —  The  material  described  -under  tiie  name  MoMsile  has  been 
proven  to  be  identical  in  all  respects  with  the  earlier  described  8ellaiie;  Zambonini,  Rend.  Acc^ 
Line,  18,  (1),  306,  1909. 

6Eii8»nTE,  Min.,  p.  123;  App.  I,  p.  61;  II,  p.  93.  —  See  under  PUi^ieimtU. 

SsNARMONTiTE,  Min.,  p.  198;  App.  I,  p.  62;  II,  p.  93.  —  From  Sardinia;  Pelloux,  Ann. 
Mus.  Genova,  8,  19,  1913. 

Sepioute,  Min.,  p.  680;  App.  I,  p.  62j  II,  p.  93.  —  Anal,  from  Bosnian  localities:  Katser^ 
[Berg-  u.  Htkttenmannisches  Jb.  Montanistischen  Hochschulen,  66,  1909],  Zs.  Kr.,  60,  630,  1912. 

Serpentine,  Min.,  pp.  669,  1047;  App.  I,  p.  62;  II,  p.  93.  —  AnaL  from  Tauemtal, 
Zirknitttal  and  Palik  in  Carinthia;  Granigg,  Jb.  G.  Reichs.,  387,  1906;  fi«tti  ipsnous  local/ 
ities  in  Pa.;  Eyerman,  (Minerals  of  Penn^vania,  Sep.  Pub.,  1911],  2».  Kr.,  84,  99,  1914; 
from  Krebet-Safatim,  Northern  Ural  Mts.;  Duparc  and  Wunder,  C.  &.,  Ul,  883,  1911;  from 
Dundas,  Tasmania;  Hezner,  Centralbl.  Min.,  669,  1912. 

From  chromite  ore  deposits  in  Northern  Caucasia;  Besborodko,  N.  Jb.  Min.,  Bdl.«Bd.. 
84,  783,  1912.  ' 

Description  of  a  new  alteration  product  of  a  chromite-bearing  serpentine  from  Macedonia: 
Hezner,  Centralbl.  Min.,  386,  1914. 

A  white  variety  of  ehryeodUe  from  Mt.  Troodos,  Cyprus,  oalM  IMaebeMtoti  Mateky, 
Zs.  prakt.  Geol.;  18, 346,  1910.  »  Jr 

ShanyavflkSte.  SehaniawtkU.  T.  A.  NikdaevMj,  Bull.  Ac,  St.  Pet.,  8,  715.  1912:  Min^ 
Mag..  16,  371, 1913:  Fortschr.  Min.,  4,  169,  1914. 

Amorphous,    vitreous  luster.    Tmnsporent.    Comp.  —  Hydrated  ahmnna,   Al30i.4BjO^ 
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Anal.  —  SiOs,  1  -33;  AliOt,  63  63;  CaO,  2  -28;  MgO,  0  36;  HA  40 -96;  Total,  100  44.  Occurs 
in  crevices  on  dolomite  near  Moscow.  Named  in  honor  of  A.L.  Shanyavskij  of  the  Univeraitsr 
of  Moscow. 

Shattttddte.    W.  T.  SchaUer,  J.  Wash.  Ac.  Sc.,  6,  7,  1916,  and  priv.  contr. 

Compact,  massive,  granular,  spherulitic.  fibrous.  G.  —  3*79.  Color  ligjit  to  dark  blue. 
Fibers  elongated  parallel  to  c.  Refractive  inoices:  a  »  1  '730,  7  »  1  '796.  Strongly  pleochroic; 
parallel  to  elongation  of  fibers,  blue  to  deep  blue;  perpendicular  to  Sbers,  very  pale  blue. 

Comp.  —  2CuSiO,.lH*0;  CuO,  63-44;  SiO,,  4061;  HjO,  606. 

Anal.  —  All  with  small  amoimts  of  admixed  tenarUe;  1,  separated  with  heavy  solution; 
G.  »  >  3-6;  2|  selected  deep  blue  minute  spherulites;  3,  pale  blue  massive  material. 

12  3 

SiO, 3968  37  91  39-92 

CuO 64-80  6661  63-20 

FeO 016                        0-43  0-83 

CaO 006  

ZnO tr,  

Hrf) 5.94                        683  6-41 

Total 100-63  99-68  100-36 

Obs.  —  Found  at  the  Shattuck  Arizona  Copper  Company's  mine  at  Bisbee,  Aris.,  fonmng 
pseudomorphs  after  malachite. 

Sheridanite.    See  under  CMorUe, 

SicUerite.  W,  T.  SchaJOer.  J.  Wash.  Ac.  Sc.,  2,  143,  1912;  (also  priv.  contr.;  complete 
description  to  be  published  in  U.  S.  G.  S..  Prof.  Paper,  92). 

Cleavable  masses.  G.  »  3-46.  Color  dark  brown.  Streak  light  yellow-4>rown.  Refrac- 
tive indices:  a  =  1-716,  ^  =  1-736,  7  —  1-746.  Optically  — .  Strong  diq)ersion,  p>v. 
Pleochroic,  yellow  to  orange-red.    Absorption,  0  >  b  >  c.    hxac  ±  to  cleavage. 

Comp.  —  A  hydrous  iron-manganese  phosphate  with  lithia:  FeiOi.6Mn0.4P/)i.3(Li,H)/>. 

Anal.  — MnO,  33-60;  CaO,  0  20;  Fe«Os,  11-26;  Mn,Oi,  2-10;  P«Oi,  43-10;  LiA  3-80; 
H,0,  1-71;  Insol.,  4-18:  Total,  99-95. 

Pvr.  —  Fusible,  yielding  a  lithium  flame. 

Obs.  —  Found  m  the  Vanderburg-Naylor  mine  near  Pala,  San  Diego  Co.,  Cal. 

Name.  —  In  honor  of  the  Sickler  family,  formerly  of  Pala. 

SiDERiTE,  Min.,  pp.  276,  1047;  App.  I,  p.  62;  II,  p.  94.  —  Crystals  from  the  Virtuous 
Lady  mine  near  Tavistock;  Russell,  Min.  Mag.,  17,  1, 1913.  Study  of  changes  in  cmtal  angles 
with  variation  of  temperature  and  comparison  wiUi  similar  changes  in  othor  members  of  the 
calcUe  group;  Rinne,  Ccoitralbl.  Min.,  706,  1914. 

Anal,  of  various  types  from  peninsulas  of  Kertch  and  Taman,  Crimea;  Popov,  Trav. 
Mus.  Geol.,  Ac.  Sc.  St.  Pet.,  4,  99,  1910;  Zs.  Kr.,  62,  606,  1913. 

SiLLDiANiTE,  Miu.,  p.  498;  App.  I,  p.  62;  II,  p.  94.  —  Artif.  formation;  Sustschinsky, 
[Trav.  Soc.  Nat.  St.  Pet.  87,  No.  1,  168,  1906],  Zs.  Kr.,  46,  296,  1909;  Shepherd,  Rankin,  and 
Wris^t;  Am.  J.  Sc,  28,  293,  1909;  Zs.  Anorg.  Chem.,  68,  370,  1910;  Eitel,  Zs.  Anorg.  Chem., 
88,  173,  1914. 

Silver,  Min.,  p.  19;  App.  I.  p.  62;  II,  p.  96.  —  Crvstals  from  Kongsbers,  Norway;  van 
der  Ween,  Zs.  Kr.,  62,  611,  1913.  Origin  of  the  hair-like  crystals;  Mtigge,  N.  Jb.  Mm.,  2, 
6,  1913. 

Sitaparite*  L.  L.  Fermor,  Rec.  Geol.  Sur.  India,  87,  199,  1909;  Mem.  Geol.  Sur.  India, 
87  1909. 

Not  crystallized.  Good  cleavage,  (octahedral?).  Brittle.  H.  a  7.  G.  «  4-93-6-09. 
Luster  metallic.    Color  deep  bronze.    Streak  black.    Weakly  magnetic. 

Comp.  —  9Mn80,.4Fe,Os.MnO,.3CaO. 

Anal.  —  By  Blyth.    G.  =  4  93 
MnOt        MnO         FejOs       AliO,       BaO        CaO       MgO        SiOj        HjO         Total 
36-79        26-89        27-60        1  02        0-10        614        1-02        1-17        0-09        100-82 

Obs.  —  Found  at  Sitap&r,  District  Chhindwdra,  India. 

Skemmatite.  W.  E.  Ford  and  W.  M.  Bradley^  Am.  J.  Sc,  86,  169,  1913;  Zs.  Kr.,  88. 
226,  1913. 

A  black  hydit)U8  oxide  of  manganese  and  ferric  iron  occumng  as  alteration  product  of 
pyroxmangiie.  Metallic  luster.  Dark  chocolate-brown  streak.  H.  *  6-6-6.  Fusible  at 
4  to  black  magnetic  ^obule.  Heated  in  closed  tube  gives  abundant  water  and  oxygen  gas. 
Gives  strong  manganese  reactions  with  the  fluxes.    Soluble  in  hydrochloric  acid,  giving  off 
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chlorine  gas.  Anal,  as  follows:  MnO,  31-84;  O,  6-53;  FeiOi,  43  95:  AljOa,  1-96;  H«0, 
15-56;  Total,  99-84.  This  leads  to  the  formula,  3MnOs.2FesOs.6HsO.  Occurs  near  Iva, 
Anderson  Co.,  S.  C.    Name  derived  from  vKiiMia^  a  question, 

Skolopsite,  Min.,  p.  432.  —  By  microchemical  tests  shown  to  be  a  mixture;  Thugutt, 
{Ber.  Ges.  Wiss.  Warsaw,  79,  1911],  Zs.  Kr.,  64,  197,  1914. 

Smithbonite,  Min.,  p.  279:  App.  I,  p.  63;  II,  p.  95.  — Anal,  from  **  Sos  Enattas  "  mine, 
Lula,  Sassari,  Sardinia;  Serra,  Kend.  Ace.  Line,  18,  (2),  348,  1909;  from  Calabona,  Alghero, 
Italy;  Serra,  Rend.  Ace.  Line,  20,  (1),  129.  1911. 

Artif.  formation;  Piolti,  Att.  Ace.  Tonno,  46,  783,  1911. 

SoDAUTE,  Min.,  p.  428;  App.  I,  p.  63;  II,  p.  95.  —  Chemical  constitution;  Hillebrand, 
Ber.  Ak,  Wien,  119,  775,  1910;  Weyberg,  Trav.  Mus.  Geol.,  Ac.  Sc.  St.  Pet.,  5,  67,  1911; 
Zs.  Kr.,  68,  610,  1914;  with  anal,  from  Mte.  Somma,  Vesuvius;  Starrabba,  Riv.  Min.,  42,  20, 
1913. 

Fluorescence  in  ultrarviolet  light;  Liebisch,  Ber.  Ak.  Wiss.,  229,  1912. 

A  variety  containing;  over  2%  of  molybdenum  trioxide  from  Mte.  Somma  has  been  called 
molybdosodalite;  Z^ambonini,  Att.  Ace.  Napoli,  Mem.,  14,  No.  6,  214,  1910. 

SoumaiiBite.    A.  Lacroix,  Min.  de  la  France,  4,  541,  1910. 

Tetraff^nal.  c  » 0-7672.  Forms:  (100),  (111).  Pyramidal 
inhabit.  Pyramid  faces  horizontally  striated.  H.  »  4-5.  G.  » 
2-87.  Colorless.  Transparent  to  translucent.  Vitreous  luster. 
Refractive  index,  1  -55-1  -56.  Optically  +.  ,  At  times  shows  opti- 
cal anomalies,  a  basal  section  showing  four  diagonal  biaxial  sectors. 

Comp.  —  A  fluo-phoephate  of  aluminium  and  sodium  with 
water. 

Anal.  —  A  partial  anal,  gave,  PsOi,  31  •5;  Al^Oi,  36-5. 

Pyr.  —  Gives  water  and  reactions  for  fluorine  in  C.  T. 
Fusible  with  swelling  and  colors  the  flame  intensely  yellow.  At- 
tacked by  acids  with  difiiculty.  ^ 

Obs.  —  Found  in  small  amoimt  on  corroded  amblygoniU  from  q^     ^  .. 

Montebras  in  Soumans,  Creuse.  boumansite. 

Spangoute,  Min.,  p.  919;  App.  I,  p.  63;  II,  p.  96.  ~Occ.  at  Arenas,  Sardinia.  Crystals 
small  and  angles  vary  considerably  .from  those  of  original  occurrence.  Peiloux,  Ann.  Mus. 
Genova,  4.  194,  1909. 

Notea  in  minute  crystals  from  Copper  Queen  mine,  Bisbee,  Ariz.,  and  Grand  Central 
mine,  Tintic  District,  Utah;  Ford,  Am.  J.  Sc.,  88,  502,  1914. 

Sperrtute,  Min.,  p.  92 j  App.  I,  p.  63;  II,  p.  96.  —  Very  small  crystals  of  artificial 
spenylite  from  the  San  Francisco  Mint;  Wells,  Am.  J.  Sc,  86,  171,  1913. 

Sphalerite,  Min.,  pp.  59,  1048 
with  new  form;  Rogers,  [Uni.  Geol 


anal.)  from  Nagolnij  Krjasch,  Province 

28,  1,  1906],  Zs.  Kr.,  46,  287,  1909;  from  Nttrschan.  Bohemia;  Angel,  Zs.  Kr.)  64,  166,  1914. 

Occ.  of  the  rare  metals  in  sphalerite;  Urbain,  C.  R.,  149,  602,  1909. 

Artif.  formation  and  thermal  relations;  Allen,  Crenshaw,  and  Merwin,  Am.  J.  Sc,  84, 
341,  1912;  Zs.  Anorg.  Chem.,  79,  125,  1912. 

Sphenoclase,  Min.,  p.  562.  —  Shown  by  study  of  thin  section  of  original  material  to  be 
a  rock  composed  chiefly  oi  pyroxene  and  grosetilarite;  Goldschmidt,  Centralbl.  Min.,  35,  1911. 

Speziaite.    L.  Colombaf  Att.  Ace.  Torino,  49,  625,  1914.    See  under  Ampkibole. 

Spinel,  Min.,  pp.  220,  1048;  App.  I,  p.  63;  II,  p.  96.  —  Occ.  with  anal,  from  S.  Piero  in 
Campo,  Elba;  Viola  and  Ferrari,  Mem.  Ace.  Line,  8,  429.  1911. 

Artif.  formation;  Shepherd,  Rankin,  and  Wright;  Am.  J.  Sc,  28,  293,  1909;  Zs.  Anorg. 
Chem.,  68,  370,  1910. 

Spodiosite,  Min.,  p.  777;  App.  I,  p.  64.  —  Artif.  formation;  Cameron  and  McCaughey, 
[J.  Phys.  Chem.,  16,  463,  1911],  Zs.  Kr.,  64,  79,  1914. 

Spodumene,  Min.,  p.  366;  App.  11.  p.  96.  —  Analytical  and  optical  study  of  rose-red,  white 
and  green  varieties  from  Maharitra,  Madagascar;  Duparr,  Wunder,  Sabot,  Mem.  Soc  phys. 
et  hist.  nat.  de  Geneve,  86,  III,  283,  1910.  Green  spodumene  from  pegmatites  of  Vakman- 
karatra.  Madagascar;  Lacroix,  Bull.  Soc  Min.,  86,  76,  1912. 

Relations  to  enstatite,  diopnde,  hedenbergite  and  cegirUe  discussed  with  list  of  known  forms; 
Zambonini,  Zs.  Kr.,  46,  1,  1909. 
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Mean  specific  heat;  Schulz,  Centralbl.  Min^  032,  1911.  Fusion  point  and  optical  and 
physical  changes  on  heating;  Endell  and  Ridce,  Zs.  Anorg.  Chem.,  74,  33,  1912;  Brun,  ibid.^ 
76,  68,  1912.    Artif.  formation  and  thennal  relations;  BaU6  and  DitUer,  ibid,,  76,  39,  1912. 

Sporogdite.  M,  Kiipatid,  N.  Jb.  Min.,  Beii.-Bd.,  84,  513;  Tu6an.  ibid,,  401;  C.  DoeUer 
and  E.  DiUler,  Centralbl.  Min.,  193,  1913.  Name  given  to  the  colloidal  form  of  AU)i.UiO 
which  occurs  as  a  constituent  of  bauxite.  Named  because  it  is  the  gel  corresponding  to  the 
crystallised  material  diasvore.  CliachUe,  X^iacAt^e,  and  KljdkUe  are  names  Which  have  also 
beieu  given  to  the  same  substance.    See  also  under  Bauxite, 

STAt7ROLiT£,  Min.,  p.  558;  App.  I,  p.  64;  II,  p.  97.  —  Large  crystals  from  the  Ducktown 
District,  Tenn.;  Van  Horn,  Am.  J.  Sc,  38,  46,  1914. 

Stellerite.    J.  Morozewics,  Bull.  Ac.  Sc.  Cracovie,  344,  July,  1909. 

Orthorhombic.  Axes a:&:cs0*98:l:0*76  (approx).  Fonns: 
adOO),  6(010),  m(llO),  2(210),  o(lU).  Crystals  tabular  with  dull 
faces.  Cleavage,  6  perfect,  a  less  so,  c  poor.  H.  ^  3-5-4.  G.  » 
2. 124. 

Optical  orientation,  a  «  c,  &  «  6,  r^XL,  Indices,  a  «  1*494; 
7  =  1  -495.    2V  «  43**  30'.    Dispersion  p>u. 

Comp.  —  CaAliSi70ia.7H,0. 

Anal. — 

SiO,       AlsO.     FesOs     CaO      NaiO       HiO      Total 
I        59-23     14-41      0-22     8-23         tr,        18  15     100-24 

Obs.  —  Found  in  cavity  in  diabase  tuff  on  the  N.  W.  cape  of 
Copper  Island,  Commander  Islands,  assodated  with  calcile,  guarU^ 
anaUiUf  and  native  anyper. 

Name.  —  Namea  m  honor  of  Wilhdm  SteUer,  the  eocplorer. 

.STEL2NERITE,  App.  II,  p.  97.  —  Identity  with  anilmU;  Schaller. 
Am.  J.  Sc,  80,  311,  1910;  Zs.  Er.,  49,  9,  1910;  U.  8.  G.  S.,  BtiVL 
609,  114,  1912. 

Stellerite.  Stephanite,  Min.,  pp.  143,  1025,  1048;  App.  I,  p.  64;  II,  p.  97. 

—  Crystals  from  La  Luz,  Guanajuato  and  from  Sonora^  Mexico,  with 
new  forms;  Ungemach,  Bull.  Soc.  Min.,  83,  375,  1910;  from  Ptibram,  Bohemia;  idem,  Ann. 
Soc.  Geol.  Belgique,  Mem.,  89,  421,  1912. 

Stewartite.  W.  T,  SchaUer,  J.  Wash.  Ac.  Sc,  2,  143,  1912;  (also  priv.  oontr.;  complete 
description  to  be  published  in  U.  S.  G.  S.,  Prof.  Paper,  98.) 

Triclinic?  In  fibers  or  minute  crystals,  (j.  » 2-94.  Refractive  indices:  a  « 1 -63. 
/9  -  1-65,  7  "  1*69.  Pleoohrotc;  a  »  colorless,  b  «  pale  yellow,  c  »  yellow.  Inofawd 
extinction  on  all  crystal  edges.    Axial  angle  large.    Optically  ~.    Strong  dispersion. 

Comp.  —  A  hvdrous  manganese  phosphate.    Formula  suggested  as  3MnO.P'Os.4H/). 

Obs.  —  Found  as  an  alteration  product  of  lithiophilite  at  Stewart  mine,  Pala,  San  HHefeo 
Co.,  Cal.  Probably  same  as  unknown  mineral  "A"  described  by  Lacroix,  Min.  de  la  Frsnee. 
4,  506,  1910. 

Stibiocolumbite.  W.  T,  SchaUer,  (priv.  oontr.;  to  be  published  in  V,  S.  G.  S.,  PioL 
Paper.  92). 

'  Name  proposed  for  the  MibioUmUdite  from  Mesa  Gnoide  described  by  Penfield  .and  Ford, 
(App.  II,  p.  98)  beoauae  the  amount  of  niobium  present  ia  greatly  in  excess  of  the  tantalum. 

Stibiotantalite,  App.  I,  p.  64;  II,  p.  98.  —  Ungemach,  Bull.  Soc.  Min.,  JS,  92,  1909, 
objects  to  Uie  theory  advanced  by  Peiofield  and  Ford,  (see  App.  II)  that  there  is  an  isomoiphoua 
relation  between  anumbite  and  atibioianlalite.  He  considers  the  composition  to  be  that  of  a 
complex  oxide.  He  gives  a  new  orientation  in  which  the  form  (100)  of  Penfield  and  Ford  becomes 
(001),  and  ((X)l)  becomes  (010)  and  (4 '12 '9)  becomes  (111).  The  hemimorphic  axis  is  made 
the  vertical  axis  and  the  perfect  cleavage  becomes  parallel  to  the  base.  Tne  new  axial  ratio 
is  a  :  6  :  c  B  0*8879  :  1  :  2-1299.    New  crystals  ase  described  with  several  new  forms. 

Anal,  of  material  from  Mesa  Grande,  Cal.;  Foote  and  Lani^ey,  Am.  J.  8c,,  80,  393,  1910. 
Correction  of  anal,  given  in  App.  II,  p.  98;  Ford,  Am.  J.  Sc,  82,  287,  1911. 


Pfibram, 

Luis  Potosi,'  Mexico;  Ford,*Am?  jTSc,  Hi,  184,T9i2.* 
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Stiefatite.  TF.  F,  Petierd,  Catalogue  of  the  Minerals  of  Tasmania,  167,  1910;  L.  Hezner, 
Centralbl.  Min^  569.  1912;  A,  HimmeUbaver,  Min.  Mitt^  32,  135,  1913.  These  papers  ool- 
leoted  in  Geol.  Sur.  Record,  No.  2,  Department  of  Mines,  Tasmania. 

In  micaceous  scales.  G.  =  2'16.  Color  Ulac.  Cleavage  ^ood.  Luster  somewhat  oily. 
Optically  \miaxial  or  feebly  biaxial.  Optically  ~.  Refractive  index  —  1-542.  Birefrin- 
gence —  0-026.    Weakly  pleochroic. 

Comp.  —  2MgCOi.5Mg(OH)j.2Cr(OH)i;  like  brugnateUiie  with  chromium  replacing  ferric 
iron. 

Anal.  —  Material  included  some  serpentine  and  chromite.  SiOs,  3-87;  COs,  10*45;  CrxOs, 
2044;  FeO,  110;  MgO,  3712;  HA  27-26;  Tctal,  100-24. 

Obs.  —  Found  forming  the  chief  constituent  of  a  rook  mass,  associated  with  serpentine 
and  chromite,  from  Dunoas,  Tasmania.  Evidently  a  product  of  the  alteration  of  the  sei^ 
pentine. 

Name.  —  After  Mr.  Robert  Sticht,  general  manager  of  the  Mt.  Lyell  Co.'s  mining  properties. 
Called  chromrbrugnatdlite  by  Hesner. 

SmsiTB,  Min.,  p.  583*  App.  I,  p.  65;  n,  p.  99.  —  Anal,  from  Obara,  Iwaki,  Japan; 
JimbC,  Beitr.  Min.  Japan,  8,  115,  1907;  from  Teigarhom,  Iceland,  with  discussion  of  cnem. 
constitution;  Baschien,  Mem.  Soc.  Tosc,  24.  133,  1908;  from  near  Readine,  Pa.;  Smith, 
[Proc.  Ac.  Nat.  Sc..  02,  538,  1910],  Zs.  Kr.,  (12,  79,  1912;  from  Rockhill  and  Germantown, 
Pa.;  Eyerman,  [Minerals  of  Pennsylvania,  Sep.  Pub..  1911],  Zs.  Kr.,  04,  98,  1914:  from 
Cs6diberg,  near  DunabogdiUiy,  Hungary;  Vendl,  [Fdldt  KdzL,  41,  70,  195,  1911],  Zs.  Kr., 
64,  181,  1914. 

Artif.  formation;  Baur,  Zs.  Anorg.  Chem.,  72,  119,  1911.  Study  of  thermal  dehydration; 
Merwin^  J.  Wash.  Ac.  Sc,  4,  494^  1914. 

Stilpnomelake,  Min.,  p.  658;  App.  I,  p.  65;  II,  p.  99.  —  AnaL  from  Maddalena  archi- 
pelago, Sardinia;  Lovisato,  IVfem.  Ace.  Line,  9,  404,  1913. 

Stolpenite,  Min.,  p.  690;  App.  II,  p.  100.  —  See  under  McntmortUonite, 

Strengite,  Min.,  p.  822.  —  Refractive  indices  on  material  from  Eleonore  mine  on  the 
DQnabeig,  near  Giessen,  Germany,  w^e  determined  as,  a  »  1*71,  y  »  1*735;  Schaller,  J. 
Wash.  Ac.  Sc.  8,  249,  1913. 

Occ  as  blue  powder  at  Stewart  mine,  Pala,  Cal.;  SehaUeB,  (pdv.  contr.;  to  be  described 
in  U.  S.  G.  S.,  Prof.  Paper,  92). 

CiyrtallogrBphia  and  optical  relation  to  varisdte  see  under  VariteUe, 

SmOVERrni,  App.  11^  p.  100.  —  Large  twin  dystals,  with  aaol.  ftam  Ampaxigab4,  Mad- 
a^LScac;  Lacioix,  Bull.  Soo.  Min..  85,  180,  228,  1912. 

Occ.  at  Etta  mine,  near  Keystone,  Black  Hills,  S.  D.,  with  following  anal.:  HsO,  0-4; 
SiO,,  20;  TiOi,  4785  SnO,,  1-3;  FeO,  73:  Ta«0»,  348;  NbjO.,  62;  Total,  90.8.  Formula 
approximates  to  FeO.(Ta,ND)sOft.6TiOs.  Cryjstal  forms  agree  with  those  of  nUile  group, 
Hess  and  Wells,  Am.  J.  Sc,  81,  432,  1911.  Anal,  and  description  of  material  found  on 
Sebantun  River,  near  Salak  North  village,  Kuala  Kangsar  district,  Perak;  Ctook  and 
Johnstone,  Min.  Mag.,  16,  224,  1912;  Scrivener,  ibid..  302. 

Discussion  of  composition  and  relation  to  memoes  of  ruUIe  group.  The  Italian,  mineral 
should  be  called  UmenoruUle  and  the  material  from  Soutii  Dakota  should  be  known  as  (anlalum 
ilmgnanUile.    Schaller,  J.  Wash.  Ac  Sc,  1,  177,  1911;  U.  S.  G.  S.,  Bull.,  609,  9,  1912. 

SuLPHOHAUTE,  Min..  p.  917;  App.  I,  p.  65;  II,  p.  101.  —  Occurrence  from  Searles  Lake, 
Cal..  in  octahedral  crystals.  Refractive  index  =  1  -455  in  Na-light.  A  new  anal,  confirms,  the 
origmal  one.    Gale  and  Hicks,  Am.  J.  Sc,  38,  273,  1914. 

SxTLPHUR,  Min.,  pp.  8,  1048;  App.  I,  p.  66;  II,  p.  101.  —  Crystals  from  Kostajnik,  Servia; 

Simek,  [''Rozpravy''  Bdhm.  Ak.,  IB,  No.  28,  1909].  Zs.  Kr.,  60,  639,  1912;  of  the  r-modi- 
fication  observed  upon  the  Island  Vulcano;  Panicni.  [Flugblatt  Reggio  Calabria,  1911],  Zs. 
Kr.,  64,  393^  1914:  from  Nebida,  Sardinia;  TacconL  Rend.  Ist.  Lombardo,  44,  986,  1911; 
from  Sarrabus,  Sardinia;  Carrara,  Italy;  and  Etna,  Sicily:  Ungemach,  Ann.  Soc.  Geol.  Belgique, 
Mem^  39,  421,  1912;  from  Island  of  Nisi,  iEgean  Sea;  Grill,  Mem.  Ace  Line,  IQ,  14,  1'914. 

Change  in  crystal  angles  with  lowering  of  temperature;  Goldschmidt,  Zs.  Kr.,  51,  1,  1912. 

Refntctive  indices  on  crystid  fcom  Girgenti,  Sicily;  Bamnfaauer,  Zs.  Kr.,  47,  1,  1909. 
Cause  of  unusual  color;  van  der  Ween,  Zs.  Kr.,  62,  511,  1913. 

SuLVANiTE,  App.  II,  p.  101.  —  Anal.;  Schultae,  [Inaug.  Diss.,  Mtinchen,  36,  1907],  Zs. 
Kr.,  49,  640,  1911. 

SvANBEBGiTB,  Min.,  p.  868;  App.  II,  p.  101.  —  Relations  to  similar  minerals;  Sehaller, 
Am  J.  Sc,  32,  363,  1911.    See  also  under  Alunite. 
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Sylvialite.    See  under  ScapciUe, 

Stlvite,  Min.,  pp.  156,  1036,  1049;  App.  I,  p.  66;  II,  p.  102.  — Study  of  crystals  from 
KaluBs.  Galicia,  with  discussion  of  crystal  structure,  etc.;  ICreutz,  Zs.  Kx^  61,  209,  1912. 
Crystals  of  sylvite  from  Vesuvius  which  contained  small  percentages  of  NaCfl  are  proven  by 
means  of  heavy  solution  to  hold  the  halite  as  a  mechanical  mixture:  Miele,  Rend.  Ace.  Napoh, 
16,  235,  1910. 

Refractive  indices  for  ultra-red  light;  Paschen.  Ann.  Phys.,  26,  120,  1908. 

Occ,  assoc.,  genesis,  etc.,  as  illustrated  in  tne  Berlepsch  mine  at  Stassfurt;  Riedel,  Zs. 
Kr.,  50,  139,  1911. 

Deformation  under  pressure  with  resultant  optical  anomalies;  Ritsel  Zs.  Kr.,  62, 238, 1913; 
63,  97,  1913. 

Synchisfte,  App.  II,  p.  102.  —  See  under  ParisUe. 

Stngenite,  Min.,  p.  945;  App.  I,  p.  66;  II,  p.  102.  —  Crystallographic  study  gives 
axial  ratio;  a  :  &  :  c  »  1  -352  :  1  :  0S71.  /9  »  76^  3'.  G.  »  2-579.  With  increase  of 
perature  axial  angle  becomes  smaller,  the  mineral  becoming  uniaxial  in  yellow  light  at  158°  C; 
at  higher  temperatures  the  axial  angle  again  increases,  the  axial  plane  being  now  paraUel  to 
(010).  The  indices  of  refraction  for  yellow  light  at  22''  C.  are,  a  «  1  -5010,  ^  -  1  -5166, 
7  »  1  -5176.    Schreiber,  Jb.  Min.,  BeU.-Bd.,  87,  247,  1914. 

SzAJBELTiTE,  Miu.,  p.  878.  —  Occ.  at  Vasko,  Comitat  Krassoszdr^ny,  Himgary;  Low, 
F5ldt.  K6zl.,  41,  811,  1911. 

Szomolnokite.    J.  A.  Krenner,  [Ak.  Ert.,  2,  96,  1891],  [Fdldt.  K62I.,  87,  204,  295,  1907], 

Scharizer,  Zs.  Kr.,  64,  127,  1914. 
low  or  brown. 
Isomorphous  with  kieseriU  and  appar- 


new 
tem- 


1  anal,  oy  j.  Lionau,  quoted  by  Schariser,  loe,  cU.  FeO,  34*46; 
FeAb  743;  S0«,  4566;  HA  12  46;  Total,  10000. 

The  ratio  between  Fe  and  80i  «-  1  :  1.  The  ferric  iron  is  thought  by  Schariser  to  be 
secondary  in  nature. 

Obs.  —  Found  with  other  iron  sulphates  at  Szomoinok,  Hungary. 

Talc,  Min.,  p.  678;  App.  I,  p.  66;  II,  p.  103.  —  Anal,  of  exceptionally  pure  material  from 
Hozsuret,  Hungary;  Michel,  Min.  Mitt.,  81,  331,  1912. 

Cause  of  color;  Redlich,  Centralbl.  Mm..  65.  1914.  Determination  by  grinding  methods 
of  the  hardness  of  talc  in  relation  to  that  of  otner  minerals;  Holmquist,  0.  F6r.  Fdrh.,  S8» 
281  1911. 

'  Artif.  formation;  Doelter  and  Dittler,  Ber.  Ak.  Wien,  121,  (1),  897, 1912. 

Tapiolitb,  Min.,  p.  738;  App.  I,  p.  67.  —  Discussion  of  composition  and  relation  to  other 
members  of  the  ruiUe  group;  Schaller,  J.  Wash.  Ac.  Sc,  1,  177,  1911;  U.  S.  G.  S.,  Bull.,  609» 
9,  1912. 

TARBUTTTrB,  App.  II,  p.  103.  —  Correction  of  errors  in  original  description  of  crystals; 
Ceeitro,  Bull.  Ac.  Beig.,  No.  5,  567,  1909.  Crystals  from  Broken  Hill,  Rhodesia,  with  new 
forms.    A  Table  of  Angles  after  Goldschmidt  given;  Rosick^,  Bull.  Ac.  Sc.  Bohdme,  18,  1913. 


Lite.  A.  Meister,  [Geol.  Untersuch.  in  goldfQhrenden  Gebieten  Sibiriens,  Yenisei- 
Distr.,  IX,  84,  668,  1910;  r6sum6  in  French];  Zs.  Kr^68,  596,  1914. 

In  elongated  tabular  crystals.  G.  -  2-744.  Color  dark  gray  to  black.  Uniaxial,  +. 
Birefringence  about  that  of  quartz. 

Comp.  —  RaO.llRO.13RiOs.308iO,.19H,O. 

Anal.  — SiO„  42- 17;  TiO,,  0-50;  AW,,  31  66:  Fe,0,,  109;  FeO,  3-46;  MgD,  861; 
CaO,  017;   Narf),  090;   KA  0-86;   HA  8H;   Total,  9755. 

Obs.  —  Occ.  in  a  Ume<itone  on  the  Tatarka  River  in  the  southern  part  of  the  Yenisei  District. 

Tantalum.    P.  WaUher,  Nature,  81,  335,  1909;  W,  von  John,  ibid.,  83,  398,  1910. 
Cubic  crystals.    In  fine  erains.    Color  grayish  yellow. 

Comp.  —  Metallic  tantalum  with  small  amount  of  niobium.  Found  in  gold  washings  of 
the  Ural  and  Altai  mountains. 

Tawmawite.    A,  W,  G.  Bleeck,  Rec.  Geol.  Sur.  India.  86,  264, 1908. 

A  chromium-bearing  epidote  from  Tawmaw.  Kachin  Hills,  Upper  Burma.  Has  a  deep 
sreen  color  and  strong  pleochroism,  a,  c  =  emerald-green,  b  —  bright  yellow. 

Anal.  — SiO,,  3792;  FcOi,  993;  AW),,  1283;  Cr,0^  11-16;  CaO,  25  35;  H^O,  2-38; 
Total,  99-57. 
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TemlSkamite.    T.  L.  Walker,  Am.  J.  Sc,  87, 170, 1914. 

Occurs  in  radiating  fibrous  masses.  Traces  of  cloavage.  H.  «  5-6.  G.  -  7-901.  Color 
silver-white  with  red  tone,  tamishins  first  to  madder-gray  and  later  to  colors  resembling 
bomite.    Metallic  luster.    Brownish  black  streak. 

Comp.  —  NifAsi,  with  Co  and  S  in  small  amounts. 

Anal.  — Ni,  49  07;  Co,1.73;  Fe,  trace:  As,  46-34;  8,103;  Bi,  065;  Total,  9872. 

Obs.  —  Occ.  at  Moose  Horn  mine,  Elk  Lake,  Ontario,  Canada.  Associated  with  niccdiU, 
bUmulh,  stiver  and  calcite. 

Name.  —  Derived  from  the  mining  district  of  Temiskaming  in  northern  Ontario. 

See  also  under  MaucheriU. 

Tbnnantitb,  Min.,  pp.  137,  1049;  App.  I,  p.  67;  II,  p.  104.  —  Crystals  of  binnUe;  Zs. 
Kr.,  62,  580,  1913. 

Anal,  of  tennantUe  with  7-76%  Zn,  from  Lengenbach,  Binnental;  Prior,  Min.  Mag.,  16, 
385,  1910. 

Terlinguaite,  App.  II,  p.  104.  —  Detailed  description;  HiDebrand  and  Schaller,  Zs. 
Kr.,  47,  433,  1909;  U.  S.  G.  S.,  Bull.,  406,  1909;  see  App.  II. 

Tetradthite,  Min..  p.  39;  App.  I,  p.  67;  II,  p.  105.  —  Anal,  from  various  Russian 
localities;  Nenadkewitsch,  [Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet.,  1,  81,  1907],  Zs.  Kr.,  47,  288, 
1909. 

Tetrahedbtto.  Min.,  p.  137;  App.  I,  p.  67;  II,  p.  105.  —  Cxyst  —  From  Nsfiohiij  Krjasch, 
Province  of  Don  Cossacks,  Russia,  with  anal.;  Samojlov,  [Mat.  Min.  Russ.,  28,  1,  1906],  Zs. 
Kr.,  48,  287^  1909;  with  new  forms  from  Ssont-Sylvestre  mine,  Urbeis,  Alsace;  Ungemach, 
Bull.  Soc.  Mm.,  32,  368,  1909;  from  this  locality  and  from  Markirch,  Alsace,  with  new  forms; 
Dttrrfeld,  [Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  7,  115.  293,  1909],  Zs.  Kr.,  49,  512,  1911; 
68,  569,  1914:  from  Canelas,  Durango,  Mexico;  Ungemack  Bull.  Soc.  Min.,  88,  375,  1910; 
from  Servos,  Haute-Savoie,  and  from  Baigorry,  Pyr^n6es  Mts.;  Ungemach,  Bull.  Soc.  Min., 
86,  526,  1912. 

Anal.  —  Of  tetrahedrite  containing  selenium  from  Besimjanni,  Altai  Mts.,  Russia;  Fili- 
penko,  Bull.  Ac.  St.  Pet.,  8,  1113,  1909;  Zs.  Kr.,  61,  105,  1912;  from  Markirch,  Alsace;  Diirr, 
[Inaug.  Diss.,  Strassburg,  1907;  Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  6,  183],  Zs.  Kr., 
47, 303, 1909;  by  Steiger  from  Anchor  mine,  Park  City  district,  Utah;  Clark,  U.  S.  G.  S.,  Bull., 
419,  1910.  Critical  study  of  162  previous  analyses  does  not  lead  to  a  definite  formula. 
15^ new    analyses  of  material  from  different  localities  g&ve  the  following  general  formula: 

(M',,M'V)iM''^'S3  jJi,  in  which  M'  -  Cu,Ag;   M"  -  Zn^e,Pb,Hg,Mn,Ni;  M"'  =  Sb,As,Bi; 

^  « 
X  -|-  y  at  3  -00.    The  mineral  is  thought  to  consist  of  an  isomorphous  mixture  of  the  two  com- 
pounds, Cu^Ss  and  Zn^bySt,  or  written  in  another  way,  xCutSbsSt  +  Zn^b^  in  which  x 
varies  from  2  to  10,  but  usually  is  3  to  4;  Kretschner,  Zs.  Kr.,  48,  484,  1910. 

Thatjmabitb,  Min.,  p.  698;  App.  I.  p.  68;  'II,  p.  105.  —  Occ.  in  Beaver  Co.,  Utah, 
with  anal.;  Butler  and  Schaller,  Am.  J.  Sc,  81,  131,  1911;  Zs.  Kr.,  49,  236,  1911;  U.  S.  G. 
S.  Bull.,  609,  110,  1912. 

Study  of  thermal  dehydration;  Merwin,  J.  Wash.  Ac.  Sc.,  4,  494, 1914. 

THENARorrE,  Min.,  p.  895;  App.  I,  p.  68;  II,  p.  105.  —  Crvstals  frmn  Bilma  Oasis,  eastern 
Sahara;  Lacroix,  Bull.  Min.  Soc.,  88,  68,  1910;  crystals  formed  from  boiler  water;  Hlawatsch, 
Min.  Mitt.,  81,  89,  1912. 

Occ,  assoc,  genesis,  etc,  as  illustrated  in  the  Berlepsch  mine  at  Stassfurt;  Riedel,  Zs. 
Kr.,  60,  139,  1911. 

Tbomsenglite,  Min.,  p.  180.  —  Birefringence  on  material  from  Greenland;  Ceskro, 
Bull.  Ac.  Belg.,  No.  7,  619,  1906.  Greenland  mineral  gave,  G.  <-  2-982;  refractive  indices: 
a  «  1  -4072,  ^  -  1  -4136,  7  «  1  -4150:  2V  »  49**  56'.  Intergrowths  with  pachnoliU  described. 
Occ.  at  cryolite  locality,  Ural  Mts.;  Boggild,  Zs.  Kr.,  61,  591,  1912;  in  agate-like  form  with 
fluoriUf  from  Ivigtut,  Greenland;  idem,  Md.,  61,  614,  1912. 

Thomsokite,  Min.,  pp.  607.  1050;  App.  I,  p.  68;  II,  p.  105.  —  Crjrstals  from  various 
localities  with  determination  of  tneir  birefringence;  Ces&ro,  Bull.  Ac.  Belg.,  No.  7,  619,  1908. 

Regular  intergrowth  with  natrolite  from  Jakuben,  Bohemia,  with  optical  study  of  the 
ihoTManiU;  Scheit,  Min.  Mitt.,  81^  495,  1912. 

Anal,  of  mineral  and  alteration  product  from  Zchra-Zkaro;  Glinka,  [Trav.  Soc.  Nat.  St. 
Pet.,  24,  No.  5,  1,  1906],  Zs.  Kr.,  46,  283,  1909;  from  Bergen  Hill,  N.  J.;  Canfield,  School  of 
Mines  Quart.,  2S,  215,  1911:  from  Neubauerberg  at  Bdhmisch-Leipa,  Bohemia;  Gdrgey, 
[Mitt.  Naturwiss.  Ver.  Uni.  Wien,  9,  17,  1911],  Zs.  !&.,  64,  409,  1914. 

Microchem.  tests  on  var.  farddite  and  lirUanile',  Thugutt,  C.  R.  Soc  Sc.  Varsovie,  6,  93, 
100,  1912. 
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Thorianite,  App.  II,  p.  106. — Anal,  from  Ceylon;  Jftk^b  and  TolloczkOi  [Bull.  Ac.  Sc. 
Cracovie,  558,  1911],  Zs.  Kr.,  64,  196,  1914.  Description  of  oocurrence  of  ciystals  with  anal, 
from  Province  of  Betroka,  Madagascar;   Lacroix,  Bull.  Soc.  Min.,  87,  176,  1914. 

Thortveitite.    /.  ScheUlig,  Centralbl.  Min.,  721,  1911;  64^  1912. 

Orthoriiombic.  a:h  ic  ^  0>7456  :  1  :  1*4912.  In  radiating  groups  of  large  tapering 
crystals.  Faces  usually  dull.  Forms:  m(llO),  «(221),  o(lll),  uncertain,  u(112).  Twin- 
ning on  m(llO).  Cleavage  parallel  to  m(llO).  Fracture  conchoidal  to  uneven.  H.  »  6-7. 
Cr.  B  3-5712.  Color  of  fresh  mineral  grayish  green,  of  altered  material  white  to  reddish  gray. 
Adamantine  luster.  From  transparent  to  opaque.  Usually  transluoent.  Ax.  pi.  parallel  to 
(010).    a  ■»  c,  6  ■=  b,  c  =  a.    Optically  — .    Strong  birofringence, 

Comp.  —  A  silicate  of  the  yttrium  metals,  (Sc,  i  )j8ifOT. 

Anal.— I  SiOft  4286;  R«0^  5767;  Ign..  044;  Total,  100-97. 

Contains  about  37%  ScsOs.    No  metals  of  the  cerium  group  present. 

Pyr.  —  Difficultl3r  fusible.    Partly  decomposed  by  hydrochloric  acid. 

Odb.  —  Found  with  euxenite  and  marumte  in  pegpie^ie  in  Iveland  pariah,  Sfiteradalen, 
southern  Norway. 

TiLAfiTTB,  App.  I,  p.  68.  —  Found  at  K^tidongri,  Jhabua  3tate,  India,  with  the  following 
^characters.  In  large  and  imperfect  arystala  which  apparently  are  monoclinio,  clinohedral. 
Axes,  a:h:c  »  07603  :  1  :  08391;  fi  =  59**  30".  110  A  110  =  65*  30'.  110  A  lOl  =  6^  4', 
110  A  111  -  27*^  5',  110  A  111  -  60^  11'.  Observed  forms:  6(010),  a(IOO),  mjfllO),  m,(TlO), 
•e(IOl),  g(021),  p(lll),  PidlT),  x(lll),  r(33l),  r,(381),  o(l31),  v{ll2),  t{lSS),  «(WR).  A  section 
parallel  to  cleavage,  e(lOl),  shows  biaxial  interference  figure  with  large  axial  an^.  Bxoe  perpen- 
dicular to  this  cleavage  face.  Optically  --.  Refractive  indices  approx.:  a  ■*  1-640,^  » 
1-660,  7  =  1-675.  2V  -  83**  24',  calc.  Anal,  by  Prior  gave:  f  AstOi,  5035;  P«0»,  0-43; 
TeO,  0-55;  CaO,  26-68;  SrO,  006;  MgO,  1834;  F,  7-18;  HgO,  0-73;  Inaol.,0-05;  less 
O  »  F,  3  02;  Total,  100-35.  G.  -»  3-77.  The  anal,  and  optical  properties  agree  with  previoua 
description  of  the  mineral.    Smith  and  Prior,  Min.  Mag.,  If,  84,  1911. 

TrrANTTE,  Min..  p.  712;  App.  I,  p.  68;  II,  p.  106.  —  Ciystak  ftom  the  Rauris,  Salxburg, 
with  new  forms  ana  with  odtical  discussion  of  various  forms:  Seisser,  Zs.  Kr.,  47,  321,  1909; 
crystals  from  Hohenstein  in  Kremstal,  Lower  Austria;  Reinnold,  Min.  Mitt.,  9S,  376,  1909; 
with  new  forms  irotn  V(U  Giuf,  Isvissera;  Ranfaldi,  Man.  Ace.  Line.,  9,  438, 1913;  description 
of  a  large  crystal  with  anal,  from  province  of  Betroka,  Madagascar;  Lacroix,  Bull.  Soc.  Min., 
87,  179,  1914.  Study  of  crystals  from  Nordmarken,  Sweden,  with  determination  of  specific 
gravity  and  optical  constants.  It  is  shown  that  the  latter  propertieB  vaiy  in  different  parta 
of  the  same  crystal  indicating  a  variation  in  composition  throui^  isomorphous  replacement. 
Hadding,  0.  FOr.  F5rh.,  86,  319,  1914.  Discussion  of  crystal  orientation;  von  Teaerov,  [Vh. 
Min.  Ges.,  44,  299,  190^,  Zs.  Kr.,  46,  213,  1909. 

Chem.  constitution;  Bruckmoser,  Ber.  Ak.  Wien^  116,  (1),  1663,  1907. 

Occ.  as  an  alteration  from  iimenite  in  a  quartz  mclusion  in  basalt  of  the  Finkenbeig  near 
Bonn;  Sehtinnann,  N.  Jb.  Min.,  2,  107,  1911.  The  manganese  var.,  ffreenovite,  from  Jothvid 
in  Ndrukot,  India;  Fermor,  Geol.  Sur.  India,  87,  1909. 

Artif.  formation;  Smolensky,  [Ann.  Inst.  Polytecb.  St.  Pet,  15|  245|  1911J;  Zs.  Kr.,  08, 
615,  1914;  Zs.  Anorg.  Chem.,  78,  293,  1912. 

Tolypiteb    See  under  Chlorite,  j 

Topaz,  Min.,  p.  492;,  App.  I  p.  69:  II.  p.  106.  —  Cryat  —  From  Carpet  Snake  Creek, 
Torrmgton,  N.  S.  W.  Axial  ratio  derived.  Anderson,  Rec.  Austral.  Mus.,  7,  274,  1909;  frwn 
the  Waldstsin  granite  in  the  Fichtelgebirge,  Bavaria:  Dttrrfeld,  Zs.  Kr.,  46,  563,  1909*  47 
242,  1909;  twin  crystals  from  Brasil  with  tw.  pL  (101);  new  forms;  Goldsehmidt,  Zs  Kr  47* 
639,  1909;  Goldschmidt  and  Sauer.  iWd.,  646,  1909;  from  La  Pas.  Guanajuato,  San  Luis  Potosi! 
and  Pianos,  Zacatecas.  with  new  form;  Ungemach.  Bull.  Soc.  Min.,  88,  375,  1910;    from  Epl 

grechtstein,  Fichtelgebirge,  Bavaria;    Hen^ein,  Centralbl.  Min.,  36,  1910;    Laubmann  and 
teinmetz,  Zs.  Kr.,  M,  168.  1914;   from  Elba  with  new  form;   Panidii,  Rend.  Aoc.  Line    2M) 
(2),  279,  1911;   from  Tanokami  Yama,  Omi,  Japan;   Jahn.  Zs.  Kr.,  60,  136,  1911;   from 'con ' 
tact  zones  near  Kristiania,  Norway*   Goldachmidt,  Videnskapsselskiipeta  Skrifter,  No.  1   467 
1911;   from  Lundy  Island,  Endand;    McLintock  and  Hall,  Min.  Mag.,  16,  294^  1912; 'from 
vanone  localities  in  Mexico;  Wittich  and  Pastor  y  Giraud;  BoU.  Soc.  Geol.  Mex.,  8,  47,  1913- 
from  New  Brunswick,  Canada;   Ellsworth,  Min.  Mm.,  17.  39,  1913;   study  of  crystals  fhnii 
Minas  Novas  in  the  state  of  Minas  Geraes,  Brasil,  showed  the  presence  of  63  fonna  that  are 
considered  as  certain  with  29  forms  described  as  uncertain.    Of  the  certain  foims  25  are  new 
The  axial  ratio  derived  was  a  :  6  :  c  =■  0 •53854  :  1  :  0-95323.    Penner,  N.  Jb.  Min.,  Bcil  -Bd 
86,  704,  1913;    crystals  from  various  localities  in  N,  S.  W.  and  Queensland:  Andeiaon,  Reo' 
Alls.  MUA^  %  120,  1911;   from  Minas  Geraes,  Braail,  with  new  forma;    GoldMhaidt.  and 
Rosick^,  Beitr.  Krys.  Min.,  1,  71,  1914.  -»--,.  ,       "™""nm.  ana 
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Natural  etch  figUKs;  Fedoiov,  [Ann.  Inst.  Mines,  St.  Pet.,  1,  186,  1908],  Za.  Kr^  61,  208, 
1912. 

Anal:  of  fresh  and  altered  material  from  cryolite  deposit  at  Ivigtut,  Greenland;  Steenstnip, 
[Medd.  om  GrGnland,  M,  117, 1909],  Zs.  Kr.,  60,  283,  1911.  -  -  - 

Determination  by  grinding  methods  of  hardness  in  relation  to  that  of  other  minerals  and 
to  different  crystal  faces  upon  topas;  Holmquist,  G.  Fdr.  F5rh.,  88,  281,J911. 

ToBBERNTTB,  Min^  p.  856:  App.  I,  p.  69;  II,  p.  107.  —  OccT  at  Rachenbach  near  Lahr, 
Baden;  DQrrfeld,  Zs.  Kr.,  61,  279,  1912. 

TouBMAUNS,  Min.,  pp.  551,  1050;  App.  I,  p.  69;  II,  p.  107.  —  Cxirst  —  From  Ceylon 
with  several  new  forms  havmg  complex  mdices  and  determination  of  refractive  indices;  Ondfej, 
[''Rozpravv''  B6hm.  Ak.,  18,  No.  40,  1^09],  Zs.  Kr.,  60,  647,  1912;  from  S.  Fiero  in  Campo, 
Elba:  Viola  and  Ferrari^  Mem.  Ace.  Line,  8.  429,  1911:  from  lipowaia,  Ural  Mts.;  Duparc 
and  Sabot,  Bull.  Soc.  Mm.,*  84,  139,  1911;  black  crvstals  with  new  form  from  near  Betroka, 
Madagascar;  Lacroix,  i6td.,  86,  123, 1912;  from  Madagascar;  Uxigemach.  ibid.^  86,  526^  1912.  . 

Anal.  —  Of  black  crystal  from  Asinara  Island,  Sardinia;  »erra,  Kend.  Ace.  Lmc,  16, 
(2).  702.  1907;  from  near  CoUingwood,  New  Zealand;  Finla/son,  Quart.  J.  Geol.  Soc.,  66,  351, 
1909.  Analytical  and  optical  study  of  numerous  tourmalmes  from  near  Antsirab^,  Mada- 
gascar; Duparc.  Wunder,  Sabot;  Mem.  Soc.  phys.  et  hist.  nat.  de  Gen^e,  86,  III,  283.  1910; 
anal,  from  Newlin,  Chester  Co.,  and  from  Avondale,  Delaware  Co..  Pa.;  Kyerman,  [Minerals 
of  Pamaylvania,  Sep.  Pub.,  1911].  Zs.  Kr.,  64,  98,  1914;  from  Mte.  Aroo,  Elba;  Manasse. 
Mem.  Soc.  Tosc.,  88^  118,  1912;  from  serpentine  from  south  of  Ekaterinburg,  southern  Ural 
Mts.;  Duparc  and  Sin,  Bull.  Soc.  Min.,  87,  14,  1914. 

Chem*  Comp.  — Ttew  anal,  from  the  following  localities:  Elba.  Mesa  Grande,  Pala,  and 
Lost  Valley,  Cal.  Critical  study  of  the  composition  of  the  mineral  with  confirmation  of  the 
general  formula  given  b}r  Fenfield  and  Foote  (App.  I).  Relations  between  spedfic  gravity, 
crystal  angles  ana  refractive  indices  and  chemical  comp.  discussed.  Schaller,  Zs.  Kr..  U,  321, 
1912;  68,  181,  1913;  discussion  of  chem.  comp.;  Vemadsky,  ibid,,  68,  273,  1913;  discussion 
of  recent  anal.;  Wtilnng  and  Becht,  Ber.  Ak.  Wiss.,  Heidelbars,  1913.  New  anal,  with  general 
discussion  of  chem.  comp.  Also  study  of  the  OTstallographic  and  optical  variations  with 
change  in  comp.  Reiner,  Inaug.  Diss.,  Heidelberg,  1913.  Studjr  of  magnesiarrich  tourmalines 
to  show  variation  in  crystallomphic.  optical  and  general  physical  chiuracters  with  variation 
in  chem.  comp.;  Becht,  Inaug.  Diss.,  Heidelberg,  1913. 

Occ.  in  the  Waldstein  granite  in  the  Fichtelgebirge,  Bavaria:  DQrrfeld,  Zs.  Kr.,  46,  563, 
1909;  47,  242,  1909.  Occ.  of  rvbdiiU  in  Lower  CaEfomia,  with  anal.;  Wittich,  Centralbl. 
Min.,  449,  1914. 

Tridtiote,  Min.,  p.  192;  App.  II,  p.  108.  —  Occ.  in  inclusions  of  the  lavas  of  Mi.  Etna; 
StellarStarrabba,  Centralbl.  Min.,  627.  1911. 

Formation  m  quarts  brick;  Holmquist,  G.  Fdr.  F5rh.,  88,  245,  1911.  Formation  and 
thermal  relations^  Smits  and  Endell,  Zs.  Anorg.  Chem.,  80,  176,  1913;  see  also  Schlaepfer  and 
Niggli,  t&id.,  87,  54,  1914.  Study  of  artificial  tridymite  shows  that  its  physical  properties  are 
in  dose  agreement  with  those  of  the  natural  mineral;  Fenner,  Am.  J.  Sc,  86,  341,  1913. 

Trihvdrocalcite.  P.  AT.  Tsckirwinsky,  [Ann.  Geol.  Min.  Russ.,  8,  238  and  245.  1906],  Zs. 
Kr.,  46,  302, 1909.  Name  proposed  for  a  hydrous  calcite,  CaC0i.3H«0  described  by  Iwanov, 
[Ann.  Geol.  Min.  Russ.,  8,  1906],  from  near  Nowo-Alexandria,  Russia. 

Triplttb,  Min.,  p.  777;  App.  II,  p.  108.  —  Occurs  with  wolframite^  Bchediie.fyriU,  ehalco* 
pyrite,  cosaliU  <7)  and  quartz  m  a  vem  in  the  Reagan  mining  district,  White  Pme  Co.,  Nev. 
Anal,  as  follows:  MnO,  5763;  FeO,  168:  CaO,  286;  M^,  1-21;  P,Oi,  31  84:  F,  777: 
102*99;  O  B  F.  3-27;  Total,  99*72.  Color  salmon-pink  with  vitreous  luster.  Indices  or 
refraction,  a  »  1  -650,  ^  »  1  -660,  7  »  1  -672.  Hess  and  Hunt,  J.  Wash.  Ac.  Sc,  8,  286,  1913; 
Am.  J.  Sc,  86,  51,  1913. 

Occ.  at  Singar,  District  Gdya,  Bengal,  India;  Fermor,  Mem.  Geol.  Sur.  India,  87,  1909; 
from  Konigswart,  near  Marienbad,  Bohemia;  Lazarevii,  Centralbl.  Min.,  385,  1910. 

Tboiute.  Min.,  pp.  72,  1051;  App.  I,  p.  70.  —  Artif.  crystals  containing  sine;  Federov, 
[Ann.  Inst.  Mines  St.  Pet.,  1,  160,  1909],  Zs.  Kr.,  61,  296,  1912. 

Shown  to  be  the  end  member  of  the  pyrrhotite  series;  AUen  Crenshaw,  Johnston,  and 
Larsen,  Am.  J.  Sc,  88,  169,  1912. 

Tbcheffkinite,  Min.,  p.  718;  App.  I.  p.  70.  —  Anal,  of  a  black  mineral  froin  near  Betroka, 
Madagascar,  which  may  represent  an  unaltered  tscheffkinite;  Lacroix,  C.  R.,  166,  672,  1912. 
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TiomeUto.  K.  Bu9M,  [Festaohr.  Med.-N&turwias.  Ges.  aur  84  VfCTjiwwlnnR  Muarter 
19121,  Zs.  Kr.,  51,  626,  1912.    Preslite,  Rosicki,  Zs.  Kr..  51.  621,  1912. 

Ortliornoiiibio?  DeMnbed  as  mosoQiimo 
by  Buas.  Ortboriiambio  mw idven  waibio 
-  0-977  : 1  :  0-879.  Obaerved  forma  (Roa- 
ick^):  c(001),  d(lOl),  p(lH),  «(201).  »(121). 
Crystala  very  anaH  and  faces  curved.  Habit 
tabular.  Twiiia  frequent.  H.  «  3  '6.  G.  « 
6-09,  (6*13.  Buss).  Mean  reCraetire  index 
Tsumebite  {Rosicki),  >  1  -78.    Color  emerald'^reen.    lAister  vitreoua. 

Pleochroism  from  blue-green  to  yeliowiah  green. 
Comp.  —  A  baaio  lead  and  copper  phoephate. 
Anal.  —  1,  Frejka  (Boeick^);  2,  ROabcvg-Dubidc  (Buaa). 

PbO  CuO  W),  BW  Total 

1.  66  09  11-97  10-26  undet. 

2.  63-77  1179  12  01  12-33  99-90 

Pyr.  —  In  C.  T.  fuses  easily  and  yielda  water.  B.  B.  fuaes  to  smooth  and  faceted  ^obule. 
On  diarooal  gives  lead  reactions.  Copper  flame  color.  Easily  soluble  in  hydrochloric  acid 
and  deposits  lead  chloride.    Reacts  for  pnoophorie  acid. 

Obe.  —  Found  assoc.  with  cuturUe  mm  Tsumeb,  Otavi,  German  S.  W.  Africa. 

Name.  —  Tsumebite  from  locality  of  occurrence;  PredUe  in  honor  of  J.  Sv.  Pres!,  the 
mineralogist. 

TuKsiTB,  Min.,  p.  685.  —  Considered  to  be  a  variety  of  haUaynte;  Gregory,  Proc.  Edinb. 
Roy.  Soc.,  80,  361,  1909. 

Turanite.    K.  NenadkeuriUeh,  Bull.  Ac.  St.  Pet.,  8,  m 
186,  1909;  Zs.  Kr.,  51,  .91,  1912. 

Radiating  fibrous,  in  sphmcal  concretions  and  reni- 
form  crusts. 

Comp.  —  6CuO.VjOi.2H«0. 

Occurs  associated  with  maiaehUe  in  limestone  at 
Tyuya-Muyun,  south  of  Andidjan  in  the  foothills  of  the 
Alai  Mts.,  Turkestan. 

TuRQiTE,  Min.,  p.  246;  App.  II,  p.  108.  —  Anal, 
from  Easton,  Pa.;  Eyerman,  [Minerals  of  Penn^lvania, 
Sep.  Pub.,  1911],  Zs.  Kr.,  54,  100.  1914;  from  Rosseto, 
Elba;  Manasse,  Mem.  Soc.  Tosc.,  87,  76,  1911. 

TuBQUOis,  Min.,  p.  844;  App.  I,  p.  70;  II,  p.  108. — 
CrystaUiaed  turauois  haa  been  found  near  Lynch  Station, 
Campbell  Co.,  Va.  Occurs  in  minute  crystals  in  spheri- 
eal  KioupB  forming  a  botryoidal  surface  associatea  with 
smafl  qiuurti  crystals.  It  is  bright  blue  in  color  and 
vitreous  in  luster.  Cleavage  present,  possibly  in  two 
directions.  Brittle.  H.  about  6.  G.  «*  2  -84  (corrected 
for  quartz  present).  Crystals  clear  and  transparent. 
Fleocnroism  distinct,  from  colorless  to  pale  blue.  In- 
clined extinction  on  all  sections.  Cnrstals  are  triclinic 
and  near  those  of  chalamderite  in  angles.  Axial  ratio  of 
latter  mineral  adopted  for  calculation.  Forms  present: 
6(010),  o(lOO),  m(llO),  A/(ll0),  A:(Oll).  Forms  a  and 
M  are  prominent  and  striated  vertically. 

Anal. — After  deducting  12-57%  insoL  material 
{quartE). 

PjOi        AliO,     FeiOi       CuO         HjO         Total 
3413        36-60       0-21        900        2012       99-96 

From  this  anal,  and  other  earlier  ones  (especially 
that  by  Penfield)  the  following  formula  is  proposed.: 
Cu0.3AliO,.2P,Oi.9H,0  or  CuOH.6[Al(OH),l.H».(P04)4. 
This  formula  is  analogous  to  that  taken  for  chalcosideriie 
except  that  the  latter  has  but  SHsO.     From  the  chemical 

and  crystallographic  analogy  between  the  two  minerals  they  are  thought  to  be  isomorphous 
and  that  the  true  formula  of  chalcosiderite  should  show  9HiO.  Sch^er.  J.  Wash.  Ac.  Sc,  1, 
58,  1911;  Zs.  Kr.,  50,  120, 1911;  Am.  J.  Sc,  83,  36,  1912;  U.  S.  G.  S.,  Bull,  509,  42,  1912. 

Tysonite,  Min.,  p.  166;  App.  I,  p.  70.  —  Prismatic  cleavase  observed  on  specimen  from 
Pike's  Peak,  Col.,  and  a  lamellar  structure  parallel  to  a  pirramid  face;  Koeohlin,  Min.  Mitt.. 
31,  626,  1912. 
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TVuyaiiiiiiiitei  iuyamunUe^  tjuiamuniU,  K,  A,  NenadkewUsch,  Bull.  Ac.  St.  Pet.,  6,  945, 
1912;  Mm.  Mag.,  16,  374,  1913. 

A  hydrous  uraoo-vanadate  of  calcium,  VsOi.2UO|.Ca0.4HsO.  Found  with  ferganiU 
and  iwranUe  at  Tyuva-Muyun,  Fergana,  Russian  Central  Asia.  Hillebrand,  Am.  J.  Sc,  86, 
440,  1913,  suggests  that  it  is  a  calcium  camotUe, 

Uhligite.    0.  Hauaer,  Zs.  Anorg.  Chem..  68.  340,  1909. 

Isometric.  Habit  octahedral  with  suboroinate  cubic  laces.  Triangular  striations  on 
octahedral  faces.  Twinning  with  octahedron  as  tw.  pi.  Cleavage  cubic,  imperfect.  Color 
black.    Brown  and  transparent  on  thin  edges. 

Comp.  —  Ca(Ti,Zr)6i.Al(Ti,Al)0».    A  member  of  the  girkdite-keOhauiU  group. 

Anal.  — TiO,,  4825;  ZrO,,  21  95;  A1,0^  10-50;  CaO,  1900;  Nb,0,,  and  FeiOi,  tr.; 
TotaL  99-70. 

Obs.  —  Found  in  a  nepheline  rock  on  the  shore  of  Magad  Lake,  East  Africa, 

Ullmanite,  Min.,  pp.  91,  1051.  —  Occ.  at  New  Brancepeth  CoUiery,  near  Durham, 
England,  with  anal.;  Spencer,  Min.  Mag.,  16,  302,  1910. 

Uraninite,  Min.,  p.  889;  App.  I,  p.  70;  II,  p.  109.  —  Large  crystal  from  German  East 
Africa;  Brauns,  Centralbl.  Min.,  689,  1911. 

Anal,  of  material  probably  from  the  New  England  District,  N.  S.  W.:  Laby,  J.  Roy.  Soc. 
N.  S.  W.,  43,  28,  1909;  of  brdggerUe  from  southern  Borneo  and  Moss,  Norway:  Tschemik, 
Bull.  Ac.  St.  Pet.,  8,  1203,  1909;  Zs.  Kr.,  61,  110,  1912. 

Ussingite.    0.  B.  BdggUd,  Zs.  Kr..  64,  120, 1914. 

Triclinic.  Crystals  not  observed.  Three  cleavages:  c(OOl)  perfect,  m(llO)  fair,  Jlf  (lIO) 
poor.  Cleavage  angles:  c  :  w  -  70"  21',  c  :  M  =  71**  30',  m  :  il/  -  90**  28'.  Twinning  iamelke 
with  tw.  pi.  6(010). 

G.  B  2-495.  H.  "  6-7.  Color  various  shades  of  reddish  violet.  Luster  vitreous,  some- 
what pearly  on  basal  cleavage.  Refractive  indices:  a  »  1-5037,  /9  »  1-5082,  y  »  1-5454; 
2V  »  39''  4'.  Optically  +.  Extinction  angle  on  base  with  trace  of  (010)  »  5''-6'';  on  plane 
at  right  angles  to  both  (001)  and  (010)  »  4°.  Angle  between  c  and  normal  to  (001)  as  observed 
on  section  parallel  to  (010)  »  +  33''. 

Comp.  —  HNaiAl(SiOs)s;  SiOt,  59*6;  Al«Oi,  16-9;  Na^,  205;  HsO,  3  0. 

Anal.  —  By  Christensen: 

SiO,  Al>Oi  Na^  HiO  Total 

58-74  17-73  19-91  4  19  100-57 

PVr.  —  B.  B.  easily  fusible.    Soluble  in  hydrochloric  acid  with  formation  of  silica  jelly. 
Obs.  —  Found  in  rolled  masses  from  pegmatite,  assoc.  with  9odaHie,  feldspar,  etc.,  from 
Kanserdluarsuk.  Greenland. 

Name.  —  Named  after  the  late  Pxx>f.  N.  V.  Ussing  of  Copenhagen. 

Utahite,  Min.,  p.  966;  App.  II,  p.  109.  —  Comp.  see  imder  Carphosiderite, 

Uvanite.    F,  L.  Hess  and  W.  T.  SchaHer,  J.  Wash.  Ac.  Sc,  4,  576,  1914  and  priv.  contr. 

Orthorhombic.  Fine  granular.  Two  pinacoidal  cleavages.  Color  brownish  yellow. 
Refractive  indices  for  Na-light;  a  =  1 -817,.  i -005,  ^  =  1-879,  i  -008,  7  =  2057,  ±  005. 
Pleochroic;  a  =  light  brown  to  yellow:  b  -  dark  brown,  c  «■  greenish  yellow. 

Comp.  —  Hydrous  uranium  vanadate,  2UOs.3V20ft.l5HsO. 

Anal.  —  Insol.,  1-24-  UO,,  3960:  CaO,  1-73;  K,0,  0-30;  MgO,  004;  V,0»,  37-70; 
PsOi,  0-06;  AsiOi,  0-05;  HA  18-28;  Total,  99-00. 

ryr.  —  Insoluble  in  water,  but  dissolves  readily  in  a  solution  of  ammonium  carbonate. 

Obs.  —  Found  disseminated  in  rocks  in  the  vicinity  of  Temple  Rock  on  the  San  Rafael 
Swell,  Emery  County,  about  45  miles  southwest  of  Greenriver,  Utah. 

Name.  —  From  the  first  syllables  of  the  two  words  uranium  and  vanadium. 

Valentinite,  Min.,  p.  199;  App.  II,  p.  109.  —  Crystals  from  Sensa.  Algeria,  with  general 
discussion  of  orientation  of  crystals  and  known  forms.  Ungemach,  Bull.  &c.  Min.,  85,  539, 
1912. 

Vanadinite,  Min.,  p.  773;  App.  II,  p.  109.  —  Crystals  from  Old  Yuma  mine^  near  Tucson, 
Arizona;  Guild,  Zs.  Kr.,  49,  321,  1911;  from  Cutter,  and  Kelly,  New  Mexico,  with  new  forms; 
Paul,  Zs.  Kr.,  60,  600,  1912. 

Vanthoffite.  App.  II,  p.  109.  —  Anal,  with  determination  of  refractive  indices  of  material 
from  Hall  in  Tyrol;  G6rgey,  Min.  Mitt.,  28,  334,  1909. 

Occ,  assoc.,  genesis,  etc.,  as  illustrated  in  the  Berlepsch  mine  at  Stassfurt;  Riedel,  Zs. 
Kr.,  60,  139,  1911. 

Artif.  formation;  Nacken,  Nachr.  Ges.  Wiss.  Gdttingen,  602, 1907. 
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Vabibcite.  Min.,  p.  824;  App.  I,  p.  71.  —  8tudy  of  GiysialliMd  yaiiBcite  from  near  Ludn^ 
Utah,  by  Schaller,  J.  Wash.  Ac.  Sc,  1,  150,  1911:  2,  143,  1012;  Zs.  Kr..  SO,  321,  1911;  Proc. 
U.  S.  Nat.  Mu8.,  41,  413,  1912;  U.  8.  G.  S.,  Bull.,  609,  48,  1912;  Bull.,  010;  gave  the 
following  facts.  Orthorhombic.  a  :  6  :  c  -  0-8944  :  1  :  1  0919;  010  A 110  -  48"*  12';010A012 
-6^22.  Forms  present:  o(lOO),  6(010),  i(130),  J(260),  ii(120),  A(340),  m(llO),  q(2l0), 
/(520),  e(012),  o(032),  2(102),  p(lll).  Habit  Ubular  paraUd  to  b  with  prism  and  dome  faces, 
beveling  the  edges;  a  only  present  as  very  small  truncation.  Comparison  of  crystal  orienta- 
tion  with  that  macorodUe,  strtngUe,  vha8pho9iderUe  and  vilaiHU  ^ven.    Twins  with  tw.  pi.  (102). 

OpticaUy  — .  Ax.  jA,  parallel  to  6(010),  Bxoc  perpendicular  to  c(OOl).  Axial  an^ 
larae,  2£  «  about  113**.  Pieochroism  weak,  a  »  ooloriess,  b.  c  ■>  pale  green.  Refractive 
indices:  a  «  1  *677,  ^  «  1  *656,  7  ">  1  -547.  On  heating  to  160°  the  mineral  loses  water  and 
its  color  efaanses  to  lavender-blue  with  marked  change  in  cmtical  character.  Optical  orientation 
is  dififerent,  but  charact^  could  not  be  determined.  Strongly  pleochroic,  ||  to  a  axis  » 
lavender-blue,  ||  to  6  axis  «  reddish  lavender-blue,  ||  to  c  axis  ■>  violet.  Refractive  indices. 
approx.:  a  =  1-447,  fi  «  1*448,  7  »  1*450.  Comparison  of  optical  characters  with  those  of 
related  minerals  given. 

Anal,  gave  the  usually  accepted  formula,  AliOi.PiO».4HsO. 

HiO  PtOi  VjO,  Cr/),  Fe«Oi  AljOt  Total 

22*08  44*73  0*32  0  18  0*06  3240  100*37 

Description  and  anal,  of  an  aluminium  phosphate  from  Vaahegy,  Comitat  GAmOr,  Hungary,, 
which  closely  resembles  variscite,  but  differs  in  containing  one  more  molecule  of  water;  Zim^yi^ 

Ber.  aus  Ungam,  26,  241,    1907,  [Math.  Tenn^szettud.  fkteai6,  20,  72,  1908],  Zs.  Kr.,  48,. 
626,  1910. 

Anal,  from  Sarrabus,  Sardinia;  Pelloux,  Ann.  Mus.  Genova,  0,  470, 1912. 

Vashegyite.  K.  Zimdnyi,  Mathemat.  Term^ettud.  E^tesftd,  27,  64,  1909],  Zs.  Kr.» 
47,  53,  1909. 

Ma.ssive,  compact.  H.  »  2-3.  G.  »  1  -964.  Color  white  or  yellow  to  rust-brown  when 
colored  by  iron  oxide.    Dull  luster,  opaque.    Sticks  to  the  tongue. 

Comp.  ~  4AlsOs.3P«Ot  +  30H|O  «  Alumina,  29*73;  phoi^honis  pentoxide,  30*99;  water,. 
39*28. 

Anal.  —  By  Loczka: 
AliOi       FeiOs       KsO       NaiO        PsOt         COt         H«0        Insol.        Total 
28*33        1*19        0  16        0  05        31*32        0*12        38*97        0*24        100*38 

Pvr.  —  Infusible  in  Bunsen  burner  flame.    Easily  soluble  in  acids. 

Obs.  —  Found  in  an  iron  mine  at  Vashegy  (whence  name)  in  Comitat  GGm6r,  Hungary^ 
associated  with  limonitet  variaciUf  and  another  new  but  undetermined  aluminium  phosphate. 

Vaterite.    See  under  ColcUe, 

Velardefiite.  W,  T.  SehaUer,  J.  Wash.  Ac.  Sc,  4,  354,  1914;  (priv.  contr.;  to  be  pub- 
lished in  detail  in  U.  S.  G.  S^  Bull.,  610).  Name  su^ested  for  a  member  of  the  meliliU  group 
having  the  composition  2CaO.Al|Os.SiOi.  Artificial  material  shows  following  characters: 
Tetragonal.  Cleavage,  c(OOl),  distinct.  G.  »  3*038.  Optically  ~.  Refractive  indices: 
u  —  1*667;  c  »  1*668.  This  molecule  occurs  in  large  amount  in  the  material  described  by 
Wright  as  gehlenUe  from  the  Velardefia  mining  district,  Mexico  (App.  II,  p.  44).  For  relations 
of  this  compound  to  mdilite  group  see  under  Mdilite. 

Vemadskite.    F.  Zamboninif  Mem.  Ace.  Sc.  Napoli,  14,  337,  1910. 

In  aggregates  of  minute  doubly  refracting  cry  stab.    H.  »3*5.    G.  «  greater  than  3*3. 

Comp.  —  3CuS04.Cu(pH),.4H,0. 

Anal.-— SO,,  37  04;  OiO,  49  07;  HA  13  89:  Total,  100  00. 

Obs. — Occ.  as  alteration  of  dolerophanite  at  Vesuvius.    Named  after  Prof.  V.  I.  Vemadsky. 

Vesuvianitb,  Min.,  p.  477;  App.  I,  p.  71;  II,  p.  109.  —  Crystals  from  Vesuvius  with 
new  forms;  Rosati,  Mem,  Ace.  line,  8,  668,  1911;  from  Tiriolo,  Catanzaro,  Italy:  Panichi, 
Rend.  Ace.  Line,  20,  (2),  421,  518,  1911;  with  optical  study  from  contact  sones  near  Kristiania, 
Norway;  Videnskapsselskapets  Skrifter,  No.  1,  426,  1911;  from  Kordon  Karmankt&l,  southern 
Ural  Mts.;  Kaschinsky,  [Ann.  Inst.  Mines.,  St.  Pet.,  2,  77,  1910],  Zs.  Kr.,  62,  624,  1913;  from 
S.  Vincent  e  Chatillon,  Valle  d'Aosta,  Italy;  Pelloux,  Ann.  Mus.  Genova,  6,  25, 1913. 

Anal-  of  material  from  Silver  Peak  Quadrangle,  Nev.;  Turner,  Bull.  Geol.  Soc.  Am.,  SO^ 
223,  1909;  of  cyjrrine  by  Steiger  from  Franklin  Furnace,  N.  J.;  PaJache.  Am.  J.  Sc.,  29,  177, 
1910;  Zs.  Kr.,  47,  576,  1909;  from  near  Alunge,  Sweden;  Quensel,  Bull.  Geol.  Inst.  Upi»Ja. 
12,  173,  1914. 

Vilatelte.    A.  Loeratx,  Min.  de  la  France,  4,  477,  1910. 

The  violet  crystals  from  La  Vilate,  near  Chanteloube,  Haute-Vienne,  deieribed  by  Dea 
Cloizeaux  as  Type  I  of  hureavlite  are  shown  to  be  a  distinct  species. 
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Monoclinie.  a  :  6  :  c  -  1  -69581  : 1  :  0-88864.  ^  »  89''  27'.  Forms:  e(001),  &(010), 
•m(llO),  o(301),  e(011).  ii(3ll),  0(341).  H.  -  a-4.  G.  «  2-745.  Color  violet.  Powder  white. 
Transparent  to  translucent.  Optically  — .  Refractive  index  *-  1-74. 
Birefringence  strong.    Dispersion  strong^  p>v. 

Comp.  —  Hydrous  iron  phosphate  with  a  little  manganese. 

Obs.  —  Found  in  a  pegmatite  on  hderonU  and  pnlomelane  at  La 
Vilate  near  Chanteloube,  Haute  Vienne. 

Crystallograi^c  and  optical  relation  to  varisdte,  see  under  VariacUe, 

Viridine.    See  under  Andaluaite, 

VrviANiTB,  Min.^  p.  814;  App.  I,  p.  71;  11,  p.  110.  — Crystals  from 
Taldic,  Bohemia,  with  new  form.  Kefractive  indices,  Na-nght:  a  «■  * 
1  -5809,  fi  -  1  -6038;  y  -1  -6361.  2Va»«  106^  52^'  (meas.).  Optical  de- 
terminations on  specimen  from  Cornwall  also  made.  Rosick^,  Bull.  Ac. 
Sc.  Boh6me,  18, 1906;  cnrstals  from  Leadville,  Col.;  Ungemach,  Ann. Soc. 
Ceol.  Belgique,  Mem.,  89,  421,  1912;  with  optical  study  from  Stanley- 
Pool,  Con^  Flee  State;  Buttgenbach.  Ann.  Soc.  Geol.  Belgique,  83,  1912; 
optical  onentation;  idem,  ibidlf  40,  M.  3,  1913. 

Anal,  of  phosphate  from  Eguel,  Africa,  which  apparently  is  an 
altered  vivianite;  Garde,  C.  R.^  149,  1616,  1909.     From  diluvial  days 
at  Noranco  near  Lugano,  Teasm,  Switzerland;  Schmidt,  [Eclogae  geol.  Helvet.,  9,  No.  1,  75], 
Zs.  Kr.,  46,  307,  1909. 

Anal,  of  material  from  Janysch-TakiL  peninsulas  of  Kertch  and  Taman,  Crimea,  con- 
taining high  percentages  of  MnO,  MgO,  andf  CaO.  called  paravwianUe.  Anal .  of  various  alteration 
products  of  vivianite  given  from  same  general  locality,  with  following  formulas  for  the  series: 
1.  Vtmnite  (ParavivianiU),  3RO.P«0».8H,0.  2.  a-Kertachemte,  5R0.2Fe^s.3PiOi.23HsO. 
3.  ^Kertachmite,  RO.FeiOi.PjO».7HiO.  4.  OxykerUchenite,  R0.4FetO,.3PjOi.21H|0.  Popov, 
Trav.  Mus.  Geol.  Ac.  Sc.  St.  Pet.,  4,  99, 1910;  Zs.  Kr.,  58,  606, 1913. 

Voelckerite.    See  under  ApatUe, 

VoLTAiTE,  Min.,  p.  972.  —  Study  of  voltaite  from  Schmdlnitz.  Hungary,  gave  the  following: 


ViUt^ite. 


Schariser,  Zs.  Kr.,  54, 127, 1914. 
Vorobyevita.    See  under  Beryl. 

Vrbaito.    B.  JOek,  ["Rozpravy"  B5hm.  Ak.,   81,   1912],   Zb.  Kr.,  51,  366,   1912.     F, 

Kfehlik,  ibid.,  379. 

Orthorhombic.  Axes,  a  :  h 
:c  «  0-6669  :1  :0.4836.  Ob- 
served forms:  e(OOl),  6(010), 
a(lOO),  /(035),  «(021),  d(041), 
0(112),  p(lll),  0(331),  r(131). 
Crystals  small,  either  t^ular 
(parallel  to  6(010))  or  pyramidal 
in  habit.  In  groups.  Cleav- 
age: 6  good,  fracture  uneven 
to  conchoidal.  H.  «  3*5.  G. 
B  5*3.  Luster  sub-metallie  to 
metallic.  Color  gray-blade  in 
larger  crystals  to  dark  red  in 
thin  splinters.  Opaque  to  trans- 
parent. Streak  light  red  with 
yellow  tone. 

Comp.— TTAssSbSs-  Thal- 
lium, 32-15;  antimony,  18*94; 
arsenic,  23-64;  sulphur,  25-27. 

Anal.  —  By  Kfehllk.  —  Tl, 


Q q 

Vrbaite. 


Vrbaite. 


29-52;   Sb,  18-34:  As,  24  06;  S.  25-20:   Fe,  1-85;  Total,  98-97.  * 
Obs.  —  Found  assoc.  with  realaar  ana  orpiment  at  Allchar,  Macedonia. 
Name.  —  In  honor  of  Dr.  Karl  Vrba. 

Vredenbufgite.    L.  L.  Fermor,  Rec.  Geol  Siir.  India,  87,  199,  1909;    Mem.  Geol.  Sur. 
India,  87, 1909. 

Isometric  or  tetragonaL    Crystals  not  found.    Cleavage  parallel  to  octahedron  or  tetrasonal 


84  APPENDIX  IIL 

pyramid.    H.  «>  6*5.    G.  -  4 -74-4 -85.    Luster  metallic.  Color  bronie  to  dark  sted-gray. 
Streak  deep  brown-black  to  chocolate-brown.    Strongly  magnetic. 

Comp.  ~  3Mni04.2FetOt. 

Anal.  —  By  Pattinaon;  1  from  Beld6ngri,  2  from  Gravidi. 

MnO,        MnO        FeiO,       Al,Os       BaO        CaO       MgO        K/) 
1.    G. -4-74       23-67        38-24        28-85        1-32        1-30        1-53        0-90 
2.^  G. -4-84       24-94        38-53        31-29        210        0-03        0-90        1-20        006 

NaiD       SiO,  S         PsO.     AssO.     CoO      CuO      TiOi      H,0        COt        Total 

177       107      001       160       009      100-34 

0-14       0-20       003      0-03       ....      0-05      003      0-14       0-50      10017 

Pyr.  —  Completely  soluble  in  adds. 

Odb.  —  Found  at  Beld6ngri,  District  NAfrour  and  at  Gravidi,  District  Viingapatftm,  India. 

Name.  —  After  £.  W.  Vredenburg  of  the  Geological  Survey  of  India. 

Wad,  Min.,  p.  257.  —  Anal,  from  Mte.  Aroo,  Elba;  Manasse,  Mem.  Soe.  Toac.,  88,  118, 
1912. 

Wasbemite,  Min.,  p.  120;  App.  11,  p.  111.  —  Shown  probably  to  consist  of  a  mixture  of 
about  two  parts  jamesoniU  to  three  parts  tinkeniU;  SchaDer,  Zs.  Kr.,  48,  562,  1910;  U.  S. 
G.  S.,  Bull.,  490,  25,  1911. 

Wabwickite,  Min^  p.  881.  —  AnaL  of  material  from  Amity,  N.  Y.,  gave  the  following 
results:  BsOs,  2129;  TiO»,  2486;  SiO,,  139;  MgO,  35-71;  FeO,  9  15;  Fe,0,,  4-76;  A1,0», 
2-91;  Total,  100-07.  After  deducting  for  small  amounts  of  apinel  and  magneUie,  the  analysis 
recalculated  to  100%  gave:  B«Ot,  23-87;  TiOs,  27-87;  SiOs,  1-56;  MgO,  38-63;  FeO,  8  07. 
Formula  derived:  (Mg,Fe)tTiB^i.    Bradley,  Am.  J.  Sc,  87,  179,  1909. 

Wavellite,  Min.,  p.  842;  App.  I,  p.  71;  11,  p.  111.  —  Crystals  from  York  Co.,  Fa^  and 
from  Montd>ra8,  Creuse,  F^nnce;  Ungconach,  Bull.  Soc.  Min.,  86,  536, 1912. 

Weibnllite.    G.  Flink,  Ark.  Kemi,  Min.,  Geol.,  8,  No.  35.  1,  1910. 

The  mineral  from  Falun.  Sweden^  originally  described  oy  Weibull  as  a  gaUnobumutUe 
(see  anal.  6  and  7,  Sys.,  p.  114)  contaimng  aelenium,  is  thought  to  be  a  distinct  species. 

H.  ■-3.    G.  "  6-97.    Color,  steel-gray*    One  distinct  deavage  and  another  less  perfect. 
Camp,  —  2PbS.Bi  ASet. 

Wellsite,  App.  I,  p.  72.  —  Occ.  at  Kurcy.  near  Simferopol,  Crimea;  with  description 
of  paragenesis,  crystals  and  anal.;  Fersmann,  Trav.  Mus.  Geol.  Ac.  St.  Pet.,  8,  129,  1909: 
Zs.  Kr.,  61,  291,  1912. 

Wbrnerite,  Min.,  p.  468;  App.  I,  p.  72.  —  Anal,  from  various  localities  in  Pa.;  Eyennan, 
[Minerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.,  64,  97,  1914. 

Whewelute,  Min.,  p.  993:  App.  L  p.  72;  IIi  p.  HI-  —  Crsrstals  with  new  forms  from 
Saint-Sylvestre  mine,  Urbeis,  Alsace;  Ungemacn,  bull.  Soc.  Min.,  88,  20,  1909;  DCtnfeld, 
[Mitt.  Geol.  Landesanst.  Elsass-Lothringen,  7,  115,  1909],  Zs.  Kr.,  49,  512.  1911:  Centralbl. 
Min.,  553,  1909;  from  near  Schlan,  Bohemia,  with  new  fonns;  Slavik,  Bull.  Ac.  Sc.  Bohteie, 
18,  1908;  14,  1909;  C'Rozpravy"  Bohm.  Ak^  17,  1908;  18,  19091  Zs.  Kr^  46,  614,  1909:  60, 
641.  1912;  with  new  forms  from  Bur^  and  Zickau,  Saxony,  and  Kopits,  Bohemia.  Table  of 
angles  of  all  forms  given.  Refractive  mdices  on  material  from  Burak:  a  *  1  -4902.  ^  »  1  -5551, 
7  «  1-6494.  2V  -  83'' 42'  18",  calc.  Anal,  of  material  from  Kopitz;  Jeiek.  Bull.  Ac.  Sc. 
Boh«me,  13,  1906;  14,  1909,  rRozpravy''  Bdhm.  Ak.,  17,  No.  24,  1906;  18.  No.  4,  1909], 
Zs.  Kr.,  60,  644,  645,  1912;  from  Bnich  near  Dux,  Bohemia;  iciem,  BulL  Ac.  8c.  Bohone,  16, 
1911;  [^'Rozpravy"  Bdhm.  Ak.,  80,  No.  2,  1911],  Zs.  Kr.,  64, 191, 1914. 

WiiBdte.    W.  Roim»a,M,    Mentioned,  but  without  name,  by  W.  Ramsay  and  A.  ZiDiacos, 

[Ofv.  Finsk.  Vetenskaps-Soc.  Forh.,  89, 58, 1897].  The  name  appears  in  a  dealer's  advertisemoit, 
Am.  J.  Sc,  8,  Dec.,  1899.  Spencer  in  Min.  Mag..  18,  379,  1903.  W.  Crookes,  Proc.  Roy.  Soc. 
80A,  516,  1908;  Bdrgstrdm,  G.  Fdr.  Forh.,  88,  1525,  1911. 

A  euxenite-like  mineral  with  wide  variations  in  composition.  Bdrgstrdm  considers  that 
loranskite  and  wiikite  belong  to  the  same  group  and  proposes  the  name  tpiikite  as  the  general 
name.  Usually  in  irregular  masses.  Cr3r6tal8  have  been  observed  which  arie  orthorhombic. 
The  axial  elements  for  loranskile  are  given  by  BdrgstrOm,  a  :  6  :  r  «■  0-5317  :  1  : 0-5046. 
Forms:  a(lOO),  6(010),  fn(llO),  x(201).  Usually  isotropic,  but  at  times  showing  birefringent 
spots.  H.  *=  6.  G.  varies  from  3-8  to  4-8,  becoming  higher  with  the  lighter-colored  material 
and  with  a  corresponding  decrease  in  water  content.  Color  black  to  brown  and  yellow.  Luster 
metallic  to  resinous. 

Comp.  —  A  niobate,  titanate,  and  dlicate  of  iron  and  the  rare  earths. 
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Anal.  —  1  by  Crookes;  2  by  Holmquist  (quoted  by  B6rg8tr6m). 
SiOi  TiOi        ThOi       NbiOs       TasOt   Ce-metala  Y-metab     So-metala 

1-1608        23*36        5*51        15-^        2-55         7-64  1-17 

2-8*76        29*68        ....        2367        4*06 

FeO  UOs  UOi      AlA        Mni04       CaO    Pp.  with  H^     HiO      Total 

15*52  356        1-97         ....  5*83    10000 

7*51^         7*37        1*86         0-74  1*28        4-86        1-06  1106    101-80 

*FeiO.. 
Pvr.  —  Infusible. 

Obs.  —  Found  in  pmnatite  veins  at  Impilaks,  Finland. 
Name.  —  After  ProK  F.  J.  Wiik,  of  Helsingfora. 

^imkeite.    A.  S.  EakU  and  A.  F.  RoQera,  Am.  J.  Sc.,  87,  262, 1914. 

HexagDnal.  Probably  belonging  to  Apatite  Oroup.  e  »  0-730,  APprox.  Fonns:  (lOlO), 
llSO),  (lOll).  Imperfect  basal  cleavage.  H.  •-  5.  G.  "  3*234.  Color  pale  rose-red,  yellow. 
^  tically  -.    n  -  1-640. 

Comp.  —  3Ca«(P04)t.CaCOs.3Ca«[(Si04)(S04)l.CaO. 

Anal. — 

CaO  MnO  PsOi  S0|  SiOt  COk  H^  Total 

54*44  0-77  20*85  12  28  9-62  2*10  br,  100  06 

Pyr.  —  Fusible  at  5*5*  Soluble  in  dilute  hydrochloric  and  nitric  acids  with  separation 
of  floccul^t  silica.    Usual  tests  for  8O4;  PiO»,  CaO.    Alters  to  okenite, 

Obs.  —  In  contact  zone  of  crvstallme  limestone,  associated  with  blue  calcite,  diopeide  and 
vemvianite  at  Crestmore,  eight  miles  west  of  Riverside,  Riverside  Co.,  Cal. 

Name.  —  After  Mr.  R.  M.  Wilke. 

WiLLBiuTE,  Min.,  p.  460;  App.  I,  p.  72;  II,  p.  111.  —  Crystals  from  Franklin  Furnace, 
N.  J.  Refractive  indices:  o  -  1  *69390Ar«,  -  1  *68897i4;  c  -  1  *72304iv«,  1  -7181214.  Palache, 
Am.  J.  Sc,  29,  177,  1910,  Zs.  Kr.,  47,  576,  1909.  Crystals  from  same  locality  with  new  forms: 
a  new  axial  ratio  was  derived,  e  ■»  0-6679;  a  new  Goldschmidt  table  of  angles  for  the  known 
forms  based  on  this  new  anal  ratio  is  given;  Palache  and  Graham,  Am.  J.  Sc,  86,  639,  1913: 
Zs.  Kr.,  63,  332,  1914. 

Anal,  and  optical  determinations  of  material  from  contact  zones  near  Kristiania,  Norway; 
Goldschmidt,  Videnskapsselskapets  Skrifter,  No.  1,  389,  1911.  Fluorescence  in  ultra-violet 
light;  Uebisch,  Ber.  Ak.  Wiss.,  229,  1912.  Birefringence  on  material  from  Moresnet,  Belgium; 
C^Aro,  Bull.  Ac.  Belg.,  No.  7,  619,  1908. 

17(nitihlreite»    Same  as  Rathitef  which  see. 

WiNCHiTB.    See  under  Amj^nbok. 

WiTHBBrrE,  Min.,  p.  284;  App.  I,  p.  73.  —  Crystals  from  New  Brancepeth  Colliery  near 
Durham,  England;  Spencer,  Min.  Mag.,  16,  302,  1910. 

W6HLERITE,  Min.,  p.  376;  App.  II,  p.  111.  —  Anal,  of  material  from  a  Norwegian  localityi 
probably  Langesundfjord;  Tschemik,  Bull.  Ac.  St.  Pet.,  8,  903,  1909;  Zs.  Kr.,  61,  97,  1912. 

WoLCHONSKorTE.  Miu^  p.  696:   App.  II,  p.  111.  —  New  anal,  of  material  from  the  lime 
sandstone  of  Gouv.  Perm,  Russia,  show  that,  disregarding  the  water  given  off  under  160^ ^  the 
composition  corresponds  to  (Ht,Mg,Fe,Ca)t(Cr,Fe,Al)fSisOi<.  or  similar  to  the  chrome  gimiet, 
uvarovite.    Its  optical  properties  show  that  it  belongs  to  the  class  of  mineral  gels.    hT^  l 
G.  «  2-337.    Not  attacked  by  acids.    Angel,  Zs.  Kr.,  52,  568,  1913. 

WoLFRAMiTB,  Min.,  p.  982:  App.  I,  p.  73;  II,  p.  111.  —  Crystals  with  new  form  from 
Tonopah,  Nev.;  £akle.  Bull.  Uni.  Cal.  Geol.  Dept.,  7,  1,  1912. 

Anal.  €i  material  from  Spain;  Granell,  rBoll.  Soc.  Esp.  Hist.  Nat^9,  81,  1909],  Zs.  Kr.,  60 
472,  1911;  from  Carrock  Fell,  Cumberland,  England;  TinUyson,  ueol.  Mag.,  7,  19,  1910; 
from  Zinnwald  and  Sadisdorf,  Saxony     *' j  «r--_x_^   »      * —     ^,  —   —    

from  New  Brunswick;  Walker,  Econ.  ( 
north  of  Phoenix,  Ariz.;  Wherry,  Proc 
See  under  Ferberite. 


ly :  Meyer  and  Winter,  Zs.  Anorg.  Chem.,  67,  398,  1910; 
.  Geol.,  6,  396.  1911;  from  Cornwall  and  from  Cave  Creek. 
Hs.  U.  S.  Nat.  Mus.,  47,  501,  1914.  ' 


Wolftonite.    See  under  Hetcerolite. 

App.  I,  p.  73;  II,  p.  111.  —  Crystals  from  a  furnace 


Concepcion  del  Oro,  Mexico;  Bergeat,  CentralbL.Min., 
161,  1909;  occ.  with  anal,  from  contact  zones  near  Kristiania,  Norway;  Goldschmidt,  Videns- 
kapsselskapets Skrifter,  No.  1,  324,  1911. 


80  APPENDIX  III, 

Optical  properties  of  artif.  tooUattonite  and  meudo-w)aatUmite;  Alien,  White,  Wright, 
and  Larsen.  Am.  J.  Se.,  87,  1.  1909.  Upon  artincial  hcocagonal  modification;  Ssatfamary, 
[Fdldt.  Kdzl.,  89,  280,  314, 1909];  Mauritz,  [Urid.,  396,  505);  SzathmAiy,  [ibid.,  399,  508),  Zs.  Kr., 
60,  632,  1912.  Preparation  of  artificial  material  and  its  relation  to  ralcium-magnesiuiB  raetar 
sihcate  series;  Allen  and  White,  Am.  J.  Sc,  87,  1,  1909.  Artificial  formation;  Zinke,  N.  Jb. 
Min.,  8,  117,  1911.  Experiments  with  melts  containing  Tarious  mixtures  of  tooUastcniie  and 
anarthiU;  L€l)edew,  Ann.  Inst.  Polytech.  St.  Pet.,  16,  691,  1911. 

Worobewite,  Worohieffite.    Same  as  Vorcbyetnte.    See  under  BetT^. 

WuLTENiTE,  Min.,  p.  989;  App.  I,  p.  73;  II,  p.  112.  —  Crvstals  from  Rudnik,  Carmthia; 
Hunek.  Zs.  Kr.,  49,  11,  1910;  from  old  Yuma  mine,  near  Tucson,  Ariz.;  Guild,  2Ss.  Kr., 
49,  321,  1911;  from  granite  pegmatite,  Quincy,  Mass.;  Palache  and  Warren,  Am.  J.  8c.,  81, 
533,  1911;  Zs.  Kr.,  49,  332,  1911;  from  Broken  Hill.  N.  S.  W.:  Anderson,  [Rec.  Austral.  Mus., 
8,  120,  1911],  Zs.  Kr.,  68,  578,  1914;  from  Reichenbach  near  Lahr,  Baden;  DQrrfeld,  Zs.  Kr., 
60,  586,  1912. 

Refractive  indices  on  crystals  from  Red  Cloud  mine,  Arizona*  and  from  Bldbeig^  Carinthia; 
Baumhauer,  Zs.  Kr.,  47,  1,  1909. 

Artif.  formation;  Dittler,  Zs.  Kr.,  68,  158,  1913;  64,  332,  1914.  ] 

WuwrarrE,  Min.,  pp.  70,  1051;  App.  I,  p.  74;  II,  p.  112. —  Crystals  from  Joplin,  Mo., 
district;  Rogers,  {Uni,  Geol.  Sur.  Kansas,  8,  445,  1904],  Zs.  Kr.,  49,  370,  1911;  from  Nord- 
mark,  Sweden,  with  new  form;  Flink,  Ark.  Keroi,  Min.,  Geol..  8.  No.  11,  1,  1908;  from  Horn 
Silver  mine,  near  Frisco,  Beaver  Co..  Utah;  Butler  and  Scnaller,  Am.  J.  Sc.,  Si,  418,  1911; 
Zs.  Kr.,  60,  114,  1911;  U.  S.  G.  S.,  Bull.,  609,  79,  1912. 

Occ.  in  ores  at  Goldfield,  Nev.;  Ransome,  J.  Wash.  Ac.  Sc,  4,  482,  1914. 

Artif.  formation  and  thermal  relations;  Allen,  Crenshaw,  and  Merwin,  Am.  J.  Sc,  84,  341, 
1912;  88,  393,  1914;  Zs.  Anorg.  Chem.,  79,  125,  1912;  90,  81,  1914. 

Xantboconite.  Min..  p.  149;  App.  I,  p.  74.  —  Crystals  from  St.  Kreuz,  Ld>ertal,  Alsace; 
Backing,  Mitt.  Geol.  Landesanst.  lElsass-Lothringen,  8,  201,  1913. 

Xknotiiie,  Min.,  p.  748;  App.  I,  p.  74;  II,  p.  112. — Anal,  of  material  similar  to  kussakile, 
found  with  graphite  from  an  American  locality  given  as  ''South  Mountains,  Blue  Ridge"; 
Tschemik,  [^.  Min.  Ges.,  46,  425,  1907},  Zs.  Kr.,  47,  291,  1909.  AnaL  from  San  Migud  de 
Piradcaba,  Minas  G«raes,  Brazil;  Hussak,  Centralbl.  Min.,  268, 1909. 

Yttrocebite.  Min.,  p.  182;  App.  II,  p.  112.  —  From  Finbo,  Sweden,  shows  three  tvpes, 
(1)  with  dirty  yellow  color,  groisy  luster,  octahedral  cleavage;  (2),  dark  violet  oolor^  ouller 
luster,  less  distmct  cleavage;  (3),  white  or  bride  colored,  earthy.  Flink,  Arit.  Kemi,  Min., 
Geoly^  8,  No.  35,  1.  1910. 

Relations  to  fiuoriU,  etc.,  see  under  Fluorite. 

Tttrofliiorite.    T.  Voal,  Centralbl.  Mm.,  373,  1911. 

Isometric.  In  granular  masses.  Cleavage,  octahedral  imperfect.  Fjracture,  uneven.  Brit- 
tle. H.  B  4.5.  G.  B  3 -535-3 -557.  Luster  vitreous  on  cleavage  faces,  greasy  on  fracture 
surface.  Color,  yellow  to  yellow-brown,  also  brownie  and  Ught  yellow-green;  on  exposure 
colors  fade.    Transparent  to  translucent.    Refractive  index,  Na-light  »  1  *4572. 

Comp.  —  A  fluoride  of  calcium  and  yttrium,  near  yttrooeriU;  xCaFt.yYFt  or  (Cat,Yt}Fc. 
The  relative  amounts  of  the  fluorides  vary  in  different  specimens. 

Anal.  — 

CaO      YiOt,  etc.    CeiOt,  etc.     Alk.  F  Ign.        O  -  Ft         Total 

54-89  17-35  1-68         015  45-54^         0*89  1917  101-33 

♦Calc. 
Obs.  —  Found  in  a  pegmatite  vein,  in  northern  Norway. 
Relations  to  fluorUe,  etc.,  see  under  PluoriU, 

Yttrotantalitb,  Min.,  p.  738;  App.  II,  p.  112.  —  Anal,  of  material  from  Yttarby,  Sweden; 
Tschemik,  [Vh.  Min.,  Ges.,  46,  265,  1907],  Zs.  Kr.,  47,  293,  1909. 

Yukooite.    J.  B-  Tyrrell  and  R.  P.  D.  Graham,  Trans.  Roy.  Soc.  Canada,  7,  Seel.  IV,  3, 

1913. 

Amorphous.  In  irregular  concretions.  Fracture  conchoidal.  Brittle.  H.  ■»  2-3.  G.  » 
2-8,  approx.  Color  nearly  black  with  brownish  tinge.  Opaque  in  mass  but  transparent  with 
deep  brown  to  yellow-brown  color  in  thin  section.    Luster  vitreous  to  pitchy.    Isotropic. 

Comp.  —  A  hydrous  arsenate  of  iron  and  calcium,  perhaps  (Cai,Fet  ")AsiOi.Fej'"(OH)t. 

5Hi0. 

Anal.  — I  CaO,  1007;  FeiOi»  36-36;  As^O*,  33-94;  HA  20-28*;  Total,  100-55. 

*  About  half  of  the  water  is  given  off  at  100^  C,  the  remainder  coming  off  only  at  hi^ 
temperatures. 
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Pyr.  —  Decrepitates  violentlv  at  low  heat,  }rielding  oonaiderable  amount  of  carbon  dioxide 
gas.  probably  held  in  an  occludea  state.  Decrepitates  when  immersed  in  water.  Fuses  readily 
witn  intumescence,  yielding  arsenious  oxide  fiunes  and  a  magnetic  residue. 

Obs.  —  Found  at  a  mining  prospect  on  the  west  side  of  Windy  Arm  of  Tagish  Lake, 
Yukon  Territory. 

Zcmboninite.    See  under  MHUeriie, 

Zboutbs.  —  Paragenesis  of  the  zeolites  associated  with  the  Watchung  basalt  in  northern 
New  Jersey;  Fenner,  Ann.  N.  Y.  Ac.  Sc^  20,  (2),  93,  1910.  Discussion  of  the  chemical  con- 
stitution of  the  zeolites;  Clarke,  U.  S.  G.  S.,  Bull.,  688,  1914. 

Zeophyllite,  App.  II,  p.  113.  —  Determination  of  index,  id  »  1  -5^,  as  average  of  values 
given  by  specimens  from  several  different  localities.    Himmelbauer,  Min.  Mitt.,  82,  133,  1913. 
Occ.  at  Krebshohe,  near  Schdnpriesen,  Bohemia;  Comu,  Centralbl.  Min.,  154,  1909. 

Zeunertte,  Min.,  p.  857.  —  Crvstals  from  Island  of  Monte  Cristo;  Millosevich,  Rend. 
Ace.  Line,  21,  (1),  594,  1912. 

ZiNaTEj  Min.,  p.  208;  App.  I,  p.  74;  11,  p.  114.  —  Crystals  from  Franklin  Furnace,  N.  J., 
with  determmation  of  c  axis  »  1-5870;  Palache,  Am.  J.  Sc,  29,  177,  1910;  Zs.  Kr.,  47,  576, 
1909;  from  same  locality;  Phillips,  Am.  J.  Sc,  81,  46t.  1911. 

Artif.  crystals;  Stanley,  [Proc.  Uni.  Durham,  Phil.  Soc.,  8,  157,  1908],  Zs.  Kr.,  68,  576, 
1914. 

Zincorodocrosite.    See  under  Rhodochrosite, 

ZiNNWALOiTE,  Min.,  p.  626.  —  Anal,  of  material  from  Grossen  Waldstein,  Fichtelgebirge, 
Bavaria;  DOrrfeld,  Zs.  Kr.,  46,  563,  1909. 

Zircon,  Min.,  d.  482;  App.  I,  p.  74;  II,  p.  114.  —  Crystals  from  Laacher  See,  Prussia; 
Brauns,  Centralbl.  Min.,  721,  1909;  from  Congo  Free  State;  Buttgenbach,  Ann.  Soc.  Geol. 
Belgique,  31,  1913. 

Refractive  indices  on  crystal  from  Cevlon;  Baumhauer,  Zs.  Kr.,  47,  1.  1909. 

Anal,  with  refractive  index  from  Madagascar;  Duparc,  Sabot,  ana  Wunder,  Bull.  Soc. 
Min.,  87,  19,  1914;  anal,  from  Nellore  Distnct,  Madras;  Tipper,  Rec.  Geol.  Sur.  India,  41, 
210,  1911;  of  malacon  from  granite  boulder,  near  Mukden,  Manchuria;  Tschenuk,  [Vh.  Min. 
Ges.,  44,  507,  1906],  Zs.  Kr.,  60.  57,  1911. 

Radioactivity;  Doelter,  Mm.  Mitt.,  29,  258,  1910. 

Artif.  formation;  Doelter  and  Dittler,  Ber.  Ak.  Wien,  121,  (1),  897.  1912. 

Occ.  in  sandstone  near  Ashland,  Va.;  Watson  and  Hess,  Bull.  Pnil.  Soc.,  Uni.  of  Va.,  1, 
267,  ]r912. 

ZiRKELiTE,  App.  I,  p.  75.  —  Anal,  of  material  from  Walaweduwa  in  the  Bambarabotuwa 
district  of  the  Sabaragainuwa  province,  Ceylon,  and  from  gem  eravels  obtained  from  southern 
Sabaraeamuwa.  Examination  of  crystals  show  that  they  are  probably  hexagonal  and  frequentlv 
twinned.  Axis  c  «  1  •  1647.  It  is  thought  that  the  crystals  of  the  original  occurrence  which 
were  described  as  isometric  might  be  hexagonal  inst^d.  In  both  occurrences  the  crystals 
are  of  poor  quality.     Blake  and  Smith,  Min.  Mag.,  16,  309,  1913. 

ZoiBiTE.  Min.,  pp.  513,  1035;  App.  I,  p.  75;  II,  p.  114.  —  Anal,  from  Bath  Spring,  West 
Chester,  and  Leiperville,  Pa.;  Eyerman.  [Minerals  of  Pennsylvania,  Sep.  Pub.,  1911],  Zs.  Kr.» 
64,  98,  1914. 
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